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Dr Carlo Cannistraci

LA

Dr Carlo Cannistraci is a Theoretical Engineer and Editorial Board

Member for Scientific Reports.

1. What is your current research focused on?
| am a Theoretical Engineer; my research interests include subjects at

the interface between physics of complex systems, complex networks and machine
intelligence, with particular interest in brain/bio-inspired computing for Big Data analysis,

and applications in precision biomedicine and neuroscience.

2. What has been your biggest challenge and your greatest achievement in
your career so far?

Mapping complex networks to their latent geometric spaces helps to investigate,
understand and predict the structure and function of complex systems. My biggest
challenge and greatest achievement was to recently propose a class of intelligent
machines for efficient embedding of large real networks to the hyperbolic space, with
future impact on big-network-data analysis in biology, medicine and social science. This
work was proposed in the article: Machine learning meets complex networks via
coalescent embedding in the hyperbolic space, A Muscoloni, JM Thomas, S Ciucci, G

Bianconi, CV Cannistraci. Nature Communications 8 (1), 1, 2017.

3. Why did you decide to become a board member?
| love to support other colleagues to improve their studies and to achieve high standards

in their publications. This is the spirit of the review process: to offer feedback that
improves science and its dissemination with a clear benefit for all of the scientific

community.

4. What do you like most about being a board member for Scientific Reports?



Being an Editor for Scientific Reports for me is something more than being a normal Editor.
The spirit of Scientific Reports is the spirit of 'freedom and equal opportunity’ in science. |
like the fact that Scientific Reports accept articles according to the only requirement that
they should be technically correct. This ensures that the article selection is not biased by
the opinion of a ‘group of experts’ that, in my opinion, can be also risky, because very
innovative ideas that are against the mainstream in science might be rejected. | feel that
being an editor for Scientific Reports allows me to sponsor the freedom to publish new
scientific ideas which are technically correct but might not be recognised by a

conservative establishment of experts.

Dr Joana Maria Ramis
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Dr Joana Maria Ramis is a Miguel Servet Researcher at the Balearic

Islands Health Research Institute (IdISBa), as well as Adjunct Lecturer

at the University of the Balearic Islands, Spain.

1. What is your current research focused on?
My research is focused on the development of new therapies and biomaterials for

restorative and regenerative medicine and its translation to clinical practice. My newest
research line focus on the approach to cell-free regenerative medicine through the use of

extracellular vesicles derived from different cells types.

2. What has been your biggest challenge and your greatest achievement in
your career so far?

My biggest challenge and greatest achievement has been, and keeps being, reconciling

family life and my research career.

3. Why did you decide to become a board member?
| considered the offer to become a board member as a great opportunity to deepen in the

knowledge of the review process and to be an active part of it. Publication of our results is
an important part of our work as researchers, and before becoming a board member for
Scientific Reports, | have only acted as author or as reviewer, thus, to act as editorial board

member was a role | was interested in exploring.



4. What do you like most about being a board member for Scientific Reports?
Being a board member for Scientific Reports allows me to be updated in the ongoing

research in my areas of expertise and to really deepen in the technical aspects of the
manuscripts | handle. On top of that, the most positive aspect of being a board member is
how much | learn from the interaction with the reviewers and the authors and how

manuscripts improve from it.

5. You are leading one of our Guest Edited Collections. What interested you
about becoming a Guest Editor? What is your Collection focused on?

Yes, | am leading the Special Collection entitled “Extracellular vesicles in cell biology and
medicine”. The collection is focused on extracellular vesicles (EV), cell-derived
membranous structures known as intercellular communicators exerting their function by
exchanging their cargo. EV research is a burgeoning field with a high number of
researchers from different disciplines working in this field. This Special Collection intents
to deliver an up-to-date overview on some of the current developments in the field.

To increase my interaction with other researchers of the field is what most interested me

about becoming a Guest Editor for the Collection.

6. Which is your favourite Scientific Reports paper?
It is really difficult to select one single paper! | will list you some:

Cells release subpopulations of exosomes with distinct molecular and biological
properties.

Willms, E.; Johansson, H. J.; Mager, |; Lee, Y.; Blomberg, K. E. M.,; Sadik, M.; Alaarg, A,
Smith, C. I. E.; Lehtid, J.; El Andaloussi, S.; Wood, M. J. A.; Vader, P.

Size-Exclusion Chromatography-based isolation minimally alters Extracellular Vesicles'
characteristics compared to precipitating agents.
Gamez-Valero, A,; Monguio-Tortajada, M.; Carreras-Planella, L.; Franquesa, M. la; Beyer, K;;

Borras, F. E.

Labeling Extracellular Vesicles for Nanoscale Flow Cytometry.

Morales-Kastresana, A.; Telford, B.; Musich, T. A.; McKinnon, K; Clayborne, C.; Braig, Z,;


https://www.nature.com/srep/guestedited#extracellular-vesicles
https://www.nature.com/articles/srep22519
https://www.nature.com/articles/srep33641
https://www.nature.com/articles/s41598-017-01731-2

Rosner, A,; Demberg, T.; Watson, D. C,; Karpova, T. S.; Freeman, G. J.; DeKruyff, R. H.;
Pavlakis, G. N.; Terabe, M.; Robert-Guroff, M.; Berzofsky, J. A.; Jones, J. C.

Bone marrow stromal/stem cell-derived extracellular vesicles regulate osteoblast activity
and differentiation in vitro and promote bone regeneration in vivo.

Qin, Y,; Wang, L.; Gao, Z,; Chen, G.; Zhang, C.

Exosomes derived from human adipose mensenchymal stem cells accelerates cutaneous
wound healing via optimizing the characteristics of fibroblasts.

Hu, L., Wang, J.; Zhou, X,; Xiong, Z,; Zhao, J.; Yu, R;; Huang, F.; Zhang, H.; Chen, L.

Professor Xiaochun Li

g
- Ll

m,, 'q Professor Xiaochun Li is the Raytheon Endowed Chair in

Manufacturing Engineering at the Departments of Mechanical and
Aerospace Engineering & Materials Science and Engineering at
UCLA, USA. He is also a Guest Editor for the Nanotechnology

enabled metallurgy Collection, which is currently welcoming submissions.

1. What has been your biggest challenge and your greatest achievement in
your career so far?

The biggest challenge has been to bridge science and manufacturing for long term
impact. The greatest achievement in my career so far is the discovery of the nano-particle
self-dispersion and stabilisation mechanism in molten metals, which establishes a scientific

foundation for nanotechnology enabled metallurgy.

2. Why did you decide to become a board member?
Being a board member is a good opportunity to provide a valuable service to the

technical community.

3. What do you like most about being a board member for Scientific Reports?
My greatest pleasure is to help make the review process better, while having the

opportunity to Guest Edit a special Collection.


https://www.nature.com/articles/srep21961
https://www.nature.com/articles/srep32993
https://www.nature.com/srep/guestedited#nanotechnology-enabled-metallurgy

4. You are leading one of our Guest Edited Collections. What interested you
about becoming a Guest Editor? What is your Collection focused on?

| really like the opportunity to promote an important emerging field, Nanotechnology

enabled metallurgy.

5. Which is your favourite Scientific Reports paper?
Core-shell nanoparticle arrays double the strength of steel

J.-B. Seol et al.

Professor Luciano Bosso
& s Professor Luciano Bosso is an Assistant Professor of Ecology at the

University of Naples Federico .

1. What is your current research focused on?
| am an ecologist expert in ecological modelling and GIS analysis. My

main research interests include conservation biology, global change
ecology, biogeography and invasion ecology and the application of species distribution
models, niche analysis, risk mapping, conservation gap analysis, landscape ecology, spatial

analysis, species connectivity and corridor network simulation.

2. What have been your biggest challenge and your greatest achievement in
your career so far?

My biggest challenge is to make scientific research more accessible and comprehensible
to a wider non-scientific audience. | am particularly devoted to increasing the ecological
knowledge of non-experts. Several of my studies have informed policy makers about best
management strategies of protected areas in Italy and Europe, and | consider this use of

my research as my greatest achievement.

3. Why is Scientific Reports one of your favourite journals?
Scientific Reports is a multidisciplinary journal that publishes scientifically valid primary

research from all areas of the natural sciences and beyond. | have always admired the

quality and rigour of the scientific studies published in this prestigious journal.

4. Why did you decide to become a board member?


https://www.nature.com/articles/srep42547

Considering the crucial role that editors have in scientific communication, | was looking
for an opportunity where | can apply and especially improve/broaden my editorial skills as
well as find professional and personal satisfaction both as an editor and a scientist. | am

very grateful to Scientific Reports for this exciting opportunity.

5. What do you like most about being a board member for Scientific Reports?
| am particularly satisfied by the opportunity to enrich my background, collaborate in an

international context, and contribute to the journal’s high-quality publication standards.

6. Which is your favourite Scientific Reports paper?
It is really difficult to select a single paper! | was really impressed by these recent

publications:

Integrating experimental and distribution data to predict future species patterns.
Kotta et al. (2019).

Risk of biodiversity collapse under climate change in the Afro-Arabian region.
Soultan et al. (2019).

Climate change-driven range losses among bumblebee species are poised to accelerate.
Sirois-Delisle and Kerr (2019).

Modeling the distributions of tegu lizards in native and potential invasive ranges.
Jarnevich et al. (2018).

Assessment of the effect of climate changes in the Late Pleistocene and Holocene on
niche conservatism of an arvicolid specialist.

Castellanos-Frias et al. (2018).

Can Niche Modeling and Geometric Morphometrics Document Competitive Exclusion in a
Pair of Subterranean Rodents (Genus Ctenomys) with Tiny Parapatric Distributions?
Kubiak et al. (2017).


https://www.nature.com/articles/s41598-018-38416-3
https://www.nature.com/articles/s41598-018-38416-3
https://www.nature.com/articles/s41598-018-32665-y
https://www.nature.com/articles/s41598-018-28468-w
https://www.nature.com/articles/s41598-018-28000-0
https://www.nature.com/articles/s41598-017-16243-2

Dr Ryoung Shin

Dr. Ryoung Shin is a Unit Leader at RIKEN Center for Sustainable Resource Science.

1. What is your current research focused on?
Potassium is one of major nutrients for plant growth, and lack of it in the soil

environments has led to the increased use of fertilizers. However, such increased fertilizer
usage does not necessarily result in a comparable production increase, and excess
fertilizer run-off creates soil pollution. To address these issues, we elucidate the
components of plant potassium sensing and deficiency signaling in plants using various
approaches. In parallel, we are also using a marine red macroalgae Pyropia yezoensis in
order to understand the mechanisms that enable seaweeds to survive in high salt
conditions and to compare these mechanisms with those of the land plants in terms of
Na*/K* homeostasis. In addition, we identify and characterize chemicals which affect

cesium and heavy metals uptake in plants to establish new methods of phytoremediation.

2. What has been your biggest challenge and your greatest achievement in
your career so far?

My biggest challenge was starting the radiocesium phytoremediation research after the
accident of Fukushima nuclear power plants following the big earthquake in Japan. It was
a very challenging project (see here and here); and we are still actively working on this.
One of my greatest achievements was that | have found and proven for the first time
that Reactive Oxygen Species (ROS) is a key signal molecule of potassium-deficient signal

transduction in plant roots.

3. Why did you decide to become a Board Member?
When | got the offer of being a Board Member, | recalled the time when we published two

papers in Scientific Reports. It was an interesting and unique experience. Scientific

Reports publishes articles from a variety of scientific backgrounds, including
interdisciplinary research. Additionally, the editorial criteria for decision are different from
other journals. | wanted to know more about this, and to be involved in Scientific

Reports as a Board Member.

4. What do you like most about being a Board Member for Scientific Reports?
When | review the manuscript as a reviewer or handle the manuscripts as an editor, the

manuscripts are usually from the specialised fields. At Scientific Reports | have really


https://www.nature.com/articles/srep08842
https://www.nature.com/articles/srep43170
https://www.pnas.org/content/101/23/8827

enjoyed reading the interdisciplinary manuscripts. These are not easy because | should
know many different fields to handle these manuscripts, but handling these papers gives
me opportunity to learn about the various aspects and | can then see and appreciate the

different angles.

5. Which is your favourite Scientific Reports paper?
One of my favourite Scientific Reports paper is “The antifungal plant defensin AtPDF2.3

from Arabidopsis thaliana blocks potassium channels” by Virens et al. Previously we found
the link between Jasmonic acid signalling, including PDF genes and potassium/cesium
signalling. This particular paper provides much more detailed insights into the relationship
between PDFs and potassium channels. | really enjoyed reading this article. Recently, |
have also had a pleasure of reading and handling a later published article “Effects of green
seaweed extract on Arabidopsis early development suggest roles for hormone signalling
in plant response to algal fertilisers” by Ghaderiardakani et al. This one was well balanced
between the practical and basic scientific approaches using seaweeds. Ideas are attractive

and the logical flow through was clear.

Dr. Alberto G. Fairén
Alberto G. Fairén is an Astrobiologist at the Centro de Astrobiologia in Madrid, Spain, a

Visiting Scientist at the Department of Astronomy, Cornell University, and Editorial Board

Member for Scientific Reports.

1. What is your current research focused on?
My research is focused on helping to understand the nature of the

early Martian environments using a variety of tools from different
disciplines: geomorphology, sedimentology, paleohydrology,

geochemistry, aqueous mineralogy, and environmental microbiology.

My research interests in Martian science are broad, spanning from
surface evolution and habitability, to robotic exploration and mission design and
operation. My research activities include a combination of theoretical modeling,

laboratory experiments, field work and spacecraft data analysis.


https://www.nature.com/articles/srep32121
https://www.nature.com/articles/s41598-018-38093-2

2. What has been your biggest challenge and your greatest achievement in
your career so far?

The biggest challenge has been keeping focus while moving among institutions, countries
and continents, during my postdoc years. As soon as | got my PhD in Spain, | moved to
NASA Ames in California for my postdoc, and later | worked for the SETI Institute also in
California, and Cornell University in New York. After 8 years in the US, | returned to my
home country and joined Centro de Astrobiologia, where | have recently got tenure. The
journey has been challenging, but it also had its rewards, because the interaction with a
wide variety of colleagues with different expertise and backgrounds allowed me to
significantly grow in my career, and to reach my greatest achievements in publications,

grants and awards.

3. Why did you decide to become a board member?
One of the most important tasks for a scientist is communicating the results of your

investigations to the community. We, as researchers, should help to disseminate the
scientific outcomes of our work. These responsibilities are essential for authors and
reviewers indeed, but also for editors contributing to achieve high standards in

publication quality, ethics, and fairness.

4. What do you like most about being a board member for Scientific Reports?
Being a board member for Scientific Reports is a good opportunity to provide a valuable

service to the Mars community, helping to improve the review process facilitating the
interactions between authors and reviewers, while contributing to Scientific Reports’s
high-quality publication standards. In addition, the only requirement for the publication of
a paper in Scientific Reports is that they must be “technically correct original
contributions”, and they don’t need to have a subjective significance as perceived by the

editors, which may very well be erroneous and most likely biased.

5. Which is your favourite Scientific Reports paper?
It is very difficult to single one paper out, but | was really impressed by “Perchlorates on

Mars enhance the bacteriocidal effects of UV light”, by Wadsworth and Cockell, because of
its significant implications to our current search for life on Mars. In addition, | recently had
the pleasure of handling “The fate of lipid biosignatures in a Mars-analogue sulfur

stream”, by Tan et al., “A record of igneous evolution in Elysium, a major martian volcanic


https://www.nature.com/articles/s41598-017-04910-3
https://www.nature.com/articles/s41598-018-25752-7
https://www.nature.com/articles/srep43177

province”, by Susko et al., and “Seasonal deposition and lifting of dust on Mars as
observed by the Curiosity Rover”, by Vicente-Retortillo et al., three very impressive papers

dealing with different aspects of Mars exploration.

Professor Xuyang Lu
' Professor Xuyang Lu is an Associate Professor at the Institute of

Mountain Hazards and Environment at the Chinese Academy of Sciences.
He is an Editorial Board Member for Scientific Reports and is currently
Guest Editing a Collection on Mountain surface processes and requlation,
which is currently welcoming submissions until the end of September
2019.

1. What is your current research focused on?
My academic research interests focus on the biogeochemical cycle and its microbial

mechanism in mountain ecosystems. My recent work focuses on the effect of litter and
soil organic matter chemistry on soil N transformation and its microbial function
molecular ecological networks by comparing the China (Tibetan Plateau) and U.S. (Rocky

Mountains) alpine ecosystems.

2. What has been your biggest challenge and your greatest achievement in
your career so far?

| think my biggest challenge is the collection of soil and plant samples from alpine
ecosystems, especially in the Tibetan Plateau. The plateau is considered to be the third
“pole” of the world with an average elevation of 4 km above sea level. The natural
environment is extremely harsh which characterized by high altitude, strong solar
radiation, low temperatures and thin air. In this extreme environment, human survival is a
challenge in itself, not to mention taking samples. In present, the greatest achievement in
my career was that | discovered the influence extent and pattern of litter chemical

composition and diversity on soil C, N transformation, which the related researches have


https://www.nature.com/articles/srep43177
https://www.nature.com/articles/s41598-018-35946-8
https://www.nature.com/srep/guestedited#mountain-surface-processes-and-regulation

been published in Scientific Reports, Soil Biology & Biochemistry, Biology and Fertility of

Soils.

3. Why did you decide to become a board member?
The first motivation is to learn how to become a qualified editor the academic journals. |

feel a sense of accomplishment when a paper could reach the high-quality publication
standard for Scientific Reports through the process of peer review and feedback with the

authors.

4. What do you like most about being a board member for Scientific Reports?
| particularly like the criteria for publication in Scientific Reports, assessing an original

article on the basis that they are technically sound and scientifically valid rather than
innovation and importance, which provides the opportunity for more research works to be
published. In addition, the Guest Edited Collection “Mountain surface processes and
regulation”, which | served as Guest Editor, supplies a high-quality publication platform for
interdisciplinary studies of mountain surface processes and their responses to climate
change and human activities. | sincerely appreciate Scientific Reports for this exciting

opportunity.

5. Which is your favourite Scientific Reports paper?
Here | list three of my favourite Scientific Reports papers:

“A transnational perspective of global and regional ecosystem service flows from and to

mountain regions”, by Schirpke et al. (Article number: 6678, 2019).

“Altitudinal, temporal and trophic partitioning of flower-visitors in Alpine communities”,

by Lefebvre et al. (Article number: 4706, 2018).

“Planting increases the abundance and structure complexity of soil core functional genes

relevant to carbon and nitrogen cycling”, by Wang et al. (Article number: 14345, 2015).

Professor Matjaz Perc
Matjaz Perc is a Professor of Physics at the University of Maribor, Slovenia and Editorial

Board Member for Scientific Reports.

1. What is your current research focused on?


https://www.nature.com/srep/guestedited#mountain-surface-processes-and-regulation
https://www.nature.com/articles/s41598-019-43229-z
https://www.nature.com/articles/s41598-018-23210-y
https://www.nature.com/articles/srep14345

Climate inaction, the overexploitation of natural resources, and a
harrowing gap between rich and poor are some of the most pressing
issues of our time. Since these problems can't even be fully understood,
let alone solved, from a perspective of a single scientific discipline, the

future prospects of our societies will be determined by interdisciplinary

and cross disciplinary research that cuts across different domains of
science. We are working hard to make physics, particularly methods of statistical physics,
together with network and data science, a key piece of this puzzle. Social physics enables
us to theoretically describe and understand collective social phenomena that are due to
the interactions among individuals, groups, and governments. From the responsible use of
antibiotics and vaccination, to the mitigation of social crisis and inequalities, we aim to
develop better social systems and more efficient policies for a sustainable and better

future by synergizing physics with the social sciences.

2. What has been your biggest challenge and your greatest achievement in
your career so far?

One of my career goals has always been to stay at my home university, and ultimately to
get a permanent position there. This has turned out to be the biggest challenge, as well as
the greatest achievement of my career. Slovenia is a small country. Research funding is
scarce, and vacant tenure track positions are basically nonexistent. A consistently
impressive research output is needed, along with some luck and sponsorship from senior
colleagues, to finally make it. For me it worked out great, but for many talented

researchers in Slovenia this reality means being forced to go work abroad.

3. Why did you decide to become a board member?
Being a Scientific Reports board member is for me a way to give back to the research

community, and to promote and support the research field in which | am active. Scientific
Reports always stood for high quality, but also for freedom and opportunity, which
together with the open access policy make it a perfect outlet for the most innovative
research. Such research is often difficult to publish in journals that judge impact and

novelty because it often challenges the mainstream in science.

4. What do you like most about being a board member for Scientific Reports?



The role puts you right in the center of research that is close to your heart. It feels a little
bit like having reserved the finest seats in the theater of science, getting to learn about
fascinating new discoveries before they are officially published. | also very much enjoy
good cover letters, where authors usually explain the gist of their research in simpler
terms, discussing its broader implications, and pondering about potential impact and

directions for the future.

5. Which is your favourite Scientific Reports paper?
My favorite Scientific Reports paper remains to be the first paper | have handled after

joining the editorial board, titled "Flavor network and the principles of food pairing"
published in 2011. The paper generated a lot of attention at the time, both in the scientific
community and in the media, and it stands precisely for the type of avant-garde research |
was hoping Scientific Reports would encourage. In this particular case opening new
avenues towards a systematic understanding of culinary practice across the world. From
my own publications in Scientific Reports my favorite is "Self-organization of progress
across the century of physics" published in 2013, for its collaboration with the American
Physical Society and the resulting n-gram viewer for physics that is akin to Google's

version for books.

Professor Yu Xin Zhang
Professor Yu Xin Zhang is a Professor at the College of Materials Science

and Engineering, Chongqging University, China. He is also a Scientific
Reports Editorial Board Member and a Guest Editor for the Nanomaterials

for energy and environmental applications Collection.

1. What is your current research focused on?
My current research is mainly focused on the self-assembly of

nanostructures with various morphologies, involving MnO; and diatomite-based

nanocomposites, and their applications in energy storage and environmental fields.

2. What has been your biggest challenge and your greatest achievement in
your career so far?


https://www.nature.com/articles/srep00196
https://www.nature.com/articles/srep01720
https://www.nature.com/srep/guestedited#nanomaterials-energy-environment

In my career, the biggest challenge was teaching Chinese students Technical Writing using
English, which is my second language, while striving in materials science and engineering
in Chongqing University. Indeed, it is highly important that teachers keep an eye on the
learning process and abilities of students. Fortunately, my advisor, Prof. Hua Chun Zeng
gave me a strict supervision in National University of Singapore, molding me to be a well-
trained researcher and independent lecturer. In addition to being the biggest challenge in
my career, teaching this course is also my greatest achievement. More than 5000 students
who have had a direct or indirect contact with this course through me, have been able to
improve their writing ability and some of them have even published their first article,
which is a great motivation and confidence booster in scientific research, and nudged

them to embark on the path of scientific research. | take pride in this.

3. Why did you decide to become a board member?
Becoming a board member is not only an endorsement of oneself, but also a means of

staying abreast of the latest developments in scientific research, and actively
communicating with international counterparts. Being a board member avails me these

opportunities.

4. What do you like most about being a board member for Scientific Reports?
Scientific Reports is an outstanding journal, which publishes high quality articles with

enormous future development prospects. | enjoy being able to make profound
suggestions for the development of the journal, accepting excellent articles, and being
able to learn substantially, even while doing something I love, and this is possible for me
as a board member for Scientific reports. | like the rate at which the journal is developing

in all aspects, it gets better and better.

Professor Z. Altounian

x ., AL w H a .

Professor Z. Altounian is a Professor in the Physics Department at
McGill University, Montreal, Canada and Editorial Board Member for

Scientific Reports.



1. What is your current research focused on?
My current research is mainly focused on studies of magnetic properties of materials.

2. What has been your biggest challenge and your greatest achievement in
your career so far?

Challenges always occur if one enters a new field of study. My first challenge started in the
winter of 1979 when | got interested in metallic glasses. This was also my greatest
achievement as our group at McGill University became a world famous centre in this field.
| still contribute to this field, but mainly through editorial/reviewing responsibilities for
journals and conferences. My second, and more recent challenge occurred when | got
involved in the studies of magnetic properties of hard magnetic materials. It is worth to
mention that there was a very close relationship between my two challenges as we used
the technique of rapid solidification, which is commonly used to prepare metallic glasses,
to manufacture rare-earth based magnets. This also brought us to worldwide recognition

in this particular field.

3. Why did you decide to become a board member?
One of the aspects that drew me to become an EBM was the problems that | had

encountered while reviewing manuscripts. Mostly the poor quality of some of the
reviewers which in many cases did not agree on the evaluation of the same submission. In
those cases, | was asked to make the final decision. As an EBM, | hoped to improve the

reviewing protocol.

4. What do you like most about being a board member for Scientific Reports?
Prior to becoming an EBM, | was a very active reviewer for a number of publications in the

above-mentioned fields. When Scientific Reports invited me to join their editorial team, |

accepted the offer as | had always enjoyed reviewing journal submissions.

5. Which is your favourite Scientific Reports paper?
My favorite paper is SR 7, 646 (2017), "The magnetic and crystal structure of MnxGa (1.15

< x < 1.8) Alloys". This was our first publication in Scientific Reports as well as the first
introduction to this fascinating material. Even-though we have been studying magnetic
materials for more than two decades, this publication finally put us on the world map in
this field.


https://www.nature.com/articles/s41598-017-00579-w

Dr Lena Ciric

Lena Ciric is Associate Professor in Environmental Engineering at
the Department of Civil, Environmental and Geomatic Engineering

of University College London, UK. She is also a Scientific

Reports Editorial Board Member and a Guest Editor for the

Microbes in the built environment Collection.

1. What is your current research focused on?
| am an environmental microbiologist. The environment | study is the built environment.

My group works on two themes. The first is how microbes behave in the built
environment. We have been studying the microbial communities and the horizontal gene
transfer of antibiotic resistance genes in slow sand filtration, a commonly used drinking
water treatment process. The other theme we study is how we can use engineering
solutions to reduce the numbers of harmful microbes in our environment. We have been
manufacturing water and air filters with antimicrobial nanoparticles embedded in them

which are capable of killing bacterial and viral pathogens.

2. What has been your biggest challenge and your greatest achievement in
your career so far?

| would say being an academic is both the biggest challenge and the biggest achievement
of my career. The job can be extremely challenging as there are huge demands on your
time. There is frequent failure — rejected grant applications, experiments that don't work,
papers that are difficult to publish. But these challenges are also what motivates me. The
job of an academic is so varied. We have the freedom to pursue our research ideas, we get
to write, we get to read, collaborate, travel, interact with young people through teaching

and speak to the public about our work. All of these experiences are extremely rewarding.

3. Why did you decide to become a board member?
| am naturally nosey, so | was curious to see what research is going on out there. As an

editorial member you have the opportunity to reach out to experts in the field to help you

scrutinise manuscripts and help the authors improve their work.


https://www.nature.com/srep/guestedited#microbes-in-built-environment
https://www.youtube.com/watch?v=A3Mqu74CG3w&t=2s

4. What do you like most about being a board member for Scientific Reports?
Scientific Reports has a novel approach. Instead of looking for the next big thing, it is

happy to publish any scientific work that is technically sound. This is extremely useful to
the scientific community. It means that we have a less biased view of the research going

on around the globe.

5. Which is your favourite Scientific Reports paper?
Patterns in the skin microbiota differ in children and teenagers between rural and urban

environments

| am fascinated by how the microbes that live on and in our bodies shape us physically
and, some studies say, psychologically. | think it's wonderful to know that our body as an

ecosystem rather than just one organism.

Professor Kah-Wee Ang

Prof. Kah-Wee Ang is Associate Professor in the Department of Electrical

and Computer Engineering at the National University of Singapore.

1. What is your current research focused on?
| am an experimentalist and my current research focuses on the

development of both electronic and photonic devices based on two-dimensional (2D)
materials, which include field-effect transistor and integrated circuit, non-volatile memory,
artificial intelligence synapse for neuro-inspired computing, as well as electro-optic

modulator and photodetector for mid-infrared sensing applications.

2. What has been your biggest challenge and your greatest achievement in
your career so far?

| started off my research career exploring the use of beneficial strain effect to modify the
carrier transport properties in the conduction channel for enhancing the mobility and
drive current performance of nanoscale field-effect transistors (FETs). Specifically, |
pioneered a novel concept in employing lattice-mismatched stressor made of silicon-

carbon (Si:C) alloy in the source and drain regions of metal-oxide-semiconductor FETs,


https://www.nature.com/articles/srep45651

which was widely evaluated by major semiconductor foundries worldwide. The technology
was eventually adopted in high volume manufacturing, which gave me a sense of

satisfaction and achievement.

Since five years ago, | started investigating two-dimensional materials for electronic and
photonic device applications. As a new comer to this emerging field, many technical
challenges were encountered which spanned across material synthesis, device fabrication
to large-scale circuit and system integration. Through conscientious efforts, several
advancements have been made in addressing module and process integration issues on
flexible substrates, which allow energy-efficient logic gates, memories and sensors to be
realized. Going forward, we aim to demonstrate a transformative 3D monolithic system via
van der Waals integration of new logic and memory devices built on atomic-scale 2D
materials, which can deliver a remarkable improvement in computational energy efficiency

over traditional system architecture.

3. Why did you decide to become a board member?
Today the research landscape is dynamically changing where new exciting fields are

emerging rapidly. Being an editorial board member allows me to not just keep up with the
latest progress made in my field, but also gives me the opportunity to keep abreast of the
new development that takes place across multidisciplinary fields. Getting to know the
experts often helps me in assigning appropriate reviewers to assess the submitted

manuscripts, and make constructive recommendations to improve the quality.

4. What do you like most about being a board member for Scientific Reports?
Scientific Reports' approach in publishing technically sound work and let the wider

scientific community determine the impact of the work is well received by like-minded
researchers including myself. This allows board member to avoid making subjective
decisions on rejecting manuscripts which are perceived with little immediate interests but

may grow in importance over time.

Dr Pedro Oliveira



Dr Pedro Oliveira is a Senior Scientist at Mount Sinai School of Medicine,
USA.

1. What is your current research focused on?
My current interests are on identifying emerging challenges in the fast-

evolving research field of epigenomics, and on better understanding the epigenetic
regulation mechanisms affecting gene expression and cellular processes in Bacteria. On a
broader perspective, | seek to elucidate key biological insights that can translate into more

accurate disease diagnosis and more effective treatment for certain bacterial pathogens.

2. What has been your biggest challenge and your greatest achievement in
your career so far?

My biggest challenge has been in embracing some of the downsides of a career in
academia, such as frequent failure and rejection, and being able to transform such
missteps and roadblocks into an opportunity for something new. My greatest
achievement as a researcher has been in help propelling the field of bacterial
epigenomics. Such field has been attracting increased attention for its exciting potential to
transform our knowledge on gene regulation, virulence, and adaptation. As an example,
we recently performed the first large-scale comprehensive epigenomic analysis in
Clostridioides difficile, known to be one of the leading causes of nosocomial antibiotic-
associated disease in the developed world. We found evidence for epigenetic regulation
associated with sporulation (a key step in C. difficile disease transmission), cell length,
biofilm formation, and host colonization. For more information, please check: Oliveira et
al. Epigenomic characterization of Clostridioides difficile finds a conserved DNA

methyltransferase that mediates sporulation and pathogenesis. Nature Microbiology.

3. Why did you decide to become a board member?
Essentially, it was a great opportunity to become an active part of the decision-making

process, while simultaneously helping the authors to achieve a higher quality standard in

their publications. | am very thankful to Scientific Reports for this opportunity.

4. What do you like most about being a board member for Scientific Reports?
| particularly enjoy contributing to a journal that seeks high quality standards in its

publications, focusing primarily on research robustness and validity, and less on subjective


https://www.nature.com/articles/s41564-019-0613-4

editorial decisions. In this sense, Scientific Reports makes a distinctive contribution when
compared with other journals. Furthermore, being a Board Member has given me the
opportunity to learn and keep myself up to date on the latest research in my areas of
expertise, while simultaneously delving into the multiple aspects of the manuscripts |
handle.

5. Which is your favourite Scientific Reports paper?
It's difficult to highlight one single paper. | particularly enjoyed reading a recent

publication describing a portable epigenetic switch for bistable gene expression in

bacteria based on the opvAB operon of Salmonella enterica.

Dr Ciria C. Hernandez

Dr. Ciria C. Hernandez is an Assistant Research Scientist at the Life
Sciences Institute, University of Michigan, USA. She is an Editorial Board
Member for Scientific Reports and currently Guest Editing a Collection

on Channelopathies, which is welcoming submissions on a rolling basis.

1. What is your current research focused on?
The focus of my research has always been to understand the fine regulation of ion

channels in physiological and pathological states. Thus, | have been fully immersed in the
study of the molecular determinants of the interaction of small peptides, G-protein
coupled receptors (GPCRs) and both voltage and ligand gated ion channels, whether they
are defective or not, by carrying mutations in their structure that prevents them from
normal function. Most recently, | have been working on the elucidation of the structural
determinants of the interaction of GPCRs that mediate a variety of physiological processes
critical for energy homeostasis, and potassium channels known to be involved in a novel G
protein independent signaling pathway in a brain region that controls hunger. We are
tackling the idea of bias agonism as a therapeutic approach to overcome defective GPCR-

channel coupling in conditions where the rheostats of energy homeostasis are defective.

