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[EE] a® FHiT C BEHEZSEMEEK 1 5 B (CLECIB) fEfF4E (HCC) HEUh iz LI
5 HCC BEIGRWBAHMEMBUS KR, e FIHIEEFIRIS (GEO) HiEFEK R HCC HLUN 5 54
( GSE49515. GSE115018 ) X 2 K F # % HEARAS h i L R i1 7 25 T ik o . A6 g LRI ZH BT ( TCGA)
BAEPETRE HCC S5t EdR4E, /i CLECIB 1 HCC "hiy2: 7380k . RIEFETENHr (GSEA) #F HCC
w5 CLECIB FHICH{F 5 E % . URAEE 37 #l HCC F8 35 1% 2 ZUFIAE B R 55 2 2L, SR R SER 9 g it PCR 146
I CLECIB mRNA %35, & HBFELE LK CLECIB EHEL, IR K08 CLECIB ik 5 B ¥H Ik
PRIGELRAIE M DCZR , 4 Kaplan-Meier %A log-rank #5504 CLECIB mRNA #ik5 HCC AWML TR; FHIL
37 Bl HCC HRFHFN 37 A (@ hE s JE A MVEhn A, IR o2 0 fhHalaaAsnil] i ¢ CLEC1B /K5, il 323838 ARy
fE (ROC) MiZiFAl CLECIB X HCC MW, %% CLECIB £ HCC ##ZH4 U ikFik, CLECIB MiiZiks
5 HCC HFmMyE g 5¢ (P<0.01) . Ifi2Zd CLECIB KF-rlfE 2 W HCC (I2EWtnEd, LL 62.44 ng/mL
ARWHERT, CLECIB [Mi2IistfgiftE (ROC gk FHIFR 0.966, RN 92.7%, FeFEN 91.3%) . Hkis
CLECIB fY HCC B MK FILRIS CLECIB B E, ZHFA%ZiT#E L (P<0.01) . 78 HCC ¥, CLECIB
FEH 5 ATR i@ ( ATM and Rad3-related pathway ) . 4 i . DNA EEiEE . myc {5 5@ R B3R
k2 ia#, %+# CLECIB 1E HCC HMIREIAIF S A 5¢, CLECIB fIRFEIAMY B G382
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Expression of C-type lectin domain family 1 member B in hepatocellular carcinoma and its clinical significance
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[Abstract] Objective To explore the expression of C-type lectin domain 1 member B (CLEC1B) in hepatocellular
carcinoma (HCC) tissues and its relationship with the clinicopathological characteristics and prognosis of HCC patients.
Methods HCC tissue microarray data (GSE49515, GSE115018) were retrieved from Gene Expression Omnibus (GEO)
database to analyze the differential expression of genes between cancer tissues and normal control tissues. HCC transcriptome
datasets were screened from The Cancer Genome Atlas (TCGA) database to analyze the differential expression of CLECIB
in HCC tissues. Gene Set Enrichment Analysis (GSEA) was used to search for the signaling pathways related to CLECIB in
HCC. The cancer tissues and corresponding paracancerous tissues were collected from 37 HCC patients. The expression of
CLECIB mRNA was detected by quantitative real-time PCR, the expression of CLECIB protein was detected by Western
blotting. i’ test was performed to analyze the relationship between CLEC1B expression and clinicopathological characteristics
of HCC patients. Kaplan-Meier method and log-rank test were performed to analyze the relationship between CLECI/B mRNA
expression and prognosis of HCC patients. The blood samples were collected from 37 HCC patients and 37 healthy volunteers.

