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Relationship between the expression levels of SMAD3 and CD44 in papillary
thyroid carcinoma tissue with clinicopathological features and prognosis

LIU Yanbin, ZUO Lijuan, XIN Yunchao, LIU Yachao, TIAN Zedong, SHANG Xiaoling
( Department of Otorhinolaryngology Head and Neck Surgery, the First Affiliated Hospital of Hebei North University,
Zhangjiakou 075000, China)

Abstract: Objective To investigate the expression levels of signal transduction molecule 3 (SMAD3) and white
blood cell differentiation antigen 44 ( CD44) in papillary thyroid carcinoma ( PTC) tissue and their relationship with
clinicopathological features and prognosis. Methods A total of 88 PTC patients admitted to our hospital from June 2019 to
June 2020 were selected as the study objects. The carcinoma tissue and adjacent tissue ( more than 3 ¢m away from the
carcinoma tissue) were collected and included into the PTC group and adjacent group. Real-time quantitative fluorescent
polymerase chain reaction (qRT-PCR) was used to detect the mRNA expression levels of SMAD3 and CD44, and the
positive expressions of SMAD3 and CD44 were detected by immunohistochemistry. Spearman correlation analysis was
performed to determine the mRNA expression levels of SMAD3 and CD44 in the carcinoma tissue of PTC patients. The
relationship between SMAD3 and CD44 and the prognosis of PTC patients was analyzed using the Kaplan-Meier method.
COX regression was applied to analyze risk factors affecting the prognosis of PTC patients. Results Compared with the
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adjacent group, the expression level of SMAD3 in the PTC group was obviously reduced, while the expression level of CD44
was obviously increased (¢=8.484, 11.232, P<0.05). Correlation analysis showed that the mRNA expression levels of
SMAD3 and CD44 in the carcinoma tissue were negatively correlated (r, = —0.519, P <0.05). Compared with the
adjacent group, the positive expression rate of SMAD3 in the PTC group was obviously reduced, while the positive
expression rate of CD44 was obviously increased (X2 =41.905, 62.888, P <0.05). The expression of SMAD3 was
associated with TNM stage (y* =7.678,P =0.006) , lymph node metastasis (y* =20.398, P <0.05) and invasion of
envelope (}* =9.881,P =0.002). The expression of CD44 was associated with TNM stage (y* =3.959,P =0.047),
lymph node metastasis (y* =20.702,P <0.05) and invasion of envelope (y* =10.363,P =0.001). After 3 years of
follow-up, the survival rate of PTC patients with SMAD3 positive expression was higher than that of the patients with
SMAD3 negative expression (y° =4.644 ,P =0.031). The survival rate of PTC patients with CD44 positive expression was
significantly lower than that of those with negative expression (y* =5.331,P =0.021). Multivariate COX regression
analysis showed that lymph node metastasis, SMAD3 and CD44 expression were risk factors affecting the prognosis of PTC
patients (P <0.05). Conclusion The expression of SMAD3 is abnormally low and the expression of CD44 is high in PTC
tissue, which is related to the clinicopathological characteristics and prognosis of PTC patients.
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FROR IR L 3k IR 958 (papillary thyroid carcinoma,
PTC) & 5 UL A P23 AP R 4 v b o5
FOIR i 5 10 80% ~90% , FF HAERE KL +4EHh
SRR AR MGE I BAR PTC B HiUS MR R
I AR FIHZ AP RRE R A R, H B b i
B BN R X LA Rl o R, B
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(transforming growth factor-g, TGF-B ) i [ 1) 8 {5
553 F ,SMAD3 ikl e a1 & s A0 T 40 2k
I ECL 2 L L9761 98 0 5 R R i SMAD3
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JFAN ML A 5 A AP SRR H AT, 56 F SMAD3
F1 CD44 1 PTC Hr iy 52 85 /0 , PRt AR bt 58 3 5k
il PTC 2621+ SMAD3 Fi1 CD44 1yK3A7KF-, 34
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1.1
= BE 2019 4F

