[ Downloaded from bloodjournal.ir on 2025-08-30 ]

<&

(\~—\‘\)‘\~,Le\wl~:/\a,,.: w’.’.&h}};ﬂ\.\‘.i«a

i 3oy 30 3> Swimwgleog 23 cowsd o slow 33 SUNVIVIN & sl
9310 B pao o g

£ . p) F A y . ] .
cf-'-u‘,l‘u//zb/“;,wé‘;.Lpa‘,o.:w)_y@jg,w“;.b}b-)w“fj;‘;:.Qesuu.;)/.:‘;)_,;L,aj.te.m

Ad‘)[éé 4.”.—‘:«? J:a.v 4‘2)0}0(}!%})/

Oduiy

S g 4t

o 4 Caaglio b g azhy YU Lol 581 55 OF Oy 45 el gm0 lge & (SVV) Survivin
BL SVV oj blﬁ WPy ] ‘&AJ}; Cﬂ‘ BL RV C.'—-m" A‘,QA )Lﬁ-ﬁ ‘5\.2..0 J..hls K} 6)\-@.3.3 J".F &‘Jj‘ ‘JL‘UJ
.3 s (Acute Promyelocytic Leukemia) APL Ol e 53 (g bow Hises |1 0

bogyisy 99050

3 SIP N O Sladon S o 4 oS amrl o APL la 00 05 aiged (gald 550 andle S o
Oy e 235 (6031 o 358 5 (63 gy S Ola) A 33 (m b Olasloy (530 (slad g X5y
Tukey g swdly Iy ,S O g3l LSPSS VY Lu g C’l"’ 9 s, Real time PCR L g SVV U3
s o

st

4 S (13 =re 5 b 4 CAPL Ol )by 53 SVV 05 Olag 48 5l 0L b odsl sl s o
9 (FAAV/Y £ \‘\\Y/Y)u.a._éais Ol s = Ole lsdl opl g0 YL (Mean + SD 4\+/0 + £44)d xS
Somwyl auls 3 ealanul 31 ey B g8 Ol lews 5o (P /01 )AS sdos (FOAF/Y £ 0V\YY/P)a 98 0L o -
A< 2/ V)l ol el o 8 4 il (gl3 e s b 4 Oy BLST (g 5

S A

S Jlazt sla,l8 55l 31 K 5 3505 S35 APL Wb Jshu B> 55 SVV S sls 0LES Laasily
Olge 4 SVV 05 51 015 o i o2 A3L 05 ol Oy 2815 Kl 55 o o LaST (5 Koty o 55 555 3]
55 elil 6,8 5oL

348 (S35 W (WLLST 5 Sy 3l S ghes g 3 pomn o) 3 sutelS SlalS”

AGVIYE s 2ol sl
AVA/ Y 2 ey b

O Sy ple olails (Ko 0aSasls skul - K53 PhD 2

Ol Sy pole ol8Cals (Sigy 0aSils o (S5 S5 ) el )IS (6 il Y

35 el ST oS (S5 ke saSiil o Sy (g mils Y

O (S psbe o880 (ool glad sl Ly 5 (95550 05 Sl S 0 05 SGL 5 (g5 5len PAD (g iy -

Ol Sy pshe oy Cutligy odSiils - Sl LT PAD (g gmeils 0

Ol Sy pbe ol ool lad b L5 5 (5305500 0 Sl S 0 SLils = (54500 5 0 e G -F

Ol Ky e R0 (gl lad sl Xse 5 (55500 (05 Sl 58 0 sl = (50K1 5 O aass G55V

S _ el S5 0l,e Son psks Rl (ol sladshe di s 5 (555501 O s Slidos S e Ll - S50 SCmi PhD 1 g s il 5o A
YRV


https://bloodjournal.ir/article-1-461-en.html

[ Downloaded from bloodjournal.ir on 2025-08-30 ]

Q- _)L@.jn\ ﬁ‘)LQ-\.:’L/\ 092

<*

Gloaslmls 00 Jled 5l g Sl b oS s J b
Sl 550 50 S S «(effector)ed s | s
NIV o il s ol S ool

Ol 45 ol 3 5m pl oS les G ¢ (SVV) Survivin
s Caslin L 53 e Y Lol 581 s 0
shen Lty jalS 5 olen 50 Sl Sloys ped
Lo g S L;m GO L (VF Ol ol e
3553 La0l s IS 53 SWV ey e ki 4 0055 Lol
S PO O RUIRIS U EE R
ol K SV K s, Sl ealizd (19)
025 e Olb o ool 50 ST 5 it Sl
slgig Ol Oless sl 1y Sloys dodr 25, G
o S sles el w53 SVV YL 0L s
S SVV 05 0l s opl 5 .(V)cwl sdd sdalin
s Ohbaw 53 55l G eae 5l day 5 aels A0S
A s APL Ol o

