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(HE] B# BFRMARE L0 JEH (TMSB10) fEif FARMRZL R (PTC) SERAALE . Fik MHILHE
KIERZ H AT (GEPIA ) BE 4B PTC Hh i i 263k BE I KCHAE R A T N b i 3Rab 1 0 o Al FH S 28k
7E 1 PCR (qRT-PCR) £ ill TMSB10 78 A2 HUARBRUE I b A2 41 Ml R Nthy-ori 3-1 408 5 A PTC 4 jl R 408 ( BCPAP,
TPC-1, KTC-1, BHT101 ) Hv (%) 3% [H 3235 22 5, R 11 Ao %8 B 70 32 4 I 4% 4 TMSB10 2K 111 1 2835 25 5. FH 293T 41 il
¥ # 45 & & (sh) J¥ %1 sh-TMSB10-NC. sh-TMSB10-1. sh-TMSB10-2 ¥ 75 #% &, Jf %% 4t & TPC-1 1 BCPAP 4i ity
FEAR TMSB10 %& K 3k KF, Il it qRT-PCR #EATHGAE, W A 40 M0 3T E0R8 7 & -8 (CCK-8) ¥: & 41 g 34 7 fig 77,
Transwell Y E A 22888 J) . 455R  GEPIA B4 240 78 TMSB10 7E PTC Wiy Rk, HAEARRM T, N 20
RIEZEFHEGIHEE L (¥ P <0.05). 5 Nthy-ori 3-1 40E4H L, TMSB10 7E PTC 4 R PR &k, 2R EA%IT
2EE Y (B P <0.05), 5 sh-TMSB10-nc ZHAHIL, sh-TMSB10-1. sh-TMSB10-2 4 4iisf 58 . 2226 W BT (P <
0.05). #it TMSBILO 7£ PTC HimaRibs, & T PTC MHGH 5R280e 01, {2k PTC k.
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Mechanism of thymosin 10 gene in the progression of papillary thyroid carcinoma
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[ Abstract] Objective To investigate the mechanism of thymosin B 10 gene ( TMSB10 ) promoting the progression of
papillary thyroid carcinoma ( PTC ) . Methods The Gene Expression Profiling Interactive Analysis ( GEPIA ) database was used to
analyze highly expressed genes in PTC and their expression levels across different T and N stages. Real-time quantitative PCR ( qRT-
PCR ) was employed to detect the differential expression of TMSB10 in the human thyroid follicular epithelial cell line Nthy-ori 3-1
and PTC cell lines ( BCPAP, TPC-1, KTC-1, BHT101 ) . Western blot was used to measure the expression differences of TMSB10
protein in each group. Short hairpin ( sh ) RNA sequences ( sh-TMSB10-NC, sh-TMSB10-1, sh-TMSB10-2 vectors ) were constructed
in 293T cells and transfected into TPC-1 and BCPAP cells to knock down TMSB10 expression, which was validated by qRT-PCR. Cell
proliferation was assessed using the Cell Counting Kit-8 ( CCK-8 ) assay, and cell invasion ability was measured using the Transwell
assay. Results GEPIA database analysis revealed that TMSB10 was highly expressed in PTC, with statistically significant differences
across different T and N stages (all P < 0.05) . Compared to Nthy-ori 3-1 cells, TMSB10 was highly expressed in PTC cell lines, with
statistically significant differences (all P < 0.05) . The proliferation and invasion abilities of the sh-TMSB10-1 and sh-TMSB10-2
groups were significantly reduced compared to the sh-TMSB10-nc group ( P < 0.05) . Conclusions TMSB10 is highly expressed in
PTC, which enhances the proliferation and invasion abilities of PTC cells, promoting its progression.
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Wik AR &, ORI R Rl B, o
A NS T2 P e E RS, B
SR P 2295 2R TE 3T b DX P i o 37 J 265 4
B, FELAREARE 20% M B RRER I, HUR AR FL
SR 98 (papillary thyroid carcinoma, PTC) &I R
AR WL BRI AY 2 o A HLR R 1 859%~
90% ", HRE SR 2 5 7E L B IX Sk 1 2

UL PTC IRITUUFAR 32, JUHIEX T 1
Bl XTI B A R R B, S IR Y AR
IHYT ORI R RAF R AT Y IRAT f# PTC
kA RIBALE], B SHRIFLEE PTC Y7
PR RIS E MR T L AL, X T4 5 & & kKU
(1) 8 G 5 PTC AR YT PSR HA E 2 0 i IR 3
X, J iR % B10 (thymosin B10, TR10) 1 TR10
K (TMSB10) 4wty 7 F AGL ik 2q37, 07
TN T, TR10 1 43 R FELFRA L, H 75%
(4 ) 0 5 i i 25 TR0, FERGLRE . R L b R S
WA AE7E, HEENAHEIIRES SRS

