o] s

nnnnnn

VEY GVOY (sladados Y sl V) a_;_;q:)f"i?’.lisi‘u/r‘j/_)’.:g"uﬁ.j_g,a}k YA (b suSiils dhao I l l I\/I |

SWSS 93 j1 o3l L BAT-25 9 BAT-26 5L 95 i Wilwg oo Conridg ouwry 0

JUS,905 b s ,d HPLC g Real Time PCR

o AS>

. e

WAY/ VAT oo WAYANE L E YT/ sl s

S S Al e Lagils 5 OLBT s o S mls Ol sl 5 n g JUS 58 Olb e ke 5 hns
O o (VL o3 a5 LS e (MSD) 23l s Se (510 JUS5 58 O e 53 o35 5055 (Sla s
Al e G0 ol S Ol g ol 6 S8 s Ghla S0 4 o 01l 53 MSTT (S35 L JS )8
L JLS, 8 Ol 6 L2 g Vo (S 5 Sl b ol SGST 5 me 5 g addllas ol 51 s
AL MSIT S5

oy 5 Al g b A8 e 4 05 e sl gl alale adlllas nl 3 e s
HPLC  Real Time PCR S_iSG g3 5l osbiul b 8 aulio Jlo 5 5 508 b 4505 b ol ol s S
e gl Ml s Sen sy BAT-25 5 BAT-26 S,Le 53 wren 5 (VU =L L b SIS 5y S)
MST" &) 50 4 45 _oladi so5 Real Time PCR 55,5 b Aol Cger ol Ol andllas 55, Cand opl 3 S
SN e 2550 0 ST AS S IS e e s b din g sl edls el

o 53 N S5 5 Sl Real Time PCR S_iSG « JI 55 s o e ool s el
5700 5 BAT-26 S,Le L) /)0 v sTAY 5 S HPLC S5 5 Cambom S = L3 s MSI™ (gla 5o 55
A3 (BAT-25 S L L) /4Y

S35 Sawle GLISMSI €505 asis s Real Time PCR SSS aS Jsls OLiS aalllas ol S
05 p o e 213 S 5S (Sis 5 Solem HPLC oS Jlm s il o 155 e e 2o b 2l

Al e MST sl ge 5 (5 S5 g (255 50

HPLC Real Time PCR « Ml s Soo (5 51LL (JUS 5 )5S Ol un gutelS” lalS”

5 “*Microsatellite Instability (MSI) el S (5l Ll

Jols Sl sla, Sl il o i ol sloa, 556

! e Obr
*\‘,rjxpgd M_ﬁ.

Vb edlle e
Ll a5 (Ol e

v \
R rle s s sy

el S T ey 055 )

e ylog kS 5 )18 i 4500 =1
i Sl s p ke et —F sl
Sl eSS0

Gl Ky o sle DSl =0 s F s Y )

el fled

5 S s crn i 5 e 05,5 = =F
Ol s il gl i
hlijle Sy o ple oSS bl og, S~V

Slplelytiile

*
S 3 0dSKENS (N3 OLLs e 1 g sk

S 5 IS Slido S e 5 ardan i
Ol Gt (S psle o251 ((g3lad Sl oy
BAARAOO LAY

E-mail: mokaram2@gmail.com

PRV

25 e 5 Ol 10 gDl O et DNA- O o Dhite
DNA I35 53 ;o sboml 0 Lo, sSU opl il o oiles S
S5 g a j3tn ool Gopb 515 s s a5 15 05 Ol
MSI L o Mlws Son 65lA0bl s cpl 55 dipd oo Jiae

Al e IS P58 Ol s alisse s ol e e 1 SO

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

http://tumj.tums.ac.ir

o @l O e eolez 5 e Ol 0> IS8 Ol e

s Ol ) Ol 3 Al o Lails 5 OLGT e 3 5
O s Sl (30 e 5 S e Jale ns rmer 5 b3 O e
JLS 558 Ol s 3 s (sla e AT e Sl
" Chromosomal Instability (CIN) o35 505 S (oLl ol