Ry, § 3loe

b S o glalis 3y Do w adllas ol
S eamaS Sl 3 eAQ s, 5 8 BAY e Jol 5l
@olw glad s W5 5 (9550551 0 5 Sl
A plasil (g S el Ain S on arl e m b Ol sl
WYY 0 YO e 00 5l Lad gas Obey e ol 5o
53 (JLa V=08 e sdmee JL YY/AY s s e
o=l S wﬂt«? S5 9 35 coReis Ol 4w
e Olles 5 258 Ollen Ks Sse 4r (5 S 4 s
jlﬁ@opaﬁ\?mvﬁ.mﬁ;)}m@;
(O dstr)dd oslinad J 28 Olge 4 5 a5 WL sl 3l
SO S 0,8 5 sl 313 51 (6 S pad w58 a5 13
s S 3 aallas Glal Ol o s sl 31 S
A as S olil 5l S wbesls,

MNCs : Mononuclear ) slazes O (sla sl (gl
: (Cells

Lol slad ams 05 i 5ad 2 e 0 550 5o

S a.é)ﬂ@-?' Sl s oIl a3l 51 S » SIEDTA

Aoy

Acute Promyelocytic )sl> S shos o somw )
sl s she sl o s g1l 51 S5 (Leukemia
o3 = 59— AL e (Acute Myeloid Leukemia)
AML 01, 1EA=IYE s ikt la o155 b
O 35 Olymn (o5 iy 4y A S 35 0 003
Jslas Lo s AML &Y 55, Oliee (V)] sliza
APL 55, 51 0Ll 53 ()l L& Yevres a5 Y8
sdlasOLis Sladsd Lol (s s 53 lS Sledb|
(A3l e OF YU 55

S Sl el Sk o S
Oles it 3 o3 ,ml S 39 o) 0dilS (glaoy S
s 3 b g il Cde (F=F )l Oloys G
(ATRA) dewsl S 155 il 5 = JTile plagyls O3p
Sl BT LS 5 5 (ATO) LS 5 S
Olays sl il il ol 34 s b (V)L e
sl o JIVO L e sl St hns o S
an Ohlag V=Y dagyls cul Gl (olse e dle
3 e e sl e s (lew SWSU s b
O A Q)dib e - Sair Oloys Jsb 55 olew 540
Ao sl Stshis o) 45 ol e 4 ()
Sy 5> oledbl (b e Sl Ol ey
el g e (S S0 b
(survivahlis Loy 5 358 0 adsl S o ialS 5 Ol
Spse L

O 5 3l G ke o ael p S e b 5]
S L 0f il e 3l (3l gen J S 55 s AdS
et a3 (S50 SR ke B 55 JShe S
Oy ol lanasiie 51 Gyl 5115 bl
At e Psb e dd Saaln S el s o
Lyls YL 1B 1 Sk sl s s
Soso 4 2l (3L Coeal St g gilen @t AL
o oty Sl sloal b e b 55T 02 oS S
e 5 o sl e Ll (e 05 2l
Inhibitor of ) 3 4 51 68 jlgs (slac s (V0 V)33 S

e sl nlis o S e (Apoptosis proteins, IAP


https://bloodjournal.ir/article-1-461-en.html

[ Downloaded from bloodjournal.ir on 2025-08-30 ]

Q‘)K&A}u{j})d)}}lﬁéim

APL 5 Survivin o3 ol

2288 ol 5l ol g Ikl pove SO 4 5L
By e T I P N R B
SIS sla ST 5l eslizal Ly ghate s A plonl
Dol 03 ) NBA Sl os;y 5l et wxsL_ cDNA
o S5 Sladab 5 A5 T (ol S shons s o)
(OY0 bp) GAPDH 5 5 (YOY bp) SVV 05 as by 1a
a8 any a8l b4 58T U5 5 )l 5l oy
Cloning Ins T/A clone™PCR ) &S TIA oS
J1s a5 ed s 08 5085 J=s 4 (Glewe b ¢ Product

AL e pinl 5 DHSO 4 5o 6 ST
ool e=Sis sl s bl Sl ey
(PCR 515 SaS am 01 aul 5 i/ ol o S 2
S el S 58 6 S et
KPN V15 sden o 551 55 (S8 ey s 08 el
T4 w3 SaS a5 Ad oy 5555 5l (Gl 2) BamHI
Js amo,lss 5 Jeate UG an (Sl ) Ligase
ot A sl 5 s 3 oA OIS PTZBTRIT, 55 5
(PCR Ly ab 5 oS 55 6,81 sdme s S %
L LoDy 4 0 5505 askad IS 5 A ol el el
O G 54058 I s MI3 o goe sl ST

.'Jj/yb'kw/‘;:mrwj—r
Hind 11 3V1s 50 e o 57 S 4 oo 5 5 Aoy
A el 3ls deey (5as B ol G S
MTJQJE}W
j\ﬁjuobﬂdjéj)oueiﬁﬁww
ui_}))bl__..: 0N J)L; < Lle ‘Jj)‘ C\fa__wl
cbale U kil b anslin) 58T U5 5 6 e 585 5500
. . - Y 4
Slm st g Ao SV e 2 05 SV -
by L8 4 syl Sl gl 4

