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[(HZE] a6« HRETHMMAEN 19 (CK19) | FIMEEER 3 (Gal-3) . p53. #HFhFHEE T (Topo I ) .
Ki-67. 4ififAHIF 1 D1 (CCNDL) . AH&fN K 4HMIFREY 1 (HBME-1) | B-Raf J5Ui 3k 5 22 2% / 5 2 iR 2 11
T V60OE 27457 ( BRAFY™™ ) FEHVRIFFLICINE (PTC) SRERS Kb IR B FHNE. Fék  HEH 100 5] PTC
40 151 IR IR B SR AS bR AS, SR e 2H 4424 0 (5, EnVision K61 CK19., Gal-3. p53. Topo Il . Ki-67. CCNDI #i
HBME-1 7EZH AU 85 0L, il 7 PCR Kl BRAFY" YEHZUh YA L. 4 % PTC 41419 CK19. Gal-3,
Topo Il . CCND1. HBME-1 #l BRAF"*" [H1:3:3152% [97.0% (97/100) . 98.0% (98/100) . 56.0% (56/100) . 95.0%
(95/100) . 66.0% (66/100) . 75.0% ( 75/100 ) ] /&5 T FARHR R 412 [45.0% (18/40) . 20.0% (8/40) . 15.0% (6/40) .
55.0% (22/40) | 25.0% (10/40) . 12.5% (5/40) | , ZFHA5EITFE L (PF#<0.01) . 8 FibrEyHalH T PTC
HZWiEE, CK19. Gal-3 B9 R BUE e (97.0%. 98.0%) , Gal-3 MMEMRE B (92.9%) ; 3 Fdn ik & 1 3
DAL AT 2 R BHPE AR R BH A R WrAR RS, CK19. Gal-3. HBME-1 414 #ill PTC (U HERE fe s (96.4% ) , HkA
BRAFY™ | CKI19. Gal-3 404 (91.4%) . 44 CKI19, Gal-3. Topo Il . CCNDI, HBME-1. BRAF'*" &2l PTC
R ZERRAEY), SRR PSR B XA AR PTC 5 LR IR R AR AR T 4500

[ggim ] HURMREL ORI AR MAE D 19; ~EILMEREAE 3R 3; B-Raf J5Uid S [F 22 212 / 7 2 B2 2 1 G 5
p53; HHFNFMEE I 5 Ki-67; AMARSEMIEE D1; A E8EN K ARG 1

[FEHES] R736.1 [XHFRERD] A [XEHS] 2097-1338(2022)10-1206-05

Clinical application of specific tumor markers for papillary thyroid carcinoma

TENG Wei-giang, CHEN Meng-jie, HAN Huan, GAO Ying-na, ZHANG Cai-yun, ZHENG Hong-liang, ZHU Cheng-jing’
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Military Medical University), Shanghai 200433, China

[ Abstract | Objective To investigate the clinical application of cytokeratin 19 (CK19), galectin-3 (Gal-3), p53,
topoisomerase Il (Topo II), Ki-67, cyclin D1 (CCND1), human bone marrow endothelial marker 1 (HBME-1), and B-Raf
proto-oncogene, serine/threonine kinase V60OE mutant type (BRAF ") in the pathological diagnosis of papillary thyroid
carcinoma (PTC). Methods A total of 100 PTC and 40 benign thyroid lesions were selected. The expression of CK19, Gal-3,
p53, Topo II, Ki-67, CCND1 and HBME-1 in tissues was detected by immunohistochemistry EnVision method, and the

