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ABSTRACT Objective: The relationship between the expression of zinc finger transcription factor (Slug), terminal
deoxyribonucleotidyl transferase (TdT), Y chromosome sex determination region related high-speed swimming frame factor 9 (SOX9)
protein and clinicopathological features and prognosis of thymoma patients was analyzed. Methods: 113 cases of thymoma tissues and
adjacent tissues surgically resected in our hospital were selected from May 2016 to November 2018. The positive expression of Slug, TdT
and SOX9 protein was determined by immunohistochemistry. The relationship between the expression of Slug, TdT and SOX9 protein
and the clinicopathological features and prognosis of thymoma patients was analyzed. Results: The positive expression rates of Slug, TdT
and SOXO9 protein in thymoma tissues were higher than those in adjacent tissues (P<0.05). There was no significant difference in the
positive expression of Slug, TdT and SOX9 protein in thymoma tissues in terms of age, gender, tumor diameter, whether combined with
myasthenia gravis and whether accompanied by macrovascular invasion (P>0.05). The positive expression of Slug, TdT and SOX9
protein in thymoma tissues was significantly different in Masaoka-Koga stage and WHO classification (P<0.05). The positive expression
of Slug, TdT and SOX9 protein in thymoma tissues was positively correlated with Masaoka-Koga stage and WHO classification (P<0.05).

The 5-year overall survival rate in 113 thymoma patients was 81.42% (92/113), the 5-year survival rate in Slug positive group was lower
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than that in Slug negative group (70.18% VS 92.86%). the 5-year survival rate in TdT positive group was lower than that in TdT negative

group (79.790% VS 89.57%), the 5-year survival rate in SOX9 positive group was lower than that in SOX9 negative group (79.35% VS

90.48%) (*=9.669, 9.515, 17.008, P<0.05). Cox proportional hazard regression model analysis showed that, Masaoka-Koga stage

(stagelll/stagelV), WHO classification (B2/B3), positive expression of Slug protein, positive expression of TdT protein and positive

expression of SOX9 protein were independent risk factors affecting the prognosis of thymoma patients (HR: 3.518, 2.921, 4.536, 1.402,

2.921, P<0.05). Conclusion: The expression of Slug, TdT and SOX9 in thymoma tissues are high, the expression of the three proteins are

relate to the Masaoka-Koga stage and WHO classification, and they are independent risk factor affecting the 5-year survival rate of

thymoma patients.
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Table 1 Comparison of positive expression rates of Slug, TdT and SOX9 proteins in thymoma tissues and adjacent tissues[n( % )]

Groups n Slug TdT SOX9
Adjacent tissues 113 18(15.93) 42(37.17) 31(27.43)
Cancer tissues 113 57(50.44) 94(83.19) 92(81.42)

x 30.353 49.927 66.378

P 0.000 0.000 0.000

2.2 Slug TdT.SOX9 & A & ik 5 My f5s &8 = & s R im IR 45 1E B0
E3A

SOX9 7& [ FH 3¢ 151 Masaoka-Koga 438 . WHO 4354 77 1 [t
i, R Gt X (P<0.05), % Kendall i) tau_b £, i
JiRJET 214 Slug TdT ,SOX9 # [ B 14: % 15 55 Masaoka-Koga 4
] \WHO 43 B R IEAH K (P<0.05), W3 2.3 3.

i Ji9RE 2127 Slug [ TdT .SOX9 2K [ B Fe ik 7E FR AR
PG bR AR JE R G R EAEALUC S RS AR R AR AL T5
I A, 25 7 G 38 L(P>0.05) ; g A3 41 21 Slug  TdT

% 2 Slug TdT.SOX9 EBFAEMIREEE R ARIEFHEN X R
Table 2 Relationship between Slug, TdT, SOX9 protein expression and clinicopathological features of thymoma patients

