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mDNAE N 33 F KA 695 WAL, ARIE AT 42 5 M TR RGP . 5 360k K IR A 57 Ao 3L Sk ok
R 328 7 A GO mIDNA A A& B 0 5 o A5 A 25 B 43+ 340 55 AmtDNA R %5 5 BB A4S R 14 £
Fo, AATILKR F AR 6 AR MIDNAR T 5 5 I R A AH IE R, 6 838 b2 FPCRAMI3A
oA LB LR o B AR A P mIDNAR) 4, 45 R 27, L3R TR & H mtDNAG) I AALE
A5 Hy R Ao RNAZAD X 49 KT H IR % T 45 0 TR, 250K TARRRE &4 o Btk Ak
BMABR FEARNA BAKGG AR C LS E, FOUZ FPCRER T, FARMMRIG F F RIS 217
A mIDNAYE N A B 2 F 45 % i FRIRAY, fo e d i@ AR AT, P 6 mtDNAYS M ALK F 457
T RARAE, X2k R K U, mDNA$E M 4k 64 25 At An FAMKITE A %50 R 49 5 25 T He Ak ) F AR AR
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The Study on the mtDNA Mutation in Papillary Thyroid Carcinoma

ZHOU Chen, JIANG Zhiying, LIU Yihong, BAI Yidong*
(School of Laboratory Medicine and Life Sciences, Wenzhou Medical University, Wenzhou, 325035, China)

Abstract This study explored the correlation between mtDNA (mitochondrial DNA) mutation and thy-
roid carcinoma, and evaluated the diagnostic value of mtDNA copy number for thyroid carcinoma. Analyzed the
relationship between mutation rate and clinical data after mtDNA sequencing and haplotype typing in patients with
nodular goiter, follicular thyroid adenoma and papilla thyroid carcinoma. Finally, the mtDNA copy number in tis-
sue and blood samples of three groups was measured by fluorescence quantitative PCR. The results showed that
the mtDNA mutation rates in complex I subunit coding region and tRNA coding region of patients with papillary
thyroid carcinoma were significantly higher than those in nodular goiter, and mtDNA haplotype M had lower lymph
node metastasis than haplotype N in patients with papilla thyroid carcinoma. The results of fluorescence quantita-
tive PCR showed that the mtDNA copy number in the tissue of patients with thyroid adenoma and thyroid carci-
noma was significantly higher than that in nodular goiter, but both of them had lower mtDNA copy number in the
blood samples than that in nodular goiter. These results suggest that the mtDNA copy number changes and complex
I subunit coding region mutations may be used as biological indexes for the diagnosis of thyroid carcinoma, and the
mtDNA haplotype N may be used as an early warning index for malignant changes of papillary thyroid carcinoma.
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FFODR B A68 A2 P4 030 2 435 HR s DL Pl PR e, 24
o 4 B A IR 1R 1%, L ARTR AL 22 4 1 ok 52 4 )
IR, Py i R R B 5 A5 2 o [R] 3 3 [ T AR
i, HR B FROIR e AR R R AL TR T B &
HIEE

2R 2 T L3100 A S AT A SRR I R
ST, AR A 4 ) AR R R R I
B, SRR R S MR R R AU OG, R
(LR Ty e T 28 8 22 P i J8d 1) S 2 PR AR 1
£EFi14 DNA (mitochondrial DNA, mtDNA)Z i £k #i
R TIEEE E L RNAGT T, B 37 mid L F
AHEG S ) D-loop X, 4w [X #1134 FE K (ND1
ND2. ND3. ND4. ND4L. ND5. ND6. CytB.
COI. COII. COIIl. ATP6ase. ATPSase)ffl k%5
LREE AT Y G R, A, mtDNATES
15 i) D-loop [X AT i % mtDNA I & il . mtDNA (] 5
A 5 SO L 1) 2o A Ty e B SR A o R LA R BECHR
AR R R ARV R . B AT TSR B,
mtDNARAL 5 B, LR, S %2
Tl 96 P R A B IR O, ek, b5 HR I 5 DI AR DR
[ mtDN A Z8 45 [X 45 0 45 1345 & 7R 0 3 3 K] DL B
D-LooplX . TRISKAZF PIFE 1 2 WM Jigg v i 8 1
mtDNA [ A RIS R ATV I 1) 5848, IH7E
JR AR H A A B 2 R . I L, mtDNA
AR 55 HUR g AR R R G R AE 153 33— 25 1A
JOR NI AT e G ER N L NS IR INGER TN 9 8
LSRR FEOIR BRI 98 N UK 2123970 A 4 A ot 33k
AT AR AR, 73 BT mtDNAJE R R AR ML Kr
PR RITE SR N R B 22 5, DAL SR FOR e
T mtDNA I R AER A5 B 51 R BRI R,
I I I %O E B PCRRAS I £ 15 P HUAR b . &
TR FFDR U e 7L SR FROIR B8 Hh mtDNA#E DL
AL

1 #RFEE

1.1 #%

L1.1 RAARAR  AFFFRABRMERKEE—
B e B B AC B % R A b, I AN UK L 4R AR
T8 R 2 A} K 2 58 — B 2 B 1 HFOIR e A0 R
P FOR IR B B AERE . ERME
% Bt 5 — P I 25 Bt B AL R4 92451 IR i A1 69 451
RLVE IR B 7 BB 2 R R UK 5 H 4L 4L A A

JEA SRk . AR 2, 9241 FUR B 41 4R
A LR FOIR iR, 6951 R PR iR 2L 41
o A B 45 2 8451 08 v B FRBR i M98 R 41497 & 1 P
RERBE . BT VKRR BELE ) A 48 9 95 AR~ 4r
et (hematoxylin-eosin staining), &FiK ) F & &N
5 pm, FoREE 3K VKRR ERAL )AL AR A
KREJGEAF T 9256 = —40 °CUKFH, % H. 16161H
R IR 2 2ok RN LI, L SR B IR
W B 2:7, FEEATaE N 14~81% , P
RN 47.96111.20% 5 JEIE A FUR IR R 40 55 &«
EEBI o 3011, fEER A Ta Dy 17~73% | “FI4EE N
46.79+17.00% ; 4515V AR IR 41 55 2 e Apl oy 8:33,
SRR ATV N 30~72% | “TFHIFERE N 49.41£10.60
%o [FIITUSCER BB I A T Bk, BFE AR . M
G M. HARR AR VKRR R
HZW g R MR/ S 5 R H R AR A O
BEKT (B FIRIRER . =M HF IRJFEEER. TSH.
W FT4. W FT3%%), HUIRARE DA TN RTZE,
RIRNRIE CATO A TS, 45775 1 R IR DA T T4

JEH . MRS, ST HA LIRS, s
ALIb NG .
1.1.2 XA MM 2L MR S2 R : 10 mmol/L Tris-

HCI(pH=8.0)~ 2 mmol/L EDTA(pH=8.0)- 0.5% SDS(m/
V). ZL4NMIZHH : 20 mmol/L Tris-HCI(pH=7.6). &
H k. Ex Taq DNA Polymerase. DL2000 DNA Marker
FlPremix Ex Tag™ (Perfect Real Time)$3)W H E 44 1.
FECRIE)VA IR A W] . PCRIN 514 B 5 AE M) TR CRIE)
AIRA R, WKL BEFEE HBBIA A