'V600E

expression of BRAF was detected by fluorescence polymerase chain reaction. Results The positive expression rates of
CK19, Gal-3, Topo II, CCND1, HBME-1 and BRAF'** in PTC tissues (97.0% [97/100], 98.0% [ 98/100], 56.0% [ 56/100],
95.0% [ 95/100 1, 66.0% [ 66/100 ] and 75.0% [ 75/100]) were significantly higher than those in benign thyroid tissues (45.0%
[18/40], 20.0% [ 8/40], 15.0%[ 6/40 ], 55.0%[22/40 ], 25.0%[ 10/40] and 12.5% [ 5/40]), and the differences were statistically
significant (all P<<0.01). CK19 and Gal-3 had the highest sensitivity (97.0% and 98.0%, respectively) and Gal-3 had the
highest accuracy (92.9%) when the 8 markers were used alone for the diagnosis of PTC. Taking any 2 being positive of a
3 combination as the positive criterion, the combined application of CK19, Gal-3 and HBME-1 as diagnostic criteria for PTC
had the highest accuracy of 96.4%. The combication of BRAF'*" CK19 and Gal-3 showed high accuracy as well (91.4%).
Conclusion CK19, Gal-3, Topo Il , CCND1, HBME-1 and BRAF""" are important markers for the diagnosis of PTC, and
the combined application of these markers can help to distinguish the abnormal PTC from benign thyroid lesions.
[ Key words ] papillary thyroid carcinoma; cytokeratin 19; galectin-3; B-Raf proto-oncogene, serine/threonine kinase;
p53; topoisomerase Il ; Ki-67; cyclin D1; human bone marrow endothelial marker 1
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DR M i 2 — b 4 3K i A B 9, R0 %
It 2 AR B KT T AR e Tk [ PR
RIGREZ AT RIS, TEaiit, bR mIX
2001—2011 4F FUARJIRJE A 5 1 2.69/10 J7 BT 2
14.29/10 73, 341K 431.23%; Srfb =i\ 1.69/10 T3
ETFE 93310 7, MK 452.07% . BRI
BURARUR] 7 LRI . DRVEDIRGE . BEREIE . R
IR AT . FLIOIRIE BB IR R S A B HR
Wi, AR 90%, Jef i WA R AR, @
TG HAF, (AAA R oA A HUR AR 8 2 S A0T R
HEURR AR EIRIE ., eSS b2 B %, E
SO, RIS S i HOIR ARG NFL SR IR IR
A 15%~20% FOBER L BT K s b iR

Hmim R bk B 8 O/ 5 515 T 4l 28 il
DL At DR B b e . OB AR L3k
JRIE (papillary thyroid carcinoma, PTC ) ZHZ1EE
A AR BRI R S . R
AR SRR, (53 B B A 1 UL 455 M R B
i, FF LR 0 Y P R 4 R A L A TR R
W A R O A ) LB, AR R bR
B TR PTC 5 FUIR R R 5 A2 1 45 5112 T,
{HEHT M S = £XF PTC R bn &Y, BARIbR
SV RGE | R SR A — e
A5 38 32 FL B AN A B 19 (cytokeratin 19,
CK19) | P2LMEESE K 3 (galectin-3, Gal-3) |
p53. b FHEE T (topoisomerase 11, Topo II ) .
Ki-67. 4iffEH&E A D1 (cyclin DI, CCND1)
N H BE N B 40 B AR & 97 1 (human bone marrow
endothelial marker 1, HBME-1) # B-Raf Jf ¥ 3%
N 22 &2 / 75 & TR H U5 VO0OE 222 1Y ( B-Raf
proto-oncogene, serine/threonine kinase V60OE mutant
type; BRAF'™™) 8 Fi/ TR 7e PTC FlHIR R
RABEAE PRI 2R, WRITEANHE PTC i2H A %
SIZ W i R AN (B

1 #RFTTE

L1 ARARR HHUBZEZEE R (B FEEK
) iR BE B 2016 —2020 4E T ARk i HOIR
BEFRAS 140 17, FFUEE B FHOCTHEORL . ARSI

(1) Rz fbsayr Gy (2) JoHA
JEEPEIR . R EIZ TS IR 2004 4 WHO P43 i
TR MR AR UE BT R 2 AR R
SRELE TG 02, 140 BB E v, B 28 . &«

112 ], 4% (45£5) % Hrp PTC 100 #l, 55
20 5. 2 80 il HARMR RAERGE 40 141, 55 8 f4i].
2 32 5], A0 dE VAR B RREE 8 5] . 255 1k IR b
FLICRIG AL 18 i) 25715 P FFCLR R b £ g e 44
4 1) MrASHUIRAR 52 10 ],
1.2 SR pAes f & 4n CK19, Gal-3, p53.,
Topo II | Ki-67. CCND1 #= HBME-1 #9 %3k fifi
HAFRA I L 4% kg8 vp A TR [, & A
WA, SR, JREE 4 um, RSk R0
¥ H] EnVision P57, DAB B0, AR E Y. H
C 50 BT RV BR X B, PBS A4S — B VE B PR X
ML S AUk g i FH— B34 o R AL ERBT A
HriREpUA, Hrpb CK19, Gal-3, HBME-1. Ki-67,
Topo Il HLARIWE TAb 5t h 2 S AR AR A RA
7], CCNDI $itf& (clone SP4) . p53 (clone Do-7)
UK Ay 35 [#] Zymed Laboratories 23 & 7= &y T
EnVison™ £ 41 % 8% F 5t Bl 1gG 14}y 26 [ GenTech
NSV

