[ Downloaded from journals.tums.ac.ir on 2024-09-22 ]

mmmmm

y

o] 4lis VAT GYVOY slotaion N T s lacs VY 0,50 NFAY didea (515 (Sid i psle sl€ctils (St 3y suSitily dlae I l l l\/l '
SWSS 9 31 ealaw! L BAT-25 g BAT-26 ,5,b 93 SuMilwg ySKao Comidg om0
JUS,955 b e 2 HPLC 4 Real Time PCR

WAY/ANNY e WAY/SANS B0 WAY/SNA il s s LS

- %

S S il e Lagils 5 OLBT 53 (sl Ol e rnsler 5 (mo g JUS 08 Ol il 5 s
Ol e VL o> @ a5 Ll o MSD) ol s Son (64ILL oJUS, J58 Ol e 53 2150505 (Sla e
Al e G0 ol S O p al 6 S8 s Ghle Ko 4 o 01l S MSTT (S35 L s )8
L JLS, 58 Ol s L2 g Vo (S5 5 ol b ol ST me 5 o 2 addllas ol 51 s
AL e MSIT S

Condy 5 il axrlg e o L 8 sl an 55 p o sladsed (rbaio anllae ol 55 Gy
HPLC  Real Time PCR S_iSG 5 31 aslil b ois S aslio Jlo 5 5 5055 bl 50l L a0l il s Ko
e B gad 23ls Koo Cons s BAT-25 5 BAT-26 S be 55 imen 5 (Vb LS L b SIS 5k )
MSI" &) 50 4 45 _oladi sas Real Time PCR 555 S8 Aol Cogmr ol Ol andllas 555 Caand ol 3 LS
S I3 s 2050 35 AT AS B M end wm e Gaas b i ek esls jaiis

oaseis Vv S5y 5 Cawluc> Real Time PCR LSS (M35 s e ol = Haadsl
5700 5 (BAT-26 Syl L) /N vv 5 /AT 5 54 HPLC S35 5 Sl oS Jl= 55 ocils MSIT (gla ;50 55
L35 (BAT-25 S L L) /4Y

S s Cowlom GLI MSIT €50 asiis s Real Time PCR (SisG oS disls 0L anlllas sl (g Sty
O o oo 3015 6508 (S5 5 Sl HPLC S b= 3 clibo I35 oot om0 5 b ol

AL MSE (sl se 5 6 S8 g 25 450

HPLC Real Time PCR «_u3la g Koo (551040 (JUS ) S Ol o (gulelS” lalS”

B “*Microsatellite Instability (MSI) sl uy S g bl
Jels Sl sl 58 sl e S5l sls, 5SB

23 S 5 e Dl 0 5Dl O siear DNA O 50edlie

m;ﬁ*-.'t*-wi) ol e
*\‘,r,\pi‘ 4}}1

Vb lde s
Ll 0,05 0k (s kee

\4 \
R rle s s sS als g

ol 42eaS =T g 05,5~
Olecoylog bS5 20158 Slisini S 0 =1
O slacsss [ s pale 0l —F (S iles
PP

Sl S o 5le oSy =0 5 F o1 Y 5)

HaflstlH

5 SIS patme i 5 G 09,5 = 8
Ol g o sl gind]  liionr
Olijle Sy ple olKils ylol o5,V

Sl eyt jle

*
(S gy 0SS (A3 OLL et i g sk o

AS 5 NS Slidos S e 5 et o
Ol Gl (S5 ple o821 (g3l Ol ey
VAT YA il

E-mail: mokaram2@gmail.com

PPN TR

DNA JI55 53 i slonl 05 Loy 580 cpl il o by S

61—55‘))1#”4%})—’1‘(*:&&)]’)\)“55‘):75‘)050[:{
- - . ARE .. -

MSI L oMl s Koo (500l Ols ool 53 55 oo it

Al e IS P58 Ol e s alisse s ol la e SISO

Tehran Univ Med J (TUMJ) 2014 March;71(12):753-62

http://tumj.tums.ac.ir

e smes O s ol Ol 3 il o Laile 5 OLBT 5
O s 5l (30 e 5 S e Jale np e 5 @3 O
JLS 508 0l s 53 s (SUa poms AT e Sl oy
" Chromosomal Instability (CIN) 35535 6oLl Jels


https://journals.tums.ac.ir/tumj/article-1-5849-en.html

[ Downloaded from journals.tums.ac.ir on 2024-09-22 ]

OllKas 4 ppilacas,; Glo o vo¥

Ul s Dietmaier caslllas S 53 .55 MSIT JLS, J S 0l o
i 53 (O gl s o5 ,—) Real Time PCR oSO
w\;lmu_;@uuxz\ajl;wjﬂgm\)lvlsﬁdw,g
55 Bl 1SS 5 S EMSE glaw sas plubs LUls S
HPLC oG 1ol s andllan ol 5o osyls |y codblas Sen JIs
Real uij)QQT@ujgw\wbdijb}uij)Qb&g
Comlas L SO K Olse 43 (O 5ol 8 ©50) Time PCR
Real Time ol Aol Cgr ol 5o Ao S aslis VU S5 s
Js5 e o S5 5l el L MSTY (sLawi ga3 PCR
i e S et b gl 0T 03 MST 5 e
D5 p s Sad gad il S Comd s (ol et S 2
Do 5> DAt aenlie 35 Jle S e s D3k ladpe L
Cgr 05 o 51 Ol ST Slagy 38 53 0T 03 0L

