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([EE) BBy A I e Bl 5 %S SE B ( TERT) Ji3 36176 555 P Bt va v FR R R 2L Sk R
(RAIR-PTC) H (W 538 4T % 4RI R K 2875 %7 RAIR-PTC B4 U1 J2 OAYF I R 52 0, 75 3%
Xt 2005 4F 1 H % 2020 4F 6 A VLA 5T B A 005 B B @ VR = Be 8 4705 E SR I7 B9 RAIR-
PTC[ 37 {5, Herh 55 15 5], 22 22 9], 4% (49.8+16.1) % | FIBNG Y7 A %[ 40 41, FHorb 55 13 491, 2 27 1,
A% (39.8+£10.9) % 1 PTC 3 (9 TERT J& 3 7 58 28 J¢ B-Raf J 9 5t (A 22/95 24 BR 26 11 W
( BRAF) V" S AR 15 B AT R BUHERIE 5T, 20 BT AS TR) 366 PR 28 A48 S 0 () 3 AR 1E B BILVAY T IT /25 57 R
H Fisher i VIR R PRI ST FEAS ¢ RIS IEATECIE LhiE, 55R  RAIR-PTC ', TERT J3 8+ 48 %
S 40.54% (15/37) , 5 THUEITF AR (0,0/40; P<0.001) , ¥k C228T fif s 58748, & & ¥R C250T %
7% 11 BRAF Y 2225 3R (64.86% ,24/37) SHUATT AR (72.50% ,29/40) LKL R ICGH 27 L (P =
0.858) , TERT JE 3T 58748 B ZAF I B K (1=3.76,P=0.001) , AL ¥ B 4t R IR LR &5 (P =
0.037) . Je hHLRAIT & RAET GBI TERT Ji 3hF 2848 & il 2/3 T 374, 35 BIHURIRER &
FIPLR (TeAb) BITE B E T, 11/14 (19 TERT Ji 86 28248 % It FOR BRBRER (1 (sTy) THis , M B8 48
HZWH N 57.1% (12/21) fHEF TG TH2EE L(P=0.357) , £&i& RAIR-PTC 3 TERT ji 3l
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[ Abstract] Objective To evaluate the influence of telomerase reverse transcriptase ( TERT) pro-
moter mutation on radioiodine uptake status of radioactive iodine refractory papillary thyroid cancer ( RAIR-
PTC) and radioiodine therapy response by analyzing the mutation frequency of TERT promoter in RAIR-
PTC. Methods A total of 37 patients with RAIR-PTC (15 males, 22 females, age (49.8+16.1) years)
and 40 PTC patients with effective radioiodine therapy ( 13 males, 27 females, age (39.8+10.9) years) be-
tween January 2005 and June 2020 in JiangYuan Hospital Affiliated to Jiangsu Institute of Nuclear Medicine
were retrospectively analyzed. TERT promoter mutation and B-Raf proto-oncogene, serine/threonine kinase
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( BRAF) V" mutation of patients were observed. The differences across genotype patterns on radioiodine up-
take status and therapy response were compared. The Fisher's exact test and independent-sample  test were
used for data analysis. Results The incidence rate of TERT promoter mutation in the RAIR-PTC group was
40.54% (15/37, all C228T), which was significantly higher than that in the effective radioiodine therapy
group (0, 0/40; P<0.001). No statistically significant difference was found for the mutation rate of
BRAFY™" hetween the RAIR group (64.86%, 24/37) and the effective radioiodine therapy group
(72.50% , 29/40; P=0. 858). Patients with TERT promoter mutation were older (¢=3.76, P=0.001) and
the non-intake rate of radioiodine in distant metastases of those patients was higher (P=0.037). Furthermore,
2/3 of patients who received targeted therapies and 3/4 deaths had TERT promoter mutation. Among 35 pa-
tients with negative thyroglobulin antibody (TgAb), 11/14 of patients with TERT mutation had a rising
stimulated thyroglobulin (sTg) , while the percentage of the non-TERT mutation group was 57.1% (12/21;
P=0.357). Conclusion The TERT promoter mutation rate is significantly increased in RATR-PTC patients
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and can serve as a prognostic predictor in RAIR.
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X T BAT i 52 R XU 1) R LSk R ( papil-
lary thyroid cancer, PTC) , il & Pl ( radioactive io-
dine, RAL) 167 72 AR J5 8l B o7 i 8 2 20 A8
Gyt BRI AT DR PTC TR 40 i 2k o4k, HIR
JiR AL ) AR R PR TR, i RATL RN 32k | e &
K JEH RALMEIGPE PTC (RAL refractor PTC, RAIR-
PTC) ™ XHHEH 10 FFA AR E 10%
i, U RATR A7 BY T8 97 7 S8 A4 il g Mkt 4
ADAE RATIRTTY o 3T 10 AYAF R G HOBR A b 3
SrFHLE R 15 SR i B A 3 220 2013 AR AE R
T A0 I PR A v & 3 T s T B SR T ((te-
lomerase reverse transcriptase, TERT) J3 3 F %
ARl B AT 2 AN A che5, 1,295, 228C > T
(C228T) 11 1,295,250C>T ( C250T) , A WF5T &
LR L b e B o Ak B IR e DL S A2 % PTC
Hr RAT 26 HIJT 3 2R 3% UIAH G, £E RAIR-PTC
A TERT Ji3 31 5 748 A0 38 Ko X 56 7% At
(B URRAIE S AT T R B 52 M AT W o A BIF 8%
WEHEAT T I RVT