The concentration of CLEC1B in plasma was measured by enzyme-linked immunosorbent assay. The diagnostic value of
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CLECIB for HCC was evaluated by receiver operating characteristic (ROC) curve. Results The expression of CLEC1B

was low in HCC cancer tissues, and the low expression of CLEC1B in HCC tissues was associated with tumor hemorrhage
(P<<0.01). The concentration of CLECIB in plasma could be used as a biomarker for the diagnosis of HCC. The best
diagnostic efficiency of CLEC1B was obtained by using 62.44 ng/mL as cut-off value (the area under the ROC curve was 0.966,

the sensitivity was 92.7%, and the specificity was 91.3%). The HCC patients with high CLEC1B expression had a longer
overall survival than those with low CLEC1B expression, and the difference was significant (P<<0.01). In HCC, CLECIB

gene showed a consistent trend of differential expression with ATM and Rad3-related pathway (ATR pathway), cell cycle

pathway, DNA repair pathway and myc signaling pathway. Conclusion The low expression of CLEC1B in HCC is related to

tumor hemorrhage, and the prognosis of HCC patients with low expression of CLEC1B is poor.

[Key words] C-type lectin domain family 1 member B; hepatocellular carcinoma; diagnosis; prognosis; gene enrichment
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ABRIRESET- RS RN, Rgeit, 20184E R
HCC FET I NELZ e AT T B 9.1%2),
JUAEBERITHOR KRG, (H HCC /8RB AliR
MRS . R, BRF PG HCC B Fn il i 4
SRR EAEENINIRE L., C BBHERS
IR 1 bt B ( C-type lectin domain family 1
member B, CLECIB) MFf C BIBEERMZIK 2
( C-type lectin-like receptor 2, CLEC-2) , J&—7f
JI(IVANY % £ O N %5 e s D1 e DR AR ORI A 1WA
B o3, IR 0l /I 2R 4 T e g e A EL A 4100 o £
P, EAERFSE A B CLECIB 78 HCC H ik T
A I RE T A8 35 0w R 46 Ry, HOAT BR R AR P 1 4
JEFET-E 1 1 M HACA ( programmed cell death 1/
programmed cell death ligand 1, PD-1/PD-L1) %%
FF T TEIR T AR S AR gl AR s B
D5 A R 1 5ORH Al CLECIB 7E HCC ik
ikt ZHt CLECIB ik 5 HCC B I R 3
FHIEZEOCHR, JHR CLECIB X HCC MTTE
EE S,

1 #RFTTE

1.1 s 83 o0

1.1.1 EEFZREEZR oM AR FRIKIL
%% ( Gene Expression Omnibus, GEO ) %{#&
P& (https:/lwww.ncbi.nlm.nih.govigeolquerylacc.cgi?acc=
GSE49515, https://www.ncbi.nlm.nih.govigeo/query/acc.
cgi?acc=GSEI15018) & HCC 44185 F ¥
#it (GSE49515. GSE115018) , X4
TE 0 BRAEAS v i) B [ R A7 22 S Rak o b o 7
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g 3L N 4H K% ( The Cancer Genome Atlas,
TCGA ) ¥4l ( http://ualcan.path.uab.edu/cgi-bin/
TCGAExResultNew2.pl?genenam=CLECIB&ctype=
LIHC) ik HCC ¥ Kndk, LIRSk A 50 4>
ARMEEHFZHZUR 371 4~ HCC 41211 RNA P4
¥, FRHL CLECIB HYZRIA/F-HI HCC 4 1kt
fRE.

1.1.2 G5@EBg &0 MHENESED
#r ( Gene Set Enrichment Analysis, GSEA ) /4
( http://software.broadinstitute.org/gsealindex.jsp )
RS HCC W5 CLECIB MSCHYE Sl . it
G5 1000 YARAFIH—1b 5 47340 (normalized
enrichment score, NES) . GSEA "l 2 & 45 K
HIIPRIER P<0.05, H5iREZHR (false discovery

