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Abstract:

Background: Echinococcus granulosus is a cestode parasite that causes cystic hydatid
disease in humans worldwide. The gene encoding EG95 protein may be a good candidate to
design a DNA vaccine to prevent the disease. Considering the importance of EG95 gene and
the scarceness of research on it in Iran, this study was carried out to determine and clone the
gene encoding EG95 from Iranian isolate of E. granulosus.

Materials and Methods: At the first stage, protoscoleces was isolated from hydatid cyst
fluid and then RNA was extracted from protoscoleces and after performing RT-PCR, the
amplified cDNA samples were detected by gel electrophoresis. In next stage, the obtained
gene was cloned in pTZ57R/T vector. Two methods were used for conformation of cloning:
colony PCR amplification and digestion with the EcoRI and Xhol restriction enzymes.
Finally, the cloned EG95 genein pTZ57R/T vector was sequenced.

Results: Homological comparison of sequences showed that cDNA of EG95 in Iranian
isolate of E. granulosus had 492 bp and was different from the standard strain of EG95
reported from New Zealand and Australia (X90928.1). Moreover, cloning of EG95 gene in
pTZ57R/T plasmid was confirmed by digestion of this plasmid with the restriction enzymes.

Conclusion: The EG95 gene was cloned in pTZ57R/T plasmid successfully and this plasmid
can be used to design a DNA vaccine in further studies.

Keywords: Echinococcus granulosus, EG95 gene, Protoscoleces, pTZ57R/T plasmid

* Corresponding Author.
Email: dalimi_a@modares.ac.ir
Tel: 0098 912 304 7931

Fax: 0098 21 828 84555 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences, Autumn, 2011; Vol. 15, No 3, Pages 194-199

Please cite this article as: Sarvi Sh, Dalimi-Ad A, Ghafarifar F, Sharifi Z. Determination and cloning of the gene encoding EG95 protein
in Iranian isolate of Echinococcus granulosus. Feyz 2011; 15(3): 194-99.

V4¢



http://feyz.kaums.ac.ir/article-1-1238-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-08-03 |

495 95 gsS) (il ad g 53 EGOS (i g 1 00338 05 (5 (98 (888 9 (leslied

G493 93055

*
Lu’i‘.r&' A5 f;’* Sl abl VJ»»‘ o3 pdlde "d}r‘ o ol

o>

S ()l 3lou| Esly 45 0399 JKI 5 gimms (EChINOCOCCUS Granulosus) ;85,5 w S oS suS| 1B § dislus

1= DNA STy el cgr cmwlio Bun S Ol gets Ll 5 s BG5S 05 0diS uS 05 .3 3 00 Ol 5 Alien

ol 31 Ban Ol 53 05 opl s g allas s (518 2 gms e 5 05 cpl el 4 4z 5 b Bl (olem 0l 31 (5 Ky

s s NS S S 5SS p) sl EGOS iy 0iS 45 05 05 5 045 5 plulid asllas

3 05,5 gl il S Sl g 5 RNA (slas oS’ e 51 oS0 58l 55 5 (g5lulitr b Jsl alo o )2 1559 9 Slg0

25555 53 Jmol 05 dmy ad po 53 Ad e 2 589 A IS 555 p ek 2S5 CDNA (glak s RT-PCR plosl 51 oy

08 3gdoee slap 5l abesty o5l s 5 Clony-PCR g, 53 51 cdal S 5 ois 8 0518 pTZSTRIT K ks

38 3 I s 2,5 PTZSTRIT ;555 53 0ads 365 EGI5 05 culg 5o s eslizul

o) 48315 QLS BGOS 5 5 oS S 05 Mg omesS prizmed 9 5,589,201 U5 59, » RT-PCR s b o iml

e ol slize (X90928.1) Wl 2l 5 455 51 okd L3058 5 005kl & s BG5S 05 L 5 s g 5L i £8Y g1l 03

w25 513 At 5,50 PTZSTRIT doemss 53 EGI5 05 0 088 ooy 51 a5 eslinal b ol

25 == Slaltas 6‘f. Ja‘jun Joy&nﬂ)‘d’ w'}.&id‘,lspTZ57R/T .L:o—a}’g BL) ,_.a" sL.;U}a‘)}LAA EG95 05 6;4’::3}

