[ Downloaded from bloodjournal.ir on 2025-08-23 ]

<&

(FTFPF) 4) 3l ¥ Lt 4 o0 e Al

CAY 55 3bo gl 595 Johw Sloginm )5 jlwliog Sowo i
Real-Time RT PCR g, 3l ool b

Epetdo o 0lpalS 0 (55 o [ s gemma [ padla sl go L ML SOU
" s lié Jlear s Cosljplsd byl

Oduiy
S g 4l
Sz (=S 3 sl ))ads” JolS 05 g0d 55 51y (5 4dS O o 4 0L 51 Ao s ¥o 550
PRl S 53 ABl e Medl sl Shulie g S pasis 5l Al GBL al e Kpd e Slbis
ol 43 8 15y 3,90 (CAY) KL 1 eslitnl b adS Ol Slislin g Ko s OISl
borigs 59050
4 s g 03 gad anrl n 2l5 B S5 Bl lay 4 45 adS Ol p 4 Wi Loy ¥ 5l (0 o andllan S s
S g8 A g 4z 4 b Sl fas 4 (K s 53 (Bold b Dy pe
esliiul e J 28 Ol g8 4 ACHIN o 48 Ol s Jghos 0, ) A3 8 Sl s 5480 5 Ol lew
U a0 ol gla i, 5l s ado o g a 53 (05 Oy Olime o L) (s g A
R YR J:.l:u’ SPSS ¥ ,I,élps L..«‘,.'a' Leals J.::;f aaliial J‘:J‘} JKM}JS
by
23 sl ¥ len P opl 51 e CAY 03 laasnd sl a3l dald jlaw & )3 cardllan 3550 5lan ¥
e o esdS G ey e Aiils I3 Stage 11 > 5,40V 5 Stage Il 5> G Y ¢ Stage |
e 3IAn oy (5 ,lkme BLS,I Ll Wlodds Shwlie Hlms e ¥ 4S 5ls OLES Ol jlew (6K ¢854 503
s K Sl shabe b O3
G
4 W Ol 095 53 Shaliey Kon asnld g (el Sk Ll g5 0 CAD 0 das o UL S 0
okl 3 Ol & Wane Oljlew ke SV sb (6 oK b ol sl i ¢ Sl (RCO)4S J sk O
238 @2l 3 CAY S5l Govs o g5 Sllin g 58y (s s OIS

G/ AT cils ol
GO 2 ks sl

Olpl = 01 = 0L Sk 5 pske dorly ¢ Dl sl5T oKl = K ) el )
Ol = 01,5 = Ol (K Aoy oDl 3T o8l Sy oaSCiils Hliils - J S0 5e K5 PD Y
Ol = 0L = S5 U S5 dgd Olilo 5 gy g (S pske oKl Slslinl - b aasie -
Ol = 0L = 08 Sy ke olSisls = m b 85 Ol sles 53k (Slad sl iy 5 (S350 0 gt Dl S j0 - S5 Al il —F
- O - O S ol oK - a3 55 Olielen o3k S s s 5 (S35 0 Slighod S e 5L - (S350 5 0 e G50
ol
SO S psle oI 1 e pd s Olislan g3l Glad s sy 5 (5550 05 Dl S e sLils - IS0 se S5 PRD g s il e 5
VN S = s S8 0ll o o,
vy


https://bloodjournal.ir/article-1-687-en.html

[ Downloaded from bloodjournal.ir on 2025-08-23 ]

OLKen 5 ML S

CAY Sl 5 S Jsb Ol o Sliclins S

e iS K g at by ade e 4 a S Sl U oluls
225 5 Sosmles Gl )l w o ST d s
do o Jy el odd 518 adS Ol ol es (il
NI RVPUR PPN W VN WV ISR WP WO
(S SS sl el st sla )
L S yn 45 A3l s MRI 5 5Kl CT 3l S 5 5
Seoms o AV A)dkis ol e 395 055 Glacas sdoe
b Sl e oles ol askis 5y OIS sl
25 485 o S gy s W sad e 2y DA
sy ad e s 6 s (S sl b g S
Olayy Clatl (gduad> o CBla 5 5d o3ly LaselS
(Dl (8105 o Sl SO 4 5 ki

