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Anatomy
Efficacy of Skin, Connective Tissue, Aponeurosis Galea, Loose Areolar Tissue, and Pericranium Acupuncture

Techniques in Stroke Patients in Improving Muscle Strength of Motion Limbs-

(]

Indri Seta Septadina, Erial Bahar (Author)
302-306
PDFE
A Rare Case of Double Belly Soleus Muscle
Adegbenro Omotuyi John Fakoya, Jessica Flint, Maria C. Garcia Gonzalez, J. Bowman Williams Ill, Abayomi
Gbolahan Afelabi, Thomas McCracken (Author)
449-451
PDFE
A Unique Anatomical Variant of the Levator Scapulae Muscle: A Case Report
Adegbenro Omotuyi John Fakoya, Samantha Michelle De Filippis, Aaron D'Souza, Gabriela Arizmendi-Vélez,
Ariel Jazmine Rucker, Nihal Satyadev, Nithin Ravikumar, Abayomi Gbolahan Afciabi, Thomas McCracken, David
Otohinoyi (Author)
457-460
PDF
The Rare Five Finger Pectoralis Nerves: A Case Report
Adegbenro Omotuyi John Fakoya, Michelanthony Lee Rosado-Velazquez, Kirthana Sugunathevan, Kai Anika
Prophete, Surpreet Kaur Khunkhun, Emilio Aguinaldo, Abayomi Gbolahan Afolabi, Thomas McCracken (Author)
548-551
PDE
A Comparative Analysis of Rare Sternalis Muscles: A Case Report
Adegbenro Omotuyi John Fekoya, Jessica Heymans, Lennis N. Colon Rivera, Brian Acevedo Fuentes, Abayomi
Gbolahan Afolabi, Thomas McCracken (Author)
552-554
PDF
Genetlics
The Relation of Gene Polymorphism Interferon Gamma+874 AT and Schizophrenia Occurred in Batak
Ethnicity
Roslinda Damanik, Elmeida Effendy, M. Surya Husada (Author)
70-75
PDF
Novel Sequence Variants in the NPC1 Gene in Egyptian Patients with Niemann-Pick Type C
Mona L. Essawi, Asmaa F. Abdel-sleem, Mohamed A. Badawy, Maha S. Zaki, Magda F. Mchamed, Heba A.
Hassan, Ekram M. Fateen (Author)
134-145
PDF
AHSG Thr256Ser Gene Polymorphism as a Predictor of Low Serum Fetuin-A Levels in Indonesian
Maintenance Hemodialysis Patients
Riri Andri Muzasti, Suhardjono, M. B. Purwanto, R. J. Sembiring (Author)
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185-190
_PDF
CD14 Gene (-159 C>T) Polymorphism and its Surface Expression on Monocytes in Pulmonary Tuberculosis
Patients
Alia Ali, Romeeza Tahir, Faheem Shahzad, Muhammad Kashif, Shah Jahan, Nadeem Afzal (Author)
203-207
PDF
The Effect of Angiotensin-Converting Enzyme Gene Polymorphisms in the Coronary Slow Flow Phenomenon
at South Sumatra, Indonesia Population
Ali Ghanie, Rediyati Umi Pertan, Taufik Indrajaya, Zulkhair Ali, Mgs Irsan Saleh, Rachmat Hidayat (Author)
225-230
PRF
Association between KLOTHO Gene G395A Polymorphism and Carotid Artery Calcification in reqular
Hemodialysis Patients
Herwindo Ahmad, Riri Andri Muzasti, Syafrizal Nasution (Author)
208-213

PDF

Q

Allele Frequency of Carbamazepine Major Efflux Transporter Encoding Gene ABCB1 C3435T among
Javanese-Indonesian Population
Rochmy Istikharah, Septiayu D. Hartienah, Sandra Vitriyani, Vitarani Dwi Ananda Ningrum (Author)
406-413
PDF
Association befween Luteinizing Hormonel/Choriogonadotropin Receptor Ins18LQ Gene Polymorphism and
Polycystic Ovary Syndrome
Hima Pufri Lubis, Muhammad Fidel Ganis Siregar, Ichwanul Adenin, Binarwan Halim, Henry Salim Siregar, M.
Oky Prabudi {Author)
517-520
PDF
The Influence of -174 GIC Interleukin 6 Promoter Gene Polymorphism to Interleukin 6 Concentration in the
End Stage Renal Disease Patients with Dialysis: A Single-center Experience in Indonesia
Riri Andri Muzasti, Herman Hariman, Elvita Rahmi Daulay (Author)
563-566
PDF
Biochemistry
Biochemical Parameters in Obese Eqgyptian Patients as a Non-Invasive Marker for Disease Screening in Early
Diagnosis of Non-Alcoholic Fatty Liver Disease
Wafaa Gh. Shousha, Yasser |. El Nahass, Marwa K. Darwish, Assmaa H. Mahmoud, Sherif Mogawer (Author)
105-112
PDF
Decreased Expression of Peroxisome Proliferator-activated Receptor a Gene as an Indicator of Metabolic
Disorders in Stunting Toddler
Khairun Nisa Berawi, Ani Melani Maskoen, Leva Akbar (Author)
176-180
PDF
Impact of Hydroxychloroguine on Fructose-induced Metabolic Syndrome in Rats: Promising Protective Effect
Ahmed Shata, Mahmoud A. Naga, Basem H. Elsawy, Abdel-Moneim Hafez (Author)
153-159
PDF
The Level of Reactive Carbonyl Derivatives of Proteins, Methylglyoxal, and Malondialdehyde in Rats
Experiencing Chronic Unpredictable Moderate Stress
Yelena Velerievna Yepifantseva, Larisa Yevgenyevna Muravlyova, Polina Sergeyevna Semenikhina, Mariya
Andreevna Romanova, Roza Battalovna Seidakhmelova, Amirzhan Muratovich Smagulov, Sultanbek
Meiramovich Amanzholov, Rustam Oryngaliyevich Tuleuov (Author)
266-272
DF




