gs.f.bj}g,—gsolc a3y shls

29485 (Kb pale Ob pid O gaumes” 3!

AT Ol H(0 0 ylok) ki 0393 ¢ AL Lo 3T pale dlmo

Sl w9 41 99/lC0s0Lw S Cigae 9wl (819 PCR-ELISA sawseid w9y Sl dug

ot
Sl 3 g o 4 lid folo O il s s S sz le 2WIAD 9 diso
OlLisi g2 (sl P58 5 Soloy Slows] Sl iy oo 45 A3 oo ($3Lip0le (sla Cipie
93 sy Cpde ol polat] 5 il (e i Sl s SIS 00t
PCR 4l paieis hay aellle gl oo il o g o &5 OI3ljwi 2l (slo 4ige

gy OLigi Syl (sl wigai 4> il s s S szl pgif bl 5y ELISA 5

.Jg.:f‘jjl.,«

Sasls 5 b ST i PCRELISA o (Il oy (st iy oA
ik et il g 5 S 55l B 50y oSS oS S i a b I bzt
b (s ol 1) sl ipai i ouk 5 DNA) [laiT 3 50 sl aipmi I
ey NSNS a7 Y gz ol e 0l L iy S K5 a7 (IS o
Sl Kol & 0uld fomio Gy gl ] a7 oo | ST o ket S 5 Lol
AT oo 523 S R0 A b (ST o oy o o o S o iV
WSS i ) g0 | g e g 0ulls sl | S5 5 b0 ST

iy ) st oy 18 15 sla taas i ok Lt b (sls 4 e B 450
Voo sguds i8S ol b Cos] o5 o (55140 o, PCR-ELISA. s o Luls
it 2 g2 s s Il sl digad g3 |y Cigide i pus s MK ss e psif ) oS
i oy JIE 5 o] o 25T,

b 5 bl (el 24y Olyis % b1y oo PCR-ELISA 6 ™ dons
Ll e Il (Sl g 5 s g K gy e sl S o g Ll (5 oo

40 PCR-ELISA B 575, 5SS il o505 S5 s Lo 5SS (510 0519
Py

85 LR e
03,5 e onlid s s il wlis )8 (g pmetils
e ol ¢ S5y 0S8l (65 s Son
1Rl 08 8 okl S
w3l dosl
05,5 (858505, 8 i)l s,
oo ol ¢ S5y 0aSCtils (65 5 Sn
A e S,
SOl Syl
(S5 535 03 B e gl s 5 Sl
OblS (S 0 e o8l ¢ Sy oSl
RN kY
B !

Solo Dot 8 pa ¢ palids oy 5 5okl
e S o e s
RN gy
Sl Ol
Sola Do S jae ol g 5 5okl
Wkl S e oBsils ¢ ke sla
RN kY

Sl Olorade 1 ghun Oy o9
alijant@yah00.com g I

PNV YVITYYY ¢ oal

2555 G sl ole Sl S e 13T
é‘:'.)'i C‘}l‘; ali.i\}\: 4éﬁtﬂ em‘é g&j)}:{jjg:n
Ql)i\ c‘_\lf}?cq\;...lf

AY/YITY (el o

AY/EIYA 1 bl il ps
AV/EIYA gy

Ao u.;)oT

wlbs Sisie glulid ol PCR-ELISA Lasis ) @lle wup Mg G5 d (w38 g 03050 O sl op 35 gl

YI-VFI0 0)les) A Oliun§ (25 053 (AT psle dloea ! Ll g IS 53 L




‘O /gl;mga}églﬁdﬁ

4 Sl feily 3L Sy opl sh (e Ll
oy Mg o oslan S s Conleo e (oS
Jolse da g 5l s plgl glalis ol JT ol
V=V Wiy 1 4 b el 5 S 515 (6l
I3 P93