o SR B SIS Hse s dudl e S 5k 4
Dy el 25 S
.wl«tlsﬁijl)liggjm)y)}:l > e
Ll 03, S 831y adS 0 m sses i 1>
S e S S ol a et Il Al e
w3593 sl 345 1 IV dl> e

d=8 il e Ll gl eSS sla s 2
ol ( (S b alee 5 s 0 sl s ke L
34l Sas)e e ol slse s G WS
s Sl CT s annis 315 551y sl 50T (s
Sl 5 oS 5 @ S Sl CT (gos 35150 53 i
R 18 X axdl skl Lol 5158 5 sl
o pn 5 55 0 e 3] oy (0 OV ms
05,5 ol O5SU des o Solon Oloys 4 Lusi 5055
Olays Lgs Olye s (b ppos) a o 5o ansls
RCC amy Mie Ollasy Sl wiws 53 058k oins 350
S Ol I L Ty ailibie ool 035y - s
(Sl RCC S s s Slinlte (6 5laws « RCC
losb ol pab e S Sl ol 55
QY A2l o gyt by o 5 ol

Sy s Slabie 6585 Gl el S5 e o S
Shas asl e Sl gad sl 55 o 55,8 IS5,
5> h 5 05 O o ahes 4 50l lr 4yl jsa g0

Slwlie s Koo ad o cpl s S o i O s bl

Yv¥

A

L (Renal Cell Carcinoma = RCC)4ls" J Jus Ol o
ho 3 A s idy sbad sl el sl se s Oles
()kms o B2 1 S sl 5 JS

s b GLSS el S 93 e g by ol
gt @iy Sl 5 B glacdss s Sl sk
Ao Sl gladshe e s skl S el
Sl s ol b 4

4S 33,8 o 3L 0T 5 Shas 5 S Coale a5 s
Sy oo 0 el ply AL e O akal Olea
claddow o ars oLl ol&us ol 53 58
o2 OS5l A oslics 055 0L s 4 S50
5l 35 sl 32,8 e i O plad 4 AS
Sledd lh e Hses ladsl o ('"3;‘356 S sbolen
oo L 00 Sl Caed a3 WS e S pe 8
(Y355 o e Slaalie 4 Colg 5o &8 ail 4 50

Ol ol Sl s 5o Sloys gy AT e s
Aol e U ST S 05 ges o Olea &5 ol
Sh sy a N adS Jals s Sl e g aliulee
Wl ads 5o b5 das e 55 slalie Oles (& 0 03 o
ol e St Al ge s e Sl oy Sle Oles
OLs o 3 e aind Sy 5055 Sad sk 25205 4
(SIS slad b O 30 5150 S e 5L 0
S o s YL 5 o0 lS i g8 o sl
ol Golas ol L Bl 53 VLS 5 sla et
0 iy ol sile JLy chnss Olren OF (ST 0
o oy s o3 £ B Y 513 ol s
O V)l ize 0 53

Sl e 5 5 il slaadlor L
Sl sy a S O Al (gl (gsdae
DL S 8 das e OLES IS Sl sles b Laaalllas
Lo 3 YO Ul S e 5 S Ol e o e
Ol s b e BLSSI 55 By o)l 55 e 58]
7 Faas o Olis o Js

Layse s ool jrte sl S O o b i pallss
Sl sl 5 o3 Coedle Ol Bl 5 S S


https://bloodjournal.ir/article-1-687-en.html

[ Downloaded from bloodjournal.ir on 2025-08-23 ]

Q) }ﬁl.;LVa)LA.igﬁ 092

<>

andlas 340 g’}')l.o.:.: &é‘;yé Qb)\b‘ A\ OJL«:" d"-\?