CK19 Y L2 At o 1 BA B 2 J0hr by BH
ik, Gal-3 By L2 A o7 B34 A% ) B0AR B (4 00k
Jg B EZEk, HBME-1 1 Ki-67 & {0 L) 2 Jifd g 13 31
bR Rk M BEPEF R, CCNDI1., p53. Topo I LA
Y ALAZ B B B R PR 2R . DR T R
2210 RSB EY, LAPHP RGN & F=10% H)
AR AT, PREAM 5 H<10% MEATET .
13 % % PCR# M BRAF" 44 % 3% fRAi%iR
PEIUIT 5 15077 & DNA #2 B0 7 65 W [ 18 A0 AR )
B (ETT) BMARA R, BRAF™ 956 PCR
o 370 G 0 R ] S A Y B 2 R TRy A B
ONHEL RS IR UL R IUREAS T DNA, &95k
PCR %414 B-Raf J5i i B Kl 22 218 / 73 A PR E H I
fiff ( B-Raf proto-oncogene, serine/threonine kinase;
BRAF ) H:H 15 548+ B, 70 o A8 AUFNEF A
Al RAZHI A BRAFY [HE, BFA:#08 BRAF"
B
1.4 %itza3® R SPSS 20.0 FA/F M .
THECRORHABEORT B R, AR ECBCR T o
5. Kige/KHE (a) 24 0.05,

2 & R

21 PTCE ¥R R BMBAR T EIFEHH
Fik AL F R AL R IR, PTC 4141
CK19. Gal-3, CCNDI. Topo I #l HBME-1 FH
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FIRREHTHARE BYEHA, 29 WAGH#E X
(P¥<<0.01, K1, £1); 26 PCREGIMZE R BIR,

éﬂg/\a

5 74» 4 "L & ._
1 PTC AXirEYMREHRUFLEER

PTC ZH41rh BRAF ™ BHPEZR IR T HUR IR Rk
N, ZERAZIFEX (P<0.01, %1) .

A:PTC 4015 CK19 FHPE 34 (200X ); B:PTC 401 fi CK 19 P FE35 (400X ); C: PTC 41 Mo 4% F0 40 Jifl it Gal-3 B F= 35
(200X ); D:PTC 4 A% FI40 L 5 Gal-3 BHEZ K (400X ). PTC: FUARBRZLIIRIE ; CK19: A0 fA 85 19 19; Gal-3 : - FLA e

F£H53.
F1 AEREYE PTC FARRKIE R ERTHLARHRIE
n (%)
L PTC N=100 FRRIR R PR ZEN=40
Fol i BT BT Bt 7 P

CK19 97 (97.0) 3(3.0) 18 (45.0) 22 (55.0) 52.67 <0.01
Gal-3 98 (98.0) 2 (2.0 8 (20.0) 32 (80.0) 94.53 <0.01
p33 7 (7.0) 93 (93.0) 2 (5.0 38 (95.0) 0.00 0.96
Topo Il 56 (56.0) 44 (44.0) 6 (15.0) 34 (85.0) 19.47 <0.01
Ki-67 93 (93.0) 7(7.0) 32 (80.0) 8 (20.0) 3.78 0.05
CCND1 95 (95.0) 5(5.0) 22 (55.0) 18 (45.0) 33.30 <0.01
HBME-1 66 (66.0) 34 (34.0) 10 (25.0) 30 (75.0) 19.35 <0.01
BRAF""" 75 (75.0) 25(25.0) 5 (12.5) 35(87.5) 45.57 <0.01

PTC: HURBEFL LRI ; CK19: AN A 25 H 195 Gal-3 : P FUBHEEEE K 3; Topo 11 - 4Fh5E 4 1T ; CCND1 : 4l JEI 82 H D1 ;
HBME-1: A\ B46P9 J2 40brEY 1; BRAFY" . B-Raf [ 5K 22 2R/ 70 28 6 26 11U V 600E 2875 75

