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Identification of related genes associated with colorectal cancer metastasis

based on bioinformatics analysis
Qiu Xinze ,Luo Shibo,Tao Kunlin,Bi Catying, Wu Jiangni ,Huang Jiean ,Liv Shiquan
(Department of Gastroenterology , The Second Alffiliated Hospital of Guangxi Medical University)

[ Abstract)Objective . To explore the mechanisms of colorectal cancer(CRC) metastasis and find the potential biomarkers associated
with metastasis and prognosis by analyzing the gene profiles with bioinformatics analysis. Methods ;. The gene profiles of GSE41568,
GSE68468 were selected from the GEO database ; R software with the limma package was used to analyze the data and screen the dif-
ferentially expressed genes between primary tumors and metastatic tumors,and we got the common differentially expressed genes.
ClusterProfiler package was used for the biological function enrichment analysis and visualization;STRING database and Cytoscape
software were used to construct protein—protein interaction (PPT) network and identify the key modules; TCGA database was applied
for the expression analysis and survival analysis of common differentially expressed genes. Results: We identified 108 common differ—
entially expressed genes between primary tumors and metastatic tumors. Enrichment analysis indicated that the genes were enriched
in complement and coagulation cascades pathways and biological processes,et al. We also found 3 key modules by PPI network anal—
ysis. The analysis of common differentially expressed genes based on TCGA data showed that there were significant differences in the
expression of CLCA1,COLEC11,FCGBP,PDZD2,SERPINA1,and SPINK4 between the stage [ —II and M-IV of CRC(P<0.05),
with significant correlation with the prognosis of CRC(P<0.05). Conclusion : With bioinformatics analysis,a total of 108 common dif—
ferentially expressed genes,3 key modules and 6 genes associated with prognosis have been screened out,thereby providing the theo—
retical support for research on mechanisms of metastasis, prognosis prediction and targeted therapies of CRC.

[Key words ]colorectal cancer;metastasis ; bioinformatics analysis ; differentially expressed gene

{EENB: £47%F , Email ; qiuxinze@hotmail.com,
BRI T7 € A R GO 98 0 A A5 & 5 AT B ls RAT AL

BAE1EE : 2] AL, Email : poempower@163.com,

ELTH: BR 8 AHF A2 F TR (%5 :81460380); ) % 8 &
A LTBIR B (%% :2017GXNSFAA198019),

15 H AR : https://kns.cnki.net/kems/detail/50.1046.r.20201112.1729.006.html
(2020-11-13)



BRERKZEZER 2022 F£5 47 B5 12 # ( Journal of Chongging Medical University 2022.Vol.47 No.12 )

— 1497 —

S5 H R A R R R — . BRI
FE GRS S, S5 BV R BB T
HEFRER 3 LRSS 2 i, BEESMRFTAR Ay L m)
YAEIRIT T BUN D A5 B R E Y 5 AR
B LT AR I R A T 5 AR AR AR
A 12%~14%P , JFHE SAMHE =SS B R AL e 78 1
U e B 45 i A% SR EEIEGRAS RNA U
RNA | JH (RS A | - Bz —[R] 70 57 4 £k 55 % V) AH
Ik, BELALES e 20 THEZ0 R BB — i PRSI
A BEME A b7 kR S A 1) kK IRE B
R, BARCA T4 H e et 0 B RO A i
¢ AHHREAA —E B R BR AR AR A i 0 8
Pt — ZEF MR %A . AW AFEALL
L E AN =N 7RO €1 & RS RN = N R L 2
AASCHY 22 S0 B I | 04T o S 0 T R 1 BT AR T 2%
3T, I 5L T b 55 PR 4 KT 3% (the cancer genome
atlas, TCGA ) i) A o Kl dfs xof 22 S Bk 9 i A7 3R i
GIHTRIAEALE 30T, REIE A B 0 A LT S
TR TS R HE—E AR .