OblSas 5 pilaca, Sloe vor

Ul Dietmaier cslllae S 53 355 MSIT JLS, J 58 0l o
i 53 (O gamold jud o5 ) Real Time PCR SO
ol 313 SLis s a8 sty 513 s 3550 1 MST (slaed sai
53 Gl A5 #S 5 S B MSE gladdgod pluls LUy ST
HPLC oSG Il s andllas ol 55 s jls |y odblas Sen I
Real u;,)t__,;ﬂ@u)_,u;;\ clie 6 L2 sy Ol @
il L SO Ol 5o 43 (O galdy s 5 ,0) Time PCR
Real Time w5 Aol g Solgs 3 b3 8 alas L S35 5
IS e e STl eslind L MSTT (glass yo3 PCR
G50 e S e D AL Lol 035 MSI' 5 o)
O3 o St sad Sl Sn ns s ol 5 S 2
oo > U At annlie 58 e pse s D3k gladipe L
g Oy o 3Ol MSTT [l 35 55 0 03 0SS

> S eslaxal MSI S8l yasls

won Q:‘JJ

w;)jﬁjldulﬁﬁﬁﬁﬁu&pcjj\fébwb
Aeelesil Jgb 4 174N ol 5 B VYA]
@L;}m(FMO);LwO\y oSk s b 1S4 gel
e (0000wl 53) O35 o 5 Slossy S (ladsad
Sla FF ol aadlas 5550 slaassed ds S arnloee ad 5o
Shass s (J,8) Jb 5 5,3 FF 5 (HNPCC L Sl gl O )
o 5 b Sl e L & gad e a8 YF LS Sl 0 S
ey 5oy Sl wised 53 bl g O1SGs 5 dmils | 0=
D5 p o 5 3L 500 5 o8 LB Y0 LS 55 J 8 o5 5 5l Lo
Ot lads gl 0 0 Bl @ ged 1o LS Laotile 5 dils |
3 (o ol o i 5055 Sladised 5 (o~ Jos 51 S Olles
534S IS, 8 Gl sl ¥ 51 0T 1 bl Jle 5 o3y
R R . U | o O PRGOS I SV S N | LAV PO
Sl Gl gl (piorpn L Lwicg,f WAL Jl obe ge
Shaes “5)31('._“"- s S8 L Sl Gl S (gl
! A DNA dslsdl ol @ﬂc*? o 3 3l gl pod
YA 5 e S 5 slan 0,8 3 sl 3l e S0l L

G5 DNA Codlvs Soo b o 355 o auiS _Jl> 4 MSI
il Koo dsb L (DNA 5 5 9 50 01,0 a5 5205 5 JI )
53 dgeme Hsba a5 WSl Dline 8 Olaa Jle s DNA s 4Ll
JLS 55058 podima 5178 Jale MST™H el 55 550 )
Hereditary Non- Polyposis Colorectal Cancer  ,.;s—) s &
cmaren 5 (S, 8 Ol Gl slap i 31 SC) (HNPCO)
SIUTTT sl e U )058 STsl ad Ol 3170 B A Jule
SLls (dzaa MSIT &) 50 40 45 (51 31 sl s MSI Cuns s
G S ST i MSIT Ol S e ol 0 el Cpen
Olis oldlas W.J._})b Microsatellite Stable (MSS) Ol Lo 4
b Mt Gy 5FU o ok 4 MSIT Olsley oS dilosls
T ks e MSS Ol les 4

S S 35l pe ol 4 e MST Cgnds T (o
o=l eslis s oS glajlas 4S5 55 o HNPCC 5l 3l
3L sl LA 055U 15 nl & ol 0355 Ol
el MSIT Oley b (ol G glacs sbul Cg
Ll el

S5 IS ol 53 45 el esls LS e Sladlls
YU S5 s Cawlas )13 BAT-25 5 BAT-26 iS5
BAT-26 oy x L 5 7P 0iea MSIT (sladi sad oS S
MH VA=Y F
sy Sl e S e e &S W S sleldy i Sl (55l