BwHEHE

LB M GUEA , DR E (/R 5 )
(R SR, ARASIT IR T 7 = 24 0 58 T 46 PO A 25
2 BHEIE (HEES . YL202007 ) |, 5B 3 4% 2B i R]
F ., [EEH A 2005 4E 1 H 2= 2020 4E 6 HETT
B TR T 205 BT R VTR S e 42252 1697 1 RAIR-
PTC B AR (FFETIMEEZ—) . (1) §%
O ARERRL; (2) ¥ M R k2 P L IRYT R %
Wt AR BILRE T 5 (3) B4 B A E AN HLH B B 5
BEERAIT BN 5 (4) T B R FE R AL RE T (F s 1
HERE . g4 A 37 il RAIR-PTC &%, Hidh 5 15 4,

2 22 B AR 22~ 82(49.8+16.1) %, 31 fil4H4H

ENQERENIN Y Z S W R ) G S R NS s AN
36 BB H B IR SUE S FARAEARBEE L, 1 GI7ES e
FARIAESAR B WG th H AR A S A, 1 )
BB R I 2R PIRRIS . RIS PRER 40 fRLyA
ST A RURE ST B R A o, e B8 13 ), %
27 1, AF4S 22~62(39.8+10.9) %, ZHLVREAHL [ H
AR R AL

2. ML 2 BARF o T . AE[R]—SE a0 2= (I
b2 61 (I #% A Hi 1 Roche Cobas e 602 ) X
HHEAT L 2R A, 0 H A5 02 R BRI [ thyroid
stimulating hormone , TSH ; 1% 2% (Ey5F ( FIA]) .
0.27 ~ 4.20 mU/L], B R R BR 2 11 ( thyroglobulin,
Tg;1.4~78.0 pg/L), Tg HLiAK (Tg antibody, TgAb;0~
115 kU/L) ,

XA AT 3.70~6.29 GBq "' /IR A2 5K
PEIRIT R RAIR 43677 2~5 K, BUAYT A s dih
J7 1~2 K, IRITIRE 7 K174 5 AR (post-treat-
ment whole body scan, Rx-WBS) , %} H#5 X it 472
SE AT APPSR ML RE Ty, B A . ) g s AT
(tumor, T) FIAJE (background, B) X, A X 1%
FAETAE , T SO YT B (T/B fH)
T/B {H B ARMLRE J) 8 . 22 U00A ST W BE U R a%
BA FIR AR (fRTRRE ) PG S 227 1 iR 7 R —
AL T/B B M AL, RIGRITIE 4~6 4> H ik
AT I35 2797 BOTAS R A FR IR R 3 J6)  TSH /K-
IKF) 30 mU/L J& R Te(stimulated Tg, sTg) 1
SPEH RAT VAT RO B INE #4845 ; 2% SCk[ 6],
BB E R IRITIY sTg 5K LRI Iy Sl
sTg XFHE, 4550 M 3 24 (1) sTg FTF>20%;(2) sTg
FasE (THE B R EAE20% LAY ) 5 (3) sTg R [>20%
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37 {5l RAIR-PTC &+, 35 Bl 8% TgAb B #E4T
MG = AR 25 G VAl 2 B3 TeAb BHE, 2R
FHSEARZER A 85 R AR (Z5Htr a0