A 4y Real-Time PCR plosil oyl 15 45 0T 51

s rl_?u.‘ Real-Time PCR (el (slac3 ) 4an (59,

Ct) wlwl S e elal s 31kl Sl 503
. J&w).u g el glacs ), (value

S 2 S il S a e S glad sk
Ll gl JS0L

‘JLAJS JJ'.'.'S °.5J§JL€’TJ'= b_,é 6\.&45_,.5.; Sl 2 J}J\>

355 9 3 g (AP

PINRPY 095
\& Jb i Jxs
Yo RS
I 35
I 3,0

Cotlw g sl S slad sl j/fal;RNA é-/)z:.ﬂ/
: cDNA
RNX plus C\fb—m‘ Jsdme 5lesleul L ru RNA
Ad gslbwlde sl &S S el st b (O5kw)
S 5l gy ol 53 CDNA il (sl
<L RevertAid™ First Strand cDNA Synthesis Kit
o ¢ RNA 5 D_@;:AY Al eslanal e b oS
el (6l A e3linul CDNA tlu gl I Ol e
O Ddos ay STy by lses oy S e siss S
oy 1Y s s Fr ol S 5l a5 YO s i

A 5SSl S il a3 VO 5 akds 0 55l S sl

iy s SIET

sTagMan s o e (S5 S sl S
L 5 Real-Time PCR oLl ) 5L 350 sla S5kl
@ by e TagMan glacy,, Lds atle el oS 5
GAPDH (Glyceraldehyde — 3 — phosphate 4 SVV
s sld S5, S =7 L 0" slesl s dehydrogenase)
P LY el e s SIS S 0l e 4 (FAM)
S5 Olye 4y (TAMRA) sls s,y e 15 oS5 S
(Y I3 s SI30LES oS o galst

- Absolute quantitative Real-Time PCR %4, (s ikl
JGAPDH SV _iJ olebd (gol> deandl il —)
« Absolute quantitative Real-Time PCR (:L?L;\ Sl =



https://bloodjournal.ir/article-1-461-en.html

[ Downloaded from bloodjournal.ir on 2025-08-30 ]

Q- _)L@.jn\ ﬁ‘)LQ-\.:’L/\ 092

Real-Time PCR 3 Kis oS sla S5T us stlS 6 JIs ¥ Jgur

Amplicon size S el
K S (sla ST
Y¥0 bp 5- CACCGCATCTCTACATTCAA -3 SVV Clone-F
5- CACTTTCTCCGCAGTTTCCT -3 SVV Clone-R
O¥Y bp 5 - GGTCATCCCTGAGCTGAAC- 3 GAPDH Clone-F
5 - TTGATGGTACATGACAAGGTG-3’ GAPDH Clone-R
Real-Time PCR slaey 5 5561
5'-CCCACTCCTCCACCTTTG-3 GAPDH-F
V# bp 5'-TCATACCAGGAAATGAGCTTGAC-3' GAPDH-R
5'-CTGGCATTGCCCTCAACGACCA-3' GAPDH-Probe
Probe labeled with FAM and TAMR
5'-CCAGATGACGACCCCATAGAG-3 SVV-F
\OY bp 5-TTGTTGGTTTCCTTTGCAATTTT-3' SVV-R
5-CATTCGTCCGGTTGCGCTTTCC-3' SVV-Probe
Probe labeled with FAM and TAMR
<Al
T
¥ -
§ Yo -
S v -
LL
S~ YO o -
[<6]
8 Yoo
[<6]
3 o -
S
o
=) N
LL -
-0
Y OF S A )e AT AF 1% YA Yo YY YF YS YA Th FY YF FS YA Y. FY ¥ ¥S
Cycle Number
Basenne g Justment: Amnmeue <
AAl - =
f.
4o -
s
[h)
e Y5 oo
e Yo o -
=) veoo-
Z Ang
E Y - =
(&)
S oo
o .

AL -
YA .
A\
Ys oo

Yo

AVEIA VA SN VA SRR 7 2 F7ANN /ACR A B WA S WA G VNI /O 7 NI P S P4 G 2. W VA A TA A VESINW TV NIE RN A BN JA S 0 R OV NV R}

Log Concentration

SVV 3, lleul ioeia (. SVV- GAPDH deandly JIse slacd; 53, Real-Time PCR plol 4 b sy o (sl iomin (il 1) IS5

(Y/PYY= s g05 b 5 +/VVF =las 4> ,3)

'Y



https://bloodjournal.ir/article-1-461-en.html

[ Downloaded from bloodjournal.ir on 2025-08-30 ]

Q‘)K&A}u{j})d)}}lﬁéim

APL 5 Survivin o3 ol

35-

30-

25-

20-

Fluorescence- d (F1/F2)

FEIv PN Ve/e YY/v VY. V&I

S ey S aslie gl ol 0L 1 dl s 5l esls
55 s esliral ey o IS S (g ral L (gl
Laos S Ol |y (guls gme slis Oga3l cpl S 550
Slamslie 53 ol So (S5 el Sy Slels e OLAS
38 eslinal Loy S Obe 53 4 53 awmlis gl S8
http:// ) sd_i a6 (Syntax)olos 3 S 5l skis ol a
S pvalue .4 sslezal SPSS Vs (giyp.nl.marata/

Rl
Absolute Quantitative Real-Time PCR .4, (g illile/,
SSW Sl oS iy 0 (51

53 GAPDH 5 SVV slad} b 53 Soisls plil L
Sl =S 55 Ay (PTZETRIT 555 s
Shesliwl L .ds atlw GAPDH 5 SV 5 leks
Ve 53 el i VT VD) e glacs
05 am bypm sl omie ooy ol (s S
&, Real-Time PCR 2S5 () I3 ) oy SVV
el Jlen 5 xS glres ;S e 055 (sladsei
S