2.2 BATEMEARBIEAHMGL W PTC e99E k2
AL, 8 FbRREA) B T PTC (21}, CK19.,
Gal-3 [ R BUE 5 (97.0%. 98.0%) , Gal-3 i
Wi B (92.9%) o {T3k 3 Fbralid, LA 3 FhispH
PEA BRI RTbR R, 4520 A HERR BE 35K 2 90%,

H i CK19, Gal-3, HBME-1 2H & WEH J¥ % 5, 15
87.1%; LUT 3 Fibrty iy 2 FhBHMEAE R BRI
bR #ERF, CK19. Gal-3. HBME-1 4 & 5 il PTC fiY
WERA B e (96.4% ) , Hk b BRAFY™ | CK19,
Gal-3 4 A (91.4%)

FR2 ARIREYBEMBENIS PTC B2 INE
%
bR REE FeE WS P T BAPETR NG
CK19 97.0 55.0 85.0 84.3 88.0
Gal-3 98.0 80.0 92.9 92.5 94.1
P53 7.0 95.0 32.1 77.8 29.0
Topo Il 56.0 85.0 64.3 90.3 43.6
Ki-67 93.0 20.0 72.1 74.4 53.3
CCNDI 95.0 45.0 80.7 81.2 78.3
HBME-1 66.0 75.0 68.6 86.8 46.9
BRAF""" 75.0 87.5 78.6 93.8 58.3

PTC: FURARFL SR s CK19: AU R 195 Gal-3 - - FUBHEESHE 2 35 Topo 11 - HiF 24 1T ; CCND1 : 4ilid JH 3 & H D1 ;
HBME-1: A\ B 86 B 41 IFR 58 1, BRAFY" . B-Raf [5Uf 3 N 22 52 %/ 95 2 45 1 I8 V 600E 2828 751

3 it it

A 80 R T T s i A T 0T A B A g T
FETBL R IR R 2248 T T HUR I %

PEAREW R SCHETE, (0 H AT TR A AR &
R Z, W= FHxT IR IRE B R e AR S,
22 P S I A5 ARG FRAR Bt B8 AR DG AT TS AR
AR ABTFEXT 8 Fop 1 5 ) 42 531 PTC AHAR
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J R P A I RO E AT A3 B, 45 AR R CK19.,
Gal-3, Topo I . CCND1, HBME-1 Fl BRAF'*" 1§
PTC Wit 2k i T HRR IR R M A8, b CK19,
Gal-3 12 Wi PTC ) 2 8 e & (4390 R 97.0%.
98.0% ) , Gal-3 PIHERAEE R (92.9%)

CK19 J2—F K FgMEN, &I TIE
bR A M A A R b R R R Y R, U R
b HRE] R o A WS IN A CK19 J2& 4 X PTC /Y Al
SEPREY, (AR S SCHERB R IE CK19 Hupl H T2 W
PTC I HA B RIS, FEF AR S, &
WFFE 45 B 5126, 78 140 BilkrArh, CK19 2 W
PTC 14 R AU ik 97.0%, (HESE B4 55.0%,
RGN, CK19 38R o T KA FIHERA B (85.0% )
0B P A (88.0% ) o i g A0 L
CK19 B FAPE T AE 7T 15 3 100%, A 244
PR CK19 BIEAE R PTC BoHERR SRR " .

Gal-3 J& T P FUB T B4R R KWL, e
ShA UM, PR AN ENRY, AEAn M T A
PEREAL DT A B Y . BRSEEW, Gal-3 1E
AR T HUIR AR A2 rh AR [R], 7E PTC HhaRik
FHURBRUE ORI, 76 B DR B R sl 1 1 FR
Jifr e SREIEARAIG, T AR by A0 6 1) FEOBR R e R
Ve 2R B ARBFSY R Gal-3 21 PTC
M R (98.0% ) « BHPETIAE (92.5%) . ]
PRI (94.1% ) FIEMMEE (92.9% ) )& 8 Fh
PR Ecs i, JF HAR R IR 80.0%, T
Gal-3 5 Mgtk L4556 R % DIAH G, Gal-3 PHPEE ]
V£ PTC FJa (A AR, s P itk L 457
F g