..s,:f;l} oslizul 5590 DNA STy ol cg

PTZSTRIT deasdy « oS 55l 355 55 BG5S w55 8 551 B o 55 55 ST 1 S0l™ O 319

V452188 Slowis AYAe 5l OF o5led (o5l 0555 b sk — ole aslibeas

w0 53 WHO ler <ttty 0Ljle (o s b bl ulad
A2 VA Jl Bl 53 45 35S 55 5T 500 5 gaed Ol
G 3590 O gabes V=¥ 550 45 sl 0l 03 el (i3 S
Soler 7 01l 53 [F] das e £ Oler 5o Jlu (b ) Aslaa
S 58 el sdaze Oladllas g axdls 5 gy Ko kil O s
LY o oliie slado s codd ol 528 e Gblis )
S s oo OLE 508 )3 1) Aslaes CoS 6 ged 5l A5 470
Al Lo 08 55 (solem s e 5 aeal SOLy alies oyl
o Sl 51 (5 i slely 51 (S Ol o O pomeliaST5 [¢]
adoz Slcmul 4B 5 )15 ax g a0 3 glaans 53 (gl
ISl oS S8 Sy n S ealitul O gealienSTy sla Sy,
ol e K25 Sl S oS S5 sl 5 S (Y]
IRl S35 e plomil Dlalllas s 2wl EGYS (55
3 YL Sl S5 s s ol 45 ol 0k e
L Sosdl il p 05 Ol cblis 5 (sl s S 0
2 eblis a5 V- 2pa) s P IS e sS oS 5S)
5Chow addlas bl 0] ddb o )ls 1, (S 41 5l
V] crz 5o OKea 5 Zhang cpioeen 1] Ul aul 55 Of)K0n
K1 Fasy cidase ol ;3 EGOS iy oS A4S 03

dockio
Echinococcus granul-) s34 518 s S o5 58|

I IAd S (ko Sl Esly &S 03 g (S 5 g (OSUS
Ol ObLwEw b Ko [V] 55800 syl gL o
Sl g 3503 gl Ll 0355 53 UK 5 059 5 g ) olgS
am Ol g il y Olsee Ol gea ooy Ol lcile 5 Jal
SR s9,Y ad o aS 05 gy K ol LT 0L Ol 50
S S LI 5 03 p s Lol Il & (5 gnnli)

[Y¥] 425 (Unilocular) e 2>~

(S 3, ok IS ¢ gmulis & plir 9 ool JKil 09 55 ¢ rmases (51 5S> (g2uiils’
ORI S 5 o8>

030 a5 DS (S 3y pole 23S o guulidh 0 > 9 ool Sl 09 )5 3binel "
Gy 35 0l oSy pole BISESI gmanlish & pli 9 sunlid S50 09 ) ¢ il ™
grIde
W09 JUisl b gy 3 b geT o e g3 JUi Oligiond S m )y sbinel "
Ol

30Joguss daiamagd ¢3S *
ol 0> 9 wlids JS5l 09 )8 ¢ S 3y pale 0ISEILS (w20 a5 BEEINS Ol g5
V) APAAEDDD 10m303)93 <91F FLEVAY) 30il
dalimi_a@modares.ac.ir 355g)33 Cany

9-/0/4 18 Singdy A0 9 /1715 208l A0


http://feyz.kaums.ac.ir/article-1-1238-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-08-03 |

