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WE  ZHR 8 ESH I Im4E48%& @ 2(zinc-finger protein of the cerebellum 2, ZIC2)#£0SCC
bR AN, RIS B REBAER TS Y E . E R @ RMICE T 201942 A £ 2021
2 A B A P B A RSF AR F BRI RE RN S SUAN B R 1500 8945) OSCC & 4 4 I LA 4 RSz 5
ALRAEAR, RA LA, EAE 2 RS Be4E R T (real-time quantitative polymerase chain reac-
tion, QRT-PCR)#=& & /it %.7% FF i (Western blot, WB)#i| ZIC244 & A KT, ok, F)H GEPIA2F=
BEST-F & 547 ZIC2 £ R I 98 ¥ 69 R A F oL, 38 1L B MR 1 3K H TAF4F 4E (receiver operating
characteristic, ROC)# £k F= K-M(Kaplan-Meier) & 7 W) £ 7%4% ZIC2 /2 OSCC % 4 355 A 7 % ¥ ¢4 T
M8, FFE R % B & Cox = AT #i 2 /s Bl . qRT-PCRZ R 27, ZIC24 OSCC# 4 J 2047 F
8 F A KT R E TR FAL(P<0.000 1), FELALE R T 7, ZIC2EEOSCCIE L L P 44 FA ML F A
71.91%(64/89), B3 & F & 5 2027 4928.09%(25/89)(P<0.001). % FH & Cox= )2 5#r L I, ZIC2 & A
(P=0.001, HR=4.993). & Jk 5 #1(P=0.003, HR=5.267)vA F b B. 45 4545 (P=0.026, HR=2.458)2 %A
OSCCEH3FAF 2 TE B &, AT Cox= a5 442 69 NomogramiZ A B 7, iZ 424! /£ Fim)
BHIFALER T BEA RGO EHME, AUCIEA0.793. ZIC2EEOSCC Y # & &k 5 B4 6916 Ko
AL HEB L EMKX, ZRESIEN, ZIC289 5 4R 5 OSCCEH R LT Bt X, &
TZIC2VTAE A OSCCH BT A MAnEM, Al RaH. S IPEBIG T RRRBEEZSF .
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The Relationship Between ZIC2 in Oral Squamous Cell Carcinoma Tissue

and Pathological Characteristics and Prognosis

HUANG Erjiang', ZHOU Guilong?, WU Baolei**

("Department of Eye, Ear, Nose and Throat, the 987th Hospital of the Joint Logistics Support Force of the Chinese People’s Liberation
Army, Baoji 721000, China; *Department of Oral and Maxillofacial Surgery, the Third Affiliated Hospital of the Air Force Military
Medical University of the Chinese People’s Liberation Army, Xi’an 710032, China; *Department of Oral, the 987th Hospital
of the Joint Logistics Support Force of the Chinese People’s Liberation Army, Baoji 721000, China)

Abstract This study aims to analyze the expression of Z/C2 (zinc-finger protein of the cerebellum 2) in
OSCC and its correlation with patient prognosis. Cancer tissues and adjacent tissues were collected from 89 OSCC
patients diagnosed between February 2019 and February 2021 at the 987th Hospital of the Joint Logistics Support

Force of the Chinese People’s Liberation Army. The expression levels of ZIC2 were detected using immunohisto-

e H I0: 2024-12-26 5% H 11: 2025-03-03
HEEVEE . Tel: 0917-8957200, E-mail: wbl119892024@163.com
Received: December 26, 2024 Accepted: March 3, 2025

