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ABSTRACT Objective: To investigate the relationship between Yes-associated protein (YAP), nuclear matrix binding region
binding protein 1 (SATBI1), receptor tyrosine kinase-like orphanin receptor 2 (ROR2) of papillary thyroid carcinoma tissues and
clinicopathological features and recurrence. Methods: 198 patients with papillary thyroid carcinoma who underwent surgical treatment in
Guangdong Provincial Hospital of Chinese Medicine from June 2019 to June 2021 were selected, the resected cancer tissues and adjacent
tissues were taken, and the expression of YAP, SATB1 and ROR2 proteins was detected by immunohistochemistry. After 2 years of
follow-up, the recurrence was counted, and the patients were divided into recurrence group and non-recurrence group according to the
recurrence. The differences of YAP, SATB1 and ROR2 protein expression between different clinicopathological features of papillary
thyroid carcinoma were compared, the factors affecting postoperative recurrence of papillary thyroid carcinoma were analyzed by
multivariate Cox regression analysis. Results: The positive expression rates of YAP, SATB1 and ROR?2 in cancer tissues were higher than
those in adjacent tissues (P<0.05). The positive expression rates of YAP, SATB1 and ROR2 in cancer tissues of patients with low
differentiation, TNM stage III and lymph node metastasis were higher than those in patients with moderate to high differentiation, TNM
stage I~1II and no lymph node metastasis (P<0.05). 198 patients were followed up for 2 years, 1 case was lost to follow-up, 21 cases
recurred, and the recurrence rate was 10.66%. The positive expression rates of YAP, SATB1 and ROR?2 in recurrence group were higher
than those in the non-recurrence group (P<0.05). Multivariate Cox regression analysis showed that low differentiation, TNM stage III, no
lymph node cleaning, YAP positive expression, SATB1 positive expression, and ROR2 positive expression were risk factors for
postoperative recurrence of papillary thyroid carcinoma (P<0.05). Conclusion: The positive expression rates of YAP, SATBI and ROR2
in papillary thyroid carcinoma are significantly increase, the positive expression of YAP, SATB1 and ROR2 are relate to low

differentiation, lymph node metastasis, late TNM stage and postoperative recurrence.
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Table 1 Comparison of positive expression of YAP, SATB1 and ROR2 in cancer tissues and adjacent tissues [n (%)]

Groups n YAP SATBI1 ROR2
Cancer tissues 198 108(54.55) 98(49.49) 93(46.97)
Adjacent tissues 198 62(31.31) 51(25.76) 60(30.30)

x> value 21.810 23.769 11.599

P value <0.001 <0.001 <0.001
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Table 2 Comparison of positive expression of YAP, SATB1 and ROR2 in papillary thyroid carcinoma tissues

with different clinicopathological features[n(%)]

Clinicopathological
n YAP x*value  Pvalue SATBI %’ value P value ROR2 x’value  Pvalue
features
Age
<45 years 121 65(53.72) 0.402 0.526 49(40.50) 1.965 0.161 52(42.98) 1.993 0.158
> 45 years 77 43(55.84) 39(50.65) 41(53.25)
Gender
Male 50 28(56.00) 0.057 0.811 24(48.00) 0.060 0.807 23(46.00) 0.025 0.874
Female 148 80(54.05) 74(50.00) 70(47.30)
Tumor diameter
>1cm 95 49(51.58) 0.648 0.421 43(45.26) 1.308 0.253 42(44.21) 0.558 0.455
< lcm 103 59(57.28) 55(53.40) 51(49.51)
Number of lesions
Single lesion 78 46(58.97) 1.018 0.313 41(52.56) 0.485 0.486 40(51.28) 0.961 0.327
Multiple lesions 120 62(51.67) 57(47.50) 53(44.17)
Degree of
differentiation
Moderate to high
121 59(48.76) 4.200 0.040 51(42.15) 6.717 0.010 48(39.67) 6.657 0.010
differentiation
Low differentiation 77 49(63.64) 47(61.04) 45(58.44)
TNM stage
I ~1I stage 126 61(48.41) 5.256 0.022 53(42.06) 7.655 0.006 50(39.68) 7.387 0.007
111 stage 72 47(65.28) 45(62.50) 43(59.72)
Lymph node
metastasis
Yes 95 63(66.32) 10.205 0.001 59(62.11) 11.617 0.001 55(57.89) 8.751 0.003
No 103 45(43.69) 39(37.86) 38(36.89)

23 ERBEMAKRERABELA R YAP.SATBI.ROR2 fHER 4144 YAP SATB1 ROR2 FHYER AR TRE L4l A
LR Z1(P<0.05), L% 3.
BEVT 2 4RT 101,52 % 21 1, 52 RN 10.66%., 2 k4