B, 455 1 B B LS A E A A DA T 4 i JUL
EARS, BWAMEs " F, ERsS

TANIGFE PR T, A A R A R TR
7~, TMSBI1 % miR-184 fiid4:, MMM PTC (¥
YA HBGFE AN B - B4k (epithelial-mesenchymal
transition, EMT ) '*', Zhang 25" & 81, Mg 414!
o TMSB10 R 32355 PTC ik 455685 52 IE ARG
A, TMSBI0 7ERR R . AR/t . LR
L B MR . A E . MR
e AR R e e e S (Y S R £/ 3 A
IR A5 ER W], TR0 it ZFpik it 2 5 M i i
J&. HHT TMSBI0 7E HUAR B8 h A ARG RIF T N 2
b, HAE PTC th R FEMENRHR R . A0F5E
W B R AE 3% R 2H B % (The Cancer Genome Atlas,
TCGA) B, ZrHre FURMRE h BEE T 7030 & N
SHAFEE T TMSB10 fYRIA721L, JFa BRI
REGIRZ TMSB10 XF PTC 41 i 14 58 AR 22 1 520,
by PR 8 (8 I AR 7 S A 110 R

1 #R5EZE

1.1 BdREET

fif LR k15 58 B A3 HT 715 (gene expression
profiling interactive analysis, GEPIA ) IR E X
TCGA H Z Ff g #E47 70 M7, WLEE PTC s %
IR B R R HAEASTR G T N 43 09 b 9 3k 1 2

THCA Bi4E i A ny - E WAL PTC, fiff
FH KM Plotter T H X2 &L 17317,
1.2 M #

VIR R TE B 400 Nthy-ori 3-1 5 A PTC 41
% (BCPAP. TPC-1. KTC-1. BHT101) ¥+ 1L
REEME BT A D Se g R . RPMI1640 Ji7R3E |
10% 64 17E . 40T B0 & -8 (cell counting
kit-8, CCK-8) 0 [ |7 MM AR A R A
Fl; Transwell /N % 1 H 3¢ [E Corning 2 H]; BD
Biocoat Matrigel 54 [ & [E BD A w]; WMk
PR T2 2 1 Jo 0 300 30 0 1 O R B SR AR R
AR Pl TMSB10 HLRIE F 3% E Abcam 24
A, RPUHIMEE -3- BRI A ( glyceraldehyde-3-
phosphate dehydrogenase, GAPDH ). IlI=£41% IgG
PUikIE [ 3€ E Proteintech A Fl .
13 7 &
1.3.1 AR S

Nthy-ori 3-1, A PTC 4 g & . A& 'E 41 fifd
293T F & 10% Jif 4 IfiL ¥ ) RPMI1640, DMEM %
FRIET 37 °C. 5% CO, FiFRAfH T . JH 293T 4
MR #%5 & J& (shot hairpin, sh) F#51 sh-TMSB10-
NC. sh-TMSB10-1. sh-TMSB10-2 J§ & # f4, If-#%
YL TPC-1 F1 BCPAP 4l
1.3.2 TMSB10 mRNA FHX &35 & (1) ks

5 H SERF 2% 6 %E 7 PCR ( quantitative real-time
polymerase chain reaction, qRT-PCR ) #: 43 %) A
Nthy-ori3-1 I PTC 21l 5 48 s b 43 25 5 RNA, [l
J R FH 0 5 SR RS RNA BEAR G S5 BEAR DNA, fiff
FH SYBR Green 963 b EA 74650, I ) GAPDH
VEI NS EERPEATIREIL . BI9F8) I3 1. PCR
PRI E: PIRTAEME 95 °C 5 min, K5
1740 NMEA Y BE R, BATEALEE 95 C A
PE15 s, 55 CiBK 30 s Fl 72 CLEM 2 min, )i
£ 72 CHEAT 10 min PYZAEf, SR 2722 kAT
mRNA FHX & 04T
1.3.3  TMSB10 & AR X Rk i AR I

