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ABSTRACT Objective: To investigate the relationship between the SET and MYND domain-containing protein 2 (SMYD?2), G-pro-
tein coupled receptor kinase 6 (GRK6) expression and clinicopathological features, proliferation genes and prognosis in papillary thyroid
carcinoma tissues. Methods: A total of 83 patients with papillary thyroid carcinoma who were admitted to our hospital from January 2015
to December 2017 were selected. Surgically resected cancer tissues and paracancerous tissues (2 5 cm from the tumor tissue margin) of
patients with papillary thyroid carcinoma were collected. The expression of SMYD2, GRK6 and proliferating proteins [forkhead box pro-
tein Al (FOXA1), programmed cell death gene 4 (PDCD4), and target protein Xklp2 (TPX2)] were detected by qRT-PCR. The relation-
ship between the expression of SMYD2 and GRK6 and clinicopathological features, proliferative proteins and prognosis were analyzed.
The prognostic factors of patients with papillary thyroid carcinoma were analyzed. Results: The expression of SMYD2, GRK6, FOXAI,
PDCD4 and TPX2 in cancer tissues were higher than those in paracancerous tissues (P<0.05). Pearson correlation analysis showed that
the expression of SMYD2 and GRK6 were positively correlated with the expression of FOXA1, PDCD4 and TPX2 (P<0.05). The expres-

sion of SMYD2 and GRK®6 in cancer tissues of patients with tumor diameter > 1 cm, low and moderately differentiated, T3 ~T4a stage
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and N1a~N1b stage were higher than those of patients with tumor diameter £ 1 cm, highly differentiated, T1 ~T2 stage and NO stage
(P<0.05). The 3-year progression-free survival (PFS) and overall survival (OS) of patients with high SMYD2 and GRK6 expression

groups were lower than those with low SMYD2 and GRK6 expression groups(P<0.05). Cox proportional risk model analysis showed that

Nla~N1b stage, SMYD2 = 2.95 and GRK62 3.02 were risk factors for poor prognosis in patients with papillary thyroid carcinoma

(P<0.05). Conclusion: The expression of SMYD2 and GRKS6 in papillary thyroid carcinoma tissues are increased, and the overexpression

of SMYD2 and GRKS6 are related to the proliferation, invasion and poor postoperative prognosis of cancer cells.
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tein-goupled receptor kinase 6, GRK6)Z: 54142 % 75 FIH 5 KL
PR, S 5 R R A e JR B, 4K, SMY D2 . GRK6 J& 75
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e, BT A B g mig R Eds.
1.2 ik

TEHTF AR Y BR A L5 4%, Trizol ¥ (Trizol W4 F 35 & Ther-
mo Fisher 23 H] ) # B 4141 RNA, BEHUOGEE 260/280 HEAK AL T
1.9~2.1 f#§ RNA,M-MLV 3#i%% 54 (Epicentre /A H]) 4 RNA
Wik fy cDNA, HU 2 wL cDNA ¥& ), R H CFX96 SLh} 58
PCR {% ( 3% [ Bio-Rad )iz fi] qRT-PCR il SMYD2 GRK6 L)
s IR [k & Al (Forkhead box protein Al, FOX-
Al) R HEA SBT3 4( Programmed cell death gene 4, PD-
CD4)  Xklp2 #[% 4 (Target protein Xklp2, TPX2)|%ik. 51¥&
WETANE B R AR SR, ST AR 1. RISk
4 :95°C AR 10 min, 95°C A 10's, 60°CilR k 20's, 72°C 4E
f# 10's ,40 ME, [ WAA&Z : SYBR® Premix Ex Taq™II (2% )
12.5 pL ,dNTP1.6 pL,Tag DNA R4 1 uL, L FiiFE54 10
pwmol/L £5 1 pL, Bl I 2% il 28 25 wLo 75°C RN, 4 g
wthzk, LA B-actin RNA Sh 2,2+ @38 SMYD2 .GRK6
FOXA1 .PDCD4 TPX2 tiX} ik,
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Table 1 Primer sequences

Items Primer sequence
Upper reaches: 5'-ATCTCCTGTACCCAACGGAAG-3'
SMYD2
Lower reaches: 5-CACCTTGG CCTTATCCTTGTCC-3'
Upper reaches: 5-TTTGGGCTGGATGGGTCTGTTC-3'
GRK6
Lower reaches: 5'-CGCTGCAGTTCCCACAGCAATC-3'
Upper reaches: 5'-GCAATACTCGCCTTACGGCT-3'
FOXA1
Lower reaches:5-TACACACCTTGGTAGTACGCC-3'
Upper reaches: 5-GAAGGTTGCTGGATAGGC-3'
PDCD4
Lower reaches: 5-ATAAACACAGTTCTCCTGGTCATCA-3'
Upper reaches: 5'--AACAATCCATTCCGTC AA-3'
TPX2
Lower reaches: 5'-TGCAGGTGGCATACAAGG-3'
Upper reaches: 5-TGCGTGACATTAAGGAGAA-3'
B-actin