o led ,SG
A JJ.A
DU
\Y 35
I .]a..«)la
JLA LO.M/
Ya-AA Sl sl
\Y \
'Y Y )jﬁ}; (D)
[ Y
. 3
Yy Y
BESE St
\ Y >
\ ¥
¥ b
Sl
A4 Y

okt ot RNA LG e

Ol sl e g5 Sl olKiws Lo 5 RNA lale
0500 O L e a0 Lais god s A (5,5 031000
p_f)jljhu Sl g5, aS W5 S byl RNase
A (e =Y °C s e ged A 5 AL S RNA

ot ] e (sLa RNA /cDNA oL
0S5 5e SSplp glaclals L eDNA el ol
PrimeScript™ RTC_S 3l eslarwl Ly RNA & 505 a5

o ST 5 ¥ dyir

. . €] Gene
(5" to 3*) Sequence Aol symbol
GGACAAAGAAGGGGATGA oy gl CA9
AGTTCTGGGAGCGGCGGGAG e ey CA9
& a7 Gene
‘70 3 S
(5' TO 3") Sequence A3 symbol
TGGACAGGACTGAACGTCTTG ol ygl>= | HPRT
CCAGCAGGTCAGCAAAGAATTTA | o~ Sxs | HPRT

Yvo

5 e o 3 g i 515 e o ol s
Sl Ly g sdzme 550 ol (ol 5055 055 ol
L ol 4k o o) o808 555 el opl b L
Sosrp Sladsh sliad a2 4S5 Al o el
sul 55 sl g8 Jlaml (il 2l Jasme 055 52
Sk Soo s Gl (VF)sp dalr i S35
e 05 3 ) Gosp slad b 3 s Sl
dadsho ol lad o g 5 (S 5e0 pasda ey
Gladbo L alin 55 ais & 0k o583 sl
S o Sole sge s 0T 4 a8 W3k e WL
sladbn ozt 53 b Sole e on e Sl S
S S sl il 4 ojled sl il adS ooy
b Jl PH s a5 o ool (CA9) La3l gl
el OLSal e e 4y (10 O 8)3ls edgs
bas g o588 Gk, 5l e adS Ol e Sl S
o=l 03 bl (Hasme 055 ;5 CAD Ly e SSLES

W3S B s 358 G

R, 9 iloe
M)LA.:.’Y" )‘ -3‘}3 Lﬁ"fh.; z;.a)‘ o rbu‘ AJJUQA

asl e a0 LY S Glia ey 4 oS adS Ol w4
N e Y e T
O Jsa) el Les w
SSa s ade e s a4 b laesls
V8 51t s Dlibon (8355 S 5 Olles
5 e I8 Olge a0 Jle 00 e xS0l b (Il 53
)\ a.l-&%‘(ACHN)‘\.:.lSQLbﬂ g;).k”u aJ)L"U}NYI'
eawlwdrﬁu\yunulﬂ\)j_uliwl

..Ll.aj§

(ODNA ol s Lo sii) il JSRNA ] 5]
St gad e s sl 000 W 4
3 03,5 BLS1 (03l &S, 31 el ag8) RNX 2 s
S A3 S bl gl gl (S Joally s b Gillase
oo 1) RNA J s dee 51 5 ,Sn ¥ 05 g 1
AE G =Y °C s S gl & ses (RNA Clale


https://bloodjournal.ir/article-1-687-en.html

[ Downloaded from bloodjournal.ir on 2025-08-23 ]

OLKen 5 ML S

CAY Sl 5 S Jsb Ol o Sliclins S

PR EE EEE R EEEEEEE]

CAD

EREESERERGEEREE CCCIEELRPEPRREIISEEFEZEEEEEREELE §
g

(ACHN 5 C1 . C2) J &5 5 (P)lesy «(N) L 09533 CAD 05 (slaasens sldas 1V ls ped

(ol ot osls SLES B gm0 ;3 S 4 Cote J 1S U;JHL‘ 3 31Ol Sad sed 9 (3908 s 53 (O aSed BlUa)

10.000

fold.change

1% B g

-0.100

T T T
Normal Grade 2 Grade 3

groups1G

10.000

fold.change

0100 % g g

-0.100+

T T T
Normal bl T2 3
groups2T

CA9 mRNA expression (relative level)