5,5 ealizul MST' sl | RS

wron U:’JJ

3038 5l aS Al e e aadlls ¢ 5 5 Sl
bl Jsb 4 1YY ole 3 B AYAQ
B o (=0/0) (Saen Oy 85 15 55 big 840 500
= (o=+/+0 c]a_w 03) O ) Slos gy, il g sl
Slan P ol adllas 3550 gloaas sai ds S dalons Lot sas
3 (J,8) b s 3,5 ¥ 5 (HNPCC L sl ol Ol )
o 5 Jlo s L e Sl dgad d a B TY LS Sl o 8
e 5 s Sodl dgad 53 sols Lgs 01 S0s 5 dndls | O
Oy 5 28l igad 53 2 LB TO LS 53 J 28 05,8 5l Ls s
O laas gad s 4 Sl @ gad (lyls Led asile 5 acils |
3 e ol e iy 5055 Sbadised 5 (L Jos 51 S Olles
534S LS, I8 Sl slan FY 10T Gl bl Jle 5 il
WA S 15 o sSsdil b o Jes o 5l stk ey
3l et gl (pioren Lk Lwi@? WAL Ol ole o Sl
5 And ‘-SJ’TC“'* W S 55 Sl e S (gl
! A DNA dlslidl odod (555l masr pm 5 3L (sl 5o
STAEN IS s slen 5,5 2 o131 e 0ke 2

oo s DNA Codlo s S Jsb oS 555 0 4 > 4 MSI
bl Soo dsb L DNA s 550 (LSS @i 5408 5 JI55)
53 Jgmene 5 b aS WAL Cglane 53 Oles Jb S DNA s wlin
JLS 55058 oo 5178 Jale MST™HT el 5 S 550 51
Hereditary Non- Polyposis Colorectal Cancer  ,..j s s &
et 5 (US4 8 Ol e Sl glap s 51 (SS) (HNPCC)
SIUTT sl e JUS 5 05S STsl ol Ol 5170 B A Jule
Shls (dzaa MSIT &0 0 45 (g3l 31 aseis s MSI Cun s
Cs G5 ST MSTT Ollew &8 e ol 40 ol Coeal
Olic oldlas W..,\_j)ls Microsatellite Stable (MSS) 0l Lo 4
o g 3lie Gooly SFU Sleys e MST" Ol ke 45 Llesls
T ks e MSS Ol 4

Sl 3yl bt e MST sy T (i o
ol oled a3 SCdS glajlae 4 355 e HNPCC sl 3l
3L sl LA 055 sl &Sl 0355 Oy
Pl MSIT Ohilasy ol (sl (6,800 6 slacd sl gr
T el e

S5 ST Sl 53 45 il a3l OLES il Slallae s
L S5 5 Canle sl BAT-25 5 BAT-26 (s S 5
BAT-26 oy n b s 7P hia MSTT (slad yod Lasils S
e
s ol 3 a8 e igr 45 LS sl Ol Sl (ke

DNA 3 0155 o 1y (s Son &l ,ois dsile) Ljls 54

.;\:MJbMSF Loy Ol8 o oles &

AAERRY - . . =
55 s 0 S

Olsieass O 55,8 DNA 3 eslis!
oS e ol il e dde Sl O S o
DNA (imar 5 A3l o Ol 5 ol 2s) S (58 4 g
Ml Il el 63 slalendly
SLassa s Ao ol Ll Wl pladil Ol g o &S sladlas
s 3 OF Ol T dl e 1Y 1L MSTT SCs 5
Lol s 35058 Y8 "Brim aslles s 5 7Y/ Moghbeli
Aoss s PTAMSTT LS, S 0l e 6 L el 4 a5
O e ¢ S sz bl K05 4 ad O1al s MSIT (VL
aalas ool 5l Ouia il e s, el SCMST LS, )5S

AL 2 e VU ol 5 i L cnlin ST b e

VEY G VOF I o)lais V) o500 ) FAF atieal oy 30 pale olSitily o iy 0aCiils alo


https://journals.tums.ac.ir/tumj/article-1-5849-en.html

[ Downloaded from journals.tums.ac.ir on 2024-09-22 ]

voo S5 48 o puw s HPLC yReal Time PCR (iS5 o LBAT-25 4 BAT-26 535 eu g 5Seo (s o

Ll e 25 00 UL plg ez 53 dNTP s 51 Y pmol/L
5 (DNA 00 (lazd 55 alm ,0) 40 C aids Vv &y 50 4 PCR
DU (sl S5 a0 40 € agli T 1 IS ¥r 0T Jls w
1= ) (BAT-26) 05 C (BAT-25) 0f C a3l Y0 (DNA
VY C Sl Y0 5 (Gas ay Laasl s Jlasl L 5 Annealing
35 (DNA (g5l | 5b)