2. What has been your biggest challenge and your greatest achievement in
your career so far?


https://www.nature.com/articles/s41598-019-47650-2
https://www.nature.com/srep/guestedited#channelopathies

My biggest challenge and my greatest achievement merge at the same point. Be
competitive and remain relevant in the face of the unstoppable and continuing flow of
new technologies. While this is true for any electrophysiologist, as a woman, coming from
a developing country, there is a bigger challenge considering the general perception that
you have about making a career in science, and still being able to respond to the
demands of academia. Scientifically perhaps the biggest challenge is to understand how
to fit every discovery | make, however small and trivial it may seem, in the greater puzzle
we are helping to complete. We merge these pieces when we write the discoveries we
made in the scientific articles, when we guide the youngest, and when we collaborate with
peers from different fields. This is at the essence of science and my career has
fundamentally been learning how to “put the pieces together” ever since | started my
career. Although | have managed to break many barriers and be in a privileged position, |
have not stopped learning and growing scientifically, and honestly, | will never stop doing

it. This is my greatest achievement as a scientist.

3. Why did you decide to become a board member?
Being part of the editorial board of Scientific Reports implies transforming and transferring

knowledge beyond critical thinking. We have to be not only the best scientists, but the
best communicators. Being a board member of Scientific Reports made me realize how to
communicate the passion that we scientists have for discovering the smallest molecular
interactions and chats between receptors, channels, proteins, and bring them to public
light. My passive voice became a strong megaphone through the publications of all the
authors who contribute to making the best science in the world. By realizing that through
my contribution, | am shaping the science that is read and at the same time inspiring me

to be the best scientific communicator.

4. What do you like most about being a board member for Scientific Reports?
Each manuscript submitted is a challenge of new knowledge and unexpected creativity.

The diversity of topics within our area of expertise is tremendous. It shows the high quality
of science that is translated from the bench and witnessing that is unmatched and novel in
many ways. At the same time, we are the role models for the challenges imposed in the
current era, where the disparity of world economies challenges science in the quest for

new discoveries.



5. Which is your favourite Scientific Reports paper?
Without reservations | invite you to read part of my work published in 2017 describing

the defects on GABAA receptor function caused by deleterious mutations in cases with
catastrophic epileptic encephalopathies, and many other fascinating studies on the special

Collection dedicated to Channelopathies.

Professor Claudia RC Moreno

Prof. Claudia RC Moreno is Head of Department at the School of Public
Health, University of Sao Paulo, Brazil and is currently an Editorial Board

Member for Scientific Reports.

1. What is your current research focused on?
The process of urbanization, as well as the use of electricity and its technology, has

changed the way of life of society. The possibility of extending the waking period through
the use of electric light changed working, sleeping, eating and leisure hours. | have been
studying communities with and without access to electricity with the focus on lifestyle,

working hours, sleep and eating behavior.

2. What has been your biggest challenge and your greatest achievement in
your career so far?

The biggest challenge was to run a study in the Amazon forest, collecting data from

rubber tappers and having to freeze saliva samples to send to Sao Paulo, many kilometers
away. It is hard to say my greatest achievement, but there are two things that | would like
to highlight, first, the success of my former PhD students, and second, my participation on

a monograph at the IARC-WHO regarding night shift work and cancer.

3. Why did you decide to become a board member?
Scientific Reports is a quite interesting journal due to its policy to evaluate papers

technically sound. Moreover, | think it is important to have board members from Latin

America.

4. What do you like most about being a board member for Scientific
Reports?


https://www.nature.com/articles/s41598-017-16010-3
https://www.nature.com/srep/guestedited#channelopathies

It is a very dynamic task, and help me to keep myself updated.

5. Which is your favourite Scientific Reports paper?
My favorite paper is from an international group of researchers with focus on sleep in a

rural cohort study. Timing and quality of sleep in a rural Brazilian family-based cohort, the

Baependi Heart Study

Professor Jimin Zhao

Professor Jimin Zhao currently works in the Institute of Physics at the
Chinese Academy of Sciences (CAS), Beijing, and is an Editorial Board

Member for Scientific Reports.

1. What is your current research focused on?
| currently work on ultrafast spectroscopy and ultrafast dynamics of correlated quantum

materials.

2. What has been your biggest challenge and your greatest achievement in
your career so far?

The biggest challenge in my career so far is to convince my colleagues outside of my
specific area that what | have done is reliable. This is especially challenging when our
manuscripts are being reviewed, whereby very simple questions and unreasonable doubts
come in by renowned yet non-experts in the field. | have investigated the ultrafast
dynamics in novel iron-based superconductors and Weyl semimetals, | have also achieved
SSPM and all-optical switching in 2D materials. | am currently a full professor at IOP-CAS

and | am also an OSA senior member.

3. Why did you decide to become a board member?
Being a board member will open a new venue that | can do service to the community.

Optical spectroscopy of solids is not a big area, and | feel my colleagues may need me to
objectively judge on works using sophisticated optical means to investigate condensed

matter physics.


https://www.nature.com/articles/srep39283

4. What do you like most about being a board member for Scientific Reports?
Handling works in slightly different areas is interesting. My own experience can make a

decisive contribution, whereas | can also enlarge my horizon through the handling

process.

5. Which is your favourite Scientific Reports paper?
There are many. | remember one very good theoretical paper called Anomalous isotope

effect in iron-based superconductors. | should say another one is one of our works. Out of
the 6 papers | have published in Scientific Reports, our work Coherent Generation of
Photo-Thermo-Acoustic Wave from Graphene Sheets, Scientific Reports 5, 10582 (2015) is
my most favorite one. This work is highlighted in Chinese magazine Physics. It is a
phenomenon parallel to photoluminescence. After we publish, | got to know that
Alexander Graham Bell also worked on this topic and had filed a patent, and he thought it
was one of his greatest achievements. Dr. Bell was a great scientist, and knowing this is
wonderful. Nonetheless, before us, there are no serious and solid experimental proofs that
cleanly removed other very possible mechanisms. We have also achieved remote coherent

control of acoustic sound.

Professor Amy Peterson

Professor Amy Peterson is Associate Professor of Plastics Engineering at

the University of Massachusetts Lowell, USA and is an Editorial Board

W\ Member for Scientific Reports.

1. What is your current research focused on?
My current research is focused on multilayered polymer structures — these range from

nanometer-scale polyelectrolyte multilayers for cell culture coatings, to packaging
materials, to additively manufactured structures. As engineers, we use experimental and
computational approaches to probe what happens at interfaces and surfaces in these
systems, and use this knowledge to guide creation/selection of improved materials and

processes.


https://www.nature.com/articles/s41598-019-42041-z
https://www.nature.com/articles/srep10582

2. What has been your biggest challenge and your greatest achievement in
your career so far?

This past week has been the most intensely challenging of my career. It ended with
shutting down our laboratory on Saturday, but the lead up to that final act included
figuring out what critical experiments were needed for each group member, attempting to
get them approved as access to labs became increasingly restricted by my university,
trying to keep my group up to date on the status of their possible experimental work, and
doing all of this in a dynamic situation via phone, email, and videoconference. | feel
fortunate because we have substantial modelling efforts as well as experimental ones, so
we'll be able to continue to make progress on our research. However, my group meets
weekly in person for group as well as one-on-one meetings, and | am concerned about

how we will all fare being isolated in our homes.

My proudest moments are when | see my students succeed, whether it's at graduate, a

defense, an award, a paper, or a presentation.

3. Why did you decide to become a board member?
Being a board member gives me an opportunity to give back to my broader research

community and learn at the same time.

4. What do you like most about being a board member for Scientific Reports?
The same reasons | became a board member.

5. Which is your favourite Scientific Reports paper?
Clogging transition of many-particle systems flowing through bottlenecks — I like how it

makes connections between systems of large numbers of people, flocks of sheep, and

colloidal suspensions.

Dr Jagadeesh Bayry

Dr. Jagadeesh Bayry is Director of Research at the Institut National de la Santé et de la
Recherche Médicale, Centre de Recherche des Cordeliers, Paris, France and is an Editorial

Board Member for Scientific Reports.


https://www.nature.com/articles/srep07324

1. What is your current research focused on?
Our current research is focused on the mechanisms by which regulatory

T cells and circulating immunoglobulins maintain immune homeostasis

and deciphering the host-pathogen interaction.

2. What has been your biggest challenge and your greatest
achievement in your career so far?
Though we identify mechanisms of various biological processes in the experimental

systems, translation of these results to humans is always challenging. For that matter, |

am proud of many achievements of my team and myself that include:

e Demonstration that regulatory T cells in contrast to central dogma on them as
universal immunosuppressor cells, induce activation of human basophils (Science
Immunology 2018. doi: 10.1126/sciimmunol.aan0829)

e Demonstration that surface hydrophobin protein layer prevents immune recognition
of airborne fungal spores (Nature 2009. doi: 10.1038/nature08264)

e Demonstration of molecular mechanisms by which therapeutic normal
immunoglobulin G expands regulatory T cells (Blood 2013. doi: 10.1182/blood-2012-
11-468264) and induces induction of IL-4 in human basophils (J Allergy Clin
Immunology 2019. doi: 10.1016/j.jaci.2018.10.064)

e |dentification and validation of small molecule antagonists to CCR4 that function as
molecular adjuvants in vaccination by transiently inhibiting the migration of
regulatory T cells (Proc Natl Acad Sci USA 2008. doi: 10.1073/pnas.0803453105)

e Activation signal-dependent regulation of human dendritic cell functions by B

lymphocytes (Nature Communications 2014. doi: 10.1038/ncomms5092)

3. Why did you decide to become a board member?
For me, it is a service to scientific community. Though it demands my time, | feel that it is

a highly privileged position. In addition, it gives visibility to myself, team and institute.

4. What do you like most about being a board member for Scientific Reports?
'‘Open Access’ journals have been misinterpreted by some people as ‘journals that can

publish anything'. As an editorial board member, | ensure that low-quality studies are not

published in Scientific Reports. One should not forget that currently there is huge demand



for external reviewers. Therefore, being a board member of journal, | can allow only
original and technically sound articles for peer review. It will reduce burden on the

reviewers.

5. Which is your favourite Scientific Reports paper?
It is difficult to pick a single paper. | have many favourite Scientific Reports papers.

Professor Timothy Geary

Prof. Timothy Geary is a Professor in the Institute of Parasitology in the
Faculty of Agricultural and Environmental Sciences at McGill and is an

Editorial Board Member for Scientific Reports.

1. What is your current research focused on?
| do research in two areas: the pharmacology of antiparasitic drugs (including drug target

identification, mechanisms of action and resistance, and development), and understanding
the molecular language of the host-parasite interface, with an emphasis on nematodes.
The primary focus of this work is the identification and characterization of parasite-
derived proteins, metabolites and miRNAs that have immunomodulatory activity in the

mammalian host, enabling the establishment of chronic infections.

2. What has been your biggest challenge and your greatest achievement in
your career so far?

It's always hard to rank an event as #1 in these areas. Certainly, a major challenge was
transitioning from a 20-year career in the pharmaceutical industry to a 15-year career in
academia at McGill and now also QUB. The switch was made possible by the Canada
Research Chairs programme, which enabled me to get started at McGill, and by support
from the Bill and Melinda Gates Foundation, which enabled me to use some of the
technology | had developed in the industry to conduct an innovative drug discovery
program with partners in Africa. The greatest achievement may have been research that
provided a plausible explanation for how the anthelmintic ivermectin removes larval
stages of filariid nematodes (microfilariae) from hosts, a key action that makes the drug of

value in filariasis control programmes. In another sense, my greatest achievement has



been to work with enormously talented colleagues around the world in fascinating areas

of research.

3. Why did you decide to become a board member?
It is an honour to be asked to contribute to the success of one of the Nature family of

journals, and | was flattered to be invited. | am on the editorial boards of a number of
journals in parasitology, and am glad to serve in that capacity, but Scientific Reports
addresses broader topics; | wanted to make sure that parasite-related manuscripts

submitted here would be fairly and rigorously evaluated.

4. What do you like most about being a board member for Scientific Reports?
| enjoy the breadth of manuscripts sent to me to consider as board member. Also —and

importantly — the staff assistance is exceptional and makes the tasks associated with

securing reviews much easier. It is a pleasure to work with them.

5. Which is your favourite Scientific Reports paper?
This | cannot answer....there have been too many to rank. | am confident that they have all

been valuable additions to the literature.

Dr Leyla Soleymani

Dr. Leyla Soleymani is a Professor and Canada Research Chair at
McMaster University and an Editorial Board Member for Scientific

Reports.

1. What is your current research focused on?
My current research is focused on creating new hierarchical materials and applying these

to biosensors and antimicrobial surfaces.

2. What has been your biggest challenge and your greatest achievement in
your career so far?

| guess my greatest achievements and greatest challenges are related. | have found it

challenging to balance the needs of an industry relevant product with the required novelty



for successful scientific publication. Some of my proudest achievements have been on
technology development activities that are in the process of being translated to

knowledge users.

3. Why did you decide to become a board member?
| highly respect the peer-review process and | find it critically important for advancing

science. Being an editorial board member at Scientific Reports allows me to take part in
overseeing the peer review process and work in ensuring that a fair and transparent
process is followed, to get the first scoop on new and exciting papers, and to contribute
to the publication of high quality papers, not just as an author or a peer reviewer but also

as an editorial board member.

4. What do you like most about being a board member for Scientific Reports?
| get to read new papers in more diverse areas that | would normally read, which gives me

inspiration and insight.

5. Which is your favourite Scientific Reports paper?
It is tough to choose an all time favourite, but recently | came across this paper "Logistic

growth of a surface contamination network and its role in disease spread" and found it

eye-opening in the context of the COVID-19 pandemic.

Dr Ruth_ Blasco

Dr Ruth Blasco is Taphonomy researcher at Centro Nacional de
Investigacion sobre la Evolucion Humana (CENIEH), Burgos, Spain and is

an Editorial Board Member for Scientific Reports.

1. What is your current research focused on?
My current research explores human subsistence strategies during the Pleistocene using a

taphonomic approach. | am trying to determine several aspects of human behaviour from
the faunal record and contribute to evolutionary anthropology by developing several

research sub-areas, such as butchery patterns and hominid—carnivore interactions.


https://www.nature.com/articles/s41598-017-13840-z

2. What has been your biggest challenge and your greatest achievement in
your career so far?

Documenting an intentional delayed consumption of some animal resources (specifically
bone marrow from fallow deer metapodials) with implications that affect the subsistence
systems of more than 300 thousand years ago.

Food storage is considered a “risk-reducing mechanism” designed to offset downturns in
resource availability. The deliberate accumulation of some bones for later marrow
consumption implies an anticipation of and concern for future needs. This fact marks a
threshold for new modes of Palaeolithic adaptation because the foresight capacity
surpasses the "here and now" as a means of subsistence. This study was published last
year in Science Advances [Blasco, R., Rosell, J,, Arilla, M. ,Margalida, A.Villalba, D., Gopher,
A., Barkai, R., Bone marrow storage and delayed consumption at Middle Pleistocene
Qesem Cave, Israel (420 to 200 ka). Sci. Adv. 5, eaav9822 (2019)].

3. Why did you decide to become a board member?
| think that the peer-review process is a fundamental tool for generating quality scientific

production. Participating in this process not only as an author or a reviewer but also as an
editorial board member allows me to ensure that these processes are objective and
transparent and that rigorous, novel and exciting studies are released. | consider it to be a

highly privileged position as well as a way of serving the scientific community.

4. What do you like most about being a board member for Scientific Reports?
Beyond reading papers from very diverse areas that continuously broaden my knowledge

and inspire my future work, being a board member for Scientific Reports has allowed me
to lead and handle a special collection on "Quaternary Taphonomy" that involves trans- to
pluri-disciplinary approaches, such as archaeology, palaeontology, geology, biology and
ecology, with a wide array of methodologies. The number of researchers working on
taphonomy is steadily increasing, and their contributing to high-ranked scientific journals
is becoming a regular trend. This collection is gathering some of the most relevant current

studies within this field in the attempt to become a reference source for further studies.

5. Which is your favourite Scientific Reports paper?
It is difficult to choose a specific paper, but | will highlight “Deep learning and taphonomy:

high accuracy in the classification of cut marks made on fleshed and defleshed bones


https://advances.sciencemag.org/content/5/10/eaav9822
https://www.nature.com/articles/s41598-019-55439-6

using convolutional neural networks”, which is a clear example of how the recent
application of machine learning algorithms to the taphonomic discipline is achieving
higher accuracy in the identification of bone surface modifications and the agents and/or

processes that produce them.

Dr. Feng Gao

Dr. Feng Gao is a Professor in the Department of Physics, School of Science,

at Tianjin University, Tianjin, China and an Editorial Board Member for

Scientific Reports.

1. What is your current research focused on?
| am engaged in bioinformatics research, currently focusing on microbial replication

origins.

2. What has been your biggest challenge and your greatest achievement in
your career so far?
In the last semester, how to balance teaching, research, editorial activities, and family life

has been my biggest challenge, especially during the COVID-19 pandemic. The greatest
achievement in my career is the systematic prediction of microbial replication origins
using bioinformatics methods, some of which have been confirmed experimentally. The
related web server Ori-Finder and online database DoriC have been gradually recognized

by researchers in this field.

3. Why did you decide to become a board member?
A Nature Research journal launched in 2011, Scientific Reports is really a rising star with an

experienced Chief Editor and renowned Editorial Board Members, and an editorial ethos
unlike those of other Nature Research journals. This attracted me to become a board

member in 2013.

4. What do you like most about being a board member for Scientific Reports?
| really enjoy the process of handling manuscripts from all over the world, which report

the latest findings from the scientific community. | pick qualified manuscripts using rapid,


https://www.nature.com/articles/s41598-019-55439-6

high-quality peer review, and present them to the readers in a timely manner. It's an
excellent experience to see that the handled manuscripts were well-received by a wide

audience or highly cited, which gives me a great sense of achievement.

5. What is your favourite Scientific Reports paper?
My favourite Scientific Reports paper is: 'RASTtk: A modular and extensible implementation

of the RAST algorithm for building custom annotation pipelines and annotating batches of
genomes’, which has already been cited 570 times according to Web of Science. In fact, |
often use the RAST server, which is a very popular genome annotation tool, to annotate
our newly sequenced genomes. | was very glad to handle this manuscript and accept it for

publication in Scientific Reports as quickly as possible.

Professor Kenji Kansaku

Professor Kenji Kansaku is a Professor and Chair at the Department of
Physiology, Dokkyo Medical University School of Medicine, Japan. He is

also an Editorial Board Member for Scientific Reports and Guest Editor for

the ‘Neuroprosthetics in systems neuroscience and medicine’ Collection.

1. What is your current research focused on?
| am a Systems Neuroscientist. | began my career as a neurosurgeon and, therefore, my

research interests include both understanding brain functions and applying neuroscientific
knowledge to medical practice. | am more specifically focused on practical

neuroprosthetics, as well as neural mechanisms of body image and sense of self.

2. What has been your biggest challenge and your greatest achievement in
your career so far?

Over the past 15 years, | have mainly focused on the brain-machine interface, which is a
neuroprosthetic for patients with neurological disorders. Five years ago, | co-edited a
book entitled “Clinical Systems Neuroscience” (Springer), which gathered chapters
authored by researchers from various fields, including systems neuroscience,

rehabilitation, neurology, psychology, and engineering.


https://www.nature.com/articles/srep08365
https://www.nature.com/srep/guestedited#neuroprosthetics

3. Why did you decide to become a board member?
| felt that it would be an opportunity to contribute to various research fields worldwide.

4. What do you like most about being a board member for Scientific Reports?
Scientific Reports is unique in that it accepts articles with the only requirements being that

they should be technically sound original contributions, and there is no focus on
perceived importance and significance. Although the strategy may make it difficult for the
journal to set research trends, it provides fair opportunities for papers that would

otherwise potentially remain hidden for various reasons.

5. You are leading one of our Guest Edited Collections. What interested you
about becoming a Guest Editor? What is your Collection focused on?

| am editing the Guest Edited Collection: Neuroprosthetics in Systems Neuroscience and
Medicine. This Collection provides a platform for interdisciplinary research in
neuroprosthetics, and gathers studies investigating medical applications of systems
neuroscience, informatics, and engineering in the development of neuroprosthetic
devices. As mentioned above, | edited a book 5 years ago entitled “Clinical Systems
Neuroscience,” in which all authors of the provided chapters were assigned by the editors.
Here, the free submission style of the Collection has successfully gathered wonderful
papers from various research fields. | would be happy for it to contribute to the

development of a new special interest group worldwide.
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The effect of 1,2-dioleoyl-3-
trimethylammonium propane
(DOTAP) Addition on the physical
characteristics of 3-ionone
liposomes

Andang Miatmoko»?*, Febe Harum Asmoro?, Andre Alwi Azhari!, Noorma Rosita® &
Chin-Shiu Huang?

B-ionone (ION) is a cyclic terpenoid compound that demonstrates considerable potential for the
prevention and treatment of cancer. However, the water solubility of B-ionone is poor and the
compound demonstrates low permeability. Liposomes have been reported as increasing both
qualities. In this study, the development of B-ionone liposomes was initiated by adding 1,2-dioleoyl-
3-trimethylammonium propane (DOTAP) to produce cationic liposomes as a means of enhancing
binding to cancer cells. Liposomes composed of B-ionone, HSPC, cholesterol, and DSPE-mPEG,,
were prepared using the thin layer hydration method. Cellular uptake studies were carried out with
HeLa cells incubated with B-ionone liposomes for two hours. The results indicated that the addition
of DOTAP increased particle size and affected the spectroscopical and thermogram profiles of the
liposomes, thereby confirming reduction in liposome crystallinity, while the zeta potential became
positive. Moreover, the calcein release profile further showed that additional DOTAP increased
both membrane fluidity and cellular uptake in HelLa cells In conclusion, adding DOTAP affected the
physicochemical cationic properties of liposome and improved cellular uptake in HeLa cells.

B-ionone is a cyclic terpenoid compound with a basic core structure of retinoic acid, retinol, -carotene, and
vitamin A which is found in many fruits, vegetables, and grains such as carrots, raspberries, almonds, tea, and
tomatoes!. Research has shown that B-ionone has the potential to both prevent and treat several types of cancer,
such as breast, colon, lung, and liver®. The anticancer activity involves several mechanisms, including antipro-
liferation, where -ionone inhibits the proliferation of lung cancer cells (A549) by inducing apoptosis as seen
from the increased expression of the Bax gene and reduced expression of the Bcl-2 gene which suppresses the
expression of cPLA2 and COX-2 proteins®. p-ionone causes apoptosis, as seen in lung cancer (A549) cell death,
(A549) through loss of mitochondrial membrane potential as measured by staining using rhodamine-123*.
Besides that, p-Ionone can inhibit the in vitro proliferation of breast cancer cells. One of the mechanisms for
inhibiting MCF-7 cell proliferation is reducing cyclooxygenase (COX-2) activity in the induction of apoptosis
of MCE-7 cells. B-Ionone at a concentration of less than 50 pmol/L can reduce the expression of COX-2 protein
in mice tumor tissue, which is considered a target for cancer molecules’.

Dissolving B-ionone in water at a level of 0.169 g/L is extremely difficult. B-ionone also has low permeabil-
ity with log P=4%" and is classified as falling within Biopharmaceuticals Classification System (BCS) class IV.
Numerous studies have shown that using liposomes can improve the solubility and permeability of compounds
belonging to class IV BCS®.

Liposomes are lipid vesicles consisting of an aqueous phase core surrounded by one or more phospholipid
bilayers’. Liposome membranes are composed of natural and/or synthetic phospholipids which are relatively
biocompatible, biodegradable, and non-immunogenic. Due to the unique bilayer structure, liposomes act as
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carriers for both lipophilic and hydrophilic materials. The latter materials are in the aqueous phase, while the
former are trapped in the lipid bilayer'®.

The liposome delivery system is reported as overcoming Lopinavir’s low solubility and bioavailability to
increase therapeutic efficacy'’. The use of liposomes can also increase drug permeability. The particle size of
liposomes allows higher intracellular uptake than other systems, thereby increasing drug bioavailability. Previ-
ous research has indicated that liposome encapsulation can significantly increase macrovascular permeability
after administration of Paclitaxel liposomes'?, where Paclitaxel is also classified as the compound in BCS class
4, like B-ionone.

The nature and charge density of liposomes affect the stability, kinetics, and extent of biodistribution and
interactions with liposome uptake by target cells'®. Cationic liposomes have the advantage of promoting higher
therapeutic efficacy against cancer cells’, where they can bind to negatively charged cell membranes. Other
studies have shown that they accumulate selectively in tumor angiogenic endothelial cells and are superior to
anionic or neutral liposomes'*">. The research results obtained by Peters et al. (2015) showed that the cell uptake
of 1,2-Dioleoyl-3-trimethylammonium propane (DOTAP)-liposomes was higher than that of the 1,2-dioleoyl-
L-a-glycero-3-phosphatidylethanolamine (DOPE)-liposomal formulation. Another study using DOTAP as lipid
composition demonstrated that transgene expression was increased in tumor cells due to the uptake of liposome-
DNA complexes by tumor cell phagocytosis in vitro'. Research conducted on the cytotoxicity test confirmed
that adding DOTAP to liposomes increased the cytotoxicity of HepG2 cancer therapy'”.

Cationic lipid'” strongly influences biodistribution and drug efficiency'”'8. DOTAP is a phospholipid type
frequently employed as a component of cationic liposomes. DOTAP contains an NH** group which renders it
positively charged and is low in toxicity compared to other cationic lipids'®. Based on the research of Chang et al.
(2018), the addition of DOTAP to the liposome formulation causes a change in size?. The liposomes prepared
with PC only have a larger size than those prepared with a 1:1 ratio of PC and DOTAP (PC/DOTAP liposomes)
with the same amount of lipids. This is because by accumulating the same amount of lipids, DOTAP, which has
a shorter lipid chain, reduces the size of the liposome particle?!. In the DOTAP-DNA complexes, the charge ratio
of lipid/DNA highly affects the physical properties of the liposome. The addition of low-concentration DOTAP
produced a larger size, namely 190 + 8.4 nm, compared to liposomes with a high concentration of DOTAP, which
was 140 + 3.8 nm*2. DOTAP-induced changes at the membrane interface may facilitate electrostatic interactions
in the polar head region. This physical interaction can decrease the particle size by reducing the radius of bilayer
curvature®. In addition, the low lipid/DNA charge ratio enhanced the repulsion of excess negative charges,
resulting in small particle sizes.

The relationship between liposome vesicle size and cell interactions was observed by means of the uptake from
bone marrow-derived macrophages (BMDM). The absorption of BMDM from small DOTAP: DOPE liposomes
was superior to that of their larger counterparts. Small cationic liposomes tend to be distributed to lymph nodes
more rapidly from the injection site than larger ones. The liposome charge was also observed where the addi-
tion of DOTARP as a cationic lipid resulted in an extremely positive zeta potential of approximately + 40 mV
to +60 mV>,

It was additionally reported that the dispersibility of liposomes following the addition of DOTAP was more
effective than without DOTAP due to the presence of electrostatic forces?. Furthermore, another study stated that
adding DOTAP can render liposomes spherical with an approximate size of 100 nm'. On the other hand, adding
DOTAP can increase the fluidity of the bilayer membrane. This is evidenced by the research of Takechi-Haraya
etal. (2016), where DOTAP/Chol (90/10) has a liquid disorder arrangement, while DOTAP/Chol (50/50) has a
liquid order arrangement which was observed using the Atomic Force Microscope (AFM). It is also proven by
the deformation force curve where DOTAP/Chol (50/50) is steeper than DOTAP/Chol (90/10)%.

Lipophilic compounds such as p-ionone will be entrapped in the liposome membrane which will, in turn,
affect its fluidity. The results showed that the greater the amount of B-ionone trapped, the faster the release
rate?”. Previous studies have also reported that drug compounds can interact with phospholipids, thereby affect-
ing membrane fluidity?’-*2. Therefore, the membraneé’s fluidity will affect the stability of the drug entrapment
in liposomes and the drug released during circulation, thus determining the effectiveness of the treatment?.
Therefore, it is necessary to test the fluidity of the membrane, one method being calcein release. Calcein is a
water-soluble, quenching, and fluorescent substance widely used in cell viability studies®. Calcein release stud-
ies can be undertaken to determine membrane stability related to the presence or absence of liposome leakage
measured using a spectrofluorometer’.

In this study, the effect of the addition of different levels of DOTAP on the membrane’s physical characteristics
and the conducting of a fluidity test were evaluated. The data obtained may yield information on the effect of
adding DOTAP to B-ionone liposomes and the development of further liposome formulations for inclusion in
anticancer therapy.

Result

The particle size and zeta potential of B-ionone liposomes.  The addition of DOTAP concentration
tended to increase particle size. The largest liposome with an average size of 191.27 +4.20 nm was achieved by
lipo-DOTAP blank. However, the size increased with the addition of DOTAP to the formula, as shown in Fig. la.
PDI measurements were carried out to determine the homogeneity of particle size. Particles with smaller PDI
values indicate a system with a homogeneous size distribution. PDI values > 0.7 indicate that the preparation has
an extensive distribution of particle sizes®. The lowest PDI value was obtained by the Liposome Blank formula,
as shown in Fig. 1b.
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Figure 1. The bar charts of average (a) particle size value, (b) polydispersity index and (c) zeta potential of
B-ionone liposomes prepared with various concentrations of DOTAP. Lipo-Blank contained no DOTAP or
B-ionone, while Lipo-DOTAP Blank contained DOTAP at the highest concentration without the addition of
B-ionone, *p <0.5, **p <0.01, ***p <0.001, compared to Lipo-Blank.

For the zeta potential value, the results indicated that the Lipo-blank, ION-DOTAP-2, and ION-DOTAP-3
liposomes differed significantly from liposomes ION-DOTAP-0, while Lipo-blank and ION- DOTAP-1 did not
show any difference with ION-DOTAP-0 as shown in Fig. lc.

The vesicle morphology of B-ionone liposomes analyzed by transmission electron microscopy
(TEM). From the results of the vesicle morphology analysis with TEM contained in Fig. 2, it can be observed
that the vesicles of ION-DOTAP-0 liposomes appear spherical with unilamellar membrane formation. In con-

Figure 2. Morphological observations of (a) ION-DOTAP-0, (b) ION-DOTAP-1, (c) ION DOTAP-2, and (d)
ION-DOTAP-3 liposomes were analyzed using Transmission Electron Microscopy (scale bar: 50 nm).
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trast, the formula, while also apparently spherical in shape, has a layered membrane due to the addition of
DOTAP.

The spectra profiles of fourier transform infrared spectroscopy (ftir) of p-ionone
liposomes. Identification of the compound’s structure was completed using the FTIR Alpha II Spectropho-
tometer within the range of wave numbers 4000-600 cm. The spectra of liposome constituents can be seen in
Fig. 3, while those of the liposome formula produced can be seen in Fig. 4.

In the FTIR analysis, the Lipo-blank liposome spectra showed absorption bands identical to those in the
spectra of the liposome constituents, as shown in Fig. 3. However, a decrease in the intensity of the absorption
band after liposome formation occurred. The observed bands of the N-H functional group (3300-3500 cm™)
were identical to the DOTAP absorption band, the C=C group band (1640-1680 cm™) was identical to the
B-ionone absorption band, and the C-O group band (1050-1150 cm™) was identical to the absorption band of
B-ionone, DSPE-mPEG,,, and cholesterol. The CH;—~CH,-CH group (2850-3000 cm ') was identical to the
absorption band of all the constituents of liposomes.

According to the overlaid spectra of B-ionone liposomes prepared with various concentration of DOTAP
shown in Fig. 4, there were observed bands of N-H, CH;-CH,-CH, C=C (alkene), dan C-O functional groups
for all formula. There are disappearances of some identical peaks of p-ionone and DOTAP observed for B-ionone
liposomes with DOTAP addition. The spectra profiles of B-ionone liposomes show increasing the intensity
and widening of absorption band of N-H groups that represent the DOTAP. However, spectra shown for each
B-ionone liposomes showed no significant differences in the intensity of same type of absorption band.

Differential thermal analysis (DTA) of B-ionone liposomes. The thermal analysis results produced
using differential thermal analysis (DTA) on each liposome component and liposome formula can be seen in the
thermogram shown in Fig. 5. The results show that the DTA thermogram of liposome constituents, i.e., DOTAP,
experienced endothermic peaks at 86.0 °C and 200.8 °C, while the HSPC thermogram registered two endother-
mic peaks at 83.6 °C and 182 °C. On the other hand, the DSPE-mPEG2000 thermogram recorded endothermic
peaks at 59.2 °C and 249.2 °C, and cholesterol at 50.9 °C and 152.5 °C. The Lipo-blank, which consisted of a mix-
ture of cholesterol, HSPC, and DSPE-mPEG2000, registered two endothermic peaks at 139.2 °C and 214.0 °C.
The formation of liposomes produced endothermic peak shifts.

Figure 5 also contains the results of the overlaid DTA thermograms of the liposomes, namely: DOTAP,
Lipo-blank, Lipo-DOTAP Blank, ION-DOTAP-0, ION-DOTAP-1, ION-DOTAP-2, and ION-DOTAP-3. Each
formula had two endothermic peaks. For example, thermograms on Lipo-DOTAP Blank, ION-DOTAP-0, and
ION-DOTAP-1 liposomes produced endothermic peaks of approximately 140.2-140.8 °C and 213.2-214.2 °C.
The endothermic peak formed was identical to the peaks of its constituents, namely: cholesterol and DOTAP.

Furthermore, the thermogram of ION-DOTAP 2 liposomes underwent a shift with endothermic peaks
at temperatures of 176 °C and 114 °C. Meanwhile, the ION-DOTAP-3 liposomes, which contain the highest
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Figure 3. FTIR spectra of 3-ionone, DOTAP, HSPC, DSPE-mPEG2000, cholesterol, Lipo-Blank, and Lipo-
DOTAP Blank. Lipo-Blank contained no DOTAP or B-ionone, while Lipo-DOTAP Blank contained DOTAP at
the highest concentration without the addition of B-ionone.