Lower reaches: 5-AAGGAA GGCTGGAAGAGT-3'




DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol21 NO.24 DEC.2021

- 4701 -

1.3 BEif

A HAR B LSk Rk 283 1 B ) SR T A sl T 1125 7
O AR DT, B AN A BT 1R, SeitRE U ) B e Ak
e FETIEML, BEDT 3 4F, BT AE B 910k 2020 4F 12 H 31
H ., Joidk A 171 (Progression-free survival, PFS )5 XN H 5%
TR H 2 i 52 3 A b AR AT AR i R AR Tl B 1 485 PR I
[, G A= 47491 (Overall survival, 08 ) & SR HE32 TR H 453 KT
Al SRR 5 [ A P T sk B 1 435 R[]
L4 GitFEaH

SPSS 25.00 #7843 ¥1. K Kolmogorov-Smirnov i
X GORA TRV A UL RS, £F 6 IR LA (et )RR, R

FAAMSTAEAS t K536, Pearson #H G404 SMYD2 .GRK6 5 H4%H
FEHAH M . Kaplan-Meier 22| ANE] SMYD2 .GRK6 ik T
HORIRFL SRS B AR AP 2R, Log-Rank 5625 77 3 1 22 57
Cox Ml JRUBS A 43 M HBR B LSk DRI BB TOUIS (s i P 2R
K K Ea=0.05

2 R

2.1 EARMEFHLAH SMYD2,GRK6 FIBIHEFRIXLE
441 SMYD2 .GRK6 ,FOXA1 PDCD4 TPX2 # ik & F
P HL(P<0.05), W3 2,

x 2 BALAMEEHLA R SMYD2,GRK6,FOXA1,PDCD4, TPX2 RikZE R (xt 5)
Table 2 Expression differences of SMYD2, GRK6, FOXA1, PDCD4 and TPX2 in cancer tissues and paracancerous tissues (xt s)

Groups n SMYD2 GRK6 FOXA1 PDCD4 TPX2
Cancer tissues 83 2.98+ 1.07 3.02+ 1.24 4.16+ 1.24 3.13+ 0.76 391+ 0.95
Paracancerous tissues 83 1.11+ 0.27 1.06+ 0.35 1.12+ 0.54 0.97+ 0.31 1.05+ 0.21
t 15.438 13.859 20.478 23.975 26.781
P 0.000 0.000 0.000 0.000 0.000

2.2 SMYD2.GRK6 55t £ FE £ 14
SMYD2 .GRK6 3 ik 5 FOXA1 .PDCD4 TPX2 & iF # 3%

(P<0.05), 1353,

% 3 BRIRFLSIRE AR SMYD2 . GRK6 RiZ S EMEIEARE FMBX R (r,P)
Table 3 Correlation coefficient of SMYD2, GRK6 expression and cancer cell proliferation gene in papillary thyroid carcinoma(r,P)

SMYD2 GRK6
Indexes
T P r P
FOXAl1 0.427 0.002 0.508 0.000
PDCD4 0.462 0.000 0.361 0.009
TPX2 0.442 0.005 0.438 0.000

2.3 FEIGRBEFFHEEZE SMYD2,GRK6 Riktb B
i B > 1 em IR0 AL Ty~ Ta 9] \N1a~N1b ] &

FRAL4Uh SMYD2 \GRK6 K3k THiRE BHARS 1 em W EESy

1. Ti~T, ] N, W (P<0.05) s ANRIAE#E AR5 B F R
' SMYD2 GRK6 F3h LTG5 25 57 (P>0.05), L3k 4,

% 4 AEGKFEYFIESRE SMYD2,GRK6 FixE Rt 5)
Table 4 Expression differences of SMYD2 and GRKS6 in patients with different clinicopathological characteristics(xt s)

Clinicopathological characteristics n SMYD2 t P GRK6 t P

Age

<40 years 32 2.99+ 1.02 0.130 0.897 3.01+ 1.20 0.074 0.942

= 40 years 51 2.96+ 1.03 3.03+ 1.21
Gender
Male 46 2.99+ 0.98 0.090 0.928 3.04+ 1.19 0.154 0.878
Female 37 2.97+ 1.03 3.00% 1.15

