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BAMEERERE hMSH2 EE mRNA SMNEF 13 8Kk K
IVS12(-6)T>C & &MESH
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 E:HH AN ARG mE hMSH2 £ B mRNA sF 2 F 13 % & hMSH2 A B ISVI2(-6)T>C $ AR 5 H A%
LHMmBGMEE, FiE 2R RT-PCR#E AR X PCR #H R4 % 3¢ hMSH2 % B mRNA = hMSH2 % H 4 2 -F 13, A DNA 7
JFFE AR Z Y365 hMSH2 cDNA 7 7%) . IVS12(-6)T>C %2 AW A2 F 13 53], R 23 6% AmE4H4 A hMSH2 mRNA 3
IS BT 13 Bk o 4k R, 35 B4k e xP R AR AP 31 40 1 3L hMSH2 mRNA $F 2 F 13 Stk 2 F A 98 £ 4 51 A 100. 0% F»
88.6% (P>0.05), 23 Wl &AM mE XA 35 H EF s BHERKY KL NAE R hMSH2 2 B 402 F 13 4% .16 #) F %4 &4 % & 4
AR Bl ST BAE A B ISVI2COT>C LRI EN»H A 69.5% 4 52.3% (P>0.05), & A0 &4 hMSH2
A B mRNASPEF 13 e R A IVSI2(-6)T>C 3 SHBAB T AT N LR, 5 RAEL AR R AR K, 3] 242 5 ISV12(-6)
T>CHEFARAF%H hMSH2 £ H mRNA 2 F 13 8589 R A,
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Abstract: Objective To investigate the correlation between the deletion of exon 13 of hMSH2 mRNA in peripheral blood leu-
kocyte and ISV12(-6) T>C polymorphism with sporadic colorectal cancer. Methods Total RNA and genomic DNA were extracted
from peripheral blood of colorectal cancer patients and healthy controls. RT-PCR and PCR were used to amplified the mRNA and
exon 13 of hMSH2 gene. The sequences of amplified hMSH2 ¢DNA,ISV12(-6) T>C polymorphism and exon 13 sequence were
23 of 23 (100%) patients and 31 of 35 controls (88. 6% ,P>>0.05) were found to have an
hMSH2 truncated transcript caused by a deletion of exon 13. No deletions of exon 13 in hMSH2 gene were identified in genomic
DNA. 16 of 23 patients (69.5%) and 19 of 35 control (52.3% ,P>>0.05) were found to have the T>>C transition six bases up-
Deletion of hMSH2 mRNA exon 13 in peripheral blood leukocyte and the ISV12(-6)
T>C polymorphism are common variants in population and have no correlation with sporadic colorectal cancer. The variant of splice

site ISV12(-6) T>>C is not a reason causing the deletion of hMSH2 mRNA exon 13.
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. BFIEEEUA 55 B 00 & AR R T 5 98 ik RS R 9 2k R
PGB VIR O Ah 8 5 85 L 18 2 3 (MMR) & 48 % V) A 56 .
MMR ZG & —MEENZH 5B E R %, £ 4+ DNA & il
PREMHFEEAMRE THESEWIER., B 2AE D
A 9 F MMR, 43 35 hMSH2, hMLH1, hPMS1, hPMS2, hM-
SH3 . Fl hMSH6 27 fF 55 4 W, 3 o6 56 [N Y 38 1% g 7
S B E AR B A ML B (HNPCO) B 3545 18k M 45 B
Pt ) EE B2 R L R AR 43 58 A8 & hMSH2 Fi hMLH1 JE A %8
AR A R AR RO IF ST & B AN A A 40 i hMSH2 3
mRNA F} i 13 5 78 358 1% P K i /8 5 FNE 5 R
BN LR B A AN B R C W W22 . T
hMSH2 JE A ) TVS12(-6) i 8 3 S A7 42 T>C 2577
FEF KM 9 A IE B A HE R (H K i R B B TVS12(-
6)C MR T IEH AR . 8T T i A+ hMSH2
P mRNA 45 F 13 sk & IVS12(-6) T>C £ 2 ¥ (94> 1

FEF RN« BB L, TR N FAE Y 50 T 2. &

Jeit BB JOE F R BRORE 5 b A0 R I 1 40 M hMSH2 3k B mRNA
AN T 13 Bl g K TVS12(-6)T>C L0, BIRE T .