I RS

L1 #HERR

MR TR % (gene expression omnibus, GEO) H11%E
i 54 GSE41568 ,GSE68468 (AL A4S . GSE41568
HF GPL570 qzé?(Affymetn'x Human Genome U133 Plus 2.0
Array) TG, ABFTRAIA 39 41l g Lo 88 19 IIFIMi%% R gk
7R 51, GSE68468 H1 GPLI6 - 5 (Affymetrix Human Genome
U133A Array) TS, 99 A 25 B9 R & & 186 6 KT MliF: &
T 67 90, id ik TCGA Bl e b 1 i 2 18l B AH
R I PR ECHE | HE rh AT S8 B8 i PR 20 30 S 2B A BRI AR AR 3
583 4.,
12 ZFRESH

T RIET (A :4.0.0), 8 limma G153 50%F 2 -5k
RO R B AR AT 22 S A0 BT, L 1 DR e AL RS 08 110 22 5
FEPEM, 2 S BE IR [ {2 1log,FCI>1 Jf HL2% FDR £ IE &
P<0.05, i id 2 Venn FIEL 2 ANJEH I F 22 7 5L M 1 5 4
IR E AT T S m] 25 S B R A T 15 B0 W7 o
13 REAReE RS

81 clusterProfiler £ X 345 1 3 7] 22 5 L PR EA 7 &
AAKIE (gene ontology, GO) LI RE & 4 Ml KEGG 3l [ & 4 , L)
WA BE R 2 5 I A ) 2= D e S A= )2 i B 46 B 1B B 18y
28 FDR BCIEJT P<0.05, BERAATE I 3 A4S J7 T S R A T
RETRE, A dE 0 T IIRE AR ad B A2 o3,

1.4 FEGREAFR L5

FIFH STRING 7 28 5045 J& (http « //string—db.org , RRAS ;
11.0) Al Cytoscape (WUAS ;3.8.0) F 4 %) 2 57 3k A 647 8 11 T
ﬁﬁz(pmtein—pmtein interaction , PPI) 25704, BA/NEE Y
NG 2 | BREHE S AR 1 BT AR 9 2% v i B0 M Ao
Cytoscape (1) MCODE i {4 i % A3 45 J5 [ 1] (1) ¢ 22 7 32 47 4l
P R OGN BILARE 53 8] (R 4 B VR AL
SRR 1 B (BN 35 BB R T 5,
1.5 %R ZFKR 6 KA 5 R A KL

H5 TCGA Y25 B REAR IR R4 70 T - AN -
VI 2 41, LI [R] 22 S RE I e 2 ZHREAR YR IKOKF, LA
PRI R ARV B8 S B BT, A 285 B R A AR S A v 3
SREAFMC R A, 1053 survival RLUEFTAEAE 00, (T R 15
FATG T, 22 R RIR T TIREA Wilcoxon Bk
FORGEHS: 5 A A7 AT B log—rank #356;, #6560 7K 0=0.05,

2.1 EREFARGGGFik

T A 6 T K e R RS TR B FE R IR AT 22 S IR AT
GSE41568 HatE A 333 2557 3L [H ; GSE68468 i sk h
H 163 ANEFIEE @ Venn FIRXT 2 B 1922 F 3L
SERUAE 353 108 M IEE 22 FIER (8 1),

GSE68468

GSE41568

1 E=RFIEEER Venn

22 EREFAREGRESH

GO DIBEE BT 4 F R | BCSESE R = A AL/
JBRE PR S TE SN | M SRR B AMASEE | Sk R
S Wy AR (B 2A) , S 55 B 0 5 e | AR ) 70 1 S
S FUIRE (B 2B), B 46 A MR BORE | 75 e DA 110 4T ff A0 3 o |
PN IR0 s 40 00 s 5537 (1 2C) . KEGG 3 i i 5500 W &
PR, L[] 22 5 FL PR T2 AR v AR A MACRIEE Il 256 | 25 -4
M (a2 P450 it JIH[E EA G 0B (5 3 P450 EEfCIAMNEY |
Joea R S (18] 2D) , HA 24 A 22 3L & AR MA T
HEEIMAHGE I f et KEGG 3 B ] LU /R HY ik e L R 7
ZAR I REREH (B 3),



COMPLEMENT AND COAGULATION CASCADES

Coagulation cascade.