Slug TdT SOX9
Clinicopathological features Positive Negative y Positive Negative y Positive Negative y
2 P 2 P P
(n=57) (n=56) x (n=94) (n=19) x (n=92) (n=21) x
Age(yeras) < 60 23(40.35)  22(39.29) 0.013/ 39(41.49)  6(31.58) 0.648/ 36(39.13)  9(42.86) 0099/
e(yeras . . . . . .
s 0.908 0.421 0.753
>60 34(59.65)  34(60.71) 55(58.51)  13(68.42) 56(60.87)  12(57.14)
0.428/ 0.301/ 0.311/
Gender Male 32(56.14)  28(50.00) 51(5426)  9(47.37) 50(5435)  10(47.62)
0.513 0.583 0.577
Female 25(43.86)  28(50.00) 43(45.74)  10(52.63) 42(45.65) 11(52.38)
Tumor diameter 1.066/ 0.113/ 1.281/
<5 22(38.60)  26(46.43) 40(42.55)  8(42.11) 41(44.57)  7(3333)
(cm) 0.287 0.910 0.200
5-10 25(43.86)  24(42.86) 41(43.62)  8(42.11) 40(43.48) 9(42.86)
>10 10(17.54)  6(10.71) 13(13.83)  3(15.79) 11(11.96) 5(23.81)
Masaoka-Ko- Stage [
31(54.39)  46(82.14) 60(63.83)  17(89.47) 58(63.04)  19(90.48)
gastage /Stage Il 10.025/ 4.788/ 5.927/
Stage 0.002 0.029 0.015
26(45.61)  10(17.86) 34(36.17)  2(10.53) 34(36.96) 2(9.52)
111/StagelV
WHO 10.020/ 6.260/
. ) A/AB/B1 25(43.86)  41(73.21) 50(53.19)  16(84.21) 49(53.26) 17(80.95) 5397/
classification 0.002 0.012
0.020
B2/B3/  32(56.14)  15(26.79) 44(46.81)  3(15.79) 43(46.74)  4(19.05)
Myasthenia 0.287/ 0.012/
) Yes 8(14.04) 6(10.71) 12(12.77)  2(10.53) 12(13.04) 2(9.52) 0.006/
gravis 0.592 0911
0.940
No 49(85.96)  50(89.29) 82(87.23)  17(89.47) 80(86.96)  19(90.48)
Macrovaseular Y 6(10.53 4(7.14 0.091/ 9(9.57 1(5.26 0.026/ 7(7.61) 3(14.29
es . . . . . .
invasion ( ) 14 0.763 ©-37) (5:26) 0.872 ( ( ) 0.299/
0.585
No 51(89.47)  52(92.86) 85(90.43)  18(94.74) 85(92.39)  18(85.71)
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113 51 it Jit e H6 3 v 5 A A7 sk 1E) Sl 55.43 AN (95%CL
53.158-57.692), WKV 5 FMAAFR A 81.42%(92/113), £l
Kaplan-Meier 4= 77 M1 % 3, Slug FHPEZH . BAVEZH & ik
TR 4350 50.56 A~ A (95%CI1:46.327-54.795) .58.07 4~ A
(95%CI:55.858-60.284) , 5 4F A= 17 3 43 1| Jfy 70.18% (40/57) .
92.86%(52/56) , % LogRank #3% , Slug PR 5 4EA 22K F

Slug BAPEZ (°=9.669, P=0.002), ULIE] 1; TdT FHPELL B4
F LR AR 2390 R 51.21 S H O (95%CT:47.201-55.220)
57.95 ™ H (95%CI:55.833-60.059 ), 5 4E A AEF43 51K 79.79%
(75/94) .89.57%(17/19), 45 LogRank #46;, TAT [HYE4H 5 4E 4=
1E AR T TAT BIEL (50=9.515,P=0.002), ULI&] 2;SOX9 fH 1k
. BT R A A A0 52.07 4~ (95%CL:
48.20-55.94) .58.84 /4~ H (95%CL:57.191-60.487 ) , 5 4E A fE 543
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Bk 79.35%(73/92) 90.48%(19/21), £ LogRank #:%,S0X9 &l 3.
FHYEZE 5 4R AEA7 R ALT SOX9 BITELH (=17.008, P=0.000), L
R 3 XS