Histology
Histomorphometric and Immunohistochemical Study Comparing the Effect of Diabetes Mellitus on the Acini of
the Sublingual and Submandibular Salivary Glands of Albino Rats
Sarah Yasser, Ahmed Shon (Author)
49-54
PDF
Indonesian Propolis Reduces Malondialdehyde Level and Increase Osteoblast Cell Number in Wistar Rats with
Orthodontic Tooth Movement
Wiwekowali Wiwekowati, M. Taha Maa€ ™ ruf, Surwandi Walianto, Ardo Sabir, | Putu Eka Widyadharma (Author)
100-104
PDF
The Impact of Dust and Salt Aerosols of the Aral Sea on the Tissues of Rat Testes in the Experiment
Assylgul Suleimen, Roza Yesimova, Bibigul Rakhimova, Gulnaz Suleimen, Aidana Yerubay, Valeriy Britko, Aidar
Aitkulov, Berikbai Kultanov (Author)

452-456
o PDE
» The Effect of Glutamine Supplementation on lleum Histopathology of Rats with Acute and Chronic EPEC-
Induced Diarrhea
Deddy Safriya Putra, Fadi Qenzil, Eryati Darwin, Hafni Bachtiar, Tofrizal Tofrizal (Author)
481-486
Physiology
» Effects of Moderate Intensity Exercise on Glutathione Peroxidase Activity and VO2max in Elderly Women
Gusbakti Rusip, Sri Mukti Suhartini {Author)
230-233
o PDF
« Antidepressant Effect of Cinnamon (Cinnamomum burmannii) Bark Extract in Chronic Stress-Induced Rats
Nita Parisa, Rachmat Hidayat, Ziske Maritska, Bintang Arroyantri Prananjaya (Author)
273-277
o PDF
* Quantum Movement Technique versus William Flexion Exercise on Pain and Walking Ability in Patients with
Low Back Pain
Djohan Aras, Nur Asmi, Yudi Hardianto, Rabia Rabia, Anwar Mallongi (Author)
323-325
o PDF
« Differences in Spatial Memory Impairment in Mice after Oral D-Galactose Administration and Intraperitoneal
Injection
Ketut Widyastuti, A. A A. Putri Laksmidewi, | Made Oka Adnyana, D. P. G. Purwa Samatra (Author)
342-344
o PDF
e Hurdle Aerobic Exercise Increases Angiogenesis and Neuroplasticity in the Hippocampus and Improves the
Spatial Memory Ability of Middle-aged Mice
Irfannudidin Irfannuddin, Minarma Siagian, Sri Jusman, Jan Purba, Ermita llyas, Nurhadi Ibrahim (Author)
395-402
o PDF
o The Effect of Biscuits Made From Pumpkin Seeds Flour on Serum Zinc Levels and Weight in Mainutrition
Wistar Rats
Aminuddin Syam, Fitrah Khaerani Burhan, Veni Hadju, C. Citrakesumasari, Andi Muhammad Akhmar (Author)
428-433
o PDF
o  Erythrocyte Formation Rate in Wistar Anemia Induced 2,4-Dinitrophenylhydrazine through Intake Maize

Biofortified Iron
Jumadi Muhammadong, Saifuddin Sirajuddin, M. Natsir Djide, Anwar Mallongi (Author)
468-471 _
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Immunoclogy
Presepsin Levels in Emergency Patients with Bacterial and Viral Infection
Korakot Apiratwarakul, Nipa Srimookda, Pariwat Phungoen , Kamonwon lenghong, Somsak Tiamkao,
Vajarabhongsa Bhudhisawasdi (Author)
20-23
PDF
Garlic Extract (Allicin) Improves the Proliferation of Endothelial Progenitor Cell (EPC) from Patients with
Stable Coronary Artery Disease
Yudi Her Oktaviono, Budi Susetyo Pikir, Fatimah Alzahra, Makhyan Jibril Al-Farabi, Alisia Yuana Putri (Author)
65-69
PDF
The Role of Inflammatory Cytokine and inflammatory Requlator Protein Related to Severity of Joint Effusion in
Osteoarthritis :
Radiyati Umi Partan, Rachmat Hidayal, Muhammad Reagan, Putri Muthia (Author)
214-219
PDF