Scientific Reports |

(2023) 13:4324 | https://doi.org/10.1038/s41598-023-31560-5 nature portfolio



www.nature.com/scientificreports/

N-H CH:-CH:-CH Cc=C Cc-0
3300-3500 cm! 2850-3000 cm! 1640-1680 em™ 1050-1150 cm!
p-lonone
DOTAP
\ \ ) ' s\
N \ — — ) J‘J\ /" Lipo-blank
\ / ) \ \ \
oy o n VI Lipo-DOTAP Blank
\,\\ A y R N .y
N |/ \\ VI Ao~
I\ o |/ ION-DOTAP 0
\‘\/" .\v "{
N ION-DOTAP 1
-\\ / /\/’/. e ‘\\ \ o : ‘
| |/~ TON-DOTAP2
/"\\’3
ION-DOTAP 3
3500 30‘00 25’00 20‘00 15‘00 1 0‘00

Wavenumber cm-1

Figure 4. FTIR spectra of 3-ionone, DOTAP, , ION-DOTAP liposomes, and Lipo-DOTAP Blank, ION-
DOTAP 1, ION DOTAP 2, ION DOTAP 3 Lipo-Blank contained no DOTAP or B-ionone, while Lipo-DOTAP
3contained DOTAP at the highest concentration without the addition of B-ionone.

concentration of DOTAP, experienced a significant shift of endothermic peaks at 81.6 °C and 214.1 °C, with
relatively wide peaks when compared to the those of the other liposomes. It also resulted in the loss of the endo-
thermic peak of 152.5 °C, which is identical to that of cholesterol. This result confirms that the ION-DOTAP-3
thermogram experienced an endothermic peak increasingly similar to that of DOTAP.

The calcein released from B-ionone liposomes. Calculation of the cumulative percentage of the
calcein released from the liposomes indicates that the smallest percentage of the calcein released was in the
ION-DOTAP-0, indicating that this liposome has the most rigid structure compared to those of other formulas
as presented in Fig. 6. Meanwhile, the highest percentage of released calcein was observed in ION-DOTAP 3
liposomes.

In addition, the release flux value obtained from this study reveals that the liposome ION-DOTAP-3
had the largest flux value (6.7074 +1.8650), followed by ION-DOTAP-2 (2.8357 £0.7453), ION-DOTAP 1
(1.6169 +0.4700) and ION-DOTAP-0 (0.2674 +0.0545) as shown in Table 1.

The cellular uptake of B-ionone liposomes in HeLa cells. In Fig. 7, cells in the LIPO-blank treatment
can be observed where the fluorescence intensity of coumarin-6 loaded into liposomes was relatively low. The
liposomes containing coumarin-6 with high DOTAP levels increased the fluorescence intensity. Figure 7 shows
that ION-DOTAP-0 liposomes containing coumarin-6 infiltrated the HeLa cells indicated by green fluores-
cence, while ION-DOTAP-1 liposomes were only slightly fluorescent. However, they were less visible and the
fluorescence of the ION-DOTAP-2 liposomes was relatively weak in intensity as shown in the cell membrane
and cytoplasm.

Meanwhile, as shown in Fig. 8, the ION-DOTAP-3 liposome with the highest DOTAP content increased the
fluorescence intensity and produced the highest cellular coumarin-6 levels than other formulas.

In vitro cytotoxicity evaluation of B-ionone liposomes. The IC;, cytotoxicity test on HeLa cells aims
to determine the effect of adding DOTAP to P-ionone liposomes in cancer therapy. The cells incubated with
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Figure 5. Thermogram profile of HSPC, DOTAP, DSPE-mPEG2000, Cholesterol, Lipo-Blank, Lipo-DOTAP
Blank, ION-DOTAP-0, ION-DOTAP-1, ION-DOTAP-2, and ION-DOTAP-3.
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Figure 6. The calcein release profile of ION-DOTAP-0, ION-DOTAP-1, ION-DOTAP-2, and ION-DOTAP-3
liposomes in PBS pH 7.4 as the release media at a temperature of 37 °C.

Formula Calcein release flux (ug/cm?/h, n=3)
ION-DOTAP 0 0.2674+0.0545
ION-DOTAP 1 1.6169+0.4700
ION-DOTAP 2 2.8357+0.7453
ION-DOTAP 3 6.7074+1.8650

Table 1. The release flux value of calcein released from -ionone liposomes prepared with various
concentrations of added DOTAP.

B-ionone liposomes for 48 h resulted in the percentage of cell viability shown in Fig. 9A. It can be seen that HeLa
cells were not sensitive to f-ionone liposomes, and all treatments resulted in high cell viability.

To further evaluate the cytotoxic effects on these cells, DOXO was co-loaded into p-ionone liposomes.
As shown in Fig. 9B, an increase in the cytotoxic effect also occurred in T47D cells, where the ION-DOXO-
DOTAP-2 formula gave the lowest ICs, value compared to other liposome formulas, indicating its high cytotox-
icity. On the other hand, ION-DOXO-DOTAP-0, which does not contain DOTAP, produces the smallest ICs,

Scientific Reports | (2023) 13:4324 | https://doi.org/10.1038/s41598-023-31560-5 nature portfolio



www.nature.com/scientificreports/

Lipo-DOTAP ION-DOTAP ION-DOTAP ION DOTAP ION DOTAP

Blank [1] 1 2 3
e - - - - - -
- - - - - - -

Figure 7. Photomicroscopy of cellular uptake of HeLa cells after incubation with -ionone liposomes
containing Coumarin-6 (in green color) prepared with various concentrations of DOTAP for two hours at
20 x magnification under a fluorescence microscope.
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Figure 8. Coumarin-6 levels in HeLa cells post-incubation with -ionone liposomes containing Coumarin-6
prepared with various concentrations of DOTAP for two hours.
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Figure 9. The viability of (A) HeLa cells after incubation of -ionone liposomes and (B) T47D and (C) HeLa
cells after incubation with B-ionone liposomes co-loaded with doxorubicin for 48 h.
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value. The results also showed that there is an increase in cytotoxicity of the ION-DOXO-DOTAP-2 formula in
HeLa cells; however, ION-DOXO-DOTAP-0 produces the highest ICs, value (Fig. 9C).

Discussion

In this study, liposomes were prepared to deliver B-ionone, a low water soluble and poorly permeable drug, used
in anticancer treament®’. However, the composition of phospholipids significantly affects liposomes’ characteris-
tics which may relate to their pharmacological activity. Therefore, this study evaluated the effect of the addition
of DOTAP on the physical characteristics of p-ionone-loaded liposomes, including: particle size, zeta potential,
morphology, infrared (IR) spectroscopic profiles, thermal analysis, and calcein release.

The addition of DOTAP affects the physicochemical characteristics of the liposomes, with increased DOTAP
concentration resulting in larger particle size. This is probably due to the HSPC, cholesterol, and DSPE-
mPEG2000 components which have ordered molecule arrangements producing a rigid membrane structure®.
Moreover, the possibility exists of interaction between the polar groups of DOTAP and the choline groups of
HSPC, both of which are positively charged and therefore repel each other, leading to a widening of the bilayer
membrane’s space.

The spectra of liposomes loaded p-ionone with DOTAP addition experienced a reduction in the intensity
and widening of the absorption band in the N-H group which is characteristic of DOTAP. The N-H group in
DOTAP is the polar section of the phospholipid head*. Furthermore, the analysis of the absorption band on
the alkyl group (CH,) can be used as an indicator of the regularity of the lipid chain arrangement. The reduced
intensity and widening of the absorption band indicate an increase in the gauche conformation®. The spectra
of liposomes formed showed a decrease in the intensity of the absorption band on the alkyl group, indicating
a potential increase in the gauche conformation, which changed the composition of the lipid chain thereby
rendering it more fluid.

Several identical peaks in DOTAP and B-ionone were not visible in the spectra of the liposomes loaded
B-ionone with DOTAP addition, indicating that there could be physical interaction®. Meanwhile, the spectra
shown for each liposome formula did not indicate a significant difference in the intensity of the absorption bands.

FTIR analysis, in determining the interaction of DOTAP with liposome membranes, can be performed by
observing the absorption band on certain functional groups, namely: the phosphate group (R-PO,-R’) and the
ester group (-CO-O) present on the head of HSPC which is polar®’. Neither the Lipo-blank FTIR spectra nor
the blank Lipo-DOTAP showed any absorption bands in the two functional groups. Therefore, it is thought that
hydrogen bonding occurs in both the phosphate and phospholipid ester groups due to stretching of the absorp-
tion band*!. Lipo-blank and Lipo-DOTAP Blank liposomes did not show a significant shift in the absorption
band and no new band formation, leading to the conclusion that only chemical interaction and no physical
interaction occurs. Moreover, the ION-DOTAP-3 thermogram shows an endothermic peak that is increasingly
similar to that of DOTAP. The widening and disappearance of the endothermic peaks on the thermogram indicate
a change in the regularity of the lipid structure lipid*. In other words, adding DOTAP can reduce the rigidity
of the membrane, thereby rendering it more fluid.

The calcein release test showed that the liposome ION-DOTAP-3 experienced the highest calcein release
compared to the other formulas. The release of calcein from the liposomes increased in line with that of mem-
brane fluidity®. It can therefore be concluded that ION-DOTAP 3 demonstrates the highest membrane fluidity.
Based on the results of the analysis conducted to determine the physical characteristics of B-ionone liposomes,
the addition of DOTAP can increase the particle size, rendering the zeta potential positive with the morphology
of liposomes appearing spherical with a layered membrane. Furthermore, the results of thermogram data and
spectroscopic profiles, show that the addition of DOTAP can cause the composition of the bilayer membrane to
become more fluid. This result is in line with the calcein release profile which indicates that adding DOTAP can
increase the fluidity of the liposome membrane.

With regard to the surface charge of liposomes, the liposome constituents such as HSPC and DSPE-mPEG,,
have a neutral charge, while B-ionone and cholesterol have no charge or are non-ionic**. Meanwhile, DOTAP is
a positively charged phospholipid with an NH** group on the head of the phospholipid'®. Consequently, adding
DOTAP to liposomes increased the positivity of the potential charge. Increasing the concentration of DOTAP
heightened the positive charge of the liposomes.

A cellular uptake test was carried out to determine the ability of 3-ionone liposomes to infiltrate the HeLa
cells. The levels of liposomes entering HeLa cells were calculated as coumarin-6 levels. Coumarin-6 is a hydro-
phobic compound trapped in the bilayer membrane and the measured coumarin-6 level indicates how many
liposomes enter the cell. The green fluorescence indicates that f-ionone liposomes containing coumarin-6 are
present in the cells*. The more intense the fluorescence color, the greater the amount of coumarin-6 absorbed*.
Based on the findings of the quantification analysis of coumarin-6 levels, the ION-DOTAP-3 formula produced
higher levels than other formulas. It is because the ION-DOTAP-3 liposomes contain cationic lipid (DOTAP)
at a higher concentration than other formulas, resulting in a significant ionic interaction between negatively
charged cancer cells and p-ionone liposomes containing DOTAP (cationic lipid)*.

It was also reported that particle size affects the endocytosis pathway of liposomes into cells. In this study,
rising levels of DOTAP increased the particle size of liposomes, although this was in the range of <200 nm which
was still relatively modest. Consequently, no significant effect on cellular uptake was regarded as having occurred.
The entry of B-ionone liposomes was due to the addition of DOTAP to cells through a process of endocytosis
which requires energy to introduce foreign particles into the cell. The results demonstrated a significant differ-
ence between the ION-DOTAP-3 and the blank lipid formula, blank ION-DOTAP, and ION-DOTAP-1. In this
study, it can be seen that, with the addition of higher DOTAP levels, -ionone liposomes can increase cell uptake
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in HeLa cells. This greater cell uptake leading to increased coumarin-6 levels and microscopic observations of
HeLa cells showed that the intensity of coumarin-6 rose with the occurrence of higher DOTAP levels.

The ICs, cytotoxicity test was carried out on HeLa cells to determine the effect of adding DOTAP to B-ionone
liposomes in cancer therapy. Unfortunately, f-ionone liposomes had no cytotoxic effects even though the cel-
lular uptake test results show that liposomes entered the cells. This result indicates that it is possible that these
cells are not sensitive to f-ionone, which becomes the limitation of our study. Therefore, a cytotoxicity test was
carried out by co-encapsulating DOXO into p-ionone liposomes (ION-DOXO-DOTAP liposomes). DOXO
has been known as an anticancer compound sensitive to HeLa cells and T47D cells. The results showed that the
ION-DOXO-DOTAP liposomes had toxicity to both cancer cells. The ION-DOXO-DOTAP-2 had the highest
cytotoxicity. Compared to the ION-DOXO-DOTAP-0, which had no DOTAP addition, the toxicity is relatively
similar to that of DOXO. This is related to liposome formulations with the addition of DOTAP providing better
retention than liposomes without DOTAP. The increased drug release was proportional to the cell uptake, which
also increased with the addition of DOTAP. This result is in line with the study of Lei et al. (2011), where it was
reported that cytotoxicity results were associated with cellular uptake. Therefore, high cellular uptake will give
an increased cytotoxicity value®’.

Conclusions

The results of this study indicate that the addition of DOTAP to B-ionone liposomes increased the particle size
slightly and rendered the charge of the liposomes positive. In addition, the higher the DOTAP concentration
added, the more fluid the liposomal membrane as indicated by the reduction in membrane crystallinity which
supported the higher calcein release from the liposomes. The introduction of DOTAP into liposomes highly
affects the physical properties of B-ionone liposomes, thereby increasing the cellular uptake and cytotoxicity. Pro-
posing the incorporation of DOTAP into B-ionone liposomes requires further studies on its anticancer efficacy.
From the results of this analysis, although the addition of DOTAP renders the liposomes more fluid, its ability
to enhance the cellular uptake provides potential benefits when used as a delivery system for cancer therapy.

Materials and methods

Materials. In this study, f-ionone was purchased from Sigma-Aldrich Inc. (Saint Louis, USA). The liposome
component was 1,2-dioleoyl-3-trimethylammonium propane (DOTAP), Hydrogenated Soybean Phosphati-
dylcholine (HSPC), and Distearoyl-glycerophosphoethanolamine-N-(Carbonyl-methoxy polyethylene glycol
2000 (DSPE-mPEG,), which were products of Nof Corporation (Tokyo, Japan). Cholesterol was obtained
from Wako Inc., Ltd. (Osaka, Japan), while calcein (Fluorexone’) was a product of Nacalai Tesque Inc. (Kyoto,
Japan). The buffer components include phosphate buffer pH 7.4, KH,PO,, Na,HPO,, NaCl, and KCI were pur-
chased from Merck Inc. (Darmstadt, Germany). Chloroform and methanol were products of Merck Inc. (Darm-
stadt, Germany). Other reagents and materials used were of non-technical grade.

Preparation of B-ionone liposomes. p-ionone liposomes were prepared by the thin film hydration
method. First, f-ionone, DOTAP, HSPC, DSPE-mPEG,, and cholesterol were dissolved in chloroform. As
shown in Table 2, appropriate amounts of each solution were, mixed in a round bottom flask. The chloroform
was then evaporated and completely removed using a rotary evaporator at 55 °C to form a thin film layer on the
flask wall. The thin film formed was hydrated with phosphate-buffered saline (PBS) pH 7.4 and sonicated using a
sonicator at 55 °C for 10 min?’. Extrusion was subsequently carried out with an extruder (Avanti’, Mini Extruder,
Avanti Polar Lipid Inc., Alabama, USA) by passing liposomes through a polycarbonate membrane with various
pore sizes, i.e., 400, 200, and 100 nm, with a heating block at a temperature of 55-60 °C to produce liposomes
approximately 100 nm in size**.

Evaluation of physical characteristics of B-ionone liposomes. The particle size of B-ionone
liposomes were determined by the dynamic light scattering method using a Delsa Nano C Particle Analyzer
at 25 °C. Meanwhile, the zeta potential was measured using the electrophoresis light scattering method using
the Malvern Zetasizer Nano Series Analyzer at 25 °C at the Sepuluh Nopember Institute of Technology (ITS),
Surabaya, Indonesia. The liposomes were diluted with demineralized water, placed in a cuvette, and measured
for particle size and zeta potential®’.

Composition (mole ratio)
Components Lipo-blank | Lipo-DOTAP blank | ION-DOTAP-0 | ION-DOTAP-1 | ION-DOTAP-2 | ION-DOTAP-3
B-ionone - - 30 30 30 30
DOTAP - 8 0 2.5 5 8
HSPC 35 35 35 35 35 35
Cholesterol 25 25 25 25 25 25
DSPE-mPEG,o | 10 10 10 10 10 10
Hydrating buffer | Phosphate buffered saline (PBS) pH 7.4

Table 2. Composition of B-ionone liposomes.
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Evaluation of vesicle morphology of B-ionone liposomes using transmission electron micros-
copy (TEM). Liposome morphology, determined using the JEOL JEM-1400 TEM (Jeol Inc., USA) instru-
ment, was carried out at the Laboratory of Chemistry of Gadjah Mada University (UGM), Yogyakarta, Indo-
nesia. Liposomes were first diluted using demineralized water at a volume ratio of 1:5 of liposome and water
respectively. The sample was subsequently stained with 4% phosphotungstic acid at a ratio of 1:1. Samples were
placed on a copper grid, and images taken at various magnification sizes'.

Fourier-transform infrared spectroscopy (FTIR) Analysis of B-lonone Liposomes. FTIR eval-
uation was carried out to determine molecular interactions within the liposomes. Before the analysis, each
B-ionone liposome was hydrated with PBS pH 7.4 containing 7% sucrose and freeze dried. FTIR analysis was
then conducted using an FTIR Alpha IT Spectrophotometer (Bruker, Ettlingen, Germany). The sample was put
into the sample container and the spectra measured at wave numbers of 4000-600 cm™.

Differential thermal analysis (DTA) of B-ionone liposomes. DTA is used to evaluate changes in
sample properties evident from the endothermic and exothermic peaks on the DTA thermogram when heat is
applied. The tests were carried out using a DTA instrument (Mettler Toledo FP90, Switzerland). Each p-ionone
liposome was hydrated with PBS pH 7.4 containing 7% sucrose and freeze-dried before analysis. The freeze-
dried samples were placed in aluminum crucibles and heated from 30 to 300 °C at the rate of 10 °C/min®.

Evaluation of calcein release. Preparation of f-ionone liposomes containing calcein for release study. The
[B-ionone liposomes were prepared on the basis of the above method. The thin lipid film formed was then hy-
drated with 1 mL of PBS pH 5.0 containing 3.4 mM calcein (Nacalai Tesque Inc., Kyoto, Japan). Extrusion was
subsequently carried out with an extruder (Avanti, Mini Extruder, Avanti Polar Lipid Inc., Alabama, USA) by
passing liposomes through a polycarbonate membrane with various pore sizes of 400, 200, and 100 nm with a
heating block at 55-60°C*2. The free calcein was subsequently separated from the liposomes by placing them into
the Amicon’ Ultra-4 Centrifugal Filter Unit tube with a molecular weight cut-off (MWCO) of 10,000 Da (Merck
Millipore, Darmstadt, Germany). The tube was centrifuged using a Hettich Rotofix 32 Benchtop Centrifuge
(Hettich Lab., Tuttlingen, Germany) at 3500 rpm in order to remove the unentrapped or free calcein.

Calcein release assay from f-ionone liposomes. A calcein release study was conducted by dialysis. The liposomes
were placed in the Spectra/Por’7 dialysis membrane with MWCO (Spectrum Laboratories, USA) of 3500 Da.
50 mL of PBS pH 7.4 was employed as a release medium with a stirring speed of 350 rpm at 37 °C. C. Sampling
was performed at 0.5, 1, 2, 4, 8, 12, 24, and 48 h by replacing some samples with the same volume of fresh PBS pH
7.4. The calcein fluorescence intensity was subsequently measured using the GloMax -Multi Detection System
(Promega Corporation, Madison, USA) microplate reader at A, =475 nm and A, =500-550 nm.

The cellular uptake assay of B-ionone liposomes.  Preparation of B-ionone liposomes containing cou-
marin-6 as the fluorescent labeling agent.  The first procedure involved dissolving each liposome component in
chloroform. Liposomes were prepared according to the formula in the Table 2 by adding 0.3 mg Coumarin-6 to
each mL of liposomes containing 9.7 mg total lipid of HSPC, Cholesterol, and DSPE-mPEG,,,. The amount of
coumarin-6 added was in accordance with the previous study of Miatmoko et al. (2021), which successfully rep-
resented liposome uptake in cancer cells*®. Each component solution was appropriately mixed in a round bottom
flask covered with aluminum foil. The organic solvent was then placed in a rotary evaporator at a temperature of
55 °C until all organic solvents were removed and formed a thin film which was hydrated using 1 mL of PBS pH
7.4, vortexed, and sonicated for 10 mins at 55 °C. Liposomes were subsequently extruded using polycarbonate
membranes of sizes from 400, 200, to 100 nm to produce liposomes with a size of about 100 nm.

The cellular uptake assay. Initially, the HeLa cells, which were obtained from Stem Cell Research and Develop-
ment Center, Universitas Airlangga, were suspended in RPMI 1640 medium containing 10% Fetal Bovine Serum
(FBS) and 1% Penicillin-Streptomycin antibiotic at a concentration of 1 x 10° cells/mL, placed into a 6-well plate,
and incubated at 37 °C with 5% CO, environment for 24 h. Cells can be used for cellular uptake assay if they have
a confluence of 70-80%**. The medium was replaced with p-ionone liposomes at a coumarin-6 concentration of
10 pg/mL and incubated for two hours, with the media being disposed of. The cells were first twice washed with
PBS pH 7.4 and then added to 1 mL of methanol and left for 5-10 mins. After the methanol had been discarded,
the cells were washed twice with PBS pH 7.4, containing 0.5% Tween 80 and approximately 1 mL of PBS pH 7.4
containing 1% FBS was added and left for 15 min. The cells were then washed twice with PBS solution pH 7.4.
The final step was to observe the cells by means of a fluorescence microscope with an FITC filter*.

Measurement of coumarin-6 levels in HeLa cells. In the first step, the cells were prepared with the same pro-
cedure as that for the cellular uptake assay and the samples were incubated for two hours. The medium was
then discarded and the cells washed twice with PBS pH 7.4. In order to measure the amount of intra-cellular
coumarin-6, the cells were lysed with 100 pL of lysis buffer containing 10 mM NaCl, 1 mM Ethylenediaminetet-
raacetic acid (EDTA), and 0.5% Triton X-100 by means of pipetting and added to 900 uL PBS pH 7.4 to enable
collection of the samples. The cell suspension was vortexed and centrifuged at 12,000 rpm for ten minutes. After
centrifugation, the supernatant’s fluorescence intensity was measured using GloMax -Multi Detection System
(Promega Corporation, Madison, USA) microplate reader at \., =475 nm and A, =500-550 nm*.
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In vitro cytotoxicity assay. Preparation of liposomes containing doxorubicin. In addition to P-ionone
liposomes, we prepared B-ionone liposomes co-loaded with Doxorubicin (DOXO) to produce ION-DOXO-
DOTAP liposomes and evaluate their cytotoxicities on T47D and HeLa cells. p-ionone liposomes co-loaded
with DOXO were prepared by the same formula and methods as B-ionone liposomes; however, the 0.65 M
Triethylamine was used as the hydrating solution. The liposomes were then eluted through a column packed
with Sephadex G50 using PBS pH 7.4. DOXO was added at DOX/total lipid ratio of 1:5, respectively, and the
mixture was then incubated in a water bath at 60 °C for 10 min. The liposomes were further separated from the
free DOXO by elution through the Sephadex G50 gel column.

WST assay. The in vitro cytotoxicity test procedure was evaluated for T47D cells and HeLa cells using the
WST-1 assay method. The T47D and HeLa cell were obtained from Stem Cell Research and Development Center,
Universitas Airlangga, and then cultured in Roswell Park Memorial Institute (RPMI)-1640 medium containing
10% Fetal Bovine serum and 1% Penicillin Streptomycin in a humidified atmosphere at 37 °C with 5% CO, air
supply. For the assay, T47D and HeLa cells with a concentration of 5 x 10° cells were added to each well of 96-well
plates and incubated for 24 h before treatment.

To evaluate the cytotoxicity, f-ionone liposomes and B -ionone liposomes co-loaded with DOXO were pre-
pared at various concentrations. These samples were added to each well containing the cells and incubated for
48 h. After the treatment, the cell number was determined using WST-1 assay. The cell viability was determined
as the relative measurement to the untreated cells by evaluating the absorbance of each well at 440 nm using a
microplate reader. The ICy, values of the compounds were calculated using the percentage of living cells and
analyzed using SPSS (probit) software.

Data analysis. The data for analysis consisted of the average + standard deviation measured in replications.
First, a Kolmogorov-Smirnov test was used to analyze the numerical data s for normal distribution. If the data
was normal (P value 2 0.05), the quantitative analysis was analyzed using One Way Analysis of Variance. If the P
value <0.05, the data analysis was followed by a post hoc test incorporating the use of Honestly Significant Dif-
ference (HSD). The analysis was conducted using the IBM SPSS Statistics software version 24.

Data availability
The datasets used and/or analyzed during the current study available from the corresponding author on reason-
able request.
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e Dr. Jagadeesh Bayry

e Professor Timothy Geary
e Dr. Leyla Soleymani

e Dr. Ruth Blasco
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¢ Dr. Feng Gao

e Professor Kenji Kansaku

Dr Carlo Cannistraci

LA

Dr Carlo Cannistraci is a Theoretical Engineer and Editorial Board

Member for Scientific Reports.

1. What is your current research focused on?
| am a Theoretical Engineer; my research interests include subjects at

the interface between physics of complex systems, complex networks and machine
intelligence, with particular interest in brain/bio-inspired computing for Big Data analysis,

and applications in precision biomedicine and neuroscience.

2. What has been your biggest challenge and your greatest achievement in
your career so far?

Mapping complex networks to their latent geometric spaces helps to investigate,
understand and predict the structure and function of complex systems. My biggest
challenge and greatest achievement was to recently propose a class of intelligent
machines for efficient embedding of large real networks to the hyperbolic space, with
future impact on big-network-data analysis in biology, medicine and social science. This
work was proposed in the article: Machine learning meets complex networks via
coalescent embedding in the hyperbolic space, A Muscoloni, JM Thomas, S Ciucci, G

Bianconi, CV Cannistraci. Nature Communications 8 (1), 1, 2017.

3. Why did you decide to become a board member?
| love to support other colleagues to improve their studies and to achieve high standards

in their publications. This is the spirit of the review process: to offer feedback that
improves science and its dissemination with a clear benefit for all of the scientific

community.

4. What do you like most about being a board member for Scientific Reports?



Being an Editor for Scientific Reports for me is something more than being a normal Editor.
The spirit of Scientific Reports is the spirit of 'freedom and equal opportunity’ in science. |
like the fact that Scientific Reports accept articles according to the only requirement that
they should be technically correct. This ensures that the article selection is not biased by
the opinion of a ‘group of experts’ that, in my opinion, can be also risky, because very
innovative ideas that are against the mainstream in science might be rejected. | feel that
being an editor for Scientific Reports allows me to sponsor the freedom to publish new
scientific ideas which are technically correct but might not be recognised by a

conservative establishment of experts.

Dr Joana Maria Ramis
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Dr Joana Maria Ramis is a Miguel Servet Researcher at the Balearic

Islands Health Research Institute (IdISBa), as well as Adjunct Lecturer

at the University of the Balearic Islands, Spain.

1. What is your current research focused on?
My research is focused on the development of new therapies and biomaterials for

restorative and regenerative medicine and its translation to clinical practice. My newest
research line focus on the approach to cell-free regenerative medicine through the use of

extracellular vesicles derived from different cells types.

2. What has been your biggest challenge and your greatest achievement in
your career so far?

My biggest challenge and greatest achievement has been, and keeps being, reconciling

family life and my research career.

3. Why did you decide to become a board member?
| considered the offer to become a board member as a great opportunity to deepen in the

knowledge of the review process and to be an active part of it. Publication of our results is
an important part of our work as researchers, and before becoming a board member for
Scientific Reports, | have only acted as author or as reviewer, thus, to act as editorial board

member was a role | was interested in exploring.



4. What do you like most about being a board member for Scientific Reports?
Being a board member for Scientific Reports allows me to be updated in the ongoing

research in my areas of expertise and to really deepen in the technical aspects of the
manuscripts | handle. On top of that, the most positive aspect of being a board member is
how much | learn from the interaction with the reviewers and the authors and how

manuscripts improve from it.

5. You are leading one of our Guest Edited Collections. What interested you
about becoming a Guest Editor? What is your Collection focused on?

Yes, | am leading the Special Collection entitled “Extracellular vesicles in cell biology and
medicine”. The collection is focused on extracellular vesicles (EV), cell-derived
membranous structures known as intercellular communicators exerting their function by
exchanging their cargo. EV research is a burgeoning field with a high number of
researchers from different disciplines working in this field. This Special Collection intents
to deliver an up-to-date overview on some of the current developments in the field.

To increase my interaction with other researchers of the field is what most interested me

about becoming a Guest Editor for the Collection.

6. Which is your favourite Scientific Reports paper?
It is really difficult to select one single paper! | will list you some:

Cells release subpopulations of exosomes with distinct molecular and biological
properties.

Willms, E.; Johansson, H. J.; Mager, |; Lee, Y.; Blomberg, K. E. M.,; Sadik, M.; Alaarg, A,
Smith, C. I. E.; Lehtid, J.; El Andaloussi, S.; Wood, M. J. A.; Vader, P.

Size-Exclusion Chromatography-based isolation minimally alters Extracellular Vesicles'
characteristics compared to precipitating agents.
Gamez-Valero, A,; Monguio-Tortajada, M.; Carreras-Planella, L.; Franquesa, M. la; Beyer, K;;

Borras, F. E.

Labeling Extracellular Vesicles for Nanoscale Flow Cytometry.

Morales-Kastresana, A.; Telford, B.; Musich, T. A.; McKinnon, K; Clayborne, C.; Braig, Z,;


https://www.nature.com/srep/guestedited#extracellular-vesicles
https://www.nature.com/articles/srep22519
https://www.nature.com/articles/srep33641
https://www.nature.com/articles/s41598-017-01731-2

Rosner, A,; Demberg, T.; Watson, D. C,; Karpova, T. S.; Freeman, G. J.; DeKruyff, R. H.;
Pavlakis, G. N.; Terabe, M.; Robert-Guroff, M.; Berzofsky, J. A.; Jones, J. C.

Bone marrow stromal/stem cell-derived extracellular vesicles regulate osteoblast activity
and differentiation in vitro and promote bone regeneration in vivo.

Qin, Y,; Wang, L.; Gao, Z,; Chen, G.; Zhang, C.

Exosomes derived from human adipose mensenchymal stem cells accelerates cutaneous
wound healing via optimizing the characteristics of fibroblasts.

Hu, L., Wang, J.; Zhou, X,; Xiong, Z,; Zhao, J.; Yu, R;; Huang, F.; Zhang, H.; Chen, L.

Professor Xiaochun Li
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m,, 'q Professor Xiaochun Li is the Raytheon Endowed Chair in

Manufacturing Engineering at the Departments of Mechanical and
Aerospace Engineering & Materials Science and Engineering at
UCLA, USA. He is also a Guest Editor for the Nanotechnology

enabled metallurgy Collection, which is currently welcoming submissions.

1. What has been your biggest challenge and your greatest achievement in
your career so far?

The biggest challenge has been to bridge science and manufacturing for long term
impact. The greatest achievement in my career so far is the discovery of the nano-particle
self-dispersion and stabilisation mechanism in molten metals, which establishes a scientific

foundation for nanotechnology enabled metallurgy.

2. Why did you decide to become a board member?
Being a board member is a good opportunity to provide a valuable service to the

technical community.

3. What do you like most about being a board member for Scientific Reports?
My greatest pleasure is to help make the review process better, while having the

opportunity to Guest Edit a special Collection.


https://www.nature.com/articles/srep21961
https://www.nature.com/articles/srep32993
https://www.nature.com/srep/guestedited#nanotechnology-enabled-metallurgy

4. You are leading one of our Guest Edited Collections. What interested you
about becoming a Guest Editor? What is your Collection focused on?

| really like the opportunity to promote an important emerging field, Nanotechnology

enabled metallurgy.

5. Which is your favourite Scientific Reports paper?
Core-shell nanoparticle arrays double the strength of steel

J.-B. Seol et al.

Professor Luciano Bosso
& s Professor Luciano Bosso is an Assistant Professor of Ecology at the

University of Naples Federico .

1. What is your current research focused on?
| am an ecologist expert in ecological modelling and GIS analysis. My

main research interests include conservation biology, global change
ecology, biogeography and invasion ecology and the application of species distribution
models, niche analysis, risk mapping, conservation gap analysis, landscape ecology, spatial

analysis, species connectivity and corridor network simulation.

2. What have been your biggest challenge and your greatest achievement in
your career so far?

My biggest challenge is to make scientific research more accessible and comprehensible
to a wider non-scientific audience. | am particularly devoted to increasing the ecological
knowledge of non-experts. Several of my studies have informed policy makers about best
management strategies of protected areas in Italy and Europe, and | consider this use of

my research as my greatest achievement.

3. Why is Scientific Reports one of your favourite journals?
Scientific Reports is a multidisciplinary journal that publishes scientifically valid primary

research from all areas of the natural sciences and beyond. | have always admired the

quality and rigour of the scientific studies published in this prestigious journal.

4. Why did you decide to become a board member?


https://www.nature.com/articles/srep42547

Considering the crucial role that editors have in scientific communication, | was looking
for an opportunity where | can apply and especially improve/broaden my editorial skills as
well as find professional and personal satisfaction both as an editor and a scientist. | am

very grateful to Scientific Reports for this exciting opportunity.

