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Abstract

Thyroid cancer is the most common malignancy of the endocrine system and its incidence is in-
creasing year by year, but accurate preoperative diagnosis of thyroid cancer remains a challenge.
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Papillary thyroid carcinoma (PTC) is the most common thyroid cancer. Lymph node metastasis is
an important parameter in the selection of surgical method. Currently, there is no ideal biomarker
for the rapid diagnosis of PTC lymph node metastasis. Proteomics provides hope for solving the
current dilemma of PTC. The results of proteomic studies of PTC are increasingly used to deter-
mine the prognosis of PTC, improve the accuracy of diagnosis, or be used as markers of early di-
agnosis. In this paper, advances in proteomics of PTC with lymph node metastasis are reviewed in
detail.
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1. 5|8

FUIR 8 (Thyroid carcinoma, TC)A& A S8 LI 9 20 WA IR, H 1990 AR HHALLR, RIHE S
Rl BTt SRR W AN 2.1% [1]e B 07 A IR ) V2 St AN 2000k P B At AR A (0 )2 N A i
FOX PRI ) FZE R [2] [3]. i WA TC A2 7KK H R I8 (Papilary thyroid cancinoma, PTC), 4 4x#6
BEHIE 80% [4]. RERZHE PTC MIFEVESRILIL(S], (E5A — B> B2 B E B A 222 ng
PERRHIE, B LRI A5 52 R [6]. PTC (1) F LR AL Ik 25 7 Hatk a5 H n i &2
RS v HAEAEZRAIG, SRR FUIRBE 2 2015 4 (RN HRIRZE 15 1 23 A B0 FOIR e J8 5 B PR g ) i
BRI A R R kBT AR I EEE SR 7], LR b, IRMEEFARATHER € PTC B ST EA I
WL . P IS 2 PTC i WM A5 # R85 Ar[8], SR B AR CT X itk 455 4% 112 Wr 32 44
fIR[9], T AR FE v e X Itk L 45 5% 7% . Tto [ 101558 N4 i A5 12 W VI Xk 2 455 72 [ UK 10.5%,
RS E SR A X B, BRURRPE AN 27.2%. BEFEH (111K oNO PTC & MG HILRER
60%~65%, BIARATFAR SR B AR R BRI A5 H R LU B 2 K N TR — X, Oh 7 B ik
BRAERIT TR, ALEAET R PTC MBS R bR EY .

HE PN S R B (R i AL R ), B 2RI Re M =4E454 . 85 1 B2 5 i B A2 4 Tl
ST B B R IE AN/ B R B 22 S B I AT U . BRI, B AR AT IR S R e R A SC ) — HE A,
WG iE o T ESAE R, B B S BOR I PR R, SRt 1A B (R B 1 BT 4 2 0T 9 IR R SCHF
A U A AE I % PTC 2 Wtk L A5 56 78 vh i N B A — 25k
2. EHREFERER
2.1. W EZEFERHB KA (Two-Dimensional Difference Gel Electrophoresis, 2D-DIGE)

2D-DIGE £ F {5 iR H 2 AT 17 CyDye DIGE Fluor fi/ ekl B AR 1 2 (15 _E (i Z iR L 4,
Refiy FR R UL RARIC 2~3 DMEESY, FFERI—3 2D B Lt i B AT Bk . L ThREmT B OB B2 3t
U0 SIS TP R DGR P S A S PR, (RIS i i B . HERA AN AT S LK D EULAC . 2D-DIGE AL H
TE T 78 AR A AN R A 2 ) 22 S RA I B R 4 1T & . 2D-DIGE /b 1 SE38 n AR P 4 & 1
SERAGIE, RONPIANFE S (BUFE fith) AT DLZE 84S 2D Bk b ibAT ERge[12]. Rk, w DA Hopth 7 v ml fig
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R RIE AP EARE 2. SR1TT, 2D-DIGE FIB A ANREE S BARERE . BiKE. BRI
B o Bt B RS A

2.2. EB¥GREEEEMHigh Performance Liquid Chromatography, HPLC)

o RO G BB R AE R A R A Bt — P R Rtk i, DLRUA N BIA, SR IR R 4, R
FEA Ry B A AR R 4 BT AL ] A 10 o A A B IR s A A 6] 5 AR 2 TR BRIEA%R 5, AT AT RAAE
AR P BRF 1 P S v 3 2 43 B 13 ] AR TRAN T 4R BEIR VKA R 20 B B K e T ke, ELRT RSy
R AR IR TR A