SULSS S5 asb o by e Calibes gla JIg 1ol
) Gl 3 5 I8 5L B(GB) 5 558 oS
Kb 3k ST sl Sibyls 5 9B el (s
bglie Sy b5 ) ezl el Gene bank s !
Accession  number:(GU365817- GU365824) k.
ol Olojan 385 U5 o8 S5LeT i & .(1VY)
ol 3 B e, S sds wslis gla s
LS 4 sy Mg S e (g (bl 4l
S35 e (D5, T Ol Gene Runer asb ,
Loy AT o o ST b Jis
BLAST (Basic Local Alignment Search Tool)as ,
5 s SN S Wb ka5 0f Gl
oSae 5 ETGAAAARTAYGGWAACGTGTC-3
&S Oezmen (5-CRTAGGTGAACTGCAGCTG-3
o b oS Sy b il 5 S Sasls
sl G (S an il oS i 4l
dlgiy Slasiie b bl 5 5 ol
L wg s i Ol (Gl S el S5 el
G-k S af s Sopa (J5 okl oS s
(f¥) ’Biotin TGGCAAGGYATCAAGCAAA-3’)
Sasls 4l gkl S e Sl 0Lkl Cr
22lizl Gene Runer i3l o 3 (il gles 53 el
OFAYA) ws S
S 2 I PCR-ELISA L g 5 5101 ol y g
Olsie 4 55 2550 4l 3B (85 SUE ol 5 555
oo Dy g0 g oSl OS5 danlg 4 (Lote dall 4l
JS a b ST (Dl )y 5STs Jss 3 (55
B PP PRG-I A GG A K o
Sl T Slasin 4 4 5 b e dald gladandly

A Olwn 3(0 0 yloud) kit 0393 ( AL Lo 3T pole dloxo

doio
S sole Jole S8 Gl s s K0 L

bl s omsp o5l Sl eS8 b s s
5Ol Gb 5l Ll 4 &5 WL o Sl p et
FB ot 5 b ol (Bl daz SO 03T Dl
Sole bl BT sal Hsl pde 5o L o Jl
P N RO N [ P S P T
(e wloyb Lsldl s bl o Cedle Oy b vi)\.a
5 odkd Oy Calihes gl plotl G5 05 Eeb Wlg o o]
ol A Jes oSTUbs ) golew ule &S Olge 4
(i slasl OEUS Cilys 43 osas & Cise
Oslig 53 58 5 olS| sasl 39S poe Shols Ol)les
w3 b 2015l 63150k e ipie K Olgie 4 oS
o orer 4 AL e ol L 055 (b e
B 03 31 Gl Sl dsal )3 Lishe e adelS
Dhe oS 5 Ol gl GLLE S8 Wiy e s
23 o yat 4 Sisie el Coeal bl Gl (ST
Sl 5 4 ¢ s 5 e (31555l i sie L 0ol g
Wiy S el dex 1Al O Slds
Sl s 5 55 gl T ( Jlhns Sn s
2 rons b Sisie AL (o Coeal Bl by w3
Lo )3 &S5 sad 43 &S (Sysb 4 weny GRS ESTE
WS Gk 5 el s aliinle Dy 4 Olsl 5 ples
Gl 3 S Wl o s le Sisie 4 S
30l ez S1Od Dl 5 5 O 53 o n S
il Gl hgy (V) sg el olulid L6 Gl
33303155 g s S gule Ciie Slels Gl il
ATy e Sl DLl al  fhy Gl 5
S Gl oS 5 (AS Soge @ Sk e
ST St et (o SRS S IS
PCR-ELISA" .asl = PP65 s w35 lo O
S5 3 eslimal b s DNAJI5 (g gmir 235 <5
55 Jsee DNA & wil #ELISA 5 PCR s, 55
lols 355 colastl gus S o5 Sasls by ail
O 5 oKy W gy oo 5T Cdlad Sl oslizal b 5o

1- (Polymerase Chain Reaction-Enzyme Linked Immuno Sorbent Assay)