The Role of Vascular Endothelial Growth Factor as a Predictor of _Conwnmﬂmmme] icitis i i

(]

Oryctolagus cuniculus
Erjan Fikri, H. M. Nadjib Dahlan Lubis, Bachtiar Surya, Kamal Basri Siregar (Author)
261-265
PDFE
The Study of extract ethanol of Pirdot (Saurauria Vulcani Korth.) as immunostimulant in Rats (Rattus
norvegicus)
Erlintan Sinaga, Syafruddin llyas, Salomo Hutahaean, Panal Sitorus (Author)
266-260
PDF
Tempuyung Leaves (Sonchus arvensis) Ameliorates Monosodium Urate Crystal-Induced Gouty Arthritis in
Rats through Anti-inflammatory Effects
Rachmat Hidayat, Muhammad Reagan, Lusia Hayati (Author)
220-224
PDF
Isolation of Amniotic Fluid Mesenchymal Stem Cells Obtained from Cesarean Sections
Bobby Indra Utama, Afriwardi Afriwardi, Budi Iman Santoso, Hirowati Ali (Author)
245-249
PDF
Generation of Human-Induced Pluripotent Stem Cells from Peripheral Blood Mononuclear Cells using Small-
Molecule Compound VC6TFZ
Aprihali Aprihati, B. S. Pikir, Andrianto Andrianto (Author)
250-265
POF
Betok Fish (Anabas testudineus) Oil Decreases Inflammatory Cytokine through Increasing Vitamin D Level in
Rats-induced Systemic Lupus Erythematosus
Eddy Mart Salim, Radiyati Umi Partan, Rachmat Hidayat (Author)
234-238
PDF
Application of Scaevola taccada (Gaertn.) Roxb. Reduce Pro-inflammatory Cytokines Interleukin-18 in
Sprague Dawley Mice Suffering from Mastitis
Prihantono Prihantono, Salman Ardi Syamsu, Niam Smaradhania, Mardiana Ahmad, Nurul Aini Siagian, Kholilah
Lubis, Andi Sitti Umrah (Author)
423-427
PDF
AdhO36 Liposomes from Salmonella Typhi in Combination With B-Glucan Immuno-adjuvant From Candida
albicans Cell Wall as Oral Vaccine Against Typhoid Fever in Mice Model




Hidejah Rachmawati, Sri Winarsih, Sumarno Reto Prawiro, Wisnu Barlianto, Sanarto Santoso, Djoni Djunaedi,
Agustina Tri Endharti, Teguh Wahyu Sardjono, Husnul Khotimah, Gita Sekar Prihanti, Raditya W. Nugraheni,
Firasti A. N. Sumadi, Helmy Yusuf (Author)
441-448
PDF
Anti-receptor Advanced Glycation End Products Decreases Inflammatory Pathways in Retinopathy Diabetics:
In vivo Study
Ramzi Amin, A. K. Ansyori, Riani Erna, Lilianty Fauzi (Author)
414-417
PDF
Anti-Inflammatory Activity of Rhaphidophora pinnata (L.F) Schott Leaf Extract
Sumaiyah Sumaiyah, Masfria Masfria, Aminah Dalimunthe (Author)
487-490
PDF
The Role of Collagen Scaffold and Stromal Vascular Fraction on Healing Process in Growth Plate injury (SOX9
and Histological Examination)

Panji Sananta, Mohamad Ibnu Imadudin, | Gede Made Oka Rahaditya, Marvin Anthony Putera_Sri Andarini, Umi