PSW Sl Gl 5 Cplaist] pons
4 Survivin o gl ,— PCR 5l o> 3 o
dal Cws 4 (sharp) 5 5 (peak) Sy S5 o)y
1Y J5 53 5550 5l Lol a Sl (Y JS2)
S\ ea Real-Time s b les o sl (650l ST

.w\b

YA/

A/

Ao NS/ ARe AN Ave QY QY

(°C) s
s g 0L 1y b ST Cooluaisl powie O3 58 5 oles ST SVV 05 Lgd o Y IKS

- Quantitative Real-Time PCR %57, fb,y'/
Roche Light oK ;> Real-Time PCR sl
A el el pos (555 5 Lyl 5 L (version3.5) Cycler
Tag DNA  Jols (x5 Koo Yo) STy by s
dNTP ()Y 5= L 0) MgCl, «( 1X) polymerase buffer
Yoo QLT e 5l dse sl 00 OV ay Sa¥O0)
Tag DNA 55l a1, ) cTag-Man sy J e 55
sles Ll s s SICDNA 2y S Y 5 polymerase
a3 A0 gl poaddo Y S ) o o)
FOOLE Sl e ¥ Lols IS ¥0 ol 3 sl
(a5 £+ 5 a3 V0O S5l Jlasl (a3 40 s 45
IS lde (a3 VY 5 43U 10) extension
S o&aws aw g S350 H5b 4 lsgel e (CH el
03 35258 05 =S SAad 5 AS e 03 Ikl ls ged

.Jﬁbﬁ&objbféﬁdija}

ool g lol LJUT

au LS cile ol e 5 AU gl Gl sl 4
odal Cows 4 (’GJ‘ kel Cows 4 RNA LS o gns
Sl o5l JSVV 05 Cllgig, oS ol 4 by e
4y SVV 05 Cdisins (=S SMass Comd Sl sk
i e3lizel & ga Olas GAPDH 05 Sk g, S sl
s Sl S S ey el s wy 3o &S L O
3 53 (el S ol sue (e 3 05551 e
As o, )Y

Ol il i masl = oy KIS a3l &5 Ll O


https://bloodjournal.ir/article-1-461-en.html

[ Downloaded from bloodjournal.ir on 2025-08-30 ]

Q- _)L@.jn\ ﬁ‘)LQ-\.:’L/\ 092

<*

AJ;QML&): Lol (p< ‘/'\)ML_»U&J':“;'M :_99"‘)&151.:5 e‘,ijg.._...:d,zSﬁSVV bl:q .\.&a:‘b}:}lﬂj‘ J&l? @w R d}-\?

Db el odyd paeie S gll 3 g

Absolute quantification R )f
Median (IQR) Mean = SD 9
(FF/Y AY00/T) Voa/4 Q)+ /0 £+ $44 Ju
(YYAT/N c220AT) YESVIY A\GYATAE=-R ARRVAL 25 iS
CFYY/A CVYVO/Y) PAC/A AT AVAS==RRTLVAS Egwn
(YEYV/A COYAY/V) YOYY/f FOAY/Y £ OV\YVY/8 350

e 05 Jbe s blas 53 550
< o/ 350 blis 5 o5
< /) M&L&aﬁ 3 g
< s s Jl
<o/ i Jlie s L
e Ok A Jlde )3 550

St (Kruskal Wallis) .l JSus S il
4JJ_~";50}J5/)L€.>¢}SVV QL_;J)‘JJ.AJ;.") d)‘JL;'M
Tukey (s, Lal ml_aj 2l QLIS 350 5 35 (o iS
SVV 05 0l s« multiple comparisons correction
d#a}ﬁ@@)ﬁj%ﬁo}ﬁjJ)Jb
05,5 55 SVV Olo .(p< +/0) 53, )sls OLES Iy s
wbﬁd)‘bﬂ)ﬂ@@ﬁjﬁ%@}ﬁ

(Y J"<”"’ B d}J\?)(p< '/'\)Jﬁ OJ.AT

kel

ot aS Wb e L IAP 3] gl g2e Q,:J:&;SVV
SVV U3 R e EREY Ol o 52 QTH,«
slaols oy ol ¢ 5= transcriptome ., » 5>
u*"‘)l—é-? L(L.f)J_J C‘}Jd_w L &_Jj C)V.:._J )J)L;:L_.«.»Jl
OM el sds atlis Lol GL: transcriptome
)J SVV Y W a.\ﬁ: gud&ﬂ j’;.:.:.v ).) YL QL;J kJB’\:-f
@l e is LB e b oS Ol «CXL Jb i glacal
AS o Jeed |y e 4
— OJLLJ_M J s (viability) 0asbe o5 o 9oLl
) LSL_A})‘J 4 gL_AJu.a >L>L“:\ BE d)" u-il u,ll.;.v U’S";:

Sl Akl Ol e 4 O ol &S eld el Ol

(svv/1.0 E+06GAPDH) &S Sl
—“ € o >

; I

dl s RS S sW 355

ey £

(preeis Jbg S 0 8 g 50 SVV 0 (oS slias ¥ ISS
oy Jsiw s ged j3 aS 5,5k Olea .(Mean + SD)sge 5 552
‘,:}A):}G gu.a.‘\?'(.fﬁ e};}b)é 6J|A@MJ}LQSW g:}.ﬁ@

el azd ) Y (p< 270

51l e 0 4 NB4 31 J4l YV 27 b Y (gRT-PCR
OJ)JJLWY LbMaMWMWLﬁ}u{;VL
Sa 05 e

05 A edalline SVV 51 ol Ol J xS sl 3l s

.)ﬁyl{.}j&ju@‘édﬁaj;}>)JQjalQL£ASJB-



https://bloodjournal.ir/article-1-461-en.html

[ Downloaded from bloodjournal.ir on 2025-08-30 ]

Q‘)K&A}u{j})d)}}lﬁéim

APL 5 Survivin o3 ol

SVV Ol  AML lad sos (55, o Ja sl am 3
Ol 5 sl sds 55158 Sl e Jlej 05t a0
e 5556 S Olge a4 Kl e SVV Ol 45 ol o3l
XY)asb (survival prognosis)olles sl ST 2w (! 2
(YO X

351 Ol il ke dged b g 5l 45 pladlis s
3l 53 L el o sslinal 25 Olye 4 Wl
ady 53 5 oS Ll ot Oy e o3linal QRT-PCR I o5
FAY )l ods i3S e SVV Ol 815505
48 ans eslinal Il sl 3l O 5 Jhas ol s (YO
A3 S edalin o131l 55 SVV ol Ol

b e 0l e ol glawilis 51 K ssnpl 5l
52 e s 3 SSSVV AP (sla sy Sl s
ST 55 a8 cad Sl e Dok gli Lai> 5 55050 s
s ol o3 O Y )55, 0 YL ol Ol Laols e
st S8 e 4 pasis 05 S 55 SVV 0] 0L
Sl sl 5 eslizal S o S 055 03 5o L
09,5 40 Cad s e L5 b Ol (LS| 5 5
doas e LS Lanl ol (< /)l b el
S s ol B APL Sl e bis 3 SVV &S
G5 Syl g gn ] W Sl gla 8550 5
3L 03l Oy IS W15 e LS

i JAPS gla s 5l S Ol e a4 SVV
Ll Jobo e 5 350 Slen 03 1 635 & e
L SVV (VL Ol ol o> Lol s 2ms 55 5 LS s
Ol 53 g (FF=FV) ol of e (goley 550
aS sls oLiS blast crisis s chronic phase ;6 ss ,5 CML
YL blast crisis ;s (g,ls —we ;5b 4« SVV Ol
on Sl 05 IS 3 Sy el o3 (FY)s g,
S o okyd ob ol gl o8 53 5 g edd eslial OLe
O a0 5 4353 LSVV Ol daisls o Lam 5o
Ol o Sl st cpl 5o (FY=YP)s b Sales
S S a5 sed Olog andl i oz 358 5 aseis > SVV
Glaadlas 55 0T 5 odle 3,105 56 4t 3 Ll 5 e
(CML sl Ls oo J L sl (sl jgo s 3 LS

o=l s asls s>y —asin (staging) g i —ua > .

\F

OF A0 VA=Y dae Jloys 5l

LSV (WL Ol (S8 b )18 o) 5o
Sl s ol s VY Y cYY)u\_;AJd_A olis
O s g st 3 o) Ao 5550 S sla i)
GRT-PCR 5 RT-PCR (s % st 55 (2 0555 58 e
4 RT-PCR Ll 5 as sla oS ol ol el
Ly oo Sl sd 5 Jlo g 331 0y T3S cilodal s
Sl 5o (Y YO Lles S 5,158 i SVV Ol ki 5
(el 0 63l GRT-PCR I oS (gla iass 55 o
SVV ol a5 51 ess sl pomed 5 Jlo 5 3l ol g
Wz sl g3 gy ol SOYP) e sl (518 ke
QRT- G b 3l 48 cml b oslinl _slaallio 51 iy
SVV 03 or op Ales S oy 2 |, SVV 0Ly « PCR
53 L85l ) Ol 45 515 p 3541 O (birc5)
2 p sl AT 5 Al e Ssline 05U S slaols
S e ol sl s as LS Y0 JL
s Sl 4 Ll 2ma Yor0 5l 3 &S ladli
Ao Sl S S L SVV OS5 S Ol « SVV e b 50 OLs
(YE TV XA Lles S 515515 05055

521 SWV 0L a5 U s il S e
o=l 03 Lng e S a8 s e 0SS sla0ls .
4 SVV Ol as ud esls 0L 5L sl 6l 5 andlae
(¥ JS2)s 5 e Y APL Ohilaws 53 (s ome 50
L AML s A3 e iyl58 0 b il opl 0F)
La i3S ol 53 45 S opl & el oslize APL
ot ) —ws O3l L ol L APL 5 AML L3 SVV ol
53 Sl (YF YA ) Wles S 5158 (significant
Sia(V il 3 Jalse bl a cl S a2 1S
el plasl AML (55 1,581 U3 (sla 5158 i 5
5> Lol ool o3 oS Sl 53 APL wsal lads 5 APL
slas 53 5 APL Ollew (g5, bais SVV Olo s ol
SLa oIS 81t s s (T ey 3L 50
4S il 035 GRT-PCR 31 & sla hsy olul 5 L3
(F Al e coslite by gy ol Coolanst] 5 Conlas
B RNA 5 555 08U # sk 53 SVV Oly s