K RIPA Z41#% 2% vl 3 ) AL Nthy-ori 3-1 F11

x=1 55

Table 1 Primer sequences

it S51YF5 (5°-3")
TMSB10 E[8] CTTATCGAAGCTGGCGATTT
S TCTAGGACCACGAGGCTGA
GAPDH 1] GCACCGTCAAGGCTGAGAAC

K11 AGGTGACCGCAGAAGTGGT
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N PTC 4 22 40, 17— s mk B ok 0 47 8 11
ERIMHT. RS, T TR RN - R
il B G R VKOO B R AT A0 B . HRVKES RS, R
HBE M B A 2 R W L (polyvinylidene
fluoride, PVDF) FE . AREMRAER LSS G, (1
FH 5% WREZE Wit BEHEA T B A AL BR, ¥ PVDF 15
—BUTE 4 CEMTFIE 12 h, Hrh—Hiads Rk
TMSB10 g4 (1 : 1000 % B¢ ) F1 GAPDH ¥t f&
(1 : 10 000 7 ®% ) 5 BlJS S5HUR S AP EEbR L
(IEHT 30 (1 10 000 Bt ) 7E 37 CH&MT
1 he R F KOG BA%, B Image] XF 2
F G B3I i 255 A T IR BEAE 0BT o
1.3.4  HIAEIETERE A1 I

Iy BI85 3% TPC-1, BCPAP 14 sh-TMSB10-NC
ZH . sh-TMSB10-1 4. sh-TMSB10-2 £H 40 fitd. 40 i
H 3 BUL P B i (1x 10° 4 ) I F48
T 96 fLAr, 43NS, A CCK-8 ik 2
h 5, (BRI E 450 nm KT BIOGIE A,
DAPFA 240 i 358 A A8 o 0 N [R] ) A (56 0~5
K BIOLEEE, Zhldnry K.
1.3.5 A= Z20E 1 I

FESCETFURET 12 h TG i B g2 . i
A B B HESCHS #5 A AN B R R S x 107 4L,
FE AP T 15040 9% Matrigel 5 5 BE A9 Transwell | %
(HF BRI TR EE ). LRk R, L=
AT MR, FEMIAEA 20% 41
B E R, MR FRE MRS, O 4%
Z R E 30 min, BEJS ] 0.19% &5 5 S0 i
20 min. FeJi, TEEE G WA (200 fi5 00
) TUEIFRERE . 1] Image) XI Transwell
S ) AR M S EA T TS
14 Sk

i GraphPad Prism 10 3% A¥#s, 76 EA
SRR REOR DAY + sFoR, 2 4 HUECR M S FE
ek, ZHMBRHBREZRE T 20, ZEL
oK H Dunnett-t #5565, XU P < 0.05 M ESH S
TR

2 & B

2.1 TMSBI10 7E PTC &Rk, FEARTH)E.
e PR B A &

X TCGA H 2 B B 98 £ 85 19 40 B R,
TMSB10 78 A5 UL A IR 6065 FFOIR B e mh 2 b

TR ERIBRE (E 1AL B), FF5IEARMEERE
fEARE (K 1C, D), THCA Bl bl an i s
i ISR R PTC, i F KM Plotter T H.X} TCGA
1 THCA B85 45 3 Br, 45 3L /R /& % 3k TMSBI10
) PTC BHTLE R AAFRIH TR (P =0.018), UL
K 1E,
2.2 TMSBI10 7 PTC i R ik HiF

5§ Nthy-ori3-1 #1 b, TMSB10 i mRNA Fl &
HKS-7E PTC A &b LiH, ZRWASIT¥E
X (#P<0.05), WK 2,
2.3 TMSB10 {&# PTC 4IjE RIEFE 5RFE

12 955 B 5% YL S G m I TPC-1, BCPAP X 2 Ff
PTC 20 8 & 1 A9 TMSB10 K, JF38 i qRT-PCR
PEATERE, ULIE 3A. FEAN e IGsE EEe h, fE
shRNA #J ] TMSB10 JE K ik )5, 5 sh-TMSB10-
NC 24 AH He, sh-TMSB10 £H i 48 Jifd 1% % 39 =% 0 G
R (¥ P<0.05), WE2, EAMMEZERARH,
sh-TMSB10 ZH i) 2 ffd 2 375 Bt 1) B i o /> (¥ P <
0.05), WLIE 3B, C.