Kalsum, Respali Suryanto Dradjat (Author)
498-501
PDF
The Effect of Human Bone Marrow Mesenchymal Stem Cells on Epidermal Growth Factor and Epidermal
Growth Factor Receptor Expression in Re-gpithelialization Process in the Healing of Burns on Experimental
Rats
Gusti Revilla, Henny Mulyani {Author)
508-511
FDF
Combining Mesenchymal Stem Cell from Stromal Vascular Fraction with Scaffold (in silico, Biocompatibility,
and Attachment Study)
Panji Sananta, Mohamad Ibnu Imadudin, Warih Anggoro Mustagim, Rusendi Hidayat, Marvin Anthony Putera,
Sri Andarini, Umi Kalsum, Respali Suryanto Dradjat (Author)
503-508
PDF
The Effect of Glutamine Supplementation to Fecal Calprotectin and Tumor Necrosis Factor-a Levels in the
Fecal of Rats with Acute-Induced Diarrhea
Deddy Satriya Putra, Fadil Oenzil, Eryati Darwin, Hafni Bachtiar (Author)
512-516
PDF
Pathophysiology
The Effect of Giving Dadih on Malondialdehyde Levels and Renal Interstitial Fibrosis at Aging Kidney
Harnavi Harun, Yanwirasti Yanwirasti, Bambang Purwanto, Endang Purwati Rehayuningsih (Author)
293-296
PDF
Combined Cisplatin Treatment and Photobiomodulation at High Fluence Induces Cytochrome ¢ Release and
Cvtomomholegic Alterations in HEp-2 Cells
Fatma Seragel-Deen, Seham A. Abdel Ghani, Houry M. Baghdadi , Ali M. Saafan (Author)
366-373
PDF
Plasma Levels of the Engulfment and Cell Motility Protein-1 are Associated with Kidney Damage in Diabetic
Nephropathy: A Single-Center Pilot Study in Indonesia Population
Elfiani Elfiani, Ellyza Nasrul, Yanwirasti Yanwirasti, Zulkhair Ali, Anggelia Puspasari (Author)
418-422
PDF
Experimental Model of Pancreonecrosis Induced by Auto-bile Injection
Grigoriy Abramov, Kairat Shakeyev, Maida Tusupbekova, Ermek Tagaev, Dmitriy Shestakov, Sanzhar
Zhumanbaeyv (Author)




472-475

PDF
The Effect of Follicular-fluid Exposure of Endometriosis Cyst Patients toward the Levels of Bel-2 and
Cytochrome-C in Mice Oocyte
Ida Bagus Putra Adnyana. | Made Jawi, Ketut Suwiyoga, | Made Bakta, | Nyoman Mantk Astawa, Mochammad
Anwer, |da Bagus Putra Manuaba, | Wayan Putu Sutirtayasa, Bagus Komang Safriyasa (Author)
567-570
PDF
Relationship between Plasma Hypoxia Inducible Factor 1ain Type 2 Diabetes Mellitus with Malignancy and

~Without Malignancy

Rusdiana Rusdiana, Sry Suryani Widjaja, Maya Savira, Dedi Ardinata (Author)
602-605
PDF
Pathology
Correlation of Expression Transforming Growth Factor-P1, E-cadherin, and Ki-67 in Meningiomas
Apriyanto Apriyanto, Eryati Darwin, Muhammad Z. Arifin, Wirsma A. Harahap {(Author)
1-5

PDF
The Association between Estrogen and Progesterone Receptors Expression with the Stages of Endometrioid-

type Ovarian Carcinoma at Sanglah General Hospital, Bali, Indonesia: A Preliminary Study
| Gusli Ayu Sri Mahendra Dewi, Ni Putu Ekawati (Author)
10-15
PDF
Apoptotic with Double-Staining Test, P53, and Cyclooxygenase-2 to Proliferation Colon Cancer Cell (WiDr) of
Dalichol in Three Mangrove Leaves
Meighina Atika |stiqgomah, Mohammad Basyuni, Poppy Anjelisa Zaitun Hasibuan (Author)
3742
PDF
Correlation of Muscle Invasion in Bladder Cancer with Cell Adhesion Properties and Oncoprotein
Overexpression Using E-Cadherin and HER2/neu Immunohistochemical Markers.
Reham Shehab El Nemr Esmail, Mohamed Mahmoud Abdellah , Lubna Omer Abdel-Salam (Author)
43-48
PDF
Immunohistochemical Expression of 4€ceL1 cell Adhesion Moleculea€ in Endometrial Carcinomas
Aya Magdy Elyamany, Solafa Amin Abd-ElAziz, Samar A. Elsheikh, Somia A. M. Soliman (Author)
113-118
PDF
Expression of CD133 and Aldehyde Dehydrogenase 1A1 in Borderline Ovarian Tumor and Their Correlation
with International Federation of Gynecology and Obstetrics
Birgitta M. Dewayani, Hasrayati Agustina, Desi Puspita, Bethy S. Hernowo, Sri Suryanti (Author)
160-163
PDF
Mismatch Repair Proteins (MLH1, MSH2, MSH6, and PMS2) Immunohistochemical Expression and
Microsatellite Instability in Endometrial Carcinoma
Nour El Hoda S. Ismael, Hala M. Naguib, Suzan Mohamed Talaat, Rasha F. Bakry (Author)
306-310
PDF
Immunohistochemical Expression of Fibroblast Growth Factor Receptor 3 and Cyclooxygenase-2 in Urinary
Bladder Carcinomas with Correlation of Schistosomiasis in Egyptian Patients .
Randa Khaled, Samia Gabal, Ahmad Naem {Author)
346-363
PDF
Expression of “Connexin 43” in Colorectal Carcinomas: Histopathological and Immunohistochemical Study
Essam Ayad, Ahmed Naeem Eesa, Rabab Radi, Lubna Omer El Farouk Abdel-Salam (Author)
354-359
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PDF
Expression of mRNA Mastermind-like Domain-containing 1, Androgen Receptor, and Estrogen Receptor in
Patients with Hypospadias
Prahara Yuri, Didik Setyo Heriyanto, Arry Rodjani, Yonas Immanuel Hutasoit. Andre Yudha Alfanius Hutahaean,
Muhammed Ridhaniar Rahman, Reisya Rizki Amanda, Yusuf Kirana Raksawardana, Rahmadani Puji Lestari,
Firly Pulri Fardilla, Irfan Wahyudi (Author)
543-547
PDF
Immunohistochemical Study of Androgen Receptor Expression in Estrogen Receptor-Negative Invasive
Breast Carcinoma and its Relation with Clinicopathologic Factors
Shereen E. Abdelaal, Samia M. Gabal, Amina A. Gamal el Din, Hala N. Hosni, Hafiza A. Sharaf (Author)
615-622
PDF
Microbiology
The Prevalence of Cryptococcal Antigenemia in Serum of Human Immunodeficiency Viruses-infected Patients
of Iran
Monireh Kamali, Payam Tabarsi, Khorshid Badihi, Esmaeil Mortaz (Author)

