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Systemic lupus erythematosus

TRANSLATIONAL SCIENCE

Molecular basis for the disease-modifying effects of
belimumab in systemic lupus erythematosus and
molecular predictors of early response: blood
transcriptome analysis implicates the innate
immunity and DNA damage response pathways
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Clinical and epidemiological research

EXTENDED REPORT

Belimumab in the treatment of systemic lupus
erythematosus: high disease activity predictors
of response

Ronald F van Vollenhoven,! Michelle A Petri,2 Ricard Cervera,? David A Roth,*
Beulah N Ji, Christi S Kleoudis,® Z John Zhong,” William Freimuth’
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The role of baseline BLyS levels and type 1 ;")
interferon-inducible gene signature status

in determining belimumab response in

systemic lupus erythematosus: a post hoc
meta-analysis
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10 mg/kg
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BLyS mRNA level: 56/107 3993 P P 1.44 (0.79, 2.62) 02336
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Methods

X1 T7I123H 52D DIRMBE(Attikon University Hospital, University Hospital of
Heraklion)IZ @R D EENE N $H S (SLEDAI-2K= 6, PGAZ 1.5)SLEMD 5845

SLEDFEHR#E
20194 ACR/EULARM D 4EE#E 2012F DSLICCH i E %% (% FH

RNA# H: Qiagen RNeasy kit

RNA sequence: lllumina NextSeq 500, Illumina HiSeq
Sampleld £ M%-80°CTHRTE

RNA library: lllumina stranded TruSeq kit



B & & 5 (Baseline, BELE#E6m%)

Baseline M6
SLEDAI2K mean(SD) | 83(3) | 41(23)
SLEDAI 2K > 10, n (%) 14 (31.1) 0 (0)
PGAM, mean (SD) 1.7 (0.3) 0.9 (0.7)
Corticosteroids use, n (%) 27 (60) 23(51.1)
Corticosteroids > 7.5 mg/day, n (%) 10 (22.2) 3:4(6.7)
Corticosteroids dose (mg/day), mean | 9.3 (0-80) | 4.4 (0-20)
(range) T
Active arthritis"n (%) _____________________| 44(97.8) | 25(55.6) _
Activerash™.n (%) ___________|._ 24 (53.3) 1. _15(33.3)_|
Anti-dsDNA®, n (%) 10 (22.2) 4 (8.9)
Low C3 or C4**, n (%) 10(22.2) | 6(13.3)
Proteinuria®, n (%) 6 (13.3) 3(6.7)
Hematuria®, n (%) 4 (8.9) 0 (0)
Active hair loss*, n (%) 15 (33.3) 4 (8.9)
Ulcers™, n (%) 12 (26.7) 6 (13.3)
Leucopenia®, n (%) 3(6.7) 0 (0)

- Baseline® Samplemh#&F 5 1= D (X584l
- Baseline. BELBA#a6mMZ & ¥ 1ZSampleh®
17 b N T=D (L4541

» Baselineld5845 515651 (96.6%) AV £ T4 .
FH5(346.75%
« BELF#A £ COHOREFEAMHE1X5.94

- BEET R, REMNEN

» 6M& M SRI-4: 31451 (53.4%)
LLDAS: 31451(53.4%)
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GSEA Hallmark Enriched Term
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GSEA 6 Months vs. Baseline
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GSEA: Gene Set Enrichment Analysis
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'« Susceptibility signature
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BELDABERIGHKWVERF: IFHERDEMAE. Type | IFN, /33— 282 B A enrich
DEGs Responders vs Insufficient Responders (Baseline)

REAC R-HSA~B0G733 Inateron sbhabets signalng .
REAQ R-MEA-S77300 Interfaron gamma signaing .
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CCL4L2. CARD10. MMP15. KLRC127%:E M50M & {zFmodel H E& R xh B % F il

» # =~ F (ML: Machine Learning)
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Mechanistic basis for the disease-modifying effects of belimumab in SLE and molecular

predictors of early response: Peripheral blood transcriptome analysis implicates the

innate immunity and the DNA damage response

Belimumab initiation

®® 00 53, SLE

* 70% Training set

* 30% Validation set

g Blood
patients samiling
\/\ 0110
' Time 0 ' 6 months DESeq2
Outcomes
6-month belimumab @ Treatment effect on ﬁ% Transcriptome comparison
transcriptome changes responders hJ hJ to non-responders
i LLDAS (53.4% i ith:
Downregulation of humoral . ‘Res:aonse-‘i,r)iduction' signature !- L%Aefeagtlj?;;r:: :1(: :,Z:terlz:;%w'th'
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e unity Dowr!regtlllatnon of SLE susceptibility & degranulation pathways, type |
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° ¢ B ce" medlated responses Complement activation, IL-6 pathway, B cell prOdUCtlon
* J Type | & Il interferon, IL-6 Dicdiated [esponses
s : * M IL-2 signaling pathway * ML model achieves 69% accuracy,
/STAT3 signaling signatures SRI-4

Less profound humoral immunity
downregulation
M IL-6 pathway

60% sensitivity and 84% specificity
in response status prediction



Discussion
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Limitation

- £ M MDE{ATRNA sequenceZx{ToTLVS M

cBEHFE S CBELD BAERIGZFRITHETILEERLI-[EIZ. validation
DTG A XHINENE




	スライド 1: 膠原病 Journal Club
	スライド 2
	スライド 3: SLEDAI高値、抗ds-DNA抗体高値、低補体、GCを使用している場合にBELは有効
	スライド 4: BLyS mRNA、Type I IFN mRNA高値の場合BELは有効
	スライド 5: Methods
	スライド 6: 患者背景(Baseline、BEL開始6m後)
	スライド 7: BEL: B cell, Type I/II IFN, IL-6/STAT3, 好中球の活性化経路の遺伝子発現を抑制
	スライド 8: Deconvolution analysis: BELによる免疫細胞の増減を計算推定した解析
	スライド 9: LLDAS: SRI-4に比較して炎症性経路の抑制と関連
	スライド 10: LLDASとSRI-4の場合におけるDeconvolution analysis
	スライド 11: LLDAS: Susceptibility signatureはBELによる治療で低下
	スライド 12: BELの治療反応がよい症例: 好中球の活性化、Type I IFN、パターン認識受容体がenrich  
	スライド 13: WGCNA: 遺伝子共発現ネットワーク解析  
	スライド 14: BELの治療効果が不十分な場合に関与する因子  
	スライド 15: CCL4L2、CARD10、MMP15、KLRC12などの50の遺伝子modelが臨床効果を予測  
	スライド 16: 結果のまとめ  
	スライド 17: Discussion  
	スライド 18: Limitation  