DNA 5 015 e 1y (Ll s Sn ol mis A ile) Wjls 552

Bl jasi S 1 MSI lajsey Oy o oS«

T1-14

Olsmsan 0% (53,8 DNA Sleslizal 7S s 05 (525
S cde ol s il s s Sl O pasiS CuS
DNA (oron 5 il o Olal 5 ol b sy SG (5S40 g
Ml I e 63 slalandly s
Slassns sy als OLis A oLl Ol g 53 oS (slaslllas
aalllan 53 OF Oljse T dl e ZAA/F 1L MSTT SO 5
Lol ol 5,058 7Y% TBrim aallas s 5 %Y#/4 "Moghbeli
doss 3 UTEMSET LS, 8 0l e (5,08 Cenl 4 4 g
Ol e (6 S5 (s bl Koo 4 Cod Olpl 53 MST (VL
o sl 31 Ga il e 55 b el S MSTT US4 S
AL Cgr YU ol 5 CBs Ly e ST b e

VEV G VOF T o)las V) 0,90 ) FAV aiieal iy 3 pole olSitily o iy 0aCiils alo



Voo S5 8055 5l pew s HPLC yReal Time PCR SuiS5 s L BAT-25 5 BAT-26 1 )Les 5 1Ko yev o

Ll T L B 53dNTP ,» 5 Y+ pmol/L
5 (DNA 00 (glaxd 55 al 10) 40 'C aids Vv &y 50 4 PCR
DU (sl S5 a0 40 € agli T 1 S ¥r 0T Jlis w
L= ) (BAT-26) 0% C (BAT-25) 0f C «___3li Y0 (DNA
VY 'C B F0 5 (Gus e L oyl Jla sl Ly 5 Annealing
33 (DNA (3L s 5b)

(PRP-X600 Anion & 551 s se5 O s 3 HPLC KoSG s
slsl L Exchange HPLC Columns, Hamilton Co., NV, USA)
03 S 5L S > S S eslixa] YOO mm x¥/f mm
B 5 (TrissEDTA) A sl 45 55—\ ml/min oo o
51,5 eslizal 5,5 HPLC S e 56 Ol e 4 (Tris/EDTA/NaCl)
mM Tris-HCI Y+ mM o) 5oa ba 3L LS 5 clale s S
Ll b 035 0L, g 34 4 PH LNaCl Y M 5 EDTA
A e S L)J»VAL:JAJAL;&M}QJPCR J s HPLC
Solwllr g o eslinad OLIS pioran Ll Gos 5 ol
sls 03,51 Y 5) Jsde 55 3 4 BAT-25 5 BAT-26 5L L
]

Real Time PCR oSG el Al 5 slS S JIS e
sl osls Lasi s MSIT BAT-26 S,Le L &S las ses DNA
InsTA cloneTM .S 51 Ksls g s S Il s (Ls g
., oslewwl (PCR product cloning kit, Fermentas, Germany)

3 MST g 51 aS Slenlbl jleslial Lzl ST
st S S (Ses el Gy o 5 3L (sl e
= SLa ) 5 O (Stean Sl osliil Ly Laasi sl 3
<53 LLE Cut off point o s A3 S e3lul dalee G el
Receiver Operating %, Ll  Bat-26 5 Bat-25
Cowla sty Cowlee > oo 5 a5 Characteristic (ROC)
L5 S il

Ladl

i (S s B Sy BAT-25 S5l L Wt as s 4l )
HPLC oS5 b g5 BAT-25 S, b baddsas 1l by ol o

5 S 3 s )58

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

http://tumj.tums.ac.ir

g (P<e/ove)) JL OOENVY/A

P il 530S /K o, 5l eslizal b DNA £l s
Sobe o @dlS Cldlas b icoWle Ko Curds oy
4 Cons oS BAT-26 5 BAT-25 (i3 4lS 5 sise il s Soo
5 K ASEGT A5 AS 5 4w b 5o bl Soe gl Sl
clal wyls VU Shs s Casles MSI Lasis s
(0 el s s o5 ) Real Time PCR sG55 517702 s
ol s s eslinad (V4 T L mle 315 5k ) HPLC
51 eslizad b MSI™ (gl yo5 Real Time PCR o Ayl Cogr
Al 0T 035 MSIT Gy 5 oy I8 mend o o ST
A