6 H—2020 4 6 HUia ) PTC 83 88 1l Ry i 58 Xf
G R TP B R A R 05 4 (R R R R
3 eml) I) Bk PTC 2R 5540, 35 285 g BRAS N
Hrh 55 48 {51, 22 40 ], A8 51 ~ 65 & XAy
(58.10 £6.12) %, Bi& JFi B35 % (body mass index,
BMI) Jy(22. 11 +2.34) kg/m”; H 4 TNM 43377
I I3 52 4, WL IV 3 36 4l ikt B AR =4 em
42 ], <4 cm 46 il ik EL S5 AL 43 B, A0 A
38 ffil, PTC fRH I ABRUE: OFF A (AR BRSS9 F0
S B HUIR IR 236 48 M) A O PTC 1912 Wi bk
M QB RIS A PTC M . HERR AR E: D
A A R 1 £ QA A P AR i T RE Ok
PR AR s DI 15 Yo MR 1Y) R s O E L B e
NRERG G R . ITA IR ABRIIZE e
HIR IR BEFE AT 4 B R E A R

1.2 Jik

1.2.1 £ rf % % & ¥ PCR (real-time quantitative
fluorescent polymerase chain reation, qRT-PCR) &
I SMAD3 F1 CD44 33k K i ] Trizol 5] ( 5%
5 : 15596018, 1y A T LI IR A VIR BRZA A
FEWCA 2R RNA, % i FH B e skl & (525
YT9036, 1y 5 T b 5t G 85 A= W BH A BR 2 7))
RNA #5558 ¢DNA , {#i ] SYBR Premix EX Taq iz
A& (5245 RR820A, g B T R R =M RHEA
BR2 W) #4947 qRT-PCR, L AR £ 18 pl: 9 ul
SYBR Premix EX Taq,lpL ¢cDNA, 0.8 nL F.FE
¥),6.4 pL ddH,0, 5 5514 4:95 C 58 s, 95 C
105,58 °C 55, 72 °C 10 5,40 ME¥H, LI GAPDH {E
HZ . SMAD3 Hl CD44 kK- 2 -4l 5
ABFFEH T qRT-PCR 515103 1 iz
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1.2.2  #yEmikiksem SMAD3 #= CD44 £k %
AP T A, FIEY R K BURE R,
fin SMAD3 F1 CD44 —Hi (b ) , 7E 4 C R bt
B, K HHAEYDRmCR =P E (1LFEPte 186) ,
7£30 C R HE 25 min, Y, Bk, F A, iF 75k
FAMR . AR 20 2 o 5 5 R BH M 0 A Ee 451 2E 4 7
g, Hed 3 iR Tt (0 43) IRE A (1 4)) AR iE
(241) F- (3 4) K BEE D =2 5 A
P2, K PH A M 5 E R 2 71 % e AR PHAPE R
WK, A BAPERRR Y L S5 R 3 4% PR I Uil

FiHESr
1.2.3 B3 PIC AR FIEAT W 3 4R

BT, FE TN [A] 22 58 AR T8, 2023 42 6 H .
1.3 Sil2Erik

fii H SPSS 25. 0 B 58 AW 5 E s AL 2 . i
HRRL 2 =5 IPIEGRR, A LR ¢ K505
FAGI 2 on T B0 R, AL H R X R R
Spearman A HES 7 PTC 8 H 1 rh SMAD3 Al
CD44 1) mRNA Fik/K¥-19 % % ; 2% i Kaplan-Meier
24781 SMAD3 f1 CD44 1) 3R k7K F- 5 B35 Wi 1)
KF;COX [l 5 73 #fr 5% PTC (8% FfS M & .
P<0.05 HZESHEASH %=X,

