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Abstract

Objective: To investigate the expression and clinical significance of SDF-1 and HER2 in papillary thy-
roid carcinoma (PTC). Methods: Cancer tissues and adjacent normal tissues from 60 patients with
PTC meeting the inclusion criteria were collected. The expression levels of SDF-1 and HER2 were
detected by Western blotting and immunohistochemistry, respectively, and their clinical relevance
was analyzed. Results: The expression levels of both SDF-1 and HER2 were significantly higher in
PTC tissues than in matched adjacent normal tissues (P < 0.05). In patients with lymph node metas-
tasis, advanced clinical stage (III~IV), or larger tumor diameter, the expression of both markers was
significantly elevated. The expression levels of SDF-1 and HER2 showed a significant positive corre-
lation with tumor size, lymph node metastasis status, and clinical stage (P < 0.05). In patients with
lymph node metastasis, advanced clinical stage (III~IV), or larger tumor diameter, the expression
of both markers was significantly elevated. The expression levels of SDF-1 and HER2 showed a sig-
nificant positive correlation with tumor size, lymph node metastasis status, and clinical stage (P <
0.05), while no significant correlation was found with age or gender (P > 0.05). Conclusion: SDF-1
and HER2 may play a promoting role in the development and progression of PTC, and their expres-
sion levels are closely related to tumor size, lymph node metastasis, and malignancy. Combined de-
tection of SDF-1 and HER2 could improve the diagnostic accuracy of thyroid cancer and may serve
as potential molecular markers for the diagnosis and targeted therapy of PTC.
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1. 5|15

FOIR AR 3L koIR8 (Papillary Thyroid Carcinoma, PTC)S& — 38 FUIR RSBtk BRs, 20 o5 4= 38 FrODR Ji g 05 491
1) 85%~90% [1]. A=FRVGFEP, 120 AN FE RRFIGKEH[2]). 2HEHE TG RiF HAFRE, HEY
BENEINAMELE LR RWEIRIOAAR G R ERAE, X R R E 2T A ERA B 750
PE[3]e HHT, FOIRR R AH DG 2T HL B 78 OIS 8K, B 7 hn 40 mT BERE B . A 2802 I PTC
HPEAE LTS [4]-[7]. AWFFCR A G MU BN, Kl 7 PTC g A4y, JEFauuT
AR -1 (SDF-1)5 N f A KR 7524k 2 (HER2) I RIA/KF, FEH i —# W FRIA IR =
B R AL BB I AR B AE K UG ROAH Sk o % T 0 B 78 1 WX R R AR B FE PTC Bk VB AE
FEFER, VAP AR iz, Ja77 88 AU R BUS PEAS TR AR 0IGIRINME, v PTC BURSHESYT SR BLH ik o

2. ‘ERE
2.1. ARKR

BT, 2025 4 1~8 HLEH B RAMBERBAERATT, MM SHERRARE, B IR R
FARETT, HARJGES WAL AR A 28 PTC IEEE L0 o G FLliisE 60 4] PTC &
B B AL G RS B 55 AL GRS (O 55 AL 43 SONBEIIRE LS > 0.8 om ELYR FRAAG 20 R WL W I 4144),
TR I S B IR IR BERE . AHIE U NI FOIR Bt 38 b, IR AE D T - M5 o0 A 9 55 4% 25 . %
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PE 35 f; 4l < 55 ZIHPEEERE 25 4, >55 ZHITEHEFH 35 6 MR A <1 em EH 31
Bil, EAAE > 1com BB 29 Bl R XIS R AR I o 33 4, ek SRR B 27 Bl BT
EE TR PR 23 ST ) P 2 S TR R BB 2 2R B 22 (AJCC) 55 8 ik TNIM 23 JIFRE (2017 4R R)BEAT 1AL 5
S, AT T 25 49, T 12 5. T 17 ). TV 6 51, LA RO B oS i s, Y
) B S LR AR, AFE I PR FUIR B 512 20 I — MORE o ARF SN 0 I A i 9] 35 B 4% 52 B I PR 12
Jroekl, HHEBR EA T E O I E . A E BN . RATEZ UG . AR RN oy
WRITI R . AT RO EREZRHE AT 2 RE %, S0HERSEEHE, il
PR BTG EAACEE N, FREMe IR R EXEREE S : QYFY WZLL 42103).