(PRP-X600 Anion & sl s s O 5 3l HPLC S5 s
sLel L Exchange HPLC Columns, Hamilton Co., NV, USA)
03 S 5L S > Ce S oslata] YOO mm x¥/f mm
B 4 (TrissEDTA) A sl 45 55— Y ml/min oo o
o3 eslaal 5, e HPLC S = 36 Ol g 4 (Tris/EDTA/NaCl)
mM Tris-HCI Y+ mM &) 5 oan b 30 LS 5 cdale L S
Lyl 05 0LSy Cgr 554 5l PH L NaCl \ M 5 EDTA
e s Lo oa b b e (slad s PCR J pame HPLC
Silwlir G ol eslixad OLsI S e AAS G5 oKus
ol 03,51 ¥ 5 ) Jsd 5 o 5 4 BAT-25 3 BAT-26 S b L
]

Real Time PCR esG @l el s gl Als 5 S e
s o3ls asii s MSIT BAT-26 S, L &S ladisel DNA
InsTA cloneTM .S 31 Ksls Cgr s S Iy cpens (Ls g
L eslazwl (PCR product cloning kit, Fermentas, Germany)

3 MSI s 5l as SLedibl 3l asle ol Uy s sl U
ot 28 S e (Sas el Gy o 5 3L (sl e
e Gl E s 5 Oy (Sead Sl eslil Ly Laa gl )
<53 bLE Cut off point cpioras A3 (5 So3lul dalas G el )L
Receiver Operating %5, ~L ol . Bat-26 ; Bat-25
Copola sl 5 Covla> o 5 i Characteristic (ROC)
35 el

Ladl

i (S s 1B Sy BAT-25 S5l L bas sas s abii )
HPLC S5 L Ll BAT-25 Sl b ki pod ol sl ol s

A S 3 s )50

Tehran Univ Med J (TUMJ) 2014 March;71(12):753-62

http://tumj.tums.ac.ir

355 (P<e/e e e )) Jle OOV Y/A
P olal oy S/ kS a5l eslinad L DNA s
)S)La 92 sl Oladlas o\..v.l.; » Q{WL.»J&J Sl R
4 Gl &S BAT-26 5 BAT-25 (gl 4208 5 55 50 Cudlu sy Sia
s JSGST g lS gan b s il Se sl Sl
u[;:.i.:‘ Lls ;ﬁyb ;ﬁﬁ 5 Cawwle>= MSI i 3

VAVANOL

(O3l yoa 5 ) Real Time PCR ST s 5
Calg s eslined (Wb LS b mle 1S 5y S) HPLC 5
5l eslizul b MSI (glagi 55 Real Time PCR s Aol g
Aol T 3y MSIT Camdy 5 s I s o GG
A

LightCycler 1.5 3l /s, =l ,> Real Time PCR S
. eslatsl (Roche Diagnostics GmbH, Mannheim, Germany)
(Metabion GmbH, Germany) & gl jua Slac s, 5 s jaul
sl e e 3l an S eslinud 5y ge

: JoLi Real Time PCR Sty o js 4, LS 4 slis
SU0/0 pg/ul s o 5 e/Y pmol/L ¢ el o 51 +/F pmol/L
9 YxRoche FastStart Master Mix (Gibco Co, U.S.A.) BSA
abd 5l gy ol 55 s Yo ul % === ,>DNA Vv ng
< 9,— sPCR &N 52 > Melting temperature (Tm) 3
o3l MSIT (slaals sl (raand Cgr L0l oSlo 0 gslily ot
&y 5o 4 Real Time PCR (gla S Ole3 5 bos Loyl 1503 55 e
Sl S Al 12) 40 C sl i 5l IS 00 540 C asb 4
36w (DNA 4y ol s Jlasl) £+ C a6 )+ (DNA s
Sl ) VY TC a1 e (el s UK ) 00 C
40 'C b Lio DNA Cogd alais Lyl cpir o 3L e (DNA
¥+ C (BAT-26) Y0 'C il Y+ (DNA 013 laziy, &S al= 0
Glos w bos L5l culg 3 5 (DNA & s Jlasl) (BAT-25)
F3 5 (BAT26) F2 ,2ld b ilesls oo b 0lej s 80 C
A2l s (BAT-25)

5 43148 PCR Laas 33 DNA 1=l 55 HPLC S5
osliul 3550 polis i 5oy HPLC ol&zus 4 PCR &Y jas
PCRx) « S 55 DNA 31 V+s ng &y s way PCR 2S1s s s

——sly a5 /Y pmol/uL MgCI2 ;| ¥ mmol/L ¢ 3L


https://journals.tums.ac.ir/tumj/article-1-5849-en.html

[ Downloaded from journals.tums.ac.ir on 2024-09-22 ]

OllKas 4 ppilacas,; Glo o vor

23 DNA Jsb 0550 S edasolis 55 ol .(Yab s gad) ol
O35 Sl e am @l 53 3 s L o 505 55
Lo ol O 3l oa LDNA 53 58 o 5 CSLDNA b
(Yed Sl pe) L3 S oo palh ol S5les S S S js0 g
Real oSS L (Sequencing) g\ﬁﬁff&&wuﬂ
Sl 3l as il 6 sae SO s G3d> S sl olis Time PCR
S 5l 53 Tm o ¥ C sles G| Jslas il s
el Hslee Jbe 5