rate, FDR) <0.25.
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12,1 M RER WEEBEEERY (B FE
R RITIFIEAMEEEBE 2014 4F 1 J] % 2015 4F
12 H&FRYIBRIAIFN 37 6] HCC B3 a8
AR A 55 12 (BRmAglh % E /> 2 cm)
TRAF TR s ARBCE S R wk mAe A, o
BIMKEET EP &, RIFT —80 C WKAH.
37 il HCC &, B 28 . % 9 #i, Fih
32~78 % (WLAEWRR 55 %) o P A
AR AR Z WA TT Bk 0T o UR B AR
WL MR PIGEE . CBUNFRRmBTE . E
KN Mo . Mg AR . TNM 20 i
EARIC AR M A TOR . DU E R Ry (26
THRBERY) RITIFIBAMEERE R 37 fifd ik
K R IR, FOR s 22 i) 15 i, AR
Wy 28~77 % (HOAFRE S 51 %), FRIGMNA
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DK IMUAE A 43 88 1K o AR BT 5 3o vl 42 ZE PR K
2 (B HEBERRS) RI7TFIRSMNR B B i R 56
TR B2 B3 2L, T B X6 G 24 X ik 52 A1 Tl
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1.2.2 CLECIB mRNA #ill R TRIzol iXH| &
( £ Invitrogen A H] ) $EHPHEAZH LI B RNA,
fifi AR e iR & ( HAS TaKaRa /A7) ) #f RNA
JU s cDNA. i SYBR Premix EX Taq {5
& ( HA TaKaRa AR ) #EATIFE, FF 5 AESEHT
Bt PCR X (2[E ABI AH] ) Hb 594 )
N RNARZA 25 uL: SYBR Mix 12.5 uL, I
WA 5149945 0.5 ul, cDNA 2.5 uL, RNase Free
ddH,0 9 pL. i Z&fF: 95 °C 10 min, 95 C 15's,
60 C 1 min, ZEZLIFAT 40 MEH. BIWFH .
CLECIB L 5-AGC GCA ATT ACC TAC AAG
GTG-3', Fiff 5-CTT CCC ATG TTA AGT TGT
GCC T-3'; HiMmE-3-BE R I = ( glyceraldehyde-
3-phosphate dehydrogenase, GAPDH ) |-} 5-GGA
GCG AGA TCC CTC CAA AAT-3', Fif 5'-GGC
TGT TGT CAT ACT TCT CAT GG-3', U\ GAPDH
HNZ IR, RA 2T TR A ek
1.2.3 CLECIB Z& @4l fifi S A R BGR )
& (L[ Bio-Rad AH] ) ALY R SEH,
BCA BIEE /K. B 50 ng MEH, AevEm iy
T e AR R A - R DN I e eI LK, R T
PRI IR R R MR O L, LD 5% AR D)
¥t (4 °C £ 2h) , M CLECIB ik (%
[ Abcam A+ ) 4 'C #17%; H TBST BEME 4 1K,
B 10 min, IR A AL B bR A LR
i 1gG ([ Abcam AF] ) , 37 C WH 2h; H
TBST YL 4 ¥k, HHK 10 min, (LR K EILH]
& (e B RREAEY B ARA R AR ) #HTR6,
FHEEHL UK SAG i R GE (o s BT, & e A7 R
ovw), B GIS300) HEhE&. UL GAPDH A
INZ: B4 HT CLEC1B 2R P A & .

1.2.4 CLECIB %& @ K-FA N R FH % 55
WY BfF % ( enzyme-linked immunosorbent assay,
ELISA ) &l 3% CLECIB &HH/K¥, kil &
W4 A mE s A G AR MR AT IR F] . AL A
AR MKFEA . bRt ROV, IV 2 Dfe i
P i CBRIINCAARHEE R R ABR AR, 5.
MB-580 ) il 450 nm PR EME . A H
LR FRHEFLILE logistic H1Zk, 15 HCC & ¢

1 CLEC1B 17K

1.2.5 Fav SRHHEIERT A B MK
JESEATREYT, SR 2R A B T
Rfiv. BEVFELE BN 2019 4F 1 A, Frfa &Y
SE AT -

1.3 itz W SPSS 22.0 FfFx £k ik
gt orir e IMIES AT RERLL x5 &
7N, LR LR ARSI REAS ¢« RSl e X ¢ A
555 AMRMIEZS A it sort A gk (R sy
BB, EDUOiEL) o, PRALRI SR FHAES:
BAGEE . THECTOR IR LR D o K g . SR
ZE TAERHE (receiver operating characteristic,
ROC) HiZkiPfh CLECIB 2W7 HCC M {E, LA
AR (AT =RYPE+FERE—1) &
KAE A#WIE . K Kaplan-Meier 7T
By, 2HIR)2E 5 09 LR log-rank #a 5w, o K fE
(o) 24 0.05,