Intrinsic pathway

Extrinsic pathway
Contact with
danmage vessel

¥

Tissue damage

Kallikrein

Kallikrein—kinin system

-

— 1498 — BERERKAFFIR 2022 £5 47 %5 12 88 ( Journal of Chongging Medical University 2022.Vol.47 No.12 )
/MR A B 9037 44
. iE P FEIE P
NI LI PR SR AT ol 70 3 1.20e-11
1.25e-11
BV JRE IR B Ut 03 1.30e-11
AT o PO Lot
6e—13
FS8e s 2 T T A ) R A
10
HEH%
B. ¥k
LR AORE i FMAHIEE 1L 4166 -
IR A AT 2.76¢-39 2R -2 M € 2 PAS O
2.29e-17 4.0e-06
PR s 4570 R 8.0e-06
g 6.86e-17 2 (2 ZEPASORIH LSS MR 1.2¢-05
o 1.6e-05
T e et
C. 4iZH 53 D. KEGG #ifig
2 GO K KEGG EEEENF

Complement cascade

ive pathway  Classical pathway — Lectin pathwa N N
Alternative pathway pathway I y : TRk
Microbe Antigen—antibody  Carbohydrate
| complex |
v i |
C3(H,0) | ¥

C1INH]

I
I
I
I
I
v
C3(H,0)Bb
73] [(Ei] BI/BY (B o)
| '
Tnflammatory mediator . ——---3[c3 c4
(regulalion VTR chamnels) Inflammation,
! ] w2
| i
Cell adhesion, ———
migragion, %= 7 m‘m .
o 13bBh » « C4b2
proliferation : (€3 conve rtase) €3 (C3 conve :asc)
[Cupa ]
! T N3 — 3 Degranulation,
MARRN | che motaxis
Amplification C3b b el™ - )
— oop . o Phagocytosis
v ., &
Anti—inflam matory responses,vasodilation, C?hBlﬁh — — C4b233h
[ I increased endothelial permeability, (Hemmoatsy 14- (Ceomerase) oy, ¢
ARG release of Weibel—Palade bodies A
(i i 7
A S ~a
— — csh _ r Phagocytosis
,
{
G D59 )
Fibrinolytic system - Degranulation.
- . Fibrin ’ Fibrin Chterin]—| Membrane - - tion,
R — 0 roP—T" o degadation - S UG = Cll i che motaxis
ibrin polymer o —
monomer fibrin poly produc C5b-9)

04610 10/29/19
(c)Kanehisa Laboratories

B3 ZRFRAEES TR IME KRR

23 REORAEAERMBE GG KAL) fh ik

fii F STRING 728 545 5 A Cytoscape FXFFIHEER 115
HAEMZS  ALHG 99 A1 s FT 1 018 il gk (& 4A) , ZARAHF5E
i 5k MCODE ffi i 7 3 A~ S d e M 1 (14,
28.065), itk 2 (W43 :7.750) , Bidk 3 (P43 :5.200) ; Fible 1
PP 00035 DR 2 T B A AR 1 5 6 o o 10 2 S A
R | R T & L 34.38% (&1 4B)

L) £ F Ok B 09 RGA 5 AT R TS AT

Wit TCGA M4 B a5t Xt Je [ 25 S L R HEA 00 BT
SER N A 6 NEENAE 1 - A -1V #I45 B h i %
RE R GRS, I H R R/KOTFZE E s o AT
] 5 5 AH S, Horh PDZD2 COLEC11 78 I - IV 145 2% 9
s %35, T CLCA1 SERPINA1 FCGBP . SPINK4 I Ay Ik
ik(E5),

24



BRERKFFR 2022 ££55 47 E5 12 8 ( Journal of Chongging Medical University 2022.Vol.47 No.12 ) — 1499 —

‘ YY)
: e
; ‘Iln’,,.‘,/

L —] A Lact?
: Lo ‘{-‘gm\

VN "\l;\ \
v .-/La\a'f&ﬂﬁ;;,é‘,

£

vz
W

"éz
=

itk 3
A FRA G HAEM 4 B. SCHRIHL Y i
4 R PPl MZEIHIFES 3 4>kt
S4 EE1-TES m-I S4 ERI-TES -l Sy EEI-TES -V S4 EBI-TER W-N Sy EmI-TERN-N 54l EmI-nEg m-N
0.0022 0.003 7 30 0.024

3 -
® #”
15
o I-m m-v I-m m-v I-m m-v -1 M-
iR 4491 i R348 1 i R4 RS9
100 A =291 100 -+ A =291 100 = Wik =291 | g0 -+ ik =291 . FWRE =291 | o0 Rk =201
. kL =292 + ffFKik =292 TR Ek =202 FARFA =292 Rk =292 kL =292
075 075 0.75 0.75 0.75 0.75
ﬁ 050 ﬁ 050 % 0.50 E 0.50 § 0.50 % 0.50
# # H H# H #
0.2 0.25 0.25 0.25 0.25 0.25
P=0.023 P=0.02 P=0.005 6 P=0.032 P=0.007 4 P=0.000 95
0.00 0.00 0.00 0.00 0.00 0.00
0 50 100 150 0 50 100 150 0 50 100 150 0 50 100 150 0 50 100 150 0 50 100 150
SARAARA SRAARA SRR A SRR SRR SAARETEA
PDZD2 COLECI1 CLCA1 SERPINA1 FCGBP SPINK4

