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2 (angiotensin-converting enzyme 2, ACE2) | %5 Il 22 2 [if & 4 i 2 (transmembrane protease serine 2, TMPRSS2) , — ik 3 ik il 4
(dipeptidyl peptidase 4, DPP4) \Z( 3 AKEE N (aminopeptidase N, ANPEP) |52 5 . &  EEHT BB IR 7 T 22 (corona vi-
rus disease 2019, COVID-19) 54 (1 I V5 & A= 3 , 3+ H. A FH IBDMDB ¥4 )% , 43471 IBD 2 & 5 26 I ACE2 . TMPRSS2 . DPP4
ANPEP 3R IK 255, G5 COVID-19 F TS KA %0 5.8%(136/2 350) . 5 EH A AR LG, K3 [ ACE2 . TMPRSS2 .
DPP4  ANPEP (125 3835455045 514 9.800.,0.571 .5.318 A 11.127 45, Z A S5 iT2# 2 L (P < 0.05) , {HIX 4 FhJE K 1 323475
IBD 5E IBD & A BAH BEZER(P>0.05) . GOFFKERXEILHFAS S THEIA G RARMAYFa i, B4
K Z A ENEN . GiE  ERIREEAH D HE (ACE2 . TMPRSS2 . DPP4 . ANPEP)7E IBD 5E IBD 4 /1% Bh I 4 £ b il 2655 AT i
225 N IBD AT b 1 I COVID-19 1) s KU
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Correlation between the expression of coronavirus-related genes in the intestinal mucosa

of IBD and the risk of COVID-19
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[Abstract] Objective: The aim of this study was to analyze the expression of coronavirus-associated genes [ angiotensin-converting
enzyme 2(ACE2) , transmembrane protease serine 2(TMPRSS2) , dipeptidyl peptidase 4 (DPP4) , aminopeptidase N(ANPEP) Jin the
intestinal mucosa of patients with inflammatory bowel disease (IBD). Methods: The occurrence of diarrhea in patients with corona
virus disease 2019 (COVID-19) were collected, and the IBDMDB database was used to analyze the expression of ACE2, TMPRSS2,
DPP4 and ANPEP in the intestinal mucosa of IBD patients. Results: The occurrence of diarrhea in COVID-19 patients was 5.8%( 136/
2 350). Compared with the rectal mucosa, the difference expression fold of ACE2, TMPRSS2, DPP4 and ANPEP in the terminal ileum
were 9.800,0.571,5.318 and 11.127,respectively, with statistical differences (P < 0.05). However, the expression of these 4 genes did
not show significant differences between IBD and non-IBD patients (P > 0.05). The GO classification showed that these genes were
involved in the biological process of the virus entering the host cell, and there was a network interaction between these genes.
Conclusion: There is no significant difference in the expression of coronavirus-related genes (ACE2, TMPRSS2, DPP4, ANPEP) in the
intestinal mucosa of IBD and non-IBD. We speculate that IBD patients do not have a significantly increased risk of COVID-19.
[Key words] SARS-CoV-2;COVID-19; inflammatory bowel disease ; gene ; intestinal mucosa

[J Nanjing Med Univ,2020,40(06) :788-792 ]
[(BE&E] (L8 DA MREZRIRE (H2018082) s HE 2T H AARLAOF T Tl RS (HAB201926) s HE LT AR — AN RSBt
PelE = QU AT BAVRHIES H (YZHT201905)
T {FVEH (Corresponding author) , E-mail : jsycjhnydwhg2006@126.com



