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Exploring Comorbidity Mechanism and Potential Traditional Chinese Medicine Prediction of Primary
Sjogrens Syndrome and ldiopathic Pulmonary Interstitial Fibrosis Based on Bioinformatics

YE Xiaobin'? ,LUO Fangtao’
(1. Zhongshan Hospital Affiliated to Xiamen University, Xiamen 361004 , Fujian, China;
2. Community Health Service Center of Tongdang Street, Siming District, Xiamen 361012, Fujian, China;
3. The Second Affiliated Hospital of Xiamen Medical College, Xiamen 361021 , Fujian, China)

Abstract: Objective To obtain the differential genes of primary Sjogren’s syndrome ( pSS) - idiopathic pulmonary fibrosis
(IPF) and related pathways by bioinformatics methods, and to match and predict the potential Chinese medicines for treating
pSS — IPF. Methods The gene chip data of training data set and validation data set were downloaded from GEO database,and the
interaction networks of differential genes and proteins in pSS — IPF samples were determined. The key genes were identified by
CytoHubba plug — in,and the disease — related functional modules were clustered and analyzed by MCODE plug — in. The tran-
scription factors of common differentially expressed genes were predicted by TRRUST database. The GO function and KEGG
pathway of key genes were analyzed to clarify the biological process of key genes. At the same time, the results of the previous a-
nalysis were verified by the differential gene expression in the verification set. Finally,the Coremine Medical database was used to
predict the traditional Chinese medicine with significant regulatory effect on key genes. Results A total of 136 differentially ex-
pressed genes of pSS — IPF were obtained from GEO database, and 127 nodes and 474 edge groups were obtained by importing
them into STRING database. The MCODE plug — in performs cluster analysis on the PPI network and mines five disease — related
functional modules. The CytoHubba plug — in searched 25 Hub genes in the relational network data and uploaded them to the
GeneMANIA database , and obtained 10 genes which were most closely related to Hub genes,such as MX1,IFIA4L,ISG1S and RS-
AD2. Then,the Hub genes were annotated by GO and analyzed by KEGG pathway. The results of enrichment analysis showed
that the protein processing of endoplasmic reticulum, signal pathway related to virus infection, lipid and atherosclerosis , amino acid
biosynthesis and cytoplasmic DNA sensing pathway were very important for the pathogenesis of pSS — IPF. TRRUST analysis
showed that /RF1,SP1 and E2F1 were the three main transcription factors ,and CASP7 ,TNFSF10,HSPAS and PHGDH were also
regulated by transcription factors. COREMINE was used to predict the key genes and pathways. The results showed that Renshen
(Ginseng Radix et Rhizoma) , Tusizi ( Cuscutae Semen) , Leigongteng ( Radix et Rhizoma Tripterygii) , Kushen ( Sophorae Flaves-
centis Radix) , Gougqi( Lycii Fructus) , Gancao( Glycyrrhizae Radix et Rhizoma) , Dongchongxiacao( Ophiocordyceps) and Renshe-
nye( Ginseng Folium) were the core Chinese medicines for pSS — IPF. Conclusion In this study,the core genes and gene — en-
riched pathways of pSS — IPF were identified, the biological processes involved in pSS — IPF were discussed, and the Hub gene
was verified by the verification data set,which provided the support for the selection of new targets for pSS — IPF treatment, pre-
dicted the therapeutic Chinese medicine for Hub gene,and provided a basis for the treatment and research of pSS — IPF.

Keywords : bioinformatics ; pSS ; IPF ; differential gene analysis ; traditional Chinese medicine prediction
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IR ANBIR I A S o RAAR T RE 1 3 2% 7T e 5 MR VR IR 2T 4E AL
K, B AREF 4l AR 1 — ZH IR B R B, AT AR N R R
PR B D BUTE HoA 45 40 2 2B vh o i e 5 1T A R 2% i
1, PR AR (A pSS M AR L o BRI Te] R £F 4k
Ak (Idiopathic pulmonary fibrosis , IPF ) J&— F 5 KUAS B ff) 18 4 |
BEATPELT AEARIA) BT 5 , FCARAE S 52 52 4 1 B A o 452 473 ils
LSRRI B ILET A 200 e 1) B2 2 24 A A 5 5 5 114 4 i o0 ik
BRULAR . TPF 1 05 3 R ST 462 AR 18 i, LTS e 22, Hh for
FEAEIACR 3 ~5 42 HAiXT pSS — IPF f 3 L i Skl
TEARXT D, B4 R 6 A0 ™ o AR R ™ AR, . AR,
—SEEE R E AR — & MR . BN pSS BE LT
%1 S S T R A IR 4 AL 5 35% pSS A I Iigh 1 )
H AT PE R

