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Abstract:

Background: Breast cancer is the most common cancer in woman. The frequency of
amplification of some proto-oncogenes like c-Myc gene may be various in different
populations. In this study, amplification of c-Myc oncogene was determined in breast cancer
patients and its correlation with prognostic factors such as age, tumor size, tumor stage,
grade of the disease, lymph node involvement, HER/2 protein expression, estrogen and
progesterone receptors and recurrence was also investigated.

Materials and Methods: In this study, to determine the amplification of c-Myc oncogenes
in breast cancer patients, the multiplex PCR technique was used. After extracting DNA from
100 tumor tissue and 8 normal breast tissue samples, amplification of c-Myc gene was
determined by coamplification of a single-copy reference gene, y-IFN, and the target gene c-
myc in PCR reaction and using the Gel analyzer software. In the next step, the correlation of
the amplification of this gene with other prognostic factors was investigated.

Results: In this study, amplification of the c-Myc gene was observed in 27% of the tumor
samples. The statistic analysis showed that amplification of the c-Myc oncogene was
significantly associated with the recurrence of breast cancer. There was no significant
correlation between amplification of the c-Myc oncogene and other prognostic factors
including age, estrogen and progesterone receptors, lymph node involvement, HER/2
expression, tumor size, stage and grade of the disease.

Conclusion: Amplification of the c-Myc gene can be used as an independent prognostic
factor in predicting the recurrence in breast cancer patients.

Keywords: Breast cancer, Gene amplification, c-Myc oncogene, Prognostic factors

* Corresponding Author.
Email: zahraei@kashanu.ac.ir
Tel: 0098 912 125 2612

Fax: 0098 31 559 12397 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences, February, 2018; Vol. 21, No 6, Pages 584-590

Please cite this article as: Zahraei Z, Sarlak A, Akbari ME. Investigation of c-Myc gene amplification in breast cancer patients and its
correlation with other prognostic factors. Feyz 2018; 21(6): 584-90.

OAY



http://feyz.kaums.ac.ir/article-1-3267-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-10-27 ]

STty sl 5islS

¥ Y *)

oM

23 C-Myc A5 Lol Fp blF Comar p G el 05 G 52 Ol e o S ld Oy O w10 g Al
L OT bLi,l 5 Sl O & Nais Blylewy 53 C-MYC 05 34330 s 4 axdlae cpl 53 Al S glite Gl Koo Ol (slay 5055
s_;y‘,i nj'-\i‘ 348 sHER/Z "J.:.S},_t: QL_e 5‘5‘,&9 PR 6,_:): s&},’v‘j}ﬁ"bj"ﬁd‘ 6\.“.\5}; g;raé.\.o.’.-}‘ d@fiﬁ 6\.&)_,:5\5
";""‘|°"\‘:'4:‘$‘5ﬁ,@j\'34’.J336JL“11’4'\>J“

3 om ot ealiiul 653l PCR i, 51 Ol OWb jur a5 Sie OFjlamy 53 C-MYC 05551 25 i 5 sliiony (595 9 S0
034 0T Blojer 25 b e-MyC 53 sba3l cpllu Dl 3l G305 A 5 G g0 8 S3b Ggei V0r slans 51 DNA 21 sl
STt Jolse o b 03 enl 31530 DLl o ok s 5 YGT 5 Nle s 3t eslimal b s PCR (281 s oIFN asi S5
A3 e

3979 Golem 358 L O3 ;,.1| abajl Q’I‘f‘.;Jbg;.'M BLi,l 5 A edalin Ol )l 31 o ya YV s C—Myc 05 2Ll asdlae ol s :@_l:s
3 Biarl ek S o ST LB L c-Mye 03 sbsil om Jlsime Bl sz pde 3 S laadl ol
2 Bl s 5 Golew o e g0 8 0310 HER/2 0ly (glad 548 (58 55 <85 s