1.2 753

12,1 BAR. MBULBLTHLGEL (F
TR BLEE 4R T T, I ] B A B 5
R FFODR IR IR B 285 715 1 FEER BB DK s 2R
Jv, IRYEA R H A RS, HAC S BAEERB T 1)
JSTHI X 7 73 4 it 5 4 XA bR i o

1.2.2 RARBMLE Y R 2K E A DNARR A
(1)38 5 3 30 30 B O 2 B S 82, B IS T
HR R X Q)N = H AR R SR I, )
OB, P SR LIk, - JEK S
75% CE S ZE KR O e 38, 18 KA AR T
(3) R TRURe M FB i o 40 2R g 40 1 B0 1) A i 4 1)
X3, PR S /)N o0 I EURH LA A 2 A\ 1400 L2 fila 22
RS B OE R, SRS NN 3 uLEE B k, A
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TSI JETCT56 °ClEIR /K IR AE HIHAL5~6 h; (4)KH 1L
WA Z W, IATA B REH 240 pL, FHFR0
PRGIRS) G VK15 min, 2854 °C, 18 000 r/min, &5
15 min, BC_EEW, INNTRA B TEK 7 A EE800 L, 78
SIRE)JE, 4 °C, 18 000 vmin, 250210 min; (5)37_-38, [
TIANT5% 5800 pL, HifEIES]JE, 4 °C, 18 000 t/min, 250
10 min; (6)F* FiF, =i T 1/%40 mingl 65 °CHJHAX
TR0 min, AE AR TE TR R (TR K
751K 50 pL, 65 °CH A F¥fR 1 huli4 °CUKAE
BRI

123 MR AAEADNARIGE  (1)FELS mLEO
EHIIA200 pLAs fbrAs, BE H 1A 900 pLLL 4
R, FUEIR ) 5 2R T CE 10 min, H[AIAETRE S
JLIX; (2)18 000 t/min, =i, £54003 min, 7 L35, F40H
DUEHINA 600 pL4HRAFSZ PR, S8 G NN 3 uLig
Bk, RS BARIR 5] J5 1T 56 °CIEIR KR H

THAK3~5 hy QYRFHALIRA B 2 =, A B0 a N
T (BERREH200 pL, FHF- 720 IR IR S 5 UK 10 min,
SRJ5F4 °C, 18 000 r/min, &5.0>3 min; (4)W_EIEWINIA
600 pL5F N, 7853515, 4 °C, 18 000 r/min, 250
1 min; (5)7 13F, MIEHIIAT5%LEE800 pL, A5
IRA1JG, =i, 18 000 r/min, B5.0r1min; (6)FF _LiE, =
IR T840 minB{ 65 °CH &AL EF)E 10 min, {£5
HBRAR TE R, NN R K R 28 17K 50 pL, 65 °C
FHRAX VAR hBld CCOKAE AR o

1.2.4 mtDNAZ KRR 5 Fo R L 5 & Z
MITOMAPHHE FZE ¥ mtDNA S IE S1#5 2% 5 41
(revised Cambridge Reference Sequence, rCRS), ¥# it
24X LR HE R S 1R e M S PCRY Y mtDNA
L7, EHlVIFFIVERE WA 1, W) B R A AT
PCR I, JN5E 5 (72 0 5 485 1% B AR Bt it %
E, BEMI)E, BIKE R IPCRY 1Y =ik g4

#1 PCRI HEmtDNALFHI24375 4]

Table 1 24 pairs of primers which used for the amplification of the whole sequence mtDNA

514 SIFPEI(5'—3") 514 ST HI(5—3") GG
Primer Primer sequence (5'—3") Primer Primer sequence (5'—3") Amplification range
IF CTC CTC AAA GCAATA CAC TG IR TGC TAAATC CAC CTT CGA CC 611-1411

2F CGATCAACCTCACCACCTCT 2R TGG ACAACC AGC TAT CAC CA 1245-2 007
3F GGA CTA ACC CCT ATA CCT TCT GC 3R GGC AGG TCAATT TCA CTG GT 1 854-2 669
4F AAATCT TAC CCC GCC TGTTT 4R AGG AAT GCC ATT GCG ATT AG 1 499-3 346
SF TAC TTC ACAAAG CGC CTT CC 5R ATG AAG AAT AGG GCG AAG GG 3169-3 961
6F TGG CTC CTT TAA CCT CTC CA 6R AAG GAT TAT GGA TGC GGT TG 3 796-4 654
7F ACT AAT TAATCC CCT GGC CC 7R CCT GGG GTG GGT TTT GTA TG 4 485-5 420
8F CTAACC GGC TTTTTG CCC 8R ACC TAG AAG GTT GCC TGG CT 5255-6 031
9F GAG GCCTAACCCCTGTCTTT 9R ATT CCG AAG CCT GGT AGG AT 5 855-6 642
10F CTC TTC GTC TGA TCC GTC CT 10R AGC GAA GGC TTC TCA AAT CA 6 469-7 315
11F ACG CCAAAATCCATT TCACT 1IR CGG GAATTG CAT CTGTTTTT 7 148-8 095
12F ACGAGTACA CCGACTACG GC 12R TGG GTG GTT GGT GTA AAT GA 9737-8 797
13F TTT CCC CCT CTATTG ATC CC 13R GTG GCC TTG GTATGT GCTTT 8 621-9 397
14F CCCACC AAT CAC ATG CCT AT 14R TGT AGC CGT TGA GTT GTG GT 9230-10 130
ISF TCT CCATCT ATT GAT GAG GGT CT ISR AAT TAG GCT GTG GGT GGT TG 9 989-10 837
16F GCC ATA CTA GTC TTT GCC GC 16R TTG AGAATG AGT GTG AGG CG 10 672-11 472
17F TCA CTC TCA CTG CCC AAG AA 17R GGA GAA TGG GGG ATA GGT GT 11 314-12 076
18F TAT CAC TCT CCT ACT TAC AG 18R AGAAGG TTATAATTC CTA CG 11 948-12 772
19F AAA CAA CCCAGCTCT CCC TAA 19R TCG ATG ATG TGG TCT TTG GA 12 571-13 507
20F ACATCT GTACCCACG CCTTC 20R AGA GGG GTC AGG GTT CATTC 13 338-14 268
21F GCATAATTAAACTTTACT TC 21R AGAATATTG AGG CGC CAT TG 14 000-14 998
22F TGAAAC TTC GGC TCACTC CT 22R AGC TTT GGG TGC TAATGG TG 14 856-15 978
23F TCATTG GAC AAG TAG CAT CC 23R GAG TGG TTA ATA GGG TGA TAG 15 811-5

24F CAC CAT TCT CCG TGA AAT CA 24R AGG CTAAGC GTTTTG AGC TG 16 420-775

I LA KT 4, PR IE R 511, R A 5190 -

The primers are named with numbers, F for forward primers and R for reverse primers.