2 #HR

2.1 PiZl SMAD3 FI CD44 [ mRNA kK V- Ho
5955 4UR L, PTC 2 SMAD3 mRNA f31%7K

2 HFE(L, CD44 mRNA SRk /K-8 35 T (P <

&1 qRT-PCR 59751

0.05), FEMLFE 2,
2.2 MENEST
FHOCHE AT 7, PTC B E w41 21 SMAD3 Fil
CD44 1) mRNA KKK 2 HAAHK (r, = -0. 519,
P<0.05), WE1,
2.3 P41 SMAD3 Fl CD44 PR FR R
S ss A e, PTC 2 SMAD3 PHIE AR B &
A, CD44 FHPERIE R B E (P <0.05) . TEI
#3.E 2,
2.4 PTC #4141 SMAD3 il CD44 33k 5iifs s #t
FRIE B 26 2
SMAD3 #il CD44 ik 5 PTC {3 i H 51 4
1% AL EARTCOC (P >0.05) , 5 TNM 431 bk L 45
R ARG (P <0.05) . W& 4 s,
2.5 PTC Z1%1 SMAD3 F1 CD44 F£ik 5 PTC B H i
EP S
X PTC B #E A7 ARG 3 AR [H] i BE 17 , SMAD3
PR Ze3K PTC B3 YA A7 3K 95. 00% (38/40) ik
HETAMERARE EAF R T9. 17% (38/48) (x° =
4.644,P =0.031), CD44 fH:F235 PTC B F 4
13K 78.00% (39/50) i EAR T RAM: RSB B E A
172 89.47% (34/38) (y* =5.331,P =0.021), I
K3 .4,
2.6 COX [n[IH43#rs¢mm PTC (35 Bils i fa i K &
PLPTC E WU RO AR & (BT =1, 4
f7=0), L0 TNM 438 (1.1 =0, I IV = 1) ke
G (RE=1,%5=0) RULGKE(E=1,7%=0),
#2 Wizl SMAD3 il CD44 i mRNA 267K Lh

(x +5)

FEH BEmMs(5° -37) B g5’ -37) Myl %t SMAD3 mRNA/GAPDH CD44 mRNA/GAPDH
SMAD3 GAGAAACCAGTGAC- TAGGAGATGGAGCAC- PTC 4 88 0.85+0.12 1.25 £0.15
CAGATG CAGAAGG JEoGdl 88 1.01 £0.13 1.02 £0.12
CD44 ATTTGAATATAACCTGC-  TTGTGGGCAAGGTGC- t 8.484 11.232
CGCTTTG TATTG P <0.001 <0.001
cAPDH gﬁﬁiﬁgACATCCCTC- gﬁFTgTTCTCATACTTCT- VE:SMAD3 ({55 559457 3) 5 CDA4 (AN IS BT 44) 5 PIC
— —— =~ CROARIRFL S o F Il
F :qRT-PCR(SEIN e & PCR) o
1.20‘ %3 W41 SMAD3 1 CD44 FHIER AN [H1(% ) ]
@ SMAD3 CDh44
g 1.0 am
=3 T MRk BIfERE MfERS BIfERE
o ‘ P PTC 4] 88 40(45.45) 48(54.55) 50(56.82) 38(43.18)
0.60 : Jsz4H 88 80(90.91)  8(9.09) 2(2.27) 86(97.73)
‘08 Ol '1 n e X 41.905 62.888
.80 .0 .20 .40 .6
CD44 P <0.001 0.004

B 1 PTC B#FmA1ZI SMAD3 & CD44 [l AH Lo
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SMAD3 ( SEIUE ) A1 CDA4 (S ) F3EKF-H H A2 N R P <0.05) ; 2N COX 4 o, itk
o BHNE COX Zr 7 2%, TNM 73 ] itk B & rn%@\SMAD:S I CDA4 IR JER N PTC 3 il

P (RALALNE  SMAD3 F1 CD44 Kk 2& PTC & JMIfERINER (P <0.05), WEKS,

'd

2 PTC Z041 SMAD3 il CD44 F23605 5 (HE x200)  a:SMAD3 FI#EZ 1k ; b: SMAD3 (13 ik, ¢.CD44 M F= ik
d: CD44 [ PRk

%4 PIC 41417 SMAD3 Hl CD44 3k 5l RRHAHFC R [B(%) ]

I s i SMAD3 CD44
M B PERAAL(n=40) PIMERBAL(n=48) P WERAAL(n=50) PIHERSAL(n=38) P
P
5 48 20(50.00) 28(58.33) 26(52.00) 22(57.89)
0.611 0.434 0.303  0.582
1 40 20(50.00) 20(41.67) 24(48.00) 16(42.11)
EI(2)
<60 30 13(32.50) 17(35.42) 18(36.00) 12(31.58)
=60 58 27(67.50) 31(64.58) 0.083 0.774 32(64.00) 26(68.42) 0-188  0.665
TNM 434
[.1 52 30(75.00) 22(45.83) 25(50.00) 27(71.05)
7.678 0. } 047
m.v 36 10(25.00) 26(54.17) 678 0.006 25(50.00) 11(28.95) 3.959 0.0
ikt B2 (em)
=4 42 22(55.00) 20(41.67) 23(46.00) 19(50.00)
<4 46 18(45.00) 28(58.33) 1.5550.212 27(54.00) 19(50.00) 0138 0.710
WL
= 43 9(22.50) 34(70.83) 35(70.00) 8(21.05)
- 20. .001 20.702 .001
% 45 31(77.50) 14(29.17) 0.398 <0.00 15(30.00) 30(78.95) 0.702 <0.00
AL
2 38 10(25.00) 28(58.33) 29(58.00) 9(23.68)
7 50 30(75.00) 20(41.67) 9-881 0.002 21(42.00) 29(76.32) 10.363 0.001
547 B ARSI R
1o ———= ) 10—
0.8 B 08 T
s SMAD3 [ CD44
ﬁO-S B 35 fos Wi 3k
# o, R RsE # o, SRR A
B PR 3k - B R o WAt 35 e B I
02 Ik A B 02 IR
0.0 0.0
0.00 10.00 20.00 30.00 40.00 3 0.00 10.00 20.00 30.00 40.00 4
apEtiE () 4z Ef i ()