e VY o akdn Ve IS S Salg 50y K YO bl
5,87 d5 95 2 RT-PCR 3l al> 5o cpl d gramee .23 5 plow
R S BN RS R STRYL
255 EGI5 o5 pTZSTRIT L85 55 EGI5 05 05,8 048
sty 500 035 5,81 d5 555 2 RT-PCR o o )3 0
(AccuPrep Bioneer s & J3 5l DNA g Al oS
o dd | il 5 5l edd 2SS DNA Gel Purification Kit)
InsT/A cloneTM PCR product cloning .S adew s s
Joae pPTZSTRIT K glS , 45 5 « Fermentas <5 2 Kit
(A 4 05 ol Al o)l 5 sl Al e nl 53 A8
i oS S 25, 8 TOPLO 2w ECOlI 5551 5
N e N ST B TR SR R
b 53 a3 TV o cole S Cdeny 1l b S s S
B 53 md S Doty e 5 (S ST 86 L LB
S [p S e ) e ol S ST 51~ LETLB
- e Y X-Gal 5 (i el 5 oo Y ) IPTG (2
S35t e ol (b5l oy [A] A5 esls oS (R elp S
3 (05 sl domy) b sl IS S s mlaw
AU gl A i (05 adl ) o sla S gl
S K& s 145 eslizwl Colony-PCR 3, 51 05 K gls
2 5 Ol gey (oS e dde 5 T S8 SIS 51 S 2 )
dromsDy Gl 0D .23 15 eslisul 5, 40 PCR 281
ACCUPTED tpaudly 1 Al oS ahogty (5 55U 53 350
oS s Plasmid MiniPrep DNA Extraction Kit
0diiS 39z ‘5\_%”-4] Ao st 5 0 gl Sl Bioneer
w235 513 o3l pian 3,50 Xhol 5 EcoRI
G sdd ) Sl ey 51 25 G5 03 g s
e 31 At J )l Ol 05 &S 5 4 g e
2 355388 a5 S 58| (Sl AR EGOS 05 (Mg
chedl oy 3kl s b 05l g eis 5 o 05 L
OO W 300 RPN S PR -S4

LSSl gg, 3 5790 Total RNA fuzl s
oBaws dhmgty e O ColS 5 CoaS 5 odd gl Sl
b ok plomil gy 53 AE (s 38T 5 5 a5 Sl
013 gl el RNA Chle g gy il oo 51 asliul
5 2 5 O kS 5 A3 3,005 Jes 53 p S 5 Sn VEEY
O oled JKB) Ad s 5 55555 20 I

a1

UL 5 (g5

39951 (GHley Sl x5 b AL e JIS 50 CulE 6l
Sy 53 O graliomSls Fon B 55 5 0151 236 2,158 5
DS IS 05 o a3 sladlllas £ S 0 5ST Syl 5 O
O sl l oSl e ddS plnil 528 53 EGOS (555
232550 S gp oS US 05 035 OS5 plulid w5
S5m0 \WAS Jw 3 55 8518 o sS oS 51 Gl !
29 S S K g 53 KlF o w S pl Al LIl

5,8 15 eslial 3558 (5 lew 25l 88 5l wlS Az

by 2993190

03liul 35 90 AAp ConS (5LAdS 9ol 145 03 (5559 e
o, S 55 0l el Olkin S ) 5 S ) Gkl )3
el oBabosl a4 JES 51 g 0dd (551 mer ol Dl 4
Jerl Bl s 53 s S Sl iy 1 ol 45 Al oS
3 03,5 55 Bl Ao gty S Sl g 5 o dd (g)slper
A ool i LY b AWl PBS Ly g5lubir mle
RNA 1 gl e 1 S Sl 55 5 RNA o
DAt a3l ity gl gl 51 ey oSl ba SISl 55
b ) kS 15 Ol SSU s cele Y dea PBS U
man b SISl 5 5 43 555 50 Total RNA 0Ly wds o
ol 53 A g il O3l S RNX Plus ¢S alews
P30 93 edd I Sl RNA iS5 clile 3 d> e
A5 s 2 58T 5 5 e g gh g pSem!
plosl g RNA bk gai 55, » RT-PCR sy plonil
CeS o g4y 0dd | il RNA 1l RT-PCR
oS & RevertAid™ H Minus Reverse Transcriptase
Ols=eas CDNA .l 51 5 oas CDNA & J; 45 Fermentas
RT-PCR plosil gz .4 oslizl RT-PCR 2515 55 K
05 Sl S s a5 Ml o 3 1kl 05 il 4 a5 b
3 s 3l S 818 gLl 0 5 edd cud (X90928) o yled 4
GGAATTCATGGCATTCCAGTTATGTCTC i 5,
EcoR 1 ﬁ;i Sl 0S5 guous Culu K (sl eulp cpl &S
Reverse —aly 51 5 Forward —l , 0l s=eas 43l
So slyls 8 GCCTCGAGTCAAGTAAGGACAAC
b o3l (il o XhO T 0 51 (51 048 5 gums gl
AL planl bl do o 139 Do ge cus ST c\qu" 4l
S Codsds a5 A8 Cudjuly do 0 (Al ¥ Odewy 4 5
o o a3 £ Sodesy a3 OF s sl s Jlasl alo o caiids

u«l:-Jw\"w‘ASméUiO Q.\AQA?J:VY ajgu'j b"‘:g}'.'.}b

¥ oosled 10 0,08 VYA 50l | yas asldead


http://feyz.kaums.ac.ir/article-1-1238-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-08-03 |