Ji R AR AR TR h 2K A DN A R AR HIF 7

65

KAEVAHRA A . B AT Codoncode Aligner
4.0.4, LA rCRSTENZZ5 75X T 7 51 EAT L XS
3T, T AR R mtDN A R4S 47 A AT mtDNA A% 1
R 2 AT i o FRAT T PP AR AR A T A 2 2R
T AN R AE A1 JE I B 440 L H (1 7 1505 SR M 4
mtDNA R AR A7 5 (B HE 5 4 578 Fl 4 N\ 2k AR,
T4 3 371 738 A TR] B 2 26 993 A8 2H 3R A1 J& il ik B 200
FL e (A7 A 5 A mDNA BAZ TR 2 S PEAL S . 21
Hfl A mtDNA 7Y 4% 2y 548 7 5 7 A= R RRIR A TN
A 1, [ B 35 A 570 P R A R FRR 2 o S S 1,
R F 00 0 P ) AT 4] B mt DN ) [R) S o i 52
125 LAk EENEE SHEYAOE LT
RINFE R G0 R B WX BT 8 AT 2R 5 Y
Y8, FHilE i MITOMAPEHE 34T 001

12,6 RABRE LAY ART oy W
MITOMAP#( ## % (http://www.mitomap.org/bin/view.
p/MITOMAP/HumanMitoCode) " #2 £t ] A 3% 2k %
R AE B0, 43 HrmtDNAZE AR i i i & FE R e As .
iz FH Cluxtal /4 1.83 i A H X A ZEmtDNAZw 15 1113
AN I W e A A5 P I 35 1 TR 7 4 AN O/ ot 9 (1
mtDNA % i [ 2 34 1R 17 ZII(NCBIEUE 1), 70 B &%
SRFER PR . 9NN 37 PEE
BORRS DR R B XS S, B A
SR

1.2.7  HE ARG X IAR 1) 528 Fe il TN o g
25 A6 I T B 5 M 1 T AR 45 9 5 2 75 3 A B
Mt EERR 1, AT R F gm RS X 1) mtDNA R
A3y 9 TR XIRAR (FEAR A 38 RSO I G 1 2 S I 11
e YRR [R) SIS (FAR I BT AH Y. Gt B 2 55 1% 11 5
), Ja#& X3 NTo LR (RAL 33w i AH 2 =
P& 25 S T A 2 S, TG AR L 2 K

FRRZE ) FERY AR (B N B O AR T B S I
TR e ) MR SR AR (AR AN 3 FRUAH L 4 i
FERR ) F )0 T JC SURAR IR 5 R AR 1 W] 0f 2k
WA TR I (1) 5 BOE BO™ B RZ , BT LUK IX Y
FhRAR 58 SRR A 1, @ 118 H] PyloPhen-2
HHE PE X mtDNAE SCTRAR i F{AH I 2 4544 1 D)
RE S MRV ZEAT I, FRATT45 2 =M 25 2R Benign. Pos-
sibly Damaging. Probably Damaging(http://genetics.
bwh.harvard.edu/pph2/). Z:H IVANZE 224 Possibly
damaging mutations i Probably damaging mutations4t
Fi N Potentially damaging mutations, KA 1HK 2 AL
EIRMESRAE | Benigny RPERAL . H TR AR A
TR AE AR IR 1t SRAZHKe 7T e 52 0 2R AR 52 A A4 I L 1)
e, DRtk FRA PREX PS8 RAZGupR e S8, THs
[ SCAFFIFII 25 5 Benign ) mtDNARAFFR N R
VERAR , RARKL i fE AR IE S 25 bRl MITOMAPAL
P mtDBEHE E FGoogletd %

1.2.8 FEERIXEZFPCR W EENIMNAKRE
RFA 20 uL: Premix Ex Taq™ 10 pL(2x); ROX Pefer-
ence Dye 0.4 pL(50%); F/R5|#)#% 0.4 pL(10 pmol/L);
TagMan Probe 0.8 pL(5 pmol/L); ddH,0, 6 uL; ¥ i
2 uLo 40MEIR, SRIZEAF: 95 °CTIAENE10 s, 95 °C
S s, 58 CCLEAH 30 so i 7AMARE i FE (bt i
HA PR % R e it , Bt s BERRIE N 10, 10°,
103, 10%, 10°. 10°. 107#% DLE /uL Al —AN FH PE X}
FE, bt 2k RO : 0.99~1.00, 7 HE B3 40 4L
EFF%HY5H 1 90%~110%. K P25k, {fH] ABI
StepOne’ )i i€ £ PCRAX , FAMRAK 2K A, ND1
P2 DIHUREK mtDNA )P DL, f-actinFE KI5 U]
T E . BREF) 55K F FAMBeRIbRic , 35
K ECLIPSEZLEIARIC, 9t E & 5| AR ILAR2.

®2 WAEESIMRIRE

Table 2 The primers and probes for fluorescent quantitative

Fe A ST BN E SIIFFFI(5—3") HEDH K £ /bp BRI EE/PC
Gene Sequence position Sequence (5'—3") Gene length /bp Tm /°C
p-actin F(1997—2017) ACC CAC ACT GTG CCC ATC TAC 107 58

R(2081—2103)
P(2025—2045)
NDI F(3789—3811)
R(3840—3861)
P(3813—3831)

TCG GTG AGG ATC TTC ATG AGG TA

ATG CCCTCC CCCATG CCATC

CCT CTC CAC CCT TAT CACAACAC 73 56
TCA TAT TAT GGC CAAGGG TCAT

AGAACA CCT CTGATTACTC

FARER IR 519, RICER S 81 51 4, PARGR DO 2 BARET, Tm 5| Mk R KR Z .

F stands for forward primers, R for reverse primers and P for fluorescent quantitative probes, Tm is the best annealing temperature for primers.
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129 %it#a#r  NFSPSS 16.045 8t H+
J5 s 56 AN Fisher” siff ) ME 22 A6 50 40 v FEOBR e AT R 12K
FFR IR 22095 ZH IR mtDN A SR AR - 2R A B35 2 43 A e
e R ) 2 180 0 22 555 M7 REAS AR 56 B8 HHmtDNA

P TUHUMAH ) 2 57, P<0.05 9 it 258 X e

2 R
2.1 FSIREKBRE.

14 BAR AR BPsR A P mtDNAZR T 25 R
W7 A4 B 45 N 28 3~ SHs , 78 9241 7L 3k

EIEVIR FRAR BR BRI FNEE T

R HUIR B9 (papillary thyroid cancer, PTC)J A+,
RILAG 52195 NAE S A AR W5 4 15 [X K A=mtDNA
HRAF(56.5%), — A EH65 M mDNAZAZ AL, 10
B N &2 B Bl EmtDNAR A, H 126 k4 T
tRNAZ i JE K] 2 48 (13.0%), 7 549 & A T rRNA G 1Y
R R AR (5.4%), 4 341 9% N /EmtDNA R D-loop X &
A TRAR . AE28MBEVAR FOIR R B8 (follicular thyroid
adenoma, FTA)Ji A, B 114195 AL E &K 3 2%
i X & A=mtDNAZR 45(39.2%), £ 4513 mtDNAZ
AL 55, G200 N A2 M mDNASR AR, 361 K4