by Dy Dby S Ol 3 358 255 ey 3 Jiin ST 0 5556 S Doy e C-MYC 05 3331 16 40w

sl b T Dol ) g (liey Gl pos d M (o plass ja C-MyC (05 53585 () s (oo 3

AJ)J\S

STt s, g6 c-MYe 055551 (35 3L 31 (Bl 3l 1S OB 319

OAF-08+ Slomis AYAF ksl 5 cyas oF 0 bk (S 3 o 0393 b Eh 95 — sod aolisls 5o

Sl Candy ele K0 5 ol Oloys gt LI
- gasls C‘\? 3 33 ey p Mails &S Cnl (glodoms Sl
Sl ol B sloarls Fr ol 1o sl
Slod cadsl g0 o3Il Jas p3 golad 2 Candy )l A5 Ls
Slaedki ;S o ol gl e Dby Ol e
e Olmi G (SES Ok 5 SaAeien 9 S
Ol miS ey [F] B 2Lai 5 85 SOl (K33
OBl 5 03 S SaS Hm5 KI5 v @ Loges 3 (S5
A s e Sy Sl e olew Sl o 5590 53 Sk
sl 5 10355555 0ok JUb (slalSn 31 (S0 (55 415 5
5 s aml Ky oS sl LRI Gl &S Sl L ges
4> O 53 3 g0 W05 5 (oS 53 51 i bl 5 paiges S
5 e Ol 5 30330 Dbty Ol s 4 Sis O ks )3 [0] 33 8 o
sdalin c-Myc g int-2 HER/2 daz 31 05550 5 & 5 do=
sb,sSt 51 s MYC g3 el <o c-Myc [V#] sl sl
okl gl 80.24.1 _055505,5 4l 59, &5 Sl sy,
I IS 5 Sk 55 (godaie slaii 0350 ol o
Wded oyt 28 5omn g 5 ghon e e 553 321 (b
g 055590 ol sbajl [AA] &S e Uyl badal KA S

dodo

o 4 g Pl o e S SR Ol O
A0y 51 i ¥l ol Ol e 31 Wis s 06
s 51y 395 Ol Ol w cpl a4 Ml s fdsay OG5 5
O 15 065 O 51 Ao s YE/2 Ol 50 55 [V] A o0
5 Olnl 52 Dby Ol 55 ax 1 Y] ssdpe Jold Ol
SRk E5 5 osiS Ks 4 ol bl sla)siS sl
53 5b gagy e Ve Olal 53 golew cpl bl Llay 95 5
[F] &S 0 500 Logis

IS« soud 5351 (IS0 5 ok owlids oy 29,5 )bkl '
olls

225835 «(J9SUs0 9 ok pwlids ) 29,5 (sondiom 1)l ol )ls
OLSLS ol&ils ¢ sonid

Supd (S iy pale dl8als ( Sy 23S (gogee >z 09,5 ooliwl

Ol osidign

sJoluns bxiINI05 ¢S *

895 (o 23Sl QLIS oGS (39l b Llgh £ seghS (OLELS
950 9 ok (bt Camnj

<) 0041 FFAY 1gn03)0s < PIFAFSI Y 10hls
zahraei@Kkashanu.ac.ir :S53g)isl cuny

1FA/A/PY saled Uiysds 326 1#90/11/r4 scsblyys AyG

OAD


http://feyz.kaums.ac.ir/article-1-3267-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-10-27 ]

ST AN
sladl 5l ey K Vv calhe 4 pb B
s A i gl e VO sladly 4 s af SSLY
Sdasy g ok Bl Gl A eV by p a ol S
(Bl 0315 gy gy A g GUI ey L3 4ids ¥
Sl gbs 43 V\Yrer RPM o5 U aads f Sdeay baad gl
O JHlp g A )y L9 ag) Jke LA ek Sl
(B Dy Gl S Bl gl s S 1SS T

S aé|awd‘ﬁb|j@3}§:ﬁ0" LgA.;S,a"é L&‘J‘,Q:\

DNA ¢l sl
Voo DNA sl lp Jpbl JalS s 51
Tris 50mM, EDTA 1) pH=8.5 & pas jL s S
Ake 2 eSS Yoo Lol e (MM, Tween20 0.5%
00 slos ;5 Colu ¥ ey 5 A 039580 badi g 4 K 5liiy
NP psY Oly Sud (g 5 oy 23 5 15 SIS Bl w s
55 0 Wb b 5T ol 8 Sl 4z 55 40 (slos s e gad D3
Wb ¥ Saea Y0 RPM 55 b Ldses &1 >
@bl 2 DNA (g5l 45 05, Jaloms 5 Lk 55 il
iy Sl ooy 5l DNA (4S5 oS oLl gl p
5 Y7 sz dsb 5 DNA sbdse Sl ad el
s Sl e ) bl Sl eslimed b g edd 13 e sl YA
ODygo alaf, sl ,3 DNA (ug/ml)=0D,s0xDFx50
-ulz DF (Dilution factor) s zest Y8+ s oo ldis
aolsl o) s DNA (5lak gos .ol DNA (g3luGady Ol pe oias