LightCycler 1.5 ;| ,is, ;! ;5 Real Time PCR .S
. eslatw! (Roche Diagnostics GmbH, Mannheim, Germany)
(Metabion GmbH, Germany) & gewlds et Slac s, 5 s panl
sl o e 3l an S eslinad 354

: oS Real Time PCR oSty oy 4, LS 4 slis
P e/0 pg/ul «o 310 /Y pmol/L ¢ esl 5 o 51 +/¥ pmol/L
5 \xRoche FastStart Master Mix (Gibco Co, U.S.A.) BSA
abd 5l Gy ol 5 s Yo pl Jll_@_}‘,_gv-);DNA \+* ng
< 3,— sPCR &N 52 >s Melting temperature (Tm) 3
o3l MSI™ (gLaes sy (paand Cgr La0] oo & grslily purp
&) 3o 4« Real Time PCR sla [ Oloj 5 Los Loyl (5 555 o
Sl S A 2) 40 C sl i 5l S 00 540 C a5t 4
36w (DNA 4y ;aily Jlash) £+ C a6 )+ (DNA 0s
Sl ) VY € a1 e (il s LK o) 00 C
40 'C aslt s DNA Cojb alais a3 i on 3L o (DNA
¥+ 'C (BAT-26) Y0 C 4l Y+ (DNA 013 laziy S5 al= 0
les & bos il ol 45 5 (DNA & o Jlasl) (BAT-25)
F3 5 (BAT-26) F2 ,ald b5 uilesl ool b 0lesea 80 C
AL e (BAT-25)

5 43138 PCR Laas 403 DNA 3l luzl 3 HPLC S:55
ol wl 5,50 polie . 3,55 HPLC o8aws 4 PCR &Y jams
PCRx\ « s 555 DNA 5l Ve+ ng &y 304 PCR 2S15 8 s

sl a5 /Y pmol/uL MgCI2 ;I ¥ mmol/L ¢ 3L



OblSas 5 pilaca, Sloe vor

33 DNA U5 b 055 S edamsOlis 55 ) (Yab ls gel) ol
025 Ol Ss e i (Il 5 5 3 s L e 505 55
L o ot Ot 5l oa LDNA 55 s o e 5 3L DNA b
(Yo s pe) i35 o ol ol S by S Sy S g 4 s
Real .G L (Sequencing) JIss s & St i
Sl 5l g5l 8 sue SO s Lbds oS sls 0L Time PCR
S 5l 53 Tm o ¥ C sles Gk Jsbas il S
el sl Jbe s

b Olee £ ¥ C Ly Tm Ol s s, 55 am 5
S b ;sBAT-26 S, LReal Time PCR :SG Cut off
Cut s G 5 e @ m S bl s bl 5l
Cut off L &S s S yeen VAT C (Real Time PCR (S off
Cut off 55 & bl o syls Clllas ¢ Jas (35 53 0l cyund
gl A A el 4l 5 0 sl ped iy SO el (S
5 Sl LI5S, ol a3 s asei S [, MSIT
il il e MST (slajge s yaseis 3\ e Coolans|
3BAT-26 S, LHPLC iy sl JI5 g g e SO$
Al e 4i33 +/Y 5 aids /Y )L Cut off 5 4 BAT-25
5 4 BAT-25 5 BAT-26 S,ls L HPLC oS5 c_olul ol
5 a3ls HEMSE S sad 2 516 a5 oy e Ul s
L MSS (sl poi 5l S BAT-25 Sk b SGiST ol (i on
L HPLC ol 4 53 .l 03ls L2l MSIT &) 50
A3l IO 5 IAY il o 5 4 BAT-25 5 BAT-26 sl S L