FA0EF oW RN e, KA, S5 AR SCIE N AE IBD B R 2 P #5455 COVID-19 Ui XU

202046 H

PAHSCHERIFGE ) ], Bt R ( B AR , 2020, 40(6) : 788-792 - 789 -

B 4 T6E IR 975 25 il 22 (corona virus disease 2019,
COVID-19) T 2019 4F 12 J§ B, ¥ WHO Ayt K
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AT IE T A FEE oA I 3 E AR 2R
TiE AR B 2 (severe acute respiratory syndrome coro-
navirus 2,SARS-CoV-2)“°_ SARS-CoV-2 i1 Il 4
X 5K K % 30 i 2 (angiotensin - converting enzyme 2,
ACE2) B ANAR 40 . PR BRI B o, i 2
SARS-CoV-2 UL ML AR o Sibr b TS/ il
KEARTE COVID-19 JBFH hIF AN BARIETE
R HE AT A AAFIZI (A R BESN COVID-19 HY
RARER™

FENGZ T, A RAETE % (inflammatory bowel
disease, IBD) 14 £ 2 1] fiig LUt 38 N\ B FHL0 SR e X Fp
JREE. IBD T AR IE , AU AAS S B TE S
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O3 o PR AN SROUE IR 00 25 2 1 g 38 i IR R A v T
AEME

TE AR T Y EOR AL 1 AR SE TR A L TN
N RIS ACE2 454, #E A4, JFFI
5 K 22 2 12 2 1 1 2 (transmembrane protease serine
2, TMPRSS2) #{% S # H , T 2 COVID-19""",
TEN/ N ANE g LB A, ACE2 Rk W v
il AR AR IS5 5 COVID-19 B 1)/ Nz ]
AE BT Bete gz Aok ™ . H BT UESE S 27
RALHAIE . IBD B SRR L, 21 A o) g
SARS-CoV-2 IR ATHAE

ARSI T B AR SCCHR, 481 COVID-19
SBFEMANEYS R AR, 2 IS B, /3 HT IBD
SRE WA R ) SR BEAHOCHE K [ ACE2 . TMPRSS2,
T RKFERKES 4 (dipeptidyl peptidase 4, DPP4) & %Ak
fifi N (aminopeptidase N, ANPEP) TR IR 225, i
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1.1 ##

2% PubMed 48 15 , X 2L & e 1 18 i # 3CSC
MR TIC A WS NE TS B & A BRI A b D R AR
BRI . ki B A A SR AT
SCCHK . TBDMDB $5d 4 2 A i A= g il iy
—#B43 . FRATHIH IBDMDB #5045 722 , i 16 14 23 f5i] 15t

37 M 45 117 98 (ulcerative colitis, UC) . 25 4] 7& & BUK
(Crohn’s disease, CD) L S 28 i|3F IBD f 4, 40 A |
AWETE o X LEBIF SR GARAT LI R0 K I [ i 17 A
MR SUREAS . ik = S0 RO 1) S 38 RN
ARG o
1.2 Fik
121 ABEREH

{1 ] Deseq2 X IBDMDB %4 22 i 156 J5 114 4% ¢
A KR HEAT 347, 1 ACE2, TMPRSS2 , DPP4 il
ANPEP iX 4 ME[R ) 22 S b g
122 GOp EAE G ZAE R 5T

i F Metascape (https : //metascape.org) Fl String
(https : //string-db.org) %J i 4 FIE R #H4T GO 2K E
B BT ARG A2 A AR T 2%
13 %itss

K SPSS 23.0 FR A J3-Hr Ak BRARAE , 41 [A] HLACR
FAESHHGE . P < 0.05 HZESAG 8 X,

2 # R

2.1 COVID-19 & &t i5 & 4 &

AWE—IIA T 2350 COVID-19 5 (R 1),
A 136 BIFE A BRI AT E HBLIEYS , SARIETSE & 4
FH5.8%(136/2 350)
22 BRAEADKILR LW Fe BRI 6 Rk

XoJ 30 S A A 1 Bt S 2 MR R AT A B, R R E
IBD #2341 ACE2 .DPP4 . ANPEP 7£ K i [1] fizg v 1 5%
KT T4, 1 TMPRSS2 78 A S 171 7 v i) 6 3k
WERTEE (P <0.05). SEMAZEEIA L, K 0]
%) ACE2 . TMPRSS2 .DPP4 . ANPEP 3 [H 22 7 F 3k
5 % 43 511 4 9.800 (P <0.001) . 0.571 (P =0.005) .
5.318(P <0.001)F111.127(P <0.001).,
23 AR AEAR KA E EIBD MLy £ ik

