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MSI mutation of mitochondrial DNA in lung squamous carcinoma
LIU Li—llnl]g, HU Yi-de, QIAN I'Iai-hong, (‘)|AN Pin, ZHANG Guo-qiang ( Cancer Research Center Xingiao Hospital, Third
Military Medical University, Chongging 400037, China)

Abstract: Objective To detect the microsatellite instability (MSI) of mitochondrial DNA ( miDNA) in
lung squamous carcinoma and to investigate ils significance in carcinogenesis. Methods  Carcinoma tissues
were obtained from 15 cases of lung squamous carcinoma patients and mtDNA was extracted by one-step meth-
od. D-loop fragments were amplified by PCR. mtMSI were determined by DNA sequencing. Results  The mt-
MSI as detected in all of 15 lung squamous carcinoma patients. Thirty mtMSIs were found in 3 different nucleo-
tide regions. Conclusion These results indicate that the frequency of mtMSI in lung squamous carcinoma pa-
tients is very high and mtMSI in D-Loop might play an important role in lung carcinogenesis.

Key words: lung squamous carcinoma; mitochondrial DNA; D-loop region; microsatellite instability

£k A& DNA ( mitochondrial DNA, mtDNA ) J& A {4 NGI) it o UL g ik 2 L ki A vt m] L% 4 MST
YA A B 38 0 L T LSRR £1 B B9 cRNA RNA B FR Ol miMST, miMS 2 Habano 467 5 56 75 45 W 96
LA 3843 26 T, A0 AR T X RIAE R I (D-BR K ) . PR B EAESE Ak ik 22 B R IT 2 miDNA %848
FIBTAIFEIE S, miDNA 588 5 22 iR Fr PE g GO L Fi MST 55 40 i A8 1) 2 A & A1 O, (ELBIL ] i AS 5
T BRI MR A A R IAROE L AR RE N ABIFSE SR PCR PR LRI E 0 O ik X 15
PRIZE P9 5 A7 RO T 534, — Bl 6 ~ 70 bp (s @il o A0 2 40 miDNA D-FRDCRR AT 100t
AC T A2 A PR 22 D LR DNAL i R AR (miero- HATE TR meMST 5 il 1 G 5
salellite msldlnhl) . MSI) 45 i 8o 4 Iy 40 i) e fin o " .
F: . MSIE A% L A 2H A §2 ( nuclear gene instability 1 mhS7E

1.1 #H#

AT (15 118 FHE I S (30080030) (0 R -2 1 2 L US A3 A7 A U0 535 1% il 4 AEL 5 100
Supported by the National Natural Sicence Foundation of China { 30080030 ) “TT'-"'?’ Y45 go Wi A :M/T&HR E:E ﬂ( IS'J:'\L: a4 2003 ,IA_F{»!—EF - Lid

PEHMAT XIARLL (1974 = ) & Pl IR G A e Al b, BB, 3
{14 il e YUY 29 ~ 74 %, 14 56.57 % Hih
JRLREA DNA 57 b 56 207 TR BEEE A AT R ] s ISR R . SARAT o
A EEBE L BE LG 13931123495 13 B Lok 2 B
A PR ) S, S 2 (023 ) 68755424 E-mail ; liumingm@ yahoo. com. en 1.1.2 :Egiﬂ: flf[l ﬂlH' #J T?J%E" PCR iﬁﬁuﬁ& PCR fz%

4R B 4B :2006-01-16 ; 4[] B 117 :2007-02-01 bR S N TR AR S A RAR. ATl




890

i
3
r2
A=)
B

A ELES mtDNA {ESi % D-FR 1K 219 1 528 bp HBE 514, ML 23 456 7 891011121314 15
I 41 Hs 5T-ATTCTAACCTGAATCGGAG
CATGTGTAATCT-3" 3[4y th v [ Bl 27 B b i /B4 T REAIF5E o