abi Olye 4 F C L Tm Gotl e s, s amsd s
a5 b ;sBAT-26 S, L Real Time PCR <SG Cut off
Cut uaz;‘)-:;L;\jsm,ggfggwwuwwmﬁy.m
Cut off L S 45 8 o5 Y/AY 'C Real Time PCR SLSS off
Cut off 55 ;& Wbl o syls Cilles ¢ Jas (S5 53 0l yns
g RS A el 42l 5 0 sl et Sy SEST el (S
5 Camlar= Sls By ol dmd j5 sy Lasii 5 |, MSI
ool il o MSTT (gla o 5 o j3 /)0y Conlians]
$BAT-26 _S,Le LHPLC b5, 6l JI5 om0 SGSS
Al s i3 /Y 5 a3y oY ) Cut off S 5 4 BAT-25
5 5 4 BAT-25 3 BAT-26 Sl LHPLC S5 o bl ol
ju_.:m)MSIH_:,,;u;_.:j\uMj@ﬁsh::&u\;gx
i 1 MSS slaw sai 51 S BAT-25 )b b SSS ) cppr o
L HPLC sl a5 il 03l Laois MSIT &) 50

Al e TOY 5 TAY il 5 4 BAT-25 5 BAT-26 sl S L

HPLC kw5 DNA Slakid (3ol cgor S pta 51 0Ll 5 0¥ o

(BAT-25)
(ad5) 0l A b B b
TrissEDTA TrissEDTA/NaCl
JAR) 150
0 AR AD
\o VAR A%
\0 JARd V¥
Yo JAL AL
Yy JAR 180
Yo X0 150

e s BAT-26 Sl s Real Time PCR | Jol> =5
MSS s MSI™ jley 55 ,5 BAT-26 5 BAT-25 sla S ,ls LHPLC
MSS &y 5o s 45 (6ol 53 ol 0l 0303 OLES V13 505 5
Sl sloms Jla i ol slawgod 53 DNA b abads (il e
Ao a o abkt K 5 cnl S Oabie s sal) P 3 oS
Jsb s o Ol s ol il oo Gdate a1 45
Ol e 50 (el DLSG badi sl 53 352 50 DNA Bl S
Solan 2,3 55 e Al e Il SOl Sea i Sl e
gel a4 bo o DNA sl Il ol S b 5l
o HPLC Ot 51 ea L (055 p w5 55055 3L ol i Z5L)
OLled ol S 5las Sl sl 53 Sy SO Do g 5 Lisd 0
Ode s se0) L

S SeS sses 3L 3 DNA b aai MSTT 5 55 s Ll
LS ol il e (FRgh Sl 50d) o 5 slme Lo 5 3L
53 Al e Sl 5s Codli s S OAS Seli S eds0lis
Senl & 5 bl UL bl Son a0 51 slan ol 4ot
Real iy, comul S Hslms Jbo i il ¢~ DNA 53 abgs
I o 4505 3 1) G550 DNA aseis LUl Time PCR
o (T Slasad) ol S las S s sad 53 Ky 55 043 0Ll .ol
HPLC a3 .ol Cilises L 53 L DNA 55 5 sdiasOlEs
MSI" 5,5 G 55 b DNA i1y 5505 DNA (g3lulas LUl
Sl

L HPLC (pxps s BAT-26 S L | Real Time PCR =5
QLS Y Slsgas 55 J xS 5,5 G BAT-26 5 BAT-25 sla Sk
Pl a8 3 e 5 CALDNA b aba ol ol o0l

HPLC b 5 DNA Sladad gilulis cgr S pue 36 0Ll 5 0N Jgue

(BAT-26)
(a2ds) Ol A 5L B 5L
TrissEDTA TrissEDTA/NaCl
. JAQ 15
Yo AR A
Yy 1¥e A
Y 1¥e 184

VEY G VOF I o)lais V) o500 ) FAF atieal oy 30 pale olSitily o iy 0aCiils alo


https://journals.tums.ac.ir/tumj/article-1-5849-en.html

[ Downloaded from journals.tums.ac.ir on 2024-09-22 ]

vav

Fluorescence —d (F2)/dT

—fe -
YA/

Fele fE/. FA/ .
(1,8 L5l b
a)

YY/s Y&/

Fluorescence —d (F2)/dT

ofe¥

wislPi

ay/.

oF /.

Eiaifle

£/

' P RAL
G Al L

©)

YA/ YY/. Y5/ Fole

Yoo
\V/6
o/«
\Y/8

Nele

mAU

oY/

&8/

Sl

g
S/

Fluorescence —d (F2)/dT

s g

[ VO T IV
GLE 5l b

g)

YA/ YY/. Y&/ oY/«

Tehran Univ Med J (TUMJ) 2014 March;71(12):753-62

http://tumj.tums.ac.ir

88/

Fele

FE/o

Fluorescence —d (F2)/dT

Fluorescence —d (F2)/dT

Fluorescence —d (F2)/dT

.
~/v7:
'/l‘\‘:
A/\A:
./\\":

ALK

———

S, 468 s puw s HPLC yReal Time PCR (iS5 o L BAT-25 4 BAT-26 5,35Leu 5 Koo s o

Ya/.
Yv/s
Yeole
Y/
18/
\Y/8

mAU

ARYRS
v/8
8/
Y/0

YY/e Y&/

FEe FAL

G1LE o) Les
b)

oY/ 8%/

V-

NI

AL

of¥e

AL

e

/8 -

e s—
/ey

YA/e

VA
Asa
LVAR B
AT

LYAR g

S 4

YY/.