2 # R

2.1 CLECIB /& HCC #EagPikkix  FlH
GEO ¥l E HCC A ZU0 F ¥4l ( GSE49515,
GSE115018 ) #4539 2 2 HIE & X FRAEAS ) 22 57
FIRFEN, KB 1A F B iR il kA 2 A
FHT 20 D225 RR AN, Al U CLECIB 7£ HCC
FEAL PRI T K 2 M A S RIAEN
B dE, 5B E 1C Uron. £ TCGA g E
X} CLECIB Rk Kl TR R, 4553 (& 1D)
IR CLECIB 1E HCC SNk T . N
T E—HF CLECIB 1E HCC JBHL PR 2 55
ik, FIFHSERT G RE e PCROFIER 5 BN 320 5 A6 I
37 il HCC BF I RECXTFEAS 1 CLEC1B ik,
Z (E1E. 1F) BonfEgdigith CLEC1B mRNA
MEARKACEIE TS AL, ZRHA501%
B (PH<0.05) .

2.2 CLECIB %&ik)5 HCC &% 6 RymILAFIE
% % 371 HCC &, FIH] mRNA K25 R
iE, D THE RS, T HE AR
Hrpr, CLECIB fE#ikds 16 i, lEikE 21 #i.
Z 7 B kB, CLECIB {520 i reAe g i
B B T CLECIB mikdl, Z5A50T%
X (P<0.01) ., CLECIB 5 HCC 3l p s
FRERR R W 1,
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Fig1 Differential expression of CLEC1B in cancer tissues of HCC patients
A: GSE49515 chip analysis of differential expression clustering heat map of HCC in GEO database; B: GSE115018 chip analysis of

differential expression clustering heat map of HCC in GEO database; C: Wayne map of chip differential gene results; D: Expression

of CLECIB gene in HCC in TCGA database; E: Quantitative real-time PCR detection of CLECIB mRNA expression level of 37 HCC

patients; F: CLEC1B protein expression of 37 HCC patients by Western blotting. CLEC1B: C-type lectin domain family 1 member B;
HCC: Hepatocellular carcinoma; GEO: Gene Expression Omnibus; TCGA: The Cancer Genome Atlas. "P<<0.05

2.3 CLECIB # HCC ##14 X} 37 ffil HCC
BH M CLECIB /K317 ROC i<k sy
Mr, WK 2, 154 CLECIB i2W HCC (1T
o} 62.44 ng/mL (IZEFTHIFN 0.966, 95% E1H
X [a]: 0.957~0.975, P<<0.01) ., DX 62.44 ng/mL {E K
CLECIB Wi HCC my#nife, Al ik 2 2 Wik hg

( REUEH 92.7%, TR 91.3%) .

2.4 CLECIB 5 HCC 247wtz XM
Kaplan-Meier 041 HCC B & RSN, it
log-rank #4047 CLECIB mRNA 3ik5 HCC

BUEH R, 4R /R CLECIB HRIAL HH
B AEFEIAE R, 5 CLECIB R IAAM L H
Aoit#E Y (P<001, F3) .
2.5 HCC %5 CLECIB #a(894z 5@ % ikt
CLECI1B & IiE s F il Bdn 21T GSEA 7347,
PEF1E HCC 5 CLECIB JLFM M52 ,
25 (Bl 4) B/n, f£ HCC W CLECIB }:H 5
ATR {558 % ( ATM and Rad3-related pathway ) .
YHfE I . DNA BB . myc {7538 #f &
I — BRI 25 ke
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Tab 1 Relationship between CLEC1B expression and clinicopathological characteristics of HCC patients