Lol PAGE 4li{h
1.2 F&E

1.2.1  miDNA (4L H F H ik 4,5

SHATHT mIDNA

1.2.2  PCR ¥ 89} =4 alifl, Yo
P FL Y B PCR SRR 50 wl, 8 PCR LI Y |

3" M S-GATGCTTG-

1) i e T il i s

L PCR 7l &

2 000 bp—
1 600 lsp -
I 000 bp—

PHs IR 94 C BN S min, SR HEAGH, &N

94CAEPE 1 min,55 Tk 1 min,72 ‘;(l‘fl_l'iflfl 1.5 min,35 J~§H

fGF 72 C ZE{§ 7 min &5 ot

-20 “C{#47. B Spl PCR r"i'm.m( Iy
Jii Chemilmager ™ 5500 #Y75E R 019 A 0 1% 411 i
1.2.3  PCR /™#il)¥ 11 528 bp PCR /=45 K Bt il H Clpoly C) ;7 )58 4 {£ 514 £ n 8 S i TR BE(CA) 515
T JH AL 4 Y o {3 It et A L A 310 IR A /5 (C) s CHFF 300 #2177 00 Y
WA ~3

R 07 A 3730 R (L 1 67
B 1t 45 Y ) PhredPheap F1 316 BT f"'-‘--ﬂ?""“‘J'“"'w‘*13'” b50)

AHAELE mtDNA %8 258 (1) [ hal

BIRECE S R TRl € W I 6 e ]|

consed .H({ |"1_‘fj'| ]"mj ffHI' ’Hl“f‘“{

BT UET T PCR 159 R0 1 jJI‘

i jnWHhL’l’{'l_Lw}C. 3

1 528 bp

Moty | — 15, B & 4 52022 mDNA PCR 24
B 14 At i 2B B 4R 42 mtDNA 44R PCR #1824 i ik B

2.3 15 fa) Bl sk e B E 442 mtDNA D-2R X 58 mt-
PCR 7 ¥ T MSI ’\*"]’f‘.&?*
35 min 15 {) Jifi il ot S 95 ZHL 28 mitDNA D=6 [X T 91 4 H‘ﬁ s, 2
I # HTRALAT mDNA 76 16 189 {3 & T 5640 W C.

2 ]Jk I ,-/

F 115 GAH 6 B E 310 X R 514 X mtMST {7 =45 47

1.2.4 B L% A8 (i e 5 7r A 15 fa) Wl ms| WA 1% MSI IEIN
fili el 98 AL 7 10 98 2H £ nuDNA 7 iuj L % H. sapiens mito- 5 L 1§51 i 45 I )
chondrial genome[ VOO662. 1 GI: 13003 RRAIY mtDNA F7= 41 $ 157 b 310 Cu “ ) B B
[KBEEA T EEAE 8 4140 muDNA | (C), 8% (CA), Fild 4 : :::: :' :' ) B
B DR 1 90 RIS 5 C), e (CA), M BOR TR i T b B aE (O (e
sl 5 310 Cii Cis 514 (CA), CA)s
6 310 Cis G, . - -
2 #R 730 Cs Ciz s14 (CA), (CA)s
2.1 PCR ¥ ¥ S ~ - . -
9 310 Cis €y 514 (CA)y (CA)Yg
EEAE NS 9] N A A AL oDNA PCR 1 587 4 0 310 Gy Ca 514 (CA), (CA)s
551 528 bp AT B9 B BEARAT, th T EB Ay 1% Bl 130 Ciy C1a 514 (CA), (CA)s
R ORI [ 12310 Ci3 (o S -~ =
2.2 PCR ¥ ¢ =45 A 420 5 13 310 Cia G - - -
T 245 9 %, O LT 5 I BE AT R 100, K L 1o RE R N B
el 15 310 Cis Gi = = =
F2 AT EE 301314 HEFEL A MSIF3
A i) 24 4 FEA A I it Al {3 5 ( 288- 346 )
301 34
| Hiti i 40 ATTTCCACCAAA CCCCCCCTCCCCCCGUTTCTOGLGCCACAGCACTTAAACACATCTCTG
K LK 1% 1791 ATTTCCACCAAA CCCCCCCTCCCCC-GOTTCTGGCCACAGCACTTAAACACATCTCTG
2 i 4 2 4 ATTTCCACCAAA CCCCCCCTCCCCCLGOTTCTGGUCACAGCACTTAAACACATCTCTG
RN T ATTTCCACCAAA CCECCCCCTCCCCC-GOTTCTGLECACAGEACTTAAACACATCTCTG
3 it ety A 2 £11 ATTTCCACCAAN CCCCCLCTCCCCCCGCTTCTGGUCACAGUACTTAAACACATCTCTG
KL 1 1 57 ATTTCCACCAAA CCCCCCCTCCCCC-GETTCTGGOCACAGCACTTAAACACATCTCTG
4 ik 8 i £ £40 ATTTCCACCAAA CCCCCCCTCCCCCCGETTCTCGCCACA GCACTTAAACACATCTCTG
X 5] ATTTCCACCAAA CCCCCCCTCCCCC-GOTTCTGGCCACAGCACTTAAACACATCTCTG
5 e ATTTCCACCAAA CCCCCCCTCCCCCCGCTTCTGGCCACAGEACTTAAACACATCTCTG
W T4 ATTTCCACCAAA CCCCCCCTCCCCC-GUTTCTGGOCCACAGCACTTAAACACATCTCTG