Normal ‘ AN /8N NYIY- R AN
Stage
pT1 VY /Y A A RVAR
pT2 R AN /v =Y4/F0 JARH
pT3 0 /rA /=YY
Grade
G2 4 YV o/ =Y4-¥0
VALY
G3 \ AR /OY=Y/VO
a) Kruskal-Walls Test
Pl sl 0985 G505 (LILD ol o K& 4y Ol 55 CAQ 85 Oly Ol ges amgldn 2¥ 15 503
eslizul Real-Time PCR ploxil (512 LISE &S 5 J yoamme s ST 1 b
4 ax 5 L Shuttle PCR b g, 5 cpor o s S 05 31 La03 eDNA JIg il b SHlel > b g
92 J:’)) ud..‘ BE) el \JLSU CASJ.& JA.!J\)}:..A) ‘<V':—“"2""’_}‘.‘.J)ABI )\H‘rj_' l_i o 3 d ujf k_i-'l:
33 PCR 5 e0i Cjwﬁk{&m\j@T Aol A e ¥ sl b b SHLET ol 6l o axb o te
sl 0 PCR :Real-Time PCR
J xS Ol ge 4 HPRT ru 4, Housekeeping o5 <G i SYBR® Premix Ex Tag ™ &S 3l i ol 52
YY$



https://bloodjournal.ir/article-1-687-en.html

[ Downloaded from bloodjournal.ir on 2025-08-23 ]

Q) }ﬁl.;LVa)LA.ng 092

<>

Ll oo 0dis 057 b & 0L s lad s cpl 51 (=
SOl e Bsp ol a5 bt S e Slilie Lite
o ls SO Olge w0 0 5 o dle pl s
L ol s o a0, shalie jasild 5o (SIS
o3 o Jos plal 5l g 3L 0 s ) ez
3p s Shelie sy a Ol5 oo Wised S) 2 SESSSL
Ul e s el G mles Ll 355 ia, onl &S
V)il s 4

Oy wgad 3 33 05 ad b (S35 2 oo
e L5 ol =8 oy S Olse 4 L5 s
25 se SLab sy el (S sel el 5o i
o e el sl i) Sl es s sl 35, S
(ot gt 3 gol Jd 505 50 Sl e slad sl
(A A‘\).s}.iw ssleiul Real-Time PCR 5 (g e i 48

sl pasil dae 53 oS (ol Slided il
ol plonil (J 5 S50 sloa Sl i S O s
) S S e CAY O edys S st
53 lalie s Se <=t_<;.,z 355 paseds S b L
(=P 4l ol

s 3l sl YooVl s Slide o SO
CA9 5 0l Olywe 5 A a3 S RCC a S Ol jlas 3l
oy A edew Real-Time PCR gy 4 b god o150
CA9 05 Ol Ol s oo s o3l OLES e 0 (5,8 5 3l
35 sobolire LS sliwlie adsl >l pe 5 550585 53
(V)55

Ol e ataly O 5 2 (el 3 Yo Ol s
L Olley slams 05 ;3 RCC Ly 1, CA9 03
ol 034535 0l e 3T ) 4 IS 550 (g3l 5T
s dalis RCC ¢ 55 55 (VL sl OLo Oljes 5 Golosd
(Vs S

AL G p ok plowl Sliios 0 S LS L
ol S El s Ol e S Ol L 0T LLS I 5 CA9
A5 e 4SOl s Sl g5 ,0 el 5 SHle
AL azils VU agids 33

ool Yo 8 Jle 3 o kot L i lSes 5 oSl

(5‘)).5)3 LSLQJ).L.«J bﬁ-) Q‘ﬂﬂwd)lﬁw LLJ)\ ‘J...d‘b

Yyv

Real time oK s ;| ol Ct slie .l oslinal  A1s
4|l Microsoft Excel 4wl cooed (glasin &) 50
5 eals 52— e b s slie (pl e A
OF 4 G B 05 glaasens sluss 5 & 3l& Ol