6-9
PDF
Is Shortwave Diathermy Effective on Mortality of Protoscolices?
Zahra Eslamirad, Reza Hajihossein, Homa Soleimani (Author)
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Introduction

Pluripotent stem cells play an important role in
regenerative medicine due to their ability to differentiate
into all cell types and unlimited self-renewal. The common
source of pluripotent stem cells was embryonic stem
cells (ESCs) which are generated from inner cell mass
of embryo at blastocyst stage. The use of ESCs was
controversial due to some ethical issue related to embrya
destruction, risk of immune rejection, and limited source
due to embryo origin. Induced pluripotent stem cells
(iPSCs) have been an alternative source of pluripotent
stem cells which tackled the ethical issue because it
originates from somatic cells. Potential application of
iPSCs such as provides cells for cell transplantation
therapy, disease modeling, and drug screening [1].

IPSCs were generated from somatic cells by
reprogramming process using various reprogramming
factors. Skin fibroblast cells were the first source cells and
still being the most frequently used [2], [3]. Skin biopsy
procedures were uncomfortable, leave scar tissue, and
require a long time for fibroblast cell expansion, limiting
the use of fibroblasts as a source of iPSCs. Other source

Abstract

BACKGROUND: Induced pluripotent stem cells (IPSCs) were generated from somatic cells through reprogramming
process. Peripheral blood mononuclear cells (PBMNCs) were an attractive source cells due to the ease of
accessibility, nesd minimal invasive procedure, and can be stored frozen. Small-molecule compound VCETFZ has
been successfully reprogrammed iPSCs from mouse fibroblast, but it has not been proven in human.

AIM: This study aims to determing whether the small-molecule compound VYCBTFZ can induce pluripotency of
PEMNC to generate iPSCs.

METHODS: Mononuclear cells were isolated from perpheral venous blood using centrifugation gradient density
methad. Mononuclear cells were cultured for 6 days in expansion medium and 48 h using hanging drop method.
Pluripotency induction process using small-molecule compound VCEBTFZ was done in 14 days then the medium
changed to 2i medium for 7 days. Identification of iPSCs based on coluny morphalogy and expression of pluripotency
marker OCT4 and 50X2.

RESULTS: Colonies appeared on day 9 of reprogramming process. These colonies had round, large, and cobble
stone morphology like embryonic stem cell. These colonies had positive expression of pluripotency markers OCT4
and SOX2. All experimental groups had significantly higher expression of OCT4 and SOX2 than control group.

CONCLUSION: Small-molecule compound VCBTFZ could induce pluripotency of human PEMNC to generate iPSCs.

cells were keratinocytes, mesenchymal stem cells from
adipose tissue, cord blood cells, and peripheral blood
cells. Peripheral blood cells were one of the attractive
sources of IPSCs because easy to collect, minimally
invasive, and can be stored in a frozen form [4].

Blood cells were continuously replaced by
stem cells in bone marrow, made these cells less
susceptible to environment-associated point mutation
than skin which exposed to ultraviolet light. The quality
of IPSCs derived fram peripheral blood mononuclear
cell (PBMNC) and fibroblasts was equivalent and
difficult to distinguish from ESCs. iPSCs derived
from PBMNC were comparable to ESCs in terms of
morphology, expression of surface antigens, activation
of endogenous pluripotent genes, DNA methylation,
and differentiation abilities [5].

Since its discovery, iPSCs were generated
through transduction of exogenous transcription
factors OCT4, SOX2, KIf4, and c-Myc (OSKM) into the
nucleus of somatic cells transferred using retroviruses
[2], [3]. The reprogramming process which used
exogenous transcription factors with integrative systems
associated with low efficiency, risk of mutagenesis, and
tumorogenesis thereby limiting their use for clinical
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applications. Various approaches were made to improve
the efficiency and safety of iPSCs for clinical applications,
one of the strategies was the use of small molecules [6].

