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RINGKASAN

Peran Single Nucleotide Polymorphism (SNP) Gen Endoplasmic
Reticulum Aminopeptidase 1 (ERAP1) Terhadap Aktivitas Penyakit
Spondiloartritis Aksial Melalui Jalur 1L-17 dan I1L-23

Spondiloartritis  (SpA) adalah sekelompok penyakit artritis inflamasi
kronis dengan manifestasi artritis  aksial, perifer dan ekstra artikuler.
Spondiloartritis aksial (axSpA) adalah bagian dari SpA dengan prototipe klinis
yaitu Ankilosing Spondilitis (AS). AxSpa memiliki masalah dalam hal diagnosis
maupun penatalaksanaan. Gen ERAP 1 adalah faktor genetik yang berhubungan
dengan HLA-B27 dan berperan pada patogenesis AXSpA. Hubungan SNP gen
ERAP1 dengan terjadinya AS sedang diteliti pada berbagai populasi. SNP gen
ERAP1 sangat bersifat polimorfis, sehingga kombinasi antara SNP gen ERAP1
pada lokus tertentu dengan HLA-B27 akan memberikan klinis berbeda untuk
resiko terjadinya AS.

Hipotesis Arthritogenic peptide, mendukung fungsi gen ERAP dalam
memotong dan mengatur urutan peptida antigen yang akan di presentasikan
kepada HLA-B27. Hipotesis HLA-B27 misfolding menyebutkan jika pengaturan
peptida tidak tepat akan menyebabkan terjadinya misfolding dan pembentukan
HLA-B27 homodimer Free Heavy Chain (FHC) pada permukaan sel. Proses
pemotongan peptida yang tidak sempurna akan meningkatkan proses stress
endoplasmic reticulum (ER Stress). Ketiga hipotesis menjadi dasar terjadinya
proses autoinflamasi secara seluler pada axSpA. Peran ERAP 1 menjadi penting
pada aktivitas penyakit axSpA, karena proses pemotongan dan pengaturan peptida
antigen menjadi dasar terjadinya kaskade autoinflamasi.

AXSpA adalah penyakit autoimun autoinflamasi dengan penyimpangan
jalur sitokin inflamasi. Respon sel T CD8 terhadap peptida antigen melalui
presentasi MHC kelas 1 akan merangsang sel innate imun mensekresi IL-23 yang
memicu Thl7 untuk memproduksi IL-17A, IFN-y, IL-22, IL-6 dan TNFa.
Aktivitas penyakit axSpA secara klinis dinilai dengan skor. Skor ASDAS LED
dapat digunakan sebagai skor tunggal dengan validitas yang baik, menunjukkan
kepekaan terhadap perubahan aktivitas penyakit secara klinis. Penilaian untuk
menggambarkan tingkat inflamasi kronik adalah dengan gambaran radiologi
skoring modified Stokes Ankylosing Spondylitis Spinal Score (MSASSS) yang
menilai proses erosi, sklerosis dan sindesmofit pada tulang spinal.

Metode penelitian terdiri dari dua tahap. Tahap pertama adalah studi
observasional metode cross sectional. Populasi penelitian menggunakan pasien
spondiloartritis aksial dengan kriteria Assessment of Spondyloarthritis
International Society (ASAS) 2010 di Instalasi Rawat Jalan Reumatologi RSUD
Dr. Soetomo Surabaya. Sampel penelitian terpilih melalui kriteria inklusi dan
eksklusi dan didapatkan subjek penelitian sebesar 60 orang. Pada tahap pertama
dilakukan PCR SSP untuk membedakan pasien HLA- B27 positif dan HLA- B27
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negatif, selanjutnya pada HLA- B27 positif dilakukan PCR ERAP1 dan
sekuensing untuk menentukan SNP gen ERAPL rs 27434. Tahap kedua adalah
studi eksperimental invitro post test only control design. Rancangan penelitian
menggunakan Rancangan Acak Lengkap (RAL), dimana pada kelompok HLA-
B27 positif diberikan perlakuan induksi Lipopolisakarida dan Interferron vy serta
dilakukan pengukuran kadar ERAP1, IL-17 dan IL-23 sebelum dan sesudah
perlakuan dengan metode ELISA sandwich.