A3 8 sl 13 HPRT Olos &5 J 28

Rl
oS 3l ol Ot slie oy 4 o 51 ey
13 e el s 4 o IS @ g « Light- cycler
sl,81 55 CAQ O 5d e odaline 45 55 b Olaa ()
Yol e s 2B Ol oS Dl Ol 2 (L
05 slaasend slaad aolsl sle & 55 candlas 5540 Hlay
el Sl Wl 33 L aslis 55 CA9
Cell-)oia J 8 05,5 51 Olie cnl A ool Slas s
O e aglio Uy () Sl 5ad) sl 28 35 (line ACHN
Sl 0 S8 a0l ;3 CA9 05 0L
53 edd il el sy s OF & oS (Stage), sa 5

el s Y sl

ksl
el O glite Hlns 4 IS O 0 JU Ol el .
@b Bl 5 o3 Cadle Ok LIl S S sl se 8
e iS dew S as iy de eSSl U oluls
(B sl Jeld ais gl s S e
35 hib e MRI 5 Sl CT (318 5 g o 31 S 5 5
S laolb il dss Ve ki3IS 4 sl 5
oaeid Jol old s s 05 wlSadS (g5l
25 lr Das ey e i (1S 5T il
33 B8 5 .culesls MRI Je sl s )
315 oS Comwlbas 2o Sl Y 5l S Olls asels
0 NY YY)

i3k 53 SIS B A5 e L lein S
o5k an sl oS cpl Sl Sl @l (ole 3o
b s 0355 51 G505 Sadr 338 5 sk ST
Ol s bl 4 0 b id )b 5l 5 e s ol
Sladsbu olad ax Slisos8 Rl dpd s Jans
o I Slalie sl 5 Asy Skl ST 6550 8


https://bloodjournal.ir/article-1-687-en.html

[ Downloaded from bloodjournal.ir on 2025-08-23 ]

OLKen 5 ML S

CAY Sl 5 S Jsb Ol o Sliclins S

LasS coul ol el <=L>.=3‘ Sk s b hash 455
(ol b sy S Olme )0 gl 5 eslinad
JS y oty ilie gla Sole s 4 Ol s

13 olew sl Jtie 5o 1 O Slislie 5 55055

& ol i
O 3 Sl sladsle oS Saywaxg L
k_fJJJjLS_AJM (e el s @))ls‘u.dla.?u
03,551 s a g Sembie sla s Sl eslinal
Jeed 5 0 s gladshe Ole o Gl glad sk
L loal s vy Sl e glad b gilulix

DL 4‘;&]_‘»: 6l_ﬁdjl_w Lian LS[-AJS)LA )\ eale_ul
3l G (g S @L; a0l Ky Sleksl

wila yid 9 pld

3 O Sl 35S e g s ol S el L
A5 Olslo (3l glad s o 5 (555550
5 I e Uy bl 3o 4 0,8 n 5
o le3T OLea (o w5 3 S elnil OUT Dol g
S o5 U S5 Ollen 59505 a0l o s
s gad 53 o (oS Ladd sad 4 5o

References :

1- Cohen HT, McGovern FJ. Renal-Cell Carcinoma.
review article. N Engl J Med 2005; 353(23): 2477-90.

2- Klatte T, Pantuck JA, Klaid MD, Belldegrun AS.
Understanding the natural biology of kidney cancer:
implications for targeted cancer therapy. Rev Urol
2007; 9(2): 47-56.

3- Leveridge MJ, Jowett MA. Recent developments in
kidney cancer. Can Urol Assoc J 2011; 5(3): 195-203.

4- Mejean A, Oudard S, Thiounn N. Prognostic factors of
renal cell carcinoma. J Urol 2003; 169(3): 821-7.

5- Furniss D, Harnden P, Ali N, Royston P, Elisen T,
Oliver RT, et al. Prognostic factors for renal cell
carcinoma. Cancer Treat Rev 2008; 34(5): 407-26.

6- Patard JJ, Kim HL, Lam JS, Dorey JF, Pantuck AJ,
Zisman A, et al. Use of university of California Los
Angeles integrated staging system to predict survival in
renal cell carcinoma:an international multicenter study.
J Clin Oncol 2004; 22(16): 3316-22.

7- Sorbellini M, Kattan MW, Snyder ME, Reuter V,
Motzer R, Goetzl M, et al. A postoperative prognostic
nomogram predicting recurrence for patients with
conventional clear cell renal cell carcinoma. J Urol
2005; 173(1): 48-50.