At present, small molecules have an important
role in reprogramming. Small molecules that worked
on signaling pathways, epigenetic modifications, and
metabolic processes had been widely used to improve
reprogramming efficiency using exogenous transcription
factors. The combination of several small molecules
could induce pluripotency despite without EXogenous
transcription factors [7]. Small molecules were cell
permeable and non-immunogenic. Small molecules
were more cost efficient, easy to manufacture, can be
stored, and standardized. Another advantage was that
it did not involve genetic manipulation so it was safer,
had fast biological effect, reversible, the effect can be
controlled by modifying dosage and combinations [8).

VC6TFZ was a combination of small molecules
consisting —of —valproic —acid —(VPA),  CHIR990210
(CHIR), 616452 (Repsox), tranylcypromine, forskolin,
3-deazaneplanocin  (DZnep), and 4-[(E)-2-(5,6,7,8-
Tetrahydro~5,5,8,8-:etramethyl-2-naphthafenyl)-1-
propenyllbenzoic acid, or also called TTNPB. The
combination of these small molecules could induce
pluripotency in mouse embryonal fibroblasts (MEFs)
with higher efficiency than the Yamanaka protocol that
used exogenous transcription factors (0.02% vs. 0.001—
0.01%) [9]. This study was the first study aimed to prove
whether the small-molecule compound VCBTFZ could
induce pluripotency in human PBMNC.

Methods

This study was a post-test control group only
design in vitro study. This study protocol, as shown in
Figure 1, consisted of several steps including PBMNC
Isolation, PBMNC culture, pluripotency induction using
small molecules, and iPSCs identification. Blood samples
were derived from a 31-year-old female volunteer.
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Figure 1. Study protocol

PBMNCs isolation

Blood was collected into heparin-coated tubes.
Collected blood was diluted with 5 ce phosphate-buffered

saline (PBS) and centrifuged through a Ficoll gradient
for 30 min at 1600 x g. PBMNCs were collected and
transferred to a new tube and add 10 cc PBS, centrifuged
for 5 min at 2000 x g. Supernatant was aspirated and
resuspend at 10 cc PBS.

Peripheral blood mononuclear culture

PBMNCs were cultured at Roswell Park
Memorial Institute (RPMI) medium enriched with
L-glutamine 1 mL/100 mL, ITS 1 mL/100 mL, FGF 5 ng/ul,
ascorbic acid 5 mg/100 mL, GMCSF 50 ulL/100 mL, and
dexamethasaone 100 ul/100 mL. Mononuclear cells were
cultured for 6 days, and medium was changed every
3 days. After 6 days culture at RPMI medium, PBMNCs
were cultured using hanging drop method for 2 days.
Hanging drop cultured was done by dripping the cell
suspension using tip of the pipette at 5 cm Petri dish cover.

“The cover dish then reversed, continued with incubating

cells at 37° C COQ, for 48 hours without adding medium.

Pluripotency induction using small-
molecule compound VC6TFZ

Three drops of mononuclear cell suspension
were transferred to M-24 well plate pre-coated with
vitronectin overnight and feeder cells. Feeder cells
were made from mitosis-inactivated rabbit adipose
mesenchymal cells using mitomycin-C 2 ug/mL for
30 min. Add ReproTesR medium which contained small-
molecule VCBTF. At day 7, DZnep was added. Cells were
exposed to small molecules for 14 days. The medium was
changed every 4 days. On day 14, VC6TFZ was changed
to 2i medium (PD0325901 and CHIR) for 7 days.

The cells were grouped into four groups,
Group 1 (P1) was the control group, which was not
exposed to small molecule. Group 2 (P2) was the
experimental groups which exposed to small-molecule
dosage VPA 0.5 mM, CHIR 5 uM, 616452 5 uM,
tranylcypromine 2.5 uM, FSK 20 uM, DZnep 20 nM,
and TTNPB 5 uM. Group 3 (P3) was the experimental
groups which exposed to small-molecule dosage VPA
0.75mM, CHIR 10 uM, 616452 7.5 uM, tranylcypromine
5 uM, FSK 40 uM, DZnep 50 nM. and TTNPB 5 uM.
Group 4 (P4) was the experimental groups which
exposed to small-molecule VPA 1 mM, CHIR 20 uM,
616452 10 uM, tranylcypromine 10 uM, FSK 60 uM,
DZnep 100 nM, and TTNPB 5 uM.

iPSCs identification

Identification of iPSCs was done by morphology
identification and expression of pluripotency markers
(SOX2 and OCT4). iPSC colonies had large
characteristics, tight and clear border, and cobble
stone-like appearance. In iPSC colonies, cells had a
small size with a large ratio of cytoplasmic nuclei.