Tumor diameter

>1cm 41 3.65+ 0.29 19.008 0.000 3.74+ 0.51 14.821 0.000
< lcem 42 2.33+ 0.34 2.32+ 0.35

Differentiated degree




- 4702 -

DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol21 NO.24 DEC.2021

High differentiated 58 2.79+ 0.70

Low and moderately differentiated 25 3.42+ 0.36
T stage

T,~T, stage 56 2.75% 0.63

T;~T,, stage 27 3.45+ 0.32
N stage

N, stage 74 291+ 0.45

Ni.~N,, stage 9 3.53% 0.26

4.254

5.356

4.038

0.000 2.76% 0.89 4.469 0.000
3.62+ 0.55

0.000 2.71% 0.76 5.941 0.000
3.67+ 0.51

0.000 2.93+ 0.30 7.368 0.000
3.75%+ 0.43

2.4 Kaplan-Meier £FZH T EMERHNXE

2 3 W7, 83 Bl A, 2 68 BAAE, 15 BIFET . ARYE
SMYD2 .GRK6 3 ik ¥ {8 ¥ B % 4> S SMYD2 &5 £k 4
(SMYD22 2.95,44 i) SMYD2 kx4l (SMYD2<2.95,39

%) .GRK6 %A (GRK62 3.02,43 ffi] ) GRK6 {K# k4]
(GRK6<3 02,40 f5i] ), £ Log-Rank ¥;35:, SMYD2 GRK6 7%

ik BH MRS (PES A1 OS) MK X i Ik R b ¥, 25
HG it L (P<0.05), HEWLF S FIEl 1,

RS EFABLRER

Table 5 Comparison results of survival data

Observation indexes n 3 years of survival ~ Survival rate(%)  Log-Rank x* P
High expression 44 26 59.1
SMYD2 6.615 0.013
Low expression 39 33 84.6
PES
High expression 43 27 62.8
GRK6 5.575 0.018
Low expression 40 32 80.0
High expression 44 30 68.2
SMYD2 8.753 0.003
Low expression 39 38 97.4
oS
High expression 43 43 67.4
GRK6 7.783 0.005
Low expression 40 40 97.5

Kaplan-Meier 7754 Kaplan-Meier &7751%

Kaplan-Meier 7734 Kaplan-Meier 475

10 r 10 10 L 10 -
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1 Kaplan-Meier 477 f 2

Fig.l Kaplan-meier survival curve
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(B : 1= WAL, 2= IR EE43E) T 40 (A : 1= T\~ T,
W1,2= T3~T4;. 1) N 488 (AE 0= Ny 1, 1= N, ~N,, #])
SMYD2 (M {f ;1= SMYD2<2.95,2= SMYD22 2.95) .GRK6
(M&ME : 1= GRK6<<3.02,2= GRK62 3.02) N HZHE, HRZE
Cox HBIRURS MU T 45 0 o . - ERREE T 40300 (N 434
SMYD2 ,GRK6 5 HAR i 7L 3k R A R R 1R kAR A <
(P<0.05), W3 6. ZHZE Cox MK R SMHT TR N~

Ny, 1 . SMYD22 2.95 GRK62 3.02 & HUR MR, S ks B2 R
RIS BIfER R 2 (P<0.05), W% 7,

3 P
PR 5P Sk R 988 S5 FFOR B S P e P LA BL AR AL I S
TEIT SN BRI | T AT S8 I 25 1 PR B2 292 B AR 1 R I

(SRR oAk Ss eIV EEZ UV 4 C N SIPR N R i
P BE i B ARR AR, R R IR, A2 KRG8, ST R AR (R
ARBRFLR A P 5y S R SR A5 e B, B RS2 iR T
AR ARJEATIAT B K AL e R XU , AR R 2 A A7 R AR A7 T
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Table 6 Cox proportional hazards regression analysis of prognostic factors in patients with papillary thyroid cancer

Variable B SE Wald »* HR(95%CI) P
Age -0.012 0.015 0.640 0.988(0.862~1.031) 0.654
Gender 0.121 0.106 1.303 1.129(0.905~1.231) 0.649
Tumor diameter 0.192 0.155 1.534 1.212(0.951~1.292) 0.433
Differentiated degree 0411 0.197 4.353 1.508(1.435~1.642) 0.014
T stage 0.563 0.196 8.281 1.756(1.197~2.577) 0.004
N stage 0.582 0.165 12.441 1.790(1.679~1.842) 0.000
SMYD2 0.531 0.179 8.793 1.701(1.197~2.417) 0.003
GRK6 0.473 0.172 7.563 1.605(1.532~1.741) 0.005