L o3 o B Sl am e =Y s ey

:spki PCR

C- 05 Olojpa 125 aki goi 51 DNA &l sl 51 g
2 (I8 03y —IFN 055 5l LE 03 5 (Gus 03) Myc
25 A5 b ST e s el 532l PCR iy, & 45e
D] 42 eslizal ki Ll b cow PCR 21y plovil o 5
C-Myc 85 9,m 5 95 5

5 CCTCAACGTTAGCTTCACCAACT’
5 CTGCTGGTAGAAGTTCTCCTC3

VAN 83 5 5 5 s 5
5 GCAGAGCCAAATTGTCTCCT?3’
5" GGTCTCCACACTCTTTTGGAZ

o 5 5l e AF Job 4 Jsame -MyC 05 gl e

OAF

:)b&«h E) J‘f)

S 56 4 Gy 56 5l bdghw s g I3 5 Jsbe Slonds 153
spds glwdilen Johu 5l (6t ekt womdys 1355 00
il bCarer (55, edd plnil suxis Slids s [V¢]
il slcaras 55 05 ol sbsjl Olsm 45 Cul asls OLE
28l S pomen ol ke Ol O 4 Mt Oljley
e ST b s, sSB L 05 cnl bl bl o s s
dlo 5o W] el odd 215 558 5 colon Al o Sl
25 CMyc 85 2S5 pb Conl s p slp e Yoot
o 2050 1y o plomil G YA Ol Oy 4 Moo O jlecy
K390 B8 A3 OV 1) 05l w5 opSSle 5 Lisls 3
T b 05 cal kol Bl 51 (Sl 55 Kus Sl VY]
Sl OI)Ken 5 Schlotter [V¥-1#] cul Ol jlay 45 hrwd
Ohles 53 3333 398 ST g 5556 Dlge 415 05 nl 25
Y] R3ls 0L 5l 3ab 5,555 pke b iy Ol 4 i
o s By gy pde 51 5 @IS K s )
ol s > ST Sy gSU e b eMye by 2SS
sy NS n) cpl 53 00 S Dlidon o2 e [VANY]
“ Bl oASLE Candy 53 e Jelge ST 35 v
FAE s e Olss s 1) iy Gy Caeal ST
055530 3b33l Olje (gmyp Sida b addllas ol 35k o DL bl
S, sS6 L OT byl 5 Ol Olb 4 s Olsla 3 c-MyC
Lok Conds Gges Rl i Wl o sies 5> ST
(FL Az s sl (Pefedan 9 Soe

A w55l 358 5 (sl 20 (5 45 )0

by 595 9 g0
18 7S 4 ged

6 by b Soh age Voo adlae ol s
g oSl b Ok O 4 e Eije Ol
S 4 WAMAYY Gldle oo o Jl YOATE)/55F
AT SIS b i gl (K p ke oKl Ol Dl
Soslpam Loy S5 I3 mlr Jos Lo 5wl p 018
28 (58 50 Camdg y0 g oIl Jald 50 5500 leMbI LS
HER/2 05,8 comdy cpadeis 0lo) 53 Slew m cgsldd
Coady 9 LpF ISl arps (ol il g e
5 gl Al Solem ki 5 Osfmdsn 5 O35l baedi S
93 o ,3) rJLe Ol 3L Lgad A addlas cpl H5 Ad o

LSS IP g 20sm 3 IS Dlgea ol

7 ’)L“*t’l"\ a)‘,;|\\‘“\?|.u&..~|‘, J"‘elu"&'ﬁ’ M\Je\»}b


http://feyz.kaums.ac.ir/article-1-3267-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-10-27 ]

