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Abstract: Objective We summarized and analyzed the relevant studies on the pathogenesis of
CITP, in order to clarify the pathogenesis of CITP. Methods Using “chronic thrombocytopenia” and
“chronic immune thrombocytopenia” as keywords, we searched the literature through CNKI and PubMed,
genes involved in the pathogenesis were extracted and annotated. The possible pathogenic genes were
selected for GO-BP functional enrichment and KEGG pathway analysis. Then we identified the core genes
according to the degree of relevance by constructing a gene interaction network. Results A total of 33
Chinese articles and 42 English articles concerning to the pathogenesis of CITP were searched. We extracted
97 related genes, including 73 possible pathogenic genes of CITP. These functional enriched pathogenic
genes were mainly involved in biological processes such as inflammation, immune response, B cell
proliferation, cytokine releases, and signal transduction. KEGG analysis showed that the relevant
pathways were mainly enriched in cytokine receptor interaction, helper T cell differentiation, JAK-STAT,
NF-kappa B, TCR, IL-17, PD-1 checkpoint and other signaling pathways. The top 20 core genes were
mainly inflammatory factors (TNF, various interleukins) and negative immune regulators (CTLA4, PD-

EOB-L1). Conclusion The pathogenesis of CITP is associated with abnormal immune activation. The
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core pathogenic genes are associated with inflammatory factors and negative immune regulators. The

biological processes and signaling pathways related to CITP mainly focused on inflammation, immune

response , immune cell proliferation and differentiation.
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GO 4 H R w R PiH

inflammatory response 26 ILIRN ,CD40,TNFAIP3 ,GATA3 ,HMGBI,TNF,CCL2 ,NLRP3,HAVCR2, 3.40x107**
TGFBI1,STAT3,ILI8, FOXP3,MTOR, CXCLI10,ITCH,ILS, BCL6,ILIB,
ILI7F ,FCGR2B,TLR4,S100A8 ,PF4,IL17A,TLR2

immune response 26 CD274, ILIRN, TNF, TNFSFI13B, FCGR3A, FCGR3B, CCL2, CTLA4, 3.00x10™*
JAK2, IL10, ILAR, KIR2DS2, TNFSF13, IL18, IL2, ILA, ILS, CXCLI2,
IFNG,IL7,ILIB,LTA FCGR2B,TLR4,1L17A,TLR2

cellular response to lipopolysac- 15 IL10, CD274, TNFAIP3, HUGBI, TNF, CXCLI10, THPO, ILIB, CCL2, 4.80x107"°

charide NLRP3,JAK2,CD68,TLR4,HAVCR2 ,PF4

positive regulation of transcrip- 27 CD40, ARRBI, GATA3, HMGBI1, NR3C1, TNF, TBX21, NLRP3, JAK2,

tion from RNA polymerase II

IL10, IL11, JUN, TGFBI1, STAT3, IL18, FOXP3, IL2, RUNXI, ILA,

promoter CXCLIO,MAF ,ILIB,IL17F,3.90E-14 TLR4,PF4,IL17A,TLR2

positive regulation of B cell 10 I14,CD40,IL5 ,BCL6,IL7 ,BCL2 , TLR4,CARD11,IL2 , TNFSF13B 7.00x107"
proliferation

positive regulation of tumor 12 FCGR3A, IFNG, IFNGRI, STAT3, TNFRSF8, HMGBI, JAK2, TLR4, 1.50x107"

necrosis factor production

HAVCR2,ILI7A,TLR2 ,PF4

signal transduction 25 TNFSFI13B,CCL2, TNFRSF8,NLRP3, JAK2,IL10,IL11,ILAR,IFNGRI, 7.30x107"
TNFSF13, STAT3, CXCL10, CXCLI12, ILIB, LTA, FCGR2B, CARDI1,
TLR2
regulation of immune response 8 114 ,FCGR3A,CD40,FCGR2A,FCGR3B,BCL6,PDCDI1,FCGR2B 9.20x10™"
cell surface receptor signaling 14 CD274, TNFRSFI3B, TNFSFI13, CBL, TNF, TNFSFI3B, CXCLI0, 1.50x107"°
pathway FCGR3A,FCGR2A ,FCGR3B,IFNG,LTA,CCL2 ,FCGR2B
lipopolysaccharide-mediated 8 TGFBI,ILIB,ILI8,CCL2,PTPN22,TNF ,TLR4,TLR2 1.60x107"°