5. What do you like most about being a board member for Scientific Reports?
| am particularly satisfied by the opportunity to enrich my background, collaborate in an

international context, and contribute to the journal’s high-quality publication standards.

6. Which is your favourite Scientific Reports paper?
It is really difficult to select a single paper! | was really impressed by these recent

publications:

Integrating experimental and distribution data to predict future species patterns.
Kotta et al. (2019).

Risk of biodiversity collapse under climate change in the Afro-Arabian region.
Soultan et al. (2019).

Climate change-driven range losses among bumblebee species are poised to accelerate.
Sirois-Delisle and Kerr (2019).

Modeling the distributions of tegu lizards in native and potential invasive ranges.
Jarnevich et al. (2018).

Assessment of the effect of climate changes in the Late Pleistocene and Holocene on
niche conservatism of an arvicolid specialist.

Castellanos-Frias et al. (2018).

Can Niche Modeling and Geometric Morphometrics Document Competitive Exclusion in a
Pair of Subterranean Rodents (Genus Ctenomys) with Tiny Parapatric Distributions?
Kubiak et al. (2017).


https://www.nature.com/articles/s41598-018-38416-3
https://www.nature.com/articles/s41598-018-38416-3
https://www.nature.com/articles/s41598-018-32665-y
https://www.nature.com/articles/s41598-018-28468-w
https://www.nature.com/articles/s41598-018-28000-0
https://www.nature.com/articles/s41598-017-16243-2

Dr Ryoung Shin

Dr. Ryoung Shin is a Unit Leader at RIKEN Center for Sustainable Resource Science.

1. What is your current research focused on?
Potassium is one of major nutrients for plant growth, and lack of it in the soil

environments has led to the increased use of fertilizers. However, such increased fertilizer
usage does not necessarily result in a comparable production increase, and excess
fertilizer run-off creates soil pollution. To address these issues, we elucidate the
components of plant potassium sensing and deficiency signaling in plants using various
approaches. In parallel, we are also using a marine red macroalgae Pyropia yezoensis in
order to understand the mechanisms that enable seaweeds to survive in high salt
conditions and to compare these mechanisms with those of the land plants in terms of
Na*/K* homeostasis. In addition, we identify and characterize chemicals which affect

cesium and heavy metals uptake in plants to establish new methods of phytoremediation.

2. What has been your biggest challenge and your greatest achievement in
your career so far?

My biggest challenge was starting the radiocesium phytoremediation research after the
accident of Fukushima nuclear power plants following the big earthquake in Japan. It was
a very challenging project (see here and here); and we are still actively working on this.
One of my greatest achievements was that | have found and proven for the first time
that Reactive Oxygen Species (ROS) is a key signal molecule of potassium-deficient signal

transduction in plant roots.

3. Why did you decide to become a Board Member?
When | got the offer of being a Board Member, | recalled the time when we published two

papers in Scientific Reports. It was an interesting and unique experience. Scientific

Reports publishes articles from a variety of scientific backgrounds, including
interdisciplinary research. Additionally, the editorial criteria for decision are different from
other journals. | wanted to know more about this, and to be involved in Scientific

Reports as a Board Member.

4. What do you like most about being a Board Member for Scientific Reports?
When | review the manuscript as a reviewer or handle the manuscripts as an editor, the

manuscripts are usually from the specialised fields. At Scientific Reports | have really


https://www.nature.com/articles/srep08842
https://www.nature.com/articles/srep43170
https://www.pnas.org/content/101/23/8827

enjoyed reading the interdisciplinary manuscripts. These are not easy because | should
know many different fields to handle these manuscripts, but handling these papers gives
me opportunity to learn about the various aspects and | can then see and appreciate the

different angles.

5. Which is your favourite Scientific Reports paper?
One of my favourite Scientific Reports paper is “The antifungal plant defensin AtPDF2.3

from Arabidopsis thaliana blocks potassium channels” by Virens et al. Previously we found
the link between Jasmonic acid signalling, including PDF genes and potassium/cesium
signalling. This particular paper provides much more detailed insights into the relationship
between PDFs and potassium channels. | really enjoyed reading this article. Recently, |
have also had a pleasure of reading and handling a later published article “Effects of green
seaweed extract on Arabidopsis early development suggest roles for hormone signalling
in plant response to algal fertilisers” by Ghaderiardakani et al. This one was well balanced
between the practical and basic scientific approaches using seaweeds. Ideas are attractive

and the logical flow through was clear.

Dr. Alberto G. Fairén
Alberto G. Fairén is an Astrobiologist at the Centro de Astrobiologia in Madrid, Spain, a

Visiting Scientist at the Department of Astronomy, Cornell University, and Editorial Board

Member for Scientific Reports.

1. What is your current research focused on?
My research is focused on helping to understand the nature of the

early Martian environments using a variety of tools from different
disciplines: geomorphology, sedimentology, paleohydrology,

geochemistry, aqueous mineralogy, and environmental microbiology.

My research interests in Martian science are broad, spanning from
surface evolution and habitability, to robotic exploration and mission design and
operation. My research activities include a combination of theoretical modeling,

laboratory experiments, field work and spacecraft data analysis.


https://www.nature.com/articles/srep32121
https://www.nature.com/articles/s41598-018-38093-2

2. What has been your biggest challenge and your greatest achievement in
your career so far?

The biggest challenge has been keeping focus while moving among institutions, countries
and continents, during my postdoc years. As soon as | got my PhD in Spain, | moved to
NASA Ames in California for my postdoc, and later | worked for the SETI Institute also in
California, and Cornell University in New York. After 8 years in the US, | returned to my
home country and joined Centro de Astrobiologia, where | have recently got tenure. The
journey has been challenging, but it also had its rewards, because the interaction with a
wide variety of colleagues with different expertise and backgrounds allowed me to
significantly grow in my career, and to reach my greatest achievements in publications,

grants and awards.

3. Why did you decide to become a board member?
One of the most important tasks for a scientist is communicating the results of your

investigations to the community. We, as researchers, should help to disseminate the
scientific outcomes of our work. These responsibilities are essential for authors and
reviewers indeed, but also for editors contributing to achieve high standards in

publication quality, ethics, and fairness.

4. What do you like most about being a board member for Scientific Reports?
Being a board member for Scientific Reports is a good opportunity to provide a valuable

service to the Mars community, helping to improve the review process facilitating the
interactions between authors and reviewers, while contributing to Scientific Reports’s
high-quality publication standards. In addition, the only requirement for the publication of
a paper in Scientific Reports is that they must be “technically correct original
contributions”, and they don’t need to have a subjective significance as perceived by the

editors, which may very well be erroneous and most likely biased.

5. Which is your favourite Scientific Reports paper?
It is very difficult to single one paper out, but | was really impressed by “Perchlorates on

Mars enhance the bacteriocidal effects of UV light”, by Wadsworth and Cockell, because of
its significant implications to our current search for life on Mars. In addition, | recently had
the pleasure of handling “The fate of lipid biosignatures in a Mars-analogue sulfur

stream”, by Tan et al., “A record of igneous evolution in Elysium, a major martian volcanic


https://www.nature.com/articles/s41598-017-04910-3
https://www.nature.com/articles/s41598-018-25752-7
https://www.nature.com/articles/srep43177

province”, by Susko et al., and “Seasonal deposition and lifting of dust on Mars as
observed by the Curiosity Rover”, by Vicente-Retortillo et al., three very impressive papers

dealing with different aspects of Mars exploration.

Professor Xuyang Lu
' Professor Xuyang Lu is an Associate Professor at the Institute of

Mountain Hazards and Environment at the Chinese Academy of Sciences.
He is an Editorial Board Member for Scientific Reports and is currently
Guest Editing a Collection on Mountain surface processes and requlation,
which is currently welcoming submissions until the end of September
2019.

1. What is your current research focused on?
My academic research interests focus on the biogeochemical cycle and its microbial

mechanism in mountain ecosystems. My recent work focuses on the effect of litter and
soil organic matter chemistry on soil N transformation and its microbial function
molecular ecological networks by comparing the China (Tibetan Plateau) and U.S. (Rocky

Mountains) alpine ecosystems.

2. What has been your biggest challenge and your greatest achievement in
your career so far?

| think my biggest challenge is the collection of soil and plant samples from alpine
ecosystems, especially in the Tibetan Plateau. The plateau is considered to be the third
“pole” of the world with an average elevation of 4 km above sea level. The natural
environment is extremely harsh which characterized by high altitude, strong solar
radiation, low temperatures and thin air. In this extreme environment, human survival is a
challenge in itself, not to mention taking samples. In present, the greatest achievement in
my career was that | discovered the influence extent and pattern of litter chemical

composition and diversity on soil C, N transformation, which the related researches have


https://www.nature.com/articles/srep43177
https://www.nature.com/articles/s41598-018-35946-8
https://www.nature.com/srep/guestedited#mountain-surface-processes-and-regulation

been published in Scientific Reports, Soil Biology & Biochemistry, Biology and Fertility of

Soils.

3. Why did you decide to become a board member?
The first motivation is to learn how to become a qualified editor the academic journals. |

feel a sense of accomplishment when a paper could reach the high-quality publication
standard for Scientific Reports through the process of peer review and feedback with the

authors.

4. What do you like most about being a board member for Scientific Reports?
| particularly like the criteria for publication in Scientific Reports, assessing an original

article on the basis that they are technically sound and scientifically valid rather than
innovation and importance, which provides the opportunity for more research works to be
published. In addition, the Guest Edited Collection “Mountain surface processes and
regulation”, which | served as Guest Editor, supplies a high-quality publication platform for
interdisciplinary studies of mountain surface processes and their responses to climate
change and human activities. | sincerely appreciate Scientific Reports for this exciting

opportunity.

5. Which is your favourite Scientific Reports paper?
Here | list three of my favourite Scientific Reports papers:

“A transnational perspective of global and regional ecosystem service flows from and to

mountain regions”, by Schirpke et al. (Article number: 6678, 2019).

“Altitudinal, temporal and trophic partitioning of flower-visitors in Alpine communities”,

by Lefebvre et al. (Article number: 4706, 2018).

“Planting increases the abundance and structure complexity of soil core functional genes

relevant to carbon and nitrogen cycling”, by Wang et al. (Article number: 14345, 2015).

Professor Matjaz Perc
Matjaz Perc is a Professor of Physics at the University of Maribor, Slovenia and Editorial

Board Member for Scientific Reports.

1. What is your current research focused on?


https://www.nature.com/srep/guestedited#mountain-surface-processes-and-regulation
https://www.nature.com/articles/s41598-019-43229-z
https://www.nature.com/articles/s41598-018-23210-y
https://www.nature.com/articles/srep14345

Climate inaction, the overexploitation of natural resources, and a
harrowing gap between rich and poor are some of the most pressing
issues of our time. Since these problems can't even be fully understood,
let alone solved, from a perspective of a single scientific discipline, the

future prospects of our societies will be determined by interdisciplinary

and cross disciplinary research that cuts across different domains of
science. We are working hard to make physics, particularly methods of statistical physics,
together with network and data science, a key piece of this puzzle. Social physics enables
us to theoretically describe and understand collective social phenomena that are due to
the interactions among individuals, groups, and governments. From the responsible use of
antibiotics and vaccination, to the mitigation of social crisis and inequalities, we aim to
develop better social systems and more efficient policies for a sustainable and better

future by synergizing physics with the social sciences.

2. What has been your biggest challenge and your greatest achievement in
your career so far?

One of my career goals has always been to stay at my home university, and ultimately to
get a permanent position there. This has turned out to be the biggest challenge, as well as
the greatest achievement of my career. Slovenia is a small country. Research funding is
scarce, and vacant tenure track positions are basically nonexistent. A consistently
impressive research output is needed, along with some luck and sponsorship from senior
colleagues, to finally make it. For me it worked out great, but for many talented

researchers in Slovenia this reality means being forced to go work abroad.

3. Why did you decide to become a board member?
Being a Scientific Reports board member is for me a way to give back to the research

community, and to promote and support the research field in which | am active. Scientific
Reports always stood for high quality, but also for freedom and opportunity, which
together with the open access policy make it a perfect outlet for the most innovative
research. Such research is often difficult to publish in journals that judge impact and

novelty because it often challenges the mainstream in science.

4. What do you like most about being a board member for Scientific Reports?



The role puts you right in the center of research that is close to your heart. It feels a little
bit like having reserved the finest seats in the theater of science, getting to learn about
fascinating new discoveries before they are officially published. | also very much enjoy
good cover letters, where authors usually explain the gist of their research in simpler
terms, discussing its broader implications, and pondering about potential impact and

directions for the future.

5. Which is your favourite Scientific Reports paper?
My favorite Scientific Reports paper remains to be the first paper | have handled after

joining the editorial board, titled "Flavor network and the principles of food pairing"
published in 2011. The paper generated a lot of attention at the time, both in the scientific
community and in the media, and it stands precisely for the type of avant-garde research |
was hoping Scientific Reports would encourage. In this particular case opening new
avenues towards a systematic understanding of culinary practice across the world. From
my own publications in Scientific Reports my favorite is "Self-organization of progress
across the century of physics" published in 2013, for its collaboration with the American
Physical Society and the resulting n-gram viewer for physics that is akin to Google's

version for books.

Professor Yu Xin Zhang
Professor Yu Xin Zhang is a Professor at the College of Materials Science

and Engineering, Chongqging University, China. He is also a Scientific
Reports Editorial Board Member and a Guest Editor for the Nanomaterials

for energy and environmental applications Collection.

1. What is your current research focused on?
My current research is mainly focused on the self-assembly of

nanostructures with various morphologies, involving MnO; and diatomite-based

nanocomposites, and their applications in energy storage and environmental fields.

2. What has been your biggest challenge and your greatest achievement in
your career so far?


https://www.nature.com/articles/srep00196
https://www.nature.com/articles/srep01720
https://www.nature.com/srep/guestedited#nanomaterials-energy-environment

In my career, the biggest challenge was teaching Chinese students Technical Writing using
English, which is my second language, while striving in materials science and engineering
in Chongqing University. Indeed, it is highly important that teachers keep an eye on the
learning process and abilities of students. Fortunately, my advisor, Prof. Hua Chun Zeng
gave me a strict supervision in National University of Singapore, molding me to be a well-
trained researcher and independent lecturer. In addition to being the biggest challenge in
my career, teaching this course is also my greatest achievement. More than 5000 students
who have had a direct or indirect contact with this course through me, have been able to
improve their writing ability and some of them have even published their first article,
which is a great motivation and confidence booster in scientific research, and nudged

them to embark on the path of scientific research. | take pride in this.

3. Why did you decide to become a board member?
Becoming a board member is not only an endorsement of oneself, but also a means of

staying abreast of the latest developments in scientific research, and actively
communicating with international counterparts. Being a board member avails me these

opportunities.

4. What do you like most about being a board member for Scientific Reports?
Scientific Reports is an outstanding journal, which publishes high quality articles with

enormous future development prospects. | enjoy being able to make profound
suggestions for the development of the journal, accepting excellent articles, and being
able to learn substantially, even while doing something I love, and this is possible for me
as a board member for Scientific reports. | like the rate at which the journal is developing

in all aspects, it gets better and better.

Professor Z. Altounian

x ., AL w H a .

Professor Z. Altounian is a Professor in the Physics Department at
McGill University, Montreal, Canada and Editorial Board Member for

Scientific Reports.



1. What is your current research focused on?
My current research is mainly focused on studies of magnetic properties of materials.

2. What has been your biggest challenge and your greatest achievement in
your career so far?

Challenges always occur if one enters a new field of study. My first challenge started in the
winter of 1979 when | got interested in metallic glasses. This was also my greatest
achievement as our group at McGill University became a world famous centre in this field.
| still contribute to this field, but mainly through editorial/reviewing responsibilities for
journals and conferences. My second, and more recent challenge occurred when | got
involved in the studies of magnetic properties of hard magnetic materials. It is worth to
mention that there was a very close relationship between my two challenges as we used
the technique of rapid solidification, which is commonly used to prepare metallic glasses,
to manufacture rare-earth based magnets. This also brought us to worldwide recognition

in this particular field.

3. Why did you decide to become a board member?
One of the aspects that drew me to become an EBM was the problems that | had

encountered while reviewing manuscripts. Mostly the poor quality of some of the
reviewers which in many cases did not agree on the evaluation of the same submission. In
those cases, | was asked to make the final decision. As an EBM, | hoped to improve the

reviewing protocol.

4. What do you like most about being a board member for Scientific Reports?
Prior to becoming an EBM, | was a very active reviewer for a number of publications in the

above-mentioned fields. When Scientific Reports invited me to join their editorial team, |

accepted the offer as | had always enjoyed reviewing journal submissions.

5. Which is your favourite Scientific Reports paper?
My favorite paper is SR 7, 646 (2017), "The magnetic and crystal structure of MnxGa (1.15

< x < 1.8) Alloys". This was our first publication in Scientific Reports as well as the first
introduction to this fascinating material. Even-though we have been studying magnetic
materials for more than two decades, this publication finally put us on the world map in
this field.


https://www.nature.com/articles/s41598-017-00579-w

Dr Lena Ciric

Lena Ciric is Associate Professor in Environmental Engineering at
the Department of Civil, Environmental and Geomatic Engineering

of University College London, UK. She is also a Scientific

Reports Editorial Board Member and a Guest Editor for the

Microbes in the built environment Collection.

1. What is your current research focused on?
| am an environmental microbiologist. The environment | study is the built environment.

My group works on two themes. The first is how microbes behave in the built
environment. We have been studying the microbial communities and the horizontal gene
transfer of antibiotic resistance genes in slow sand filtration, a commonly used drinking
water treatment process. The other theme we study is how we can use engineering
solutions to reduce the numbers of harmful microbes in our environment. We have been
manufacturing water and air filters with antimicrobial nanoparticles embedded in them

which are capable of killing bacterial and viral pathogens.

2. What has been your biggest challenge and your greatest achievement in
your career so far?

| would say being an academic is both the biggest challenge and the biggest achievement
of my career. The job can be extremely challenging as there are huge demands on your
time. There is frequent failure — rejected grant applications, experiments that don't work,
papers that are difficult to publish. But these challenges are also what motivates me. The
job of an academic is so varied. We have the freedom to pursue our research ideas, we get
to write, we get to read, collaborate, travel, interact with young people through teaching

and speak to the public about our work. All of these experiences are extremely rewarding.

3. Why did you decide to become a board member?
| am naturally nosey, so | was curious to see what research is going on out there. As an

editorial member you have the opportunity to reach out to experts in the field to help you

scrutinise manuscripts and help the authors improve their work.


https://www.nature.com/srep/guestedited#microbes-in-built-environment
https://www.youtube.com/watch?v=A3Mqu74CG3w&t=2s

4. What do you like most about being a board member for Scientific Reports?
Scientific Reports has a novel approach. Instead of looking for the next big thing, it is

happy to publish any scientific work that is technically sound. This is extremely useful to
the scientific community. It means that we have a less biased view of the research going

on around the globe.

5. Which is your favourite Scientific Reports paper?
Patterns in the skin microbiota differ in children and teenagers between rural and urban

environments

| am fascinated by how the microbes that live on and in our bodies shape us physically
and, some studies say, psychologically. | think it's wonderful to know that our body as an

ecosystem rather than just one organism.

Professor Kah-Wee Ang

Prof. Kah-Wee Ang is Associate Professor in the Department of Electrical

and Computer Engineering at the National University of Singapore.

1. What is your current research focused on?
| am an experimentalist and my current research focuses on the

development of both electronic and photonic devices based on two-dimensional (2D)
materials, which include field-effect transistor and integrated circuit, non-volatile memory,
artificial intelligence synapse for neuro-inspired computing, as well as electro-optic

modulator and photodetector for mid-infrared sensing applications.

2. What has been your biggest challenge and your greatest achievement in
your career so far?

| started off my research career exploring the use of beneficial strain effect to modify the
carrier transport properties in the conduction channel for enhancing the mobility and
drive current performance of nanoscale field-effect transistors (FETs). Specifically, |
pioneered a novel concept in employing lattice-mismatched stressor made of silicon-

carbon (Si:C) alloy in the source and drain regions of metal-oxide-semiconductor FETs,


https://www.nature.com/articles/srep45651

which was widely evaluated by major semiconductor foundries worldwide. The technology
was eventually adopted in high volume manufacturing, which gave me a sense of

satisfaction and achievement.

Since five years ago, | started investigating two-dimensional materials for electronic and
photonic device applications. As a new comer to this emerging field, many technical
challenges were encountered which spanned across material synthesis, device fabrication
to large-scale circuit and system integration. Through conscientious efforts, several
advancements have been made in addressing module and process integration issues on
flexible substrates, which allow energy-efficient logic gates, memories and sensors to be
realized. Going forward, we aim to demonstrate a transformative 3D monolithic system via
van der Waals integration of new logic and memory devices built on atomic-scale 2D
materials, which can deliver a remarkable improvement in computational energy efficiency

over traditional system architecture.

3. Why did you decide to become a board member?
Today the research landscape is dynamically changing where new exciting fields are

emerging rapidly. Being an editorial board member allows me to not just keep up with the
latest progress made in my field, but also gives me the opportunity to keep abreast of the
new development that takes place across multidisciplinary fields. Getting to know the
experts often helps me in assigning appropriate reviewers to assess the submitted

manuscripts, and make constructive recommendations to improve the quality.

4. What do you like most about being a board member for Scientific Reports?
Scientific Reports' approach in publishing technically sound work and let the wider

scientific community determine the impact of the work is well received by like-minded
researchers including myself. This allows board member to avoid making subjective
decisions on rejecting manuscripts which are perceived with little immediate interests but

may grow in importance over time.

Dr Pedro Oliveira



Dr Pedro Oliveira is a Senior Scientist at Mount Sinai School of Medicine,
USA.

1. What is your current research focused on?
My current interests are on identifying emerging challenges in the fast-

evolving research field of epigenomics, and on better understanding the epigenetic
regulation mechanisms affecting gene expression and cellular processes in Bacteria. On a
broader perspective, | seek to elucidate key biological insights that can translate into more

accurate disease diagnosis and more effective treatment for certain bacterial pathogens.

2. What has been your biggest challenge and your greatest achievement in
your career so far?

My biggest challenge has been in embracing some of the downsides of a career in
academia, such as frequent failure and rejection, and being able to transform such
missteps and roadblocks into an opportunity for something new. My greatest
achievement as a researcher has been in help propelling the field of bacterial
epigenomics. Such field has been attracting increased attention for its exciting potential to
transform our knowledge on gene regulation, virulence, and adaptation. As an example,
we recently performed the first large-scale comprehensive epigenomic analysis in
Clostridioides difficile, known to be one of the leading causes of nosocomial antibiotic-
associated disease in the developed world. We found evidence for epigenetic regulation
associated with sporulation (a key step in C. difficile disease transmission), cell length,
biofilm formation, and host colonization. For more information, please check: Oliveira et
al. Epigenomic characterization of Clostridioides difficile finds a conserved DNA

methyltransferase that mediates sporulation and pathogenesis. Nature Microbiology.

3. Why did you decide to become a board member?
Essentially, it was a great opportunity to become an active part of the decision-making

process, while simultaneously helping the authors to achieve a higher quality standard in

their publications. | am very thankful to Scientific Reports for this opportunity.

4. What do you like most about being a board member for Scientific Reports?
| particularly enjoy contributing to a journal that seeks high quality standards in its

publications, focusing primarily on research robustness and validity, and less on subjective


https://www.nature.com/articles/s41564-019-0613-4

editorial decisions. In this sense, Scientific Reports makes a distinctive contribution when
compared with other journals. Furthermore, being a Board Member has given me the
opportunity to learn and keep myself up to date on the latest research in my areas of
expertise, while simultaneously delving into the multiple aspects of the manuscripts |
handle.

5. Which is your favourite Scientific Reports paper?
It's difficult to highlight one single paper. | particularly enjoyed reading a recent

publication describing a portable epigenetic switch for bistable gene expression in

bacteria based on the opvAB operon of Salmonella enterica.

Dr Ciria C. Hernandez

Dr. Ciria C. Hernandez is an Assistant Research Scientist at the Life
Sciences Institute, University of Michigan, USA. She is an Editorial Board
Member for Scientific Reports and currently Guest Editing a Collection

on Channelopathies, which is welcoming submissions on a rolling basis.

1. What is your current research focused on?
The focus of my research has always been to understand the fine regulation of ion

channels in physiological and pathological states. Thus, | have been fully immersed in the
study of the molecular determinants of the interaction of small peptides, G-protein
coupled receptors (GPCRs) and both voltage and ligand gated ion channels, whether they
are defective or not, by carrying mutations in their structure that prevents them from
normal function. Most recently, | have been working on the elucidation of the structural
determinants of the interaction of GPCRs that mediate a variety of physiological processes
critical for energy homeostasis, and potassium channels known to be involved in a novel G
protein independent signaling pathway in a brain region that controls hunger. We are
tackling the idea of bias agonism as a therapeutic approach to overcome defective GPCR-

channel coupling in conditions where the rheostats of energy homeostasis are defective.

2. What has been your biggest challenge and your greatest achievement in
your career so far?


https://www.nature.com/articles/s41598-019-47650-2
https://www.nature.com/srep/guestedited#channelopathies

My biggest challenge and my greatest achievement merge at the same point. Be
competitive and remain relevant in the face of the unstoppable and continuing flow of
new technologies. While this is true for any electrophysiologist, as a woman, coming from
a developing country, there is a bigger challenge considering the general perception that
you have about making a career in science, and still being able to respond to the
demands of academia. Scientifically perhaps the biggest challenge is to understand how
to fit every discovery | make, however small and trivial it may seem, in the greater puzzle
we are helping to complete. We merge these pieces when we write the discoveries we
made in the scientific articles, when we guide the youngest, and when we collaborate with
peers from different fields. This is at the essence of science and my career has
fundamentally been learning how to “put the pieces together” ever since | started my
career. Although | have managed to break many barriers and be in a privileged position, |
have not stopped learning and growing scientifically, and honestly, | will never stop doing

it. This is my greatest achievement as a scientist.

3. Why did you decide to become a board member?
Being part of the editorial board of Scientific Reports implies transforming and transferring

knowledge beyond critical thinking. We have to be not only the best scientists, but the
best communicators. Being a board member of Scientific Reports made me realize how to
communicate the passion that we scientists have for discovering the smallest molecular
interactions and chats between receptors, channels, proteins, and bring them to public
light. My passive voice became a strong megaphone through the publications of all the
authors who contribute to making the best science in the world. By realizing that through
my contribution, | am shaping the science that is read and at the same time inspiring me

to be the best scientific communicator.

4. What do you like most about being a board member for Scientific Reports?
Each manuscript submitted is a challenge of new knowledge and unexpected creativity.

The diversity of topics within our area of expertise is tremendous. It shows the high quality
of science that is translated from the bench and witnessing that is unmatched and novel in
many ways. At the same time, we are the role models for the challenges imposed in the
current era, where the disparity of world economies challenges science in the quest for

new discoveries.



5. Which is your favourite Scientific Reports paper?
Without reservations | invite you to read part of my work published in 2017 describing

the defects on GABAA receptor function caused by deleterious mutations in cases with
catastrophic epileptic encephalopathies, and many other fascinating studies on the special

Collection dedicated to Channelopathies.

Professor Claudia RC Moreno

Prof. Claudia RC Moreno is Head of Department at the School of Public
Health, University of Sao Paulo, Brazil and is currently an Editorial Board

Member for Scientific Reports.

1. What is your current research focused on?
The process of urbanization, as well as the use of electricity and its technology, has

changed the way of life of society. The possibility of extending the waking period through
the use of electric light changed working, sleeping, eating and leisure hours. | have been
studying communities with and without access to electricity with the focus on lifestyle,

working hours, sleep and eating behavior.

2. What has been your biggest challenge and your greatest achievement in
your career so far?

The biggest challenge was to run a study in the Amazon forest, collecting data from

rubber tappers and having to freeze saliva samples to send to Sao Paulo, many kilometers
away. It is hard to say my greatest achievement, but there are two things that | would like
to highlight, first, the success of my former PhD students, and second, my participation on

a monograph at the IARC-WHO regarding night shift work and cancer.

3. Why did you decide to become a board member?
Scientific Reports is a quite interesting journal due to its policy to evaluate papers

technically sound. Moreover, | think it is important to have board members from Latin

America.

4. What do you like most about being a board member for Scientific
Reports?


https://www.nature.com/articles/s41598-017-16010-3
https://www.nature.com/srep/guestedited#channelopathies

It is a very dynamic task, and help me to keep myself updated.

5. Which is your favourite Scientific Reports paper?
My favorite paper is from an international group of researchers with focus on sleep in a

rural cohort study. Timing and quality of sleep in a rural Brazilian family-based cohort, the

Baependi Heart Study

Professor Jimin Zhao

Professor Jimin Zhao currently works in the Institute of Physics at the
Chinese Academy of Sciences (CAS), Beijing, and is an Editorial Board

Member for Scientific Reports.

1. What is your current research focused on?
| currently work on ultrafast spectroscopy and ultrafast dynamics of correlated quantum

materials.

2. What has been your biggest challenge and your greatest achievement in
your career so far?

The biggest challenge in my career so far is to convince my colleagues outside of my
specific area that what | have done is reliable. This is especially challenging when our
manuscripts are being reviewed, whereby very simple questions and unreasonable doubts
come in by renowned yet non-experts in the field. | have investigated the ultrafast
dynamics in novel iron-based superconductors and Weyl semimetals, | have also achieved
SSPM and all-optical switching in 2D materials. | am currently a full professor at IOP-CAS

and | am also an OSA senior member.

3. Why did you decide to become a board member?
Being a board member will open a new venue that | can do service to the community.

Optical spectroscopy of solids is not a big area, and | feel my colleagues may need me to
objectively judge on works using sophisticated optical means to investigate condensed

matter physics.


https://www.nature.com/articles/srep39283

4. What do you like most about being a board member for Scientific Reports?
Handling works in slightly different areas is interesting. My own experience can make a

decisive contribution, whereas | can also enlarge my horizon through the handling

process.

5. Which is your favourite Scientific Reports paper?
There are many. | remember one very good theoretical paper called Anomalous isotope

effect in iron-based superconductors. | should say another one is one of our works. Out of
the 6 papers | have published in Scientific Reports, our work Coherent Generation of
Photo-Thermo-Acoustic Wave from Graphene Sheets, Scientific Reports 5, 10582 (2015) is
my most favorite one. This work is highlighted in Chinese magazine Physics. It is a
phenomenon parallel to photoluminescence. After we publish, | got to know that
Alexander Graham Bell also worked on this topic and had filed a patent, and he thought it
was one of his greatest achievements. Dr. Bell was a great scientist, and knowing this is
wonderful. Nonetheless, before us, there are no serious and solid experimental proofs that
cleanly removed other very possible mechanisms. We have also achieved remote coherent

control of acoustic sound.

Professor Amy Peterson

Professor Amy Peterson is Associate Professor of Plastics Engineering at

the University of Massachusetts Lowell, USA and is an Editorial Board

W\ Member for Scientific Reports.

1. What is your current research focused on?
My current research is focused on multilayered polymer structures — these range from

nanometer-scale polyelectrolyte multilayers for cell culture coatings, to packaging
materials, to additively manufactured structures. As engineers, we use experimental and
computational approaches to probe what happens at interfaces and surfaces in these
systems, and use this knowledge to guide creation/selection of improved materials and

processes.


https://www.nature.com/articles/s41598-019-42041-z
https://www.nature.com/articles/srep10582

2. What has been your biggest challenge and your greatest achievement in
your career so far?

This past week has been the most intensely challenging of my career. It ended with
shutting down our laboratory on Saturday, but the lead up to that final act included
figuring out what critical experiments were needed for each group member, attempting to
get them approved as access to labs became increasingly restricted by my university,
trying to keep my group up to date on the status of their possible experimental work, and
doing all of this in a dynamic situation via phone, email, and videoconference. | feel
fortunate because we have substantial modelling efforts as well as experimental ones, so
we'll be able to continue to make progress on our research. However, my group meets
weekly in person for group as well as one-on-one meetings, and | am concerned about

how we will all fare being isolated in our homes.

My proudest moments are when | see my students succeed, whether it's at graduate, a

defense, an award, a paper, or a presentation.

3. Why did you decide to become a board member?
Being a board member gives me an opportunity to give back to my broader research

community and learn at the same time.

4. What do you like most about being a board member for Scientific Reports?
The same reasons | became a board member.

5. Which is your favourite Scientific Reports paper?
Clogging transition of many-particle systems flowing through bottlenecks — I like how it

makes connections between systems of large numbers of people, flocks of sheep, and

colloidal suspensions.

Dr Jagadeesh Bayry

Dr. Jagadeesh Bayry is Director of Research at the Institut National de la Santé et de la
Recherche Médicale, Centre de Recherche des Cordeliers, Paris, France and is an Editorial

Board Member for Scientific Reports.


https://www.nature.com/articles/srep07324

1. What is your current research focused on?
Our current research is focused on the mechanisms by which regulatory

T cells and circulating immunoglobulins maintain immune homeostasis

and deciphering the host-pathogen interaction.