2.2. SERERTH B SRR

Wbt N SDF-1 Zoikedifd. BCA AWM &E. =9, REHLS RO,
DAB & il &, HMALE R BARE M BOARA IR 7RI RPN HER2 S gEHT AN T Abcam A7

2.3. L GE

2.3.1. KA RAEENZE(Western-Blot)#&illl SDF-1 A HER2 AKX

HY 100 mg Ji 2H 23 5 55 AL ST E AR A, BYREAI S J5 NN 400 w75 25 1 % Tl 1R Tl 410 1) 790 P A
RMREIG, RASFIEHAT R AR, BB IR & 0, WEROER LERAS . FHEA
SE FAG I TNt EiE R R R T RS HE I 2 o ARSI FEAR, RS HRIRIN 20~50 pg R EIAES, HEAT
MK IR B, IR EN G R E A 5%/ 40 M. AN —3dt SDF-1 Al HER2 (# B Lt 4]
1:500~1000), 4CHFEERHK. LidiEst/s, =R E iRl 1:20,000), KA TBST LN FEA
BT REIEDE, BERAERERE, BHAINOCRE R G H bR T AR sg, IR H &A%
WIS SRS N S B A AT L LU . BES, (5B Imaged B AT 5 i AR 45 ST e I BEAf e
TS G A

2.3.2. RBELNWFERERN SDF-1 EAM HER2 EAKRIX

FED) S KAGSE, THEIRARFE R, 5 3% Ho0, 2 B F/KIEE 10 43%h,  DLBRT Py 51 i A
eBEEE. PBS Yeik)E, HFHIRKE N 0.01 mol/L. pH {EIHZE 6.0 [MHIBERZE M, W REATT BT IR 1)
PABF AL . BE SN 10% 02 M, =i 1N IRSE IS S, BRI —Pi(1:100 #kE), T 4°C
HEILR . PBS 7P, WINAN —HT(GEEYE), 37CHEE/KBNE 1 /Mt, DAB B)g, UIA4TA
REG, WK, EYL TR, PR IR, TR WS BIUGRE. SR BN AR
I, XUCE ML HN L. SEEMCAT 8 (x100) W10 e Ar, BRI 2 s £ B (x400) BE LI L 5 AMREFIF53 . PPAr 4K
ARG R SRR A b, R Qe 0 r(AE ). 1 (R T). 2 2R T). 370
(B ta); FIVEARM T 70 EL: 0 73 (<5%), 2 73(5%~<50%), 3 73 (50%~<75%), 4 4»(75%~100%). 415
ST IVE AR, gy > 1 A NP R IA .

2.4. MR

1) i PTC A4 S s54H 4% SDF-1 5 HER2 [IBHMER AR, 2) 04 PTC 441+ SDF-1 5 HER2
2 IE 5 A RN R BRASAE A R R

25. GHHES R
AT LI EHE 2K SPSS 26.0 Sttt it AT b2 . Hor, tHE RISt fis R 1%
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B+ PREZE(X +s)FRIATT A, IR ZE R LU B P AR SEAEAS A6 s TH B BER A (7 20 L) RO TR
KB, Ao A 2 R BHE R (AR . SDF-1 5 HER2 RiAMMH M, KA Spearman #kAH
e BLP <0.06 AZFERRAGIER Lo

3. R
3.1. Western Blot #l SDF-1 1 HER2 B93RiX

s KB, SDF-1 fil HER2 7E PTC Flje 53 2l 4Urp ¥ Rk, {HAE PTC AP IR & T 554l
2, fEPTCALHERAMMNEFEEEEE S THAN, ZREHA51H%E X (P<0.05), WK 1.