RIERAMKRERBEHAA D YAP.SATBI,ROR2 FR{ERIELLEIHI(% )]

Table 3 Comparison of positive expression of YAP, SATB1 and ROR2 in cancer tissues between recurrence group and non-recurrence group[n(%)]

Groups n YAP SATBI1 ROR2
Recurrence group 21 13(61.90) 14(66.67) 12(57.14)
Non-recurrence group 176 56(31.82) 58(32.95) 55(31.25)
x? value 7.574 9.322 5.601
P value <0.001 <<0.001 <<0.001
24 ARBAIREREELNWERRS 2.5 ARBALIREREELNESEE Cox 51
SORAUIMRE AR > 1 em fIREEZr AL TNM 209 T ik 2 DAFFAR IR LSRRI 2 S 9 000 o DA, AR A (R -

SERERS RN/ A WS DI R LL Bl TR R (P<0.05),  0=< lcm,1=>1cm) SrbREREE (A : 0= hm o4k, 1= IREE 43
WRELEETE H LB TR E R4 (P<0.05), 4% PEB] AL L) TNM 233 (KA. 0= T ~ 1301, 1=TT030 ) opk L 45 5% 7% (IR
i LB LR e e e T R L (P>0.05), L3k 4, {H:0=15,1=52) T AR A K : 0= 2 PIE0L 21, 1= F4l
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Table 4 Univariate analysis of postoperative recurrence of papillary thyroid carcinoma

Projects Recurrence group(n=21)  Non-recurrence group(n=176) %’ value P value

Age [n(%)]

<45 years 15(71.43) 105(59.66) 1.092 0.296
2 44 years 6(28.57) 71(40.34)
Gender [n(%)]
Male 5(23.81) 45(25.57) 0.031 0.861
Female 16(76.19) 131(74.43)

Basic disease [n(%)]

Hyperlipemia 7(33.33) 52(29.55) 0.128 0.720
Hypertension 7(33.33) 54(30.68) 0.062 0.804
Diabetes mellitus 8(38.10) 56(31.82) 0.337 0.562

Tumor diameter [n(%)]

>1cm 16(76.19) 78(44.32) 7.639 0.006

< lcm 5(23.81) 98(55.68)

Number of lesions [n(%)]

Single lesion 7(33.33) 70(39.77) 0.327 0.568

Multiple lesions 14(66.67) 106(60.23)

Degree of differentiation [n(%)]

Moderate to high differentiation 8(38.10) 112(63.64) 5.141 0.023

Low differentiation 13(61.90) 64(36.36)

TNM stage [n(%)]

[ ~1I stage 7(33.33) 119(67.61) 9.564 0.002

[T stage 14(66.67) 57(32.39)

Lymph node metastasis [n(%)]

Yes 15(71.43) 79(44.89) 5.298 0.021

No 6(28.57) 97(55.11)

Operation methods [n(%)]

Full cut or near full cut 12(57.14) 141(80.11) 5.707 0.017

Unilateral lobule with isthmectomy 9(42.86) 35(19.89)

Lymph node cleaning [n(%)]

Yes 5(23.81) 91(51.70) 5.843 0.016

No 16(76.19) 85(48.30)

3 Wit RO, 73 S0 AR R A o 22 o EL S5 A 52 0%, T RTEAE

AREMNRTE BRI AL , AR5 52 A AR, R T AR T RCR

PR R LS PRI UL A Ak P IR RE , LA AR IR S hnse XU, R AT 0 BRI HOIR IR FL AR A 5 4 % 1Y

FEAT IR, B A ARARIR D 3, AR BAF LT, FARE IS EAbn by, AR F ARG FACR | B & KB, ik
FIATHCRBRFL SR B2 rik 2 — Bl THARIRFL mREwE.
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Table 5 Multivariate Cox analysis of postoperative recurrence of papillary thyroid carcinoma
Variable B SE Waldy? HR(95%CI) P value
Constant 13.659 4.065 11.290 - <0.001
Degree of
differentintion 0.745 0.321 5.386 2.106(1.123~3.952) 0.009
TNM stage 0.956 0.395 5.857 2.601(1.199~5.642) 0.003
Lymph node cleaning 0.642 0319 4.050 1.900(1.017~3.551) 0.015
YAP 0.423 0.153 7.643 1.526(1.131~2.060) <0.001
SATBI 0.352 0.108 10.622 1.421(1.151~1.757) <0.001
ROR2 0.503 0.182 7.638 1.653(1.157~2.362) <<0.001

A3 T Th 4% A, YAP S Hippo 3 19 32 22 T IiF AL
BE P, 25 P AE | A8 AR AR T IO I8 A g B A PR et
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