Y$/.

L VN

T 0 T
YE/. A/ aY/. of/- §eole ¥/

IS L) s

f)

YA/«

¥ vsl.

¥ole

T T N T R R T ]
FF/e FA/e oY/ oF/+ Fole F¥/e

61,8 1l s

h)


https://journals.tums.ac.ir/tumj/article-1-5849-en.html

[ Downloaded from journals.tums.ac.ir on 2024-09-22 ]

mAU

oLKas 5 ppilacw, Glose VOA

Tumor Normal Adjusent
—
Y ¥ 5 A Ve 'Y L \s VA
(ad33) Ol
Y]

Wy
A
A Tumor Normal Adjusent
2 \ /
=
¥
¥
e
. ¥ * 5 A Ve Y v \$ A Y.
(as2) Olay
i)

€ 5d O o s sl S Sl s COb 5 4 osd a5 b @ glaslaged) MSI g MSS sl 93 095 fﬂ_,c,.ab r‘fﬁh;}}gji@dh)bﬂ RISIEYY

5 A HPLC slapl S 5l S 51 e o 5 psbime Jlo b S3L o pa s C3L 5 4 osd ahiih 5 g o (slals soi MSS loys 55 G BAT-26 5 BAT-25 i & HPLC (slagl S5l S

A

Fluorescence —d (F2)/dT

sl

ERYEA

|
|
s
vy
|

YA ‘
./w.}
v o
|
|
|
\
\
|

ofe$ -

Ze

WMemes oo

.

mAU

YY/.

Y&/

¥l /. FA/. Y/ af/ . Fole 5%/
(18 5l Ls

a)

Fluorescence —d (F2)/dT

il o MST L 53 G BAT-26 5 BAT-25

Ve
YE -
;/V’\':
~/\A:

EVAR g

=iyl 0 0 v 0 0 v
YA XY/ WS/ R/

’\‘A/: n’ﬁ\'/.l b’;/-b ;:/. ' SF/
LS ala) e

b)

e/

mAU

Y i 4 A Ve Y \F \$ A Y.

(4a33) Olaj

d)

;.,.“JI.“A._.HPLCLsur\ﬁjib;:e}de()}s(:ﬂ)dbf}c,él.,%«gjgg;i«bﬁ:b;aéb,bﬂ)dﬁé}&&_[in r,«;ub rl;ﬁh;;;yjs@éh)b}d RESIEY

(il o J 28 55 S BAT-26 5 BAT-25

VEY G VOF I o)lais V) o500 ) FAF atieal oy 30 pale olSitily o iy 0aCiils alo


https://journals.tums.ac.ir/tumj/article-1-5849-en.html

[ Downloaded from journals.tums.ac.ir on 2024-09-22 ]

voa S,y 6158 b sew ,uHPLC Real Time PCR (iS5 o L BAT-25 4 BAT-26 _5,35Leu g 1Ko s o

a3 Sl 03l (a3 [y MSIT &gad id 8 O penl s s
Glaspey pasis 37V (Shy 5 Cowles Ghls s cnl
b gedd ploml aallas o a4t ol S MSI*
T das e 0L 1y iy o) YU &35 oS 5L s Dietmaier
o T MSIT LS, 058 0l s (glonas pd 51 Sogen 3
I Sa a5 SR Ol s wlis Gl 3L L0y
el 55505 DNA MST Sl e 3131 055 e (glads o
MSI” 5,80 jaseis Cogr (ormlis 303 (o o 4505 e 53 S
51 JLe s DNA Sliie as S oo Slalllae 3l o il o
S5 DNA Sl 5 0 055 53 35 5 s 520 DNA alaor
Odd ol g Eosl Jlo s DNA b Sl ool 4 3 il 0
5o semen 50 55 e 0T GaghiS pde 5 (555055 DNA
‘,_< Dl ol Sl cer | B8 oowlus Real Time PCR
Sleslarul L S8 Olallas ;3 a5 5550 53 3l (555055 DNA

S WY e)\:u..a.:ihi_?djj»};DNA cBEAMll’lg 6}24}::..4}13 di'j)

YA

sl

sYL S5 45, BAT-26 S Ls |, HPLC i,
S5 ol A3l o MSTT (gla g0 55 Gasts 5 el oy
Sy5e e 4;}‘._}@0,4_“';,.:5&(;\}3 azds /YL I, Cut off b
TN STAY G 5w s ool Ss s Cawles 0 1, MST
Cut LBAT-25 Sl gl HPLC SCSS oS Jl- 55 .5 S s
L MST 5550 il 31 €503 aw yasedd oUls aids +/Y 4l off
s FAV 500 s S By ol (Sis s Caslas 5
Cawler>= SIHPLC LSS LBAT-25 S)be ulul ol 5o dos S
AL gad a5 MSIT 6 gl il S eole

S Sl 5 (RT) (s sla 035 53 (s5LT i )
CilL 3 s s oblie Saurwes HPLC i, L sdel s
sslome Jle 5 3l 5 o RT (s S J 55 d=2/YV 5 P=2/YY)
ElE ple =) sP<e/ien)) L sdalis ol Saen
SR g rlin 4505 Oy e 4 g edal sy
AL el 5 S ol Sl eslinal LMSET (sla ) ga 58