Loy Wy o 6 Ll o K W5 e sl
b 50T &l 575 0 p5Y 3 ph lontn jte g Sl
ho e 5 45 T il B g 4 e ol
YO ol w38 S amd Olge 4 oe] Cewds sde
553 Sen & 53 15 POt HIiLis J uames 1 25 S
Cs5 4 oS ) S Jgloe S| s S Ve g b it
g b4 5 038 Ll 0T e il @l
4550 GBI Gles 5> 4i> Vo e 4 5 03 5m5 s sl
S sl G ads Se NV e e 4 S
Sl e n ps JseS Ye Sl ol Ol un
WO o olg oo Bodsad Ll s a1y SB35 550
Voo by gy 038 bl S8 L1 0T ey 25 S
Gl ks Ko 1) old awstle Jglos ol 51 2y SCa
L OT () e -8 Ji od O S byl 2ol (51
ol Sl a3 YV glos 53 ol ) Sds 4 odiliy
o A3 4SOl aids 5o 5L Y e L SE 6,
Jpa\:r“;y;@uu&g Jls 511y J sk
AT Sl s b s b e L L oy S
Tl K a) 2 Sehs S 45 L Ly skile (S Ol s
ST st S s S Ve e 5 8 ol il
o VST 05T 0 oame ol (BT 5 85505
53 A Y Sle 4 g 5 S Lol b oSale 4 (Ul
Sl Koo Jshomn i 4SO St 555 o TV sles
Ao 53 3 8 shnd |5 i o Gk 50350 s I s
4 (ABTS) e Jloms 51 s S Voo Olje 5T
AB33 ¥ e 4 4, TV gles 3 s ST LSl e ¢Sl
ok bl o 5 bl (655 o Ol b 4SS
PP E TE S PP S T B
e dals I 5l adsl Clle o 8 5L /0 AP S
Sl g lp (Ghosyse g sl b))
dals gl moman .23 8 )15 eslizal 3,4 PCR-ELISA
PCR _al3T 53 S slr a0 bl e OT I e
8 1Y e 53 OT odd LSS g 5 (b o3lizul
Gy cutoff d> ¢ s eslimal e dals Olge

615 PCR-ELISA sagkii (95 sk ave | 1\

OO)us § ag (Biophotometr,ependoorf) jze g2 5 Sl
bl Sigre 4 M Ol sl e 4l I iomen
Gy Sl G Aals s Olge 4 e s KL
Gl 5 5153l sla @ ge 31> 5 eslizul PCR-ELISA
i &1y e dals Kos Olge 4 30 i HCMV Ll

L oslizal i) g5l
al> » ;5 PCR ELISA(Roche, Germany) _isl;T s
Loy 2SS (b DNA odd ol sl ls 45e Jl
N gz OLE LILE Jas Ldd L 5 S s
digoxigenin-11-dUTP (g l>= ANTP MiXLu seanl 85
DF S Jl s wdy 53 ATTP gl 4 5 0dd ol
o LPCR g5 cal s ahy IS 4 Chile 5 3l5e .23 S
Vs ke /Y BLPCR X ¢ foli 2dy Se YO Ll
/+) «MMATTP ¥, Ls +/\4 ¢ dATP, dCTP, dGTP
LIS ¥ e Ydigoxigenin -11-dUTP ¥, .
Nor 58 /Pepriien ST 3V5m 5 Sn +/F o5
0 5 Tag ik DNA usly VYO ( ws&ae LT
e s (e dals ) 2eleiT 550 4 ges 2l s S
2 S (sl om0 (S0 Ol e (il (sl w05
oKaws glos 5 b by (VOP)us F sl PCR
AFCe (slos ¢ Jols PCR plowil g (Peglab) IS g 5
DNA aiy §bd Syl g ad gl a0 (g1 428 F D &
Okl o yuly g 4233 ) Ooke 4 AF'C glas aalsl s
Jlasl Cgr 4ids V Ode 4 #VC gl DNA wi,
GBS 4 VY'C glos 5k 5)5e Jly 4 b S5ET
25 5 (S YO sl 4 e andy (il Ales S
plol Couta i y JolS” 255 & VY'C slos aads & Culg
8 55 0l Sl Cgr ¥ C gl ppioman 25 S
e PCRelxil 51 day PCR ELISA 23T s .
Lol atdy &5 &) Hlilas DNA asl 25 J guams
ol ST o s bl 5 ol as g
& el 0555 53 ol o sl pul b s JoS
Jae 63k (BT 0558 s BT o 258 (0 25 >