B3 SMAD3 £ikh PTCBEHUGHILR  E4 CD44 KXY PTC BEBUGHILR

RS COX [T PTC B Hm M fE R R

WHEZ B EASEViNn
SE HR 95% CI P SE HR 95% CI P
TNM 433t 0.454 3.612 1.507 ~8. 645 0.004 0.346 1.577 0.760 ~3.068 0.234
W 0.454 3.672 1.484 ~8.926 0.005 0.461 3.725 1.476 ~9.352 0.005
(e thal 0.392 2.838 1.323 ~6.205 0.008 0.343 1.568 0.780 ~3.112 0.209
SMAD3 0.469 3.758 1.499 ~9.423 0.005 0.417 3.914 1.728 ~8.863 0.001
CD44 0.568 3.645 1.197 ~11.097 0.002 0.452 3.856 1.590 ~9.352 0.002
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A N1 PTC A AT R IFH
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TCAO LR e A 2R AT AR B 35, X BB 3 1 A A s
FOREm o R, 54845 1 PO BIRRAE & 5 A
KHFEBR , R THRIRIT MOS0 E 2,

SMAD3 DL Jif1 25 U A4 S5 5 =0 47 TGF-B 5
LSRR s SMAD3 & SMAD FEH K
RIS, FTAE S TGF-B 8 8 1 35 15 5 WA i,
R 0 4 B U T S W R E R R
SMAD3 2, it 1k 5 i £F 4 £k . b o J A e
SMAD3 AJ 3 1 45 5 4 J 2 1 9 [ 53K, 54
JINELL MR g A T R B T i 5§ TGF-
B1/SMAD3 {55 i % 0 il I B ] 5z % 4k ( epithelial
mesenchymal transition, EMT) i & H%Hj‘ﬁ%?j’ﬁi?@“” o
A F AU R F2 0, PTC K bk B2 45 56 B b A
Smad2/3 BRI FE K, ARV EH, 5HEFAHM
H,PTC 2 SMAD3 ) mRNA 323k 7K % Bk 3 3k
FAFEREAL, W SMAD3 7E PTC 8 & i M F
o ARJG 3 4E0F ] A BT 27 , SMAD3 Pl 1 3 5%
PTC B E AR E THMERIBRE LA, 2R
SMAD3 f§ 15 o Wi 5 P i 19 24 9 b 3 4, 4
SMAD3 2 59 40 g 149 34 51 8 123 A2 5% 1) PTC 1Y
KA.

53R, CD44 mRNA 7k 98 2LIIE (450
RIS SR S C O R & 3 e A ]
UFHEAFR B, CD44 5 A SE R AU p iz i 3R K
FLFE ORI R M | 0 S0 | 1 T S0 200 9
B, B 512 2T A )BUE AR
FENRFESE H , CDA4s 55 B A A 5 b B2 0] BT i A 3
TR 2 12 2 L #a A e A b 5 R . CD44 5
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B PR AR T i 48 B9 T, CD44 {2 F EMT A= 4
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CD44 1E PTC it s AR A T, S5 259 1 )
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25 PTC Ja 4 M i 1R 28 M Fa 7 6 B i 7, 52 iR
H ISR

AHIGEIR KB, FH AT B, PTC B s 4l
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B A &, #E— 78 SMAD3 fll CD44 £
H5PIC WykAEMERE LR, ZHE COX 4 i
7~ RELZ5 7 RS SMAD3 Fll CD44 ik 25 PTC
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h PTC TG vEAK A W02 #4545 , A Bl T2 B PTC 7l
JE AR

ZE TR PTC B E 4l 21 SMAD3 fik ik,
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