signaling pathway

KEGG J@ % 53#7 7 , CITP A BUR L E 2R
F5 38 # A0 (5201 ) « RAEPENAHE (Inflammatory
bowel disease ) . Zfi il Xl ) 3Z {4 AH B.AF H ( Cytokine-
cytokine receptor interaction) . Th17 4l ifd 534t (Th17
cell differentiation) | 28 X2 P£ & 75 R (Rheumatoid
arthritis) , f] f1 2 %% (Leishmaniasis) . JAK-STAT (&
Z 3l 4% (JAK - STAT signaling pathway) | 45 #% %
(Tuberculosis) . ;== TgA ) )17 18 52 22 X 2% (Intestinal
immune network for IgA production) ¥ ¥ (Malaria) |
1L-17 5 538 #% (1L-17 signaling pathway) .14 138755
(Chagas disease) .\ Th1 FI1 Th2 ZiiJifd 434k (Th1 and Th2
cell differentiation) . = JE A% (Toxoplasmosis) . i %
o PD-L1 223Kl PD-1 625 55030 5 (PD-L1 expression
and PD-1 checkpoint pathway in cancer) . fil 5 2 ffd 53
k. (Osteoclast differentiation) . T 4f il 52 (A5 5 i [t
(T cell receptor signaling pathway) . NF-kappa B 15 53
i#% (NF -kappa B signaling pathway ) . [F] Ff % # HE %

(Allograft rejection) )7 PEIRFE (Necroptosis ) i i
B koK REAE AL (Lipid and atherosclerosis) o %2645
BRI, CITP A EUR LN 2w RN+ 5%
A0 B AE A 5 Bl T 40 Md 43 4k (JAK-STAT  NF-
kappa B .TCR .IL-17 .PD-1 ¥ 25 5 255 53 f4
2.3 S0 IR A 00 45 F P A A 0 35 DR 1 g

H 73 4~ CITP 1) BUw 36 H 43 5 A String 2045
J, BRA B DR H AR I 4 0GR BN, O e AR I
518, i 1, fd FH Cytoscape B %t String H 85
(0 BLAE W28 AT 3 — 20 2 Bt ol FZ R 9 eyto-
Hubba B HE 1T 9 45 5317 , SR {H (Degree ) 12 5.
G50, HE A T 20 107 (4 B A S CITP B0 19 8% 0
K, iz 4. ffFH cytoHubba BEHR 8 53 20 420 Y
O FE PR A AR A 45, LR 2, 1% N 45 oy i iR
F1 (node protein) 1 2 {0 8RN Degree =5 11K, H1 21
o) 5 TR
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&3 CITPEHREREMNKEGG BT

KEGG 571t i SENB EARRY LA PAH

Inflammatory bowel disease 21 IL10,JUN,TGFBI,ILAR IFNGRI ,STAT3 ,ILIS ,GATA3 ,TNF ,FOXP3,IL2, 2.32x1077
ILAILS ,MAF ,IFNG,ILIB,TBX21,ILI17F ,TLR4,IL17A,TLR2

Cytokine—cytokine receptor 28 ILIRN, CD40, TNFRSFI3B, MPL, TNF, TNFSFI3B, THPO, CCL2, 5.36x107*

interaction TNFRSFS,ILI0, IL11, TGFBI, IL4R, IFNGR1, TNFSF13,1IL18, IL2, 14,
CXCLI10,ILS,CXCLI2,IFNG,IL7 ,ILIB,LTA ,ILI17F ,PF4,IL17A