025 Joate SIS g ol (6 ;n S 4 ¢ 5T

A Obwn 3(0 0 ylod) il 0393 ¢ HIKL 3T pole aloxo



VY [ osten 5.0 s

S 1) Wk s lie KoK L okeT s 4 (65 5
by ST 5 lajlsges gy (Dol (5557 por
.25 8 plnil Excel (Microsoft office 2007) 4l L 5
& 4l
555 ol Cle PCR-ELISA (5jlu gy 51 sy
G edkd ale Jbw 35 sy p SbeT el L
05 5SG YO alsl Chle L B2 0 sl sladend
ol 038 ) (demdly (S Osekn VY 3 50)
Aoy 51 SV 5l ST 350) 5 el /YD 1 S
G S ) s ns g5 pasi Gl oS e
el b b oek] s @l s 58
&y () 13503) Bds awslie PCR &Y gz 55 S
plsil el s g5 b ol TRy
A5 st Sl Ll e gls G5ed 65 2 SRLeT
HCMV-Cte HSVL b 4505 & 5 HCMV s 5
b5 ooz ¢ CUOTF a4 a5 b Jlsged &S5 55 ¢ oiin
D3 gl ey 0L ml L awlie S
3l o8 sl o) elal s gl iST
Cmoma (Y15 503) AL e 0dd S5 sla 4 sai( cULt OFf
S s s dKa sl Cisie Glls 3155 L3l £ 4e V8 )
5 gl BT Sl 5 al Suli e ) L
Loy bl wisg old Gl Sl s, oy

Lk e3ls jaseii ute 55 PCR-ELISA iy,

35

o ol b Sl Sse > iske e s S
CMV Zisie ai 51 ite 5500 €303 Yo bty i3 8
Olge 4 (W) 0Lls g gy b DNA £ 3zl i
238 3 5T 3,50 PCR ELISA (s Lo S
A b eteT ot (555 sl 2l (S0
S CUL OFf e 5 5 8 o ol dmnlos Slne U5l o
2 S /Y X)) ZNY Jse b ool b s
Falb os sl e b GhlsT 350 sl 4 sas elal )
Lds b a5 ke o ol 31 YL g e /YY)
PCR-ELISA 23; Gl Ol je iomiw g .(1A4)
10010 b (Jbw S5, 6 (s ns o) g Gl
SMae b (B sy 00 15 sl deandy) gB2 Cois dala
3,90 PCRELISA (e 15 5 49 C,f,g YO 4yl
Ay 5 3,5V imen 5 3 ST
«(Fermentase)dws,s ¥ 5,67 J5 Lwg 54 PCR
5438 65T K55 by el L g ot )50 2SIl
B L Ol il oS dowy odaT s 4
L Cote dals Cilies gla &3, 3 PCR-ELISAI fuols
2 S or sy (0T S lie S
o 1 2l DNA (g5 ol 055 S gt 1t ¢S5
HOMV s 05 s 31 it 51531 5 il p o (sl 5 505 51
e 53 4 gitn HOMV=Cote HSVL il 505 S5,

G Cdo Ol 4 5 415 (ibjT 5,4 PCR-ELISA

AR AsSpR 035 pe
i OD value 298 2.58 1.72

asig Isig 0.351g asag
1.02 0.57 022 0.09

R Camibas cmni g GB2 g5 (S9l> A lh dowdly 31 Syl g 00 )Y 695 ¢ PCR-ELISA plxil il ool sty guolis duglio - 515903
J<5) (226 bp)sleg p pos b (5 3meT 55 9 Mo sd ¥ 55T S5 (595 5 DY gammo o0l 55999 w1 31 outel s gl b OT dwglio 9 (A) 9
(H:Neg) il (o0 ol 4o CULOfT v [SLiS ol uy oy 4l (B