Hasil penelitian menunjukkan pengukuran inter-observer dengan metode
Cohen-Kappa didapatkan korelasi inter-observer sebesar 0,86 artinya kesesuaian
nilai mSASSS yang tinggi antara kedua pembaca. Penelitian tahap 1 pada
kelompok HLA B27 positif didapatkan SNP gen ERAP 1 rs 27434 pada
nukleotida -147033 dengan Allel A bermutasi menjadi A dan A/G, didapatkan
genotip AA 20%, genotip GG 40% dan genotip A/G 40%.Tidak terdapat
hubungan antara SNP gen ERAP 1 dengan ASDAS LED dan terdapat hubungan
antara SNP gen ERAP 1 dengan mSASSS ( r=0,533,p<0.05). Tahap kedua pada
uji beda tidak terdapat perbedaan pengaruh SNP gen ERAP 1 dengan kadar
ERAP 1, IL-17 dan IL-23 pada PBMC sebelum dan sesudah induksi dengan
Lipopolisakarida dan Lipopolisakarida dengan IFNy. Pada analisis jalur
didapatkan hubungan signifikan antara SNP gen ERAP 1 dan skor mSASSS (p=
0,559 Sig=0,005)

Kesimpulan penelitian ini, pada kelompok HLA B27 positif didapatkan
SNP gen ERAP 1 rs 27434 pada nukleotida -147033 dengan Allel A bermutasi
menjadi G dan A/G. Tidak terdapat hubungan SNP gen ERAP1 dengan ASDAS
LED. Terdapat hubungan SNP gen ERAP 1 dengan mSASSS. Tidak terdapat
peran SNP gen ERAP1 melalui jalur IL-17 dan IL-23 terhadap ASDAS LED dan
mMSASSS. Pada analisis jalur terdapat hubungan SNP gen ERAP 1 dan mSASSS.
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SUMMARY

The Role of Single Nucleotide Polymorphism (SNP) Endoplasmic Reticulum
Aminopeptidase 1 (ERAP 1) Gene Against Axial Spondyloarthritis Disease
Activity Through IL-17 and IL-23 Pathways

Spondiloartritis (SpA) is a group of chronic inflammatory arthritis diseases
with manifestations of axial, peripheral and extra-articulate arthritis. Axial
spondiloartritis (axSpA) is part of SpA with a clinical prototype, Ankilosing
Spondilitis (AS). AxSpa has problems in terms of diagnosis and management. The
ERAP 1 gene is a genetic factor associated with HLA-B27 and plays a role in the
pathogenesis of AXSpA. The SNP ERAP1 gene relationship with the occurrence
of AS is being studied in various populations. The SNP ERAP1 gene is highly
polymorphic, so the combination of the SNP ERAP1 gene at certain loci with
HLA-B27 will provide a different clinical risk for the risk of AS.

The Arthritogenic peptide hypothesis supports the function of the ERAP
gene in cutting and regulating the sequence of antigen peptides to be presented to
HLA-B27. The HLA-B27 misfolding hypothesis states that inproper peptide
regulation will lead to misfolding and formation of HLA-B27 homodimer Free
Heavy Chain (FHC) on the cell surface. The process of cutting imperfect peptides
will increase the process of endoplasmic reticulum stress (ER Stress). These three
hypotheses form the basis for cellular autoinflammation in axSpA. The role of
ERAP 1 is important in the activity of axSpA disease, as the process of cutting
and regulating antigen peptides is the basis for the occurrence of the
autoinflammatory cascade.

AXSpA is an autoimmune disease autoinflammatory with deviation of
inflammatory cytokine pathways. CD8 T cell response to antigen peptides through
the presentation of MHC class 1 will stimulate innate immune cells to secrete IL-
23 which triggers Th17 to produce IL-17A, IFN-y, IL-22, IL-6 and TNFa. AxSpA
disease activity was clinically assessed by scores. ASDAS ESR scores can be
used as a single score with good validity in disease activity clinically. Another
assessment describing chronic inflammatory levels is with a radiological picture
of modified Stokes Ankylosing Spondylitis Spinal Score (MSASSS) to assess the
process of erosion, sclerosis and syndesmophyte in spinal bones.