*3 FRBREEMIDNAREE)
Table 3 The mtDNA mutation in thyroid carcinoma

FAGS RS fRPE mDNAZE MR KA WP it
Sample ID Gene mutation IC mtDNA change  Amino acid change Mutation type Destructiveness Reported
Tc253 ND1 / 3571insC L89frameshift Homogeneity D Yes
Tc381 ND1 / 3571insC L89frameshift Homogeneity D Yes
Tc386 ND1 / 3571insC L89frameshift Homogeneity D Yes
Tc400 ND1 / 3571insC L89frameshift Homogeneity D Yes
Te254 NDI / G3842A W179Ter Homogeneity D Yes
Te303 ND2 / G4720A W84Ter Heterogeneity D Yes
Te259 ND4 / 11038delA K93frameshift Homogeneity D Yes
Tc283 ND4 / 11038delA K93frameshift Homogeneity D Yes
Te335 ND4 * 10952insC Lo65frameshift Homogeneity D Yes
Tc373 ND4 * 11872insC P371frameshift Homogeneity D Yes
Tc322 ND5 / 12384insT I16frameshift Homogeneity D Yes
Tc346 ND5 / 12382delA I16frameshift Homogeneity D No
Tc364 ND5 / 12425insA N30frameshift Homogeneity D Yes
Tc365 ND5 / 12425insA N30frameshift Homogeneity D Yes
Tc269 COl1 / G6727A W275Ter Heterogeneity D No
Tc276 COl1 * G6321A G140Ter Homogeneity D No
Tc323 COl1 * G6573A G224Ter Heterogeneity D No
Tc330 COo1 * G6708A G269Ter Homogeneity D Yes
Tc342 Co1 / G6789A G296Ter Heterogeneity D No
TC397 Co1 * 6582insGAG D227frameshift Homogeneity D No
Tc277 co2 * G8153A G190Ter Heterogeneity D Yes
Tc341 CytB * G14888A G48Ter Heterogeneity D No
Tc286 ND1 * C3416A P37H Homogeneity Probably D No
Tc296 ND1 * G3380A R25Q Heterogeneity Probably D Yes
Tc319 co2 / G7604A VM Homogeneity Benign Yes
Tc386 co2 * A7828G L8IL Homogeneity — Yes
Tc363 NDI * G3481A ES9K Homogeneity Probably D Yes
Tc378 NDI * C3680T S125L Homogeneity Probably D No
Te325 ND2 / G4818A EI117K Heterogeneity Probably D No
Tc289 ND3 * T10252C F65S Homogeneity Probably D No
Tc391 ND3 / T10060C MIT Homogeneity Possibly D No
Tc348 ND4L / T10563C C32R Heterogeneity Probably D Yes
Te251 ND4 * G11423A E222K Homogeneity Probably D No
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FEA G FEH AR fRsFE miDNAZEAS HRERRA RALRNY WA B
Sample ID Gene mutation IC mtDNA change = Amino acid change Mutation type Destructiveness Reported
Te261 ND4 / T11046C L96P Homogeneity Probably D Yes
Tc266 ND4 / T11613C L285P Homogeneity Probably D Yes
Tc319 ND4 / G11711A A318T Heterogeneity Probably D No
Te351 ND4 * GI1169A G137D Heterogeneity Probably D No
Tc296 ND4 * T11441C S228P Heterogeneity Probably D No
Tc256 NDS5 * T13706C L457P Homogeneity Probably D No
Tc296 NDS5 / T12467G F44C Heterogeneity Probably D No
Tc300 ND5 / G13804A A490T Homogeneity Probably D No
Tc281 ND5 * C13250T S305F Homogeneity Probably D No
Tc384 ND5 * G13471A A379T Homogeneity Probably D No
Tc342 ND5 / T13685C L450P Heterogeneity Probably D No
Tc252 COl / T6229C L109P Heterogeneity Possibly D No
Tc304 COl1 * G6729A A276T Heterogeneity Probably D No
Te370 COl * G7108A G402D Heterogeneity Probably D No
Tc342 COl1 / G7075A G391E Heterogeneity Probably D No
Te356 Co1 * G6958A G352D Homogeneity Probably D No
Tc262 CytB * T15144C L133P Homogeneity Probably D No
Te315 CytB * GI15135A G130D Homogeneity Probably D No
Te331 CytB * G14973A G76D Homogeneity Probably D No
Tc373 CytB / T14979C 178T Heterogeneity Possibly D No
Te311 ATP6 * A9135T E203D Homogeneity Probably D No
Tc316 ATP6 / T8966C 1147T Homogeneity Possibly D Yes
Tc323 ND2 / C4940T L157L Heterogeneity — Yes
Tc261 ND4L / G10653A A62T Homogeneity Benign Yes
Tc362 ND4 / G11914A T385T Homogeneity — Yes
Tc281 ND6 / T14326C V16V Homogeneity — No
Tc363 CO3 / G9305A M33M Homogeneity — Yes
Tc300 CytB * G15093A Gl116D Homogeneity Benign No
Te311 ATP6 * A8784G G86G Homogeneity — Yes
Te311 ATP6 / C8829T NI0IN Homogeneity — Yes
Te311 ATP6 / G9053A S176N Homogeneity Benign Yes
Tc316 ATP6 / A9120G L198L Homogeneity — Yes
Tc297 D-loop G260A Heterogeneity Yes
Tc336 D-loop T16093C Heterogeneity Yes
Tc348 D-loop T152C Heterogeneity Yes
Tc302 16S rRNA G1748A Heterogeneity No
Tc325 16S rRNA 2 463delA Homogeneity No
Tc335 16S rRNA T2285C Homogeneity No
Te363 12S rRNA GI1285T Homogeneity No
Tc400 16S rRNA G3091A Homogeneity No
Te251 tRNA-Asp T7579C Homogeneity No
Tc297 tRNA-GIn G4358A Heterogeneity No
Te316 tRNA- Lys T8306C Heterogeneity Yes
Tc329 tRNA-Val G1606A Heterogeneity Yes
Tc338 tRNA-Asn G5667A Homogeneity No
Tc339 tRNA- A3243T Heterogeneity Yes
Leu(UUR)
Tc349 tRNA- G3 44A Homogeneity Yes
Leu(UUR)
Te367 tRNA-Ala A5649G Homogeneity No




68 BRI

8iR13
FEA G B R AR fspPE mDNASAR BIERRA RAHMY 87N e RiE
Sample ID Gene mutation IC mtDNA change  Amino acid change Mutation type Destructiveness Reported
Tc370 tRNA-Lys T8355C Homogeneity Yes
Tc384 tRNA- G3244A Heterogeneity Yes
Leu(UUR)

Tc397 tRNA-Met G4412A Homogeneity No
Tc334 tRNA-Trp T5574C Heterogeneity No

mtDNAZAL R 8 R R AL R, By 22 A 1 BE53 AR RALHT R L . SRR FR SR B AR AR AT BT ) SRR L i, S
JE AT T BE R B il Ja MR IR BRGR 'S o ICF P R HEAL SRy 1, * i FE O~ PR AL, /Al v BE AR S AL 5. DARRIEIA TR, Prob-
ably DFIPossibly DIXFRIETEMIA M TEAE, Benigny R TR, “— g [a] L RAZ.