*Corresponding author. Tel: +86-917-8957200, E-mail: wb119892024@163.com


https://cstr.cn/32200.14.cjcb.2025.06.0013

1362 BRI -

chemistry, qRT-PCR (real-time quantitative polymerase chain reaction), and WB (Western blot). The expression of
ZIC2 in different tumors was analyzed using the GEPIA2 and BEST platforms. The predictive value of ZIC2 for
the 3-year survival rate in OSCC patients was evaluated using time-dependent ROC (receiver operating charac-
teristic) curves and K-M (Kaplan-Meier) survival curves. Prognostic factors were identified through multivariate
Cox regression analysis. qRT-PCR results showed that the expression of Z/C2 in OSCC cancer tissues was signifi-
cantly higher than in adjacent tissues (£<0.000 1). Immunohistochemistry results showed that the positive rate of
ZIC2 in OSCC cancer tissues was 71.91% (64/89), significantly higher than the 28.09% (25/89) in adjacent tissues
(P<0.001). Multivariate Cox regression analysis found that Z/C2 expression (P=0.001, HR=4.993), clinical stage
(P=0.003, HR=5.267), and lymph node metastasis (P=0.026, HR=2.458) were independent prognostic factors for
the 3-year survival rate of OSCC patients. The Nomogram model based on Cox regression analysis demonstrated
high accuracy in predicting the 3-year survival rate, with an AUC value of 0.793. ZIC2 was highly expressed in
OSCC, and its high expression was significantly associated with clinical stage and lymph node metastasis in pa-
tients. Multivariate analysis indicated that high expression of ZIC2 was closely related to poorer prognosis in OSCC

patients. This suggests that ZIC2 can be a potential prognostic biomarker for OSCC, providing important references

for clinical staging, metastasis assessment, and treatment decision-making.
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1.3 753k

1.3.1 Somaaeem  Suple A g i) &l
WA AIEFR AT P IR EE 94 pm, 5 R Ik
ITPURIEE . B S IO T NZIC2 5 5 T4 (Sigma,
USA; 1:200), = i@ & 1 h; B 5 I —$1(1:500), =i
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1.3.2  FEuE 2 RAEB R (QRT-PCR) Wk
1120 23458 H TRIzolik 57 (Invitrogen, USA)#Hg B
RNA, Jfiad 840 73 ot % FE v A B g 0 s fie Fi vk
Rl RNA A6 . R E e 58 %M. R H Trans-
Script Green Two-Step qRT-PCR SuperMix(db 5t
EXEEVEARGIR AR )FEATH 5, £/ 7500
PCRAX (ABI, USA)ZEAT SEIF AN, 43 s Ak 5
A o820 ul, H A a$E10 uLi2x gPCR Master
Mix. 0.4 pL FiE519(K& 0.2 pmol/L). 0.4 pL
FUESI Y R E N 0.2 umol/L). 1 uLi cDNAHR
FAM & 2220 pLAJRNase-Free7ZK . PCRAX % & N:
95 °CHIUHAEPE10 min; 95 °CAEMELS s, 60°Cil K ZE
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e E 3N ER L. LI E T 3K, GAPDHAE
NS, R 2 ER BAR AT A b ZIC2 B
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4 (Sigma, USA; 1:1 000). HiiGAPDH#/ (Sigma,
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A: expression level of ZIC2 in 33 tumor tissues; B: level of Z/C2 in the head and neck cancer dataset.
Bl ZIC27E LR R P Y ARIA KT

Fig.1 Expression levels of ZIC2 in the tumor tissues
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Tumor tissue Normal tissue

(A) ®)

EEE ]

Tumor tissue Normal tissue

Relative expression of ZIC2

T T
Normal tissue Tumor tissue

A: QRT-PCREIMOSCC &3 tH L ZIC23RIE /K B: AR ALK OSCC /3 i 4 41 5 55 L 4R ZIC2 1 R IA T . %% P<0.000 1.,
A: ZIC2 expression levels in OSCC patients was detected by qRT-PCR; B: immunohistochemical detection of the expression of ZIC2 in tumor tissue
and paracancer tissue of OSCC patients. ****P<0.000 1.

E2 ZIC2fEOSCCEREBATIFRIAKTFE
Fig.2 Expression level of ZIC2 in the tissues of OSCC patients

Rl Z1C25BFHIGAFREI X R
Table 1 Association between ZIC2 and patient clinical data