2. What has been your biggest challenge and your greatest
achievement in your career so far?
Though we identify mechanisms of various biological processes in the experimental

systems, translation of these results to humans is always challenging. For that matter, |

am proud of many achievements of my team and myself that include:

e Demonstration that regulatory T cells in contrast to central dogma on them as
universal immunosuppressor cells, induce activation of human basophils (Science
Immunology 2018. doi: 10.1126/sciimmunol.aan0829)

e Demonstration that surface hydrophobin protein layer prevents immune recognition
of airborne fungal spores (Nature 2009. doi: 10.1038/nature08264)

e Demonstration of molecular mechanisms by which therapeutic normal
immunoglobulin G expands regulatory T cells (Blood 2013. doi: 10.1182/blood-2012-
11-468264) and induces induction of IL-4 in human basophils (J Allergy Clin
Immunology 2019. doi: 10.1016/j.jaci.2018.10.064)

e |dentification and validation of small molecule antagonists to CCR4 that function as
molecular adjuvants in vaccination by transiently inhibiting the migration of
regulatory T cells (Proc Natl Acad Sci USA 2008. doi: 10.1073/pnas.0803453105)

e Activation signal-dependent regulation of human dendritic cell functions by B

lymphocytes (Nature Communications 2014. doi: 10.1038/ncomms5092)

3. Why did you decide to become a board member?
For me, it is a service to scientific community. Though it demands my time, | feel that it is

a highly privileged position. In addition, it gives visibility to myself, team and institute.

4. What do you like most about being a board member for Scientific Reports?
'‘Open Access’ journals have been misinterpreted by some people as ‘journals that can

publish anything'. As an editorial board member, | ensure that low-quality studies are not

published in Scientific Reports. One should not forget that currently there is huge demand



for external reviewers. Therefore, being a board member of journal, | can allow only
original and technically sound articles for peer review. It will reduce burden on the

reviewers.

5. Which is your favourite Scientific Reports paper?
It is difficult to pick a single paper. | have many favourite Scientific Reports papers.

Professor Timothy Geary

Prof. Timothy Geary is a Professor in the Institute of Parasitology in the
Faculty of Agricultural and Environmental Sciences at McGill and is an

Editorial Board Member for Scientific Reports.

1. What is your current research focused on?
| do research in two areas: the pharmacology of antiparasitic drugs (including drug target

identification, mechanisms of action and resistance, and development), and understanding
the molecular language of the host-parasite interface, with an emphasis on nematodes.
The primary focus of this work is the identification and characterization of parasite-
derived proteins, metabolites and miRNAs that have immunomodulatory activity in the

mammalian host, enabling the establishment of chronic infections.

2. What has been your biggest challenge and your greatest achievement in
your career so far?

It's always hard to rank an event as #1 in these areas. Certainly, a major challenge was
transitioning from a 20-year career in the pharmaceutical industry to a 15-year career in
academia at McGill and now also QUB. The switch was made possible by the Canada
Research Chairs programme, which enabled me to get started at McGill, and by support
from the Bill and Melinda Gates Foundation, which enabled me to use some of the
technology | had developed in the industry to conduct an innovative drug discovery
program with partners in Africa. The greatest achievement may have been research that
provided a plausible explanation for how the anthelmintic ivermectin removes larval
stages of filariid nematodes (microfilariae) from hosts, a key action that makes the drug of

value in filariasis control programmes. In another sense, my greatest achievement has



been to work with enormously talented colleagues around the world in fascinating areas

of research.

3. Why did you decide to become a board member?
It is an honour to be asked to contribute to the success of one of the Nature family of

journals, and | was flattered to be invited. | am on the editorial boards of a number of
journals in parasitology, and am glad to serve in that capacity, but Scientific Reports
addresses broader topics; | wanted to make sure that parasite-related manuscripts

submitted here would be fairly and rigorously evaluated.

4. What do you like most about being a board member for Scientific Reports?
| enjoy the breadth of manuscripts sent to me to consider as board member. Also —and

importantly — the staff assistance is exceptional and makes the tasks associated with

securing reviews much easier. It is a pleasure to work with them.

5. Which is your favourite Scientific Reports paper?
This | cannot answer....there have been too many to rank. | am confident that they have all

been valuable additions to the literature.

Dr Leyla Soleymani

Dr. Leyla Soleymani is a Professor and Canada Research Chair at
McMaster University and an Editorial Board Member for Scientific

Reports.

1. What is your current research focused on?
My current research is focused on creating new hierarchical materials and applying these

to biosensors and antimicrobial surfaces.

2. What has been your biggest challenge and your greatest achievement in
your career so far?

| guess my greatest achievements and greatest challenges are related. | have found it

challenging to balance the needs of an industry relevant product with the required novelty



for successful scientific publication. Some of my proudest achievements have been on
technology development activities that are in the process of being translated to

knowledge users.

3. Why did you decide to become a board member?
| highly respect the peer-review process and | find it critically important for advancing

science. Being an editorial board member at Scientific Reports allows me to take part in
overseeing the peer review process and work in ensuring that a fair and transparent
process is followed, to get the first scoop on new and exciting papers, and to contribute
to the publication of high quality papers, not just as an author or a peer reviewer but also

as an editorial board member.

4. What do you like most about being a board member for Scientific Reports?
| get to read new papers in more diverse areas that | would normally read, which gives me

inspiration and insight.

5. Which is your favourite Scientific Reports paper?
It is tough to choose an all time favourite, but recently | came across this paper "Logistic

growth of a surface contamination network and its role in disease spread" and found it

eye-opening in the context of the COVID-19 pandemic.

Dr Ruth_ Blasco

Dr Ruth Blasco is Taphonomy researcher at Centro Nacional de
Investigacion sobre la Evolucion Humana (CENIEH), Burgos, Spain and is

an Editorial Board Member for Scientific Reports.

1. What is your current research focused on?
My current research explores human subsistence strategies during the Pleistocene using a

taphonomic approach. | am trying to determine several aspects of human behaviour from
the faunal record and contribute to evolutionary anthropology by developing several

research sub-areas, such as butchery patterns and hominid—carnivore interactions.


https://www.nature.com/articles/s41598-017-13840-z

2. What has been your biggest challenge and your greatest achievement in
your career so far?

Documenting an intentional delayed consumption of some animal resources (specifically
bone marrow from fallow deer metapodials) with implications that affect the subsistence
systems of more than 300 thousand years ago.

Food storage is considered a “risk-reducing mechanism” designed to offset downturns in
resource availability. The deliberate accumulation of some bones for later marrow
consumption implies an anticipation of and concern for future needs. This fact marks a
threshold for new modes of Palaeolithic adaptation because the foresight capacity
surpasses the "here and now" as a means of subsistence. This study was published last
year in Science Advances [Blasco, R., Rosell, J,, Arilla, M. ,Margalida, A.Villalba, D., Gopher,
A., Barkai, R., Bone marrow storage and delayed consumption at Middle Pleistocene
Qesem Cave, Israel (420 to 200 ka). Sci. Adv. 5, eaav9822 (2019)].

3. Why did you decide to become a board member?
| think that the peer-review process is a fundamental tool for generating quality scientific

production. Participating in this process not only as an author or a reviewer but also as an
editorial board member allows me to ensure that these processes are objective and
transparent and that rigorous, novel and exciting studies are released. | consider it to be a

highly privileged position as well as a way of serving the scientific community.

4. What do you like most about being a board member for Scientific Reports?
Beyond reading papers from very diverse areas that continuously broaden my knowledge

and inspire my future work, being a board member for Scientific Reports has allowed me
to lead and handle a special collection on "Quaternary Taphonomy" that involves trans- to
pluri-disciplinary approaches, such as archaeology, palaeontology, geology, biology and
ecology, with a wide array of methodologies. The number of researchers working on
taphonomy is steadily increasing, and their contributing to high-ranked scientific journals
is becoming a regular trend. This collection is gathering some of the most relevant current

studies within this field in the attempt to become a reference source for further studies.

5. Which is your favourite Scientific Reports paper?
It is difficult to choose a specific paper, but | will highlight “Deep learning and taphonomy:

high accuracy in the classification of cut marks made on fleshed and defleshed bones


https://advances.sciencemag.org/content/5/10/eaav9822
https://www.nature.com/articles/s41598-019-55439-6

using convolutional neural networks”, which is a clear example of how the recent
application of machine learning algorithms to the taphonomic discipline is achieving
higher accuracy in the identification of bone surface modifications and the agents and/or

processes that produce them.

Dr. Feng Gao

Dr. Feng Gao is a Professor in the Department of Physics, School of Science,

at Tianjin University, Tianjin, China and an Editorial Board Member for

Scientific Reports.

1. What is your current research focused on?
| am engaged in bioinformatics research, currently focusing on microbial replication

origins.

2. What has been your biggest challenge and your greatest achievement in
your career so far?
In the last semester, how to balance teaching, research, editorial activities, and family life

has been my biggest challenge, especially during the COVID-19 pandemic. The greatest
achievement in my career is the systematic prediction of microbial replication origins
using bioinformatics methods, some of which have been confirmed experimentally. The
related web server Ori-Finder and online database DoriC have been gradually recognized

by researchers in this field.

3. Why did you decide to become a board member?
A Nature Research journal launched in 2011, Scientific Reports is really a rising star with an

experienced Chief Editor and renowned Editorial Board Members, and an editorial ethos
unlike those of other Nature Research journals. This attracted me to become a board

member in 2013.

4. What do you like most about being a board member for Scientific Reports?
| really enjoy the process of handling manuscripts from all over the world, which report

the latest findings from the scientific community. | pick qualified manuscripts using rapid,


https://www.nature.com/articles/s41598-019-55439-6

high-quality peer review, and present them to the readers in a timely manner. It's an
excellent experience to see that the handled manuscripts were well-received by a wide

audience or highly cited, which gives me a great sense of achievement.

5. What is your favourite Scientific Reports paper?
My favourite Scientific Reports paper is: 'RASTtk: A modular and extensible implementation

of the RAST algorithm for building custom annotation pipelines and annotating batches of
genomes’, which has already been cited 570 times according to Web of Science. In fact, |
often use the RAST server, which is a very popular genome annotation tool, to annotate
our newly sequenced genomes. | was very glad to handle this manuscript and accept it for

publication in Scientific Reports as quickly as possible.

Professor Kenji Kansaku

Professor Kenji Kansaku is a Professor and Chair at the Department of
Physiology, Dokkyo Medical University School of Medicine, Japan. He is

also an Editorial Board Member for Scientific Reports and Guest Editor for

the ‘Neuroprosthetics in systems neuroscience and medicine’ Collection.

1. What is your current research focused on?
| am a Systems Neuroscientist. | began my career as a neurosurgeon and, therefore, my

research interests include both understanding brain functions and applying neuroscientific
knowledge to medical practice. | am more specifically focused on practical

neuroprosthetics, as well as neural mechanisms of body image and sense of self.

2. What has been your biggest challenge and your greatest achievement in
your career so far?

Over the past 15 years, | have mainly focused on the brain-machine interface, which is a
neuroprosthetic for patients with neurological disorders. Five years ago, | co-edited a
book entitled “Clinical Systems Neuroscience” (Springer), which gathered chapters
authored by researchers from various fields, including systems neuroscience,

rehabilitation, neurology, psychology, and engineering.


https://www.nature.com/articles/srep08365
https://www.nature.com/srep/guestedited#neuroprosthetics

3. Why did you decide to become a board member?
| felt that it would be an opportunity to contribute to various research fields worldwide.

4. What do you like most about being a board member for Scientific Reports?
Scientific Reports is unique in that it accepts articles with the only requirements being that

they should be technically sound original contributions, and there is no focus on
perceived importance and significance. Although the strategy may make it difficult for the
journal to set research trends, it provides fair opportunities for papers that would

otherwise potentially remain hidden for various reasons.

5. You are leading one of our Guest Edited Collections. What interested you
about becoming a Guest Editor? What is your Collection focused on?

| am editing the Guest Edited Collection: Neuroprosthetics in Systems Neuroscience and
Medicine. This Collection provides a platform for interdisciplinary research in
neuroprosthetics, and gathers studies investigating medical applications of systems
neuroscience, informatics, and engineering in the development of neuroprosthetic
devices. As mentioned above, | edited a book 5 years ago entitled “Clinical Systems
Neuroscience,” in which all authors of the provided chapters were assigned by the editors.
Here, the free submission style of the Collection has successfully gathered wonderful
papers from various research fields. | would be happy for it to contribute to the

development of a new special interest group worldwide.
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The effect of 1,2-dioleoyl-3-
trimethylammonium propane
(DOTAP) Addition on the physical
characteristics of 3-ionone
liposomes

Andang Miatmoko»?*, Febe Harum Asmoro?, Andre Alwi Azhari!, Noorma Rosita® &
Chin-Shiu Huang?

B-ionone (ION) is a cyclic terpenoid compound that demonstrates considerable potential for the
prevention and treatment of cancer. However, the water solubility of B-ionone is poor and the
compound demonstrates low permeability. Liposomes have been reported as increasing both
qualities. In this study, the development of B-ionone liposomes was initiated by adding 1,2-dioleoyl-
3-trimethylammonium propane (DOTAP) to produce cationic liposomes as a means of enhancing
binding to cancer cells. Liposomes composed of B-ionone, HSPC, cholesterol, and DSPE-mPEG,,
were prepared using the thin layer hydration method. Cellular uptake studies were carried out with
HeLa cells incubated with B-ionone liposomes for two hours. The results indicated that the addition
of DOTAP increased particle size and affected the spectroscopical and thermogram profiles of the
liposomes, thereby confirming reduction in liposome crystallinity, while the zeta potential became
positive. Moreover, the calcein release profile further showed that additional DOTAP increased
both membrane fluidity and cellular uptake in HelLa cells In conclusion, adding DOTAP affected the
physicochemical cationic properties of liposome and improved cellular uptake in HeLa cells.

B-ionone is a cyclic terpenoid compound with a basic core structure of retinoic acid, retinol, -carotene, and
vitamin A which is found in many fruits, vegetables, and grains such as carrots, raspberries, almonds, tea, and
tomatoes!. Research has shown that B-ionone has the potential to both prevent and treat several types of cancer,
such as breast, colon, lung, and liver®. The anticancer activity involves several mechanisms, including antipro-
liferation, where -ionone inhibits the proliferation of lung cancer cells (A549) by inducing apoptosis as seen
from the increased expression of the Bax gene and reduced expression of the Bcl-2 gene which suppresses the
expression of cPLA2 and COX-2 proteins®. p-ionone causes apoptosis, as seen in lung cancer (A549) cell death,
(A549) through loss of mitochondrial membrane potential as measured by staining using rhodamine-123*.
Besides that, p-Ionone can inhibit the in vitro proliferation of breast cancer cells. One of the mechanisms for
inhibiting MCF-7 cell proliferation is reducing cyclooxygenase (COX-2) activity in the induction of apoptosis
of MCE-7 cells. B-Ionone at a concentration of less than 50 pmol/L can reduce the expression of COX-2 protein
in mice tumor tissue, which is considered a target for cancer molecules’.

Dissolving B-ionone in water at a level of 0.169 g/L is extremely difficult. B-ionone also has low permeabil-
ity with log P=4%" and is classified as falling within Biopharmaceuticals Classification System (BCS) class IV.
Numerous studies have shown that using liposomes can improve the solubility and permeability of compounds
belonging to class IV BCS®.

Liposomes are lipid vesicles consisting of an aqueous phase core surrounded by one or more phospholipid
bilayers’. Liposome membranes are composed of natural and/or synthetic phospholipids which are relatively
biocompatible, biodegradable, and non-immunogenic. Due to the unique bilayer structure, liposomes act as
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carriers for both lipophilic and hydrophilic materials. The latter materials are in the aqueous phase, while the
former are trapped in the lipid bilayer'®.

The liposome delivery system is reported as overcoming Lopinavir’s low solubility and bioavailability to
increase therapeutic efficacy'’. The use of liposomes can also increase drug permeability. The particle size of
liposomes allows higher intracellular uptake than other systems, thereby increasing drug bioavailability. Previ-
ous research has indicated that liposome encapsulation can significantly increase macrovascular permeability
after administration of Paclitaxel liposomes'?, where Paclitaxel is also classified as the compound in BCS class
4, like B-ionone.

The nature and charge density of liposomes affect the stability, kinetics, and extent of biodistribution and
interactions with liposome uptake by target cells'®. Cationic liposomes have the advantage of promoting higher
therapeutic efficacy against cancer cells’, where they can bind to negatively charged cell membranes. Other
studies have shown that they accumulate selectively in tumor angiogenic endothelial cells and are superior to
anionic or neutral liposomes'*">. The research results obtained by Peters et al. (2015) showed that the cell uptake
of 1,2-Dioleoyl-3-trimethylammonium propane (DOTAP)-liposomes was higher than that of the 1,2-dioleoyl-
L-a-glycero-3-phosphatidylethanolamine (DOPE)-liposomal formulation. Another study using DOTAP as lipid
composition demonstrated that transgene expression was increased in tumor cells due to the uptake of liposome-
DNA complexes by tumor cell phagocytosis in vitro'. Research conducted on the cytotoxicity test confirmed
that adding DOTAP to liposomes increased the cytotoxicity of HepG2 cancer therapy'”.

Cationic lipid'” strongly influences biodistribution and drug efficiency'”'8. DOTAP is a phospholipid type
frequently employed as a component of cationic liposomes. DOTAP contains an NH** group which renders it
positively charged and is low in toxicity compared to other cationic lipids'®. Based on the research of Chang et al.
(2018), the addition of DOTAP to the liposome formulation causes a change in size?. The liposomes prepared
with PC only have a larger size than those prepared with a 1:1 ratio of PC and DOTAP (PC/DOTAP liposomes)
with the same amount of lipids. This is because by accumulating the same amount of lipids, DOTAP, which has
a shorter lipid chain, reduces the size of the liposome particle?!. In the DOTAP-DNA complexes, the charge ratio
of lipid/DNA highly affects the physical properties of the liposome. The addition of low-concentration DOTAP
produced a larger size, namely 190 + 8.4 nm, compared to liposomes with a high concentration of DOTAP, which
was 140 + 3.8 nm*2. DOTAP-induced changes at the membrane interface may facilitate electrostatic interactions
in the polar head region. This physical interaction can decrease the particle size by reducing the radius of bilayer
curvature®. In addition, the low lipid/DNA charge ratio enhanced the repulsion of excess negative charges,
resulting in small particle sizes.

The relationship between liposome vesicle size and cell interactions was observed by means of the uptake from
bone marrow-derived macrophages (BMDM). The absorption of BMDM from small DOTAP: DOPE liposomes
was superior to that of their larger counterparts. Small cationic liposomes tend to be distributed to lymph nodes
more rapidly from the injection site than larger ones. The liposome charge was also observed where the addi-
tion of DOTARP as a cationic lipid resulted in an extremely positive zeta potential of approximately + 40 mV
to +60 mV>,

It was additionally reported that the dispersibility of liposomes following the addition of DOTAP was more
effective than without DOTAP due to the presence of electrostatic forces?. Furthermore, another study stated that
adding DOTAP can render liposomes spherical with an approximate size of 100 nm'. On the other hand, adding
DOTAP can increase the fluidity of the bilayer membrane. This is evidenced by the research of Takechi-Haraya
etal. (2016), where DOTAP/Chol (90/10) has a liquid disorder arrangement, while DOTAP/Chol (50/50) has a
liquid order arrangement which was observed using the Atomic Force Microscope (AFM). It is also proven by
the deformation force curve where DOTAP/Chol (50/50) is steeper than DOTAP/Chol (90/10)%.

Lipophilic compounds such as p-ionone will be entrapped in the liposome membrane which will, in turn,
affect its fluidity. The results showed that the greater the amount of B-ionone trapped, the faster the release
rate?”. Previous studies have also reported that drug compounds can interact with phospholipids, thereby affect-
ing membrane fluidity?’-*2. Therefore, the membraneé’s fluidity will affect the stability of the drug entrapment
in liposomes and the drug released during circulation, thus determining the effectiveness of the treatment?.
Therefore, it is necessary to test the fluidity of the membrane, one method being calcein release. Calcein is a
water-soluble, quenching, and fluorescent substance widely used in cell viability studies®. Calcein release stud-
ies can be undertaken to determine membrane stability related to the presence or absence of liposome leakage
measured using a spectrofluorometer’.

In this study, the effect of the addition of different levels of DOTAP on the membrane’s physical characteristics
and the conducting of a fluidity test were evaluated. The data obtained may yield information on the effect of
adding DOTAP to B-ionone liposomes and the development of further liposome formulations for inclusion in
anticancer therapy.

Result

The particle size and zeta potential of B-ionone liposomes.  The addition of DOTAP concentration
tended to increase particle size. The largest liposome with an average size of 191.27 +4.20 nm was achieved by
lipo-DOTAP blank. However, the size increased with the addition of DOTAP to the formula, as shown in Fig. la.
PDI measurements were carried out to determine the homogeneity of particle size. Particles with smaller PDI
values indicate a system with a homogeneous size distribution. PDI values > 0.7 indicate that the preparation has
an extensive distribution of particle sizes®. The lowest PDI value was obtained by the Liposome Blank formula,
as shown in Fig. 1b.

Scientific Reports |

(2023) 13:4324 | https://doi.org/10.1038/s41598-023-31560-5 nature portfolio



www.nature.com/scientificreports/

a 250 *okk
- Bl Lipo-blank
£ 200 3 Lipo-DOTAP Blank
K150 B3 |ON-DOTAP 0
=
< 100 3 ION-DOTAP |
£ Bl ION-DOTAP 2
o 50
=1 ION-DOTAP 3
o
b e ke
| ke e e I
Mo | B | ipo-blank
< e e e
| *—l*** oy B3 Lipo-DOTAP Blank
0.5 | ok ok e | . B3 [ON-DOTAP 0
£ o4 A ok ok ke f | =3 ION-DOTAP |
Zos E= [ON-DOTAP 2
8 o2 =3 |ON-DOTAP 3
=S
S 0.1
oo
0.0
40-]
s 3% %k %k %k El Lipo-blank
3 | %%k 1 Lipo-DOTAP Blank
= 20
k- | B3 ION-DOTAP 0
[
8 | =3 ION-DOTAP |
o 0
o B3 ION-DOTAP 2
U
N 31 ION-DOTAP 3
T T T T T T

-20

Figure 1. The bar charts of average (a) particle size value, (b) polydispersity index and (c) zeta potential of
B-ionone liposomes prepared with various concentrations of DOTAP. Lipo-Blank contained no DOTAP or
B-ionone, while Lipo-DOTAP Blank contained DOTAP at the highest concentration without the addition of
B-ionone, *p <0.5, **p <0.01, ***p <0.001, compared to Lipo-Blank.

For the zeta potential value, the results indicated that the Lipo-blank, ION-DOTAP-2, and ION-DOTAP-3
liposomes differed significantly from liposomes ION-DOTAP-0, while Lipo-blank and ION- DOTAP-1 did not
show any difference with ION-DOTAP-0 as shown in Fig. lc.

The vesicle morphology of B-ionone liposomes analyzed by transmission electron microscopy
(TEM). From the results of the vesicle morphology analysis with TEM contained in Fig. 2, it can be observed
that the vesicles of ION-DOTAP-0 liposomes appear spherical with unilamellar membrane formation. In con-

Figure 2. Morphological observations of (a) ION-DOTAP-0, (b) ION-DOTAP-1, (c) ION DOTAP-2, and (d)
ION-DOTAP-3 liposomes were analyzed using Transmission Electron Microscopy (scale bar: 50 nm).
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trast, the formula, while also apparently spherical in shape, has a layered membrane due to the addition of
DOTAP.

The spectra profiles of fourier transform infrared spectroscopy (ftir) of p-ionone
liposomes. Identification of the compound’s structure was completed using the FTIR Alpha II Spectropho-
tometer within the range of wave numbers 4000-600 cm. The spectra of liposome constituents can be seen in
Fig. 3, while those of the liposome formula produced can be seen in Fig. 4.

In the FTIR analysis, the Lipo-blank liposome spectra showed absorption bands identical to those in the
spectra of the liposome constituents, as shown in Fig. 3. However, a decrease in the intensity of the absorption
band after liposome formation occurred. The observed bands of the N-H functional group (3300-3500 cm™)
were identical to the DOTAP absorption band, the C=C group band (1640-1680 cm™) was identical to the
B-ionone absorption band, and the C-O group band (1050-1150 cm™) was identical to the absorption band of
B-ionone, DSPE-mPEG,,, and cholesterol. The CH;—~CH,-CH group (2850-3000 cm ') was identical to the
absorption band of all the constituents of liposomes.

According to the overlaid spectra of B-ionone liposomes prepared with various concentration of DOTAP
shown in Fig. 4, there were observed bands of N-H, CH;-CH,-CH, C=C (alkene), dan C-O functional groups
for all formula. There are disappearances of some identical peaks of p-ionone and DOTAP observed for B-ionone
liposomes with DOTAP addition. The spectra profiles of B-ionone liposomes show increasing the intensity
and widening of absorption band of N-H groups that represent the DOTAP. However, spectra shown for each
B-ionone liposomes showed no significant differences in the intensity of same type of absorption band.

Differential thermal analysis (DTA) of B-ionone liposomes. The thermal analysis results produced
using differential thermal analysis (DTA) on each liposome component and liposome formula can be seen in the
thermogram shown in Fig. 5. The results show that the DTA thermogram of liposome constituents, i.e., DOTAP,
experienced endothermic peaks at 86.0 °C and 200.8 °C, while the HSPC thermogram registered two endother-
mic peaks at 83.6 °C and 182 °C. On the other hand, the DSPE-mPEG2000 thermogram recorded endothermic
peaks at 59.2 °C and 249.2 °C, and cholesterol at 50.9 °C and 152.5 °C. The Lipo-blank, which consisted of a mix-
ture of cholesterol, HSPC, and DSPE-mPEG2000, registered two endothermic peaks at 139.2 °C and 214.0 °C.
The formation of liposomes produced endothermic peak shifts.

Figure 5 also contains the results of the overlaid DTA thermograms of the liposomes, namely: DOTAP,
Lipo-blank, Lipo-DOTAP Blank, ION-DOTAP-0, ION-DOTAP-1, ION-DOTAP-2, and ION-DOTAP-3. Each
formula had two endothermic peaks. For example, thermograms on Lipo-DOTAP Blank, ION-DOTAP-0, and
ION-DOTAP-1 liposomes produced endothermic peaks of approximately 140.2-140.8 °C and 213.2-214.2 °C.
The endothermic peak formed was identical to the peaks of its constituents, namely: cholesterol and DOTAP.

Furthermore, the thermogram of ION-DOTAP 2 liposomes underwent a shift with endothermic peaks
at temperatures of 176 °C and 114 °C. Meanwhile, the ION-DOTAP-3 liposomes, which contain the highest
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Figure 3. FTIR spectra of 3-ionone, DOTAP, HSPC, DSPE-mPEG2000, cholesterol, Lipo-Blank, and Lipo-
DOTAP Blank. Lipo-Blank contained no DOTAP or B-ionone, while Lipo-DOTAP Blank contained DOTAP at
the highest concentration without the addition of B-ionone.
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Figure 4. FTIR spectra of 3-ionone, DOTAP, , ION-DOTAP liposomes, and Lipo-DOTAP Blank, ION-
DOTAP 1, ION DOTAP 2, ION DOTAP 3 Lipo-Blank contained no DOTAP or B-ionone, while Lipo-DOTAP
3contained DOTAP at the highest concentration without the addition of B-ionone.

concentration of DOTAP, experienced a significant shift of endothermic peaks at 81.6 °C and 214.1 °C, with
relatively wide peaks when compared to the those of the other liposomes. It also resulted in the loss of the endo-
thermic peak of 152.5 °C, which is identical to that of cholesterol. This result confirms that the ION-DOTAP-3
thermogram experienced an endothermic peak increasingly similar to that of DOTAP.

The calcein released from B-ionone liposomes. Calculation of the cumulative percentage of the
calcein released from the liposomes indicates that the smallest percentage of the calcein released was in the
ION-DOTAP-0, indicating that this liposome has the most rigid structure compared to those of other formulas
as presented in Fig. 6. Meanwhile, the highest percentage of released calcein was observed in ION-DOTAP 3
liposomes.

In addition, the release flux value obtained from this study reveals that the liposome ION-DOTAP-3
had the largest flux value (6.7074 +1.8650), followed by ION-DOTAP-2 (2.8357 £0.7453), ION-DOTAP 1
(1.6169 +0.4700) and ION-DOTAP-0 (0.2674 +0.0545) as shown in Table 1.

The cellular uptake of B-ionone liposomes in HeLa cells. In Fig. 7, cells in the LIPO-blank treatment
can be observed where the fluorescence intensity of coumarin-6 loaded into liposomes was relatively low. The
liposomes containing coumarin-6 with high DOTAP levels increased the fluorescence intensity. Figure 7 shows
that ION-DOTAP-0 liposomes containing coumarin-6 infiltrated the HeLa cells indicated by green fluores-
cence, while ION-DOTAP-1 liposomes were only slightly fluorescent. However, they were less visible and the
fluorescence of the ION-DOTAP-2 liposomes was relatively weak in intensity as shown in the cell membrane
and cytoplasm.

Meanwhile, as shown in Fig. 8, the ION-DOTAP-3 liposome with the highest DOTAP content increased the
fluorescence intensity and produced the highest cellular coumarin-6 levels than other formulas.

In vitro cytotoxicity evaluation of B-ionone liposomes. The IC;, cytotoxicity test on HeLa cells aims
to determine the effect of adding DOTAP to P-ionone liposomes in cancer therapy. The cells incubated with
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Figure 5. Thermogram profile of HSPC, DOTAP, DSPE-mPEG2000, Cholesterol, Lipo-Blank, Lipo-DOTAP
Blank, ION-DOTAP-0, ION-DOTAP-1, ION-DOTAP-2, and ION-DOTAP-3.
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Figure 6. The calcein release profile of ION-DOTAP-0, ION-DOTAP-1, ION-DOTAP-2, and ION-DOTAP-3
liposomes in PBS pH 7.4 as the release media at a temperature of 37 °C.

Formula Calcein release flux (ug/cm?/h, n=3)
ION-DOTAP 0 0.2674+0.0545
ION-DOTAP 1 1.6169+0.4700
ION-DOTAP 2 2.8357+0.7453
ION-DOTAP 3 6.7074+1.8650

Table 1. The release flux value of calcein released from -ionone liposomes prepared with various
concentrations of added DOTAP.

B-ionone liposomes for 48 h resulted in the percentage of cell viability shown in Fig. 9A. It can be seen that HeLa
cells were not sensitive to f-ionone liposomes, and all treatments resulted in high cell viability.

To further evaluate the cytotoxic effects on these cells, DOXO was co-loaded into p-ionone liposomes.
As shown in Fig. 9B, an increase in the cytotoxic effect also occurred in T47D cells, where the ION-DOXO-
DOTAP-2 formula gave the lowest ICs, value compared to other liposome formulas, indicating its high cytotox-
icity. On the other hand, ION-DOXO-DOTAP-0, which does not contain DOTAP, produces the smallest ICs,
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Figure 7. Photomicroscopy of cellular uptake of HeLa cells after incubation with -ionone liposomes
containing Coumarin-6 (in green color) prepared with various concentrations of DOTAP for two hours at
20 x magnification under a fluorescence microscope.
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Figure 8. Coumarin-6 levels in HeLa cells post-incubation with -ionone liposomes containing Coumarin-6
prepared with various concentrations of DOTAP for two hours.
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Figure 9. The viability of (A) HeLa cells after incubation of -ionone liposomes and (B) T47D and (C) HeLa
cells after incubation with B-ionone liposomes co-loaded with doxorubicin for 48 h.
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value. The results also showed that there is an increase in cytotoxicity of the ION-DOXO-DOTAP-2 formula in
HeLa cells; however, ION-DOXO-DOTAP-0 produces the highest ICs, value (Fig. 9C).

Discussion

In this study, liposomes were prepared to deliver B-ionone, a low water soluble and poorly permeable drug, used
in anticancer treament®’. However, the composition of phospholipids significantly affects liposomes’ characteris-
tics which may relate to their pharmacological activity. Therefore, this study evaluated the effect of the addition
of DOTAP on the physical characteristics of p-ionone-loaded liposomes, including: particle size, zeta potential,
morphology, infrared (IR) spectroscopic profiles, thermal analysis, and calcein release.

The addition of DOTAP affects the physicochemical characteristics of the liposomes, with increased DOTAP
concentration resulting in larger particle size. This is probably due to the HSPC, cholesterol, and DSPE-
mPEG2000 components which have ordered molecule arrangements producing a rigid membrane structure®.
Moreover, the possibility exists of interaction between the polar groups of DOTAP and the choline groups of
HSPC, both of which are positively charged and therefore repel each other, leading to a widening of the bilayer
membrane’s space.

The spectra of liposomes loaded p-ionone with DOTAP addition experienced a reduction in the intensity
and widening of the absorption band in the N-H group which is characteristic of DOTAP. The N-H group in
DOTAP is the polar section of the phospholipid head*. Furthermore, the analysis of the absorption band on
the alkyl group (CH,) can be used as an indicator of the regularity of the lipid chain arrangement. The reduced
intensity and widening of the absorption band indicate an increase in the gauche conformation®. The spectra
of liposomes formed showed a decrease in the intensity of the absorption band on the alkyl group, indicating
a potential increase in the gauche conformation, which changed the composition of the lipid chain thereby
rendering it more fluid.

Several identical peaks in DOTAP and B-ionone were not visible in the spectra of the liposomes loaded
B-ionone with DOTAP addition, indicating that there could be physical interaction®. Meanwhile, the spectra
shown for each liposome formula did not indicate a significant difference in the intensity of the absorption bands.

FTIR analysis, in determining the interaction of DOTAP with liposome membranes, can be performed by
observing the absorption band on certain functional groups, namely: the phosphate group (R-PO,-R’) and the
ester group (-CO-O) present on the head of HSPC which is polar®’. Neither the Lipo-blank FTIR spectra nor
the blank Lipo-DOTAP showed any absorption bands in the two functional groups. Therefore, it is thought that
hydrogen bonding occurs in both the phosphate and phospholipid ester groups due to stretching of the absorp-
tion band*!. Lipo-blank and Lipo-DOTAP Blank liposomes did not show a significant shift in the absorption
band and no new band formation, leading to the conclusion that only chemical interaction and no physical
interaction occurs. Moreover, the ION-DOTAP-3 thermogram shows an endothermic peak that is increasingly
similar to that of DOTAP. The widening and disappearance of the endothermic peaks on the thermogram indicate
a change in the regularity of the lipid structure lipid*. In other words, adding DOTAP can reduce the rigidity
of the membrane, thereby rendering it more fluid.