‘B.\}.'.SJSC)S QAJS Q}JS}&L..»\;J«

NCATE Arg Ve ‘5LAJ.§$'») L ealaw! Xhol 9 EcoRI

1000bp

S00bp

Ladder
¥ 5\ LColony-PCR I Jol= sladily ,; gz =¥ ojled S
(03 6L LT S45Y 5 (BGIS 0 gs5l) dw S5lS o by e

Ladder
3000bp:

1000bpisss

500bp w—

Loy ¥ 5V PTZSTRIT dacdy s 51 s £ o5l IS5

J>l>)|EG95Mcjfjﬂfipﬁwjmawvw
Al S gy s o el Y el

4 05 o e EGYS5 05 Mg o cgr <olg o
S 3 IS e 5 ool s Jla,l 01,5108 05 oS e
3 s Accession no: JF357600.1 o les a4 03 le
L s crl g odd esls OLES 0 o)led ISE 55 05 cpt M
Sl SSU s &S Uzl g adje8 5l edd o s luslal JI g
awslis 5,40 0l <of Accession n0:X90928 o les b 03
doy3 V0 5 aliS deo s A0 FOLE amslie a3 5 I3

D9 A g Cﬁl\.}ﬁ;}w

¥ oosled [10 0,08 VYA 50l | yas asldead

5l fol- RNA Total |zl ;5 =) ol JS02
52855005 S35 2 33 PAS PSS S S

RT-PCR 815 55 501 Ol gea OF 5 RNA # sl 51
-a}:;.d} ﬂ‘j Jﬂ?u sﬂ‘} ;ﬁ‘ (sl:u| J'| oI ol el
A o 2050 50855 J5 655 2 (RT-PCR) 5l o
A& sdalin )L: ¢4y S9d>- yd bj 6\.&-\3\) dj S 2 aS C.\.%;

(Y oyles JS3)

Ladder

RT- 5l 5l Jols CDNA bkl sy =Y ook IS
Ladder ,is ;5 Y 5 glaks ;s PCR

EG95 &;3'},; s kiS uS o5 RT-PCR Q;b 2305 J.;:SJ j' o
05 6}\? .l:.w)&g‘ Bt [R5 J.AJ.& pTZS7R/T -\?w)\g‘ “

BTN P‘,.LJIJJ TOP10 _ssw E.coli sS4 J1s &
I PTZSTRIT dpos™y 3 05 K glS dul Cgr Ao ol

5l 33 3 esliwl b a1 oaaa 5 Colony-PCR 3, 53

AR\%


http://feyz.kaums.ac.ir/article-1-1238-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-08-03 |

UL 5 (g5

Query 8 TCCAGTTATGTCTCATTTTGTTTGCGACTTCAGTTTTGGCTCAGGAATACAAAGGAAGGG

67
EEELERE TR e e e e e e e e e e 1l
Sbjct 1  TCCAGTTATGTCTCATTTTGTTTGCGACTTCAGTTTTGGCTCAGGAATACAAAGGAATGG

60

Query 68  GCATAGAGACAAAGACAACAGAGAGTCCGCTCCGTAAACACTTCAGTTTGACTCTTGTGG
127

Sbjct 61  GCGTAGAGACAAGGACAACAGAGACTCCGCTCCGTAAACACTTCAATTTGACTCCTGTGG
120

Query 128 GTTCTCAGGGCATTCGCTTAAGTTGGGAAGTCCAACACTTGCCTAGCCTCCAAGGAACAA

187
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 11 L i
Sbhjct 121 GAAGTCCAACACTTGTCTGACCTCAAAGGAACAG