Th17 cell diferentiation 17 JUN,TGFBI1,ILAR ,IFNGRI ,STAT3 ,GATA3 ,FOXP3,IL2 ,MTOR ,RUNX1, 2.09x107'
ILA,IFNG,ILIB,TBX21,ILI7F, JAK2 ,IL17A

Rheumatoid arthritis 15 IL11, JUN, TGFBI, TNFSF13, ILI8, TNF, TNFSF13B, CXCLI2, IFNG, 1.58x10™"
ILIB,CCL2 ,CTLA4 ,TLR4,IL17A ,TLR2

Leishmaniasis 14 ILI10, JUN, TGFBI, IFNGRI, TNF, ILA, FCGR3A, FCGR2A, FCGR3B, 3.18x107"
IFNG,ILIB,JAK2 ,TLR4,TLR2

JAK-STAT signaling pathway 15 ILI10,IL1,ILAR IFNGRI,STAT3 ,MPL IL2 ,MTOR ,ILA,ILS,IFNG,THPO, 5.31x10™"
IL7, BCL2, JAKR2LIOILIIIAR  IFNGRISTAT3MPL  IL2MTORILAILS ,
IFNGTHPOIL7BCL2JAK2

Tuberculosis 15 ILI0, TGFBI, IFNGRI, ILIS, TNF, FCGR3A, FCGR2A, FCGR3B, IFNG, 1.58x107"°
ILIB,BCL2, JAK2 ,FCGR2B,TLR4,TLR2

Intestinal immune network for 10 IL10, 114, CD40, TGFBI, CXCLI2, ILS, TNFRSF13B, TNFSF13, IL2, 1.69x107"

IgA production TNFSFI13B

Malaria 10 IL10,CD40,TGFB1,IFNG,ILIB,ILIS,CCL2,TNF ,TLR4,TLR2 2.04x107"°

IL~17 signaling pathway 12 ILA, CXCLIO, JUN, ILS, IFNG, ILIB, TNFAIP3, CCL2, ILI7F, INF, 2.20x107"°
S100AS,1L17A

Chagas disease 12 IL10, JUN, TGFBI, IFNG, IFNGRI, ILIB, CCL2, CALR, TNF, TLR4, IL2, 5.39x107"°
TLR2

Thl and Th2 cell differentiation 11 ILA,JUN ,ILAR ,MAF ,ILS ,IFNG,IFNGR1,TBX21,GATA3, JAK2,IL2 3.25x10™"

Toxoplasmosis 11 IL10, CD40. TGFBI, IFNG, IFNGRI , STAT3, BCL2, JAK2, TNF, TLR4, 2.24x10™%
TLR2

PD-LI expression and PD-1 10 CD274,JUN,IFNG,IFNGRI ,STAT3,PDCDI,JAK2 ,TLR4 ,MTOR ,TLR2 ~ 4.02x10™®

checkpoint pathway in cancer

Osteoclast differentiation 11 FCGR3A, JUN,TGFBI, FCGR2A, FCGR3B, IFNG, IFNGRI, ILIB, SIRPG, 8.10x10™%
FCGR2B,TNF

T cell receptor signaling 10 IL10,114,JUN,ILS ,IFNG,CTLA4,PDCD1,TNF ,CARDI11 ,IL2 1.58x10™"

NF-kappa B signaling pathway 10 CD40, CXCLI12, ILIB, LTA, BCL2, TNFAIP3, TNF, TLR4, CARDI11, 1.58x10"”
TNFSF13B

Allograft rejection 7 IL10,114,CD40,ILS ,IFNG,TNF ,IL2 5.80x10"

Necroptosis 11 IFNG, IFNGRI, ILIB, STAT3, BCL2, NLRP3, TNFAIP3, HUGBI, JAK2, 6.23x107"
TNF,TLR4

Lipid and atherosclerosis 12 JUN, CD40, ILIB, STAT3, BCL2, ILI8, NLRP3, CCL2, JAK2, TNF, TLR4, 1.28x10™"