. €-MyC o3 L5

W
s 45 sdj 5 spls PCR plnil 5l Jool gl
Y ooled JSE 53 el ekl Y ojled UK 53 PCR J geas 5
4 by sl 5 Y5 Il b J5 s p b
Sl slun 4z 2t odd amlis jley 5 (dle glacdl
Jgazme A3l (-LFN) d 7S 03 51 ey (c-Myc) San 03
35 L amlie p3 (JES 05 4 ol Da 05 4 b e PCR
Voooled JK3 50 a5 aboles S el s mte Wl

b oo sdalin (F 5 ¥ bacnY)

1500
1200

£-Myc 96 bp

TN &2 by

c-Myc 503 PCR U yams (53,585 o) bl IS

Y glae,les DNA s,L M oo s Y 55,815 ¢, p-IFN

053351 L ol Lok pa 6F 5T (slaeslat (ol (sla g oY

c-Myc &35 53 5Ll BB gladi 505 & 50 glaeleis 5 c-Myc
e e J SV 6 e s

ANTP ) esi g 25,50 YO N PCR _usly b gl
w1 YU Galp o 5008 UM /0 MM MQCI2 /¥ mM
PCR ol&us 3 aslizsl U DNA LG 5 G edy Tag DNA
-4 PCR olfxus 4ls dal 4 a3 ol (BIO-RAD, USA)
;3 AF (slos 5o Ayl ki puly Al o 13 8wy ) Sose
Ao old 4 p a5 4 T wdds 0 Sdesy o 5 Sl
Ao aids Ve ol S Sl as AF les s il
Al o adds V ey of F Sle a3 0F gles o el Jlasl
Ao 53 5 39 ads | ey o S Ele w3 VY 3 i pS
s ¥ e 4 ol S Bl s VY Gl g olg 2S5 A
doys ¥ 59,81 5 55 s2les PCR ¥ pass 23 8 plsil
b d5 ey Ll Sad amlie 5 (g gmils 5 Ad (51050
O e AT = R
Lol Cdd cod Kb 2w b s mhe
25 Jdae 5 eslizwl b 53 s (BIR=Band Intensity Ratio)
el sty

BIR=c-Myc &\ i &ad /p-IFN &b d Sd

4 b Ol 53 C-Myc 83 2L Geesd (15 Slre 248 s
See Sll 95+ Wl sl s BIR 8L 33,40 Cows
2l be-Myc 05 sbsjl Byl ) p ssedy oAb e
SPSS ,i5le 5 31 Wesls Jooni 5 42525 5 BT sl 5S6
gl 50 5 A3 S eslisul (518 5 pdoms ad plowil 5 VY ats

A 4 Sl s P/ g4kl

12
s I ? » 1
182 1
215 2
[RE £ tar il
8104 £
En £y
5t [}
yii ya \ ki
UEI B8 75 100 125 150 176 20 2% 1) 179 300 3% f B LT 1 O L 1 O T S ]
Pitel Pirel
() (dlh
5
i 2 0 1
il Il A3
2 10 v Zn
gwan 8 145
£ 8116
S BN
0 8
30 / N i} / AN
R B ¥ = : " - +
N I L L
Pixel Pixel
€]
© .
¥ 7 T
2 I f
5 il |
E o | |
£ { (|
n 4 " |\
I | |
0 R 0 m L 5 EEETEEEEEREE]
Piel Pixel

s

L

&__ﬂjC'MyCQJM.]afJA\ A)u&“ﬂ6))&)3}Hbéhbw}})ﬂybidjﬂjﬁ%ﬁbA.L.Z v...a) L;LAJMHLTMLM—Y G)Lani‘)g.il

JJ\}A}C-M_)/C Qjblﬂb)"g;)j.)u_)u.ﬁLgl.a«i).ajbjcéjftw\rjb LSL&M}AJML}JJA\JjA_LH J)l}pW‘})-IFNujm.]afJnY D)LA..::J

G| C-Myc Qj bli.))" L )La.:._» LSLQA.»}A.: “ .19)4)» 990

5 oyl ) 6,95 [VYRF|Ldul 5 oy | s asliolegs

OAY


http://feyz.kaums.ac.ir/article-1-3267-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-10-27 ]