Table 3 Correlation analysis

Positive expression of Slug

Positive expression of TdT ~ Positive expression of SOX9

Indexs Coefficient ) ) )
protein protein protein
Masaoka-Koga stage r 0.789 0.494 0.480
P 0.000 0.000 0.000
WHO classification r 0.397 0.479 0.459
P 0.000 0.000 0.000
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Fig. 1 Survival function diagram of Slug protein expression positive and
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(P<0.05), W% 4,

3 ik

P g ) K A R R B B 4%, A R e B BE 3 o A e
{75 1 Tl 6 S DR R A s B A1 20 8 4t L ] 309 5 el
ARLEANN I 53T A oA A BRI IRV 7 M v
BT R R, B REIRTT IR WRORAAAE 5 AP AR
R TR 2 SF M, DR, SRS R B R R = R AR
AR DA S5 B 8 35 1 R O TS, FE IR ARG YT T A
ERESL,

TdT J& F—FF DNA R4, 76 JC DNA Z B4R T, 7] 5
ML AE DNA 1y 3' B ER IS I AL T R s Jioh
BUARSE R EHEH N SR T BRI A E B 42 A K T
YAz R V. DT AR XU, TAT 78 A B2 bk e 2 v

Survival time(months)

[ 2 TdT ZE AR AR A £ 7 R HE
Fig.2 Survival function diagram of TdT protein expression positive and

negative groups

) LR —— |_~SOX9 negative
~1S0X9 positive

Cumulative survival function

T T T T T T T
.00 10.00 20.00 30.00 40.00 50.00 60.00

Survival time(months)
[ 3 SOX9 ]| B FRiA AN . BA 1 2H 77 iR £
Fig.3 Survival function diagram of SOX9 protein expression positive and

negative groups

FEIE B, T UL bk B R A TR s , B T s A bk
LR TS v, e B iR rh Bk i i g /9 [l P — I 5
S BRUL M MR ZH 2 rp TAT B (P RA 260k 85.5%(71/83),
HHFGR S BB A, Hoh B3 A PH RS R AL
(64.7%),AB %1 Bl #1 B2+B1 I fH R LR (HH



- 2066 -

MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol24 NO.11 JUN.2024

3 4 Cox LR EVARBI MIAREEEMENEER . SEELSN

Table 4 Cox proportional hazards regression model for univariate and multivariate analysis of the prognosis of thymoma patients

Univariate analysis

Multivariate analysis

Indexs
HR 95%CI P HR 95%CI P

Age 1.325 0.621-3.685 0.141

Gender 1.352 0.715-5.584 0.102

Tumor diameter 2.384 0.859-7.512 0.069
Masaoka-Koga stage 4.021 1.426-10.254 0.000 3.518 1.345-9.203 0.000
WHO classification 3.625 1.358-9.574 0.000 2.921 1.125-8.612 0.000

Myasthenia gravis 2.021 0.985-10.524 0.215

Macrovascular invasion 2321 0.625-9.515 0.185
Slug protein expression 5.621 1.685-15.152 0.000 4.536 1.526-13.487 0.007
TdT protein expression 2.057 1.365-3.652 0.000 1.402 1.154-1.704 0.001
SOXO9 protein expression 3.521 1.365-10.584 0.000 2.921 1.125-8.612 0.005