The research method consists of two phase which the first phase is
observational study of cross sectional methods. The study population is axial
spondyloarthritis patients based on criteria of Assesment SpondyloArthritis
International Society (ASAS) 2010 at Dr. Soetomo Surabaya Hospital
Reumatology Outpatient Installation. The research sample was selected through
inclusion and exclusion criteria and obtained 60 research subjects. In the first
stage PCR SSP to distinguish patients HLA- B27 positive and negative, then HLA
B27 positive undergo PCR ERAP1 and sequencing to determine SNP ERAP1gene
rs 27434. The second phase is the experimental study of invitro post test only
control design. The positive HLA B27 group was given Lipopolysaccharide and

xi
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Interferron y induction treatment. The levels of ERAP1, IL-17 and IL-23 before
and after treatment were measured using sandwich ELISA method.

The results showed inter-observer measurements with the Cohen-Kappa
method obtained an interobserver correlation of 0.86 which means the conformity
of high mSASSS values between the two readers. Phase 1 research in the HLA
B27 group positively obtained SNP ERAP 1 gene rs 27434 in nucleotides -
147033 with Allel A mutated into A and A / G, obtained genotype AA 20%,
genotype GG 40% and genotype A / G 40%. There is no association between SNP
ERAP 1gene and ASDAS ESR and there is an association between SNP ERAP
1gene and mSASSS (r=0.533,p<0.05). The second stage in the different tests did
not increase influence of SNP genes ERAP 1 with levels of ERAP 1, IL-17 and
IL-23 in PBMC before and after induction with Lipopolysaccharides and
Lipopolysaccharides with IFNy. In the track analysis, a significant association was
found between the SNP ERAP 1 and the mSASSS score (f = 0.559 Sig =0.005)

The conclusion of this study, in the HLA B27 group positively obtained
SNP gene ERAP 1 rs 27434 in nucleotides -147033 with Allel A mutated into G
and A / G. There is no relationship of SNP genes ERAP1 with ASDAS ESR.
There is a relationship between SNP gen ERAP 1 and mSASSS. There is no role
of SNP erapl genes through the IL-17 and IL- 23 pathways against ASDAS ESR
and mSASSS. In the track analysis there is relationship between SNP ERAP1
genes and mSASSS.

xii
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ABSTRAK

Peran Single Nucleotide Polymorphism (SNP) Endoplasmic Reticulum
Aminopeptidase 1 (ERAP1) Terhadap Aktivitas Penyakit
Spondiloartritis Aksial Melalui Jalur IL-17 dan I1L-23

Lita Diah Rahmawati

Latar belakang: Spondiloartritis aksial (axSpA) adalah penyakit artritis inflamasi
kronis terutama pada sendi aksial. Gen ERAP 1 adalah faktor genetik yang
berperan pada patogenesis AXSpA. SNP Gen ERAP 1 diduga berperan pada
proses autoinflamasi melalui jalur aktivasi sitokin IL-17 dan IL-23.

Tujuan Penelitian: Menganalisis SNP gen ERAP 1 pada axSpA HLA B27
positif. Menganalisis hubungan SNP gen ERAPL1 terhadap ASDAS LED dan skor
MSASSS serta pengaruh SNP gen ERAP1 terhadap kadar ERAPL, IL-17 dan IL-
23 sebelum dan sesudah induksi Lipopolisakarida (LPS) dan IFNy pada kultur
PBMC.

Metode: Penelitian terdiri dari dua tahap yaitu metode cross sectional dan
penelitian invitro pre post test only control design. Populasi penelitian adalah
pasien axSpA sesuai kriteria Assessment of SpondyloArthritis International
Society 2010 di IRJ Reumatologi RSUD Dr. Soetomo Surabaya. Subjek terpilih
melalui kriteria inklusi dan eksklusi dan terbagi 2 kelompok yaitu HLA B27
positif dan negative berdasarkan PCR SSP. Seluruh subjek diperiksa DL LED
serta x-ray cervical dan lumbosacral untuk ASDAS LED dan skor mSASSS.
Kelompok HLA B27 positif dilakukan PCR gen ERAP1 dan sekuensing untuk
SNP. Tahap kedua adalah studi invitro post test case control design pada PBMC,
dengan induksi LPS dan IFN v, dan pemeriksaan kadar enzim ERAP1, IL-17 dan
IL23 sebelum dan sesudah perlakuan dengan ELISA.