. €-MyC o3 L5

St sy sSL Le-Myce 03 sbsil L)l =) ojlad Jsr
andlles 5,50 Olslos o

EW N absyl
P *alas gutn
sbsjl sl
(W) o
vi/8 o i ¥0
V/¥Y0
YY/0 \Y )} >Y0
A.xs,__f Cord g
039 f!
\\id W vy e
V/YEY
oy A A s
a.xs,__f Cardy
0595555
Y5IY W 50 e
ANG]
YO/A A ) e
ol 508 (5,85
Y$/A \0 of ke
AV
W \e *v e
HER/2 o\,
YV $ Yy e
VAV
Wiy A 50 o
Sole 255
/¥ 4 X e
AT
\g i 2] e
€M) 5055 o511
A\ Y AP 0
VYRV
\S ¥ \e >0
o8 A
\A/A v \$ I
) 4 ¥ I
Yias
v8/f \Y v m
\ v
IR S
/o ¥ X% I
/VaY 0 Ve £ "
Yo/A Y 4 m

oasials Olslam 3 (S 1 o a3 ST i L5 56 4 b gy e SleDBI ¥
38 2l (5,ll adllas 51 a8 sy

L3 YW s c-Myc b5 0Ly als 0L adlas ol ke

Olideg 5 Al e 35l Ol Ol & M Olley
Soli B S pbnil il gcarer 555 & plie
S O, e s ESCOt L g 45 idow 5 .ol ool oty
c-Myc 035450 sbajl (s el Ol O 4 s Hloy VTN

5 oyl ) 6,95 [VYRF|Ldul 5 oy | s asliolegs

& c-Myc B Sas s c-Myc 05 3bsil b jlew 55 s
ol B 35 3k Hlms ol fly g e P-IFN LG ous
P- Kb Sl 4 Cand -Myc KL Sad i b gl YN
b G503 53 S e b deslie 53 (559085 ised 53 [FN
Wk bdised 3 c-Myc 03 L)l omd Sl s
S by o C-MYC Sl o 315 UL S g A2
G V0« sbayl Sl o sys05 sWkises 4o P-IFN 0
Al 5 i adlas 3 el ke ¥ 4Bl sbsjl -
EV/PPF 0T e ks 5 Sl VO 5 VY 5 5 Ol jlew oy
ol 03l OLES Y oyleds Jgdo 5 45 sbolen 3 Jlu FO/AY
I ey 5 I ¥O b (gl b 2 oo b0y S 50 4 131 el
YO b ssles b S 45 (olom ¥4 51 5 Lkd s Jlu YO
L 1y e-Myc 85 sbajl (deo s ¥4 /P) @810 (dzdls o Il
AN zils e Jle O 31 ie 45 g lew OV g Lsls
Gy 3 e 3ls LI 15 03 ol sbal (Ao ys YY)
Oiley g 5 C-MyC 03 333l om olsime bl b
3 deys YY/E s c-Myc 05 sbsjl (P=+/Y0) A& sdaliv
S deosn YPIY 55 5 Sate Og il oS amdy b Olole
o 3 S edalie e O35 fmdspn 0k ,S Candy b Ol
5 e-Myc 05 sbsil o sslsime bl Bl ) p
2 05 ol AR sdalie byiedsn 5 S5l gleedi S
SUYVY 55 5 el sud 6,555 b Olew I Aesys YE/A
Sols e bLiyl g 4l sbajl cute HER/2 0l b O by
sdalin HER/2 0Ly 5 slad 50 6,855 b 05 ol bl o
b ool yen Olbew 51 deo)s FV/F 5o 05 opl abajl (opmomen i
ol 03 Ad edalia sge O Olhlew 5 Ao, Y0/P 55 5 3 4e
4 Golem 358 b C-Myc 85 5b53) m g)lsgme B g 5
b oS atws g3 4 o3l a3 51 la,yge s (P<4/40) dol Cows
Sbsjl s aes o Sl 0 5 e 5 e Bl O L (ol
b &S e 3l b glasge g 51 Ao s YWY s c-Myc 0
A o3G5 dee s B s e Sl O L ol
G Sl Bl ey cpl 53 A8 sdalis e Sl O )
Jap Sl A salie Haeg o3Il 5 c-Myc 05 sbs)l
ca IV G HEAD D de o Sly sy 055 50 c-Myc 05 54a )
3ba3l 5ap Slalp g s deeys v 5 FEIE X0 WNA O 5
o 1 1 (2L slasr s b Dby slaj s 53 05
g8 By p ol 53 el Cewsdy Ao 3 FHA 5 YO TVIO i
cilises Jolpo g C-Myc 03 sbsjl Ol oo sl sne B3