Lt A UC FIEE IBD (1) 1 B I sl A 8, 3k
X M ZHAFEAS Y ACE2 . TMPRSS2 . DPP4 . ANPEP %35
TR EZEF(P>0.05), XLFEHFAECD FIHEIBD /Y
A [ A TE B 5 5 (3R 2) . DA ikt
ZERFI X 4 Fh ALK 7E IBD SR IBD B F ok B
I SRR I 25 5
24 GO x5E&AHEAER

%f ACE2. TMPRSS2. DPP4 . ANPEP % [A i 47
GO, BRI 4N FE NS 5 T haEdt Afs 40
it B4 A 2 3 B (P <0.05) , I String 3 % 4 4
BT AT BAE T 00 (R 3) o SR FAH EAE
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Table 1 The occurrence rate of diarrhea in patients with 30
COVID-19 AR SN AR X 18 5 HESCSCHkRAE HY COVID-19
SCEk BT SR BEVE EFE (n(%) ] H I VE Y A e 2 5,80, A AR
! o S VR AT BRI TR A8 SR A
; [y 90 5(5.6) AT X G, AN ] B2 U6 IR TS P bR AN
4 WHERSALLESET 137 11(8.0) [] , S AR T HEE AR AR  M e AR S A . AR
5 0w 13 1(7.7) INHIETE A& COVID-19 B F 1 H WAEIR . 78 111
6 HEZ0ALLEHATT 1099 42(3.8) COVID-19 B F W P ket vh i B2 R R LR 1Y
7 i e 38 1(2.6) AN BT BB ZAE RN 5K X 4R SARS-CoV-2
8 vl 99 2(2.0) SRAMIE , TR E T 2000, AR FE I 5
9 el , 138 14(10.1) 1 SARS-CoV-2 76 & /E B TE 1Y COVID-19 i %%
0 ML TUBRAT 62 3(48) PP A LER ] ST B S S B B
! . 9 o {56, I DAL BB 26, DA Tt 6 SARS-
i M- . 2(3323) CoV-2 I TEALHE . B2 55 A\ D v 2 Y1 & COVID-
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15 o 14 0(0) RN, R EET DA, 54h, BB EIN
16 TR T 80 1(1.3) RERYT VIR DIRE iz B RE ) AR TE F BREE ) L3RR
17 vl 5 0(0) AAEREATTEY
18 vl 43 7(16.3) SARS-CoV -2 # A4 A e 705 B il 2 2 1 (S
it 2350 136(5.8) E) SMIZ AL A, U i SN AT S
*2 BRFESHEXEBREMRERENRIE
Table 2 Expression of coronavirus-related genes in intestinal mucosa
ACE2 TMPRSS2 DPP4 ANPEP
LS WRRR raficlC P ZSGOH PN ZSACH P SN P
UC vs. JEIBD B 1.064  0.844 1114 0576 0735  0.199 1120 0.740
CD vs. I 1BD s i 0714  0.248 0985 0933 0795  0.303 0816  0.521
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Table 3 Protein-protein interaction networks for corona-

virus-related proteins

&l 2 EAMEAERZE Y
ACE2 DPP4 0.942
DPP4 ANPEP 0.758
ACE2 ANPEP 0.588
ACE2 TMPRSS2 0.427
TMPRSS2 DPP4 0.409

BTG, SHE A5 DPP4 5Z (4 AH 5 /E M
B 201 A0 b, B SR A AR A, 1 3
I 1 B S B 11 /& SARS-CoV-2 A R4 I Y
Jet oo I RIS R LB R AR 04T T SARS-
CoV-2 F 1 S 8 M IE I+ 454, 37 & 8L T SARS-
CoV-2 5 SARSYK#E S 8 1 Y A5 R AR I . SARS-
CoV-2 il it H:Z & ACE2 ¥t A 411, 1] TMPRSS2 1]