WS vy
& &
& ¢
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HER2 S S 55cDa

GAPDH #HEEEE_— - 37kDa
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Figure 1. Expression of SDF-1 and HER2 in papillary thyroid carcinoma tissues and adjacent normal tissues

1. #2M SDF-1 #0 HER2 7£ R BR AL IR R 4R 4R Fh AN S5 A 4R B RIA

3.2. SRELALRM SDF-1 F1 HER2 BFRIA

SDF-1 Fik7E4iMeFirf, TEAFFARBRA S P Rk, H, FORARFLCRIE A L% A T
PERIEZIE 86.7% (52/60), M 55 L 2R () FH M1k 24K 25.0% (15/60), Z4iit 2o, MM
IR 22 5 HA B EVE(P < 0.05) . HER2 Rk T4 H o, FR IR L Skt Jess 2L 23 B M 1k 22 9 78.3% (47/60)
M9 55 BHE R IE 2 31.7% (19/60), 4H [ 2 76 Geit 2% 5 (P < 0.05). LK 2 Ak 1.
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SDP-1 |
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Figure 2. Immunohistochemical staining for protein expression of SDF-1 and HER2 in pa-
pillary thyroid carcinoma tissues and adjacent normal tissues

E 2. REENEERN KRR SIREE LD FEEHL] SDF-1 #1 HER2 IERFRIE

Table 1. The different expression of SDF-1 and HER2 in PTC tissue and paracancerous
= 1. SDF-1 71 HER-2 ZEFRBRFL AR FRLA R SR E BRI RIE

SDF-1 HER?2
i) %%
P 4 FH P 44 9 4
FOIR AR FL SR 20 1 60 52 8 47 13
e 55 A 60 15 45 19 41
27 46.263 26.397
P 0.01 0.01

3.3. SDF-1 #l HER2 MFRi& 5 PTC IlGFRRIEBFHERN X R

HSEREE b, TERDIRIRZL SRR (PTC) B, 23 br i AR R IRES S5 8 K /NP = 0.035). I
PR BA(P = 0.045) L itk EL 45 7 F5 15 L(P = 0.027) 47 (E W & M Fiit 22 08k S Mk, HFIAKFESEH
(P4 (P = 0.428) PE5I(P=0.898)% LHIRAH M. SULFIS, HER2 [/ R iA FIFER I 5 i K /NP
=0.016). IHAR AP = 0.025). #hELEHER(P = 0.009) % 1ok, MEAFFERP = 0.817). AR
(P =0.791)1% PTC & #EAd, HER2 MRIAAKF AR BRI BAFG IR NNER. WK 2.

Table 2. Correlation between SDF-1, HER2 expression and clinical features of PTC
3% 2. SDF-1 # HER-2 B93RiA 5 PTC IlERRIEFHER X F

SDF-1 HER-2
FREEBIE(AS)  BAMEZR(%) 22 P FREEBIEL(N) PEMER®%) 22 P

A1 M2 %

5 25 21 84.00 20 80.00

531 0.017 0.898 0.070 0.791
g8 35 31 88.58 27 87.09
<55 26 21 80.77 20 76.92

SR 0.627 0.428 0.054 0.817
>55 34 31 91.18 27 79.41
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i & 33 32 96.97 30 90.91
MRS 4901 0.027 6.833  0.009
i 27 20 74.07 17 62.96
v 37 29 78.38 25 67.57
I PR 43 3 5275 0.045 5.041 0.025
n/iv - 23 23 100 22 95.65
wisa <10 28 21 75.00 18 64.29
ME FiAz 4436 0.035 6.104 0.016
(cm) >1.0 32 31 96.88 29 90.63

3.4. SDF-1 1 HER?2 #£ FRBRFLLRAE P RIEHIHE X

AW FEEEL 60 5] HUIR R AL LRI (PTC) B2 2 LR REA, 12 ) Spearman %5 ¢k <43 M J5 1%, %t SDF-
1 5 HER2 (RIE KRBT G 244656 . 45278, SDF-1 5 HER2 7E PTC AR RIE 2 B3
IEAIKEK A (r=0.508, P =0.01). W% 3.