4y BAT-26 4Scnl oo 13 Sladllas L ol anllas ls
5 ABb e MSIT (sl o5 Lol 53 ol SOl S Ol pe

Glasse g saseiss 3 BAT-25 ao o O Shs 5 ol

Tehran Univ Med J (TUMJ) 2014 March;71(12):753-62

http://tumj.tums.ac.ir

e TAY 5Ny ol S S el e Coolant e
LS, 358 Ol s slvas sad 51 S5 e ) Slanlie sbas ad
s Oly w558 bt Sl 3L Tm & 0% p e Tm MST
p e A 5a 5l &@m 53 Real Time PCR eSSl ealana b
S e S oLl (505 DNA MSIT Sl s 5131 & 5>
Retention Time (RT) 5 o RT (r slaw 05,5 53 bl
Gl K wa HPLC s, 5l sdsl vz Sl e L
4 03 (D5 4 gad D 3 (=YY 5 Por /YY) Sl s
SSG ol 3l eslind LMSI (sl se 5 6 S 2 g polie

o

Jole G mpen 5 mld O (e g IS, S O e
oLl Slalllas " T o slad 4 Ol 53 Ol ps 51 26 e 5 S e
53 e Ol 53 JESH 58 Ol p 55 oS cdams o DL ol
Shls Ol 53 LS5 5158 O s Ohlas 51 o 5 ol Ol i
M ksl SO 5 e

IS, 38 Ol 05 8 53 5l 31 o Kol ol andllas s
53 Al e S el ol Sldllas 4 a8 54 JLe YAE)V/AY
A3l e IAYTE L MSTT (sl gl (sla ) 30 55 Ao ys andllae oy
sl 3 53 o g axIS Slelllas sl b sl ol e
Al e ol anllas

Real S:SG "o3 S plonil Dietmaier Lo i o (slaalllas b
SFA gl pants Ul Ol yor o5 L Time PCR
S ol ol dalllas 3wz 53 3l |y A5 2S5 G sl @
MSI" slaspo 5 Gasnii )3 mxsm 5 G35 by Olye @ Ll o
ol ol U b gad CoMilus Ko Camd sy Lo o a3 S a3 5o
Sole 33,50 ;3 HPLC 35, s Real Time PCR %3, ! 3l
Cobs Al Cogr s S anslie 5 w2 BAT-25 5 BAT-26
L s BAT-26 S)le L &S oladgad O semills yod <50 A
e oo b Ly el sl s MSIT &) s 4 SGSS
e @ SO amlie LS I3 s 3ssm 3 IS e
g ST S sl Olis Real Time PCR oSO L JIss


https://journals.tums.ac.ir/tumj/article-1-5849-en.html

[ Downloaded from journals.tums.ac.ir on 2024-09-22 ]

Rismanchi M. et al. V.

38 eslinal Lol e day slais
o Ol L b0t Sl ol i cpl e iS0n
Ol s 4 e Olslas 52 Sy S Sl 55 Cons
S5 L gl aylie 5 HPLC Ui 3l aslinad L IS, )8

&M.r ‘5«.:..::).:4 MJ‘ LS««L..Q)LS CE“ DL "Real Tlme PCR wL‘r
pote olSisls colam Ly S ail 0 00T JS L ATAY Jlu s

el 0l ‘;’.'\)'l;;-:‘ v’<’”:'f~'

References

1. Malekzadeh R, Bishehsari F, Mahdavinia M, Ansari R. Epide-
miology and molecular genetics of colorectal cancer in iran: a
review. Arch Iran Med 2009;12(2):161-9.

2. Moghbeli M, Moaven O, Dadkhah E, Farzadnia M, Roshan NM,
Asadzadeh-Aghdaee H, et al. High frequency of microsatellite
instability in sporadic colorectal cancer patients in Iran. Genet
Mol Res 2011;10(4):3520-9.

3. Cardoso J, Boer J, Morreau H, Fodde R. Expression and ge-
nomic profiling of colorectal cancer. Biochim Biophys Acta
2007;1775(1):103-37.

4. Pineda M, Gonzalez S, Lazaro C, Blanco I, Capella G. Detection
of genetic alterations in hereditary colorectal cancer screening.
Mutat Res 2010;693(1-2):19-31.

5. Brennetot C, Buhard O, Jourdan F, Flejou JF, Duval A, Hamelin
R. Mononucleotide repeats BAT-26 and BAT-25 accurately de-
tect MSI-H tumors and predict tumor content: implications for
population screening. Int J Cancer 2005;113(3):446-50.

6. Sengupta N, Gill KA, MacFie TS, Lai CS, Suraweera N,
Mcdonald S, et al. Management of colorectal cancer: a role for
genetics in prevention and treatment? Pathol Res Pract
2008;204(7):469-77.

7. Colussi D, Brandi G, Bazzoli F, Ricciardiello L. Molecular
pathways involved in colorectal cancer: implications for disease
behavior and prevention. Int J Mol Sci 2013;14(8):16365-85.

8. Choong MK, Tsafnat G. Genetic and epigenetic biomarkers of
colorectal cancer. Clin Gastroenterol Hepatol 2012;10(1):9-15.