1 #RERHE

11 —fwekl 04 2012 4 6 H 2 2013 45 1 H [ il B %
s B 15 o il 9 41 B IR M 45 B I TR AR AR 23 51, T o 1)
B s S S L B . o Bk 16 B ok 7
Bl AR 27~75 % R i AR S 56 %, (g REXT R 35 i, S TC 4
T i B At e R G sl A i R N, L S 24 ), Lot 1
BB 22 %

1.2 DNA K& RNA #£4 BUE & B A 5 X B8 A0 Jl % ik am. 5
mL(EDTA #1#8) , F§ TRziol(invitrogen 2 &) 7= &) ¥ 48 B 4> 1fL
FEAS B RNA FUE BB /A 05 252 UL 41 DNA,

1.3 PCRE|4 RT-PCR ¥ # hMSH2 mRNA 4} i F 13 8]
1. EWEI4 R 5'-CCT GTT CCA TAT GTA CGA C-3'. Fiif
214 5'-AAA ATG GGT TGC AAA CAT GC-3'; ¥ 6 £ 7 41
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DNA 4@ F 13 19 F B4 5'-ATT TAT TAG TAG CAG
AAA GAA GTT-3' M F 514 5'-GAC AGA GAC ATA CAT
TTC TAT-3", 51¥h FigAE TAY TR ARRS A RA A
A

1.4 RT-PCR Y 3 KFHIME FH TaKaRa Reverse Tran-
scriptase M-MLV 47 36 5 5%, & 8 cDNA, ]2 W& Z 1 F .
RNA 1 g.5 5% 2% b 2 L. Oligo dT 1pL.2 mmol/L
dNTP 0.5 L . RNA FEMHIF 5 U AMV @i %% 520§ 3 U, &5
F DEPC 4b B 53 9 JC B K 4 JE LR FZE 10 pL RS G B Agi-
lent SureCycler 8800 #6 & PCR {X ¥ 3, P i =% H .42 C
30 min,99 ‘C 5 min,20 C 5 min, & B cDNA 26— %% J5 W17
PCR #"# . PCR 4" # ¢DNA, JZ i {A& £ W - Bt % 5 2 N 9
cDNA1 pL,1Xbuffer(# MgCl,) .Primer 1 F1 Primer 2 £k &
2 0.4 mol/L.dNTP & ¥ i 2 0. 2 mmol/L.Taq DNA &4 il
1 U EHE K AZARTE 25 pL RSG5 96 B PCR U9~
WP IE R S8 94 C 50 5,56 C 50 5,72 C 1 min 30
s, HEIFIR 40 K44 PCR F=Y)7E 2 00 B g Wi e e b vk 48 52
PCR 7= i1 g A4 T4 T8 i AR IR 55 A BR 2 7 i 47 )3 31
T

1.5 hMSH2 EHAMNE F 13 1) PCR ¥ 3 ) )y 5 & PCR
RMARZ T 5 E 4 DNA 0.5 g,1 X LA PCR buffer (%
MgCl,) , Primer 3 # Primer 4 2k B & 0. 2 mol/L.dNTP %4
W BE M 0.2 mmol/L ,Tag DNA B &8 1 U, ) 5 E:94 C
50 5,60 C 50 5,72 C 1.5 min, T EZIGFF 31 ¥, ¥ PCR ¥
1E 2% B MR BB IE Eik e E ., PCR =¥ B4 TAEY T
FEF AR MR 5 R @ #4778 50005 .