S sdalin @'5[.3 A.‘?)J}‘sjl.e.g

OAA


http://feyz.kaums.ac.ir/article-1-3267-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-10-27 ]

. €-MyC o3 L5

3V el 5l mie olen ¥ Y e s 05l sbal s S
b3l om Jlsime BLi,l sy s dmsOli & das e 5 ¥
P2 adlae axS by cml golen W 5 My 05
Shaise Sl b Oy sty e [YF] o ol
S 5 el i ol il ol B 1A (g5ley
2 sl Cawsy GgS wmd 5l Gl w3l wdls
Lol VY sy, OLKer 5 GUIMAN Law s 45 (5,55 Gubow
e Bl S el DS 5 cedan Dby e glas 0
di edalin olem guual o 5 C-Myc 05 L)l e sl
3 gs ol ol ardllae 5 ool Cawsty 4o b 1 ge 45 [YV]
Uen 5 SCOMlas Lws slaadlas ol Gios b b
3 s YA B YV 55 sls OLE 45 S plawl Jlew VOY (s,
ssmy C-Myc 03 sbs)l i Jow 248 glhls S Gl lew
03 3Ll Jowe 358 b Ollew 51 Ao A BV s Lgm 5 il
C-MyC 35 33l ot 5 s e B 135 3,0 5 €-Myc
s Berns wdlas o [Y] el sdd 5,058 Jows s
<55 plonil Ol Ol s 3 Nas Hlay VOY (g5, 45 55 O \Se
sdaliv 398 9 C-Myc 05 05551 abajl om gils gae bLS

[YA] a2

S ™ domaid
Aay ol adlae ekl Cawsy amd 4 el
ST S 56 S Ol g Kl g s C-MYC 35 5bsHl Ay g0
4 Dby Ol 4 St Oljley 3 390 (25 K0y 5> Jies

B9

S8 9 KU
o g by Ayl b S 05 s wlel Jlae o
O g 3 e g s sl 0 9l g A OLLS SK s
3 e s (S ek R Ol Sl S 0 p s
ok eSan opl plsl 53 1 b &S Glnse WS B SKds

b Sl g ST (s ged

References:

[1] Mousavi SM, Gouya MM, Ramazani R,
Davanlou M, Hajsadeghi N, Seddighi Z. Cancer
incidence and mortality in Iran. Ann Oncol 2009;
20(3): 556-63.

[2] Jazayeri SB, Saadat S, Ramezani R, Kaviani A.
Incidence of primary breast cancer in Iran: Ten-year
national cancer registry data report. Cancer
Epidemiol 2015; 39(4): 519-27.