Table 3. The correlation between SDF-1 and HER2 expression in PTC
3% 3. SDF-1 1 HER2 7E R BRFL SR B R ARy AR 1

HER2
SDF-| S84 r P
[{5R S BH
¥ 4 6 2 8
IS 4 7 45 52 0.508 0.01
B 13 47 60

3.5. Logistic EY3 4

Logistic [a])443#T 57, SDF-1 5 HER2 m#ik 5 PTC B (OR = 5.33/4.85). MiilsHI(OR =
7.64/6.30) X it 42 > 1 cm (OR = 8.12/6.00) 2 3 A (3 P < 0.05), #&/n —#FH AI{E N PTC 1228 AL 1)
FSL TN 7o ZRERZIE GRS, BAEEIRKE L. W#E 4.

Table 4. Logistic regression analysis

52 4. Logistic [EY3 547

Ak % OR (95% Cl) P KZEOR(95% Cl)  ZIEP
ﬁEE%f 5.33 (1.72~16.52) 0.004 4.98 (1.56~15.91) 0.007
(= vs %)
. Il R 3310 - -
SDF-1 %ik (Y VS VD) 7.64 (1.65~35.36) 0.009 6.87 (1.42~33.29) 0.016
JiR EAR 5 -
(>1.0 cm vs <1.0 cm) 8.12 (2.43~27.14) <0.001 7.25 (2.09~25.18) 0.002
e
O ve 75 4.85 (1.62~14.52) 0.005 4.31 (1.40~13.28) 0.011
, I AR 3 3 - 5
HER-2 £k (Y v V) 6.30 (1.75~22.66) 0.005 5.45 (1.47~20.23) 0.011
N /7S
MR EL £ (cm) 6.00 (1.96~18.37) 0.002 5.12 (1.61~16.30) 0.006

>1.0 vs <1.0)
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4. W1ig

FOPR R 7L SR8 (PTC) A HMR i Hh e R 2 —, [ Y BRI 5 AFAEA7%, AL 2003~2005 4
67.5%, 3K F| 2012~2015 F 84.3%, S LI E H 77 B2 W ARG G T K20 (8] PTC s Mkt
JRGA%, TG ARTERAF[9]. FRAEE[LO]HF TE A A HUR IR IR I RO S ARG A L. X—Mai5H
BRI IZIE AR B R HLARM) G [11] . BARHIE TR S b BR 245 5160 97 78 20058 B35 BRE R S A4 1E
HERIER . AWETE. REIHRE. CILED R RN ARA[12]. PTC (BFE B <10mm)H i
IEAMELFARIGIT[13]. B, 78 PTC KAV, #A7 R MM EMIAT 2CHEE, Mg m BFIGIRIGTT
RO ERER R EETE. G4 PTC R MEAH O A &R, B A R peiX — il . Jdid S
BREEIR I, SDF-1 F1 HER2 £ FFUIR B 3L Sk R A& WL b LA = A (B [14] [15].

AHIFFE 22 G e LA 2 G g8 BN TIERS UAE 52, PR IR L Sk R 98 (PTC) 2L 2R i P s 0 i I Y 50 55 1
R, HRERES PTC FIRARE. MR/ WRESEHRE . N0 IAEE B S G,
M5 EEMR . FRERRELR. FIRMEXCHERREZREARE R/ FHW6E 2 DR B R AR R
AR . (RS, O] WP RS A B BHPERIA, (A2 HCERIN RIS EYE. eAk, 1R
PTC 41PN, A 32 BIFEA RN o SDF-1 5 HER2 FHIERIE, it 100%. 28 1, Ak i i
PR EYA BT S PTC 2kt 2 Wi B T 5 — 48t