AL SE A" . S & B A Z IR ACE2 3=
KIS LT, SARS-CoV-2 I SARS i 7 A REA A
1%, 25 W] ACE2 IF & SARS-CoV-2 AMZ I 7454 1
AR A I 22 21 R A 1 TMPRSS2 s B4 20 21
E 1 i (cathepsin B/L, CatB/L) g% 1 [R5 SARS-
CoV-2 19 SHR I AZ A , 1M & 1 i TMPRSS2 1 /E
FHEE Sy Sk, TMPRSS2 410 751 4 4 24 ]l mT BH 1
I TSR L A M, T BB AR I —ANTRYT IR HIA
Tt — L W RL2E BT R BRI A RBIESE T
K A 1] SARS-CoV -2 8 HL 35 1 IfiL 15 R f% FHLIBT S 2
HA TR EERA W ARBEE 77 A rh R iAok
P SARS-CoV-2"", J B MBI W rh AT
P T BT 928 P, e DT 1R oy o SR
ACE2 HI TMPRSS2 /2 SARS-CoV-2 A {24 Jfi JiF
T BB ), ANPEP J& A e R 2 -229E (human
corona virus-229E , HCoV-229E) {4 52 & , DPP4 2 1



FA0OEFE M TN e, S, & RN TEAR OCIE R LE 1BD IRl 2 (1936355 COVID-19 FEof XU

20204F6 H HIRHORMERITFE LD | R st R R A4 (AR , 2020, 40(6) - 788-792 - 791 -
TR 225 1F oK 995 2 (Middle East respiratory syn- and meta-analyses-Part I[J]. Inflamm Bowel Dis, 2018,

drome coronavirus, MERS-CoV) 52K , X 4 F 2
PIFE el AR 5 e P R AR . BF9E R ANPEP
I DPPATEIIE 5 ACE2 MRkt )
Ffl IBDMDB %¢ 4 J% , 43 #t ACE2, TMPRSS2 , DPP4
ANPEP 7838 h 223 , & BRAATTE A i [0 iz A1 EL
Wb i kA W 25 5, (A& 4E 1BD 54E IBD iX
HIEEAH BEER . COFRELIX4FHEHNS
TR A MM EZ SR, EOMEEER S
RICATTZ AEAE R DI,

ABFFEHEN 1BD B AT EXT COVID-19 -4 5
G HE AU S F N, R — T
fift IBD f84 & 2 COVID-19 [ SEPRFE L. AWF5E 2
DAERRS FIACh IBD B E WA B B R A
8o RIS A B A 2 B B
SARS-CoV-2 B¢ 1) ZHE it , L ME A A b2t
Bl 05 52 BE AR RE T

a4

[1] WHO. Rolling updates on coronavirus disease (COVID -
19) [EB/OL].(2020-03-11)[2020-03-13]. https://www.
who.int/emergencies/diseases/novel - coronavirus - 2019/
events-as-they-happen

[2] LIQ,GUAN X H,WU P, et al. Early transmission dyna-
mics in Wuhan, China, of novel coronavirus - infected
pneumonial J ]. N Engl J Med,2020,382(13):1199-1207

[3] GAO Q Y,CHEN Y X, FANG J Y. 2019 novel coronavi-
rus infection and gastrointestinal tract [J1.] Dig Dis,
2020,21(3):125-126

[4] YEO C, KAUSHAL S, YEO D. Enteric involvement of
coronaviruses: is faecal-oral transmission of SARS-CoV-2
possible? [J]. Lancet Gastroenterol Hepatol , 2020, 5 (4) .
335-337

[5] LIANG W, FENG Z,RAO S, et al. Diarrhoea may be un-
derestimated : a missing link in 2019 novel coronavirus
[J]. Gut,2020,69(6):1141-1143