A Ol 3(0 0 3lo) i 0398 ¢ BRI 3T pole dloxo



515 PCR-ELISA sagii gy &3k aue | VA

s
aoa 3 259 Ao
a
r5
2
15
1
L]
o.1e D075
& i AN —

gl d M5V Human serurm Liri e

+10 595 5 o pleit PCR-ELISA 1 (6599 i) ol sy zuls duslio b« PCR-ELISA (95 59 (qwiyp -V 10908
o HSV 1digns g 51301 ¢ Sluil p g ol ! il (S 4305 DNA g HCMV w9 59 9B (JMgi (s9l> (sviousdly 3 p 54l
AL (0 o wbuCutoff»;sus (™) M}ﬁ%Mb@&HCMV}h)‘(

& ges 3 w,ﬁ,,}@ﬁu Cighe edis ¢l Jalds
ST G ks e 5 o L sl
5 &S PCR (PP65(pp65 Antigenemia Assays) ...}
plil (3 Dldles 4 5 L 3L s Real-time PCR
ST sy 5l Sile 4 &S PCR padeis Sl ol
A ey 33 ) S Jl 5o A e 22 PPES S
AYFXOL,E o S5 6l LB Cnds 53 Shs
Sl ;3B PCR g,y oS was oo Ol Olalllas pioeas
D30 3 o) win &S U 1y g9 Kl b S sis
s o me 55 513l O sl 4ses 55 PPE5 o5 T
E3A m paE S ok 4 (Pl gl
Olays sn a po,d 53 Ll S8 Wl5 o b i pie
5333 53 kS (6, 8k s s A Slagls U3 an
> 4 PPE5 (35 (ST fa) ()b 5l b (5 me
boosdT sl Jsho sl opedss 5 osled 53 slls
o s ) Sishe oS et S s S8 L
L5 o Soler ST S > Sslp Comal S sl
g5 PPB5 i3 5T oy € ol o 53 cpl AL axils
3 e Do a1y s s IKesule igie Kl e
oins 4 o3l O dde b Jale glels G b
olysl sl Lga 3> w9 ps gsil*"t:“ LS‘J-.’ 5 A u,a.:z..:..?
Cygo & s ps JSEL S (i 5 s 5

&

—x
Cap s b ST dowy ol 36 pasis sy ol

55 3 S Ve ) S sk el (b ol
el ¢l PCR-ELISA 251y a 5 1, L 5,40
as Gadts Il sls wped 53 s s I&Ke sle S is
@B L el BB (el Coals Ol ol S
Gl syse 05 51 oS Yor BV ) 6 alin Olallas
& s dCamle isie jasis gl eld gl
aslie 55 o) opl ol (g e (VY=Y )LSL
2 PCR &V pams 5,555 2S00 51 ool oz 4 gl b
Sl by ol b g5l &Gy 5 56T 5 s,
BB AL o e 93 ) Comles 03 OLS (5
V" Jaeds gl PCR-ELISA o 035 shlan Sl
o3 4 a5 b e Bl r s pS 3 SV
ca.x.aTC,.w.s4361:J4{4>.-jlg3(lﬁ‘>ll)ui”d\ng
Sl b 0o (oS Gl Gl ag SbB B, )
om(.\?alowlkﬁq@):t{.ml{@b\;upu&_m
OT Gl 5 5 Solow ST L 45 N5 o S gie CaaS
2Ll (p i (oS el fren AL bl 2B
S5 eslimal 3y Oloys S 5 Cosie e dali Cg
pde 5 Sy onl ool s See Silis s (Y9)3,8
(D37 Luta 3150 pute) poliazt] o gla 2STl5 5 25
oy g ookd b s s b, ST S eslil L

sl iy S 1Y 13 503) Bl g0 0k plonil (5l & s

A Ol 3(0 0 lodd) i 0395 « AL Lo3T pole dlxo



‘i /Ql;&m&jé}glﬁdﬁ

3 0lad OLS 5 ooy Sl 4 5L e 5 d(Zelu A
p! S| g3y 3lge) ST ks slge I eslazul O
Sps s ol b By, Olge 4 Uy o (L,
S e Baad 55 Lishe (oS ded GaiS (sl o e
5,8 513 oslizul 3 40
1838 § K

qu)\f a)): 6'-"-5"":“"’ A.AL QL’{L“ J.pl:- 4.“.5.& u—i‘
Th oo w S ey (Sip ebd esns 4
oKsls e b GHley Oladss S,y Slidss
G 23T Sl 5 ooy S Okl (S5 p e
(5<.LJ.3' (}1.9 ali.fl._;b Lg)jté E) QLE.:.E:J C,.;j\:us BE)
.u\iéjf‘ﬁ‘cdw