The calcein release test showed that the liposome ION-DOTAP-3 experienced the highest calcein release
compared to the other formulas. The release of calcein from the liposomes increased in line with that of mem-
brane fluidity®. It can therefore be concluded that ION-DOTAP 3 demonstrates the highest membrane fluidity.
Based on the results of the analysis conducted to determine the physical characteristics of B-ionone liposomes,
the addition of DOTAP can increase the particle size, rendering the zeta potential positive with the morphology
of liposomes appearing spherical with a layered membrane. Furthermore, the results of thermogram data and
spectroscopic profiles, show that the addition of DOTAP can cause the composition of the bilayer membrane to
become more fluid. This result is in line with the calcein release profile which indicates that adding DOTAP can
increase the fluidity of the liposome membrane.

With regard to the surface charge of liposomes, the liposome constituents such as HSPC and DSPE-mPEG,,
have a neutral charge, while B-ionone and cholesterol have no charge or are non-ionic**. Meanwhile, DOTAP is
a positively charged phospholipid with an NH** group on the head of the phospholipid'®. Consequently, adding
DOTAP to liposomes increased the positivity of the potential charge. Increasing the concentration of DOTAP
heightened the positive charge of the liposomes.

A cellular uptake test was carried out to determine the ability of 3-ionone liposomes to infiltrate the HeLa
cells. The levels of liposomes entering HeLa cells were calculated as coumarin-6 levels. Coumarin-6 is a hydro-
phobic compound trapped in the bilayer membrane and the measured coumarin-6 level indicates how many
liposomes enter the cell. The green fluorescence indicates that f-ionone liposomes containing coumarin-6 are
present in the cells*. The more intense the fluorescence color, the greater the amount of coumarin-6 absorbed*.
Based on the findings of the quantification analysis of coumarin-6 levels, the ION-DOTAP-3 formula produced
higher levels than other formulas. It is because the ION-DOTAP-3 liposomes contain cationic lipid (DOTAP)
at a higher concentration than other formulas, resulting in a significant ionic interaction between negatively
charged cancer cells and p-ionone liposomes containing DOTAP (cationic lipid)*.

It was also reported that particle size affects the endocytosis pathway of liposomes into cells. In this study,
rising levels of DOTAP increased the particle size of liposomes, although this was in the range of <200 nm which
was still relatively modest. Consequently, no significant effect on cellular uptake was regarded as having occurred.
The entry of B-ionone liposomes was due to the addition of DOTAP to cells through a process of endocytosis
which requires energy to introduce foreign particles into the cell. The results demonstrated a significant differ-
ence between the ION-DOTAP-3 and the blank lipid formula, blank ION-DOTAP, and ION-DOTAP-1. In this
study, it can be seen that, with the addition of higher DOTAP levels, -ionone liposomes can increase cell uptake
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in HeLa cells. This greater cell uptake leading to increased coumarin-6 levels and microscopic observations of
HeLa cells showed that the intensity of coumarin-6 rose with the occurrence of higher DOTAP levels.

The ICs, cytotoxicity test was carried out on HeLa cells to determine the effect of adding DOTAP to B-ionone
liposomes in cancer therapy. Unfortunately, f-ionone liposomes had no cytotoxic effects even though the cel-
lular uptake test results show that liposomes entered the cells. This result indicates that it is possible that these
cells are not sensitive to f-ionone, which becomes the limitation of our study. Therefore, a cytotoxicity test was
carried out by co-encapsulating DOXO into p-ionone liposomes (ION-DOXO-DOTAP liposomes). DOXO
has been known as an anticancer compound sensitive to HeLa cells and T47D cells. The results showed that the
ION-DOXO-DOTAP liposomes had toxicity to both cancer cells. The ION-DOXO-DOTAP-2 had the highest
cytotoxicity. Compared to the ION-DOXO-DOTAP-0, which had no DOTAP addition, the toxicity is relatively
similar to that of DOXO. This is related to liposome formulations with the addition of DOTAP providing better
retention than liposomes without DOTAP. The increased drug release was proportional to the cell uptake, which
also increased with the addition of DOTAP. This result is in line with the study of Lei et al. (2011), where it was
reported that cytotoxicity results were associated with cellular uptake. Therefore, high cellular uptake will give
an increased cytotoxicity value®’.

Conclusions

The results of this study indicate that the addition of DOTAP to B-ionone liposomes increased the particle size
slightly and rendered the charge of the liposomes positive. In addition, the higher the DOTAP concentration
added, the more fluid the liposomal membrane as indicated by the reduction in membrane crystallinity which
supported the higher calcein release from the liposomes. The introduction of DOTAP into liposomes highly
affects the physical properties of B-ionone liposomes, thereby increasing the cellular uptake and cytotoxicity. Pro-
posing the incorporation of DOTAP into B-ionone liposomes requires further studies on its anticancer efficacy.
From the results of this analysis, although the addition of DOTAP renders the liposomes more fluid, its ability
to enhance the cellular uptake provides potential benefits when used as a delivery system for cancer therapy.

Materials and methods

Materials. In this study, f-ionone was purchased from Sigma-Aldrich Inc. (Saint Louis, USA). The liposome
component was 1,2-dioleoyl-3-trimethylammonium propane (DOTAP), Hydrogenated Soybean Phosphati-
dylcholine (HSPC), and Distearoyl-glycerophosphoethanolamine-N-(Carbonyl-methoxy polyethylene glycol
2000 (DSPE-mPEG,), which were products of Nof Corporation (Tokyo, Japan). Cholesterol was obtained
from Wako Inc., Ltd. (Osaka, Japan), while calcein (Fluorexone’) was a product of Nacalai Tesque Inc. (Kyoto,
Japan). The buffer components include phosphate buffer pH 7.4, KH,PO,, Na,HPO,, NaCl, and KCI were pur-
chased from Merck Inc. (Darmstadt, Germany). Chloroform and methanol were products of Merck Inc. (Darm-
stadt, Germany). Other reagents and materials used were of non-technical grade.

Preparation of B-ionone liposomes. p-ionone liposomes were prepared by the thin film hydration
method. First, f-ionone, DOTAP, HSPC, DSPE-mPEG,, and cholesterol were dissolved in chloroform. As
shown in Table 2, appropriate amounts of each solution were, mixed in a round bottom flask. The chloroform
was then evaporated and completely removed using a rotary evaporator at 55 °C to form a thin film layer on the
flask wall. The thin film formed was hydrated with phosphate-buffered saline (PBS) pH 7.4 and sonicated using a
sonicator at 55 °C for 10 min?’. Extrusion was subsequently carried out with an extruder (Avanti’, Mini Extruder,
Avanti Polar Lipid Inc., Alabama, USA) by passing liposomes through a polycarbonate membrane with various
pore sizes, i.e., 400, 200, and 100 nm, with a heating block at a temperature of 55-60 °C to produce liposomes
approximately 100 nm in size**.

Evaluation of physical characteristics of B-ionone liposomes. The particle size of B-ionone
liposomes were determined by the dynamic light scattering method using a Delsa Nano C Particle Analyzer
at 25 °C. Meanwhile, the zeta potential was measured using the electrophoresis light scattering method using
the Malvern Zetasizer Nano Series Analyzer at 25 °C at the Sepuluh Nopember Institute of Technology (ITS),
Surabaya, Indonesia. The liposomes were diluted with demineralized water, placed in a cuvette, and measured
for particle size and zeta potential®’.

Composition (mole ratio)
Components Lipo-blank | Lipo-DOTAP blank | ION-DOTAP-0 | ION-DOTAP-1 | ION-DOTAP-2 | ION-DOTAP-3
B-ionone - - 30 30 30 30
DOTAP - 8 0 2.5 5 8
HSPC 35 35 35 35 35 35
Cholesterol 25 25 25 25 25 25
DSPE-mPEG,o | 10 10 10 10 10 10
Hydrating buffer | Phosphate buffered saline (PBS) pH 7.4

Table 2. Composition of B-ionone liposomes.
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Evaluation of vesicle morphology of B-ionone liposomes using transmission electron micros-
copy (TEM). Liposome morphology, determined using the JEOL JEM-1400 TEM (Jeol Inc., USA) instru-
ment, was carried out at the Laboratory of Chemistry of Gadjah Mada University (UGM), Yogyakarta, Indo-
nesia. Liposomes were first diluted using demineralized water at a volume ratio of 1:5 of liposome and water
respectively. The sample was subsequently stained with 4% phosphotungstic acid at a ratio of 1:1. Samples were
placed on a copper grid, and images taken at various magnification sizes'.

Fourier-transform infrared spectroscopy (FTIR) Analysis of B-lonone Liposomes. FTIR eval-
uation was carried out to determine molecular interactions within the liposomes. Before the analysis, each
B-ionone liposome was hydrated with PBS pH 7.4 containing 7% sucrose and freeze dried. FTIR analysis was
then conducted using an FTIR Alpha IT Spectrophotometer (Bruker, Ettlingen, Germany). The sample was put
into the sample container and the spectra measured at wave numbers of 4000-600 cm™.

Differential thermal analysis (DTA) of B-ionone liposomes. DTA is used to evaluate changes in
sample properties evident from the endothermic and exothermic peaks on the DTA thermogram when heat is
applied. The tests were carried out using a DTA instrument (Mettler Toledo FP90, Switzerland). Each p-ionone
liposome was hydrated with PBS pH 7.4 containing 7% sucrose and freeze-dried before analysis. The freeze-
dried samples were placed in aluminum crucibles and heated from 30 to 300 °C at the rate of 10 °C/min®.

Evaluation of calcein release. Preparation of f-ionone liposomes containing calcein for release study. The
[B-ionone liposomes were prepared on the basis of the above method. The thin lipid film formed was then hy-
drated with 1 mL of PBS pH 5.0 containing 3.4 mM calcein (Nacalai Tesque Inc., Kyoto, Japan). Extrusion was
subsequently carried out with an extruder (Avanti, Mini Extruder, Avanti Polar Lipid Inc., Alabama, USA) by
passing liposomes through a polycarbonate membrane with various pore sizes of 400, 200, and 100 nm with a
heating block at 55-60°C*2. The free calcein was subsequently separated from the liposomes by placing them into
the Amicon’ Ultra-4 Centrifugal Filter Unit tube with a molecular weight cut-off (MWCO) of 10,000 Da (Merck
Millipore, Darmstadt, Germany). The tube was centrifuged using a Hettich Rotofix 32 Benchtop Centrifuge
(Hettich Lab., Tuttlingen, Germany) at 3500 rpm in order to remove the unentrapped or free calcein.

Calcein release assay from f-ionone liposomes. A calcein release study was conducted by dialysis. The liposomes
were placed in the Spectra/Por’7 dialysis membrane with MWCO (Spectrum Laboratories, USA) of 3500 Da.
50 mL of PBS pH 7.4 was employed as a release medium with a stirring speed of 350 rpm at 37 °C. C. Sampling
was performed at 0.5, 1, 2, 4, 8, 12, 24, and 48 h by replacing some samples with the same volume of fresh PBS pH
7.4. The calcein fluorescence intensity was subsequently measured using the GloMax -Multi Detection System
(Promega Corporation, Madison, USA) microplate reader at A, =475 nm and A, =500-550 nm.

The cellular uptake assay of B-ionone liposomes.  Preparation of B-ionone liposomes containing cou-
marin-6 as the fluorescent labeling agent.  The first procedure involved dissolving each liposome component in
chloroform. Liposomes were prepared according to the formula in the Table 2 by adding 0.3 mg Coumarin-6 to
each mL of liposomes containing 9.7 mg total lipid of HSPC, Cholesterol, and DSPE-mPEG,,,. The amount of
coumarin-6 added was in accordance with the previous study of Miatmoko et al. (2021), which successfully rep-
resented liposome uptake in cancer cells*®. Each component solution was appropriately mixed in a round bottom
flask covered with aluminum foil. The organic solvent was then placed in a rotary evaporator at a temperature of
55 °C until all organic solvents were removed and formed a thin film which was hydrated using 1 mL of PBS pH
7.4, vortexed, and sonicated for 10 mins at 55 °C. Liposomes were subsequently extruded using polycarbonate
membranes of sizes from 400, 200, to 100 nm to produce liposomes with a size of about 100 nm.

The cellular uptake assay. Initially, the HeLa cells, which were obtained from Stem Cell Research and Develop-
ment Center, Universitas Airlangga, were suspended in RPMI 1640 medium containing 10% Fetal Bovine Serum
(FBS) and 1% Penicillin-Streptomycin antibiotic at a concentration of 1 x 10° cells/mL, placed into a 6-well plate,
and incubated at 37 °C with 5% CO, environment for 24 h. Cells can be used for cellular uptake assay if they have
a confluence of 70-80%**. The medium was replaced with p-ionone liposomes at a coumarin-6 concentration of
10 pg/mL and incubated for two hours, with the media being disposed of. The cells were first twice washed with
PBS pH 7.4 and then added to 1 mL of methanol and left for 5-10 mins. After the methanol had been discarded,
the cells were washed twice with PBS pH 7.4, containing 0.5% Tween 80 and approximately 1 mL of PBS pH 7.4
containing 1% FBS was added and left for 15 min. The cells were then washed twice with PBS solution pH 7.4.
The final step was to observe the cells by means of a fluorescence microscope with an FITC filter*.

Measurement of coumarin-6 levels in HeLa cells. In the first step, the cells were prepared with the same pro-
cedure as that for the cellular uptake assay and the samples were incubated for two hours. The medium was
then discarded and the cells washed twice with PBS pH 7.4. In order to measure the amount of intra-cellular
coumarin-6, the cells were lysed with 100 pL of lysis buffer containing 10 mM NaCl, 1 mM Ethylenediaminetet-
raacetic acid (EDTA), and 0.5% Triton X-100 by means of pipetting and added to 900 uL PBS pH 7.4 to enable
collection of the samples. The cell suspension was vortexed and centrifuged at 12,000 rpm for ten minutes. After
centrifugation, the supernatant’s fluorescence intensity was measured using GloMax -Multi Detection System
(Promega Corporation, Madison, USA) microplate reader at \., =475 nm and A, =500-550 nm*.
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In vitro cytotoxicity assay. Preparation of liposomes containing doxorubicin. In addition to P-ionone
liposomes, we prepared B-ionone liposomes co-loaded with Doxorubicin (DOXO) to produce ION-DOXO-
DOTAP liposomes and evaluate their cytotoxicities on T47D and HeLa cells. p-ionone liposomes co-loaded
with DOXO were prepared by the same formula and methods as B-ionone liposomes; however, the 0.65 M
Triethylamine was used as the hydrating solution. The liposomes were then eluted through a column packed
with Sephadex G50 using PBS pH 7.4. DOXO was added at DOX/total lipid ratio of 1:5, respectively, and the
mixture was then incubated in a water bath at 60 °C for 10 min. The liposomes were further separated from the
free DOXO by elution through the Sephadex G50 gel column.

WST assay. The in vitro cytotoxicity test procedure was evaluated for T47D cells and HeLa cells using the
WST-1 assay method. The T47D and HeLa cell were obtained from Stem Cell Research and Development Center,
Universitas Airlangga, and then cultured in Roswell Park Memorial Institute (RPMI)-1640 medium containing
10% Fetal Bovine serum and 1% Penicillin Streptomycin in a humidified atmosphere at 37 °C with 5% CO, air
supply. For the assay, T47D and HeLa cells with a concentration of 5 x 10° cells were added to each well of 96-well
plates and incubated for 24 h before treatment.

To evaluate the cytotoxicity, f-ionone liposomes and B -ionone liposomes co-loaded with DOXO were pre-
pared at various concentrations. These samples were added to each well containing the cells and incubated for
48 h. After the treatment, the cell number was determined using WST-1 assay. The cell viability was determined
as the relative measurement to the untreated cells by evaluating the absorbance of each well at 440 nm using a
microplate reader. The ICy, values of the compounds were calculated using the percentage of living cells and
analyzed using SPSS (probit) software.

Data analysis. The data for analysis consisted of the average + standard deviation measured in replications.
First, a Kolmogorov-Smirnov test was used to analyze the numerical data s for normal distribution. If the data
was normal (P value 2 0.05), the quantitative analysis was analyzed using One Way Analysis of Variance. If the P
value <0.05, the data analysis was followed by a post hoc test incorporating the use of Honestly Significant Dif-
ference (HSD). The analysis was conducted using the IBM SPSS Statistics software version 24.

Data availability
The datasets used and/or analyzed during the current study available from the corresponding author on reason-
able request.
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andang miatmoko <andang-m@ff.unair.ac.id>

Scientific Reports <srep@nature.com> Tue, Dec 27, 2022 at 8:20 PM

To: andang-m@ff.unair.ac.id
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Ref: Submission ID cdf48bd0-0dc3-4db5-96f2-4bfd93589444
Dear Dr Miatmoko,

Re: "The Effect of 1,2-Dioleoyl-3-Trimethylammonium Propane (DOTAP) Addition on the Physical Characteristics of
B-lonone Liposomes"

We are pleased to let you know that your manuscript has now passed through the review stage and is ready for
revision. Many manuscripts require a round of revisions, so this is a normal but important stage of the editorial
process.

Editor comments
Please address all the 3 reviewers' comments.

To ensure the Editor and Reviewers will be able to recommend that your revised manuscript is accepted, please pay
careful attention to each of the comments that have been pasted underneath this email. This way we can avoid future
rounds of clarifications and revisions, moving swiftly to a decision.

Once you have addressed each comment and completed each step listed below, the revised submission and final file
can be uploaded via the link below.

If you completed the initial submission, please log in using the same email address. If you did not complete the initial
submission, please discuss with the submitting author, who will be able to access the link and resubmit.

https://submission.springernature.com/submit-revision/cdf48bd0-0dc3-4db5-96f2-4bfd93589444

You can visit https://researcher.nature.com/your-submissions to track progress of this or any other submissions you
might have.

CHECKLIST FOR SUBMITTING YOUR REVISION

1. Please upload a point-by-point response to the comments, including a description of any additional experiments
that were carried out and a detailed rebuttal of any criticisms or requested revisions that you disagreed with. This
must be uploaded as a 'Point-by-point response to reviewers' file.

You'll find a handy one-page PDF on how to respond to reviewers’ comments here:
https://www.nature.com/documents/Effective_Response_To Reviewers-1.pdf

2. Please highlight all the amends on your manuscript or indicate them by using tracked changes.

3. Check the format for revised manuscripts in our submission guidelines, making sure you pay particular attention to
the figure resolution requirements:

https://www.nature.com/srep/publish/guidelines

Finally, if you have been asked to improve the language or presentation of your manuscript and would like the
assistance of paid editing services, then our expert help at Springer Nature Author Services can help you improve
your manuscript through services including English language editing, developmental comments, manuscript
formatting, figure preparation, translation, and more.

To find out more and get 15% off your order then click the link below.

https://authorservices.springernature.com/go/sn/?utm_source=SNAPP&utm_medium=
Revision+Email&utm_campaign=SNAS+Referrals+2022&utm_id=ref2022
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Please note that use of an editing service is neither a requirement nor a guarantee of publication. Free assistance is
available from our resources page: https://www.springernature.com/gp/researchers/campaigns/english-language-
forauthors

To support the continuity of the peer review process, we recommend returning your manuscript to us within 14 days. If
you think you will need additional time, please let us know and we will aim to respond within 48 hours.

Kind regards,

Arezoo Sodagar Taleghani
Editorial Board Member
Scientific Reports

Reviewer Comments:

Reviewer 1

1. Inthe introduction, before doing the literature survey of DOTAP, introduce what DOTAP is in one to two lines.
Also, it is not required to add this much of literature survey for DOTAP, but make it more concise.

2. Line 81, Cationic lipid 17, 17 should be a superscript.

3.  Line 123 the effect of the addition of different levels of DOTA, (typo, should be DOTAP).

4. Lines 89-96 the authors mentioned that in the literature the sizes reduced with increasing the concentration of
DOTAP. while in their work the addition of DOTAP increases the size of liposomes (line 130), why is it contradicting to
the literature?

5. Lipo-DOTAP blank and ION-DOTAP 3 are having the same concentration of DOTAP, and their sizes are similar,
so the statement “However, the size decreased with the addition of B-ionone to the formula, as shown in Figure 1A.”
(line131-132), is not true. The size reduced because of the low concentration of DOTAP and not due to the addition of
B-ionone.

6.  Figure 1 is not a histogram, but a bar graph. The comparison is between Lipo-blank to the others.

7.  Figure 3 is spectra is not properly visible.

8. Line 209, itis 214 Cand not 124 C

9.  From Calcein release studies - Increasing the DOTAP concentration reduced the stability of liposomes, which is
not a positive feature.

10. The fluorescent images are not at the acceptable quality. Although the authors mentioned an increase in
fluorescence, it appears that it is due to the increase in exposure time, the same increase in brightness can be seen
in the bright field images as well for the Lipo-DOTAP-Blank and DOTAP-3. From figure 8, Lipo-DOTAP-Blank has the
least amount of Coumarin-6, since both Lipo-DOTAP-Blank and ION-DOTAP-3 has the same amount of DOTAP, why
is there a difference in Coumarin-6 intake by the cells, also this result contradicts to the fluorescent image in the figure
7.

11.  “Preparation Of B-lonone Liposomes Containing Coumarin-6 as the Fluorescent Labelling Agent” The
component ratio of the liposome prepared is entirely different from what is mentioned in table 2. The mole ratio
between HSPC:B-lonone:Cholesterol:DSPE-PEG:DOTAP is 35:140:70:5:6. Again, the concentrations of lipids are too
high, which might be the reason why they obtained multilamellar liposomes.

12.  In the conclusion, the authors said that incorporation of DOTAP improved the liposome formulation for cancer
therapy, but, it is not convincing from the results. Although B-lonone was encapsulated, no studies were done to
signify its effects, no cell viability studies, encapsulation efficiency etc. Furthermore, addition of DOTAP made the
liposomes multilamellar, reduced the stability and it does not appear to have improved the cellular intake.

Reviewer 2

Comments to the Authors

This manuscript investigates that the effects of DOTAP addition on the physical characteristics of 3-lonone liposomes.
This work reported that the addition of DOTAP to B-ionone liposomes made the liposomes positively charged and
increased particle size, membrane fluidity, and intracellular uptake. The experiments are well designed and results
are mostly credible. However, there are still some problems that need to be clarified.

1. The author found that DOTAP, as one of the widely used cationic liposome materials in recent years, can reduce
particle size, increase membrane fluidity and increase cell uptake through literature research. So what is the
innovation of this study?

2. The conclusions obtained in this paper are the same as the results of the literature survey. Is your research
meaningful?

3. The notes in Figure 4 are the same as those in Figure 3. Please check them carefully.

4. Does line 238 refer to Table 2? Please confirm.

5. The author mentioned that B-ionone and DOTAP have certain effects on lung. Why did HeLa cells be selected as
the research object?

6. In order to make the results more convincing, it is suggested to increase the quantitative analysis of fluorescence
intensity in the cellular uptake of B-ionone liposomes.

7. The discussion section should be more in-depth.

8. It is mentioned in the experimental method that the polydispersion index is measured, but there is no result of this
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part. Please explain.
9. In the experimental methods section, evaluation of vesicle morphology of B-lonone liposomes using TEM was
repeated. Please check it carefully.

Reviewer 3

The article is interesting, and deserves publication in the journal after some revision:

1.  Table 2. from MATERIALS AND METHODS should be moved to RESULTS because it is not clear which
liposomes are being discussed.

2. What the hydrodynamic diameter is given in fig. 1? Averaged over intensity or number of particles?

3.  Why is there a slight decrease after the maximum in the calcein release curves in Fig. 67 For example, at 8
hours for ION-DOTAP 1 and ION-DOTAP 2 systems, at 4 hours - for ION-DOTAP 3.

4.  What is the encapsulation efficiency of calcein? Could this have affected the release profiles?

5. For publication in such a journal, it is not enough to conduct research on a model substrate. It is necessary to
load an anticancer drug, for example, doxorubicin, into the developed systems and study the change in its cytotoxicity
when encapsulated in liposomes.

6. Why was this cell line chosen?

7.  Why is this B-ionone molar ratio chosen? Have other molar ratios been tested?

Lots of misprints. Authors should carefully read their manuscript. For example:

1. Lines 49-50: «in lung cancer cell death, (A549) through» replace with «in lung cancer cell (A549) death,
through»;

2. Line 79: «Cationic lipid 17» replace with «Cationic lipid17»;

3. Line 103: link is incorrectly formatted «(Wang et al., 2012)»;

4. Line 120: «<DOTA» replace with «kDOTAPY;

5. Line 215: the section name is given twice;

6. Lines 266-267: «DOTAP, a cationic phospholipid containing an NH4+ group, is low in toxicity compared to other
cationic lipids18.». Exactly the same sentence was given in the introduction (lines 80-82). Remove duplication;

7.  Calcein sometimes writes with a small letter, sometimes with a capital letter. Bring everything to the same view.

Andang MIATMOKO <andang-m@ff.unair.ac.id> Thu, Jan 12, 2023 at 5:47 PM
To: Scientific Reports <srep@nature.com>

Dear Editor,

Could you please give us an extension to submit the revision for about 2-3 weeks? Since there was an end of year
holiday, we needed to arrange the revision appropriately.

Many thanks

[Quoted text hidden]

Salam,

Andang Miatmoko, PhD., Apt.

Department of Pharmaceutical Sciences

Faculty of Pharmacy, Airlangga University
Nanizar Zaman Joenoes Building

Campus C Airlangga University, Mulyorejo, 60115
Surabaya

Pooja Bisht <srep@nature.com> Fri, Jan 13, 2023 at 12:15 PM
Reply-To: Pooja Bisht <srep@nature.com>
To: andang-m@ff.unair.ac.id

Dear Dr. Miatmoko,

Thank you for your email.

This will not be a problem — we do appreciate that some revisions do take longer than others and we would
be more than happy to accommodate an extension for you till 31 Jan 2023.

Please submit your revised manuscript when you are ready.

Best Regards,

https://mail.google.com/mail/u/1/?ik=1dc6c21fd9&view=pt&search=all&permthid=thread-f: 1753373448504 766104 &simpl=msg-f:17533734485047... 3/4



3/26/23, 9:14 AM Airlangga University Mail - Scientific Reports: Decision on your manuscript

Pooja Bisht
Editorial Support at Scientific Reports

On Thu, 12 Jan at 10:47 AM , Andang-m <andang-m@ff.unair.ac.id> wrote:
[External - Use Caution]
[Quoted text hidden]

Pooja Bisht <srep@nature.com> Fri, Feb 10, 2023 at 11:35 PM
Reply-To: Pooja Bisht <srep@nature.com>
To: andang-m@ff.unair.ac.id

Dear Dr. Miatmoko,

Hope this email finds you well.

As per your request we grant you further extension till 24 Feb 2023.

Please submit your revised manuscript when you are ready.

Best Regards,
Pooja Bisht
Editorial Support at Scientific Reports

On Fri, 13 Jan at 5:15 AM , Pooja Bisht <srep@nature.com> wrote:
Dear Dr. Miatmoko,
Thank you for your email.

This will not be a problem — we do appreciate that some revisions do take longer than others
and we would be more than happy to accommodate an extension for you till 31 Jan 2023.

Please submit your revised manuscript when you are ready.

Best Regards,
Pooja Bisht
Editorial Support at Scientific Reports

On Thu, 12 Jan at 10:47 AM , Andang-m <andang-m@ff.unair.ac.id> wrote:
[External - Use Caution]
[Quoted text hidden]
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1 message

andang miatmoko <andang-m@ff.unair.ac.id>

Scientific Reports <srep@nature.com> Fri, Mar 3, 2023 at 9:07 PM

To: andang-m@ff.unair.ac.id

https://mail.google.com/mail/u/1/?ik=1dc6c21fd9&view=pt&search=all&permthid=thread-f:1759355827317753895&simpl=msg-f:17593558273177 ...

Ref: Submission ID cdf48bd0-0dc3-4db5-96f2-4bfd93589444
Dear Dr Miatmoko,

Re: "The Effect of 1,2-Dioleoyl-3-Trimethylammonium Propane (DOTAP) Addition on the Physical Characteristics of
B-lonone Liposomes"

We are pleased to let you know that your manuscript has now passed through the review stage and is ready for
revision. Many manuscripts require a round of revisions, so this is a normal but important stage of the editorial
process.

Editor comments
Please revise your manuscript based on the reviewer's comments.

To ensure the Editor and Reviewers will be able to recommend that your revised manuscript is accepted, please pay
careful attention to each of the comments that have been pasted underneath this email. This way we can avoid future
rounds of clarifications and revisions, moving swiftly to a decision.

Once you have addressed each comment and completed each step listed below, the revised submission and final file
can be uploaded via the link below.

If you completed the initial submission, please log in using the same email address. If you did not complete the initial
submission, please discuss with the submitting author, who will be able to access the link and resubmit.

https://submission.springernature.com/submit-revision/cdf48bd0-0dc3-4db5-96f2-4bfd93589444

You can visit https://researcher.nature.com/your-submissions to track progress of this or any other submissions you
might have.

CHECKLIST FOR SUBMITTING YOUR REVISION

1. Please upload a point-by-point response to the comments, including a description of any additional experiments
that were carried out and a detailed rebuttal of any criticisms or requested revisions that you disagreed with. This
must be uploaded as a 'Point-by-point response to reviewers' file.

You'll find a handy one-page PDF on how to respond to reviewers’ comments here:
https://www.nature.com/documents/Effective_Response_To Reviewers-1.pdf

2. Please highlight all the amends on your manuscript or indicate them by using tracked changes.

3. Check the format for revised manuscripts in our submission guidelines, making sure you pay particular attention to
the figure resolution requirements:

https://www.nature.com/srep/publish/guidelines

Finally, if you have been asked to improve the language or presentation of your manuscript and would like the
assistance of paid editing services, then our expert help at Springer Nature Author Services can help you improve
your manuscript through services including English language editing, developmental comments, manuscript
formatting, figure preparation, translation, and more.

To find out more and get 15% off your order then click the link below.

https://authorservices.springernature.com/go/sn/?utm_source=SNAPP&utm_medium=
Revision+Email&utm_campaign=SNAS+Referrals+2022&utm_id=ref2022
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Please note that use of an editing service is neither a requirement nor a guarantee of publication. Free assistance is
available from our resources page: https://www.springernature.com/gp/researchers/campaigns/english-language-
forauthors

To support the continuity of the peer review process, we recommend returning your manuscript to us within 14 days. If
you think you will need additional time, please let us know and we will aim to respond within 48 hours.

Kind regards,

Arezoo Sodagar Taleghani
Editorial Board Member
Scientific Reports

Reviewer Comments:

Reviewer 3
| am satisfied with the work that the authors have done to correct all my comments and answer my questions.

Reviewer 1
There are some concerns in the revision

Line 18 efficiency1817 , check the citation style

Line 470 Liposomes were prepared according to the formula in the Table 2 by adding Coumarin-6 to each mL of
liposomes. Please mention the amount of Coumarin-6 added.

Line 482 1x 107 cells per mL is too high for a 6 well plate.

Line 484-485 The medium was replaced with B-ionone liposomes at a coumarin-6 concentration of 10g/mL. The
concentration 10g/ml, is that correct?

Line 132 "However, the size decreased with the addition of DOTAP to the formula, as shown in Figure 1.A", From
figure 1 A, the size increased with the addition of DOTAP.

For the commend no 10, “Since both Lipo-DOTAP-Blank and ION-DOTAP-3 have the same amount of DOTAP, why is
there a difference in Coumarin-6 intake by the cells”

The response was. “LIPO-DOTAP-Blank has a high deviation, probably because the presence of beta-ionone affects
it.” However, from the figure, the deviation is not high and LIPO-DOTAP-Blank does not have beta-ionone. LIPO-
DOTAP-Blank is the second bar in the graph, and it has a low error bar.

Line 274-275 The results showed that there is an increase in cytotoxicity of the ION-DOXO-DOTAP-2 formula in T47D
cells (Fig. 9B). There is a mismatch between the statement and the figure 9 description where its written 9.B is Hela
and 9C is T47D.

The IC 50 values from 9.C should be much less than 1 ug/ml and ION-DOXO-DOTAP 0 and ION-DOXO- DOTAP 2
should have similar IC 50 values.

Reviewer 2
The authors have responded well to the reviewers' comments, and the manuscript is ready for publication
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1 message

andang miatmoko <andang-m@ff.unair.ac.id>

Scientific Reports <srep@nature.com> Tue, Mar 14, 2023 at 1:11 PM

To: andang-m@ff.unair.ac.id
Ref: Submission ID cdf48bd0-0dc3-4db5-96f2-4bfd93589444

Dear Dr Miatmoko,

Re: “The Effect of 1,2-Dioleoyl-3-Trimethylammonium Propane (DOTAP) Addition on the Physical Characteristics of 3-

lonone Liposomes”

We're delighted to let you know your manuscript has now been accepted for publication in Scientific Reports.

Editor comments

The final decision: Accept

Licence to Publish and Article Processing Charge

As the corresponding author of an accepted manuscript, your next steps will be to complete an Open Access Licence
to publish on behalf of all authors, confirm your institutional affiliation, and arrange payment of your article-processing

charge (APC). You will shortly receive an email with more information.

Checking the proofs

Prior to publication, our production team will also check the format of your manuscript to ensure that it conforms to the

standards of the journal. They will be in touch shortly to request any necessary changes, or to confirm that none are
needed.