3 i g

PTC & HUR B b e DL Ay, e HOIR
sEE e %) 80% LA >+ o HAT PTC iGY7 LA
YIBR R &, FARVIBRE G O IUE 7 RE 4 =
BFE AR, SR, X PR SR &M PTC &
B, RGBT FROWRCRATIR, H RS T I e
R AR 25 S R @, AR, REAT 4y
A 2 R0 RR B B 2 1) R e, RO RIR T AL IR
Y7 WS M PTC YR Y7 R 7 a2, SR, #
]G Y7 7E I R N AT G o 22 Pk, G e 20
3 3 35 R 2 A i {5 5 IS A0 A i 2 L 3R
FHEEAT BR DA G I7 AR i A i, Rk, o
ABEGE PTC KA RIBIWATFHLE, SFHBG
SR, XFRCE R E TR A EEE L,

TR10 E—F/NrFAlshE 4 G HE N, £
Pl NI E 338 R, 3 A R 4 4 A
. HpayGE . ERAREESRES S MR Nk
R RE, TMSBI0 7EZ2 P A2 ie b L, Hisid
ANFEWLE S S sbm . S8R, JF
UM B A A7 7, AR BESE R, TMSBI0 7£
PTC 2t P Y 2k 3R, L o 36 DR ARG 8 AR 1
il TMSB10 $63ikJ5, PTC a5 fiz 226 11
WAZEE . X458, TMSB10 Al RETE PTC



134 F S 2025 422 A% 56 %58 2
A B
18 VQOQ}?V:Z?? E/@O&g voo\?OQ&o&ov-&@g ioé-éé]@é\?& \,"00&\9@\9@?3\ Q‘;quczzfq‘-‘yo a‘gorq‘& 2?9@6@@?5‘26%[?&;;@ 17 ek sk
16
=S : : 15
é 1 HHBAARARAARARI NTRARAA < ¥
g | i N 4 1R 71 BRI H: IRIW £ 131
= 124 .»'A?'/af P 48 li[~‘ T : ] f 17}
= i./.' //I ' %]1'(1 ‘/1 .% ;f;’. i ]lf//)f][r’ | lil ’ ‘/ .}1; ,1 ! f i & 12 Group
= [ 1% [ o -l i ‘ ! = ! i ]
s il Il 2 ""!!f_-f f’/ 1111 % 11 Lumor
5 9_!(2‘“ F N A B I[ S T | Nonmal
o | &€ B - . 4 B H |
g ‘B A - i I 91
g 6 [ ! 8
i
& 3 61
5 T
o THCA ( T=504, N=337)
PP ORNEON B 3D DS \,\ \«\,;» »\«, «.-b \ RS A
C D
Hk Group Hokokok Group
. YV oNO
184 ok K oT1 ON1
! * oT3 144 oN2
* T4 oN3
16- f*—l /
sk okk
124
£ 144 g
7] 7
5 124 = o
10- !
8-
3
THCA (T1=142, T2=166, T3=171, T4=23) THCA (N0=229, N1=225)
E T A ]
1.0 4 - HR =2.74 (1.15-6.51)
AR BB -
iograﬁlzﬁ UOIS
A e ———
0.8
£06 -
<
3
£ 04
0.2 7 Expression
—  low
0.0 ° high
T T T T
0 50 100 150
Time/months
H: Al TMSBI0 7E A FIZEHmE FP 9 FR3K K SF; B i TMSBI0 78 HUR B BE 4 i ek K C IR TR T 4340

THCA HURBRE B A TMSBIO ik 25 D ARETRIE N 43 THCA HURBRE B8 ) TMSBI0 ik 2 5,

DR NEESSIN

TMSB10 Y PTC 5 T2 K AAFHIE T FE. TCCGA-THCA FHRENAAF AT s, TMSBIO = #RE5 PTC B WA RS

AR ZHIA] AL,
1
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Figure 1 High expression of TMSB10 across various cancers and its association with poor prognosis and clinicopathological

features in PTC patients
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Figure 2 TMSBI10 is upregulated in PTC
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27T 1.0 g
=5 £ 3001
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Z5 S 2007
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PR 200 wm ) A AHARZEAER A5 4L, /R TMSB10 i FIRFE(R T TPC-1. BCPAP HMI/ERE I P RZERET); n=3, 4
[E] L8, #*#P < 0.000 1.,

3 TMSB10 ZEEIMR# FIRER 2L SL IR R RE &

Figure 3 TMSB10 promotes proliferation of PTC cell lines in vitro
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Table 2 TMSB10 promotes proliferation of PTC cell lines in vitro
K TPC-1 #ijfibs 5% BCPAP 45 %

IfTH sh-TMSB10-NC  sh-TMSB10-1 sh-TMSB10-2 P, {&* P, {H"

sh-TMSB10-NC  sh-TMSB10-1 sh-TMSB10-2 P, {&i* P, {H"

H3K 0.297+0.021
4R 0.808+0.027
5K 1.669+0.041

0.077+0.008  0.088 +0.007

0.002 <0.001
0.170£0.014  0.169+0.007 <0.001 <0.001
0.554+0.020 0.464+0.033 <0.001 <0.001

0.129+0.002  0.089+0.001 0.085+0.003 <0.001 <0.001
0.175+£0.004  0.107+0.005 0.097+0.004 <0.001 <0.001
0.347+0.013  0.150+0.006 0.122+0.012 <0.001 <0.001

¥ *sh-TMSBO-1 5 sh-TMSBO-NC ZHAH1t; "sh-TMSBO-2 15 sh-TMSBO-NC ZHAHLt .