8- Frank I, Blute M, Chevile JC, Lohse CM, Weaver AL,

YYA

5 Aol Lol s skabe 5 Ollew e 0 0L > o
O3 03 Sos= s Sd b 3 my ads (il Ol
DB e 03 ol b Db 5 e 5 9S6 (Jame
DT Sl & 0T b iy ol e 5 508
DUl glaallan 53 kS 5 Ogtns o o8 L s

e 05 slad sk 53 1, CAY 05 0Ly e oy

8 el Jlen ¥V (55 5 45 a3 s sed
Lal 505 Y 0L RCC s CAQ 05 45 A esls 0L
Ol (e sulsbime LU bl 6,85 W ¥ 5l
0D S @3l skwbe 5 CA9 O

S AS Gl i WS et i S ol 4 a5 L
ElE el fol e alie 5 el A, R
)_A)Jjazj_g@r.aqw&»ywlﬁamfwzq
RCC 5 CAY 0l el 5ol oy (6lsbins il G 53
e s Cege CA9 LS das e OLiS &S U ods
DS (s 05 93 4S5 sl 55
5oy il ol 53 Bl ol Ll ol i3
Aals Caws 4 kil

ol o3 ol s 58 e edalie 4S5 b Olaa

Leibovich BC, et al. A multifactorial postoperative
surveillance model for patients with surgically treated
clear cell renal cell carcinoma. J Urol 2003; 170(6 Pt
1): 2225-32.
9- Yang XJ, Sugimura J, Schafernak KT, Tretiakova MS,
Han M, Vogelzang NJ, et al. Classification of renal
neoplasms based on molecular signatures. J Urol 2006;
175(6): 2302-6.
Gudbjartsson T, Hardarson S, Potursdottir V,
Thoroddson A, Magnusson J, Einarssan GV.
Histological subtyping and nuclear grading of renal cell
carcinoma and their implications for survival: a
retrospective nation-wide study of 629 patients. Eur
Urol 2005; 48(4): 593-600.
Mulders P, Figlin R, deKernion JB, Wiltrout R,
Linehan M, Parkinson D, et al. Renal cell carcinoma:
recent progress and future directions. Cancer Res 1997,
57(22): 5189-95.
Frank I, Blute ML, Cheville JC, Lohse CM, Weaver
AL, Zincke H. An outcome prediction model for
patients with clear cell renal cell carcinoma treated
with radical nephrectomy based on tumor stage, size,
grade and necrosis: the SIGN score. J Urol 2002;
168(6): 2395-400.

10

11

12


http://www.ncbi.nlm.nih.gov/pubmed?term=Frank%20I%5BAuthor%5D&cauthor=true&cauthor_uid=12441925
http://www.ncbi.nlm.nih.gov/pubmed?term=Blute%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=12441925
http://www.ncbi.nlm.nih.gov/pubmed?term=Cheville%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=12441925
http://www.ncbi.nlm.nih.gov/pubmed?term=Lohse%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=12441925
http://www.ncbi.nlm.nih.gov/pubmed?term=Weaver%20AL%5BAuthor%5D&cauthor=true&cauthor_uid=12441925
http://www.ncbi.nlm.nih.gov/pubmed?term=Weaver%20AL%5BAuthor%5D&cauthor=true&cauthor_uid=12441925
http://www.ncbi.nlm.nih.gov/pubmed?term=Zincke%20H%5BAuthor%5D&cauthor=true&cauthor_uid=12441925
https://bloodjournal.ir/article-1-687-en.html

[ Downloaded from bloodjournal.ir on 2025-08-23 ]

Q) }ﬁl.;LVa)LA.igﬁ 092

<>

13-

15-

16-

17-

18

19

20-

21-

22-

Clark A, Breau RH, Morash C, Ferguson D, Doucete S,
Cagianos |. Preservation of renal function following
partial or radical nephrectomy using 24-hour creatinine
clearance. Euro Urol 2008; 54(1): 143-49.

Blimke K, Bilkenroth U, Meye A, Fuessel S,
Lautenschlieger C, Goebel S, et al. Detection of
circulating tumor cells in peripheral blood of patients
with renal carcinoma correlates with prognosis. Cancer
Epidemial Biomarkers Prev 2009; 18(8); 2190-4.