HPLC Jw 5 DNA lakd gjlulis cgr S s 56 0Lsl 5 0¥ o

(BAT-25)
(a3) Ol A b B AL
TrissEDTA TrissEDTA/NaCl
. JAR) 180
o A AL
\o VALY A%
\0 JARd V¥
Yo JAL AL
Yy JAR 180
Y JAR) 180

e 3 BAT-26 Sls L Real Time PCR I fol> s
MSS 5 MSI' jlez 35 ;3 BAT-26 5 BAT-25 sl S L LHPLC
MSS &) 40 4 45 5ol 53 Sl 0l 03ls QLAY Jls gad o
Sl slame Jla 5 Sl sladigad 53 DNA b abadl cddl
A pa o abt Sy cl S Oabie Jlssal) P 355
Jsb s o OLis s ol sl e Gdate s s 45
Ol a5 (el DG a5l 3 5520 50 DNA bl S
Sl 38 55 e il e Il Sl Se B 51 ley
4 gel dw a4 by 0 DNA (ol Il el S o 5l o«
£ HPLC 05 5l oa b (035 p e 5 53058 3 oJlei 23L)
OLlas ol S las S Jlasmad 53 Sy S Sopgn 4 5 s o0
(Vdee Hlsg0d) Lpd o0

S SeS oses 3L 5o DNA b abads MSI™ 555 S s Ll
Al ol dib e (FRgh ls50d) o 5 slame e 5 3L
53 A3l e Hse s SOk 53 Cdla Ko DS el S sasOLis
Sl a5 b ol LG s Ko i 51 sy ) s
Real ) cmul (S ssloms Jle i Z3L 5 o DNA 3 abail
AL e 505 53 1 55505 DNA Lais Ul Time PCR
5 (T Dlaged) ol S las S Sl ped 53 Ky 55 03 OLles .ol
HPLC 4 3 Gl Cilies 5le 55 L DNA 350 5 olias0LEs
MSI" 5,5 G 53 Jbo s DNA 51, 55 5 DNA (glulix Ul
s

L HPLC ,—zes 5 BAT-26 L L Real Time PCR zb
OLES Y Jlssas 53 J =8 5,5 K BAT-26 5 BAT-25 s S L

u_i;_(,_ﬂ.,. 3,2 53 o 5 CLDNA 5 abad ol ol o3l

HPLC b 5 DNA Oilakad g5lawlir cgr S oo 36 0Ll S 0N Jgus

(BAT-26)
(a233) Ol A jL B 5L
TrissEDTA TrissEDTA/NaCl
. D /5
Y Al A
Yy IAG A
Y AR 150

VEV G VOF T o)las V) 0,90 ) FAV aiieal iy 3 pole olSitily o iy 0aCiils alo



vov

Fluorescence —d (F2)/dT

mAU

Fluorescence —d (F2)/dT

Fluorescence —d (F2)/dT

S, 858 5o pew s HPLC Real Time PCR S5 su L BAT-25 5 BAT-26 5 35Les 5 1o eu s o

AR FE/. A/

(1,8 L5l bs
a)

YA/ Y/, Ye/. Y/ &5/ Folo F¥/ o

e

ERVERS

FAL Y/ 0%/ ol £F/.
GlLE ol Les

<)

(Y TR TR VAR

—efe¥

Feole F¥/ FAS

(1,8 Ll L

g)

YA/ YY/e Y&/ aY/s a5/ $o/s $¥/.

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

http://tumj.tums.ac.ir

Fluorescence —d (F2)/dT

Fluorescence —d (F2)/dT

Fluorescence —d (F2)/dT

VA
A/'ri:
»/\‘\‘:
~/\A:
»/\Y’:
./\.:
./.9.

./.r: /

—_

oY, -
YA/

/. FA/. oY/ of/. Fele ¥/

LS 5l Les

b)

YY/e Y/ Fele

mAU

JIVE -

Vs -

./vs

AR

AT

e o

o/e0 -

oJoed
- Y

FA/e oY/ &%/ Sl S¥/e
(IS 5L b

f)

YA/ YY/. Y&/ ¥l YE/e

VA RE
AN
IYY
LAY

LYAR g

LVES g

MR
YA/o

Y/ s/ ¥Fels FA/. ayY/. 8%/ Sale ¥/

G1LE gml) L

h)

FE/.



OblSas 5 pilaca, Sloe VOA

Tumor Normal Adjusent

mAU

b §

.

2 Tumor Normal Adjusent
2 s \ /
g

¢

¥

v
. ¥ ¥ ¢ A \. VY ¢ \$ \A Y.