[6] XIAO F,TANG M,ZHENG X, et al. Evidence for gastro-
intestinal infection of SARS-CoV-2[J]. Gastroenterology ,
2020,158(6):1831-1833

[7] GUAN W J,NIZ Y,HU Y, et al. Clinical characteristics
of coronavirus disease 2019 in China [J/OL]. N Engl J
Med,2020,382(18):1708-1720

[8] SONG Y,LIU P,SHI X L, et al. SARS-CoV-2 induced
diarrhoea as onset symptom in patient with COVID-19
[J]. Gut,2020,69(6) : 1143-1144

[9] KNOWLES S R,GRAFF L A, WILDING H, et al. Quality

of life in inflammatory bowel disease: a systematic review

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

24(4):742-751

MIKOCKA - WALUS A, PITTET V, ROSSEL J B, et al.
Symptoms of depression and anxiety are independently
associated with clinical recurrence of inflammatory bowel
disease [J]. Clin Gastroenterol Hepatol, 2016, 14 (6) :
829-835

HOFFMANN M, HANNAH KW, SCHROEDER S, et al.
SARS-CoV-2 cell entry depends on ACE2 and TMPRSS2
and is blocked by a clinically-proven protease inhibitor
[J]. Cell,2020,181(2):271-280

XV, SR e R, A B R R A ST
PR 2R G S R LR 5 [0 ). 1k PR 2k, 2020, 36
(1):19-21

IBDMDB. The NIH human microbiome project NIDDK
U54DE023798 [ EB/OL].[2020-03-05]. https://ibdmdb.
org/tunnel/public/summary.html

ZHANG J J,DONG X,CAO Y Y,et al. Clinical charac-
teristics of 140 patients infected with SARS-CoV-2 in Wu-
han, China [J/OL]. Allergy, 2020 [2020 - 04-05]. DOI:
10.1111/all. 14238

LATIC C,SHIH T P,KO W C, et al. Severe acute respira-
tory syndrome coronavirus 2(SARS-CoV-2)and coronavi-
rus disease-2019 (COVID-19) : the epidemic and the
challenges [J].Int J Antimicrob Agents, 2020, 55 (3):
105924

XU X, YU C,QU J, et al. Imaging and clinical features of
patients with 2019 novel coronavirus SARS-CoV-2[J]. Eur
J Nucl Med Mol Imaging,2020,47(5):1275-1280

LIU K,FANG Y Y, DENG Y, et al. Clinical characteris-
tics of novel coronavirus cases in tertiary hospitals in Hu-
bei Province [J]. Chin Med J (Engl) , 2020, 133 (9) :
1025-1031

CHANG D, LIN M, WEI L, et al. Epidemiologic and clini-
cal characteristics of novel coronavirus infections involv-
ing 13 patients outside Wuhan, China [J]. JAMA, 2020,
323(11):1092-1093

HUANG C, WANG Y, LI X, et al. Clinical features of
patients infected with 2019 novel coronavirus in Wuhan,
China[J]. Lancet,2020,395(10223) :497-506

CHEN N,ZHOU M, DONG X, et al. Epidemiological and
clinical characteristics of 99 cases of 2019 novel corona-
virus pneumonia in Wuhan, China: a descriptive study
[J]. Lancet,2020,395(10223):507-513

WANG D, HU B, HU C, et al. Clinical characteristics of
138 hospitalized patients with 2019 novel coronavirus -
infected pneumonia in Wuhan, China [J].JAMA, 2020,
323(11):1061-1069



© 792 - Mo

BE Ok ¥

EE

[22]

[23]

[24]

[25]

[26]

[27]

B e e S e S o

XU X W, WU X X, JIANG X G, et al. Clinical findings in
a group of patients infected with the 2019 novel corona-
virus (SARS-Cov-2) outside of Wuhan, China: retrospec-
tive case series| ] ]. BMJ,2020,368:606