Once we've prepared your paper for publication, you will receive a proof. At this stage, please check that the author
list and affiliations are correct. For the main text, only errors that have been introduced during the production process,
or those that directly compromise the scientific integrity of the paper, may be corrected.

Please make sure that only one author communicates with us and that only one set of corrections is returned. As the
corresponding (or nominated) author, you are responsible for the accuracy of all content, including spelling of names
and current affiliations.

To ensure prompt publication, your proofs should be returned within two working days.

Publication is typically within two weeks of the proofs being returned. Please note there will be no further
correspondence about your publication date. When your article is published, you will receive a notification email. If
you are planning a press release, contact scirep.production@springernature.com when you receive the proofs to
arrange a specific publication date.

Publication policies

Acceptance of your manuscript is conditional on all authors agreeing to our publication policies at:
https://www.nature.com/srep/journal-policies/editorial-policies.

Your article will be open for online commenting on the Scientific Reports website. Please use the report facility if you
see any inappropriate comments, and of course, you can contribute to discussions yourself. If you wish to track
comments on your article, please register by visiting the '‘Comments' section in the full text (HTML) version of your

paper.
A form to order reprints of your article is available at https://www.nature.com/reprints/author-reprints.html. To obtain
the special author reprint rate, orders must be made within a month of the publication date. After that, reprints are
charged at the normal (commercial) rate.

Once again, thank you for choosing Scientific Reports, and we look forward to publishing your article.

Kind regards,
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Arezoo Sodagar Taleghani
Editorial Board Member
Scientific Reports

Reviewer Comments:

Reviewer 1
The responses are satisfactory and the article can be published.

P.S. If appropriate, you may also consider uploading any protocols used in this manuscript to the protocol exchange,
part of our online web resource, https://protocolexchange.researchsquare.com. By participating, you are enabling
researchers to reproduce or adapt your methodology. The protocol exchange is fully searchable, providing your
protocols and paper with increased utility and visibility. Protocols can also be easily updated via versioning. Please
submit your protocol to https://protocolexchange.researchsquare.com/submission. You may need to create a new
Research Square account. Please provide details of this article in the associated publications section. You'll find more
information at: https://protocolexchange.researchsquare.com

** Visit the Springer Nature Editorial and Publishing website at www.springernature.com/editorial-and-publishing-jobs

for more information about our career opportunities. If you have any questions, please email
Editorial.Publishing.Jobs@springernature.com. **
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Chin-Shiuv Huang?

B-ionone (ION) s a cyclic terpenoid compound that demonstrates considerable potential for the
prevention and treatment of cancer. However, the water solubility of B-ionone is poor and the
compound demonstrates low permeability. Liposomes have been reported as increasing both
qualities. In this study, the development of B-ionone liposomes was initiated by adding 1,2-dioleoy|-
3-trimethylammonium propane (DOTAP) to produce cationic liposomes as a means of enhancing
binding to cancer cells. Liposomes composed of B-ionone, HSPC, cholesterol, and DSPE-mPEG,,
were prepared using the thin layer hydration method. Cellular uptake studies were carried out with
HeLa cells incubated with B-ionone liposomes for two hours. The results indicated that the addition
of DOTAP increased particle size and affected the spectroscopical and thermogram profiles of the
liposomes, thereby confirming reduction in liposome crystallinity, while the zeta potential became
positive. Moreover, the calcein release profile further showed that additional DOTAP increased
both membrane fluidity and cellular uptake in HeLa cells In conclusion, adding DOTAP affected the
physicochemical cationic properties of liposome and improved cellular uptake in HeLa cells.

B-ionone is a cyclic terpenoid compound with a basic core striicture of retinoic acid, retinol, -carotene, and
vitamin A which is found in many fruits, vegetables, and grains such as carrots, raspberries, almonds, tea, and
tomatoes'. Research has shown that f-ionone has the potential to both prevent and treat several types of cancer,
such as breast, colon, lung, and liver®. The anticancer activity involves several mechanisms, including antipro-
liferation, where ﬁ—ionone inhibits the proliferation of lung cancer cells (A549) by inducing apoptosis as seen
from the increased expression of the Bax gene and reduced expression of the Bcl-2 gene which suppresses the
expression of cPLA2 and COX-2 proteins®. f-ionone causes apoptosis, as seen in lung cancer (A549) cell death,
(A549) through loss of mitochondrial membrane potential as measured by staining using rhodamine-123*
Besides that, f-Tonone can inhibit the in vitro proliferation of breast cancer cells. One of the mechanisms for
inhibiting MCF-7 cell proliferation is reducing cyclooxygenase (COX-2) activity in the induction of apoptosis
of MCE-7 cells. f-Ionone at a concentration of less than 50 pmol/L can reduce the expression of COX-2 protein
in mice tumor tissue, which is considered a target for cancer molecules®.

Dissolving f-ionone in water at a level of 0.169 g/L is extremely difficult. p-ionone also has low permeabil-
ity with log P=4°7 and is classified as falling within Biopharmaceuticals Classification System (BCS) class IV.
Numerous studies have shown that using liposomes can improve the solubility and permeability of compounds
belonging to class IV BCS".

Liposomes are lipid vesicles consisting of an aqueous phase core surrounded by one or more phospholipid
bilayers”. Liposome membranes are composed of natural and/or synthetic phospholipids which are relatively
biocompatible, biodegradable, and non-immunogenic. Due to the unique bilayer structure, liposomes act as

'Department of Pharmaceutical Sciences, Faculty of Pharmacy, Universitas Airlangga, Campus C UNAIR,
Surabaya 60115, Indonesia. ‘Stem Cell Research and Development Center, Universitas Airlangga, Campus C
UNAIR, Surabaya 60115, Indonesia. *Department of Food Nutrition and Health Biotechnology, Asia University,
Liofang Road, Wufeng District, Taichung 413545, Taiwan. *~email: andang-m@ff.unair.ac.id
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carriers for both lipophilic and hydrophilic materials. The latter materials are in the aqueous phase, while the
former are trapped in the lipid bilayer'".

The liposome delivery system is reported as overcoming Lopinavir’s low solubility and bioavailability to
increase therapeutic efficacy''. The use of liposomes can also increase drug permeability. The particle size of
liposomes allows higher intracellular uptake than other systems, thereby increasing drug bioavailability. Previ-
ous research has indicated that liposome encapsulation can significantly increase macrovascular permeability
after administration of Paclitaxel liposomes'?, where Paclitaxel is also classified as the compound in BCS class
4, like p-ionone.

The nature and charge density of liposomes affect the stability, kinetics, and extent of biodistribution and
interactions with liposome uptake by target cells". Cationic liposomes have the advantage of promoting higher
therapeutic Eﬂicacy against cancer cells’, where they can bind to negatively charged cell membranes. Other
studies have shown that they accumulate selectively in tumor angiogenic endothelial cells and are superior to
anionic or neutral liposomes'*'"*. The research results obtained by Peters et al. (2015) showed that the cell uptake
of 1,2-Dioleoyl-3-trimethylammonium propane (DOTAP)-liposomes was higher than that of the 1,2-dioleoyl-
L-a-glycero-3-phosphatidylethanolamine (DOPE)-liposomal formulation. Another study using DOTAP as lipid
composition demonstrated that transgene expression was increased in tumor cells due to the uptake of liposome-
DNA complexes by tumor cell phagocytosis in vitro'. Research conducted on the cytotoxicity test confirmed
that adding DOTAP to liposomes increased the cytotoxicity of HepG2 cancer therapy'’.

Cationic lipid'? strongly influences biodistribution and drug efficiency'”'®. DOTAP is a phospholipid type
frequently employed as a component of cationic liposomes. DOTAP contains an NH** group which renders it
positively charged and is low in toxicity compared to other cationic lipids'’. Based on the research of Chang et al.
(2018), the addition of DOTAP to the liposome formulation causes a change in size®”. The liposomes prepared
with PC only have a larger size than those prepared with a 1:1 ratio of PC and DOTAP (PC/DOTAP liposomes)
with the same amount oflipids. This is because by accumulating the same amount oflipids, DOTAP, which has
a shorter lipid chain, reduces the size of the liposome particle’!. In the DOTAP-DNA complexes, the charge ratio
of lipid/DNA highly affects the physical properties of the liposome. The addition of low-concentration DOTAP
produced a larger size, namely 190 + 8.4 nm, compared to liposomes with a high concentration of DOTAP, which
was 140+ 3.8 nm*. DOTAP-induced changes at the membrane interface may facilitate electrostatic interactions
in the polar head region. This physical interaction can decrease the particle size by reducing the radius of bilayer
curvature™. In addition, the low lipid/DNA charge ratio enhanced the repulsion of excess negative charges,
resulting in small particle sizes.

The relationship between liposome vesicle size and cell interactions was observed by means of the uptake from
bone marrow-derived macrophages (BMDM). The absorption of BMDM from small DOTAP: DOPE liposomes
was superior to that of their larger counterparts. Small cationic liposomes tend to be distributed to lymph nodes
more rapidly from the injection site than larger ones. The liposome charge was also observed where the addi-
tion of DOTAP as a cationic lipid resulted in an extremely positive zeta potential of approximately +40 mV
to +60 mV*’.

It was additionally reported that the dispersibility of liposomes following the addition of DOTAP was more
effective than without DOTAP due to the presence of electrostatic forces™. Furthermore, another study stated that
adding DOTAP can render liposomes spherical with an approximate size of 100 nm'®. On the other hand, adding
DOTAP can increase the fluidity of the bilayer membrane. This is evidenced by the research of Takechi-Haraya
etal. (2016), where DOTAP/Chol (90/10) has a liquid disorder arrangement, while DOTAP/Chol (50/50) has a
liquid order arrangement which was observed using the Atomic Force Microscope (AFM). It is also proven by
the deformation force curve where DOTAP/Chol (50/50) is steeper than DOTAP/Chol (90/10)%.

Lipophilic compounds such as f-ionone will be entrapped in the liposome membrane which will, in turn,
affect its fluidity. The results showed that the greater the amount of p-ionone trapped, the faster the release
rate””. Previous studies have also reported that drug compounds can interact with phospholipids, thereby affect-
ing membrane fluidity***. Therefore, the membrane’s fluidity will affect the stability of the drug entrapment
in liposomes and the drug released during circulation, thus determining the effectiveness of the treatment™.
Therefore, it is necessary to test the fluidity of the membrane, one method being calcein release. Calcein is a
water-soluble, quenching, and fluorescent substance widely used in cell viability studies™. Calcein release stud-
ies can be undertaken to determine membrane stability related to the presence or absence of liposome leakage
measured using a spectrofluorometer™.

In this study, the effect of the addition of different levels of DOTAP on the membrane’s physical characteristics
and the conducting of a fluidity test were evaluated. The data obtained may yield information on the effect of
adding DOTAP to p-ionone liposomes and the development of further liposome formulations for inclusion in
anticancer therapy.

Result

The particle size and zeta potential of B-ionone liposomes. The addition of DOTAP concentration
tended to increase particle size. The largest liposome with an average size of 191.27 +4.20 nm was achieved by
lipo-DOTAP blank. However, the size increased with the addition of DOTAP to the formula, as shown in Fig. 1a.
PDI measurements were carried out to determine the homogeneity of particle size. Particles with smaller PDI
values indicate a system with a homogeneous size distribution. PDI values > 0.7 indicate that the preparation has
an extensive distribution of particle sizes*. The lowest PDI value was obtained by the Liposome Blank formula,
as shown in Fig. 1b.
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Figure 1. The bar charts of average (a) particle size value, (b) polydispersity index and (¢) zeta potential of
B-ionone liposomes prepared with various concentrations of DOTAP. Lipo-Blank contained no DOTAP or
f-ionone, while Lipo-DOTAP Blank contained DOTAP at the highest concentration without the addition of
B-ionone, *p<0.5, *p<0.01, ***p<0.001, compared to Lipo-Blank.
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For the zeta potential value, the results indicated that the Lipo-blank, ION-DOTAP-2, and ION-DOTAP-3
liposomes differed significantly from liposomes ION-DOTAP-0, while Lipo-blank and ION- DOTAP-1 did not
show any difference with ION-DOTAP-0 as shown in Fig. lc.

The vesicle morphology of B-ionone liposomes analyzed by transmission electron microscopy
(TEM). From the results of the vesicle morphology analysis with TEM contained in Fig. 2, it can be observed
that the vesicles of ION-DOTAP-0 liposomes appear spherical with unilamellar membrane formation. In con-

Figure 2. Morphological observations of (a) ION-DOTAP-0, (b) ION-DOTAP-1, (c) ION DOTAP-2, and (d)
ION-DOTAP-3 liposomes were analyzed using Transmission Electron Microscopy (scale bar: 50 nm).
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trast, the formula, while also apparently spherical in shape, has a layered membrane due to the addition of
DOTAP.

The spectra profiles of fourier transform infrared spectroscopy (ftir) of B-ionone
liposomes. Identification of the compound’s structure was completed using the FTIR Alpha II Spectropho-
tometer within the range of wave numbers 4000-600 cm™. The spectra of liposome constituents can be seen in
Fig. 3, while those of the liposome formula produced can be seen in Fig. 4.

In the FTIR analysis, the Lipo-blank liposome spectra showed absorption bands identical to those in the
spectra of the liposome constituents, as shown in Fig. 3. However, a decrease in the intensity of the absorption
band after liposome formation occurred. The observed bands of the N-H functional group (3300-3500 cm™)
were identical to the DOTAP absorption band, the C=C group band (1640-1680 cm™') was identical to the
j-ionone absorption band, and the C-O group band (1050-1150 cm™) was identical to the absorption band of
p-ionone, DSPE-mPEG, ,,, and cholesterol. The CH,-CH,-CH group (2850-3000 cm™') was identical to the
absorption band of all the constituents of liposomes.

According to the overlaid spectra of p-ionone liposomes prepared with various concentration of DOTAP
shown in Fig. 4, there were observed bands of N-H, CH,-CH,-CH, C = C (alkene), dan C-O functional groups
for all formula. There are disappearances of some identical peaks of f-ionone and DOTAP observed for p-ionone
liposomes with DOTAP addition. The spectra profiles of f-ionone liposomes show increasing the intensity
and widening of absorption band of N-H groups that represent the DOTAP. However, spectra shown for each
[-ionone liposomes showed no significant differences in the intensity of same type of absorption band.

Differential thermal analysis (DTA) of B-ionone liposomes.  The thermal analysis results produced
using differential thermal analysis (DTA) on each liposome component and liposome formula can be seen in the
thermogram shown in Fig. 5. The results show that the DTA thermogram of liposome constituents, i.e., DOTAP,
experienced endothermic peaks at 86.0 °C and 200.8 °C, while the HSPC thermogram registered two endother-
mic peaksat 83.6 °C and 182 °C. On the other hand, the DSPE-mPEG2000 thermogram recorded endothermic
peaks at 59.2 °C and 249.2 °C, and cholesterol at 50.9 °C and 152.5 °C. The Lipo-blank, which consisted of a mix-
ture of cholesterol, HSPC, and DSPE-mPEG2000, registered two endothermic peaks at 139.2 °C and 214.0 °C.
The formation of liposomes produced endothermic peak shifts.

Figure 5 also contains the results of the overlaid DTA thermograms of the liposomes, namely: DOTAP,
Lipo-blank, Lipo-DOTAP Blank, ION-DOTAP-0, ION-DOTAP-1, ION-DOTAP-2, and ION-DOTAP-3. Each
formula had two endothermic peaks. For example, thermograms on Lipo-DOTAP Blank, ION-DOTAP-0, and
ION-DOTAP-1 liposomes produced endothermic peaks of approximately 140.2-140.8 °C and 213.2-214.2°C.
The endothermic peak formed was identical to the peaks of its constituents, namely: cholesterol and DOTAFP.

Furthermore, the thermogram of ION-DOTAP 2 liposomes underwent a shift with endothermic peaks
at temperatures of 176 °C and 114 °C. Meanwhile, the ION-DOTAP-3 liposomes, which contain the highest
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Figure 3. FTIR spectra of p-ionone, DOTAP, HSPC, DSPE-mPEG2000, cholesterol, Lipo-Blank, and Lipo-
DOTAP Blank. Lipo-Blank contained no DOTAP or -ionone, while Lipo-DOTAP Blank contained DOTAP at

the highest concentration without the addition of pf-ionone.
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Figure 4. FTIR spectra of f-ionone, DOTAP, , ION-DOTAP liposomes, and Lipo-DOTAP Blank, ION-
DOTAP 1, ION DOTAP 2, ION DOTAP 3 Lipo-Blank contained no DOTAP or p-ionone, while Lipo-DOTAP
3contained D OTAP at the highest concentration without the addition of B-ionone.

concentration of DOTAP, experienced a significant shift of endothermic peaks at 81.6 °C and 214.1 °C, with
relatively wide peaks when compared to the those of the other liposomes. It also resulted in the loss of the endo-
thermic peak of 152.5 °C, which is identical to that of cholesterol. This result confirms that the ION-DOTAP-3
thermogram experienced an endothermic peak increasingly similar to that of DOTAP.

The calcein released from B-ionone liposomes. Calculation of the cumulative percentage of the
calcein released from the liposomes indicates that the smallest percentage of the calcein released was in the
ION-DOTAP-0, indicating that this liposome has the most rigid structure compared to those of other formulas
as presented in Fig. 6. Meanwhile, the highest percentage of released calcein was observed in ION-DOTAP 3
liposomes.

In addition, the release flux value obtained from this study reveals that the liposome ION-DOTAP-3
had the largest flux value (6.7074 +1.8650), followed by ION-DOTAP-2 (2.8357 £0.7453), ION-DOTAP 1
(1.6169 +0.4700) and ION-DOTAP-0 (0.2674 +0.0545) as shown in Table 1.

The cellular uptake of B-ionone liposomes in HeLa cells. InFig. 7, cells in the LIPO-blank treatment
can be observed where the fluorescence intensity of coumarin-6 loaded into liposomes was relatively low. The
liposomes containing coumarin-6 with high DOTAP levels increased the fluorescence intensity. Figure 7 shows
that ION-DOTAP-0 liposomes containing coumarin-6 infiltrated the HeLa cells indicated by green fluores-
cence, while ION-DOTAP-1 liposomes were only slightly fluorescent. However, they were less visible and the
fluorescence of the ION-DOTAP-2 liposomes was relatively weak in intensity as shown in the cell membrane
and cytoplasm.

Meanwhile, as shown in Fig. 8, the ION-DOTAP-3 liposome with the highest DOTAP content increased the

fluorescence intensity and produced the highest cellular coumarin-6 levels than other formulas.

In vitro cytotoxicity evaluation of B-ionone liposomes.  The IC;; cytotoxicity test on HeLa cells aims
to determine the effect of adding DOTAP to B-ionone liposomes in cancer therapy. The cells incubated with
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Figure 5. Thermogram proﬁle of HSPC, DOTAP, DSPE-mPEG2000, Cholesterol, Lipo-Blank, Lipo-DOTAP
Blank, ION-DOTAP-0, ION-DOTAP-1, ION-DOTAP-2, and ION-DOTAP-3.
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Figure 6. The calcein release profile of ION-DOTAP-0, ION-DOTAP-1, ION-DOTAP-2, and ION-DOTAP-3
liposomes in PBS pH 7.4 as the release media at a temperature of 37 °C.

Formula Calcein release flux (pg/cm®(h, n=3)
ION-DOTAP 0 0.2674£0.0545
ION-DOTAP 1 L6169 +0.4700

ION-DOTAP 2

28357 £0.7453

ION-DOTAFP 3

6.7074 + 18650

Table 1. The release flux value of calcein released from [-ionone liposomes prepared with various
concentrations of added DOTAP.

p-ionone liposomes for 48 h resulted in the percentage of cell viability shown in Fig. 9A. It can be seen that HeLa
cells were not sensitive to p-ionone liposomes, and all treatments resulted in high cell viability.

To further evaluate the cytotoxic effects on these cells, DOXO was co-loaded into B-ionone liposomes.
As shown in Fig. 9B, an increase in the cytotoxic effect also occurred in T47D cells, where the [ON-DOXO-
DOTAP-2 formula gave the lowest IC;, value compared to other liposome formulas, indicating its high cytotox-
icity. On the other hand, ION-DOXO-DOTAP-0, which does not contain DOTAP, produces the smallest 1C;,
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Figure 7. Photomicroscopy of cellular uptake of HeLa cells after incubation with f-ionone liposomes
containing Coumarin-6 (in green color) prepared with various concentrations of DOTAP for two hours at
20 x magnification under a fluorescence microscope.
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Figure 8. Coumarin-6 levels in HeLa cells post-incubation with B-ionone liposomes containing Coumarin-6
prepared with various concentrations of DOTAP for two hours.
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Figure 9. The viability of (A) HeLa cells after incubation of f-ionone liposomes and (B) T47D and (C) HeLa
cells after incubation with p-ionone liposomes co-loaded with doxorubicin for 48 h.
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value. The results also showed that there is an increase in cytotoxicity of the ION-DOXO-DOTAP-2 formulain
HelLa cells; however, ION-DOXO-DOTAP-0 produces the highest ICg, value (Fig. 9C).

Discussion

In this study, liposomes were prepared to deliver p-ionone, alow water soluble and poorly permeable drug, used
in anticancer treament®’. However, the composition of phospholipids significantly affects liposomes’ characteris-
tics which may relate to their pharmacological activity. Therefore, this study evaluated the effect of the addition
of DOTAP on the physical characteristics of f-ionone-loaded liposomes, including: particle size, zeta potential,
morphology, infrared (IR) spectroscopic profiles, thermal analysis, and calcein release.

The addition of DOTAP affects the physicochemical characteristics of the liposomes, with increased DOTAP
concentration resulting in larger particle size. This is probably due to the HSPC, cholesterol, and DSPE-
mPEG2000 components which have ordered molecule arrangements producing a rigid membrane structure®.
Moreover, the possibility exists of interaction between the polar groups of DOTAP and the choline groups of
HSPC, both of which are positively charged and therefore repel each other, leading to a widening of the bilayer
membrane’s space.

The spectra of liposomes loaded p-ionone with DOTAP addition experienced a reduction in the intensity
and widening of the absorption band in the N-H group which is characteristic of DOTAP. The N-H group in
DOTARP is the polar section of the phospholipid head®. Furthermore, the analysis of the absorption band on
the alkyl group (CH,) can be used as an indicator of the regularity of the lipid chain arrangement. The reduced
intensity and widening of the absorption band indicate an increase in the gauche conformation®®. The spectra
of liposomes formed showed a decrease in the intensity of the absorption band on the alkyl group, indicating
a potential increase in the gauche conformation, which changed the composition of the lipid chain thereby
rendering it more fluid.

Several identical peaks in DOTAP and p-ionone were not visible in the spectra of the liposomes loaded
p-ionone with DOTAP addition, indicating that there could be physical interaction™. Meanwhile, the spectra
shown for each liposome formula did not indicate a significant difference in the intensity of the absorption bands.

FTIR analysis, in determining the interaction of DOTAP with liposome membranes, can be performed by
observing the absorption band on certain functional groups, namely: the phosphate group (R-PO,-R’) and the
ester group (—-CO-0) present on the head of HSPC which is polar™. Neither the Lipo-blank FTIR spectra nor
the blank Lipo-DOTAP showed any absorption bands in the two functional groups. Therefore, it is thought that
hydrogen bonding occurs in both the phosphate and phospholipid ester groups due to stretching of the absorp-
tion band*. Lipo-blank and Lipo-DOTAP Blank liposomes did not show a significant shift in the absorption
band and no new band formation, leading to the conclusion that only chemical interaction and no physical
interaction occurs. Moreover, the ION-DOTAP-3 thermogram shows an endothermic peak that is increasingly
similar to that of DOTAP. The widening and disappearance of the endothermic peaks on the thermogram indicate
a change in the regularity of the lipid structure lipid*. In other words, adding DOTAP can reduce the rigidity
of the membrane, thereby rendering it more fluid.

The calcein release test showed that the liposome ION-DOTAP-3 experienced the highest calcein release
compared to the other formulas. The release of calcein from the liposomes increased in line with that of mem-
brane fluidity™. It can therefore be concluded that ION-DOTAP 3 demonstrates the highest membrane fluidity.
Based on the results of the analysis conducted to determine the physical characteristics of p-ionone liposomes,
the addition of DOTAP can increase the particle size, rendering the zeta potential positive with the morphology
of liposomes appearing spherical with a layered membrane. Furthermore, the results of thermogram data and
spectroscopic profiles, show that the addition of DOTAP can cause the composition of the bilayer membrane to
become more fluid. This result is in line with the calcein release profile which indicates that adding DOTAP can
increase the fluidity of the liposome membrane.

‘With regard to the surface charge of liposomes, the liposome constituents such as HSPC and DSPE-mPEG,,
have a neutral charge, while f-ionone and cholesterol have no charge or are non-ionic”. Meanwhile, DOTAP is
a positively charged phospholipid with an NH* group on the head of the phospholipid'”. Consequently, adding
DOTAP to liposomes increased the positivity of the potential charge. Increasing the concentration of DOTAP
heightened the positive charge of the liposomes.

A cellular uptake test was carried out to determine the ability of f-ionone liposomes to infiltrate the HeLa
cells. The levels of liposomes entering HeLa cells were calculated as coumarin-6 levels. Coumarin-6 is a hydro-
phobic compound trapped in the bilayer membrane and the measured coumarin-6 level indicates how many
liposomes enter the cell. The green fluorescence indicates that f-ionone liposomes containing coumarin-6 are
present in the cells*!. The more intense the fluorescence color, the greater the amount of coumarin-6 absorbed .
Based on the findings of the quantification analysis of coumarin-6 levels, the ION-DOTAP-3 formula produced
higher levels than other formulas. It is because the ION-DOTAP-3 liposomes contain cationic lipid (DOTAP)
at a higher concentration than other formulas, resulting in a signiﬁcant ionic interaction between negatively
charged cancer cells and B-ionone liposomes containing DOTAP (cationic lipid)*.

It was also reported that particle size affects the endocytosis pathway of liposomes into cells. In this study,
rising levels of DOTAP increased the particle size of liposomes, although this was in the range of <200 nm which
was still relatively modest. Consequently, no significant effect on cellular uptake was regarded as having occurred.
The entry of p-ionone liposomes was due to the addition of DOTAP to cells through a process of endocytosis
which requires energy to introduce foreign particles into the cell. The results demonstrated a significant differ-
ence between the [ON-DOTAP-3 and the blank lipid formula, blank ION-DOTAP, and ION-DOTAP-1. In this
study, it can be seen that, with the addition of higher DOTAP levels, f-ionone liposomes can increase cell uptake
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in HeLa cells. This greater cell uptake leading to increased coumarin-6 levels and microscopic observations of
HelLa cells showed that the intensity of coumarin-6 rose with the occurrence of higher DOTAP levels.

The ICs; cytotoxicity test was carried out on HeLa cells to determine the effect of adding DOTAP to p-ionone
liposomes in cancer therapy. Unfortunately, f-ionone liposomes had no cytotoxic effects even though the cel-
lular uptake test results show that liposomes entered the cells. This result indicates that it is possible that these
cells are not sensitive to f-ionone, which becomes the limitation of our study. Therefore, a cytotoxicity test was
carried out by co-encapsulating DOXO into f-ionone liposomes (ION-DOXO-DOTAP liposomes ). DOXO
has been known as an anticancer compound sensitive to HeLa cells and T47D cells. The results showed that the
ION-DOXO-DOTAP liposomes had toxicity to both cancer cells. The ION-DOXO-DOTAP-2 had the highest
cytotoxicity. Compared to the ION-DOXO-DOTAP-0, which had no DOTAP addition, the toxicity is relatively
similar to that of DOXO. This is related to liposome formulations with the addition of DOTAP providing better
retention than liposomes without DOTAP. The increased drug release was proportional to the cell uptake, which
also increased with the addition of DOTAP. This result is in line with the study of Lei et al. (2011}, where it was
reported that cytotoxicity results were associated with cellular uptake. Therefore, high cellular uptake will give
an increased cytotoxicity value®’.

Conclusions

The results of this study indicate that the addition of DOTAP to p-ionone liposomes increased the particle size
slightly and rendered the charge of the liposomes positive. In addition, the higher the DOTAP concentration
added, the more fluid the liposomal membrane as indicated by the reduction in membrane crystallinity which
supported the higher calcein release from the liposomes. The introduction of DOTAP into liposomes highly
affects the physical properties of i-ionone liposomes, thereby increasing the cellular uptake and cytotoxicity. Pro-
posing the incorporation of DOTAP into B-ionone liposomes requires further studies on its anticancer efficacy.
From the results of this analysis, although the addition of DOTAP renders the liposomes more fluid, its ability
to enhance the cellular uptake provides potential benefits when used as a delivery system for cancer therapy.

Materials and methods

Materials. In'this study, -ionone was purchased from Sigma-Aldrich Inc. (Saint Louis, USA). The liposome
component was 1,2-dioleoyl-3-trimethylammonium propane (DOTAP), Hydrogenated Soybean Phosphati-
dylcholine (HSPC), and Distearoyl-glycerophosphoethanolamine-N-(Carbonyl-methoxy polyethylene glycol
2000 (DSPE-mPEG ), which were products of Nof Corporation (Tokyo, Japan). Cholesterol was obtained
from Wako Inc., Ltd. (Osaka, Japan), while calcein (Fluorexone') was a product of Nacalai Tesque Inc. (Kyoto,
Japan). The buffer components include phosphate buffer pH 7.4, KH,PO,, Na,HPO,, NaCl, and KCl were pur-
chased from Merck Inc. (Darmstadt, Germany). Chloroform and methanol were products of Merck Inc. (Darm-
stadt, Germany). Other reagents and materials used were of non-technical grade.

Preparation of B-ionone liposomes. p-ionone liposomes were prepared by the thin film hydration
method. First, f-ionone, DOTAP, HSPC, DSPE-mPEG,, and cholesterol were dissolved in chloroform. As
shown in Table 2, appropriate amounts of each solution were, mixed in a round bottom flask. The chloroform
was then evaporated and completely removed using a rotary evaporator at 55 °C to forma thin film layer on the
flask wall. The thin film formed was hydrated with phosphate-buffered saline (PBS) pH 7.4 and sonicated using a

sonicator at 55 °C for 10 min®". Extrusion was subsequently carried out with an extruder (Avanti’, Mini Extruder,
Avanti Polar Lipid Inc., Alabama, USA) by passing liposomes through a polycarbonate membrane with various
pore sizes, i.e., 400, 200, and 100 nm, with a heating block at a temperature of 55-60 °C to produce liposomes
approximately 100 nm in size*.

Evaluation of physical characteristics of B-ionone liposomes. The particle size of [B-ionone
liposomes were determined by the dynamic light scattering method using a Delsa Nano C Particle Analyzer
at 25 °C. Meanwhile, the zeta potential was measured using the electrophoresis light scattering method using
the Malvern Zetasizer Nano Series Analyzer at 25 °C at the Sepuluh Nopember Institute of Technology (ITS),
Surabaya, Indonesia. The liposomes were diluted with demineralized water, placed in a cuvette, and measured
for particle size and zeta potential®’.

Composition (mole ratio)
Components Lipo-blank |Lipo-DOTAPblank | ION-DOTAP-0 | ION-DOTAP-1 | [ON-DOTAP-2 | ION-DOTAP-3
P-ionone - - 30 30 30 30
DOTAP - 8 o 25 5 8
HSPC 35 35 35 35 35 35
Cholesternl 25 25 25 25 25 25
DSPE-mPEG, o, 10 10 10 10 10 10
Hydrating buffer | Phosphate buffered saline (PBS) pH 74

Table 2. Composition of f-ionone liposomes.
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Evaluation of vesicle morphology of B-ionone liposomes using transmission electron micros-
copy (TEM). Liposome morphology, determined using the JEOL JEM-1400 TEM (Jeol Inc., USA) instru-
ment, was carried out at the Laboratory of Chemistry of Gadjah Mada University (UGM), Yogyakarta, Indo-
nesia. Liposomes were first diluted using demineralized water at a volume ratio of 1:5 of liposome and water
respectively. The sample was subsequently stained with 4% phosphotungstic acid at a ratio of 1:1. Samples were
placed on a copper grid, and images taken at various magnification sizes'®.

Fourier-transform infrared spectroscopy (FTIR) Analysis of B-lonone Liposomes. FTIR eval-
uation was carried out to determine molecular interactions within the liposomes. Before the analysis, each
B-ionone liposome was hydrated with PBS pH 7.4 containing 7% sucrose and freeze dried. FTIR analysis was
then conducted using an FTIR Alpha II Spectrophotometer (Bruker, Ettlingen, Germany). The sample was put

into the sample container and the spectra measured at wave numbers of 4000-600 cm™.

Differential thermal analysis (DTA) of B-ionone liposomes. DTA is used to evaluate changes in
sample properties evident from the endothermic and exothermic peaks on the DTA thermogram when heat is
applied. The tests were carried out using a DTA instrument (Mettler Toledo FP90, Switzerland). Each p-ionone
liposome was hydrated with PBS pH 7.4 containing 7% sucrose and freeze-dried before analysis. The freeze-
dried samples were placed in aluminum crucibles and heated from 30 to 300 °C at the rate of 10 °C/min®".

Evaluvation of calceinrelease. Preparation of f-ionone liposomes containing calcein for release study.  The
B-ionone liposomes were prepared on the basis of the above method. The thin lipid film formed was then hy-
drated with 1 mL of PBS pH 5.0 containing 3.4 mM calcein (Nacalai Tesque Inc., Kyoto, Japan). Extrusion was
subsequently carried out with an extruder (Avanti’, Mini Extruder, Avanti Polar Lipid Inc., Alabama, USA) by
passing liposomes through a polycarbonate membrane with various pore sizes of 400, 200, and 100 nm with a
heating block at 55-60°C". The free calcein was subsequently separated from the liposomes by placing them into
the Amicon” Ultra-4 Centrifugal Filter Unit tube with a molecular weight cut-off (MWCO) of 10,000 Da (Merck
Millipore, Darmstadt, Germany). The tube was centrifuged using a Hettich Rotofix 32 Benchtop Centrifuge
(Hettich Lab., Tuttlingen, Germany) at 3500 rpm in order to remove the unentrapped or free calcein.