€510 1 TNFRET, . s mDNA D=7 306 1 A2y iFox 801
F3OI5 Bl E 16 189 BZEEE (LA MSI F 5
LLELRE] B A= e il FAF @7 (16 149 - 16 204 )
16189
6 Ikl 4 £ 240 ACCTGTAGTACATAAAAACCCAATCCACATCAACCCCCCLCCCCCATO lIl( AAG
RELRLE 540 ACCTGTAGTACATAAAAACCCAATCCACATC
7 It et 96 2 24 ACCTGTAGTACATAAAAACCCAATCCACATCAAALC

HEPR R 4

ACCTGTAGTACATAAAAACCCAATCCACATCAAAA-CCCCCTCCCCATGOTTACAAG

3 itig
Wil 5 X A A AR 5 I 174 O 2R 114 A0 0 B A TR A
UTAE S AT T 5 nuMST S5 s 09 % A= 22 09 4
HOEE . HATA A, maMSE = 2 il 1 52 i ) miDNA
A i AR U S B A A R I B, R B R B TR T
WS A AR N K )Tz Y MST S B A

PRI ARG | PR 2 BEATL 5 700 3 5, AT i) RS i e
/I'I 1”

0K PR 24 i DX A2 30 (1 - HUATE A B 2
DX A T O B Aol S R K A B i "”"‘J‘*"'l‘ﬂ&@ﬂ'H,
T ORI PR 0 2 7 5 T S DK 10 R G S0 14 L
M ASTERE . miMSE L D BRIK [ (CA) il Poly G hy ik
WL CLAE AT R BT 0 AFTE i R mDNA
D-FA X TR (C) RN CA) SR 2 25, L miM-
S LF % S A0, S B0F 52 00 maMST (1 B ik g 0
Poly C A7 MFPIEA #Wﬂi"‘mﬂil TEME T E S
SRR GRS A 10 bp) 5 o5 Rl AEEE 8, AR
N AT I 2R C(8 ~ 14 bp)

ARG A, B R 7 mDNA (1 D-FR X AEAE 3 4>
mtMSI XI5, 16 189 [X i, Kz 310 [X f ¥ Poly C,514 X
B (CA), o SCHRHRIE COUESEAE 16 189 {3 44 T 4
N(EWHM(M&Em%WﬁMum TN Y —