BT LA ET 5 RA TR A5 B 25X pSS il IPF £ P2
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A i 5 R A A ( Gene ontology , GO ) ' It #5 5 K] 15 3 [H 41
HA4 5 (Kyoto encyclopedia of genes and genomes, KEGG) 43
B B 5 - 2 1 SO A F 4% ( Protein — protein interac-
tion networks , PPT) 7 My LB 2 T 8 5256 1917 30132 W R 3y 7
AE™ AR W Y AR A B R FE B . BRI SR B
AR NS LB AR TR 45 R 0 AH B IR TR AR T A R A, 0T
FHIETEMEIT IR LA BT N 2, thBR 2 2 ZiER
ML AT R 3, e dh TR i PR FEUE B % , 6 R T 20 7 2 g
E Al PR 27 20 T I A B 2 R SRR G . ARG
AT TTXXNE 1,

1 #REFE

11 GEO #ZE# F# 5HAE 415" primary Sjogren’ s
syndrome” “idiopathic pulmonary fibrosis” “A £ Zi] , £ £& “ Homo
sapiens” A HFFE Nt 52 K6 2% ) 8 HE L R 253K ( GENE EXPRESSION
OMNIBUS, GEO ) $it4is 2", T 2 5 [H 4 [ S0 445 - & 1 B S
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ko #1487 & B GSE40611., GSE84844 . GSE21369 .
GSE185691, F##L%EEL GSE’4844 Fil GSE185691 WAL K # 1k
TEAE RN 554 , GSEA0611 FI GSE21369 1E R HiFE . 4347
DI 2R 04 4 22 5 M 26 3k 3L ] (differentially expressed genes,
DEGs) , A T #&% DEG (¥a] g4 6 P {H <0. 05 [A]Hf | logkC |
=0.263(FC = 1.2 £%) R BEIEA T 8. AP & RSO 32
PA SRR 4 SO0 I 14 56 TR 1D, T perl Xk DR 33
X PR F TR E FREAL Jog2 Fedabsn’™

L2 JWHEHREEEZRLFER G FE XTI GHRBHEE
GSE84844 F1 GSE185691 Hh 5216 41 55 %} BE4H [R] (1Y) DEGs #E47 43
BT, B L2 8K LogFC >0 2 EIIEH, logFC < 0 i T B R, 43
TSR S5 v B 22 5 K 0 LIRS DI A R R
DEGs J8 izt 2 il K L T T3 28 B P g A7 T Ak, ) i, x4
AL A W RS AT R R TR RS U 2
Fik EIHEE (up — DEGs) F1 3k 22 5 238 T 4 & A (down —
DEGs) "7,

1.3 9| 4445 & 3t B DEGs GO #1 KEGG # # & & o 4F  Xf
I£[6] DEGs #£17 GO Tfg & 20 M fl KEGG @ i = &R . #
AR BRI A Sangerbox V- I #EAT T AL, J& 7 1 44 Hif
1) A #2332 ( Biological process, BP) L2l g2 45 ( Cellular
composition, CC) "* F14> F I fiE ( Molecular function, MF) ™ 1)
J KEGG 15 5 1d %

1.4 Mz %5 B £+ F DEGs & & T 1E M 4, )\ 1 2t o
Ao kA UGB R ILE DEGs 1% =547 e
( Search tool for the retrieval of interacting genes/proteins,
STRING ) %45 Ji > HEAT 40 7 , 0 6 180 {1 38 oy 45 5 15 4% =
0. 15, ¥k & M 4 % 4lE 5 A Cytoscape 3. 7. 2 {4, F| M
MCODE #i %} 1% PPL W 4 JE47 553 17 42 e o AHOC Tl g
i, F i B S50k Degree Cutoff =2, Node Score Cutoff =0.
2,K - core=2,Max. Depth =100, ] cytoHubba i} -k >¢
F 28 545 v ) Hub B[R], Degree 55035 Ui 108 326 4 B2 B 8 Y 25
AR VR IE B R T Y Hub JEFIIE T2 B, B ARTE Y
25 /> Hub P F A% %2 GeneMANIA $dfii 2 , fE2k 3 B AR 1 4k 3%
IR W SAR DG TR | 6 R R R AR DG AR R AR O
I 22 AR A SR AR M 2% o SR )5 4 Hub J
H#AT GO HRM KEGG g 44T .