5 oyl ) 6,95 [VYRF|Ldul 5 oy | s asliolegs

5 andlas s Y] Ad sdalie Olylew 31 deoys ¥Y s
NS Sl Ol 3590 7 2 53 5550 ) D34S0 pl bs3
1 05550 opl abajl Ol 01, Ken s WaALSON VY] ol s
55 YV Whes S 5,158 Aoy Yeo¥r gy Ol O s
Y\ o 3 b pbmil PCR sy (s 205 b 45 6500 (oo 2
c-Myc 05550 2bajl by Ol pu 4 Yo Oylew 51 oo ys
LBl asse 03 &5 plagm,pn 5o [TY] ol odd sdaliv
it bl 5 el 435 el Ole o 5 05 ol 2L35)
s odd plml Sllas 5 S n 53 el sl sy
Yo g 45 glandllan 5 ol ool Cowsts il andllas b Gollae
s Ismail bu g 45 gladlas imen 5 O,Ken 5 Scorilas
e 9 05 ol skl ol BLII A el O, e
bug 45 50 sadllas YY) ol ok sdalin O low
-4 g2l addlls b Al (glazes o pldl O, 4 Escot
Olylaws oy 5 05 cpl 3b33l o 45 ol 0313 OLES 5 03,51 Canws
il 8 el o 55155 [Ye] )l sy s pme b
3K gy g oAl 5 C-Myc 05 sbsl g gl e
2 el s ol 53 sl Cesay o b ollas oS [YYVY]
03 3b33 o 1y olsine Bl ead plosl Sldlas 51 fol>
JYFPYe] ol oals OLES golid slre B (5,855 5 c-Myc
QSO PR SRRPISVCR VI PSR W ST VW et
s bl Oldlas 5 S 5 il Caws Hy aBlae b
ol sdalie (Bl gdnarys 5 c-Myc 05 bl om0l
okd adls 0L s Sldllas s a5 Jjs [YEYHAV] el
S a5 05 ol skl o ol DLl ST
o 5| S ol alllas b 381 [YONO] syls sy
5 C-Myc 05 sbsjl g solsime bLi,l 45 Klesls ol
[YON AVAO] 5,15 5525 (G5 fmdsn 5 G555l sooki ;S
O 4 Y Ollew 55y OLKer 5 TSUDD Guiows ol
4 el 03l 0L olew Vb Jole 5 8l ol s Oy
355 Golem Ao b C-Myc 05 sba5l g gl sme b !

oaia 5 OLKan 5 ISMAl asdllan 55 (zman [Y£] 540

[3] Mousavi SM, Montazeri A, Mohagheghi MA,
Jarrahi AM, Harirchi I, Najafi M, et al. Breast
cancer in lIran: an epidemiological review. Breast J
2007; 13(4): 383-91.

[4] Alizadeh Sh, Moshfeghi K, Kalantari M,
Ebrahimi Kh. Lymph-node involvement and tumor
markers in patients with breast cancer. Arak Med
Univ J 2010; 12(4): 44-50. [in Persian]

OAl


http://feyz.kaums.ac.ir/article-1-3267-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-10-27 ]

[5] Albertson DG, Gene amplification in cancer,
Trends Genetics 2006; 22(8): 447-55.

[6] Pauley RJ, Gimotty PA, Pains TJ, Dawson PJ,
Wolman SR. INT2 and ERBB2 amplification and
ERBB2 expression in breast tumors from patients
with different outcomes. Breast Cancer Res Treat
1996; 37(1): 65-76.

[7] Berns EM, Klijn JG, Staveren IL, Portengen H,
Noordegraaf E, Foekens JA. Prevalence of
amplification of the oncogenes c-myc, HER2/neu,
and int-2 in one thousand human breast tumours:
correlation with steroid receptors. Eur J Cancer
1992; 28(2-3): 697-700.

[8] Dang CV. MYC, metabolism, cell growth, and
tumorigenesis. Cold Spring Harb Perspect Med
2013; 3(8): a014217.

[9] Nesbit CE, Tersak JM, Prochownik EV. MYC
oncogenes and human neoplastic disease.
Oncogene 1999; 18(19): 3004-16

[10] Tansey WP. Mammalian MYC proteins and
cancer. New J Sci 2014; 2014: 1-27.

[11] Xu J, Chen Y, Olopade Ol. MYC and breast
cancer. Genes Cancer 2010; 1(6): 629-40.

[12] Deming SL, Nass SJ, Dickson RB, Trock BJ.
C-myc amplification in breast cancer: a meta-
analysis of its occurrence and prognostic relevance.
Br J Cancer 2000; 83(12): 1688-95.

[13] Schlotter CM, Vogt U, Boss U, Mersch B,
Wassmann K. C-myc, not HER-2/neu, can predict
recurrence and mortality of patients with node-
negative breast cancer. Breast Cancer Res 2003;
5(2): R30-6.

[14] Robanus-Maandag EC, Bosch CA, Kristel PM,
Hart AA, Fanyete IF, Nedelof PM, et al.
Association of C-MYC amplification with
progression from the in situ to the invasive stage in
C-MYC-amplified breast carcinomas. J Pathol
2003; 201(1): 75-82.