References

1. Dolan A, Cunningham C, Hector RD. Genetic content of
wild-type human cytomegalovirus. J Gen Virol. 2004,
85(5): 1301-1312.

2. Knipe D, Howley P. Fields Virology. 5th Ed. USA:
Lippincott Williams and Wilkins. Cytomegaloviruses.
2007, 2703-2756.

3.Murray PR, Rosenthal KS, Pfaller MA. Medical
microbiology. 5" ed. Philadelphia: Elesvier Mosby. 2005.

4. Puchhammer E, Gorzer I. Human Cytomegalovirus.
Future Virology. 2011; 6(2): 259-271.

5. Kotton C, Fishman J. Viral Infection in the Renal
Transplant Recipient. J Am SocNephrol. 2005; 16(6):
1758-74.

6. Varga M. Cytomegalovirus infection after kidney
transplantation,  susceptibility to CMV-infection in
association with HLA-genotype — Doctoral dissertation
summary. Interventional Medicine & Applied Science.
2010; 2(3): 139-146.

7. Roche Applied Science. PCR ELISA(DIG-Labeling).
Germany: Roche Applied Science; 2008.

8. Roche Aoolied Science. PCR ELISA (DIG Detection).
Germany: Roche Applied Science; 2005.

9. Hong K, Najjar H, Hawley M, Press R. Quantitative
Real-Time PCR with Automated Sample Preparation for
Diagnosis and Monitoring of Cytomegalovirus Infection in
Bone Marrow Transplant Patients. Clinical Chemistry.
2004; 50(5): 846-856.

10. Hye K, Cho J. Rapid and Sensitive Detection of Listeria
monocytogenes Using a PCR-Enzyme-Linked

Immunosorbent Assay. J. Microbiol. Biotechnol 2008;
18(11):1858-1861.

11. Murthy S, Hayward GS, Wheelan S, Forman MS, Ahn
JH, Pass RF, et al. Detection of a Single Identical
Cytomegalovirus (CMV) Strain in Recently Seroconverted
Young Women. PLoS ONE. 2011; 6(1): 949-956.

A Olwn 3(0 0 yloud) kit 0393 ( AL Lo 3T pole dloxo

Sl G Gy 1 oo ol plal (g s ped eslind )
SSae g il 1y SIS oL (S Sl Ol 0
(YOXFNT)33 S LIS e mls S 4 oie o
U cadlle opl > odd (g5lul o, PCR-ELISA s,
U5 Gos S ISPCR L awlie 53 gllas  aul
b S5ET by & GV (S5s 55 5 b @l (o5 3
35 palB w0, 5 Ol L kS (sl polatl Oy
Sl o (SPCR 5 PPE5 i3 5T) odd S5 Lis,
il gl diged > iste Ll owle S
AL L

S5 domid

N 7S GileST o g ool ploil 6 a7 b 25

12. Chantaraarphonkun S, Bhattarakosol P. Intra- and
Intergenotypic Variations among Human Cytomegalovirus
gB Genotypes. Intervirology 2007; 50(2): 78-84.

13. Eckert K, Kunkel TA. DNA polymerase fidelity and the
polymerase chain reaction. Genome Res. 1991; 1: 17-24.

14. Williams J. Optimization strategies for the polymerase
chain reaction. Biotechniques 1989; 7(7): 762-9.

15. Pang X, Humar A, Preiksaitis J. Concurrent
Genotyping and Quantitation of Cytomegalovirus gB
Genotypes in Solid-Organ-Transplant Recipients by Use of
a Real-Time PCR Assay. Journal of Clinical Microbiology.
2008; 46(12): 4004-4010.