(adds) Ol

i)

© 5d O e 3 oslee Jlo b 3L say I 5 4 s34 € 5 b @ slayls ) MSI g MSS law 55 O 9> (,«;GJL rl;jbaj;}yj'aahii‘_;h)l;}»i RESIEPON

55 HPLC (slapl Sle S 50 el o 5 ssloms Jlo 5 bl g5 S5l i 5 o s e th 5 g o (glals 35 MSS Jley 3,3 < BAT-26 5 BAT-25 o5 5 4 HPLC (slagl S 5ls S

./r.-“
1
o 15
= v
E |
S s \
¥ ] \
8 e \
& |
bif |
2 o / \
I3} |
3 |
S s
£ | e
/¥ | e
I = .o
—e/eY l - O O O 0 O O O O 3 O O O 0 O O O O O
YA/« YY/. Y&/ ¥eolo FE/e FA/ oY/ 8%/ Fale $¥/.
G1LE Lol s
a)
wi™
\F
a
1.
o A
<
g ¢
%
‘,
, ﬁ
Y : 2 5 A Ve Y w \5 ‘A Yo
(ai3s) Oloj
c)

iU o MST Ly 33 G BAT-26 5 BAT-25

VAN
VAS
oYY
-/\I\:

NE

Fluorescence —d (F2)/dT

sl
YAZe Y[ ¥E/e Fele FE/. FALe BY/e  BF[e  §efe FE/o
G ol) L

b)
e
q
A
v
5
2.
g
i
¥
Y
\
|
. ¥ v § A Ve VWoAE a5 A Y.
(a3s) Oloj
d)

5 54 HPLC dut\;ju;:e;dhcjs(ﬂjdu)i;jb_%,.;;gg;b&&:b;aéu)b}aj) J,Z.S :Jég.ga'u_,’ f,«‘,ub f‘;}:b;;;y‘ﬁdﬁdu)b}d RISIEY

(X3l e J 28 55 S BAT-26 5 BAT-25

VEV G VOF T o)las V) 0,90 ) FAV aiieal iy 3 pole olSitily o iy 0aCiils alo



Vo4 S 3155 Gl rew o HPLC yReal Time PCR SuiS5 yu L BAT-25 5 BAT-26 5 35Les 5 1o eu s o

4._?=§J)J.¢,._-‘o.>\.>u,a.“'.>hi_?bMSI+ @gad b a0 sl on
Glaspes paseis 3 Vv (Shs 5 Comle Ghls s onl
JLMIJJ P Y rL_>u‘ axJlzs ~ LG'L':iU Al u—i\ _L\ZL:@ MSI
T das e LS 1y iy ol YL &35 oS L3l s Dietmaier
¢~ Tm MSIT JLS, I8 ol (slaas sl 3 &@A)z
j\&_l@_A)J‘J_anl_ga_g.sj__du.u_»v_ltbﬂ@l{b_d?
bt (g5 5 DNA MSIET Sl s 13105 p e (glads o0
MSI 5,51 asils S oomlin €50 cp s 4303 420 53 AL
OAd o ild gy Eel Jlo i DNA 5L e ol ameS 53 (il e

YASYV )4
STV

S8 e s i O pasil pde 5 (55505 DNA
V._§ Dlie ol Slulbs cgr | 3 cowli> Real Time PCR
Slesteal U G5 Dlalas j3 a5 Sy5e 5 5,106 5,505 DNA

sl 0315 Lasiss (5,505 DNA BEAMINg (s ey sl s,

YA

REIW

VL Sns L 55, BAT-26 S e gl HPLC %3,
SSG ml 2l o MSIT (sls s yo 37 G 53 el iy
Sy o5 ) ged gy S allS i35 oY L L Cut off
TN SN S S s el (S s Camles 05 1, MSTT
Cut LBAT-25 Sl gl HPLC S oS Jl- 55 .3 S s
L MST 5550 i 31 €500 aw yaedd oUls aids +/Y Ll off
e TAY 5700 s s Gy o) (S s Camlus 350
Cowlor> JIHPLC LSS LBAT-25 Sl wlul cpl 505 S
Al g 3 MSIT 6l il S enlis