1.6 Zeit2sb 3 P44 R H Fisher i 0 BE 21 53 47 .

2 & ®

2.1 RT-PCR Y KFH AT 4ER AN 23 Fl25 5
IR A B 35 () A B X REAE S P B E R LT 23 45 9
FE R 31 il e T BRAE S 19 RT-PCR P= 4w, BR T LT
[ 507 bp § 38 X4 b I8 BT 302 bp /N F Y3 A B H
JT o He 2> F 507 bp AL A5 LE 1, DNA P30 45 1
FH,302 bp NG TIPS 5 BOR B TANE 7 13 SR TS M
J- 25 0 T T 2 COL TR B A 360 IR 2 2 76 ) T 3ty =2 T “ 98 SCRRH ™) &
25T 98 R M fd B 6 IR hMISH2 2L 13 4b 58 - 4 P M %
43 51k 100, 0% F1 88. 6% ,

1 2 3 4 5 6 7 § 9 10 M

507 bp
302 bp

100 bp

M:DL 1000 DNA #7ic#) (TaKaRa 2 & 72 ) 10 25 [ X B 1~
5.7~9:hMSH2 348 T 13 LR 4% ;6. JC hMSH2 J 4N T 13
BHEA

1 hMSH2 EESEF 13§ RT-PCR ¥ a4 R

2.2 JE[H4] DNA hMSH2 3 F 42 F 13 1y PCR ¥4 & )3 5
SIATEE R FE ST 23 91 45 W R iR K 35 1) f R X IR
i B T Y 312 bp § 1 XA L 45 R ULE 3. DNA JF5
e a5 R EW A AR AR R R BAN BT 13 Bk, P54 Hr
BRI FRASAEAE TVS12(-6) T>C i i €48, 25 R WL 4,
23 BIZ5 I RE A TP 19 Bl 1E TVS12(-6) T>C 5845 35

5] i B Xof FRBEAR Hp A 19 A7 HE S8 A8 , 2848 R4l O 69. 5 %% Al
52.3%.,

1 2 3 4 3 6 7 8 o 10 1 M

1000 bp
700 bp
500 bp
400 bp
300 bp
200 bp
100 bp

M:DL 1000 DNA #5341 75 [ X I 2~11. hMSH2 3 [H 4 1,
ECEE
& 3 hMSH2 EFE MR F 13 fIEEA DNA PCR {4 R

2.3 GITE Y 45 W i AR A SRR IR hMISH2 2
B AT 13 BRAF B4 T S TVS12(-6) T>C 58 A48 1% B 43 47 »
W1 &5 E R SRR hMSH2 13 4h B T Bk K
e 22 RS2 5 L (P>0.05), 45T W b 5T
BUIVS12(-6)T>C A K 2 R ILG 2% 5 X (P>0.05),
x1 GEMEERESEEXBH#A hDMSH2 ERMEF
13 BB RO R IVSI2(-6)T>C IR DT

RT-PCR 4MG.F 13 ek IVSI2(-6)T>C

4151 M BB B RAEGR IR
) () % () %

25 H 23 23 100. 0 16 69.5
TRERER B2 35 31 88.6 19 52.3

3 it it

hMSH2 3L & 1993 4 Fishel 20 B 58 A 2% HNPCC Hf
AETERERE 1A A MMR B/, %5 E T 2p21-
22,54 16 MAMNE T . cDNA 4K 3 111 bp, Zif% 909 4Lk
MM E . hMSH2 2tk B R~r W, AH B E
DNA fifi e85 L 2 57 56 B 4 1 e tE AR AR A R 8 28 R W
IE

Mot %8 . hMSH2 S %245 5 HNPCC K # % 1 245 5 W
R PIM G, 5 HNPCC J #Uk 1 45 B ¥ AH ¢ 1) hMSH2
FE PR S AE A 15 4 LB AE L TC SUBAR B kK AR R B B v N 5
ARCAT BT B S AR AT PR AR U mRNA KA R R A
T, @k RT-PCR #4757 235 5050 T LUk S mRNA K
WEMEERT . 1993 4F A % & )il £ HNPCC & # 41 A
I 40 A P &% B3 hMSH2 25 mRNA #h 7 13 B2k i 5% 53
AL PR IZE R 5 HNPCC IR, HJE, Xia 20 & B4 8
T hMSH2 4} & F 13 Ht 2 19 mRNA ¥ 554 78 HNPCC. 8 %
P 25 T i Akt o RO JE . 1 A0 B rp A A SRR O R
1 90% . BRI ERI T 23 BIHE T4 E M g & 35 4 fet B
R IV KE 19 40 s hMSH2 JE B mRNA 4h &7 13 9k 2 15 80
KB 23 45 E i RE AR E B4 B F 13 Bk Y hMSH2 mR-
NA 5577, 35 il fidt FfE 4 BEEEAR AR T 31 il /b i 7 13 2R i
hMSH2 mRNA %% A, W41 B4 8 7 13 B2k fY hMSH2
mRNA % 5 A 5 PR 43 51 9 100. 0% A 88. 6%, 5 Xia 4
HHE AT B2 R A B F 13 Bk i) hMSH2 mRNA §% 5t A 7E
N0 JE R — iR UL B A SR AT RE S KR I R IR
FAESENE . F2 4 i hMSH2 ] (9 %35 9F A — e 3%k
HoAth A 20 CAn R M b Bz 240 K M 98 44H D 14 22 35 1 00 1% BY 2
B SEASTE R W I B 403 B K g A0 i P i) 3 CT #6 58 1983 1)