Open Access Maced J Med Sci. 2020 May 08; B{A):250-255,
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Immunohistochemical staining

Cells were fixed with methanol for 10 min,
then wash with cold PBS 2 times. The cells were then
stabilized with 0.25% Triton X-100 on PBS for 10 min
at room temperature. The cells were washed with PBS
3 times for 5 min. Cells were incubated with 1% bovine
serum albumin (BSA) in phosphate-buffered saline with
Tween (PBST) for 30 min. Cells were then incubated in
antibody solution (OCT4 and SOX2) in 1% BSAin PBST
in humidified chamber for 1 h at room temperature or
overnight at 4°C. The procedure continued with washing
the cells for 5 minutes with PBS, repeated for 3 times.
The cell was then incubated with the Alexa Fluor 488
goat anti-mouse IgG secondary antibody. Fluorescent
signal is then viewed under a microscope.

Statistical analysis

Collected data were coded, tabulated, and
statistically analyzed using the SPSS version 24. OCT4
and SOXZ expressions will be presented mean+SD.
Data normality test was done using Kolmogorov—
Smirnov test. Differences in OCT4 expression and
SOX2 expression between the four groups will be
analyzed by one-way ANOVA test if the data were
normally distributed and Kruskal-Wallis if the data were
not normally distributed. The difference was said to be
significant if p < 0.05.

Results

IPSCs like colony were appeared at day 9
after cells were exposed to small molecule. Colonies
had large and round morphology with cobble stone-like
appearance (Figure 2).

"h S

Figure 2: Changed of colonies morphology at day O—day 21

All  colonies were expressed pluripotency
markers. OCT4 expression was found in all treatment
groups with the strongest expression in P3 group.
Cells that had strong expressions of OCT4 will glow
bright green (Figure 3), the degree of luminance will

Figure 3: OCT4 expression in each group

be measured quantitatively using ImageJ software.
Significant differences were found between the P3 and
P4 groups with the control group (p = 0.000, p = 0.022),
whereas between the P2 group and the contral, there was
no significant difference (p = 0.116) as shown in Table 1.

Table 1: Comparison of OCT4 expression between groups

Control group
30.082 £ 5.93

VCBTFZ experimental group mean = S0 OGT4 D

P2: 45905 + 13.49 0121
P3: 182,185 + 52.70 0.000
Pd: 86 B98 & 657.04 0.022

All colonies also expressed SOX2 markers
(Figure 4).

Figure 4. SOX2 expression in each group

The mean SOX2 expression was stronger in
all treatment groups compared to the control group with
the strongest expression found in the P3 group. There
was a significant difference between the control group
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with P3 and P4 (p = 0.028, p = 0.006), but there was no
significant difference between the control group with P2
(p = 0.116) as shown in Table 2.

Table 2: Comparison of SOX2 expression between groups

Cantrol group VCEBTFZ experimental groups meanisS0D SOX2 p

44.206 £ 35 751 P2: 142,441 £ 120 542 0.11e
P3: 227,982 £ 123.736 0.028
P4: 171.784 * 61.56439 0.006

Discussion

iPSCswasgeneratedfromsomaticcellsthrough
the reprogramming process. These stem cells had the
ability to differentiate into all cell types and unlimited
self-renewal abilities. This property made these cells
had potential as cell sources for cell transplantation
therapy, disease modeling, and drug screening [10].
The first and most widely used cell source for the
generation of iPSCs was skin fibroblast cells [4], [8].
This study used PBMNNC as a source for iPSCs due
to their ease of accessibility, minimally invasive, and
less susceptible to point mutation [5]. Many research
had been done to generate IPSCs from PBMNC, where
these iPSCs had similar quality as iPSCs derived
from fibroblasts [11], [12], [13]. The previous studies
used Sendai virus, Lentivirus, and episomal vector for
pluripotency induction in PBMNC [11], [12], [13], [14].
This study was the first study that used small molecules
to induce human PBMNC pluripotency.

In this study, we found that small-molecule
compound VCBTFZ could induce pluripotency in human
PBMNC. It was proven by the formation of colonies
that resembled iPSCs morphology and the expression
of pluripotency markers (OCT4 and SOX2). In this
study, we found a colony that began to appear on the
3" day of induction and increasingly enlarge on day 9.
The colonies had round morphology, cobble stone like.
and clear edges. This colonies morphology resembles
iPSCs as described in the guidelines and techniques
for the generation of iPSCs [15].

The colonies in this study express pluripotency
markers, OCT4 and SOX2. The expressions of each
marker were analyzed quantitatively using ImageJ
software, which obtained higher expressions in all
treatment groups compared to the control group.
Statistically, there were significant differences between
the control group and the P3 and P4 groups in OCT4
expression (p = 0,000; p = 0.022) and SOX2 (p = 0.028;
p = 0.006). This indicates the most optimal expression
of OCT4 and SOX2 at small-molecule P3 and P4. This
indicates that the effect of small molecule on the success of
reprogramming was dose dependent [9], [1 B]. The key for
reprogramming successful with small molecules was the
concentration and combination of small molecules. Small
molecules could be cytotoxic at certain concentrations so

that at higher doses, the reprogramming efficiency was
sometimes even lower [16].