MR RIEH REEAEN. AV R,
TMSB10 i FIkE NS E b 2 W4, Hh
5 PTC', TMSB10 #£ PTC 414U ({3 7K -5
HHARIESS IE W HER, XA TR TMSB10 i85
N M ELIEARDE, SRT, TMSB10 76 PTC i
YA FH A DR 2 SCTEAR KRR EATROR AR

FRRE MR A . R WY N 2 TP A 0 Y S
VIO SO, X A S R T R AR A e 4
B oAb, AR T A AR O N S TR E
K ELAJE (rat sarcoma, RAS) /R 33 in # £F 4 (A
Jii (rapidly accelerated fibrosarcoma, RAF ) / 22 %4
G AL B FH B ( mitogen-activated protein kinase,
MAPK ) Fif g BEWLEE 3 37 ( phosphatidylinositol
3 kinase, PI3K) / & M % fi§ B ( protein kinase B,
AKT) /W 3| 3 ¥ % i 55 R B2 48 1 (mammalian
target of rapamycin, mTOR ) {5 5 i [ 19 5 % ¥4
T2 W oy T, 3 S5 1 S i AU
i Jed 20 L AR G BRI, 10 S AR SR SRS At
GV IIAROC ™, — Lk H BRI 25, &
5B [0 24549 ] 3 1ok SEL DRI A 200 i P A DG B A o
B, wnF AR FZIK (epidermal growth factor
receptor, EGFR), RAS/RAF/MAPK ., PI3K/AKT/
mTOR 5§, 0 fifr 923 240 B () 385 8 RAATG > HLR
FDR MR g8 B B 16 35 9 245 ) T S A T S IR 3 k470 1
7| ( tyrosine kinase inhibitor, TKI ), $it VEGF 254
AR RS -2 2 ORI R, O R, AR,
H T R S P R S B AR RO, #E )
BRI R TIm I 25 PE R, P, EAWFSE TMSB10
TE PTC FREEHIBLE], AU B THE78 PTC K4
R 43, 38 ] Sy TF AR RO 1] IR T SR
PSR . ARV, TMSBI0 7 PTC i
Fik, T PTC I S 1RZEAMEST, feit PTC
I . TMSBI10 A 224 T T 4 i Jed AE b
AEYIRITE ARG T RS AV R A

P 20 L ) G S BEAE PTC I R . KRRk

EEEMEMN®, B PTC B kR et 15 2
DL Sy 96 40 B 1 SR FBL AL U0 . b 2% B e B
JRAEATFFE 87~ T TMSB10 78 PTC TP EAER,
{EARAFAE— S Jm R . B0, ASIFSY B2 I PR
FEREA BB UE, U0 qRT-PCR. 75 14 %0 ¥ B 36 v
Ml g2 e, R, BARIRSIMALE R
TMSB10 {2 PTC W3 LA 1R 58, (HE=Z 1AM 3
YISEm e — AR . AT & P TMSBI0 s )5
PTC R AT He32 B0 H,  (H kX 48 j 5 558
B R WL R RIS, ORI AN,
RS2 EE 3 A AR I 5T J 0 N 25 o

ZE LAk, TMSBI0 7E PTC H ) i 2 3k M
X e 400 L 8 5 R A 2 1 42 2V FH 4 7R T BB AR
i PTC IR YT B FERE 55, SR, TMSBI10 7E PTC
Hh 1 ELAA A AL B HL G PR AT 7 i — 2B 5
A IRAFRER TMSB10 1845 (1) 15 5 1 [t e H 5
JMA ST A AR, DA M s R &
£ PTC B E BB IR R, I 5o IR 3AT ¥ 1n)
TRIT I RIBR P . AR AR I 45 A e PR A IEIE |
SRS R THLEIERZR, e R TMSB10
£ PTC AW 2#IRE, A PTC ARSI YT 2558
HER

FISMRAE: AR AZE bk, N8 %E
FHZF R, REAEBLER B R,

Z % X W
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