Ellrtos A 2014 F8 AF 35 5% 151

Int J Lab Med, August 2014, Vol. 35,No. 15

+ 1983 -

A

A AT 3 3 1 o L AT BE S LR W A E R A E
WHEATRA R DA BEIE

E|

2% 30k

[1] Gaytan F, Barreiro ML, Chopin LK, et al. Immunolocalization of
ghrelin and its functional receptor, the type la growth hormone
secretagogue receptor,in the cyclic human ovary[ J]. J Clin Endo-
crinol Metab,2003,88(2) :879-887.

[2] Martos-Moreno GA,Barrios V,Martinez G, et al. Acylated ghrelin
levels in pre-pubertal obese children at diagnosis and after weight
reduction; effect of oral glucose ingestion[ J]. ] Endocrinol Invest,
2011,34(2):117-123.

[3] Bellone S, Prodam F, Savastio S, et al. Acylated and unacylated
ghrelin levels in normal weight and obese children: influence of
puberty and relationship with insulin,leptin and adiponectin levels
[J].J Endocrinol Invest,2012,35(2):191-197.

[4] Iniguez G,Romdn R, Youlton R,et al. Ghrelin plasma levels in pa-
tients with idiopathic short stature[ J]. Horm Res Paediatr,2011,
75(2) :94-100.

(5] e ARIEANE TAFS. 5 2ag 48 B G [ ], L3 £
A5 ,2011,19(4) :390-392.

[6] EZesk ALEOB, iK 4, 55, PR RO R AL B R M.
e JLRRR AR, 2007,45(6) 426-427.

L7 o5, 03y L B 520 e PR 12 i B e [ . 52 JH LRI PR

(8]

[9]

(10]

[11]

[12]

[13]

[14]

Z%:,2011,26(8) :557-560.

P2 L B o A AL A2 S S BOARAG DN 1 38R T A S T LGS
B R A (LT . [ B B PR 2 2% 2K, 2009, 30(9) - 892-893.
Tena-Sempere M. Ghrelin and reproduction: ghrelin as novel regu-
lator of the gonadotropic axis[J]. Vitam Horm,2008,77(1) :285-
300.

Whatmore AJ, Hall CM, Jones J,et al. Ghrelin concentrations in
healthy children and adolescents[J]. Clin Endocrinol, 2003, 59
(5):649-654.

Kellokoski E, Poykko SM, Karjalainen AH, et al. Estrogen re-
placement therapy increases plasma ghrelin levels[J]. J Clin En-
docrinol Metab,2005,90(5) :2954-2963.

Dafopoulos K, Chalvatzas N,Kosmas G,et al. The effect of estro-
gens on plasma ghrelin concentrations in women[ J]. ] Endocrinol
Invest,2010,33(2):109-112.

Gambineri A, Pagotto U, Tschop M, et al. Anti-androgen treat-
ment increases circulating ghrelin levels in obese women with
polycystic ovary syndrome[ J]. ] Endocrinol Invest,2003,26(7)
629-634.