In the mtDNA change column, the number represents the mutation site, and the letters around the number represent the base before and after the
mutation. The number in the amino acid change column represents the amino acid sites in the corresponding subunits, and the letters on the left and
right sides of the numbers are amino acid abbreviations before and after replacement, respectively. IC indicates the conservatism of interspecific
evolution, * is a highly conserved site, and / is a non-highly conserved site. D represents destructive mutations, probably D and possibly D represent
potential destructive mutations, Benign is benign mutations, and “—” is synonymous with synonymous mutations.

R4 IR FRBRBRE P mtDNASRE
Table 4 The mtDNA mutation in follicular thyroid adenoma

ARG 5 R RA syt MIDNAZAR BIERRA RAZLENY {e7N s il
Sample ID Gene mutation 1C MtDNA change Amino acid change ~ Mutation type Destructiveness Reported
Tb131 ND1 / 3 571insC L89frameshift Homogeneity D Yes
Tb103 ND2 * G4 974A G169Ter Homogeneity D No
Tb105 ND3 / G10 288A W77Ter Homogeneity D No
Tb142 ND4 * 11 872insC P371frameshift Homogeneity D Yes
Tbll6 ND5 / 12 425insA N30frameshift Homogeneity D Yes
Tb135 ND1 * G3 910A E202K Heterogeneity Probably D Yes
Tb141 ND1 / G3 955A A217T Homogeneity Probably D No
Tb124 ND5 / T12 638C MI101T Heterogeneity Probably D No
Tb111 CytB / T14 748C MIT Heterogeneity Possibly D No
Tb142 ATP6 / T8 789C L88P Homogeneity Probably D No
Tb141 ND4 / T11 827C A356A Homogeneity — Yes
Tb136 ND6 / G14 384A A9TV Homogeneity Benign Yes
Tb139 COl * C7 196A L251L Homogeneity — Yes
Tb108 D-loop Cl6 111A Heterogeneity Yes
Tb105 16S rRNA T2 352C Homogeneity

Tbl1ll 12S rRNA T1371C Heterogeneity

Tb142 12S rRNA G1393A Homogeneity

mtDNAZZALE PP AR R AL i, BT A7 i) TR 0 IACER SRR i FOBEE o R R SR A v B AR A AT S M 22 v R 2 R R 0 45, By
TEA L Ry A B T R IR TR S o ICHR AR A AL R~ 1L, * A FEOR P VAL A, AR FEEOR ST IOAL . DR BIRPEAZ, Prob-
ably DfilPossibly DACERIEAEMINETAR, Benign Ay B RAZ, “— R R LRAE

In the mtDNA change column, the number represents the mutation site, and the letters around the number represent the base before and after the
mutation. The number in the amino acid change column represents the amino acid sites in the corresponding subunits, and the letters on the left and right
sides of the numbers are amino acid abbreviations before and after replacement, respectively. IC indicates the conservatism of interspecific evolution,
* is a highly conserved site, and / is a non-highly conserved site. D represents destructive mutations, probably D and possibly D represent potential

destructive mutations, Benign is benign mutations, and “—” is synonymous with synonymous mutations.

T rRNAZi A 3 [K] 975 (10.7%), 4 16195 A\ £ mtDNA HH 13 mtDNARAAL &, A 26090 N A 24
) D-loop X KA 5848 . E 4 145] &5 5 14 R IR i mtDNARAZAL 5. B4, A 1619 AAE D-loop X K
I3 N HEZH (nodular goiter, NG)H , A 1145195 A ERAR,

1) mtDNATE & & R 3 g i [X R A2 RAF (26.8%), FEPTCA 165 M mtDNAZR A i1 K Bi22 N i IR
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Table S The mtDNA mutation in nodular goiter

ARG H R A syt MIDNASRAS IR RAHKH TR iE
Sample ID Gene mutation IC MtDNA change Amino acid change Mutation type Destructiveness ~ Reported
Th158 NDI / 3571 insC L89frameshift Homogeneity D Yes
Th211 ND2 / 5063delT P198frameshift Homogeneity D No
Th150 ND3 / 10 299insT T81frameshift Homogeneity D No
Th203 COl * G6 280A W126Ter Homogeneity D No
Th218 ND3 / G10 197A A47T Heterogeneity Probably D Yes
Th228 ND4 * Gl11 562A G268D Homogeneity Probably D No
Th203 NDS5 / A12 536T H67L Homogeneity Possibly D No
Th159 ND6 / T14 378C E99G Heterogeneity Probably D No
Th122 (6(0X] / T9 840C S212P Homogeneity Probably D No
Th228 CytB / T15132C M129T Homogeneity Probably D No
Th213 ND2 / G5 417A Q313Q Homogeneity — Yes
Th225 COl1 / G5 970A G23S Heterogeneity Benign Yes
Th231 CO2 * T8 119C R178R Homogeneity — Yes
Th113 D-loop G203A Homogeneity Yes

ably DAlIPossibly DACEIGEMIATEIRAS, Benigny R VERAE, “—H[F] LR

In the mtDNA change column, the number represents the mutation site, and the letters around the number represent the base before and after the muta-

tion. The number in the amino acid change column represents the amino acid sites in the corresponding subunits, and the letters on the left and right

sides of the numbers are amino acid abbreviations before and after replacement, respectively. IC indicates the conservatism of interspecific evolution,

* is a highly conserved site, and / is a non-highly conserved site. D represents destructive mutations, probably D and possibly D represent potential de-
ghly ghly p p y p y P p

structive mutations, Benign is benign mutations, and “—"is synonymous with synonymous mutations.