Hasil: Pada SNP gen ERAP 1 rs 27434 terdapat mutasi di titik -140733 dimana
Allel A menjadi G dan A/G. Tidak terdapat hubungan SNP gen ERAP 1 dengan
ASDAS LED. Terdapat hubungan antara SNP dgen ERAP 1 dengan mSASSS (
r=0.553, p<0,05). Analisis jalur terdapat hubungan SNP gen ERAP 1 dengan
mMSASSS (B:0,559 p:0,005). Uji beda antara SNP gen ERAP 1 dengan kadar
ERAP 1, IL-17A dan IL-23 pada kultur PBMC tidak terdapat perbedaan sebelum
dan sesudah paparan dengan LPS dan IFNy.

Kesimpulan: Terdapat hubungan SNP gen ERAP1 dengan skor mSASSS. Tidak
terdapat peran SNP gen ERAP1 pada aktivasi jalur IL17 dan IL23. Terdapat SNP
gen ERAP 1 rs 27434 yang mengalami mutasi dari A menjadi G dan A/G .

Kata Kunci: SNP gen ERAP1, Spondiloartritis aksial, ASDAS-LED, mSASSS
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ABSTRACT

The Role of Single Nucleotide Polymorphisme ( SNP) Endoplasmic
Reticulum Aminopeptidase 1 (ERAP 1) Gene Against Axial Spondiloartritis
Disease Activity Through IL-17 and IL-23 in Axial Spondyloarthritis Patient

Lita Diah Rahmawati

Background: Axial spondiloartritis (axSpA) is a chronic inflammatory arthritis
disease especially in axial joints. The ERAP 1 gene is a genetic factor that plays a
role in the pathogenesis of axSpA. SNP Gen ERAP 1 is thought to play a role in
the autoinflammatory process through the activation pathways of cytokines IL-17
and IL-23 through changes in erapl enzyme activity.

Research Objective: Determining SNP gene ERAP 1 in axSpA HLA B27
positive. Analyzed the relationship of ERAP1 gene SNP to LED ASDAS and
MSASSS scores and the effect of ERAP1 gene SNP on ERAP1, IL-17 and IL-23
levels before and after lipopolysaccharide (LPS) and IFNy in PBMC cultures.

Method: Research consists of two stages, namely the cross sectional method and
invitro pre post test only control design research. The study population was an
axSpA patient according to the Assessment of Spondyloarthritis International
Society 2010 criteria at Outpatient Reumatology Clinic Dr. Soetomo Surabaya.
Subjects were selected through inclusion and exclusion criteria and divided into 2
groups was positive and negative HLA B27 based on PCR SSP. All subjects were
examined for ESR as well as cervical and lumbosacral xrays for ASDAS ESR and
MSASSS scores. The HLA group B27 positive performed PCR gene ERAP1 and
sequencing for the SNP. The second stage is the invitro post test case control
design study on PBMC, with LPS and IFN induction y, and examination of
ERAP1, IL-17 and IL23 levels before and after treatment with ELISA.

Results: There is mutation SNP gen ERAP 1 rs 27434 at the point -140733
where Allel A becomes G and A/G. There is no association between SNP ERAP 1
gene and ASDAS ESR. There is a relationship between SNP ERAP 1 gene and
MSASSS (r=0.553, p<0.05). In the track analysis there is an association of SNP
ERAP 1 gene and mSASSS (B:0.559 p:0.005). In the different tests between SNP
ERAP 1 gene with ERAP 1, IL-17A and IL-23 levels in PBMC cultures there
was no difference before and after exposure of LPS and IFNy induction.

Conclusion: There is an association SNP-ERAP1 gene with mSASSS score.
There is no role of the SNP ERAP1gene in the activation of the IL17 and 1L23
pathways. There is an SNP ERAP 1 gene rs 27434 that undergo mutations from A
to G and A/G.

Keywords: SNP ERAP1 gene, Spondiloartritis, ASDAS ESR, mSASSS
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