Calcein release assay from B-ionone liposomes. A calcein release study was conducted by dialysis. The liposomes
were placed in the Spectra/Por’7 dialysis membrane with MWCO (Spectrum Laboratories, USA) of 3500 Da.
50 mL of PBS pH 7.4 was employed as a release medium with a stirring speed of 350 rpm at 37 °C. C. Sampling
was performedat0.5, 1,2, 4, 8 12,24, and 48 h by replacing some samples with the same volume of fresh PBS pH
7.4. The calcein fluorescence intensity was subsequently measured using the GloMax -Multi Detection System
{Promega Corporation, Madison, USA) microplate reader at A,, =475 nm and A,,,,= 500-550 nm.

The cellular uptake assay of B-ionone liposomes. Preparation of f-ionone liposomes containing cou-
marin-6 as the fluorescent labeling agent.  The first procedure involved dissolving each liposome component in
chloroform. Liposomes were prepared according to the formula in the Table 2 by adding 0.3 mg Coumarin-6 to
each mL of liposomes containing 9.7 mg total lipid of HSPC, Cholesterol, and DSPE-mPE G, The amount of
coumarin-6 added was in accordance with the previous study of Miatmoko et al. (2021}, which successfully rep-
resented liposome uptake in cancer cells*®. Each component solution was appropriately mixed in a round bottom
flask covered with aluminum foil. The organic solvent was then placed in a rotary evaporator at a temperature of
55 °C until all organic solvents were removed and formed a thin film which was hydrated using 1 mL of PBS pH
7.4, vortexed, and sonicated for 10 mins at 55 °C. Liposomes were subsequently extruded using polycarbonate
membranes of sizes from 400, 200, to 100 nm to produce liposomes with a size of about 100 nm.

The cellular uptake assay. Initially, the HeLa cells, which were obtained from Stem Cell Research and Develop-
ment Center, Universitas Airlangga, were suspended in RPMI 1640 medium containing 10% Fetal Bovine Serum
(FBS) and 1% Penicillin-Streptomycin antibiotic at a concentration of 1 x 10° cells/mL, placed into a 6-well plate,
and incubated at 37 °C with 5% CO, environment for 24 h. Cells can be used for cellular uptake assay if they have
a confluence of 70-80%". The medium was replaced with f-ionone liposomes at a coumarin-6 concentration of
10 pg/mL and incubated for two hours, with the media being disposed of. The cells were first twice washed with
PBS pH 7.4 and then added to 1 mL of methanol and left for 5-10 mins. After the methanol had been discarded,
the cells were washed twice with PBS pH 7.4, containing 0.5% Tween 80 and approximately 1 mL of PBS pH 7.4
containing 1% FBS was added and left for 15 min. The cells were then washed twice with PBS solution pH 7.4.
The final step was to observe the cells by means of a fluorescence microscope with an FITC filter*.

Measurement of coumarin-6 levels in HeLa cells. In the first step, the cells were prepared with the same pro-
cedure as that for the cellular uptake assay and the samples were incubated for two hours. The medium was
then discarded and the cells washed twice with PBS pH 7.4. In order to measure the amount of intra-cellular
coumarin-6, the cells were lysed with 100 pL of lysis buffer containing 10 mM NaCl, 1 mM Ethylenediaminetet-
raacetic acid (EDTA), and 0.5% Triton X-100 by means of pipetting and added to 900 uL PBS pH 7.4 to enable
collection of the samples. The cell suspension was vortexed and centrifuged at 12,000 rpm for ten minutes. After
centrifugation, the supernatant’s fluorescence intensity was measured using GloMax -Multi Detection System
(Promega Corporation, Madison, USA) microplate reader at A,, =475 nm and A, = 500-550 nm™.

em
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In vitro cytotoxicity assay. Preparation of liposomes containing doxorubicin. In addition to P-ionone
liposomes, we prepared f-ionone liposomes co-loaded with Doxorubicin (DOXO) to produce ION-DOXO-
DOTAP liposomes and evaluate their cytotoxicities on T47D and HeLa cells. f-ionone liposomes co-loaded
with DOXO were prepared by the same formula and methods as f-ionone liposomes; however, the 0.65 M
Triethylamine was used as the hydrating solution. The liposomes were then eluted through a column packed
with Sephadex G50 using PBS pH 7.4. DOXO was added at DOX/total lipid ratio of 1:5, respectively, and the
mixture was then incubated in a water bath at 60 °C for 10 min. The liposomes were further separated from the

free DOXO by elution through the Sephadex G50 gel column.

WST assay. The in vitro cytotoxicity test procedure was evaluated for T47D cells and HeLa cells using the
WST-1 assay method. The T47D and HeLa cell were obtained from Stem Cell Research and Development Center,
Universitas Airlangga, and then cultured in Roswell Park Memorial Institute (RPMI)-1640 medium containing
10% Fetal Bovine serum and 1% Penicillin Streptomycin in a humidified atmosphere at 37 °C with 5% CO, air
supply. For the assay, T47D and HeLa cells with a concentration of 5 x 10° cells were added to each well of 96-well
plates and incubated for 24 h before treatment.

To evaluate the cytotoxicity, f-ionone liposomes and f -ionone liposomes co-loaded with DOXO were pre-
pared at various concentrations. These samples were added to each well containing the cells and incubated for
48 h. After the treatment, the cell number was determined using WST-1 assay. The cell viability was determined
as the relative measurement to the untreated cells by evaluating the absorbance of each well at 440 nm using a
microplate reader. The IC;, values of the compounds were calculated using the percentage of living cells and
analyzed using SPSS (probit) software.

Data analysis. The data for analysis consisted of the average + standard deviation measured in replications.
First, a Kolmogorov-Smirnov test was used to analyze the numerical data s for normal distribution. If the data
was normal (P value 20.05), the quantitative analysis was analyzed using One Way Analysis of Variance. If the P
value <0.05, the data analysis was followed by a post hoc test incorporating the use of Honestly Significant Dif-
ference (HSD). The analysis was conducted using the IBM SPSS Statistics software version 24.

Data availability
The datasets used and/or analyzed during the current study available from the corresponding author on reason-
able request.

Received: 27 September 2022; Accepted: 14 March 2023
Published online: 15 March 2023

References
1. Ansari, M. & Emami, S. p-lonone and its analogs as promising anticancer agents. Eur. . Med. Chem. 123, 141-154 (2016).
2. Scolastici, C. ef al. f-ionone inhibits persistent preneoplastic lesions during the early promotion phase of rat hepatocarcinogenes:
TGF-a, NF-kB, and p53 as cellular targets. Nutr. Cancer 66(2), 234-241(2015).
3. Lee, 5. M. et al. Anti-proliferative effects of f-ionone on human lung cancer A-549 cells. J. Life Sci. 23, 1351-1359 (2013).

4. Sharma, V. et al. [i-Tonone derived apoptosis inducing endoperoxides; Discovery of potent leads for anticancer agents. Eur. | Med.
Chem. 87, 228-236(2014).

5. Dong, H.-W. et al. Beta-ionone-inhibited proliferation of breast cancer cells by inhibited COX-2 activity. Arch. Toxicol 93(10),
1-11 (2019).

6. Lide, D. R. et al. CRC Handbook of Chemistry and Physics. (Taylor and Francis Group LLC, 2009).

7. OECD. Oecd sids B-ionone. pp. 4-5 (2004).

8. Moslehi, M. et al. Preparation, optimization and characterization of chitosancoated liposomes for solubility enhancement of
furosemide: A model BCS IV drug. Iran. J. Pharm. Res. 19, 366-382 (2020).

9. Skupin-Mrugalska, B Liposome-Based Drug Delivery for Lung Cancer. Nanotechnology- Based Targeted Drug Delivery Systems for
Lung Cancer (Elsevier Inc., 2019) https://doi.org/ 10.1016/b978-0-12-8157 20-6.00006-x.

10. Laouini, A. ef al. Preparation, characterization and applications of liposomes: State of the art. [ Colloid Sci. Biotechnol. 1, 147168
(2012).

11. Patel, G. M., Shelat, P. K. & Lalwani, A. N. QbD based development of proliposome of lopinavir for improved oral bioavailability.
Eur. J. Pharm. Sci. 108, 50-61 (2017).

12, Strieth, S. et al. Paclitaxel encapsulated in cationic liposomes increases tumor microvessel leakiness and improves therapeutic
efficacy in combination with cisplatin. Clin. Cancer Res. 14, 4603-4611 (2008).

13. Jufri, M. Arah dan perkembangan liposome drugs delivery systems. MIKT, 59-68 (2004).

14. Kawakami, 5., Suzuki, $., Yamashita, F. & Hashida, M. Induction of apoptosis in A549 human lung cancer cells by all-trans retinoic
acid incorporated in DOTAP/cholesterol liposomes. | Control. Release 110, 514-521 (2006).

15. Wieber, A, Selzer, T. & Kreuter, |. Physico-chemical characterisation of cationic DOTAP liposomes as drug delivery system for a
hydrophilic decapeptide before and after freeze-drying. Eur. . Pharm. Biopharm. 80, 358-367 (2012).

16. Ito, I et al Increased uptake of liposomal-DNA complexes by lung metastases following intravenous administration. Mol Ther.
7,409-418 (2003).

17. Tao, ]. et al. Optimization of a cationic liposome-based gene delivery system for the application of miR-145 in anticancer thera-
peutics. Int. . Mol. Med. 37, 1345-1354 (2016).

18. Hattori, Y., Tamaki, K., Ozaki, K., Ichi Kawano, K. & Onishi, H. Optimized combination of cationic lipids and neutral helper lipids
in cationic liposomes for siRNA delivery into the lung by intravenous injection of siRNA lipoplexes. [. Drug Deliv. Sci. Technol. 52,
1042-1050 (2019).

19. Gascén, A. R. & Pedraz, J. L. Cationic lipids as gene transfer agents: A patent review. Expert Opin. Ther. Pat. 18, 515-524 (2008).

20. Chang, 5. E, Yeh, C. C., Chen, P.]. & Chang, H. I. The impact of lipid types and liposomal formulations on osteoblast adiposity

and mineralization. Molecules 23, 1-17 (2018).
Choi, 8. Precise control of liposome size using characteristic time depends on solvent type and membrane properties. 18, 1-19
(2022) https://doi.org/ 10.21203/rs. 3.rs- 2162076/ v1.

21.

Scientific Reports |

(2023)13:4324 | https://doi.org/10.1038/s41598-023-31560-5 nature portfolio




www.nature.com/scientificreports/

22. Nchinda, G., Uberla, K. & Zschérnig, O. Characterization of cationic lipid DNA transfection complexes differing in susceptibility
to serum inhibition. BMC Biotechnol. 2, 1-10 (2002).

23, Campbell, R. B, Balasubramanian, 5. V. & Straubinger, R. M. Phospholipid-cationic lipid interactions: Influences on membrane
and vesicle properties. Biochim. Biophys. Acta Biomembr. 1512, 27-39 (2001).

24. Lou, G., Anderluzzi, G., Woods, 5., Roberts, C. W. & Perrie, Y. A novel microfluidic-based approach to formulate size-tuneable
large unilamellar cationic liposomes: Formulation, cellular uptake and biodistribution investigations. Eur. | Pharm. Biopharm.
143, 51-60 (2019).

25, Wang, Q., Rojas, E. C. & Papadopoulos, K. D. Cationic liposomes in double emulsions for controlled release. [ Colloid Interface
Sci. 383, 89-95 (2012).

26. Takechi-Haraya, Y. et al. Atomic force microscopic analysis of the effect of lipid composition on liposome membrane rigidity.
Langmuir 32, 6074-6082 (2016).

27. Chen, L. et al. Characterizations on the stability and release properties of p-ionone loaded thermosensitive liposomes (TSLs). J.
Agric. Food Chem. 66, 8336-8345 (2018).

28. Barroso, R. P, Basso, L. G. M. & Costa-Filho, A. ]. Interactions of the antimalarial amodiaquine with lipid model membranes.
Chem. Phys. Lipids 186, 68-78 (2015).

29, Basso, L. G. M., Rodrigues, R. Z, Naal, R. M. Z. G. & Costa-Filho, A. ]. Effects of the antimalarial drug primaquine on the dynamic
structure of lipid model membranes. Biochim. Biophys. Acta Biomembr. 1808, 55-64 (2011).

30. Miatmoko, A. et al. Dual loading of primaquine and chloroquine into liposome. Eur. Pharm. J. 66, 18-25 (2019).

31. Miatmoko, A. ef al. Interactions of primaquine and chloroquine with PEGylated phosphatidylcholine liposomes. Sci. Rep. 11, 1-12.
https://doi.org/10.1038/s41598-021-91866-0 (2021).

32. Ghosh, A. K, Basu, R. & Nandy, P. Lipid pertur bation of lip osomal membrane of dipalmitoyl phosphatidylcholine by chloroquine
sulphate—A fluorescence anisotropic study. Colloids Surf. B Biointerfaces 4, 1-4 (1995).

33. Maherani, B, Arab-Tehrany, E., Kheirolomoom, A., Geny, D. & Linder, M. Calcein release behavior from liposomal bilayer; Influ-
ence of physicochemical/mechanical/structural properties of lipids. Biochimie 95, 2018-2033 (2013).

34. Hara, M. et al. Stabilization of lippsomal membranes by carotenoids: Zeaxanthin, zeaxanthin ghicoside and thermozeaxanthin.
Mater. Sci. Eng. C 28, 274-279 (2008).

35. Danaei, M. ef al. Impact of particle size and polydispersity index on the clinical applications of lipidic nanocarrier systems. Phar-
maceutics 10, 57 (2018).

36. Barenholz, Y. Doxil —The first FDA-approved nano-drug: Lessons learned. J. Control. Release 160, 117-134 (2012).

37. Juszkiewicz, K., Sikorski, A. F. & Czogalla, A. Building blocks to design liposomal delivery systems. Int. | Mol Sci. 21, 1-22 (2020).

38. Refai, H., Hassan, D. & Abdelmonem, R. Development and characterization of polymer-coated liposomes for vaginal delivery of
sildenafil citrate. Drug Deliv. 24, 278-288 (2017).

39. Kesharwani, P, Md, 5., Alhakamy, N. A., Hosny, K. M. & Haque, A. Qbd enabled azacitidine loaded liposomal nanoformulation
and its in vitro evaluation. Polymers Basel 13, 1-18 (2021).

40. Cieslik-Boczula, K. et al. Interaction of quercetin, genistein and its derivatives with lipid bilayers— An ATR IR-spectroscopic study.
Vib. Spectrosc. 62, 64-69 (2012).

41. Ezer, N, Sahin, I & Kazanci, N. Vibrational spectroscopy alliin interacts with DMPC model membranes to modify the membrane
dynamics: FTIR and DSC Studies. Vib, Spectrosc. 89, 1-8 (2017).

42, Miatmoko, A. ef al. Interactions of primaquine and chloroquine with PEGylated phosphatidylcholine liposomes. Sci. Rep. 11, 1-12
(2021).

43. Aramaki, K. et al. Charge boosting effect of cholesterol on cationic liposomes. Colloids Surf. A Physicochem. Eng. Asp. 506, 732-738
(2018).

44, Sun, Y. ef al Cellular uptake mechanism and clearance kinetics of fluorescence-labeled glycyrrhetinic acid and glycyrrhetinic
acid-modified liposome in hepatocellular carcinoma cells. Environ. Toxicol. Pharmacol. 53, 46-56 (2017).

45. Muthu, M. 5., Kulkarni, 5. A., Xiong, ]. & Feng, 5. 5. Vitamin E TPGS coated liposomes enhanced cellular uptake and cytotoxicity
of docetaxel in brain cancer cells. Int. | Pharm. 421, 332-340 (2011).

46. Smith, M. C,, Crist, R. M., Clogston, J. D. & McNeil, 5. E. Zeta potential: A case study of cationic, anionic, and neutral liposomes.
Anal. Bioanal. Chem. 409, 5779-5787 (2017).

47. Lei, T. et al. Comparing cellular uptake and cytotoxicity of targeted drug carriers in cancer cell lines with different drug resistance
mechanisms. NIH Public Acess 23, 1-7 (2011).

48. Miatmoko, A. et al. The effect of chitosan addition on cellular uptake and cytotoxicity of ursolic acid niosomes. An. Acad. Bras.
Cienc. 93, (2021) https://doi.org/10.1590/0001-3765202 12020 1850,

Acknowledgements
The authors would like to thank Ms. Berlian Sarasitha Hariawan and Ms. Devy Maulidya Cahyani for kind
assistantship for manuscript preparation.

Author contributions

A.M.: (1) conception and design of the work, data acquisition, data analysis and interpretation; (2) critically
revising the article for important intellectual content; (3) Final approval of the version to be published; (4)
Agreement to be accountable for all aspects of the work in ensuring that questions related to the accuracy or
integrity of the work are appropriately investigated and resolved. EH.A : (1) conception and design of the work,
data acquisition, data analysis and interpretation; (2) Drafting the article; (3) Final approval of the version to be
published; (4) Agreement to be accountable for all aspects of the work in ensuring that questions related to the
accuracy or integrity of the work are appropriately investigated and resolved. A.A.A.: (1) conception and design
of the work, data acquisition, data analysis and interpretation; (2) Drafting the article; (3) Final approval of the
version to be published; (4) Agreement to be accountable for all aspects of the work in ensuring that questions
related to the accuracy or integrity of the work are appropriately investigated and resolved. N.R.: (1) data analysis
and interpretation; (2) critically revising the article for important intellectual content; (3) Final approval of the
version to be published; (4) Agreement to be accountable for all aspects of the work in ensuring that questions
related to the accuracy or integrity of the work are appropriately investigated and resolved. C.-S.H.: (1) data
analysis and interpretation; (2) Final approval of the version to be published; (3) Agreement to be accountable
for all aspects of the work in ensuring that questions related to the accuracy or integrity of the work are appro-
priately investigated and resolved.

Scientific Reports |

(2023)13:4324 | https:/fdoi.org(10.1038/s41598-023-31560-5 nature portfolio




www.nature.com/scientificreports/

Funding
This study was financially supported by Research Collaboration Funding between Universitas Airlangga, Indo-
nesia and Asia University, Taiwan.

Competing interests
The authors declare no competing interests.

Additional information
Correspondence and requests for materials should be addressed to A.M.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International

License, which permits use, sharing, adaptation, distribution and reproduction in any medium or
format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the
Creative Commons licence, and indicate if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

@ The Author(s) 2023

Scientific Reports | (2023) 13:4324 | https://doi.orgf10.1038/s41598-023-31560-5 nature portfolio




The effect of 1,2-dioleoyl-3-trimethylammonium propane
(DOTAP) Addition on the physical characteristics of B-ionone

liposomes

ORIGINALITY REPORT

134 9 106 Ow

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

Manon Berger, Anna Lechanteur, Brigitte 1 y
0

Evrard, Géraldine Piel. "Innovative lipoplexes
formulations with enhanced siRNA efficacy for
cancer treatment: Where are we now?",
International Journal of Pharmaceutics, 2021

Publication

)

www.dovepress.com

Internet Source

T

e

d-nb.info

Internet Source

T

-~

pure.manchester.ac.uk

Internet Source

<1%

o

www.scielo.br

Internet Source

<1%

www.science.gov

Internet Source

<1%

=

tel.archives-ouvertes.fr

Internet Source

<1%




res.mdpi.com

n InternetSouE)ce <1 %
www.mdpi.com

n InternetSourcep <1 %
Ling Chen, Rong Liang, Yihan Wang, Wallace

10 <|%
Yokoyama, Maoshen Chen, Fang Zhong. "
Characterizations on the Stability and Release
Properties of -ionone Loaded Thermosensitive
Liposomes (TSLs) ", Journal of Agricultural and
Food Chemistry, 2018
Publication
link.springer.com

InternetSF()Jurceg <1 %
koreascience.or.kr

Internet Source <1 %
docksci.com

Internet Source <1 %
Lifen Hou, Xiangyang Sun, Li Pan, Keren Gu.

14 < | %
"Effects of Phytosterol Butyrate Ester on the
Characteristics of Soybean
Phosphatidylcholine Liposomes", Journal of
Oleo Science, 2021
Publication
munin.uit.no

Internet Source <1 %




Ling Chen, Rong Liang, Yihan Wang, Wallace <1 o
Yokoyama, Maoshen Chen, Fang Zhong.
"Characterizations on the Stability and
Release Properties of B-ionone Loaded
Thermosensitive Liposomes (TSLs)", Journal of
Agricultural and Food Chemistry, 2018
Publication

M Kent Ranson, Tara Sinha, Mirai Chatterjee, <1 o
Fenil Gandhi, Rupal Jayswal, Falguni Patel, Saul ’
S Morris, Anne ] Mills. "Equitable utilisation of
Indian community based health insurance
scheme among its rural membership: cluster
randomised controlled trial", BMJ, 2007
Publication

Vishnu Priya, Sanjeev K. Singh, Ravindran <1 o
Revand, Sandip Kumar et al. "GPlIb/Illa
Receptor Targeted Rutin Loaded Liposomes
for Site-Specific Antithrombotic Effect",

Molecular Pharmaceutics, 2022

Publication
Ilgtr!rizlslégcseh.egranth.ac.ln <1 o
Mina Mekhail, Laila Benameur, Maryam <1 o

Tabrizian. "Self-Assembled Nanostructures
(SANs)", Elsevier BV, 2017

Publication

thno.org

Internet Source



<1%

22

Dabbas, Sudhir, Ritu R. Kaushik, Suman
Dandamudi, Geoffrey M. Kuesters, and Robert
B. Campbell. "Importance of the Liposomal
Cationic Lipid Content and Type in Tumor
Vascular Targeting: Physicochemical
Characterization and In Vitro Studies Using
Human Primary and Transformed Endothelial
Cells", Endothelium, 2008.

Publication

<1%

Toloza, E.M.. "Gene Therapy for Lung Cancer",
Seminars in Thoracic and Cardiovascular
Surgery, 200523

Publication

<1%

Xin Hai, Quan-Xing Mao, Wen-Jing Wang, Xiao-
Feng Wang, Xu-Wei Chen, Jian-Hua Wang. "An
acid-free microwave approach to prepare
highly luminescent boron-doped graphene
quantum dots for cell imaging", Journal of
Materials Chemistry B, 2015

Publication

<1%

topsecretapiaccess.dovepress.com

Internet Source

<1%

E
()

Yingna He, Linhua Zhang, Cunxian Song,
Dunwan Zhu. "Design of multifunctional
magnetic iron oxide

<1%



nanoparticles/mitoxantrone-loaded liposomes
for both magnetic resonance imaging and
targeted cancer therapy", International
Journal of Nanomedicine, 2014

Publication

digitalcommons.Isu.edu

Internet Source <1 %
ithesis-ir.su.ac.th 1

Internet Source < %

spiral.imperial.ac.uk <
Internet Source %
www.embopress.org

Internet Source <1 %

Katarzyna Wiercigroch-Walkosz, Jakub Cichos, <1 o
Edyta Wysokinska, Grzegorz Rotko, Wojciech ’
Katas, Mirostaw Karbowiak. "Near-Infrared

Ag2S quantum dots loaded in phospholipid
nanostructures: Physical properties, stability

and cytotoxicity", Colloids and Surfaces A:
Physicochemical and Engineering Aspects,

2019

Publication

B
—

ojs.ptbioch.edu.pl <1 o

Internet Source

José M. P. Carvalho, Taise Toniazzo, Leide P. <1 o
Cavalcanti, Izabel C. F. Moraes, Cristiano L. P. °



Oliveira, Samantha C. Pinho. "Physico-
chemical stability and structural
characterization of thickened multilamellar
beta-carotene-loaded liposome dispersions
produced using a proliposome method",
Colloid and Polymer Science, 2015

Publication

Qiang Hao, Guoxing Xu, Yue Yang, Yuxin Sun <1
] H %
et al. " Oestrone-targeted liposomes for
mitoxantrone delivery via oestrogen receptor
- synthesis, physicochemical characterization
and evaluation ", Journal of Pharmacy and
Pharmacology, 2017
Publication
benthamscience.com
Internet Source <1 %
jcbr.goums.ac.ir
Jlnterne;:Source <1 %
ubmed.ncbi.nim.nih.gov
Irr?ternetSource g <1 %
Ichioma Onyesom, Dimitrios A. Lamprou, <1 o
0

Lamprini Sygellou, Samuel K. Owusu-Ware et
al. "Sirolimus Encapsulated Liposomes for
Cancer Therapy: Physicochemical and
Mechanical Characterization of Sirolimus
Distribution within Liposome Bilayers",
Molecular Pharmaceutics, 2013

Publication



Yongtai Zhang, Qian Jing, Hongmei Hu, Zehui <1 o
He, Tong Wu, Teng Guo, Nianping Feng. ’
"Sodium dodecyl sulfate improved stability
and transdermal delivery of salidroside-
encapsulated niosomes via effects on zeta
potential", International Journal of
Pharmaceutics, 2020
Publication
coek.info

Internet Source <1 %
docplayer.net

InterneFt)SOLYrce <1 %
jpa.tums.ac.ir

IigrnetSource <1 %
macsphere.mcmaster.ca

InternetSEurce <1 %
test.dovepress.com

InternetSourcep <1 %

Ahmed A. H. Abdellatif, Hesham M. Tawfeek. <1 o
"Development and Evaluation of Fluorescent ’
Gold Nanoparticles", Drug Development and
Industrial Pharmacy, 2018
Publication

Chunxiao Gao, Liang Zhang, Zhan Tang, <1 o

Zhengyu Fang, Xiaoli Ye, Wenying Yu.

"Preparation, characterization, and anti-colon



cancer activity of oridonin-loaded long-
circulating liposomes", Pharmaceutical
Development and Technology, 2021

Publication

Hironaka, K.. "Design and evaluation of a
liposomal delivery system targeting the
posterior segment of the eye", Journal of
Controlled Release, 20090619

Publication

<1%

Lidong Han, Rong Yang, Shengxiao Yuan,
Shuang Ding, Ziheng Wu, Zhenghong Wu,
Xiaole Qi. "Soft multiple emulsions
demonstrating reversible freeze-thawing
capacity and enhanced skin permeability of
diclofenac sodium", Colloid and Polymer
Science, 2018

Publication

<1%

Ramezani, Mohammad, Bizhan Malaekeh-
Nikouei, Susan Malekzadeh, Mohammad Reza
Baghayeripour, and Mohammad Malaekeh-
Nikouei. "The Effect of Lipopolymer Structure
on the Transfection Efficiency of Hydrophobic
Polyethylenimine-based Cationic
Nanoliposomes", Current Nanoscience, 2012,

Publication

<1%

Yuki Takechi-Haraya, Yukihiro Goda, Kumiko
Sakai-Kato. "Control of Liposomal Penetration
into Three-Dimensional Multicellular Tumor

<1%



Spheroids by Modulating Liposomal
Membrane Rigidity", Molecular
Pharmaceutics, 2017

Publication

ajpendo.physiology.or

In"!(fr)netSourcep y gy g <1 %

dfs.semanticscholar.or

IFr?ternetSource g <1 %
www.spandidos-publications.com

InternetSoEzce p <1 %
www.tandfonline.com

Internet Source <1 %
Lenka Koklesova, Alena Liskova, Marek

<lw
Samec, Constanze Buhrmann et al.
"Carotenoids in Cancer Apoptosis—The Road
from Bench to Bedside and Back", Cancers,
2020
Publication
Shun-Fu Chang, Chih-Chang Yeh, Pin-Jyun

| - <l
Chen, Hsin-I Chang. "The Impact of Lipid
Types and Liposomal Formulations on
Osteoblast Adiposity and Mineralization",
Molecules, 2018
Publication

Andrea N. Trementozzi, Zachary I. Imam, <1 o

Morgan Mendicino, Carl C. Hayden, Jeanne C.

Stachowiak. "Liposome-Mediated



Chemotherapeutic Delivery Is Synergistically
Enhanced by Ternary Lipid Compositions and
Cationic Lipids", Langmuir, 2019

Publication

Kim, C.K.. "Nonviral Vector for Efficient Gene <1 o
Transfer to Human Ovarian Adenocarcinoma ’
Cells", Gynecologic Oncology, 200201
Publication

Mahsa Ansari, Saeed Emami. "B-lonone and <1 o

its analogs as promising anticancer agents”,
European Journal of Medicinal Chemistry,
2016

Publication

Exclude quotes Off Exclude matches Off

Exclude bibliography On



The effect of 1,2-dioleoyl-3-trimethylammonium propane
(DOTAP) Addition on the physical characteristics of B-ionone
liposomes

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS

/O Instructor

PAGE 1

PAGE 2

PAGE 3

PAGE 4

PAGE 5

PAGE 6

PAGE 7

PAGE 8

PAGE 9

PAGE 10

PAGE 11

PAGE 12

PAGE 13




	cover scierep.pdf (p.1)
	2 Editorial Board Highlights _ Scientific Reports.pdf (p.2-35)
	C-02.pdf (p.36-37)
	dotap beta ionone scirep.pdf (p.38-50)
	The effect of 1​,2-​dio​leo​yl-​3-t​rim​eth​ylammonium propane (DOTAP) Addition on the physical characteristics of β-ionone liposomes
	Result
	The particle size and zeta potential of β-ionone liposomes. 
	The vesicle morphology of β-ionone liposomes analyzed by transmission electron microscopy (TEM). 
	The spectra profiles of fourier transform infrared spectroscopy (ftir) of β-ionone liposomes. 
	Differential thermal analysis (DTA) of β-ionone liposomes. 
	The calcein released from β-ionone liposomes. 
	The cellular uptake of β-ionone liposomes in HeLa cells. 
	In vitro cytotoxicity evaluation of β-ionone liposomes. 

	Discussion
	Conclusions
	Materials and methods
	Materials. 
	Preparation of β-ionone liposomes. 
	Evaluation of physical characteristics of β-ionone liposomes. 
	Evaluation of vesicle morphology of β-ionone liposomes using transmission electron microscopy (TEM). 
	Fourier-transform infrared spectroscopy (FTIR) Analysis of β-Ionone Liposomes. 
	Differential thermal analysis (DTA) of β-ionone liposomes. 
	Evaluation of calcein release. 
	Preparation of β-ionone liposomes containing calcein for release study. 
	Calcein release assay from β-ionone liposomes. 

	The cellular uptake assay of β-ionone liposomes. 
	Preparation of β-ionone liposomes containing coumarin-6 as the fluorescent labeling agent. 
	The cellular uptake assay. 
	Measurement of coumarin-6 levels in HeLa cells. 
	In vitro cytotoxicity assay. 
	Preparation of liposomes containing doxorubicin. 
	WST assay. 


	Data analysis. 

	References
	Acknowledgements


	4 SJR Scientific Reports.pdf (p.51-53)
	3. Scopus - Scientific Reports.pdf (p.54-55)
	C-02.pdf (p.56-144)
	cover scierep.pdf (p.1)
	2 Editorial Board Highlights _ Scientific Reports.pdf (p.2-35)
	C-02.pdf (p.36-37)
	dotap beta ionone scirep.pdf (p.38-50)
	The effect of 1​,2-​dio​leo​yl-​3-t​rim​eth​ylammonium propane (DOTAP) Addition on the physical characteristics of β-ionone liposomes
	Result
	The particle size and zeta potential of β-ionone liposomes. 
	The vesicle morphology of β-ionone liposomes analyzed by transmission electron microscopy (TEM). 
	The spectra profiles of fourier transform infrared spectroscopy (ftir) of β-ionone liposomes. 
	Differential thermal analysis (DTA) of β-ionone liposomes. 
	The calcein released from β-ionone liposomes. 
	The cellular uptake of β-ionone liposomes in HeLa cells. 
	In vitro cytotoxicity evaluation of β-ionone liposomes. 

	Discussion
	Conclusions
	Materials and methods
	Materials. 
	Preparation of β-ionone liposomes. 
	Evaluation of physical characteristics of β-ionone liposomes. 
	Evaluation of vesicle morphology of β-ionone liposomes using transmission electron microscopy (TEM). 
	Fourier-transform infrared spectroscopy (FTIR) Analysis of β-Ionone Liposomes. 
	Differential thermal analysis (DTA) of β-ionone liposomes. 
	Evaluation of calcein release. 
	Preparation of β-ionone liposomes containing calcein for release study. 
	Calcein release assay from β-ionone liposomes. 

	The cellular uptake assay of β-ionone liposomes. 
	Preparation of β-ionone liposomes containing coumarin-6 as the fluorescent labeling agent. 
	The cellular uptake assay. 
	Measurement of coumarin-6 levels in HeLa cells. 
	In vitro cytotoxicity assay. 
	Preparation of liposomes containing doxorubicin. 
	WST assay. 


	Data analysis. 

	References
	Acknowledgements


	4 SJR Scientific Reports.pdf (p.51-53)
	author correspondency.pdf (p.54-64)
	Airlangga University Mail - Scientific Reports_ Decision on your manuscript (ionone 1).pdf (p.1-4)
	Airlangga University Mail - Scientific Reports_ Decision on your manuscript (ionone 2).pdf (p.5-6)
	Airlangga University Mail - Scientific Reports_ Decision on your manuscript (ionone 3).pdf (p.7-8)
	Submission Details _ Scientific Reports dotap.pdf (p.9-11)

	turnitin dotap.pdf (p.65-89)