3. DNA $2 ORI P 58 AR R, fufi FH A 5 2H 21
DNA #2HUR 7 & QIAamp DNA FFPE Tissue Kit (i
E QIAGEN A F]) , # FEFR T N PTC FEAS 42 Btk
K41 DNA, i FH TERT SR 2l 5 28 6 Il a7
& (A TR BHECA R A A #5175 PCR
M2 (PCR 1L A i+ Roche LightCycler480 II %1)
PCR ¥ ¥ Bt— .37 °C 3 min; Bt .95 °C 3 min;
BrEE=. 95 °C 155,65 C 45 5,15 MEI; B BLpY
95 C 155,60 °C 1 min,25 MG ; LRI NE
( carboxyfluorescein, FAM ) Fl1¥2 3& %' J} B ( carboxy-
X-rhodamine, ROX) i R EZOLES, M A B-
Raf 55k K 22/ 95 2 R 25 H % ( B-Raf proto-onco-
gene, serine/threonine kinase, BRAF ) Y*"" 58 4% 4 Il
A (B ) SR A ) s 25 L e A BR A W) ) g
1755 PCR WE , §7 G B B —:95 °C 5 min; BT B¢
.95 °C 255,64 °C 20 5,72 °C 20 5,15 MEH; B
B=:93 °C 255,60 °C 355,72 °C 20 s,31 MEF,
TEHTBE = 60 °C I} R4 FAM 1 VIC (fRFEL G
HIDES,

4.5 2440 32 H GraphPad Prism(8.0.1) #f
TGt b A7 & IR A B E OB xts
7N AR IA] PG IRAT PR ST A ¢ G 6 5 2H (8] 5 P Bk
FeEATX? KB B Fisher B PIBEA1L . P<0.05 22
RAEGIFEX,

# R

LAY F #2455 . RAIR-PTC 3% TERT f5 3
THRABF N 40.54% (15/37) , i THUATT A R

0(0/40; P<0.001) , ¥4 C228T v s %A% | K & #i
C250T 278 ; 1fif BRAF " 5845 3R 5 iRy 7 A5 R 40 He
BEFIG 3 L[ 64.86% (24/37) 5 72.50%
(29/40) ;P=0.858] .

2.0 R %R0, RAIR-PTC 3% TERT )3 3
FRAFBHMEH AR K (1=3.76,P=0.001) ; 2275 fH
PR 5 PR bR B KA (1=1.46,P=0.155) JR4h
BB (X*=2.29,P=0.318) N M (X*=1.37,P=
0.713) JEALHER (X =2.36,P=0.308) 225 B0
Gt EE (R D), BIREITNEE T 23 &
AT TERT JH 8 F2848, S8 T & iz Ll 3/4,
1 BIAET H IR Y R 7R

3R A5 KT RAIR-PTC HR 3% 1% B k- 5 i
FRIE, 3k 27 B BB AFAE SR LA S MY 2 Ab 55 R k-,
wH B T/B {6, H b 9 ] TERT J7 3h +.
BRAF Y Y5875 i #92% T/B {EJG N 1.171 ~4. 412,
4 5] TERT J5 872878 BRAF " RG4% f FAH N N
1.459~3.316;7 ] TERT J& 8 F AN 58748 . BRAF' " 58
AERF I Ky 1.771 ~3.313; 7 7 4] TERT J5 2 ¥ #l
BRAF "™ XKL R ¥ AN 5 A8 1) B 3454 1,187 ~ 18.558,,
A 2 BRI EUIRST T/B {HA (14.958,18.558) .
4 DI ARRHES XS R 4 Z85G 7S kLB AURRAE , TERT
JA B985 SR E R AR BRI 1 3 (8/13 5 5/14,
P=0.037;3%2,K 1~4),

4. TERT Ja 8 R85 sTg B KR, TERT
A TR TIRITE sTg LFREF[11/14 5
57.1% (12/21) ], B E R I LG i B X (P =
0.357), TERT Ja 8+ R A4 sTe FaEF N 1/14,
TRER Y 2/14 5 A 5875 4 AH ;B 43 A 23.8%
(5/21)F119.1%(4/21) .