PERAZ MBI AEPEBIA RAR, FLS3AEMERAR, H
FR22AN IR 1 TR AR S 164 [R5 M A6 e S 1, 68
ANTE S FE RS AT, 3TN TR IR M AR 134 7+
JR AN SAS R M, A5 18ANE R R S AL s . fEFTA
H A3 M mDNARAS H, e SN IR 11 SEAZ FI 5 A
TELEMERIR /A, JL104 B R A IR B H
T R 1t SR AR RN AE R IR P AR, e rp SAN IR 1tk R AR
BN, 31 HA2ANE S AR A 5, SN TETETE
Tl PR GRAR3AN S 1 N2 [R5, 6 1N 5 JE R T
F7 . FENGALHI13 P mtDNARAS i, A5 4Bl R 1
RAFFNOAETEERIR RAZ, FL104A B RAR, 1A
[Fi) B 26 AR 1 R RV FE R IR R . 4R
PRSI R R, A TANE R B RS 7 55, T 64
TELE T RBEIR RAS A 21 St Jo 1 AR 4[] Jo 14 R
A AT UANE e RS AT A
2.2 mtDNARTEI SRR REE. ERRKE
AR BR AR TEE R 5715 1 FRAK BR A3 2H (8] AU EL 3 43 A
FATIE I R 556 X 3419 A I mtDNA % AR
BEAT SR TE 22 00 A, g5 (RO KB IR, FL R
R IR % N ImtDNATE 13N &2 & 4K 1 3 4 i [X A

tRNAZm 5 [X (1) 578 2 B 55 w3y 1 &5 19 14 HOIR e s
NBITAZ 2R o FL R HOIR 9 I mtDNA 1) 5848 22
55 UE IR HOIR AR IR I mtDNAAH b B 77 76 _ETHi
. MTED-looplX, 3407 N ImDNA AR H ¥ A
RG22 5 . Rk, BA1E—D 0P34 AT
mtDNATE AN [ {82 A 7R W 4 1Y X K A6 R AR 1
B, AT I, FLRHR FEOIR Hiae 2E R0 25 15 7 FROIR
H FJmtDNATE 4 i 5 A AR LI FE (X (1) 578 RAFAE 5t
THEZE S, FLR BRIV I mDNA R AR 5 B 1
SEAT I HOR R M N, T AE H A A R T R R A X
RN Z A FHEA RIE S

2.3 ERRREETS. BRERBRIBFERERER AL
pvR =R PSRN L 2R
ZWATVANBREKEN, WA AR
mtDNA AL R 2 S HEAL S, FAD T E #5068 Gtk
1T T R AR (R R0 53, SR 555 LSOt FOIR B
PETER BRI S 48775 P FEOR JR e 326 i) 2 o A 1
T AT PP LU, 25 R AR 8~F 10, MIERL{ARAY
TN AT CZAE LSk R PR M A 45755 1 FOIR iR
e S AR AEAE SR 5 2 7 (P=0.031), HAR ki i
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Table 6 The mtDNA mutations between PTC, FTA and NG

AR X 35, PTC (n=92) FTA (n=28) NG (n=41) P
Mutation region

mtDNA 58 (63.0%) 12 (42.9%) 12 (29.3%) 0.244 5°
0.000 3>
0.057 8¢
Complex coding region 52 (56.5%) 11 (39.2%) 11 (26.8) 0.275 6*
0.001 5%*P
0.109 8¢
tRNA coding region 12 (13.0%) 0 (0%) 0 (0%) -
0.015 3%
0.044 0*¢
rRNA coding region 5(5.4%) 3 (10.7%) 0 (0%) 0.032 1**
0.128 1°
0.326 8¢
D-loop region 3(3.2%) 1 (3.6%) 1(2.4%) 0.802 8°
0.812 6
0.945 7¢
PTCA RIS, FTAJY ORI, NG IEF I, nfRIFEALL, OIS 5 S NSO 73 L, S0 B B BLH-RITRLIR AN Fisher s I
HRLIEBEAT G 4347, P<0.05 047 Gi it 23 3, *REP<0.05, **RFEP<0.01, ***f{FP<0.001, a NG vs FTA, bANG vs PTC, cAPTC vs FTA.
PTC is papillary thyroid cancer, FTA is follicular thyroid adenomas, NG is nodular goiter, and 7 represents the number of samples. “the number of ()”

«

stand for percentage of total number. indicates that there is no significance. Chi-square test and fisher’s exact probability test are used for statistical
analysis. P<0.05 is statistically significant, * P<0.05, ** P<0.01, ***P<0.001, a stand for NG vs FTA, b for NG vs PTC, ¢ for PTC vs FTA.

R7 PTC. FTARINGZ [EJ4ZEMFIRHEE & 1A T E 4D X mtDNAZRLE
Table 7 The mtDNA mutation in the coding region of four kinds of respiratory chain complex subunits between PTC, FTA and NG

FEAR X I, PTC (n=92) FTA (n=28) NG (n=41) P
Mutation region

Complex I 34 (37.2%) 9 (34.5%) 8 (19.5%) 0.231 8
0.045 7%
0.641 8¢
Complex IIT 6 (7.4%) 1 (3.4%) 1(2.4%) 0.783 1°
0.3302°
0.559 7¢
Complex IV 14 (16.0%) 1 (3.4%) 4(9.8%) 0.330 5°
0.3952°
0.102 8¢
Complex V 2(2.1%) 1 (3.4%) 0 (0.0%) 0.222 9
0.341 5°
0.678 3¢
PTCH HUIR B, FTA HUIRIRIRIE, NG IEH X R, nfRFRAEALL, OB TR b BB E 4 L, B2 R 5 K38 A Fisher sif V) B2 k30 2E 4T
Giit oW, P<0.05 87 uil25 3, *{3FP<0.05, aANG vs FTA, bANG vs PTC, ¢ APTC vs FTA.

PTC is papillary thyroid cancer, FTA is follicular thyroid adenomas, NG is nodular goiter, and n represents the number of samples. “the number of ()”

stand for percentage of total number. Chi-square test and fisher’s exact probability test are used for statistical analysis. P<0.05 is statistically significant,
*P<0.05, a stand for NG vs FTA, b for NG vs PTC, ¢ for PTC vs FTA.

R A AE 2RI e GE it 2 22 7 FUORIRFREE 24 mtDNART S5 SORBPRREEE IRKR
AMPE IR R AR R 18] A e IR AR BRI NS5 [ BERHEI AR X M 3 4
RN T TS YA N N BT e e e N TR mDNAR AR 2 75 5 HUAR e 8 I
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Table 8 The mtDNA haplotype between PTC and FTA

mtDNA L% 7Y PTC (n=92) FTA (n=28) P
MtDNA haplotype

M 36 (39.1%) 14(50.0%) 0.307
M7 7 (7.6%) 2 (7.1%) 1.000
M7b 5 (5.4%) 1 (3.6%) 1.000
M7c 2(2.2%) 1 (3.6%) 0.553
D 19 (20.7%) 7 (25.0%) 0.625
D5 4 (4.3%) 2(7.1%) 0.623
D5a 3(3.3%) 1 (3.6%) 1.000
D4 15 (16.3%) 5(17.9%) 0.781
Dé4a 6 (6.5%) 1 (3.6%) 1.000
D4b 7(7.6%) 0(0.0%) 0.198
M8 3(3.3%) 2(7.1%) 0.331
Ccz 1(1.1%) 0(0.0%) 1.000
M8a 2 (2.2%) 2(7.1%) 0.232
M9 4 (4.3%) 0(0.0%) 0.572
M10 0 (0%) 1 (3.6%) 0.233
G 1(1.1%) 2(7.1%) 0.135
N 56 (60.9%) 14 (50.0%) 0.307
R 40 (43.5%) 11 (39.3%) 0.694
B 21 (22.8%) 8 (28.6%) 0.534
B4 12 (13.0%) 6 (21.4%) 0.363
B5 9 (9.8%) 2(7.1%) 1.000
R9 18 (19.6%) 3(10.7%) 0.397
F 17 (18.5%) 3(10.7%) 0.401
F1 4 (4.3%) 1 (3.6%) 1.000
F2 8 (8.7%) 2(7.1%) 1.000
N9 10 (10.9%) 2(7.1%) 0.730
N9a 10 (10.9%) 1 (3.6%) 0.454
Y 0 (0.0%) 1 (3.6%) 0.233
A 6 (6.5%) 1 (3.6%) 1.000

PTCHHURMRE, FTAJY HUR BRI, nfQRFEASL, O BVE 9 BB NGB B 43 L, B R 5 k38 A Fisher st DI 26 k36 10E 4T 42

o, P<0.05 4 Giit 27 3.