2.3. FRiER AR (Mass Spectrometry, MS)

J5 V2 T A 20 B U Rl A PR AR B o s S (3 ) AE B TR P R s AR L
T BRI B TR A BB 2 e i B S R U B TR R R R B R TR . iR
BT ACHR AR 5 A7 B (m/z) £ 2% 18] B 8] of 8 34T 20 2 0 20 0 1 2 1 e s b R 8 A T A DM (140
BRI B% 7 AR R LS 5 B S A B DA A R [15]. R 2 TR TN vk, B VE R N — R
S R RE T, O 2N .

2.4. EHEERAR

SE B HE H AL R — N R A B 2R R S RGP IR P B A AT HER K E B A E . B
i 58 B2 U2 2 BOR  bmic S AR bR G HEmE [16],  FLrhbRic HEmE 73 A AR IE (AT Stable isotope
labeling with amino acids in cell culture, SILAC)FMASM7RIC (41 isobaric tags for relative and absolute quanti-
tation, iTRAQ; Tandem Mass Tag, TMT), 3JEFriC KM NIEFRIC € & (Label free) sk H i H AR .

25. EBAREREAR

A BORFIPLEL X B AR AT R PR A 2 AR ], AR5 LRI SR A R 2 5 P 0 (32 4 B4
PUE Uik, B, AN 555 e fE Bk b o IRGEIXEL BN T I0HIE, SR TR A VRS & R R A (7
FETB I AR WA IITE . M. M. BB RREE), BETEERAL, Bl JFieT
AT feE, T UASRAS B A E S B (AR M R A B M) [17] ZEARBA = REUE, &
A R o 8 R

3. EHREFESHERMY PTC AP R

AT T HUA PTC & T A7 AE MR EL 65 36 78 1) 2 1 5 21 2 R W 2 - A HUIR IR A B 2 bR A L JihoRe 4
bR AR MR A o

3.1. ERARAFERRRAS FRIRERPHRAR

B G 3 N I E R (FNAB) 2 1 18 AU 75 18], A 7 RIAR A BRI . A R, 12
NN, AEA I TR RS R R 4 . 32 M h B A REm K. R ACREEIRZE R, # M LIRS T .
S 27 B S22 A b T AR BT LE ARG . PRI SE[8 1R FH YRR €% B B0 0T 1% AR 5 1 vk 43 A i ik
/N PTC A TGk S B AN R TS AR i 1) B 1 R AL 244, R 58 1 3391 MR AR S
BESWRY, ZREIEOSEZMEYEIGE, BEEEE. AL, RILIFN HEEER 15 EA
ML B AR R 1% PTC BE A BE AR . F shRNA B ISG15 Jo #i) S5 Fh#% 4 g i 2
Ko RN SRS PTC 1245 T S R A A KR . 1SG15 Al RER A E 421 PTC B 1
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FHIZWibr &), Anthony K-C So Z58[19] AFI A & F AL A BOR LU R VEANAR e A2 PTC, KBLAED
AR RS M T ARERAE, [ S R AL SRIE S SR 5 S A 4L —BU(P = 0.001), RILREVREELE
BB PTC BT IRIE IR Y -