5 i@t TCGA HiExi#FERERFITRIESNRBUS S HHIEL 6 EE

1, G Ve B i e R AH DG DY HE IR R &5 B
304 g FEFR AL, SRR T GIC N R LS

WHEARLESE R TR 5 T 5 TR S R 5
VRS G FORMBAT UG AR BB RIERIN gy gz 1, R0 bR LI 10 B3k bt 8

% s Eﬁﬁ%ﬁ%ﬁﬁ?ﬁé%mm%ﬂ ﬁjﬂi%élﬁ‘]ﬁ{%ﬁ%o ﬂxﬁf&:}%—ﬁﬁﬂ:ﬁ?ﬁ%{ga ""’ﬁﬂ‘ﬁ , jﬁﬁ—iﬁﬁé%

(L)



— 1500 —

BRERKFFER 2022 ££55 47 E5 12 83 ( Journal of Chongging Medical University 2022.Vol.47 No.12 )

45 H I AL S S TR T 3R T 1
ARWFFEHET R 5 H X GSE41568 . GSE68468 i
frEg ki, 315 108 AL F 22 F LA il
it GO J KEGG & H4rHr A, 22 5 H 5 #MA L)L
I B I IR PTG R DA OG . [RIRs Adk 1 ii2
e PRI M FITE I 25 I A G S 1 JE PR ] g
FIVRIMAR K 355 1 388 65 PO 5T B VI AH G . IR iR Bg i
i Jpfr e () A KRR B, MAMA R G ol 2 dE 2
HAE = E N, KDL T , #MAITE = A= 1 4
i S5 I X TR 5 A AAR P D sk e A i 4 EL AT S B
B FE— 2B 9 2 B, 6 et RE 5 D RMAR 11
PG AR 35, AMAR LI () G A T T e g ol A A
B, I ELRG T G e 4 PR 2F 1T 5 e e 240 i
B SRS #MA 5 (complement 5, CS) A& FMA
ZAEM L Z— C5a & C5 W24 A Bt . Bareke H
SE Ny, CSa fIRFRIAA BRI VE | T = 2235 ) i
VERRE IR, A R, CSa FETETY M2 AU g0
it Fp R SE B R T M2 R A0 i — A A
K ¥« B 5 5538 A2 i 25 s (P e A 55 1 30
5T &I, C5a/CS5aR 18 HH 14 #G PI3K/AKT 15 %
&5 HEPIH] p21/p-p21 RIL, REEEN L LK
JREA R I G H AR LA S T A B P E — S
g Hp Ak T B R IRAS L Kuang MY!S! Adams GNU'|
Wojtukiewicz MZIAEIA Ay | B It 165 0009 200 L ) 285
BRFRE 7, (95 40 L PN B2 B R, I 1 e 1 A8 A
B, FETT S AR R R [RIRSE B 0 2K P 9 th
— AR T AMAGIRE A PEE S, R MA S EE I P A
S5 IR T W BP0 ARV 2 ARSI AT
BT S PPL 45 3 AT Ry AR T — i A S 50
I TCGA s it — 20 B A Bt 6 A A
585 H e RS % UG CLCAT 2
B A T EIE R A R R . AR R,
CLCA1 W3k 545 B U AHC, CLCAT nTRE
AL E] Wnt/B—catenin {5544 T8 H 1 R [H] 58
Bt At BRI R MR 2, PDZD2 J&—Fh &
PDZ G5SR4 K, B RFGE A , PDZD2 E RS
g LA g bR R 0 7R Y, Tam CW
SR TIFFE N FE B, PDZD2 38 8 Ui 18 137 37 i o 40 e
HEAAHALEA S WA & 5T VR s PDZD2 B