9. Hawkins N, Norrie M, Cheong K, Mokany E, Ku SL, Meagher
A, et al. CpG island methylation in sporadic colorectal cancers
and its relationship to microsatellite instability. Gastroenterol-
ogy 2002;122(5):1376-87.

10. Kim MS, Lee J, Sidransky D. DNA methylation markers in colo-
rectal cancer. Cancer Metastasis Rev 2010;29(1):181-206.

11. Miyakura Y, Sugano K, Akasu T, Yoshida T, Maekawa M, Sai-
toh S, et al. Extensive but hemiallelic methylation of the hAMLH1
promoter region in early-onset sporadic colon cancers with mi-
crosatellite  instability. ~ Clin  Gastroenterol  Hepatol
2004;2(2):147-56.

12. Cho YK, Kim HC, Kim SH, Park JH, Yun HR, Cho YB, et al.
Location-related differences in sporadic microsatellite unstable
colorectal cancer. Dig Liver Dis 2010;42(9):611-5.

13. Ribic CM, Sargent DJ, Moore MJ, Thibodeau SN, French AJ,
Goldberg RM, et al. Tumor microsatellite-instability status as a
predictor of benefit from fluorouracil-based adjuvant chemo-
therapy for colon cancer. N Engl J Med 2003;349(3):247-57.

14.

15.

17.

19.

20.

21.

22.

23.

24.

25.

26.

YA VA5V

Gl ol asdlas s
L BAT-26 S,)ls o oSy Son s 51 45,408 5
5 Comlba> 555 olubs L Real Time PCR 4SS 51 eslanad

Al e Lol jen ol YL MSIT

b sl e BAT-25 51 5 i 55 HPLC 55, 53 BAT-26 S5
ol 4 g0l Ol 4 O £ axdles ke 4 V—:SL;‘ slenioy
Gl b oo s 51 015 o MSTT gla g0 55 aield Cogr

53 "6 ey rn s A3 55, A5le Real Time PCR 5, 51 =Y

Kim 1J, Shin Y, Kang HC, Park JH, Ku JL, Park HW, et al. Robust
microsatellite instability (MSI) analysis by denaturing high-
performance liquid chromatography (DHPLC). J Hum Genet
2003;48(10):525-30.

Pyatt R, Chadwick RB, Johnson CK, Adebamowo C, de la Chapelle
A, Prior TW. Polymorphic variation at the BAT-25 and BAT-26 loci
in individuals of African origin. Am J Pathol 1999; 155(2):349-53.

. Samowitz WS, Slattery ML, Potter JD, Leppert MF. BAT-26 and
BAT-40 instability in colorectal adenomas and carcinomas and
germline polymorphisms. Am J Pathol 1999;154(6):1637-41.

Cravo M, Lage P, Albuquerque C, Chaves P, Claro I, Gomes T, et al.
BAT-26 identifies sporadic colorectal cancers with mutator pheno-
type: a correlative study with clinico-pathological features and muta-
tions in mismatch repair genes. J Pathol 1999;188(3):252-7.

. Pan KF, Liu W, Lu YY, Zhang L, Li ZP, Lu WL, et al. High
throughput detection of microsatellite instability by denaturing high-
performance liquid chromatography. Hum Mutat 2003;22(5):388-94.
Anker P, Mulcahy H, Chen XQ, Stroun M. Detection of circulating
tumour DNA in the blood (plasma/serum) of cancer patients. Cancer
Metastasis Rev 1999;18(1):65-73.

Boni L, Cassinotti E, Canziani M, Dionigi G, Rovera F, Dionigi R..
Free circulating DNA as possible tumour marker in colorectal can-
cer. Surg Oncol 2007;16 Suppl 1:529-31.

van der Vaart M, Pretorius PJ. Circulating DNA. Its origin and fluc-
tuation. Ann N'Y Acad Sci 2008;1137:18-26.

Bishehsari F, Mahdavinia M, Malekzadeh R, Verginelli F, Catalano
T, Sotoudeh M, et al. Patterns of K-ras mutation in colorectal carci-
nomas from Iran and Italy (a Gruppo Oncologico dell'ltalia Merid-
ionale study): influence of microsatellite instability status and coun-
try of origin. Ann Oncol 2006;17 Suppl 7:vii91-6.

Brim H, Mokarram P, Naghibalhossaini F, Saberi-Firoozi M, Al-
Mandhari M, Al-Mawaly K, et al. Impact of BRAF, MLH1 on the
incidence of microsatellite instability high colorectal cancer in popu-
lations based study. Mol Cancer 2008;7:68.

Dietmaier W, Hofstddter F. Detection of microsatellite instability by
real time PCR and hybridization probe melting point analysis. Lab
Invest 2001;81(10):1453-6.

Naghibalhossaini F, Mokarram P, Khalili I, Vasei M, Hosseini SV,
Ashktorab H, et al. MTHFR C677T and A1298C variant genotypes
and the risk of microsatellite instability among Iranian colorectal
cancer patients. Cancer Genet Cytogenet 2010;197(2):142-51.
Pourhoseingholi MA, Zali MR. Colorectal cancer screening: Time
for action in Iran. World J Gastrointest Oncol 2012;4(4):82-3.