Hilvo M, Baranauskiene L, Salzano AM, Scaloni A,
Matulis D, Innocenti A, et al. Biochemical
characterization of CA IX, one of the most active
carbonic anhydrase isozymes. J Biol chem 2008;
283(41): 27799-809.

Li G, Cuilleron M, Cottier M, Gentil-Perret A, Lambert
C, Genin C, et al. The Use of MN/CA9 gene
expression in identifying malignant solid renal tumors.
Eur Urol 2006; 49(2): 401-5.

Ivanov S, Liao SY, Ivanova A, Danilkovitch-Miagkova
A, Tarasova N, Weirich G, et al. Expression of
hypoxia-inducible cell-surface transmembrane carbonic
anhydrase in human cancer. Am J Pathol 2001; 158(3):
905-919.

Papworth K, Sandlund J, Grankvist K, Liungberg B,
Rasmuson T. Soluble carbonic anhydrase IX is not an
independent prognostic factor in human renal cell
carcinoma. Anticancer Res 2010; 30(7): 2953-7.
Gilbert SM, Whitson JM, Mansukhani M, Battyan R,
Benson MC, Olsson CA, et al. Detection of carbonic
anhydrase-9 gene expression in peripheral blood cells
predicts risk of disease recurrence in patients with renal
cortical tumors. Urology 2006; 67(5): 942-5.

Bui MH, Seligson D, Han KR, Pantuck AJ, Dorey FJ,
Huang Y, et al. Carbonic anhydrase IX is an
independent predictor of survival in advanced renal
clear cell carcinoma: implications for prognosis and
therapy. Clin Cancer Res 2003; 9(2): 802-11.

Li G, Feng G, Gentil-Perret A, Genin C, Tostain J.
CA9 gene expression in conventional renal cell
carcinoma: a potential marker for prediction of early
metastasis after nephrectomy. Clin Exp Metastasis
2007; 24(3): 149-55.

Hulick P, Zimmer M, Margulis V, Skates S, Hamel M,

Yva

23

24

25

26

27

28

29

30

31

Douglas M, et al. Blood Level of Carbonic Anhydrase
IX Correlate with Clear cell Renal cell carcinoma
activity. Clinical Proteomics 2009; 5(1): 37-45.
Eichelberg C, Junker K, Ljungberg B, Moch H.
Diagnostic and prognostic molecular markers for renal
cell carcinoma: A critical appraisal of the current state
of research and clinical applicability. Eur Urol 2009;
55(4); 851-63.

Bui MH, Visapaa H, Seligson D, Kim H, Han KR,
Huang Y, et al. Prognostic value of carbonic
anhydrase IX and KI167 as predictors of survival for
renal clear cell carcinoma. J Urol 2004; 171(6 Pt 1):
2461-6.

Atkins M, Regan M, McDermott D, Mier J, Stanbrige
E, Youmans A, et al. Carbonic anhydrase IX
expression predicts outcome of interleukin 2 therapy
for renal cancer. Clin Cancer Res 2005; 11(10): 3714-
21.

Genega EM, Ghebremichael M, Najarian R, Fu Y,
Wang Y, Argani P, et al . Carbonic anhydrase IX
expression in renal neoplasms: correlation with tumor
type and grade. Am J Clin Pathol 2010; 134(6): 873-9.
Mulders P, Figlin R, deKernion JB, Wiltrout R,
Linehan M, Parkinson D, et al. Renal cell carcinoma:
recent progress and future directions. Cancer Res 1997;
57(22): 5189-95.

Robertson N, Potter C, Harris AL. Role of carbonic
anhydrase IX in human tumor cell growth, survival,
and invasion. Cancer Res 2004; 64(17): 6160-5.
Zavada J, Zavadovd Z, Zat'ovicova M, Hyrsl L,
Kawaciuk 1. Soluble form of carbonic anhydrase IX
(CA IX) in the serum and urine of renal carcinoma
patients. Br J Cancer 2003; 89(6); 1067-71.