Bt Spearman AT, R SDF-1 Al HER2 Wifibn &4, 18 HUIR AR AL SR Hh (1) 638 SR e
Gt 45 R, SDF-1 5 HER2 [ERA /K 2 %2 IEAHS(r=0.468, P=0.001), #tBAIX P4 FFr S AT
REAE ORISR R A R R B P EIE . 383 Logistic [F1)3 4387 Al ROC #£E1F4l, &I SDF-1
A HER2 78 FUAR B FL SR B S ZE R IG R B . BA 40 AT B, SDF-1 Al HER2 [ &3R5 /K- 5 PTC
Rk R . 1 I PR 23 S DA SR M B A G . R 4l AT AR A 7-1 (SDF-1), X FR CXCL12,
SDF-1 fEREE P EME T, #id5 CXCR4 454 T SDF-1/CXCR4 #i[16]. M4rFHLEIKE, &S
S PISK/AKL. MAPK %5 NS 5l %, ¥ HURIEA R i T (R28HR, (et
R A R, 655 R e oA EE (KR % [17] [18]. SDF-1 7£ PTC " EERm KL, HEHTER N 87.10%,
XTI PTC HEMEREE . it ik e 5 A B 2 Im R [19] [20]. E4h Kandn [21]55 8 500 y: SDF-1
REAR I A AR R, FE AT REIEIT [ 20 A5 40 WA 42 B 32 R 8 FROIR e A PR A 38 5, M (2 e A

NF KR F 324k 2 (HER2) 2% A KN T2 R (EGFR) R IR A 2 —, 1 FLIRIE A 5 J S5 e
TN H AR AT HE s [22] [23]. AR FARIRFL R, HER2 13 35E W] BE$& 7 s G 5 v ARl v
FREE, WA MO B E RN, H -5 8 E IO A A S a B A I B35 AH 06 [24] . HER2
B S 45 Ras/IMAPK., PIBK/AKT. STAT Al PLCy fE N IH 2 2 R 5B, {1 PTC MRAERE
R ERBEVERI[25]. X AR PTC MR ZEVEA AT IR ML TR BRI . HER2 SRR BN 5T
BRETES T, A BB T FR IR T e VR T AX[26] [27]. ABEFE ROC M4 # ~, HER2 fE
TN PTC Il PR o BRAFAE J7 TH HAT SEAR 2 T 80RE , JCHAE I PR 73 3 41 W v 2 0L HE A vy ER) s P AR e 2
XF W] HER2 W RERN PTC Il PR 73 B ) B ZE R B bR, MR YT 7 RIIG R AR 20 E. 4
1M, AHFFRAEE SDF-1 5 HER2 RIA M IEAH M, NWIEHER Z#1E PTC B Al REAFIEREL. N
WA BA Y B SCNIGRTE M E R R, EFHRNR AT G5 T, AR 7T 25 R
W, PR B FE P R ARAR SR, T2 56T e 4 M A (5 5 388 6 1R 52 % 58 L. SDF-1 385 Ho 52 /& CXCR4 ¥
I PIBK/AKL iX 5% HER2 [ CHE M@ g, M Al RE3G 58 HER2 15 5 (1% Bl e v, TSSOk A
HERZ il B0 5, AEEIL 75 NF-xB 8¢ HIF-1a 55 5% A1, il SDF-1 8 CXCR4 [3KIE, M—1
OX ) v e (0] TE RS IR s =, R TTRESLEIVC IR T FAK. Sre S5 40 Hiz 315 kG 0 S B,
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7R A B S AR, T BRI PTC 4222 5568 . Horh, PISK/AKE 38 11 A R s o 4
BT R, T AR
5. &hig

Zi bRk, SDF-1#1 HER-2 Al L[R2 5T PTC kL. RIE. BifE . WMEHER, RN PTC 2

Wi SEEETT AL A AWTIN PTC M7 720 B FilE YA SR 4L 7opr Bk, (R4 /il id 2 dhota i
WETEWEFCE— DI, SRT, AR R RN 1 BLARAE S g LTI R 5 4= IR, 7 ZEAREHTE T
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