.3 g lac slas O‘i\ e gv JJ\jJL;a


https://bloodjournal.ir/article-1-461-en.html

[ Downloaded from bloodjournal.ir on 2025-08-30 ]

Q- _)L@.jn\ ﬁ‘)LQ-\.:’L/\ 092

<*

.mpm\;;;jw@gwgﬁéuaﬂ

S ook A
O Ceslis 53 SVV 05 L8 b S 5 5le ax S

aalllas ool Lol e o i JSlos s 5 5505
APL (¢35 558 5L 53 Cmal . SKan SVV a5 sls 0L
Sl 3 a8 550 5l K 5 ab axils i
SVV Ol als Lils oo APL Ol o (555 LileSTs 5
05 o=l G35 8 B el S g i sl gy AL
OB 95 O R St eseia APL Ol w55
S = Sole Olge 4 SVV 05 51 015 e a8 315 OLES
oslys odol glaandlas b ledol 21580 5 S eslazl
2L Bl e LSt (g5 Sl G35 Sl s S
S p=elS dls s 5o 5 Slens S (glwag

LS oL OF ol Sl s S 5

ilayid § e
Oy 7S o Dsman b Sl (S s ol
e Obslon ool ladsho L 5 55 5les
o S e ol o3l Spmds 5 IS Cam ey 5l
bl by 5 Ol 2 1o lde (p o Lol o5
5 S s sad (5K Ollay 4500 sl per o2 S

.;sj.fda JPIERNT

References :

1- Ribeiro R, Rego E. Management of APL in developing
countries: Epidemiology, challenges and opportunities
for international collaboration. Hematology Am Soc
Hematol Educ Program 2006: 162-8.

2- Kasper DL, Braunwald E, Hauser S, Longo D,
Jameson JL, Fauci AS. editors. Harrison's principles of
internal medicine. 16™ ed. New York: McGraw-Hill;
2005.

3- Ziaei JE. High frequency of acute promyelocytic
leukemia in northwest Iran. Asian Pac J Cancer Prev
2004; 5(2): 188-9.

4- Wang ZY, Chen Z. Acute promyelocytic leukemia:
from highly fatal to highly curable. Blood 2008;
111(5): 2505-15.

5- Lo-Coco F, Ammatuna E. The biology of acute
promyelocytic leukemia and its impact on diagnosis
and treatment. Hematology Am Soc Hematol Educ
Program 2006; 156-61, 514.

6- Sanz MA. Treatment of Acute
Leukemia. Hematology 2006; 1:147.

7- Sanz M, Tallman M, Lo-Coco F. Practice points,
consensus, and controversial issues in the management
of patients with newly diagnosed acute promyelocytic

Promyelocytic

APL 5 Lol cdal oo Ol i iy bl 5 (gdal> o
oy iS5 Al e 2 5 3 s (a1
534S A3l (S5 Oles st Sl 5D L3 APL Olea
St SVV Oy iy jLbnl 015 o &y go o]
il sl
Solow il 5358 53 SVV laugie Ol oSl b
o dm S cpl ag g ol bl OLAS (g5l pae sl
S or Sl I S o0 3, APL 3o 3 1, SVV
05 3l Sl Glad s Come UL 5)ls 4 slia
L SVV Oy bad s cpl (555 5 0l I Ol ol 520 L
e b O S 50 Ol s 5 0500 s
S dsho slias ol (S 03,8 o planil Ol gz
3 iin Gl e J sk Oly & 3 S 36 Ol Slkie 55,
ol IS U 50 6,8 W el Ol S ol s
L adsl Jolie 03 aetd sl Sl (S &S )50
Q&H;f&ﬁﬁﬁ.wﬁb@APLwﬁﬁ
gl os i dledew, be s a4y s g0 Sl a0 e s
PML- | RT-PCR 05 e 556 lms Loy
e a5 Sley 53)0 s b Ol seial sae 4505 ;3 RARa
S8 8303 Ole3 53 sl cpl sl 035 (US o anrl e
slad )l glad s slaas oS 555 0 o e

,ch@;&;@udua,@);mn S

leukemia. Oncologist 2005; 10(10): 806-14.

8- De Botton S, Sanz M, Chevret S, Dombret H, Martin
G, Thomas X, et al. Extramedullary relapse in acute
promyelocytic leukemia treated with all-trans retinoic
acid and chemotherapy. Leukemia 2005; 20(1): 35-41.

9- Ghavamzadeh A, Alimoghaddam K, Ghaffari SH,
Rostami S, Jahani M, Hosseini R, et al. Treatment of
acute promyelocytic leukemia with arsenic trioxide
without ATRA and/or chemotherapy. Ann Oncol 2006;
17(1): 131-4.

10- Reya T, Morrison SJ, Clarke MF, Weissman IL. Stem

cells, cancer, and cancer stem cells. Nature 2001 Nov

1; 414(6859): 105-11.

Fulda S. Cell death in hematological tumors. Apoptosis

2009; 14(4): 409-23.