TLR2

3 itig

SR, DT -8 224 R0 2 A IR TT

AT Y AR CITP # J4 S L i Y AT 55 FE A
AR 15 B AR S B DN 22 25k i i IR 3Rk 2 S A
KM T SR SR T, B TR S B IR I
AFEAE CITP AR AL . ASHFSE I 94 B 45 H

CITP i 2 MEITP AL Tk , K 28 KA H
SEANBEIRAF LR, K301 ™ 5 A9 a2, X B
A B O B Y AR K . R, AR A A T o
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1 734 CITP BmEE M EEM & &

&®4 CITPHERHZOERR
0 FE A FE{H (Degree) R 4R
TNF 118 Tumor Necrosis Factor
1L2 112 Interleukin 2
IL10 112 Interleukin 10
114 106 Interleukin 4
CTLA4 106 Cytotoxic T-Lymphocyte Associated Protein 4
ILIB 104 Interleukin 1 Beta
IFNG 102 Interferon Gamma
STAT3 102 Signal Transducer And Activator Of Transcription 3
TLR4 98 Toll Like Receptor 4
CD40 98 CD40 Molecule
FOXP3 98 Forkhead Box P3
1L17A 94 Interleukin 17A
ILS 88 Interleukin 5
TLR2 88 Toll Like Receptor 2
CCL2 86 C—C Motif Chemokine Ligand 2
CXCL10 84 C—X~C Motif Chemokine Ligand 10
L7 82 Interleukin 7
IL18 80 Interleukin 18
CD274(PD-L1) 78 CD274 Molecule
TBX21 78 T-Box Transcription Factor 21
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E2 204 CITP#miZOERNEEMLEE

HITER CITP & LA & 7%, IR B — R B 5
A o AL, o 30 S 5 DR R A7 T R 1 B, e ARG AR 40 #11
J& CITP W B0 3 [, ZDEB 43N 5 CITP AH SGAH A
BE MAE AL b i B 5 CITP & HIL I i) 56 & (58
1) o XFaX 26 n] fE 80 1Y 3% PR 17 T e & 48 A i
SR (22 . #3), KB SERL R 3 2L E AR 7E RAE
PN B 2 A 1A | A0 A DR R A A ) e o R
L5 ()5 3 % R AR TR A N T S A2 R A
HAEF HBhYET 4151k (JAK-STAT NF-kappa B,
TCR.IL-17 .PD-1 £ & fi 555 5 g . CITP KM
ANEELRME , 5 50 O B R A AR KRR s AWFSY
X3 6] B B0 9 58 R UE AT T AR A RN B o BT
By &E R sk — N T CITP 5 5% i S e s A
Koo N T R HE 3 B0 S PR v R A B A O 1Y
FOREE D, A 5T 28 XX B R R UEA T T AR R 2% 43
BT, 2 JEBE DR AE B A T 2% b A DG IR B A T HE )T
PAFI O FIEH G (R 4), K BIX Se 0 FE ] F 2
2 BR A P R A PR A G, I HL R 2 B0 2 2
B 240 6 DXL A E A I, B A TNF RS A A &
HUA /D30 43 J2 B e B0 455 0 B, B 4 CTLA4 A1
PDL1, 3XtH3E—F B CITP ) & e HL i B 50 i
WHIRKKER.
FEXT UL S5 SRR G M, 5 CITP &% 2 1E 4%
B R AE R A TNF IL2 IL17 ; 5 5 45 00 R 0% K 1
A IL10 1045 N8 A 2 ASEE A 5 CITP & & Y
A IL1B.IL5 117 IL18,
TNF J2ta 821 SAEAN BT, R IE IR RAEH T .
F W55 W, TNF-alpha (-308) A/G £ HFIFZE ITP Hh
LA 3G fin , JGFLAE 3% % JC SO CITP H, TNF 5 1
=, ARSI, TNF IR F2 3k 1 KL K AL, SHE
WCCITP A AR E R . (BRI A A RIZE L,