LA TR ] 07 DA%, (HLAE AR A A= A v g 41 3T
11\1’} EHL AR R, 7RSS R L
I B 0 R A0 B ot DNA ol R BT G AR S
(44% ) T A — B3 19 1F 3 20 1 mtDNA rf o o' 20
AT 72 (] (13% ) O A 4141 mDNA
IFOILE 16 189 i g R 2E T Hedii sy G2 AL Poly C. 25
B SCHRBERE, 2 L8 16 189 {0 45 (13X Fh AL S AT 0] fiE 1 )5
e RT A —R Re R  FE 1S R Y
FAZHZAL mDNA |E i i D-3R X5y 41 v, 2 % 0 310 X
SC), MSI TG ;514 AT R S IFUR A (CA) MST 47
750, T 310 X D & DA G, Btk X
B, MST 119 %24 ] fE23 5200 miDNA [R5 1, S8k i)
B TPIN/N Ber™ e | (6 2R (AR 150 K A% 15837 4L i A
F% M EE G B4 DNA o MO A A i a2 . 25 L r
L FRATTIA A miDNA HE 4 % D-F4 (X (5 MST 5 fii 6 7
(1) e R AT 8 ) 0G| FEMLTRL 0 75 TR AT 5

S 30k -

3

4

L5

[6]

[7

[8

L9]

10|

Johns 1Y R, Mitochondrial disorders; clinical and genetie
features [ ). Annu Rev Med, 1999, 50, 111 - 127,
Awadalla P, Eyre-Walker A, Smith ] M.

Simon D K,

Linkage disequilibrium and

recambination in hominid mitochondrial DNA[ ], Science, 1999, 286

(5449) ; 2524 - 2525,

Habano W, Sugai T, Nakamura S 1, er al. Microsatellite instability

and mutation of mitochondrial and nuclear DNA - in gastrie carcinoma
J 1. Gastroenterology, 2000, T18(5) : 835 —841.

VAl R T KTJ (T EA e o R S 20 B N R N (T i 04
FrA DNAJ ) \ (HES N ;’ AR, 2004, 26(15) ;1407 — 1400,
] SR BREEA Wi b, . K FTANREORE (A DNA (D e 73
). u;:fmnm Beau 1997 I8(11) ; 605 —606.
Kumimoto H, Yamane Y, Nishimoto Y, ef al. Frequent somatic muta-

tions of mitochondrial DNA in esophageal squamous cell carcinoma
[J]. Int J Cancer, 2004, 108(2) . 228 - 231,

Hiyama T, Tanaka S, Shima H, et al. Somatic mutation in mitochon-

drial DNA and nuclear microsatellite instability in gastric cancer| ] |

Oncol Rep, 2003, 10(6) : 1837 - 1841.

Fang D C, Fang L, Wang R Q, et al. Nuclear and mitochondrial DNA

microsatellite instability in hepatocellular carcinoma in Chinese | ] .

World | Gastroenterol , 2004, 10(3) . 371 - 375.

Kim | H, Park K5, Cho Y M,

drial DNA 16189 variant in non-diabetic Korean adults and its associa-

Diabet Med ,

et al. The prevalence of the mitochon-
tion with higher fasting glucose and body mass index[ J 1.
2002, 19(8): 681 —684.
Livesey K |, Wimhurst V 1.,
mitochandrial DNA occurs more frequently in C282Y homozygotes with
1 Med Genet ,

Carter K, et al. The 16189 variant of
haemochromatosis than those without iron loading[ I .
2004, 41(1) ;6 =10,

Liou C W, Lin T K, Huang ' M, et al.
drial DNA 16189 T to € variant with lacunar cerebral infarction; evi-
Ann N Y Acad

Association of the mitochon-

dence from a hospital-based case-control study [ J |.
Sei, 2004, 1011, 317 —324.

Habano W, Yoshida T,
but not large-scale deletion, is a feature of colorectal carcinomas with

1999 83

Sugai T, et al. Mitochondrial gene mutation,

mitochondrial microsatellite instability | J [. Int | Cancer,
(1): 625 -629.
NIHRET, W) i, 28k DNA HVR [X | JE30 5848 S5 il o ¢ £
BIAEAEL 0. 8 R AP, 2005, 27(7) : 652 - 654,

A I (O SAY o, ) SCORE A b I A 20 2 e v AT i 1
PRI )L R R s BEAEIE, 2003, 38(6) : 862 — 864
C{ Q- G = =1 o o 1) g R BRI TR R o i A
T DNA S ARG )] ERN e BRI, 2004, 39(2)
188 — 191,

(it RIEE)