Srinivasula SM, Ashwell JD. IAPs: what's in a name?

Mol Cell 2008; 30(2): 123-35.

13- Fulda S. Inhibitor of apoptosis proteins in

hematological malignancies. Leukemia 2008; 23(3):

467-76.

Fukuda S, Pelus LM. Survivin, a cancer target with an

emerging role in normal adult tissues. Mol Cancer Ther

2006; 5(5): 1087-98.

11

12

14


javascript:AL_get\(this,%20'jour',%20'Hematology%20Am%20Soc%20Hematol%20Educ%20Program.'\);
javascript:AL_get\(this,%20'jour',%20'Hematology%20Am%20Soc%20Hematol%20Educ%20Program.'\);
javascript:AL_get\(this,%20'jour',%20'Oncologist.'\);
https://bloodjournal.ir/article-1-461-en.html

Q‘)K&A}ﬁﬁ)d)}iuim

APL 5 Survivin o3 ol

15- Altieri DC. Survivin, cancer networks and pathway-

directed drug discovery. Nat Rev Cancer 2008; 8(1):
61-70.

16- Altieri D. The molecular basis and potential role of

survivin in cancer diagnosis and therapy. Trends in
molecular medicine 2001; 7(12): 542-7.

Cong XL, Han ZC. Survivin and leukemia. Int J
Hematol 2004; 80(3): 232-8.

Velculescu VE, Madden SL, Zhang L, Lash AE, Yu J,
Rago C, et al. Analysis of human transcriptomes. Nat
Genet 1999; 23(4): 387-8.

Altieri DC. Survivin, versatile modulation of cell
division and apoptosis in cancer. Oncogene 2003;
22(53): 8581-9.

Yamamoto H, Ngan C, Monden M. Cancer cells
survive with survivin. Cancer Sci 2008; 99(9): 1709-
14.

Altieri DC. Validating survivin as a cancer therapeutic
target. Nat Rev Cancer 2003; 3(1): 46-54.

Carter B, Andreeff M. Targeting survivin in leukemia.
Oncology Reviews 2008; 1(4): 195-204.

Guha M, Altieri D. Survivin as a global target of
intrinsic tumor suppression networks. Cell Cycle 2009;
8(17): 2708-10.

Mori A, Wada H, Nishimura Y, Okamoto T, Takemoto
Y, Kakishita E. Expression of the antiapoptosis gene
survivin in human leukemia. Int J Hematol 2002;
75(2): 161-5.

Wagner M, Schmelz K, Wuchter C, Ludwig WD,
Dorken B, Tamm 1. In vivo expression of survivin and
its splice variant survivin-2B: impact on clinical
outcome in acute myeloid leukemia. Int J Cancer 2006;
119(6): 1291-7.

Conte E, Stagno F, Guglielmo P, Scuto A, Consoli C,
Messina A. Survivin expression in chronic myeloid
leukemia. Cancer Lett 2005; 225(1): 105-10.

Caldas H, Honsey LE, Altura RA. Survivin 2alpha: a
novel Survivin splice variant expressed in human
malignancies. Mol Cancer 2005; 4(1): 11.

Nakagawa Y, Hasegawa M, Kurata M, Yamamoto K,
Abe S, Inoue M, et al. Expression of IAP-family
proteins in adult acute mixed lineage leukemia
(AMLL). Am J Hematol 2005; 78(3): 173-80.
Invernizzi R, Travaglino E, Lunghi M, Klersy C,
Bernasconi P, Cazzola M, et al. Survivin expression in
acute leukemias and myelodysplastic syndromes. Leuk
Lymphoma 2004; 45(11): 2229-37.

Invernizzi R, Travaglino E, Benatti C, Malcovati L,
Della Porta M, Cazzola M, et al. Survivin expression,
apoptosis and proliferation in chronic myelomonocytic
leukemia. Eur J Haematol 2006; 76(6): 494-501.

Adida C, Recher C, Raffoux E, Daniel MT, Taksin AL,
Rousselot P, et al. Expression and prognostic
significance of survivin in de novo acute myeloid
leukaemia. Br J Haematol 2000; 111(1): 196-203.
Sugahara K, Uemura A, Harasawa H, Nagai H,
Hirakata Y, Tomonaga M, et al. Clinical relevance of

34- Skagias L, Politi E, Karameris A, Sambaziotis D,

Archondakis A, Ntinis A, et al. Survivin expression as
a strong indicator of recurrence in urothelial bladder
cancer. Predictive value of nuclear versus cytoplasmic
staining. Anticancer Res 2009; 29(10): 4163-7.

Fang YJ, Lu ZH, Wang GQ, Pan ZZ, Zhou ZW, Yun
JP, et al. Elevated expressions of MMP7, TROPZ2, and
survivin are associated with survival, disease
recurrence, and liver metastasis of colon cancer. Int J
Colorectal Dis 2009; 24(8): 875-84.

Yie SM, Lou B, Ye SR, Cao M, He X, Li P, et al.
Detection of survivin-expressing circulating cancer
cells (CCCs) in peripheral blood of patients with
gastric and colorectal cancer reveals high risks of
relapse. Ann Surg Oncol 2008; 15(11): 3073-82.
Rebhun RB, Lana SE, Ehrhart EJ, Charles JB, Thamm
DH. Comparative analysis of survivin expression in
untreated and relapsed canine lymphoma. J Vet Intern
Med 2008; 22(4): 989-95.