# 1 AJC TERT Z72519 RAIR-PTC £ 311 S5 BSR4 1F LA

- - AR WE s EERAR ZAEE () HRAMRAL (1))

T "

7 (Faess) (B (emias) gl BAE Rk B & RiHN
TERT+ 15 60.1£12.9 8/7 3.614+1.466 9 5 1 13 0 2
TERT- 22 42.7+14.4 7/15 2.428+1.378 6 12 4 17 3 2

K46 1 3.76° - 1.46° 4.11" 2.29"

Py 0.001 0.307 0.155 0.128 0.318
- N 7 () AR (1) ALY (7)) BRAFVOOF 525 ()
25 1%

Nx NO Nla Nib i IR WA ST pEER g R 7= 75
TERT+ 15 0 1 1 13 10 1 2 13 0 2 10 5
TERT- 22 2 3 16 13 1 0 19 2 1 14 8
K AE 1.37 2.36" 0.87" -
PA{E 0.713 0.308 0.649 1.000

L : BRAF 2 B-Raf JFURFEN 22/ 95 Z R EE A ; RAIR-PTC A HUR PERIETS P FFOR IR L Sk R8s TERT Sy s L il S e 53¢ il 5 + 3278 SR 72 T
M, - FORGAETINME e B, AN, - FRORTEHR (75 Fisher i VIHER )
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R2 AFRZAEZLAIZ RAIR-PTC £ H Ayt
R KA BUERAE 20 A5 (191])

N BRI
21 51 %
A B C D
TERT+BRAF Y0¥ + 9 7 0 1 1
TERT+BRAFV600F — 4 1 1 0 2
TERT-BRAFYO0F + 7 3 0 4 0
TERT-BRAF V600F — 7 2 2 3 0

1 BRAF 2 B-Raf JFU 3 R 22/ 95 % 2 25 11 %l ; RAIR-PTC
T P T 1 R R 2L S R s TERT Ay v Aor il S5 7 S il 5 + %
A PR, - IR AL A SRS AEATRAL, B 8 R 5 RS
S B VAT R TE IR EE T, C A RS AL R, D R L
PRFFSERLRE 7, (E 15

i

WHFE & P BRAFY 2845 5 PTC ' RAT 25 M1 T

YIRS, M RAT SRR #5002 PTC A R W5 5
bRz —, SCHRRIE PTC H3% BRAF g8 %5
MRZHC IR R3S RAF ' IR 1% 2878 Tl
T RAIR BYRESFPERAE, TERT J5 sh 758748 5 HUR
J R R A2 B AT o A M, RS
BRAFY AR SLAZ B ¥ PTC AR TG £ T
SR PR EAE T . TERT J5 30 F 28748 (JhH 2
C228T) Al fiE & RAT SEA 10 7 — IR IR &,
ARG E] RAIR-PTC H TERT J3 3 T 548
R e TR T A S 578 130 R IR A 4
1t J ( anaplastic thyroid cancer, ATC) 1 [¥) 58 A8
R TATREAY AN R ; (1) A4l RAIR-PTC i35 41
LB WA 2% . TERT JE 31 72745 & —A 54>