PTC is papillary thyroid cancer, FTA is follicular thyroid adenomas and » represents the number of samples. “the number of ()" stand for percent-

age of total number. Chi-square test and fisher’s exact probability test are used for statistical analysis. P<0.05 is statistically significant.

IRFEINAFAE — € I AHCHE, FRATTICER T 83 I PR
iR BFEEW . PR MPEON 2SR AR
5 e ¥ S A FOIR B 383K 7K - (thyroid stimulating
hormone, TSH)Z, 34 B4 5SmtDNAR A 3E4T T 41
RAEI3Hr, R 128 FUR BB mDNA T AL 5
IRBERHR ST i 45 3, 45 R Bow, HARIEEmDNA
RAF 5 B F I R BORHA FEAAELE 22 A G
2.5 AR FRBSISCREREBEEEERKR
[ RHB R K 53 4

T AR 2R AR LA R I A 5 7L SR R R

o8 B I PRAR DA AE — R A SC b, AT thoox 3Lk
R e 858 2R AR B AR B 5 FL e PR BB AT 1
RGO, SRR 1B PR, Lok ik AR
RS TR A7 1 18 35 I A5G, 2Rk Bk R M)
FUR s S5 8 AR T b A B35 RN PP IR e i
FA BRI AR R
2.6 FLOIREURBREE . IRIRIKFIRBRARE R LTS
1 FRCIR AR B 28 4E 2R AR AR AL R AR AR S mtDNA
2L =pLowl]

T HBI BT ALK FOR R . SR HR
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Table 9 The mtDNA haplotype between PTC and NG

mtDNA 57 PTC (n=92) NG (n=41) P

Mt DNA haplotype

M 36 (39.1%) 17(41.5%) 0.800
M7 7 (7.6%) 1 (2.4%) 0.434
M7b 5 (5.4%) 0 (0.0%) 0.323
M7c 2 (2.2%) 1 (2.4%) 1.000
D 19 (20.7%) 10 (24.4%) 0.630
D5 4 (4.3%) 3(7.3%) 0.676
D5a 3(3.3%) 1 (2.4%) 1.000
D4 15 (16.3%) 7 (17.1%) 0.912
D4a 6 (6.5%) 1 (2.4%) 0.436
D4b 7(7.6%) 1(2.4%) 0.434
M8 3(3.3%) 5(12.2%) 0.106
Ccz 1(1.1%) 4(9.8%) 0.031%*
M8a 2(2.2%) 1(2.4%) 1.000
M9 4 (4.3%) 0 (0.0%) 0.311
G 1(1.1%) 1(2.4%) 0.523
N 56 (60.9%) 24 (58.5%) 0.800
R 40 (43.5%) 20 (48.8%) 0.570
B 21 (22.8%) 11 (26.8%) 0.618
B4 12 (13.0%) 4(9.8%) 0.775
B5 9 (9.8%) 7 (17.1%) 0.256
R9 18 (19.6%) 9 (22.0%) 0.752
F 17 (18.5%) 9 (22.0%) 0.641
Fl 4 (4.3%) 3(7.3%) 0.676
F2 8 (8.7%) 4(9.8%) 1.000
N9 10 (10.9%) 3(7.3%) 0.754
N9a 10 (10.9%) 2 (4.9%) 0.342
Y 0 (0.0%) 1 (2.4%) 0.308
A 6 (6.5%) 1 (2.4%) 0.436

PTCHYHURIE, NG IEH 0, nfCRFEARLL, OWRIECT S SNBIRI T2r bL, R -R 7R S R Fisher” siff DI LR R Bt A7 811

3 HT, P<0.054F Giit2m L, *P<0.05,

PTC is papillary thyroid cancer, NG is nodular goiter and n represents the number of samples. “the number of ()” stand for percentage of

total number. Chi-square test and fisher’s exact probability test are used for statistical analysis. P<0.05 is statistically significant, *P<0.05.

JU J 988 AR 5 5 1 FEODR AR b 32 1) 2H 230 I 3 A AR
FmtDNAFE UL 2 5, FA 1@ 1ESPSS 16.048 11
AR, R SRR AR 58, 43 6 TSk OIR FOIR R
o~ U UR FFR B F R AR 5% = M PR R P 3 4 1) 4
ZUbRA R L bR A P mtDNA$E U347 1 Gt o
M, g5 Ran B s, FUk R B R e 2 5 e 4 24
HmtDNAFE DT K P8 AR FHR i e e £ 3 i 9 4
U mtDNA$E UL E 35 I 25 v T 45 755 MR HOIR B i 28
45 4 2 P mtDNAYE DUEL, PAAE 53 %1 290.003 41
0.042(P<0.05 54 Fuit 27 m ); LKA FR I i
F 2H A mtDNAFE TUECS P8 VIR AR i 9 28

R H L P mtDNAYE B LS it 2 2 5. Ak
PR FFR R e £ 25 I mtDNA B D10 % D€ IR
R R 98 FR 3 I P mtDNAFE DL ¥ B E K T 45
5 FUIR R b R A R P mtDNASE DLEL, PAE 5> i)
H0.034F10.004(P<0.0515 48 it 2 73 X); F SR FAR
JUR 5 2 I TP mtDNAFE U1 %5 55 8 YR FFOIR i
S B L mtDNARE IECESE i 2 57 .
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FFLLR FRTEE 2 P9 40900 2 5 Hh 5 DAL 0 B i 8, 44
o 4 BRI I R0 91 111%, 763t 2 10 L t4E b,
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Table 10 The mtDNA haplotype between FTA and NG