Note: the constant items of single factor analysis were omitted in the table.

x7 ARIFALRERETEHME R £ EE COX LLFIREE B354

Table 7 Multivariate Cox proportional hazards regression analysis of prognostic factors in patients with papillary thyroid cancer

Variable B SE Wald » HR(95%CI) P
Nla~N1b stage 0.561 0.192 8.537 1.752(1.605~1.882) 0.005
SMYD22 2.95 0.501 0.185 7.334 1.650(1.532~1.742) 0.008
GRK62 3.02 0.449 0.173 6.736 1.567(1.425~1.647) 0.011
Constant 0.160 0.080 4.049 1.174(1.004~1.373) 0.044

SMYD2 & —F i [ it L Ry, T 7EMi 2R 4 Sl
Mz 36 AbHIRALA B H H3 LA AR BN, S 50UAK T
— R B A HE AR, SMY D2 285 S 5 SEk: ffrdd o A
KA, A RIE 7R SMYD2 ] i i i 1ys860 {7 1 H 4k
VR p53 &M, MR TIAEY, SMYD2 ik H]
AR B- A H AL IS Wt /B-catenin {5515 Fik
1 IR SRR & R, FEAE/N TR E H , SMYD2 2t ik,
SMY D2 3t = fff ] A5t bk LRt (ALK 2K 1ol s e vk Jik
14511455 1 1610 H 34k, i S HL sh s AHE A 4
(EML4)-ALK 25 (IR L , Al (i 96 40 35 50, SMYD2 77 7L
FE R #Ik, SMYD2 il zeste [FURY) 2 H AL A 2 2L AR Al
W35, bR - (BT R 2R, SMYD2 78 FURBRFL S tRae
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I 204k Ty~ To 8] N ~Ny, 8147 ¢, 36 SMYD2 77 HUIR A
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JnERAnEgERe, PDCD4 n i G, HiHesH , 2 S 4 T,
TPX2 fE R —RhAE ARG 1, S W Rk il S 4 i b o ik
SEHEYT R R AL O 2 40 B B S 0 20 i 300 A
T @4, nrhl SMYD2 1] b A 40 5 3 [ FOXA1,PDCD4,
TPX2 (IR , (i (5 200 M Sk 38, 410 e A A o vl i
FURAESEE . Komatsu 55 AP ) SMYD2 3 i Fe3k i) fie i
Fr AN AE , A5 HORESS R ¢, Wil b & B SMYD2 3%

K5 R BRFLSOR S A 5%, SMYD2 5 26 1k 2 R IR FL Sk
RIETUR A BLAGFER N 2, $7 SMYD2 1] 11 HUR AR FL Sk 1k
TS PEAR B4R R

GPK BRI G 5 K2 & (GPCR) Y 2L , a0 ok
SRk G R AHIKZ R (GPCR), 5:53( GPCR {1k L
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FhAN RS S0 5, T 98 GRKG6 34 AT 1 40 i s 3, i 1t
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(CDK4) [ty 40 iR A5 11T GGy 1, 175 S 4t i 727,
{RAEN IR o GRK6 35 35 R 1, GRK6 2 1k B4R 58 3 10 il
CCAAT / #5454 85 H -a(C /EBPo) 454, (e b 4l iU 7%
R 28 7R GRK6 7l s h LT A S HE R . A
K GRK6 7 HUIR B e Rt rh AV FH G 4B 530 UL A 58 45
R GRK6 78 HUAR MR ALK a1 21 b i 635, GRK6 i 63k
5 AR >1 em RT3 E Ty~ T 3 N~ Ny, 994556, 3
W GRK6 7E HURARFL IR rh & 45 2508 SR o 2F— 250G
PESMT & BE GRK6 3 Fe3k 7T 8L i3 51 5 IFOXAT . PDCD4
TPX2 A3k, 1R GRKG AT B i I 15 Ji 40 0 1 4 ik [H 3%
ik R AN A , 2 5 HURIR FL S o e ad e . R4S
NPHRGE LS R 7R GRK6 25 B i 40 M b e R A 17215 538
HEVRAT, UTER GRK6 Fe3k )5 B R A0 M s 58 % T R, A T-% 1
Tbo ASBIFFE A AE 4R BT FL COX L 451 JRUBS: 71 U1 43 A 45 8 7w
GRK6 #1515 HARMRAL S s B ARG 3 AE58T 45 ¢, 4
55 GRK6 1 Fik i i A v, S 808 AR 2 A
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