Sl Sl 5o RT) o low 055 3 bl ks )
CiL 3 sy obline Saurwea HPLC i, L odel o
5bome o5 il 5 p e RT (s oS Jlm s o(r=2/YV 5 P=2/YY)
ELE Rle ) 5P/ ) s edalis (g lslins  Soen
G AL S ks 4 sad O e 4 00 skl ez
AL ad 58 S ) Sl eslizad LMSTT (gla g0 55

A BAT-26 S0l 1 soe 15 Slidllas b ol anllas il
5 A2l e MSTY (slajsa 8 bl s clis S)le G Olgs

Slasse s pasiss ;3 BAT-25 i e O Shs 5 Canla

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

http://tumj.tums.ac.ir

e R e
LS55 58 Ol s slnai sl 51 S5 ot 5o Sl 5bas s
s Oly w558 bt Sl e 3L Tm & 05 p e Tm MST
p s Sl g &CA 33> Real Time PCR SGsS 31 eslaal b
S e i bl (505 DNA MSIT Sl s 531 05
Retention Time (RT) 5 ¢, RT s slaw 05,5 53 SN
Gllms Kt wa HPLC s, Sl sdisl cmwnas Sl e il
P TR TR o (A NARS SVA PRCNUPPEp
SSG ! Sl eslinad LMSTT (sl 505 6 S5 g olie

A3l e 5

J=le s rmer 5 @l Ol e e g JUS, S O e
el Sladllas T o slad o Ol 53 Ol s 1 26 e 5 S e
53 P Ol 53 JUS S Ol e w5 5 oS im0 DL 02
bl Ol 53 LS, 5158 O s Ohilas 51 s 5 Sl Ol i
Vsl SO 5
LS, 58 O 05,8 55 3131 o S0ke ol anllas s
53 il e S et plol Slllas a6 55 JLe YAEVV/AY
Al o TAYIE ol MSTT (sl sl (sla ) 30 5 Ao s anlllas (ol
4 gad 3l 3 o sdoes 43S Dlalas BB Lo ol cle
A3l e ol anlllae
Real oG ‘quﬁéjf plx| Dietmaier L 55 &5 glaalllas L
i O 5ol sn L bl O el s s L Time PCR
ST opl ol andllas 5o am 55 5,00 ) A5 S 5 G sl «
MSI" slasso 5 ol 53 w0 5 B33 Jhss Olse w il 53
oslet sl L e gad CoMilay Ss Cand s a4 § L2 5»
Sobe 533,50 ;3 HPLC 5, s Real Time PCR %y, ! 5l
s ol g .J_lsjf awmlie 5 o) » BAT-25 5 BAT-26
L BAT-26 Sole L &S alad gad Qg oot 5 P
o Ao b Ly el o35 Lasii MSIT &g 0 S5
e e SESS aeglie B S I3 s 30 58 IS e
5 ST S sl Olis Real Time PCR ST L JIys



Rismanchi M. et al. V.

25 el Lo e sday sla s
o Olpe U asboLL 5l ol adlis ol oKl
Ol s ey Dis Olslas 53 Sy Ko Sl 55 x5
S5 L b aemlin 5 HPLC S 5l oslizal L JUS, 508

b ot s LBl el S slais 3 "Real Time PCR _.l.>
p e olisls Colam Ly S ail e 0OV US LT Jlu o

el 0 lJ}\J‘J“"’:’ u.{.&ﬂ

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 h(MLH1
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.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

YA AV

L BAT-26 S)le bw i 23Ul Soo JIss 5l A5 2408 5 S
5 Sl 555 plulis B Real Time PCR oSS 51 eslanl

A2l e bl jan ol YL MSTF

L.l BAT-25 3| 5 o 30 HPLC 35, ;3 BAT-26 S5
b a0 0l Ol O o anlllan sl (28 e sl
Gl b sla 2s; 51 Ol5 o MSIT (glay 30 5 asell S

):ngj_:,«}_:rﬂj_u o9y ~—l Real Time PCR %5, 31 VL

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, Hofstédter 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.

VEV G VOF T o)las V) 0,90 ) FAV aiieal iy 3 pole olSitily o iy 0aCiils alo



\Z3) 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. Arq Gastroenterol 2007;44(1):64-7.



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, lran.

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 y” 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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