The protocol we used in this study was different
from the previous studies, where the induction was
done in only 21 days, faster than the Hou et al. In Hou's
study, GFP-positive colonies began to appear around
day 10-12, while in this study, the colonies appeared
earlier at day 6. This was likely due to the optimized
culture method and the hanging drop culture method.
Optimization of PBMNC culture plays an important role
in the reprogramming process. In this study, we cultured
PBMNC for 6 days in an expansion medium. During
culture period, the longer duration the more number of
dead cells, butthe number of living cells remains constant,
so the optimal duration of culture time was needed. This
6-day duration was based on research conducted by Gu
et al. where this study showed that the 6-day culture time
shows the number of colonies that most expressed TRA
1-80 and AP compared to days 4.8 or 10 17

Hanging drop culture method allows the
formation of colonies through cell aggregation induced
by gravity [18]. The accumulation of cells in the drop
allows the formation of spheroidal colonies. Spheroid
colonies that were formed can produce extracellular
matrices and environments that resemble living tissue.
Inside the drop cells adhere to each other by holding
on the resulting matrix. Intercell interactions and
interactions between cells and extracellular matrix were
better with this method [19], [20]. This method also
allows more efficient diffusion of growth factors and
metabolic waste disposal [21].

In this research, small-molecule compound
VCBTFZ was combination of VPA, CHIR, 616452,
tranylcypromin, FSK, and DZnep. The VC6ETFZ
combination was first discovered by Hou et al. after
screening 10,000 small molecules. Hou has succeeded
in generating iPSCs derived from MEF using VC6TFZ
without any exogenous transcription factors [9].

The CHIR, FSK, and 616452 (Repsox)
components induce the expression of Sall4 and SOX2
pluripotent genes in the early phase of the cellular
reprogramming process. Concomitant overexpression
between Sall4 and SOX2 can activate OCT4 promoter-
driven luciferase reporter so that it is sufficient to
replace C6F for OCT4 induction. Expression of
OCT4 increased significantly with the addition of
DZnep. DZnep was important to stimulate OCT4
expression, but not other pluripotent genes. As a
S-adenosylhomocysteine hydrolase (SAH) hydrolase
inhibitor, DZnep increased the concentration ratio
of SAH and S-adenosylmethionine (SAM), thereby
reducing the SAM-dependent cellular methylation
process. The role of DZNep in OCT4 activation occurs
through decreased DNA and H3K9 methylation in the
OCT4 promoter region. OCT4 and SOX2 then activate
other pluripotent genes such as Nanog. SOX2, OCT4,
and Nanog activated each other to form a pluripotency
circuit that maintains the pluripotent nature of a cell.
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OCT4 expression expressed in somatic cells through
various epigenetic modifications, opened with a
chemical cellular reprogramming process using the
DZnep epigenetic modulator, and stimulated by C6F-
induced expression Sox2-Sall4 [9].

One ofthe challenges in reprogramming PBMNG
was that these cells had non-adherent nature [13]. To
overcome this problem, we coated the well walls using
vitronectin and feeder cells that enable the PBMNC
attachment on the well. This attachment was important
to avoid cell lost during medium replacement. Previously,
we only used vitronectin to coat the well, but the cells were
still not adherent so we decided to make feeder cells.
This feeder cell produces stemness-supporting factors
that prevent spontaneous differentiation. This feeder cell
produced adhesion molecules and extracellular matrix
that increases attachment of iPSCs which supports
growth and survival [22], [23].

Other feeder cells types used for in ESCAPSCs

production such as MEFs, STO cells, and SNL 76/7 cells.
The most widely used was MEF proliferation-inactivated
using mitomycin-C or gamma X-ray. Inactivation of
mitosis or MEF irradiation stimulated the expression
of several proteins such as Wnt-3 that contributed to
molecular mechanisms in maintaining pluripotency.
MEFs produced various proteins such as transforming
growth factor beta 1, activin A, bone morphogenetic
protein-4, and pleitrophin (heparin-binding  growth
factor). Vitronectin was an extracellular matrix protein
thatwas rich in peptide arginine-glycine-aspartate (RGD)
needed for integrin-mediated cell adhesion and growth
through cellular pathway activation. Vitronectin also
supports self-renewal and pluripotency from ESC [22].
In this study, we used rabbit adipose mesenchymal cells
which mitosis-inactivated using 2 pg/mL mitomycin-C
for 30 min. This dose was smaller than the dose used
in the literature for MEFs which was 10 pg/mL [23], [24].

Conclusion

This was the first study that showed small-
molecule compound VCBTFZ could induce pluripotency
in human PBMNC. Further research was needed to
analyze molecular profile, differentiation, and self-
renewal ability of these cells. For clinical application,
the safety profile related to the risk of tumorogenesis
and genetic instability also needed further investigation.
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