16. Gill P, Forouzandeh M, Eshraghi N, Ghalami M, Safa
M, Noori-Daloii M. Detection of four b-thalassemia point
mutations in lranians using a PCR-ELISA genotyping
system. Molecular and Cellular Probes. 2008; 22(2):103—
109.

17. Bergallo M1, Costa C, Gribaudo G, Tarallo S, Baro S,
Negro Ponzi A, et al. Evaluation of six methods for
extraction and purification of viral DNA from urine and
serum samples. New Microbiologica. 2006; 29(2): 111-
119.

18. Musiani M, Venturoli S, Gallinella G, Zerbini M.
Qualitative PCR-ELISA protocol for the detection and
typing of viral genomes. Nature Protocols. 2007; 2(10):
2502-2510.

19. Gomes L, Marques L, Enk M, Oliveira M, Coelho P,
Rabello A. Development and Evaluation of a Sensitive
PCR-ELISA System for Detection of Schistosoma Infection
in Feces. PLoSNegl Trop Dis. 2010; 4(4): 664-671.

20. Smrz D, Draber P. One-tube semi-nested PCR-ELISA
for the detection of human cytomegalovirus DNA
sequences; comparison with hybridization-based and semi-
nested-based PCR-ELISA  procedures. Journal of
Immunological Methods. 2003; 283(6): 163— 172.


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kotton%20CN%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Fishman%20JA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=Murthy%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21264339
http://www.ncbi.nlm.nih.gov/pubmed?term=Hayward%20GS%5BAuthor%5D&cauthor=true&cauthor_uid=21264339
http://www.ncbi.nlm.nih.gov/pubmed?term=Wheelan%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21264339
http://www.ncbi.nlm.nih.gov/pubmed?term=Forman%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=21264339
http://www.ncbi.nlm.nih.gov/pubmed?term=Ahn%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=21264339
http://www.ncbi.nlm.nih.gov/pubmed?term=Ahn%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=21264339
http://www.ncbi.nlm.nih.gov/pubmed?term=Pass%20RF%5BAuthor%5D&cauthor=true&cauthor_uid=21264339
http://www.ncbi.nlm.nih.gov/pubmed?term=Bergallo%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16841551
http://www.ncbi.nlm.nih.gov/pubmed?term=Costa%20C%5BAuthor%5D&cauthor=true&cauthor_uid=16841551
http://www.ncbi.nlm.nih.gov/pubmed?term=Gribaudo%20G%5BAuthor%5D&cauthor=true&cauthor_uid=16841551
http://www.ncbi.nlm.nih.gov/pubmed?term=Tarallo%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16841551
http://www.ncbi.nlm.nih.gov/pubmed?term=Baro%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16841551
http://www.ncbi.nlm.nih.gov/pubmed?term=Negro%20Ponzi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16841551

21. Allen R, Pellett P, Stewart J, Koopmans M.
Nonradioactive Pcr-Enzyme-Linked Immunosorbent Assay
Method For Detection Of Human Cytomegalovirus Dna.
Journal of Clinical Microbiology. 1995; 33(3): 725-728.

22. BarberL, Egan J, Lomax J. A Prospective Study of a
Quantitative PCR ELISA Assay for the Diagnosis of CMV
Pneumonia in Lung and Heart-Transplant Recipients. J
Heart Lung Transplant. 2000; 19(8): 771-780.

23. Pang X, Chui L, Fenton J, LeBlanc B, Preiksaitis J.
Comparison of LightCycler-Based PCR, COBAS Amplicor
CMVMonitor, and pp65 Antigenemia Assays for
Quantitative Measurementof Cytomegalovirus Viral Load
in Peripheral Blood Specimens fromPatients after Solid

.+ 813 PCR-ELISA awii 595 &3l 4iug [ Y

Organ Transplantation. Journal of Clinical Microbiology.
2003; 41(7): 3167-3174.