mtDNAH£5 FTA (n=28) NG (n=41) P

Mt DNA haplotype

M 14 (50.0%) 17 (41.5%) 0.484
M7 2 (7.1%) 1(2.4%) 0.562
M7b 1(3.6%) 0 (0.0%) 0.406
M7¢ 1(3.6%) 1(2.4%) 1.000
D 7 (25.0%) 10 (24.4%) 0.954
D5 2 (7.1%) 3(7.3%) 1.000
D5a 1(3.6%) 1 (2.4%) 1.000
D4 5(17.9%) 7 (17.1%) 1.000
D4a 1(3.6%) 1(2.4%) 1.000
D4b 0(0.0%) 1(2.4%) 1.000
M8 2(7.1%) 5(12.2%) 0.693
cz 0(0.0%) 4(9.8%) 0.141
M8a 2(7.1%) 1(2.4%) 0.562
MI10 1 (3.6%) 0(0.0%) 0.406
G 2(7.1%) 1 (2.4%) 0.562
N 14 (50.0%) 24 (58.5%) 0.484
R 11 (39.3%) 20 (48.8%) 0.436
B 8 (28.6%) 11 (26.8%) 0.874
B4 6(21.4%) 4(9.8%) 0.296
BS 2(7.1%) 7 (17.1%) 0.294
R9 3(10.7%) 9 (22.0%) 0.335
F 3(10.7%) 9 (22.0%) 0.335
F1 1 (3.6%) 3(7.3%) 0.641
F2 2(7.1%) 4 (9.8%) 1.000
N9 2(7.1%) 3(7.3%) 1.000
NO9a 1 (3.6%) 2 (4.9%) 1.000
Y 1 (3.6%) 1(2.4%) 1.000
A 1 (3.6%) 1(2.4%) 1.000

FTA HUR IR, NGAIEH X, nfCRAEAHL, O RIS U NSO 23 L, A R D5 A 98 A Fisher st TR 224G 300647 4t

3T, P<0.0S A A Gt L.

FTA is follicular thyroid adenomas, NG is nodular goiter, and » represents the number of samples. “the number of ()” stand for percent-

age of total number. Chi-square test and fisher’s exact probability test are used for statistical analysis. P<0.05 is statistically significant.
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TP FEODR AR B FEOLR R AR 25 R IR R R R

2 R A W L B P 4 i e — 455 7 A A B AR
W) 5 A 40 B 3%, mtDNACA 4x K16 569 bpft 4] & ¥4
RAEEDNAS T, B gmbid 737 hi iRk B A, AL 45
135 W 5 &5 4R 0 35 4 i JE IR 2 rRNARI224

tRNAZw A5 2 (K. BR 1374 % 15 2 [A] 71, mtDNAIE
oA EmtDNA K il A1 5% 1) 4 9 15 (X (D-loop
X)o HFK IR T LR R N i ROSHY, [F]
I 2 28 B AR A P mtDNAR B R 4,
mtDNAR 5 52 B A5 1 e A2 AR, HERAR kA=
H YN M AZDNAR A KA Z110~204%, 14K
C A KE M7 R B, mtDNAZ 28 136 77 76 T 1
58 HEOLR i Jiev 988 75 1N 19 22 Bl NS 8, MAXIMO
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Table 11 The correlation between mtDNA mutation and clinical data in patients with papilla thyroid carcinoma

BH SHIE P HARRA P RNASRA r
Parameter Total mutation Complexs mutation tRNAs mutation

v - + _ + -
Gender
Male 13 7 0.838 13 7 0.280 2 18 1.000
Female 45 27 37 35 10 62
Age
=50 22 16 0.391 19 19 0.482 4 34 0.755
<50 36 18 31 23 8 46
Lymphatic metastasis
Yes 22 13 0.977 23 14 0.282 6 29 0.525
No 36 21 29 28 6 51
Tumor size
=1.0cm 42 25 0.908 38 29 0.455 9 58 1.000
<1.0cm 16 9 12 13 3 22
TSH
Normal 46 27 1.000 39 34 1.000 9 64 1.000
Abnormal 6 4 5 5 1 9
Unknow 6 3 6 3 2 7

JSE R D5 A 36 A Fisher” s UTRER L S0 BEAT 0010 A, “+7 NAFERAR, “ P NATFAEREE . P<0.05 Giit 2k 3o
Chi-square test and fisher’s exact probability test were used for statistical analysis, “+”for the existence of mutation, “-”for no mutation, P<0.05 has

statistical significance.

F12 FLRFRAR R B EmDNARE KR Siln R ZERHE R X 14

Table 12 The correlation between mtDNA mutation type and clinical data in patients with papilla thyroid carcinoma

ZH MR P IR PER AR P TR R AL P
Parameter Malignant Destructive Potential destructive
P + - + -

Gender
Male 12 8 0.839 4 16 0.772 8 12 0.293
Female 45 27 18 54 20 52
Age
=50 21 17 0.267 9 29 0.966 9 29 0.238
<50 36 18 13 41 19 35
L ymphatic metastasis
Yes 22 13 0.889 8 27 0.852 13 22 0.273
No 35 22 14 43 15 42
Tumor size
=1.0cm 42 26 0.877 17 50 0.591 25 44 0.184
<1.0cm 15 10 5 20 5 20
TSH
Normal 45 28 1.000 19 54 0.438 22 51 0.717
Abnormal 6 4 1 9 4 6
Unknow 6 3 2 7 2 7

N2 AR J5 ke M Fisher s VIR AT I HEAT GE T 70 A, <+ NAFAERAR, " AATFAEREE . P<O.0SH S8 Lo

Chi-square test and fisher’s exact probability test were used for statistical analysis, “+” for the existence of mutation, “-” for no mutation, P<0.05 has

statistical significance.
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Table 13 The correlation between mtDNA haplotype and clinical data in patients with thyroid carcinoma

ZH mtDNA FL{E P
Parameter mtDNA haplotype

M (n=36) N (n=56)
Gender
Male 9 11 0.543
Female 27 45
Age
=50 15 23 0.955
<50 21 33
lymphatic metastasis
Yes 9 26 0.039%*
No 27 30
Tumor size
=1.0cm 26 41 0.917
<1.0cm 10 15
TSH
Normal 25 48 1.000
Abnormal 3 7
Unknow 8 1

2 J5 A6 M Fisher s VI BEFRAG 0 0EAT GE i 20, “+7" NAFAERALR, “PNAMFAERE . P<O.05H Gt R, “URA St

Chi-square test and fisher’s exact probability test were used for statistical analysis, “+”for the existence of mutation, “-”for no

mutation, P<0.05 has statistical significance, * represents statistical difference.
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A: PTC. FTAFINGH A4 I mtDNAFE T4 B: PTC. FTARINGYH: AL 1 (I mtDNA$E TT#. *P<0.05, **P<0.01.

A: the mtDNA copy number in the tissue of patients with PTC, FTA and NG; B: the mtDNA copy number in the blood of patients with PTC, FTA and

NG. *P<0.05, **P<0.01.

E1 PTC. FTAFINGIHE ABILELRFNIN % F mtDNAEE D1

Fig.1 The mtDNA copy number in the tissue and blood of patients with PTC, FTA and NG
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PRI ZE o T A TH AR IR b X 7L SkotR HRR
JiRsE 5 mtDNA TR AR 196 &R, AU LE T M Hb X US4
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XA bR A A TmDNA 4 R4 8 R0 e, 4R )5 it 47
LR I R A SR RN 22 A IR 2T, 4 HTmtDNA SR AR
TEBEAN 2 s A 5 DR 2 Hb 1) 23 AT 18 O, B 2R T N
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