A4 TNF-alpha (-308) 1 TNF-alpha (-238) 4% fili 5&
HILE CITP FIfEE X HE H JEIX 1))

IL 2 J2& Th1 BUE R P, )2 IE P8 78 RAE N £
— IR 5 2B, 1L2(-330) T/G 7E CITP 7 45 B f 4
I, RECIL2 W B . 5 —WFSEIER, CITP (&
S R P 6K ECL 200 R R R W 121 A 2 A E
58 R BUAE CITP B3 MLy, 102 Fr i sl ™0 S
FRAEDORE g B, L EE ITP s FE 19 1T ZE 7] Bk 5697
J L3 TL2 AR SRR K .

IL17 /2 Th17 B R R 7, TR AR A IE 4 1 RAE
B, 24058 %W, IL17 7 CITP H 3% ik 1%
Fnt-l 5 IFEN-y P HMGB1™ | 8A% 4 i R % 40
BRI A O . SR BFS R TL17 £ IR
i, X 32 O A R ARG TL17F(A7488G) AA
FAG J PRI 255 7E CITP v s, i ITP 5 M 18
g 114 JRUG: = TH11e)

110 J2& f 5 1 RAE R o 38 K — It 58 3=
B, TL10(-1082) G/A JEPR RIS fin 1 L2 ITP 2 Ak 4
B, GG JE PR Y BR YA T S A7 O 2R, 8 i 3R ek
PENT S IR RFSE R, IL10 (-627) A 250 SL R4
IL10 f9335 , #F CITP HhAG By 1) H A%, e IR % 0
KA 50 SETP g AL A IS &8, 1110
(-592) AA FEKAIAITLIO (-1082,-819,-592) ATA 3t
R AL S e AR A . A 2 FSEIESE,
TEBIR G ST, TL10 I35 Vi B 5 1E % B2 ) L2 %
1%, I HL 5 8 LA R i /N M %05 1 A 58 5 i
CITP FBILIGYT et J , M3 Hh RAE R 15 2% fe v T
e BRI R T B IS L 8 IR R TS A o

114 J& Th2 B R AE K F , & —Fh S R 45 19 RE
R FENZAIF5E 20, ITP L IL4 /K P40 1R
FEAIG, 76 CITP HR o 3520 0 FERR TG S0, 114 17
WP I o B LB RIS IR YT SRS L IS Hh 4%
iE RT3 SRR T 5, B m i 9 0E R 7 5 TTP 4k
KgAK, EAMIEGE R, 114 (VNTR intron 3)
RP2 Z5 3 JE N AE 2 M ITP A8 M ITP o B g ik 4
5t 7 CITP iR B 1 26k, S iz ik (R R 25 ) 3
ITP {2 PEAE Y . — I 56 F 114 (2 IR A S HE R
IL-4Ra(576)9F QQ I BUAE CITP H 3 A 00K i
B CITP [ 2 JE: g ™ s A A e

AT A 52 AAY G 1 56 KR 2K (2 18 5 CITP
KRBT, AR — 2 19 R B, an i R Xt H
HIWFZE % B 19 miRNA 5 CITP (1) ¢ & #4151, A
WIFFEH , AUAN R AR AR 3 PR 1 A ok ) o 2 B0 148 S AH
K, = ST | AR 22 5L R 4 AL A 5T o i
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= OCHR SRR, X se R BRI 1E PR A 5T B9 45 Te I
T B CITP KR HLT BB S FRRA
ARG A K i SO L, R AR K
B HE N A BAE NIFSE CITP R B S %, JREA
KA, T LA X CITP B 1B Il S e g 4 7 4
S  y, BH A5 A SR ALy, DL & B
CITP AL BB FE A, DT 8 1 TTP 12 Ak i A~
PRJEIR A 0 R A 5K o T 79
YEZTTER AR RS SO B0 SO S A& ol 5 F S
Mk 77 B¢ SCHRAE R S 3k R A 45 Mt
PR A AR AR R 25 vh 2
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