1.5 Hub 3 F %3k # R HBIE  GSEA0611 FI GSE21369 £
502 GEO 4 i rh pSS Al IPF ke 5 1) 4icHia 4 , A 45 52 45
HAXS IR Y FEA . J3 4 GSE40611 K48 5 i A% B I i %
KIRF-, 5 GSE21369 Ky 4fs 4 vb 4% 0 5 A B 3R 38 K BE 17
e

1.6 A F A4 P4 fn 2 e oo 07 FIFEE SR R 30K
( Transcriptional regulatory relationships unraveled by sentence —
based text mining, TRRUST) i 4i% %2 1) %1 4t [] DEGs () %% 5
K- (TF) ,i# i3 Cytoscape 3.7.2 ¥4 % Hub £[K - TF &4
P28 o BEICH rp— AP0 A TE I A 2 2 B0 SO AL TF 51 3%
A2z TR 225750/ MESR A

1.7 a7 5N Coremine Medical $(#lE & — 14
BEAARTE A A i ) F0 b R 2 5 B 2 25 G 5 R I T L
K RA ) A SE R 44 B AT R 3 5 R R D A R
i SR T 251 o fi ) Coremine Medical 5l 28 A5 1) SC HEHk

EAHSCAF B, LAP <0.05 5 RAE 0 e AR HE , 160 3% HL A DG
FErp2 " ALY L £, AR B S 24 B SRR I A
B RN HE— 2P 0iE . SRJG T 24 R 50 24 30 B8 4 ( TC-
MSP) t, L AR FHEE (OB) =30% , 252514 (DL) =0. 18 4
{ELAT e HAH DG 24 1 88 18 B U5 o FIFT Uniprot 31048 22K
T RAS I AA RICE 1 B B 0 40 ORI 1) gene: symbol , B JC T
BCA R RUL T o )5 B EHE T A Cytoscape 3.7.2 B f,
PR 2l — RO — B P4 IR T LA, I X T
B 2T IERR A Z DI IR

2 #R

2.1 DEGs o #f & & @t & B GSE185691 A1
GSFR4844 i | 451 GSE185691 2Lkt 3478 A f A
BF A IPF JE Y DEGs, Horp FiRJER 1658 4~(47.67% ), T
PHEER 1820 4~ (52.33% ), GSE84844 JL ik Hf 2266 4~ pSS
BE FGERER IR E 1 DEGs 4§ B RSEH 1561 1~(68.89% ) ,
TPREERF 705 4~ (31.11% ) o ffiH] Venn EIXTH A 2411 DEGs
BTSSR R JE e il 136 A FE R W36 25 i 3Rk, b3k
Sk B YEE P (up — DEGs ) 62 /> 1 3 22 5 2 15 F I 5 A
(down — DEGs)74 4, WA T XXVE 2,

2.2 DEGs 3tk 8 & o4  id“clusterProfiler” R 1& 5 X%
IRPE A 136 ~IL[R) DEGs #£4T GO fil KEGG & & 4047,
aad TTXEL 3 fR , 45 R 158 4~ BP 45 H 37 4~ CC % H |
39 A~ MF 55 HH9 4~ KEGG A HB B EE R, GO g
A, PIRIEE FES SRR RN RN 2R RS A Y
Sl NN S 2R SRR T
EARITESEY 08, KECG 3@ M & £ s iR, b
THEER F 2 E R R T - 40 M R T 52 (4O AR A CEL
BN e i N N B S e Sy S i B e e e
i AN YRS ) G e R T A Rl