% ZIC2R LML
Expression of ZIC2 . P
Factor B P (n—64) WP (1=25)
Positive (n=64) Negative (n=25)
Age
=60 years 29 (45.31%) 13 (52.00%) 0.323 0.570
<60 years 35 (54.69%) 12 (48.00%)
Gender
Male 42 (65.62%) 15 (60.00%) 0.247 0.619
Female 22 (34.38%) 10 (40.00%)
BMI (body mass index)
=25 kg/m? 12 (18.75%) 6 (24.00%) 0.307 0.580
<25 kg/m? 52 (81.25%) 19 (76.00%)
Primary site
Tongue 36 (56.25%) 15 (60.00%) 0.365 0.833
Floor of mouth 17 (26.56%) 7 (28.00%)
Other 11 (17.19%) 3 (12.00%)
Clinical stage
I+ 29 (45.31%) 5 (20.00%) 4.879 0.027
HI+IvV 35 (54.69%) 20 (80.00%)
Differentiation grade
Poorly differentiated 56 (87.50%) 16 (64.00%) 6.425 0.011
Moderately/highly differentiated 8 (12.50%) 9 (36.00%)
Lymph node metastasis
Present 26 (40.62%) 5 (20.00%) 3.369 0.066
Absent 38 (59.38%) 20 (80.00%)
Tumor diameter
=5 mm 51 (79.69%) 21 (84.00%) 0.216 0.642

<5 mm 13 (20.31%) 4(16.00%)
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Table 2 Cox regression analysis
A ZR SN ZIRRIT
Univariate analysis Multivariate analysis
Factor PlE HRAH Pl HR/A
f f . 95% CI f f . 95% CI
P value Hazard ratio P value Hazard ratio
ZIC2 expression 0.032 3.744 1.123 12.484 0.001 4.993 1.467 16.998
Age 0.960 0.981 0.453 2.120 - - - -
Gender 0.113 0.537 0.249 1.158 - - - -
BMI (body mass index) 0.234 0.482 0.145 1.604 - - - -
Primary site 0.930 1.024 0.603 1.738 - - - -
Clinical stage 0.008 4.236 1.458 12.306 0.003 5.267 1.779 15.595
Differentiation grade 0.058 6.919 0.937 51.083 - - - -
Lymph node metastasis 0.002 3.477 1.593 7.586 0.026 2.458 1.114 5.424
Tumor diameter 0.993 1.004 0.379 2.664 - - - -
“PRIRA LA E AT IR A
“-” indicated that no data were provided for that particular analysis.
(A) K-M ZIC2 expression (B) K-M Clinical stage © K-M  Lymph node metasis
100% 100% 100%
= 75% £75% £75%
o o o
B B B
'S 4o, | #High AT AL
E 50%1 T e % 50%1 % ESO% 8
] ] =]
2] w w
8 s g
225% 225% 225%
> > -
- P=0.021 - P=0.004 o P<0.001
0% 0% 0%
0 10 20 30 40 0 10 . 20 30 40 0 10 20 30 40
Time /months Time /months Time /months

A: ZIC2BATE 5 A1 B 2R A 15 005 B: AN PR 3 W B A AP L C: bk RS e e A A7 A O o

A: survival of patients with positive and negative ZIC2; B: survival of patients with different clinical stages; C: survival of patients with lymph node

metastasis.

E3 WEEREREFZ

Fig.3 Survival curves for prognostic factors

HR=5.267) LA Ktk R 45 7 %% (P=0.026, HR=2.458)
T R JR 3 3AE AR A MO TS R 3R (3R 2) . K-
M(Kaplan-Meier) 4 A7 it 2k hm] LG H, ZIC2FH %
Il R 73 308 TV S AFAE R L5 e R 0 e, 34
A7 Z BT HO 2 (P<0.05)(E13).
2.5 Cox-Nomogram#& &I gt jE

FT Cox[ElH 53 #r , FATE DI T — M5
=AU R R I Nomogram 5 8| X SE R 2K AL 5
ZIC2FRIL /KL Im PR SR B 25 R R 15 . BF 9T
IR, ZIC2FKRIE . WRIR Sy BRIk L 25 #7830 5 R 3%
I3 A AT E A DG, H A ZIC2 i 2R A Il IR
SRS AT A OC o 3E— 25 (1IN TR AR A
ROCHNZ: 73 AT R B, AR B AE Tl A 3AE A A7 22 T

i B A G e A HER I, AUCHE M 0.793. Ib4h, Ytk
i1 2% 53 BT (decision curve analysis, DCA)Z 7~ 1Z A5
TE0%~T8% 2 [AIAFAE 3R 20, fie = 3k i 3R N 29.12%, it
—BIRIE [ IZAE AR Im PR PSR T A A (B 4)
2.6 ZIC27EOSCCLRpEhHIRIA