180

Query 188 ATATTTCCCTAAAAGCGGTGAATCCTTCTGACCCCCTAGCCTACAAGAGACAAACTGCAC

247
. IIIIIII IIIIIIIIIIIIIIIIIIIIIIIIII P RRELEE Hennd
Shjct 181 GTGAATCCTTCTGACCCGTTAGTCTACAAAAGACAAACTGCAA

240

Query 248 CATTCCTAGTCGGACAACTCACTCTTGGCGGGCTGAGGCCCTCCACGTTATACGAAATCA

307
. I e e b aeer eer e et it |
Sbjct 241 AATTCTCAGATGGACAACTCACTATCGGCGAACTGAAGCCCTCCACATTATACAAAATGA

300

Query 308 CTGTAGAAGCGATGAGAGCGAAAGCGGCCATTTTGAAATTCACCGAAGACATAAAAACAC

367
IELE et e e rennneer el e 1 iili
Sbjct 301 CTGTGGAAGCAGTGAAAGCGAAAAAGACCATTTTGGGATTCACCGTAGACATTGAGACAC

360

Query 368 TCCGCATTGCTCCACGTCACGTTTACATGGGCGAGAAAGAAAGCACCGTAATGACTAGTG

427
i1l I L TR i
Sbjct 361 CGCGC---GCT----——--————=————— GGCAAGAAGGAAAGCACTGTAATGACTAGTG

399

Query 428 GATCCGCCTTAACATCCGCAATCGCCGGTTTCGTATTCAGCTGCATAGTAGTTGTCCTTA
487

Sbjct 400 GATCCGCCTTAACATCCGCAATCGCTGGTTTTGTATTCAGCTGCATAGTGGTTGTCCTTA
459

Query 488 CTTGA 492

il
Shjct 460 CTTGA 464

g b 0T (L o) alignment 5 o505 S 0SS 5SSl sl ;s EGYS (s s us 05 CDNAL JIs -0 ol |2
(5,llesl 4 g &4 b5 0 Shject 5 1l s & by e Query) 5,1k

slresled an 05 Slgr SSL s Ll JIss s gl Sy
Cmwsdy 4o b oS oas ood AF199347.1 5 AF199350.1 EGO5 oy 0diS U8 05 45 45 5ls 0L Gudod o

oS Sl opl FOLE 5 wdls Coglie YlS Lol andlae s ol Al 5L EAY (hils 5P IS e sS S ST Sl Ayl
2 23 [\] 48 0 BG95-6 L EGI5-5 ¢ 5 51 Yzl e 0 azsls 5 EG95 05 addllas 4 Yo o) Jlo s 0,86 5 Chow

V4A ¥ oosled 10 0,08 VYA 50l | yas asldead


http://feyz.kaums.ac.ir/article-1-1238-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-08-03 |

e oS AS 05 05,5 048 5 plulis

2355 5> BGI5 05 0205 0548 =¥« 5 plonil 5Gds Sl
g 3 Jsl pLS Ol gy ankad oyl w3 sp s pTZSTR/T
A1 o oS g OF Ol (s 5 Sl 0S5 53 05 ol K gls
Wil g Sl LSy 28 I eolil 2550 (gibay Sladllas o
wms 33 2 S b0 S Jeo DNA lagsTs Ol gony
s S il 3 el sl Eol dlysen 5 (b e

AT

&5 dom
0dS AS 05 hagim ol 53 S OIS e g semme 52
AN St 95855 S S 5S) S pl Ay EGIS 5 5
Soameady 53 el S 5 g by 5 0dd plalid DLl s b
Slalas (gl g5 8 ey ol &S 08 PTZSTR/T

5,8 51 osliiul 5,90 DNA STy il Cgor 43 o

S1ey8 9 Kl

e Cobem b o sedils 46l OLL CIB H5 039
g oy s O iy 55 ol 0 plol sk S 5 oK
ST oo 83 (T Sl Sl S5 5 4B Sl
S oS plid Kl 05 5 owa DUSIS izmen 5 S
Al o0 PM Iy oo

References:

[1] Chow C, Gauci CG, Cowman AF, Lightowlers
MW. Echinococcus granulosus: oncosphere-specific
transcription of genes encoding a host-protective
antigen. Exp Parasitol 2004; 106(3-4): 183—6.