24. Storch GA, Buller RS, Bailey TC, Ettinger NA,
Langlois T, Gaudreault-Keener M, et al. Comparison of
PCR and pp65 Antigenemia Assay with Quantitative Shell
Vial Culture for Detection of Cytomegalovirus in Blood
Leukocytes from Solid-OrganTransplant Recipients. J Clin
Microbiol. 1994; 32(4): 997-1003.

25. Khansarinejad B, Soleimanjahi H, Hamidieh A,
MirabSamiee S, Paryan M, Sanahmadi Y, et al.
Comparison of Qualitative PCR and pp65 Antigenemia for
the Diagnosis of CMV Infection in Hematopoietic Stem Cell
Transplanted Patients. Modares Journal of Medical
Sciences 2012; 15(1): 13-22.

A Obwn 3(0 0 ylod) il 0393 ¢ HIKL 3T pole aloxo


http://www.ncbi.nlm.nih.gov/pubmed?term=Storch%20GA%5BAuthor%5D&cauthor=true&cauthor_uid=8027357
http://www.ncbi.nlm.nih.gov/pubmed?term=Buller%20RS%5BAuthor%5D&cauthor=true&cauthor_uid=8027357
http://www.ncbi.nlm.nih.gov/pubmed?term=Bailey%20TC%5BAuthor%5D&cauthor=true&cauthor_uid=8027357
http://www.ncbi.nlm.nih.gov/pubmed?term=Ettinger%20NA%5BAuthor%5D&cauthor=true&cauthor_uid=8027357
http://www.ncbi.nlm.nih.gov/pubmed?term=Langlois%20T%5BAuthor%5D&cauthor=true&cauthor_uid=8027357
http://www.ncbi.nlm.nih.gov/pubmed?term=Gaudreault-Keener%20M%5BAuthor%5D&cauthor=true&cauthor_uid=8027357

Winter 2015; Vol 8: No 5

Original Article

Optimization of PCR-ELISA in Detection of Human Cytomegalovirus Infection

Talkhabifard, M. (BSc)

MSc Student of Virology, Department

of Microbiology, Golestan University
of Medical Sciences, Gorgan, Iran

Javid, N. (MSc)
MSc of Microbiology, Department of
Microbiology, Golestan University of
Medical Sciences, Gorgan, Iran

Moradi, A. (PhD)
Professor of Virology, Department of
Microbiology, Golestan University of

Medical Science, Gorgan, Iran

Ghaemi, A. (PhD)
Assistant Professor of Virology,
Infectious Diseases Research Center,
Golestan University of Medical
Sciences, Gorgan, Iran

Tabarraei, A. (PhD)
Associate Professor of Virology,
Infectious Diseases Research Center,
Department of Microbiology,
Golestan University of Medical
Sciences, Gorgan, Iran

Corresponding Author: Tabarraei, A.
Email: alijant@yahoo.com
Received: 12 May 2013

Revised: 19 July 2013
Accepted: 20 Jul 2013

Abstract

Background and Objective: Human Cytomegalovirus (CMV) is an
important cause of congenital viral infection that can lead to serious
diseases and complications in infants. Application of rapid, sensitive,
and specific HCMV detection methods is necessary for congenital
infection detection. We aimed to optimize the use of PCR and ELISA
for detection of HCMV in infants.

Material and Methods: PCR-ELISA was performed by using specific
primers and probe for detection of the HCMV glycoprotein B gene.
First, the extracted DNA from urine samples and controls were labeled
by digoxigenin during DIG-labeling PCR. After that, Biotin-labeled
probe captured the DIG-labeled PCR products. The probe-PCR product
hybrid is immobilized on a streptavidin-coated Microtiter plate, and
detection was confirmed by proxidase-conjugated anti-digoxigenin
antibody, and calorimetric substrate.

Results: The clinical Human CMV strains isolated from16 patients
were detected by this method. The optimized PCR-ELISA method was
able to detect less than100 copies of HCMV genome. There was no non-
specific reaction.

Conclusion: PCR-ELISA can be applied as a sensitive, specific and
reliable method for Semi-quantitative CMV detection in clinical
samples.

Keywords: Cytomegalovirus, Glycoprotein B, PCR-ELISA, Semi-
Quantitative
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