HU Z,SONG C,XU C, et al. Clinical characteristics of 24
asymptomatic infections with COVID-19 screened among
close contacts in Nanjing, China [J].Sci China Life Sci,
2020,63(5):706-711

HUANG Y, TU M, WANG S, et al. Clinical characteris-
tics of laboratory confirmed positive cases of SARS-CoV-2
infection in Wuhan, China: a retrospective single center
analysis [J/OL]. Travel Med Infect Dis, 2020[2020-03 -
05]. DOI:10.1016/j.tmaid.2020.101606

CHAN J F, YUAN S,KOK K H, et al. A familial cluster
of pneumonia associated with the 2019 novel coronavirus
indicating person - to - person transmission: a study of a
family cluster[ J]. Lancet,2020,395(10223) : 514-523
SONG F, SHI N, SHAN F, et al. Emerging 2019 novel
coronavirus (2019 - nCoV) pneumonia [1]. Radiology,
2020,295(1):210-217

ZHANG J, WANG S, XUE Y. Fecal specimen diagnosis

2019 novel coronavirus - infected pneumonia [J].

(EEHT78TR)

[39]

[40]

[41]

bility, partitioning, and recovery of enveloped viruses in
untreated municipal wastewater| J |. Environ Sci Technol ,
2016,50(10) :5077-5085

[ 2 A e D 2x . B BRI 2T 281297 07 58 (il
FTE-ERO L] L A 247, 2020, 39(2) : 103-107
VAN DOREMALEN N, BUSHMAKER T, MORRIS DH,
et al. Aerosol and surface stability of SARS-CoV -2 as
compared with SARS-CoV-1 [JI.N Engl J Med, 2020,382
(16):1564-1567

LIU Y,NING Z,CHEN Y, et al. Aerodynamic analysis of
SARS-CoV-2 in two Wuhan hospitals [J]. Nature, 2020,
582(7813):557-560

[28]

[29]

[30]

[31]

[32]

[33]

D S S e i aae e S S e et ST RN

[42]

[43]

[44]

[45]

J Med Virol,2020,92(6) :680-682
WU J, LIU J, ZHAO X, et al. Clinical characteristics of
imported cases of COVID-19 in Jiangsu province: a multi-
center descriptive study [J]. Clin Infect Dis, 2020[2020-
03-05]. DOI:10.1093/cid/ciaal99
REN L L, WANG Y M, WU Z Q, et al. Identification of a
novel coronavirus causing severe pneumonia in human: a
descriptive study[J]. Chin Med J (Engl) , 2020, 133(9) :
1015-1024
JIN J M, BAI P, HE W, et al. Gender differences in pa-
tients with COVID - 19: focus on severity and mortality
[J]. Front Public Health,2020,8:152
Jih . BER BT AE COVID-19 BEE iR A 1R K
AR B ER R4 (A SRR , 2020, 40(3) :
306-308
WRAPP D, WANG N, CORBETT K S, et al. Cryo-EM
structure of the 2019-nCoV spike in the prefusion confor-
mation[ J ]. Science,2020,367(6483) :1260-1263
KB TR, TR R M A AT A R X S
[T]. B R B R 22 4 (A SR BHE ) , 2020, 40(2) -
155-159

(W BHA]  2020-03-13

B S S S e S at

R LA B AR T REEARR R 4 R I

W B B o o L[ ). R DA 5 0 Ackid L 2020, 38
(2):116-119
ADHIKARI U, CHABRELIE A, WEIR M, et al. A case

study evaluating the risk of infection from middle eastern
respiratory syndrome coronavirus(MERS-CoV) in a hospi-
tal setting through bioaerosols [J]. Risk Anal, 2019, 39
(12):2608-2624

SETO W H. Airborne transmission and precautions : facts
and myths[]] J Hosp Infect,2015,89(4):225-228
& #.t 7.8 X fff B B AR B BE 77
R[], =ikAgs

HA
A, 2020,5(2):1-5
[Llﬂm HHI] 2020-04-03