LU ) sPDZD2 T3 p53 HEAitEAIAE ps3 it
W ADE R A K IR T R sPDZD2 SRIRYT
TEE T LB . SERPINA L J2—Fh 22 22 R 75 14 B 1)
7], O A I it | W s B 4 i e 1) i R A
K21 A HFGE KB, Snail 1E T SERPINAL B4 55
F, [ SERPINAT 23k, FE M4 &7 4t 1% 285 B
(2235, R IES H W R 287 B FCGBP J&—
FPREA 1G 1Y Fe HBEEATERMZ AEA, 15
HeFFIEH A BRSSP Harada N EPF 5T IR 7R
FCGBP 1] BE7E il e 5 S N FlAE H AL EEEAE T
COLEC11 J2 B E R BN FIEMN NI Z— , SHMAEE
LR IBRMFG B YIA P SPINKS J&—Fp4 %
kazal ZE A3 11 22 S R IR 5, Xie MZ SEPURFSY
FH  SPINK4 7] 4 Sy —Ff MLV A 10 90 76 245 B W od
(LW R HEVEH] . FCGBP .COLEC11 SPINK4 3% 3
ANFE R H RSl = S8R U 5T, 1575 Ja SR 5% 10k —
HARR IS R ER

25 BT AR i ARG B2, kL
T 545 HImRHEAAEH 108 LA i w4
PrS 2 0 A= Y2 B Gl A S, LA PP AT &
LAY 3 A SCERBEER S 25 W i e A AL I 9 S S F
FEHRAE T —E 1 S S B AR RIS il ad TCGA
Bl e — 2 i M AR B Y 6 AL AT B 45 B
T T SRR [RR YT R G T A B — 245
P S E AL

N

% X W

[1] Bray F,Ferlay J,Soerjomataram I et al. Global cancer statistics
2018 ; GLOBOCAN estimates of incidence and mortality worldwide for
36 cancers in 185 countries[J]. CA Cancer J Clin,2018,68(6):394-
424.

[2] Siegel RL,Miller KD,Fedewa SA, et al. Colorectal cancer statis—
tics,2017[J]. CA Cancer J Clin,2017,67(3):177-193.

[3] Riihimiki M, Hemminki A,Sundquist J,et al. Patterns of metasta—
sis in colon and rectal cancer|J]. Sci Rep,2016,6:29765.

41 B S, TEH. &5 HIE iR HLRIRT T IE L] BT a4l
(BE2ERT) ,2014,43(4) :486-493.

Zhao L,Ding YQ. Progression in metastasis of colorectal carcinomalJ]. J
Zhejiang Univ Med Sci,2014,43(4) .486-493.

[S] Gavert N,Sheffer M, Raveh S, et al. Expression of L1-CAM and

ADAMI10 in human colon cancer cells induces metastasis[J]. Cancer Res,



BRERKZEZER 2022 F£5 47 B5 12 # ( Journal of Chongging Medical University 2022.Vol.47 No.12 )

— 1501 —

2007,67(16):7703-7712.

[6] Lu M,Zessin AS,Glover W et al. Activation of the mTOR pathway
by oxaliplatin in the treatment of colorectal cancer liver metastasis|J].
PLoS One,2017,12(1):e0169439.

[7] Ritchie ME,Phipson B,Wu D,et al. Limma powers differential
expression analyses for RNA-sequencing and microarray studies[J]. Nu—
cleic Acids Res,2015,43(7):e47.

[8] Yu GC,Wang LG,Han YY et al. clusterProfiler:an R package for
comparing biological themes among gene clusters[J]. OMICS,2012,16
(5):284-287.

[9] Ashburner M, Ball CA,Blake JA, et al. Gene ontology:tool for the
unification of biology. The Gene Ontology Consortium[J]. Nat Genet,
2000,25(1):25-29.

[10] Roumenina LT, Daugan MV, Petitprez F,et al. Context—dependent
roles of complement in cancer[]J]. Nat Rev Cancer,2019,19(12):698-
715.

[11] Okr6j M,Potempa J. Complement activation as a helping hand for
inflammophilic pathogens and cancer{]J]. Front Immunol,2019,9.3125.

[12] Bareke H,Akbuga J. Complement system's role in cancer and its
therapeutic potential in ovarian cancer[J]. Scand J Immunol,2018,88
(1):e12672.

[13] Piao CM,Zhang WM, Li TT,et al. Complement Sa stimulates
macrophage polarization and contributes to tumor metastases of colon
cancer|J]. Exp Cell Res,2018,366(2):127-138.