[15] Al-Kuraya k, Schraml P, Torhorst J, Tapia C,
Zaharieva B, Novotny H, et al. Prognostic relevance
of gene amplification and coamplification in breast
cancer. Cancer Res 2004; 64 (23): 8534-40.

[16] Aulmann S, Adler N, Rom J, Helmchen B,
Schirmacher P, Sinn HP. C-myc amplification in
primary breast carcinomas and their local
recurrences. J Clin Pathol 2006; 59(4): 424-8.

[17] Rodriguez-pinilla SM, Jones RL, Lambros
MB, Arriola E, Savage K, James M, et al. Myc
amplification in breast cancer: a chromogenic in
situ hybridization study. J Clin Path 2007; 60(9):
1017-23.

[18] Chrzan P, Skokowski J, Karmolinski A,
Pawelczyk T. Amplification of c-myc gene and
overexpression of c-Myc protein in breast cancer

04

:)b&«h E) J‘f)

and adjacent non-neoplastic tissue. Clin Biochem
2001; 34(7): 557-62.

[19] Sarbia M, Loberg Ch, Wolter M, Arjumand J,
Heep H, Reifenberger G, et al. Expression of Bcl-2
and amplification of c-myc are frequent in basaloid
squamous cell carcinomas of the esophaqus. Am J
Pathol 1999; 155(4): 1027-32.

[20] Escot C, Theillet C, Lidereau R, Spyratos F,
Champeme MH, Gest J, et al. Genetic alteration of
the c-myc protooncogene (MYC) in human primary
breast carcinomas. Proc Natl Acad Sci U S A 1986;
83(13): 4834-8.

[21] Watson PH, Safneck JR, Le K, Dubik D, Shiu
RP, Relationship of c-myc Amplification to
Progression of Breast Cancer From In Situ to
Invasive Tumor and Lymph Node Metastasis. J
Natl Cancer Inst 1993; 85(11): 902-7.

[22] Chrzan P, Skokowski J, Karmolinski A,
Pawelczyk T. Amplification of c-myc gene and
overexpression of c-Myc protein in breast cancer
and adjacent non-neoplastic tissue. Clin Biochem
2001; 34(7): 557-62.

[23] Scorilas A, Trangas T, Yotis J, Pateras C,
Talieri M. Determination of c-myc amplification
and overexpression in breast cancer patients:
evaluation of its prognostic value against c-erbB-2,
cathepsin-D and clinicopathological characteristics
using univariate and multivariate analysis. Br J
Cancer 1999; 81(8): 1385-91.

[24] Ismail MF, Aly MS, Khaled HM, Mohamed
HM. Detection of HER-2/neu, c-myc amplification
and p53 inactivation by FISH in Egyptian patients
with breast cancer. Ger Med Sci 2009; 6: 7.

[25] Rummukainen JK, Salminen T, Lundin J,
Joensuu H, Isola JJ, Amplification of c-myc
Oncogene by Chromogenic and Fluorescence In
Situ Hybridization in Archival Breast Cancer Tissue
Array Samples. Lab Invest 2001; 81(11): 1545-51.

[26] Tsuda H, Hirohashi S, Hirota T, Shimosato Y.
Alterations in Copy Number of c-erbB-2 and c-myc
Proto-oncogenes in Advanced Stage of Human
Breast Cancer. Acta Pathol Jpn 1991; 41(1): 19-23.
[27] Gutman M, Ravia Y, Assaf D, Yamamoto T,
Rozin R, Shiloh Y. Amplification of c-myc and
c-erbB-2 proto-oncogenes in human solid tumors:
Frequency and clinical significance. Int J Cancer
1989; 44(5): 802-5.

[28] Berns EM, Klijn JG, van Staveren IL,
Portengen H, Noordegraaf E, Foekens JA.
Prevalence of amplification of the oncogenes c-
myc, HER2/neu, and int-2 in one thousand human
breast tumours: correlation with steroid receptors.
Eur J Cancer 1992; 28(2-3): 697-700.

7 ’)L“*t’l"\ a)‘,;|\\‘“\?|.u&..~|‘, J"‘elu"&'ﬁ’ M\Je\»}b


http://feyz.kaums.ac.ir/article-1-3267-fa.html
http://www.tcpdf.org