2.3 PPl W% K x4t HFn Hub L E % @1k STRING %%
IR bR 136 DL DEGs BB TEHEAE X &, KB E A
22" Homosapiens” , AHEAE FHBIME A 0. 15, Bl BEA KR 19755
RALHE 127 A9 50R 474 4. % PPT 45 [ 5 A Cyto-
scape 3. 7.2 B, Forh 71 AR N JH I 56 AN EEE R, @t
MCODE i f4x:f 5 PR A7 J 28 70 A, UL 5 A E B2 1 ik PRI
REYL, DA ARBUAY B R R SC A [, L 21 W) 2% MCODE1
IR e A e e 178 2 PRI 7 2 A A R X6 5 5 (04 77 0 52 b7 %o
A AR B A S L C21 — 25 [E st R AR o i LB R A
ARG R G A B R L P B B R S S A
PR R B AR ) e R ], — 25 fd ] CytoHubba 4
PFARYE Degree SIEARBUE 2 LA 25 (193RI /E 4 Hub B[ Jf:
YEB o B JH GeneMANIA 32 i Hub J FAH HA/E T, 8]
ST EARR H M TIRE. PP LS d gy s AARA N M E E, B
9 R DR S T AS ) 060 s 1 S TR i 2 5 1 LR
IRE"") 4 A R R B R ) RO M AR R R, 5
Hub R &%) 10 SRR E MX1 IFI441 ISG15 .RSAD2 A-
DAR .DDX58 LRRFIP2 .0AS2 .OAS1 IFIT3 . 7r3:[R ShHE i 5
[N S 8 S = YDA X /K =) i X DR D0 I i B 7 e i D R VAN
X TR H0 2R A AR SR o 3 14 SN i 5 35 PR 2 52 ) s
FEELE A B IR SRR BRI R Rk WA B
F. A F5ER) Hub B[N MAVS BST2 .MX2 .PCBP2 XAF1
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DHX9 3% 6 A5EPH 4 it 1) 8 (15, 5 A G 3L 8 18 26 1 s A7
ek e HEE ORISR TR, 22 5,
DA T XX — 4 o XXWIAT 4.

2.4 Hub ZFE g E oM it clusterProfiler” R 15 & {1
X F3R Hub JEHE#E1T GO F KEGG & 444, &3 Hub & A 3
W AR 309 M ARIEIY GO F4E, fufE BP A 224 4~,CC A 26
A~ MF 4559 A~ Hub JEPI7E BP g 2 1 S AH G ey , Jorp
o 7 R A AR 11 B AR X S I 5 72 CC b Py 5 9 L 40 i A BT
e B4 i 7E MF v £ SR 4 7E RNA 254 KEGG 2w 4
T A DAY R O ST e R A DG A - B IR T S Bl
Jikts AT Ak SRR Y A ) A ORI 40 ST DNA {4 18R 1215 5
WP, TG TTXNKE 5,

2.5 Hub M E £k £ F BT  AHFIT LI GSE21369 FI
GSEA0611 15 51 Ry 36 UE AL ME 47 B0 TE 43 BT GSE21369 754 &
PEREF 21k (1PF) 58 25 il 41 ZURE AR 5 1 5 S5 1) Joi e ik 46
(NSIP) B E AL ZUEAS , GSE40611 R 2R A  pSS HH
EMR LU AN SS B MRIR AL ZURE AR, 56 0E Hub 5L F7E A~
BAFAR I 235K -0 A HTas B R, 78 GSE21369 FEA 1,
AGO2 \PCBP2 ik K V-2 54 Gt 2 8 X (P <0.05) ,Jf A
IPF (835 2L 2URE A Feah KB da 3R], Xt GSE21369 %
LT HEVESEI TR S0 325 Hub 35 P A4S M4 S, FFRE RS IR
B BZEF pSS - IPF 1 4 AR & J 4 ad BRI 78 4= Wb,
JH GSEA40611 $4ii 5 %t 138 Hub % [] (19 36 15 /K - 8 17 50 F .
ZEH G R fE GSE40611 £EAs i, WDTC1 .BRDA .CXCL11 IARS
XAF1 DHX9 33k /K22 5 ¥4 G 1128 3 L (P <0.05) ; DNA-
JC10 [CASPT (HSPA5 ik KV B EHITHFE X (P<0.01);
TNFSF10 \DNAJA1 Rk K P AW W EH i+ =8 X (P<
0.001) , W4 5T XX& 6,

2.6 HFETABERGEMERMT R TS RIECHER
1 pSS — IPF [ 52 2 , Fo A1 1K Hub SLPH | f£%] TRRUST %4
J G 23k T 3R AS i S R LA B , SRS K B S
AF| Cytoscape 3.7.2 1 &4 o J5 3145 % 53¢ K 7 L e ik W 4%
B A BUXX & 7 B Horp IRFL L SP1 A E2F1 S 9
Hub FEPRRIK A 3 S FZE W4 5% K+, Bl H CASPT [ TNFSF10
HSPAS5 Fl PHGDH J&:52 % s R - 4R ) 2L 5, E2F1 363k /2%
SEGIERE X (P<0.05),SP1 Fik 270 B EG ¥R
(P <0.01), /W4 8o, IRF1 SP1 #1 E2F1 w] L) i i
i Hub 3% R 38 , 15 X605 25 0 5 480 J52 17, b 3 26 £ 14 Bl ) 12
B PR B R E  [ - kappaB 4B/ NF — kappaB {5
S BT[] 84 P A e 3o T R AR L TR 1 A A B AR A
T 45T 2 VAR G, i T9000 A4 £ ) 34 42 88 [ 5 Hub 3£ GO
M KEGG &£ Mot 4551 —3.