HBME-1 0.8 F T H bR B0 e 112
{37 3545 1 % B PTC 414U HBME-1 f I EZR k%
AR 79.2%, W THURAR RYERAS (9.8%)
H e 5 B ik 90%, ] Bl i FHAE iz Wi PTC (1)
PRy SHORE, ARFFEEsR R HBME-1 {4
iKTE 66.0% [ PTC 4141, H 2 W PTC B9 2 it
JEE TR A 5 (66.0%. 68.6% ) , HAKJE A
At —L ot EARHE &, CK19. Gal-3,
HBME-1 BX& W H fig KR 5 PTC 12 W i) 1 i

(96.4% ) , $£/8 CK19, Gal-3, HBME-1 Bt & L
A BY T 4B S A HL R PTC 5 HUR R B 728 i
Fruem)

BRAF J& T {0 & ik / 22 & TR ¥ I Raf K %,

BRAF 1] VO0OE {3 5 5848 J2 22 JIeg i A= i AH DG B
., 5T R PTC AR BRAF 58728 R H: 2
it 80%, Wi RAELS Y rh 5 0L BRAF 5272, HLARPHTE
ZALS L AHSE K B BRAFY V5 Ryl 7 H5 7%
PTC #EA7HIMTET, WoR TR MR (75.0%) |
FE SR (87.5%) M UEWH B (78.6% ) , MARH R
R RN AE R AR T CK19 Al Gal-3, HA3 /R TR
U B BH P 75000 (8 (93.8% ) o It 4k, BRAF",
CK19. Gal-3 B4 0 FH AT K K42 512 B PTC 1y fE
W% (91.4% ) o BEAWFIE & B NO 3 PTC B4 1)
A A 36.1% B PE ik a5 7 R %, 51X 0 38
# B BRAF 1) V60OE {7 5 2 78 B I A 56 202,
WA A BRAFYF BH A4 $ 7 i ELAT 55 i A 1R 2%
Ho BEAARMFEE RTINS, BRAF ™ &R
W FE DR MR 5 0 A i, o AR A Sy A
FEPRXT R PTC A i A, i8] DAMK A HAAR &
Xof ] B PR o R g S o AT L PA, LA
ISWIHERREE, SIVERIE RS BT AR R AR .

Topo 113 FERTEANBIIEFE Y S . G, Al M H,
RS 5 AINIET M EZEE A, E40 DNA &
BRI kA BEEER- . W5 & Topo 1 #F
BRI B A PO R 38 2 B R A,
H 5 p53. Ki-67 & HA Ur[R1/E H, ] o #0E
MAPK 3 #1875 4 A 2253 %4 . Topo 11 FHMH: 4R~
175 B 1 24 348 8 R ¢ v ) g 43 301, A A s Tl
JEAER S 8K B RTOE T Topo I 78 HAR i s h
(122 35 AR FH B AH G R . ABFSE 45 3R R
ik Topo 1T 7 PTC Hr FHE 18 %5 T HUIR AR R
g, REE (56.0%) FAETE (64.3%) ¥4
m, (HEA B R (85.0% ) F1BH M Tl (&
(90.3%) , AIYERIZH PTC IS Hhr&Z—.

CCNDI 7 2 Jfa & I i 7 vh HLoAT 2R, fig
VAT 2 S DR - A AZ AR R e i Dj e, DI 52 )
iRy o fe, S5 Mg EA . KR, WHR Bos
CCND1 7EFUME . A/t . Sk Ttk 40 i
SRR 2R P 0 s S R IR R A e
A HIE 5% & B CCNDI1 7E PTC 4 23 v 1 BH % 36 34
i TR R AR A 8 (4300 R 95.0%
f155.0% ) , CCNDI1 i2 Wi PTC %) R g B,
JEE 0 BH P 00 A (43 R 95.0% . 80.7%.
81.2% ) , {HFF 5 AL (45.0%) , fE1Z2Wi PTC
it 275 A I 75
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gk BT, AWFIE 45 A R CK19, Gal-3,
Topo Il . CCND1, HBME-1, BRAFY" ¥ u] ff &
PTC W5 FAriidl, & &Ytz PTC B,
CK19. Gal-3 MR B fei . Gal-3 AVERA B ey 5
3 Pl I A R I DU AR AT 2 Bl BHASEAE S BH
PEFIWAR iR, CK19. Gal-3, HBME-1 214 A9 i
R i o B XTI BE R TR ALY, #2315 H
IR AAE . B FITMCHAE N, ABF
& 15 DR B SRS, L S5 Sy HE R i o0 B Bk v
FARIGTRES%
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