Ye CP, Qiu CZ, Huang ZX, Su QC, Zhuang W, Wu
RL, et al. Relationship between survivin expression
and recurrence, and prognosis in hepatocellular
carcinoma. World J Gastroenterol 2007; 13(46): 6264-
8.

Barnes N, Haywood P, Flint P, Knox WF, Bundred NJ.
Survivin expression in in situ and invasive breast
cancer relates to COX-2 expression and DCIS
recurrence. Br J Cancer 2006; 94(2): 253-8.

Poetker DM, Sandler AD, Scott DL, Smith RJ,
Bauman NM. Survivin expression in juvenile-onset
recurrent respiratory papillomatosis. Ann Otol Rhinol
Laryngol 2002; 111(11): 957-61.

Swana HS, Grossman D, Anthony JN, Weiss RM,
Altieri DC. Tumor content of the antiapoptosis
molecule survivin and recurrence of bladder cancer. N
Engl J Med 1999; 341(6): 452-3.

Hernandez-Boluda JC, Bellosillo B, Vela MC,
Colomer D, Alvarez-Larran A, Cervantes F. Survivin
expression in the progression of chronic myeloid
leukemia: a sequential study in 16 patients. Leuk
Lymphoma 2005; 46(5): 717-22.

Takai N, Miyazaki T, Nishida M, Nasu K, Miyakawa I.
Survivin expression correlates with clinical stage,
histological grade, invasive behavior and survival rate
in endometrial carcinoma. Cancer Lett 2002; 184(1):
105-16.

Okamura K, Koike H, Sekine Y, Matsui H, Suzuki K.
Survivin and its spliced isoform gene expression is
associated with proliferation of renal cancer cells and
clinical stage of renal cancer. Cancer Epidemiol 2009;
33(2): 137-41.

Ulukus EC, Kargi HA, Sis B, Lebe B, Oztop |,
Akkoclu A, et al. Survivin expression in non-small-cell
lung carcinomas: correlation with apoptosis and other
apoptosis-related proteins, clinicopathologic prognostic
factors and prognosis. Appl Immunohistochem Mol
Morphol 2007; 15(1): 31-7.

[ Downloaded from bloodjournal.ir on 2025-08-30 ]

survivin as a biomarker in neoplasms, especially in 46
adult T -cell leukemias and acute leukemias. Int J

Shariat SF, Ashfag R, Karakiewicz Pl, Saeedi O,

Sagalowsky Al, Lotan Y. Survivin expression is
Hematol 2004; 80(1): 52-8. associated with bladder cancer presence, stage,

33- Hanahan D, Weinberg R. The hallmarks of cancer. Cell progression, and mortality. Cancer 2007; 109(6): 1106-
2000; 100(1): 57-70. 13.


javascript:AL_get\(this,%20'jour',%20'Cancer%20Sci.'\);
javascript:AL_get\(this,%20'jour',%20'Cell%20Cycle.'\);
javascript:AL_get\(this,%20'jour',%20'Am%20J%20Hematol.'\);
https://bloodjournal.ir/article-1-461-en.html

<*

L 4
e e o) ooled A eyss ¢ ’99'
Dl Y eled cA oy il

[ Downloaded from bloodjournal.ir on 2025-08-30 ]

Original Article

Expression analysis of Survivin gene in acute promyelocytic
leukemia at diagnosis and after treatment

Nouri Dalouyi M.R.%, Zaki dizaji M., Khavandi S.?, Rostami Sh.?, Yeseri M.%, Alimoghaddam K.2,
Ghavamzadeh A%, Ghaffari S.H.*

Tehran University of Medical Sciences, Tehran, Iran

?|slamic Azad University, Tabriz Medical Branch,Tabriz, Iran

*Hematology, Oncology and Stem Cell Research Center of Shariati Hospital, Tehran University of Medical
Sciences, Tehran, Iran

Abstract

Background and Objectives

Survivin (SVV) is an inhibitor of apoptosis. Its expression rises in most cancer types and is
associated with resistance to chemotherapy, increased recurrence, and decreased patient
survival. In this study, the expression of SVV gene was analyzed in APL(Acute Promyelocytic
Leukemia) patients.

Materials and Methods

In this case-control study, the blood samples of 50 patients were collected in three groups;
diagnosis, remission, and recurrence. Then, SVV gene expression was studied using absolute
quantitative real time PCR. The data were analysed with SPSS version 17, Kruskal-Wallis and
Tukey tests.

Results

For the first time, this study demonstrated that SVV overexpressed significantly in APL
patients compared with the control (Mean + SD; 910.5 + 699) (p <0.01). This overexpression
was seen both in diagnosis (4981.4 + 4112.2) and recurrence groups (4584.2 + 5133.6) (both
p<0.01). After arsenic trioxide therapy (ATO) the SVV expression declined significantly as
compared to the diagnosis group (p<0.01).

Conclusions

Findings indicate that SVV may have a role in survival of APL cells and induction of apoptosis
by decreasing SVV expression can be a probable mechanism of ATO. This study indicates that
the SVV may be used as a biomarker in APL patients during the course of the disease.
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