2.7 FHFME G - FRR L, -RER W EHME &
i Coremine Medical T FN4Z Hf W AE T 79 pSS — IPF fyHp 2y, LA
P <0. 05 fF Rk S 10, 4545 2 1) 32 5% 5 B 7 IR # Hub 3E A
CASP7 .TNFSF10 HSPAS il PHGDH S A, %F Fi 15 vh 25 E47 47
WEALAL T, SO A5 8 117 Fpep 2y, sh 2 o it e B O S B
RH, % 55 4 W) v i) 28 1 5 47 2 .1 - kappaB i}/ NF - kap-
paB {55 (14 1E 8] 8 45 1 - kappaB #{ i/ NF — kappaB {55 ]
I IREL A SHIARITEE AR 1 - b JEE/NF - kb {5 54%
S R TR M S A e A O A A5 S A Cytoscape {4+

122

AT ER , NS LT HABE S M CH
KR NS WL 2y, B R, HIAIT pSS il IPF
HLE T 86 5 30 1 F T CASPT . TNESF10 . HSPAS I PHGDH
AT W X ey 117 Fprp 2 b T A & 0 28, FEAE T AE
B i E AN 2, B SEIET NE E MRS AR 1k %
A S o TE DU AT H B AT B R R IR 98 O FE
FER AT 2 CH IR Z, i so XXXIE] 8 3R 1 i,
Z% 1 Hub JEE A 2500 25 5

Hub $[H HHFEHZY

CASPT HERE TR RSP R BT M AR A H A
IR FHT IO BT 5T S F G S KR
OGS FOR B EW A e R A SR S
RO T UUE CERGE R IR TR L R
M R 2R AR M AR BHTF AW A
W AWT TR RZE WEIRZEKR A% TEAS AS
I SRR LR AL VDR
TR B EARE A E S EEAE AR BRI AT
HE HARIATHE e e U T B R B R R R T
R R SO TR A AR
WAL Do AN REE SR AT KRR ERATIR A IRAT
KRR XS BT ARE SR BT AT IR R
R S A A =B R S R A
P LR SRR I 35S B K TS R S
WO R 12 M RLT B BRK AT R
B NSE ERTTF ZERE B M R LA R
LAY 4 U B

TNFSF10

HSPAS

PHGDH
3 iTfig
AMFFETRHE pSS — IPF 22 7 BLB , HRFTFLAE FALH, X 3
FP 2R YT AT TN A AT
FIF GEO $ictfa e v (1 JE Rl F 5 5% , R G 53 BT T pSS -
IPF (3L HLi], & B pSS - TPF ik th 1) 136 4~ DEGs 1% %
SO SOV, AN PR {5 15 T A M G 4 O T A
S 2 A, E B B T B AR R SR R T AR S Y 15
S, DL S IR Y & AR R SR VIAE G, A R i —
AT pSS - IPF Kk A Kk Ji vh i s R 7 AV R B 25 5 Sl
PPI [ 28 %} L3R #4753 #7938 13 MCODE i {4424 th 5 4>
LA 23 SR s e A5 e v ) SC BEEE TR MX2 5 3 A
2y A M AR S B MR T s DHXO J2 &8 DEAH [¥] RNA fi
TRERR SR I DA, A6 )12 04 8 e A o B T 22 R
DNAJA1 ELAT R0 40 Jif A5 4 R0 34 4 1) 9115 4B i 5 AGO2 J2 miR-

A H . CytoHubba ff {445 5@ H 7% 35 8 0 1) Hub JE[H, 43 51
J& DHX9 . HSPA5 . MX2 . TNFSF10 . PHGDH %%, I tf, CASPT .
TNFSF10 53R 7E pSS — IPF 3 i 35 1 8, v RE 3 i 98 49 9
RSN N B B 1 B 37 T - kappaB i fiff/ NF — kappaB
155 (0 1E ) RS (R T AR S R A0 L 200 B R 17 7= A R 3 pSS -
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