VEY G VOF I o)lais V) o500 ) FAF atieal oy 30 pale olSitily o iy 0aCiils alo


https://journals.tums.ac.ir/tumj/article-1-5849-en.html

[ Downloaded from journals.tums.ac.ir on 2024-09-22 ]

%2 Microsatellite instability detection using BAT-25 and BAT-26 by PCR and HPLC in colorectal cancer

27. Diehl F, Li M, Dressman D, He Y, Shen D, Szabo S, et al. De-
tection and quantification of mutations in the plasma of patients
with colorectal tumors. Proc Natl Acad Sci U S A
2005;102(45):16368-73.

28. Diehl F, Schmidt K, Durkee KH, Moore KJ, Goodman SN,
Shuber AP, et al. Analysis of mutations in DNA isolated from

Tehran Univ Med J (TUMJ) 2014 March;71(12):753-62

http://tumj.tums.ac.ir

29.

plasma and stool of colorectal cancer patients. Gastroenterology
2008;135(2):489-98.

Cossio SL, Coura Rdos S, Bortolini MC, Giugliani R, Ashton-Prolla
P, Prolla JC. Polymorphic variation of mononucleotide microsatel-
lites in healthy humans and its implication for microsatellite instabil-
ity screening. Arg Gastroenterol 2007;44(1):64-7.


https://journals.tums.ac.ir/tumj/article-1-5849-en.html

[ Downloaded from journals.tums.ac.ir on 2024-09-22 ]

monthly

I ( ] ]\/ I | Tehran University Medical Journal, March 2014; Vol. 71, No. 12: 753-762

Original Article

Microsatellite instability detection using BAT-25 and BAT-26 by
Real Time PCR and HPLC in colorectal cancer

Marjan Rismanchi M.Sc."?
Pooneh Mokarram Ph.D.**"
Mahvash Alizadeh Naeeni
M.D.*?

Mahdi Paryan Ph.D.°

Zohreh Honardar B.Sc."
Soudabeh Kavousipour M.Sc."
Abbas Alipour M.D., Ph.D.’

1- Department of Biochemistry,
School of Medicine, Shiraz Univer-
sity of Medical Sciences, Shiraz,
Iran.

2- Research Committee, Shiraz
University of Medical Sciences, Shi-
raz, Iran.

3- Gastroenterohepatology Re-
search Center, Nemazee Hospital,
School of Medicine, Shiraz Univer-
sity of Medical Sciences, Shiraz,
Iran.

4- Advanced Biomedical Sciences,
Shiraz University of Medical Sci-
ences, Shiraz, Iran.

5- Department of Internal Medicine,
School of Medicine, Shiraz Univer-
sity of Medical Sciences, Tehran,
Iran.

6- Research and Development De-
partment, Production and Research
Complex Pasteur Institute, Tehran,
Iran.

7- Department of Epidemiology,
Medical Faculty, Mazandaran Uni-
versity of Medical Sciences, Ma-
zandaran, Iran.

*
Corresponding author: Department of
Biochemistry, Gastroenterohepatology
Research Center, Nemazee Hospital,
School of Medicine, Shiraz University of
Medical Sciences, Zand St., Shiraz, Iran.
Tel: +98- 711-2303029
E-mail: mokaram2@gmail.com

Abstract Received: 09 Sep. 2013  Accepted: 07 Dec. 2013 Available online: 01 Feb. 2014

Background: Colorectal Cancer (CRC) is the third common cancer in the world. One
of the pathways in colorectal tumor genesis is Microsatellite Instability (MSI"). MSI is
detected in about 15% of all colorectal cancers. Colorectal tumors with MSI have dis-
tinctive features compared with Microsatellite Stable (MSS) tumors. Due to the high
percentage of MSI" in patients with CRC in Iran, screening of this type of CRC is im-
perative. In current study, two markers (BAT-26 and BAT-25) were used to determine
an appropriate screening technique with high sensitivity and specificity to diagnose
MSI status in patients with CRC.

Methods: Allelic variation in two markers (BAT-26 and BAT-25) was analyzed in tis-
sues and sera of 44 normal volunteers and tumor and matched normal mucosal tissues
as well as sera of 44 patients with sporadic colorectal cancer by Real Time PCR (Hy-
bridization probe) and High-Performance Liquid Chromatography (HPLC) techniques.
The sensitivity and specificity of Real Time PCR and HPLC compared with sequencing
as gold standard. The data were statistically analyzed using Student’s t-test and ¥° or
fisher exact test, where applicable with (P<0.05). Receiver-operating-characteristic
(ROC) curves were used to evaluate the sensitivity and specificity.

Results: The sensitivity and specificity of BAT-26 with Real Time PCR method (Hy-
bridization probe) were 100% in comparison with gold standard method. Whereas the
sensitivity and specificity of BAT-26 and BAT-25 with HPLC were 83%, 100% and
50%, 97%, respectively. Neither HPLC nor Real time PCR could detect circulating
DNA with MSI property in sera.

Conclusion: The sensitivity and specificity of real time PCR in MSI detection is the
same as sequencing method and more than HPLC. BAT-26 marker is more sensitive
than BAT-25 and MSI detection with Real time PCR could be considered as an accu-
rate method to diagnose MSI in CRC tissues not sera.

Keywords: chromatography, colorectal neoplasm, high pressure liquid microsatellite in-

stability, real-time polymerase chain reaction.
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