100%), 5 —TF5EHE i ™, MR B A 2 2a 53 i 5
Masaoka 44 56, Hrf A % AB % Bl %I £ 5 Masaoka 4y
ARG T A 149, B3 M2 01T IVHE, B2 RIZ S8 ILHA 1T, M
BEHEDN, B AR A2 TAT 25 (A P SRR R mT gt 5 /R
Masaoka 4 HAAHC, {H H i E 46T TAT Feik 55 M s B
e 53 301 S AT A5 b A VA e i S 2 LS ) P AR Bk = R
AHFFE Y, MR 2H 21 TAT 2 BAPE R Dy 83.19%(94/113), 5
RebIed 53300 o PR TE A DG, i — 20 BV & B, TAT AR 5 424k
FERACT TAT BAPEZL, H s Cox Ho il XU [BIE AR H % 31,
TdT BH P 3= 35 /2 52 we) B B 988 T80 J5 09 i ST fes B Bl %8 (HR:
1.402,95%CI:1.154-1.704 ), HE7nIG PR 5 B TAT BHMEFR
IR N JE R R, R R U X VA YTy SR E TAT 17, LA
—ARFHEE Y 5 FAARR.

A58 I, EMT 75 Ml 4 5 7 (R 22 fvh R 4% i
SRR, FRETAEARIR B2 T &4 EMT (40, HiE
EMT {5 S A& 2 al b sk il Rz 3608, DT (0 40 i 3R A5 5
% RFEBEFE 22, EMT B E 45 0 7 T AR 35 B 4> 7
E-cadherin {4, 1fii Slug /£ 4 E-cadherin Ji3 27 A9 404] +, 7]
38 4o 40 ) E-cadherin %% i, 33E T 0B i A A 42 28 L IE A
BB DR RY, Slug Fik 5 &R FUIRES 45 H W
Pt OISR e A PR L AR 28 SRR R R T AH G, (H AN T A
Shug 75 B H A b Rk I XA ILH . ABFRGRZ I,
W HgrE ZH Y Slug 28 11 PR TR R 8 T o5 214, g 41 41
Slug £ 11 AP 15 5 Masaoka-Koga /-1 \WHO /38 £ 1 AH
%, H Shug B FHM:FRIA B DAL T F XS R B PE R IA &
FH 14 4.536 15 (95%CI:1.526-13.487 ), W UL Jii 984 4H 41 Shug &
FEmERE, 5EE W SRR X, RS 5 M v &
R SRR, BRI M RE 2D . 2 Kaplan-Meier
AN LRI, Slug FHMEZE | BFIPEZE 8 P 7 AR A7 ] 433
50.56 ™ H .58.07 I~ H , 5 AEE RN 70.18% .92.86% , 3
Wi Slug P B B AE AP R S TE 2% . ZhangP A 58 4
I8, g 2 Slug BAMESRIA A0S TIE W M IRH L (51% VS

15%), Hm ki & B, Slug AR 1K Ml 835 19 10 4EA A7
RE T Slug Bk B (P=0.002) , 5AFILESAHL, HE—4
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IERORETRIIE =2 A

WAMIFERIESS , Wnt/B-catenin {5538 B 0T 5 M AR 19
K REMIZE, X Wt/ {755 30 BB S I, B-catenin AR [
fiff, O AR R A2 A O30S L H bR e PR 2 3, DA T 412 22 P 988 20
JRLFR B B AE SEER P, SOX9 J& T R i B iR ik
FA, BT YR 17924, 2618735 Wnt/B-catenin {5518
AR HESCSVE R . LRI, SOXO 1 323k A] i 5 Mo AR
HLAIFAZE o YuanPO%5F] F G pe 40 AL w0 34 {51l fiyes & 20 i)
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B AU TET by 240 i i) 240 A% v s 263k, SOX9 ik 54141
2R I SEAR G KIS IR & B, 78 TETs H SOX9 Ay s ik ]
FER I IR I R AH I 2 L 5 G e R R B . AEgR b g
MR 22 SOX9 2 H FHME R B F m Fha o 4140 (81.42% VS
27.43%), H SOX9 ik 5 Masaoka-Koga 43-1] \WHO 4351 |
G S EIHE O, SEHE L RRE I, B SOX9 w5 363k T AE 2L i
M9EE & HE B AR T RURS: , M R R T S SOX9 i@ xt £
g 4% 5 M ¥ JE PR 258 9 5 5 g 1 J A 2% < (1)SOX9 3 it
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