Schofl C,Horn R, Schill T, et al. Circulating ghrelin levels in pa-
tients with polycystic ovary syndrome [ J ]. J Clin Endocrinol

Metab,2002,87(10) :4607-4610.

e fi B #1:2014-03-02)

(458 1980 T
TR B K sk 4T 0 RE A S 0 L RT  R HE AE

7 hMSH2 $LFH 1 fE7E IVS12(-6)T>C £, %L 5
£ F hMSH2 £ 13 485 T 5 3 BT B840 45, 3% A 5 78 A [ iy
i g v RT BE A AR R B FE DY B R R XS
hMSH2 3 mRNA 4h g+ 13 05 5 59 82 & R I J 10 % A=
KB HRE— eI 4 R IR R % L S 5 hMSH2 % N
mRNA ST 13 #9525 57 82 B M i i & AR A 510, BiFgT
XUk P B W R B A R R AR AL B A b ) hMSH2
FEHEAMNEF 13 H A3 9 K ik 47 P44 B DNA ¥ 51 434
S5 R K M S 0 A R BR OB AR B R R 3k R 4l
hMSH2 JEH SN g+ 13 $i e 4 iz sl I S 7 S sl % 5 J5 in T
R AN 13 W0 F 5 kB WO S E g &
et B X BE AR AR A2 76 TVS12(-6) T>>C 28748 , 45 2243 3 69. 5%
M 52. 3% 1% 22 M B M A T mRNA S8 & F 13 82k 1 4
LW H Z I A GE A — B IR TVS12(-6) T>C 48 1l iR
53 hMSH2 3 mRNA #h &7 13 e iy A .

B2 RTRFT R AN I E 40 hMSH2 % K mRNA b
BT 13 Bedke Jr TVSI2(-6)T>C 252 ARE % WA A 5,
SR PR S B R O AR e s TVS12(-6) T>C £ &8P 51 4
JEIL A 40 hMSH2 £: ] mRNA 47 13 T3 37 4%,

S &k

[1] TIyerAn, Plueiennik A, Burdeet V, et al. DNA mismatch repair:
functions and mechanisms[ J]. Chem Rev,2006,106(2):302-320.

[2] Peltomiki P. Deficient DNA mismatch repair:a common etiologic
factor for colon cancer[ J]. Hum Mol Genet, 2001, 10 (7). 735-
740.

[3] Poulogiannis G, Frayling IM, Arends MJ. DNA mismatch repair

deficiency in sporadic colorectal cancer and Lynch syndrome[]].

[4]

[5]

(6]

(7]

[8]

[9]

[10]

[11]

[12]

Histopathology.2010,56(2) :167-179.

Li D, Hu F, Wang F, et al. Prevalence of pathological germline
mutations of hMLH1 and hMSH2 genes in colorectal cancer[]].
PLo0S One,2013,8(3) :e51240.

Fishel R, Lescoe MK, Rao MR, et al. The human mutator gene
homolog MSH2 and its association with hereditary nonpolyposis
colon cancer[J]. Cell,1993,75(5):1027-1038.

Zahary MN,Kaur G, Abu Hassan MR, et al. Germline mutation a-
nalysis of MLH1 and MSH2 in Malaysian Lynch syndrome pa-
tients[ J]. World J Gastroenterol,2012,18(8) :814-820.

Luce MC, Marra G, Chauhan DP, et al. In vitro transcription/
translation assay for the screening of hMLHI and hMSH2 muta-
tions in familial colon cancer[ J]. Gastroenterology,1995,109(4) :
1368-1374.

Xia L., Shen W, Ritacca F,et al. A Truncated hMSH2 transcript
occurs as a common variant in the population:implications for ge-
netic diagnosis[ ] ]. Cancer Res,1996,56(10) ;2289-2292.

Goessl C,Plaschke J,Pistorius S,et al. An intronic germline tran-
sition in the HNPCC gene hMSH2 is associated with sporadic
colorectal cancer[ J]. Eur J Cancer,1997,33(11):1869-1874.
Palicio M, Blanco I, Tértola S, et al. Intron splice acceptor site
polymorphism in the hMSH2 gene in sporadic and familial color-
ectal cancer[]]. Br J Cancer,2000,82(3);535-537.

Pagenstecher C, Wehner M, Friedl W, et al. Aberrant splicing in
MLH1 and MSH2 due to exonic and intronic variants[ J]. Hum
Genet,2006,119(1/2) :9-22.

Wu S,Chen J,Ji Y.et al. Association between the hMSH2 TVS12-
6 T>>C polymorphism and cancer risk:a meta-analysis[ J]. Exp T-
her Med,2011,2(6):1193-1198.

i H 37 :2014-01-28)