- Total CLECI1B ,
Characteristic o - - - ¥ value P value
N=37 High expression N=16 Low expression N=21
Age (year) 0.108 0.896
<55 15 6 9
=55 22 10 12
Gender 0.735 0.458
Male 28 11 17
Female 9 5 4
a-Fetoprotein pg (ng » mL ™) 0.187 0.746
<20.0 20 12
>20.0 17 9
Hepatitis B surface antigen 3.416 0.099
Negative 19 11 8
Positive 18 5 13
Tumor size d/cm 1.648 0.291
<5 12 7 5
>5 25 9 16
Tumor number 7 4.259 0.052
1 16 10 6
=2 21 6 15
Tumor differentiation 3.997 0.067
-1 10 7 3
[I-1v 27 9 18
TNM stage 3.111 0.104
I 20 6 14
-1 17 10 7
Vascular invasion 0.001 0.998
Yes 23 10 13
No 14 6 8
Tumor hemorrhage 13.977 <<0.001
Yes 24 5 19
No 13 11 2
CLECI1B: C-type lectin domain family 1 member B; HCC: Hepatocellular carcinoma
1.0
1.0 =
08} 0.8
2 06 -
Ié . '."" E 0-6 High expression
§3 0.4 ',"’C'ut-off: 62.44 ng/mL v% 04l
Lo Sensitivity: 92.7%
02 Specificity: 91.3%
=" AUC (95% CI): 0.966 (0.957, 0.975) o2k -
0.0 L= 1 1 ] 1 ) Low expression
02 04 06 08 10 =37
1 —specificity 0.0 . : . : !
30 60 90 120 150 180
El2 CLECIB 2 HCC # ROC HiZ 5347 Time #/week

Fig2 ROC curve analysis of CLEC1B
in diagnosis of HCC
CLECIB: C-type lectin domain family 1 member B;
HCC: Hepatocellular carcinoma; ROC: Receiver operating

characteristic; AUC: Area under curve; CI: Confidence interval

B3 CLECIB %iz5 HCC BEWRRIXF
Fig 3 Relationship between CLEC1B
and prognosis of HCC patients
CLECIB: C-type lectin domain family 1 member B; HCC:

Hepatocellular carcinoma
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Fig4 GSEA identifying signaling pathways associated with CLECIB gene

A: ATR pathway; B: Cell cycle pathway; C: G2 pathway; D: G1 pathway; E: DNA repair pathway; F: Myc signaling pathway. GSEA:
Gene Set Enrichment Analysis; HCC: Hepatocellular carcinoma; CLEC1B: C-type lectin domain family 1 member B; ATR: ATM and

Rad3-related
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BEZ R B R UE i Z 10 =AY,
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EL A LA — S i 4 & R R R R B
I podoplanin®, CLECI1B 5 podoplanin 454 J5 1] 5|
KSR /MG fL, TR SE R LR FEsh
YRR R (2544 CLECIB 5 podoplanin 4545
Jei, ATEIEI R RS SRR A T RUR
LLE%%%GE&B?WW%Eﬁ%ﬁ%%¢E
AWAEAER, T REIE e S A R R

b 2 Fpor = R R, A S IR AT Y
bR, HHEJA X HCC 1 CLECIB ik MAE FH RO
FAZ, Hu ZOW58 % CLECIB Al gL PD-1/
PD-L1 Ry Pk v e iR, HIIRERIA T g2
AEAERPIRE LAY HCC M—ANE M ER FUS H # .
ARG A W5 8.2 53 B R RAE AR 9
1IESZ CLEC1B 7F HCC Hfii#ik, Jf H CLECIB 1%
Fik S A, SEEEMIRE R 8, A
G T 1%+ CLECIB ZKSEXF HCC B2
WAl G55 BR, Lh 62.44 ng/mL 1E R #R KT,
CLECIB WiZWisk g fefE (ROC i<k Tl
0.966, RIEEEHR 92.7%, FEFEHR 91.3%) , $n
M3 CLEC1B K F-a[fE 2l HCC WA YIbRE
Y1, b, AfFFEISEN GSEA % T HCC Hh
CLECIB JEPASCHIE S, 4550 & MAE HCC
Wi, CLECIB J&[H5 ATR @ . i & 100 5 |
DNA & . myc {75 Mg 2~y RE
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