3.2. ERREFEMEAPFEDHHR

MR E O F R, W LAEELE ST, REFEMEARARRE, HEHEAGMERE. A E. K
FEARZE R MR A . Martin Nipp 552071 A K F 525 02 4 BhisoC i/ oL 25 A% iy LSl 78 1 i e vk 5 Ak %
Bt PTC MEE AR, KILT 36 Fiiifftb B ER, XU AR L1 IX B i, S
HIREULE E, S100-A10, S100-A6. M4k, @A bIRIE, KX =FE AR T XRIES PTC F1i
R SR OP < 0.005), [FIB AT 1 B4, FFRIL T 3 FiEAR S TGF-B it I
Fe-lR R R AR B VIR R RS [21 R A AR AR M R R AR A 5 7 e S e A ek e
SERERS IR/ PTC IR 2 TR 1, 45 SR Ik L 85 F R 1B PTC (1B R 41 224 E 5 AN
MBI PTC M ARASRHEAR .. AVEEEIT RN EREA T EEE T 580
D REREAS A S HIZE A,  FF HooT R B AL BE R AL AT PIBK/AKT 15 5l B SR (e i g idt g . XX
e S H W LR i B, 5 MR R A BRI R 14 E B B RIS NI, W1 SLC25A15, DIRAS2,
PLA2R1 1 MTARC1. E/DAEE22] N\ K BT IS RS E B 8 A A 07, XA FIRE R
SEEFE ) PTC Mg 223 22 R Rk i B FUTUEAT 5508 o [RIINEAE 5 — N ST 0 e i 5 R 4 P s 4 vp
2R RISE A LFIERE S, BA AR R S 52 0 g 22 i B A TS gl 2 X 4y, T IR
HA PR A R EAEL. M 2 7RIk B B 3 B8 e SR B e AR G I 2,
FEANMI AN LT . AR AR AR G o JashE e DR 2H BT s SRR SE T N A 2 R IR SR H(LAMC2. LAMB3,
ATP5A1. MYOIG. S100A4 Fil FAS)H#ik#iz. Ak, LAMC2 F1 MYOIG mRNA 7E/HRi2H 4 ()&
KT E S AR AR & RIS, BHEIR R NBOR . S5 . AJCC 7315 . BRAFV600E 438
FTEA R . AR SE 23] N R & AR ARG R 5B PTC MZERED, 5
GEO Ml TCGA #ls Hx8 Xk 2 R LIAH E, 151 10 MR e 5N 1R EH G,

3.3. EERAFEMBIRAPHRFHR

VIR A BARARAES AR AE . ARRA . GG 12 B SR A, A 2 AR MR A
RIN PTC IR 45 R IR e VAR M o« B PHEE (1A AR A T2 2 BoR B 1ok B Ak 25
FEI PTC &35 BT IR EL A 56 RE 1) £ 1) Iy Sl A0 A R 19 B 1 R A0 o MR TV A Ik R 45 36 72 1) PTC
BE I MTE NG R, RIUVEME LSRN B H NG INBMETE 697 M ERREEA. HhREEAam
ERIA SR I R A RO &R, 140 SRC. TLNI. ITGB2 fil CAPNS1. #T 7 Western blot LA
I BLANRE i P X S R (AR IE, S 45 R — 8. RAMEYIER R TRY, SEA MBS PTC
AL, RS R B AN A R G RS S R RO

X G T B A 2 RS R AR R 2EL AR AR B R A ) B S AE 2 A i eT UOR TR S
PTC 2B A MBS H R AR AR, rTH T RIELEM ST PTC 43 1 R bricd), vk
L PTC R AR IA WS (2 Wi AL - A0 S 2041 25 0 40 B 312 Wi AS BR B P93 491 R i 2 W R 09 1 - 2

4. GG

ARHTZW PTC Ak LA HAL IR R TEA IR o BARH LR 2RI M oA Dy A et B PR AN W Al
7 FFOR MRt 15 B . TR IS, B0 30% /4 M BIA RR A # 2T, SB0E 2 BEEZA
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WERFAR WK L, A 02535 U] 5 10 e 52 Wibn 54 . BRI A bR B B B
MIBURAE ARk, HAERO M, 24, 22050, B AT JCEAR (PR 2 i PTC M55 K E bR ) -

HARMAZE AR PTC HAETHIW R 7R, HEFEN PTC K& A RHAABAERRNE. PTC EH
JRALZEE A R T005E PTC ITUE, {RmCHIAERYE, sCE AR Wibs &, SR, HEl
PTC I8 AR AL AW FEAAAE VR 2 AL, VF 2 D iy PR B RVR % R 3R R BB 8, S B (1 m] SR MEROE

N2 BRI FE AR 25 R HUIRBRALZA 2 R) AR 22 S 4n B o 45 A SR ISR s b4, HATSS T PTC IR F
AW SR SIS PERE TE, N5 R REAT KU A ATRE PEREHLIE 7C,  DAVP AL R X S bR S A2 WAk 7 [
TN N AT . eAh, AR RS2, Wk, ERMEZE, Fik, &R
AT T GAR TRUNIREATEE, 2 - TIabat 7. HAT, S BRA AL Im RN AR E —
SE MIRIAE . FATTARGS, BEE DT SUEORA AW R, 8 52 SAoR 9 SR T FE RIS P P A K DR -

SE K
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