FA i T QRT-PCRA WBH I 7 P b OSCCHH
Jfl %t ZIC2 mRNAFIE H I FRIE K. GRER,
SCC-15FICAL2741 g # ) ZIC2 mRNA(P<0.05)Fl &
H (P<0.01)&ik /K3 T HIOECA L, HZ=ER A
Bk 5= X (ES).

3 1ig
1B 8 2 4 Bk L 00 S0 B, % % SR A R
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ZIC2 expression r 25
Negative
. +v
Clinical stage . )
I+II
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Lymph node metastasis r .
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TOtalS r T T T T LI LM T ML T
0 40 80 120 160 200 240 280
Linear predictor ] . . . . , . . . .
-2.5 -1.5 —0.5 0.5 1.5

1-year survival rate

0.95 0.90 0.85 0.80 0.75

2-year survival rate

0.9 08 0.7 0.6 0504
3-year survival rate i i : e
0.9 08 0.7 0.6 050403
(B) 1.0- © 3yer  Plio
— Risk score E |
— All positive [
0.84 All negative ’§ 0.81 /
0.24 = ]
> - =
S 0.6 “g g 06 ' /
= o
7] o 7}
= = 0.14 E] r
& 0.41 > % 0.4
g
=
9 4
0.24 04 L ¢ 0.2
L \ 13 — 3 year
0 ’, — 3 year (AUC=0.793) 3 0 . . . Ideal line
0 02 04 06 08 1.0 0 02 04 06 08 1.0 0 02 04 06 08 10
1-specificity Threshold probability Nomogram predicted survival probability

A: Cox|rlJFHAL 5 51| 22 18l (Nomogram) 73 #7; B: 4~ I [/ AR A1 (R RO C I 28 PPl A AR 0 i 2 B4R AR A2 SR IR TR B 775 C: tRe s i 2 3 BT (DCA) Al
A T 2B 3R A A7 P I PR R 25 D: B 2853 A T A AR 2R T30 R 3 A A 4 R A P AT Rf 1
A: Cox regression model and Nomogram analysis; B: assessment of time-dependent ROC curves for evaluating the predictive performance of the model
on 3-year patient survival; C: clinical benefit of the DCA (decision curve analysis) in predicting 3-year survival; D: performance of the calibration curve
in assessing the model’s stability in predicting 3-year survival.
[El4 Cox-Nomogram#i=ZItyiE
Fig.4 Cox-Nomogram model construction

(A) S, L SE— (B) SCC-15  CAL27  HIOEC -
3 . e L 2.0
O 7IC2 g5 *
N e
0 & { 58 1.5
28?2 E
55 5= 10
é }7] o N
£ — 3 0.5
3

SCC-15 CAL27 HIOEC

SCC-15 CAL27 HIOEC

A: gRT-PCRIGIMOSCCHN i HH ZIC2 mRNA/KF; B: WBIIOSCCHN B HZIC2E H /KT *P<0.05, **P<0.01, ***P<0.001.

A: ZIC2 mRNA level in OSCC cells was detected by qRT-PCR; B: ZIC2 protein expression in OSCC cells was detected by WB. *P<0.05, **P<0.01,
***P<0.001.

E5 ZIC2ZEOSCCHBaFRIFRILIE R

Fig.5 ZIC2 expression in oral squamous cell carcinoma cells

ML MBI E, RHLREPMIM R R  BEERE, HO BRSNS AT RKR LA
i, I 45.00%M . FEHRE, F g IR R SRR, EiER /S

TR B, 3 43R O (W) R 3 3R 1% B TF, 230 ZIC2 & — e T R 7, WF LRI =ik
R, RAEES MR AR DU T AT ek L5988 e A e 2 A B R A DA DG U AR AT
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Forb, ATRI ZIC2AE B 50w . BE . LU .
JFF e il e A0 5 PR R R R R OA AR S
8 210 i 1 LT R 52 AL g ) Rk KR, X — &
REF BT —8. 2R, X TZIC2550SCCIA]
IRR, DA MHRE B . ARRF TSR TIX—
A S 3, i8I qRT-PCR. s 4 AL ATWB S 5256,
ARG AT T ZIC2E OSCC I T A 4 R IE T,
FEB R IL ZIC24F OSCCHE A L R IE /KT 8.3
TS A L. A, SAKUMAZEU A 97t B,
OSCCHEFH ML ZIC2H 3k /K- B By T IR 4
g1, W T ZIC2HE OSCC R A R J v i) K it
TEH