[2] Moro P, Schantz PM. Echinococcosis: a review.
Int J Infect Dis 2008; 13(2): 125-33.

[3] Hemphill A, Kern P. Special issue: Experimental
studies in Echinococcosis. Exp Parasitol 2008; 119:
437-8.

[4] Akhlaghi L, Ourmazdi H, Sarvi SH, Razmjoo E,
Shokrabi M, Siavoshi MR et al. Using Dot-ELISA
Method to Study the Prevalence of Human
Hydatidosis in People Referred to Blood Transfusion
Center in Tehran, 2005-2006. Razi J Med Sci 2010;
16 (67): 52-58 [in Persian]

[5] Lightowlers MW, Lawrence SB, Gauci CG,
Young J, Ralston MJ, Maas D, et al. Vaccination
against hydatidosis using a defined recombinant
antigen. Parasite Immunol 1996; 18(9): 457-62.

[6] Chow C, Gauci CG, Cowman AF, Lightowlers
MW. A gene family expressing a host-protective
antigen of Echinococcus granulosus. Mol Biochem
Parasitol 2001; 118(1): 83-8.

¥ oosled [10 0,08 VYA 50l | yas asldead

S S 5S) GIpl A5l s EGOS 05 Mg 55, » 48 5 plon
e JF357600.1 o lamias 03 Liler Sk 53 5 o3l £
(el ol N 5IAR) 05 el 51 ety 10 45 W § yasede
S 4:0] sl line (X90928.1) wd3 a0 3 ok 5,155 05 L
Tl Al g oS S 51 sl o 55 05 e 10T e w2l
ado o 3l adam ga |y il 4B B 15 esliul 5,90 RNA
o o 51 La aS Jls s dd ealitl (35 a4 K1 s oI
S8y 3 S o3l (55 i Ol giey S SISl 5
53 &S Al K ol Sl slaS s dex 51 EGOS
Jtp 52 0105 g 5 0 0Ly SR (S5 oo ol o
3 5o Yzl 5 A3b o odd CBlis Sl K S il

i o ol V] 3005 A Ol 035, sl p JSIs 4 UK
5 =3l o EGOS5 1-7 foli 5oad Ol 35 ool gl S &) 90
EGOS 5-6 5 A sl adn o s 5 BG5S 1-4 03V ol 3
Tl S Bl S 5 pR Sl o s A S R esdle
SRNA #l gl 51 oy ol s b 2l il 5o V0] Hss
S S 5555 53 15 03 ol S ge b €DNA & 0T Jras
il 39 85 03,5 055 Vs Mo 31 .05 0,45 PTZSTR/T
23 A oBs - 5 S 0, LA b3 s 95 4 Ol oDy
03 0 08 Sloay il 53 Oz (M e 043l

J‘jw‘%)b}au aalanal JL"‘JJ:".}?.J‘%‘):’,}‘ .\:.e—alyg‘)é

[7]1 Zhang W, Li J, You H, Zhang Z, Turson G,
Loukas A, et al. Short report: Echinococcus granulo-
sus from Xinjiang, PR China: cDNAS encoding the
EG95 vaccine antigen are expressed in different
lifecycle stages and are conserved in the oncosphere.
Am J Trop Med Hyg 2003; 68(1): 40-3.

[8] Sambrook J, Fritsch E.F and Maniatis T.
Molecular cloning: A laboratory manual. 2™ ed. Cold
Spring Harbor Laboratory Press; 2001. Plainview.

[9] Heath DD, Lawrence SB. Antigenic polypeptides
of Echinococcus granulosus oncospheres and
definition of protective molecules. Parasite
Immunol 1996; 18(7): 347-57.

[10] Gauci C, Heath D, Chow C, Lightowlers MW.
Hydatid disease: vaccinology and development of the
EG95 recombinant vaccine. Expert Rev Vaccines
2005; 4(1) 103-12.

[11] Scheerlinck J, Casey G, McWaters P, Kelly J,
Woollard D, Lightowlers MW, et al. The immune
response to a DNA vaccine can be modulated by co-
delivery of cytokine genes using a DNA prime
protein boost strategy. Vaccine 2001; 19(28-29):
4053-60.

144


http://feyz.kaums.ac.ir/article-1-1238-en.html
http://www.tcpdf.org