Higgins JP, Shinghal R, Gill H, Reese JH, Teris M,
Cohen R, et al. Gene expression patterns in renal cell
carcinoma assessed by complementary DNA
microarray. Am J Pathol 2003; 162(3): 925-32.
Brannon AR, Reddy A, Seiler M, Arreola A, Moore
DT, Pruthi RS, et al. Molecular stratification of clear
cell renal cell carcinoma by consensus clustering
reveals distinct subtypes and survival patterns. Gene
Cancer 2010; 1(2): 152-63.


http://www.ncbi.nlm.nih.gov/pubmed?term=Hilvo%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18703501
http://www.ncbi.nlm.nih.gov/pubmed?term=Baranauskiene%20L%5BAuthor%5D&cauthor=true&cauthor_uid=18703501
http://www.ncbi.nlm.nih.gov/pubmed?term=Salzano%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=18703501
http://www.ncbi.nlm.nih.gov/pubmed?term=Scaloni%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18703501
http://www.ncbi.nlm.nih.gov/pubmed?term=Matulis%20D%5BAuthor%5D&cauthor=true&cauthor_uid=18703501
http://www.ncbi.nlm.nih.gov/pubmed?term=Innocenti%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18703501
http://www.ncbi.nlm.nih.gov/pubmed?term=Li%20G%5BAuthor%5D&cauthor=true&cauthor_uid=17390110
http://www.ncbi.nlm.nih.gov/pubmed?term=Feng%20G%5BAuthor%5D&cauthor=true&cauthor_uid=17390110
http://www.ncbi.nlm.nih.gov/pubmed?term=Gentil-Perret%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17390110
http://www.ncbi.nlm.nih.gov/pubmed?term=Genin%20C%5BAuthor%5D&cauthor=true&cauthor_uid=17390110
http://www.ncbi.nlm.nih.gov/pubmed?term=Tostain%20J%5BAuthor%5D&cauthor=true&cauthor_uid=17390110
http://www.ncbi.nlm.nih.gov/pubmed?term=Z%C3%A1vada%20J%5BAuthor%5D&cauthor=true&cauthor_uid=12966427
http://www.ncbi.nlm.nih.gov/pubmed?term=Z%C3%A1vadov%C3%A1%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=12966427
http://www.ncbi.nlm.nih.gov/pubmed?term=Zat'ovicov%C3%A1%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12966427
http://www.ncbi.nlm.nih.gov/pubmed?term=Hyrsl%20L%5BAuthor%5D&cauthor=true&cauthor_uid=12966427
http://www.ncbi.nlm.nih.gov/pubmed?term=Kawaciuk%20I%5BAuthor%5D&cauthor=true&cauthor_uid=12966427
https://bloodjournal.ir/article-1-687-en.html

Sci J Iran Blood Transfus Organ 2012; 9(3): 323-330

[ Downloaded from bloodjournal.ir on 2025-08-23 ]

Original Article

Detection of micro-metastasis of renal cell
carcinoma by CA9 marker using Real-time PCR
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Abstract

Background and Obijectives

The global prognosis of renal cell carcinoma (RCC) remains poor; about 40% of patients will
develop metastasis after nephrectomy. There is a strong need to identify the early metastasis.
The present study aimed to test if analysis of the CA9 gene in peripheral blood can provide
useful information to predict micro metastasis.

Materials and Methods

In this experimental study, patients (n=30) with RCC were evaluated for peripheral blood CA9
expression non-randomly. Data of tumor grade were received from the pathologist. Total RNA
extraction and cDNA synthesis were performed. CA9 expression levels of patients were
compared with the normal group (n=16) by real-time PCR. The Mann-Whitney U test and

Kruskal-wallis test were used to compare CA9 expression levels with tumor grades. SPSS13
was used for data analysis.

Results

Six of patients show high CA9 expression (3 in grade |, 2 in grade I, and 1 in grade I1) but no
significant difference was found between CA9 expression level and tumor grade. After one
year follow up, 4 patients were found to have a metastasis but no significant difference was
found between CA9 expression level and metastatic patients.

Conclusions

On the basis of the results of this study, CA9 is a tumor-specific marker for RCC with a high
degree of expression in the conventional RCC. At the same time, the detection of CA9 gene
expression in the peripheral blood of patients with RCC may predict increasing risk of micro
metastasis.
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