[14]  Chen J,Li GQ,Zhang L,et al. Complement C5a/C5aR pathway
potentiates the pathogenesis of gastric cancer by down-regulating p21
expression|]]. Cancer Lett,2018,412;30-36.

[15] Kuang MY ,Peng YZ,Tao XT,et al. FGB and FGG derived from
plasma exosomes as potential biomarkers to distinguish benign from
malignant pulmonary nodules[J]. Clin Exp Med,2019,19(4):557-564.

[16] Adams GN,Rosenfeldt L, Frederick M, et al. Colon cancer growth
and dissemination relies upon thrombin,stromal PAR-1,and fibrinogen
[J]. Cancer Res,2015,75(19) :4235-4243.

[17] Wojtukiewicz MZ, Hempel D, Sierko E, et al. Thrombin—unique
coagulation system protein with multifaceted impacts on cancer and
metastasis[J]. Cancer Metastasis Rev,2016,35(2).213-233.

[18] Dzik S. Complement and coagulation:cross talk through timel[J].
Transfus Med Rev,2019,33(4):199-206.

[19] Chen TJ,He HL,Shiue YL, et al. High chloride channel acces—
sory 1 expression predicts poor prognoses in patients with rectal cancer
receiving chemoradiotherapylJ]. Int ] Med Seci,2018,15(11):1171-1178.
[20] Li XF,Hu WX,Zhou JJ, et al. CLCAI suppresses colorectal can—

cer aggressiveness via inhibition of the Wni/beta —catenin signaling
pathway[J]. Cell Commun Signal,2017,15(1).38.
[21] Tam CW,Liu VWS, Leung WY, et al. The autocrine human secreted
PDZ domain—containing protein 2(sPDZD2) induces senescence or qui—
escence of prostate,breast and liver cancer cells via transcriptional
activation of p53[J]. Cancer Lett,2008,271(1) : 64-80.
[22] Tam CW,Cheng AS,Ma RM, et al. Inhibition of prostate cancer
cell growth by human secreted PDZ domain—containing protein 2,a po—
tential autocrine prostate tumor suppressor[J]. Endocrinology,2006,147
(11):5023-5033.
[23] Higashiyama M,Doi O,Kodama K,et al. An evaluation of the
prognostic significance of alpha—1-antitrypsin expression in adenocar—
cinomas of the lung:an immunohistochemical analysis[J]. Br J Cancer,
1992,65(2) :300-302.
[24] Tahara E,lto H,Taniyama K, et al. Alphal-antitrypsin,alphal -
antichymotrypsin,and alpha2—-macroglobulin in human gastric carcino—
mas:a retrospective immunohistochemical study[J]. Hum Pathol, 1984,
15(10):957-964.
[25] Karashima S,Kataoka H,Itoh H, et al. Prognostic significance of
alpha—1-antitrypsin in early stage of colorectal carcinomas[]J]. Int J Can—
cer,1990,45(2) ;244-250.
[26] Kwon CH,Park HJ,Choi JH,et al. Snail and serpinAl promote
tumor progression and predict prognosis in colorectal cancer[J]. Onco—
target,2015,6(24):20312-20326.
[27] Johansson MEV, Thomsson KA, Hansson GC. Proteomic analyses
of the two mucus layers of the colon barrier reveal that their main com—
ponent, the Muc2 mucin, is strongly bound to the Fegbp protein[J]. J Pro—
teome Res,2009,8(7):3549-3557.
[28] Harada N,lijima S,Kobayashi K,et al. Human IgGFc binding
protein(FeyBP) in colonic epithelial cells exhibits mucin-like structure
[J]. J Biol Chem,1997,272(24).:15232-15241.
[29] Aagaard JB,Bjerrum KB,Graversen JH,et al. Novel monoclonal
antibodies against native human collectin L1, using the heteromeric
complex CL-LK as immunogen|[J]. Monoclon Antibodies Immunodiagn
Immunother,2018,37(5) :207-211.
[30] Gong KJ,Xia M,Wang YQ,et al. Importance of glycosylation in
the interaction of Tamm-—Horsfall protein with collectin-11 and acute
kidney injury[J]. J Cell Mol Med,2020,24(6):3572-3581.
[31] Xie MZ,Li KZ,Li JL,et al. Association and diagnostic value of
serum SPINK4 in colorectal cancer[]J]. Peer],2019,7.e6679.

(FAEG 3 . AR )