TE53 M ZIC2 5 OSCCH BERFAIE [ ¢ RIS, FAT]
R ZIC23 15 5 OSCCHE 3 Il R 73 AN 40 AL FE
B, W ER, ZIC2E ik 15 LT IE IR 4
R IV EAFMR A FR R ) i3, SRR PR IA b
BT R, FRZIC2AT HETEOSCCH it R AUEAL L FE
HORPEEEAEH . TIHTV 3 0 R 5m B
HENB, B RZEMERGR. a2 s s T
3 A 4D ISR 4 ) R v AN A, SR ) B i (1 3
FARVZZERE D), 2B ] T s %Ak . YIEE S
(RIETE i, ZIC2AE S ik B, H 54 8%
FEAE K AEAF RO, $R7R ZIC2 AT 1 Ny S e i 75
P& . HAWHT AR, ZIC2 AT AE AT ) e %
N2 bR ED, BTS00 A P i TR . TEARHE AT
L, FRA T £ K 3 Cox [l A 43 A it — 2D IRAIE 1 ZIC2
EOSCCH ITIEER, 45 R W/RZIC2315(P=0.001,
HR=4.993)/2 5211 OSCC & # 34 AL A7 A 7 il 5 [
. XKW, ZIC2mFA N B E R 2, TRehIL
G S I R 40 AT IbR ER S 5 8 S 30

AW FREA LR AIHE. &5k, BAI4E A T GE-
PIA2. GEOZHudiE ), R4t /r# T ZIC27/E0SCC
H IR E L, BRAR T 45 R AT e 5 T EEdE . LK,
BATEET Cox[ElH BT 2 T — M5 ZIC2 3Rk
I PR 43 A A0 bk B 225 % 4% 46 O B il 5 R 2% 1) Nomo-
gramE R | T OSCCHE I 3FEAAE R, 45
RO, AZ AR TN R A AR A T B e
i (AUC=0.793), #t—P5810E 7 ZIC2AE I R Tl 5 o
IR ). )G, AR T ZIC2/EOSCC
W SRR, N ZIC24E N OSCCTIa br E P
FHERAL T SZIGARIE | 3TN ZIC2AF NEE ¥R )T T (E B
SRR T AR A T R

RERG TR T HERI, (B
PBRPE. B2, FEAREAXTRUD, vIRePR ] 1 45 5
T, HASHE TN AR TL, S5 R REANE AT
Tl X BN AR BT TR IR AR, FEEAT
Z ALt gE, R R AR g i — P e 2
Fo IR, 5 B IR IEIR E R sk, R 2L
PRV, BATTHERR T 1X — A8 &, Aknl L% B 4E
FHOREAR FEEAT 40 M« FRATIETHRIAE J5 B2t 58 Hh I
NIRRT ZIC27E OSCCR AR I BARER , 18
NHETFHUH]. BeAh, OSCCHITIG 7l RESZ BVATT )5
A RIS RSS2 PR R B, 2
WCHE AR RS 2R Ay S8 RT s 73 #7456 28 SR I L8 [
7, DU T A T PR TS VPAR AR Y, AT 2 e T
PIAERRE , AR IR TT 7 R HEEA JI
XHFF.

g BRI, ZIC2AEOSCCH ik, HZIC2FH 14
5B E I R o 15 bk B 45 55 72 0 S5 A OC . ZIC2
RIS OSCCHEFH MR 2= e % UM %, $27R
ZIC2A[{E A OSCCHITEE TG LE VbR &4, AIEIR
I R VAL BRI R IR B S
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