| q

=B

-

/i : N)gd\‘i/
/

3
@;_J.ﬁ ®

©

7

B 1 S S SR (TERT) JE 20 F Rl B-Raf JFUR LR 22/ 95 2 FR 26 1R ( BRAF) VSO0 S0 5 A5 TRk iR v 1 HFBR B L3k IR 98 ( RAIR-
PTC) 3 (5,71 %) H R M AR AR B (i Sk B ) o B U B IRIT I AR R AR (1A) 93 CT /RIS RS 41 (1B)
6 M HJGFHR P IRITRHIAER CT /RFEER AL R (1), P BAGURFERALADARB(1D) . RJS 6 4FME SRR R IR YT, RG 8 4FFET:
B2 { TERT JA3)F%75 RAIR-PTC ¥ (20,56 % ) F RS M AR AT I (s m BB AL ) o & UK 3 L IAYT I 4505 Jili s 2 A k4
(2A) W CT /R WIS AL (2B) 56 A JE TR P T IAYT I HHE CT & B AS AL K 2 (20) | AR LA 5 B AL 2 2 FR B )
(2D) , AE SRR BB RS yAY7F B3 Y BRAFYOF 5878 RAIR-PTC % (%, 52 %) BB AL AR 2 I8 (i S B RS 30030 )
BB IRIE I BRI AR B (3A) , B0 CT /R TEIIFE A2 1E (3B)  JREAIT I CT /R A3 K (3C) , BT BAR AR A 10 00 4%

W(3D) ,8 4FJ5 A ST R I iR

4 TERT Fl BRAFVOF S ¥R 5848 RAIR-PTC H 3 (40,39 %) He kA% 4 46 4 (8] (55

SIRFEREHNL) o ER P IR AR F RS AR R AT (4A)  MER CT /R BIREL R XL (4B) L6 S H R TR P LIRYT IS CT 7R 22 F i
FEIEMR AT P IR A/ (4C) R BUN R AT Rl (4D) | H Rl 2k 218
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AR SRR 2 AT B A 1 5 B og
g s =R R RN SR X ) s W LN S )
2o LAY R AR ERIR T R kA 5 1 BB A A A AR
A, YR Ak 22 B R R R I AL SR 2R R
(2) TERT 2875 3R 5 HUR B8 (042 22 v A 560 A&
WA 3 BILHZUF 2 W v 4 M A (e BLAR 28
PERHLU WA —) Horp 2 il %42 T TERT J3 3l
TRAS 5 4 RAIR-PTC B KR LA b %
(27/37,73.0%) .

AR K, kE T/BAAEMLT 6.2 BUREAEG
JE R AWFSET TERT B3 FRA B E T/B
(T Z A, RATR A4 451E B 22 Ml 26 30 0 9 kb
AL, AR AR R R DA 2 R E R
J7 T/B AR &, e on Sl R 47 H S 2697 T/B {H
T PG, W R 4B LRE J1, 5 Yang ') (A
FA], ABEFE TERT AR oAy (B A 1 iR
[ A ARHERL 2 sTg A 408 R, J5 H sTg ik
T G R IFAET . A E KB TERT RAE Y
TEHER T A AR 5T A0 T B4 A X — &5
B, A5 RAIR-PTC BETH L=1:1.467, 5 F
K E AR AR A P RS S %
RN B PTC REBHEZ —,

AHFFE 25 BR TERT Ji 81 F %45 5 RAIR-
PTC B YA, H B H A S B A,
WFFEE A TERT Ji 8l 15828 1 G A FH R AR 8 6 Y5
P Ffr R A SR o A RO DR Ik v 3 D) 2 AR A
5 HUR MR 405t 28 ) (fine needle aspiration, FNA) 4%
A R R0 A& A= RAIR BYRTREE , ARG YT 7
ESINI PRI E TN

M2 ARSI RAIR-PTC % 1 TERT 3
Bl TS R R I IR TAE iz SE R 28 A5 Oy
TR AR bR 2 — SR ASBFREAEAS /N, HL
F AN A L% Lk A AR5 3 PR 9 A 3T, 3
SIS A . R BRI ] A
TRIT ARG, vTREXT S = AT, PRIUL, J5 ek gk
SLEAERE R R T R IRYT B, A ARV I
TRl T HATC A e e sk R AR, AT E B,
JigR 4l AU AT e ol e B el R T R ) B s AR S RRUE
P, FEEL AU 2R AL TR 2401
BTN BAR B PR A 22T R
FE 5 X ) — 3 19 TR A 7 JE ke R e A b e A
DA SRS HE . 530 AR TP 1 BRI R
ANGAR FR B RS R AN R T o 175 1 J TG 5 4R
PIBET R AA e 2t R R UG &R XA fritt—2

i

FlsEMER P 1R WIJOH a5 sh 5

PEETTMRAR A EIhE HREE SRENG R B SR B R |
GEHAIAT BRI - SE DA 5 THIBE AR s ARETE WA R A
SIS S R
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