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Abstract

Apple chlorotic leaf spot virus (ACLSV) is one of the most important viruses infecting fruit trees. Preparation
antibodies, ELISA kit and, biosensors are one of the applicable strategies to rapid and efficient screen a number of
viral samples. To aim, the recent study was conducted to raise recombinant polyclonal antibodies to rapid detection
of Apple chlorotic leaf spot virus by expressing coat protein gene in the prokaryotic system. First, the pTG19-
ACLSV-CP was transformed to E. coli DH5a, the replicated plasmids were extracted and double digested was
optimized by restriction enzymes, then the released fragment (Coat protein gene) was cloned into pET28 as an
expression vector. Next, the expression construct (pET28a-ACLSV-CP) was transformed into E. coli strain BL21
(DE3) to express the coat protein gene. After optimization of expression the transformed cells, a protein band an
approximate size of 27 kDa (22 kDa for coat protein and about 5 kDa for histidine tags) was observed at four hours
after induction. The recombinant protein was purified by native methods using Ni-NTA Agarose column, then
purified proteins were injected into New Zealand female rabbits in four steps as antigen. 1gGs were purified from
serums raised from immunized rabbits using an 1gG purification kit. The efficiency of purified IgGs was approved
that a 1: 1000 concentration of recombinant anti-ACLSV-CP antibodies are efficient to detect the desired antigens.
The results showed the raised antibodies have enough specificity to detect Apple chlorotic leaf spot virus in gardens
and seedlings.

Keywords: ACLSV, Plasmid, Protein Expression, Coat Protein Gene, Purification

SO &y 4 s s o555 (Adam et al., 2016) 3,1 | 3 L
ORF1 &5 ol 55 comoly aw bb 5 e lans, O
S ORF2 g s 2SS L ke Ssdlahs VU 55
VY spde s Ssn ORFs 5 Ssdlashs o0 (oS >

(Adam et al., 2016) LS o 50, 1, SsdlsshsS

5 kS o S Ol il s LS gla Sl
3 e (s e 4 Ul (gslS OV e oS
IS 5 p & 255 ol Sl fsn s g Sbis 208
Naidu and Hughes, ) ol wlol 5L S golen Jolse
5 3 rsns ol 4 ACLSV Lug add sbal ol e (e 3 by pd S eelil 5 Seee 12003
Sl sl 5 ey pl 4Sosky ol Sy Ol

3 Sy oS Jold el sl e 5 e s e Ok o

oA ey s Sl o3 4 ALS sl Jolse
s 500 Ol s (Martelli etal., 1994) col S 5ks s o
)\).'é L;a.L;u eI RI 6LA}§)L¢.3.5 J,,JL? Cod lsaten 5 lsals
Apple chlorotic ) v S35 1S S 50 4T g ,05 45 L,S8

6"“(";’) 5> J(Park et al, 2006) ssi ooty SASlis

WSS A GaaT Shpo 4 esns onl @ el
Ol 5 iy oS daog 5 LS, JSaw (il i
2 KS sbasd Ll Jad o opd s sdalie o)
5 (Rana et al., 2008) 355 o sdalive 03 )1 (glads S acil>
(Salem et al., 2005) =l oSl 05 Wols o S s
b bss Sogll danily 4 ool (S s s 51 56 e
LAES lsates L Jlsails Olst s eiSes JT gla s pl
D e edalin 35 OO s T B LIS P
Do L Pseudo plum pox stz S olS (555 sns o0l

2 sy ol e Seee 31 S (leaf spot virus, ACLSV
LS Sl 5 b Sler a8 esns ool ol Olex
WS 5 s sy Wl Ol A el oot VL (e
ol i8S Ol 5 Olpl e psor oS Ol Oliwsdin ool
Ol 53 Jols ws s onl sl .((Li et al., 2000) o
5 e IS bl sy (SIS (N e
Lietal, ) cul Ol pu S ol sl o5 slaa S 51 65k
o3l gt 5 (Trichovirus > ;3 s ol (2000

Tymovirales «.l, 5 Betaflexiviridae ol (Trivirinae

\FY L‘,Lz.w.gl.'i 9 )'.Qq A o)lmi’a /,,.bo)'l,a 0599 /w) W‘ 9 a_i.«.o) (WA


https://dor.isc.ac/dor/20.1001.1.25885073.1402.12.1.9.3
http://gebsj.ir/article-1-454-fa.html

[ Downloaded from gebg.ir on 2025-11-28 ]

[ DOR: 20.1001.1.25885073.1402.12.1.9.3 ]

0L Kan 5 anil 3l

o S a s s ade oS 55 glalan d gL ST wg

3 85 Dy s Dladllas abo 515 S o Ll s s (et al ., 2020
Potato Virus S s 5 sl 93b 5T W55 w0 0l e Ol 1 s
Chickpea chlorotic dwarf .5 . 5 .(Masoudi et al., 2019)
oo «Safarngjad et al., 2019) virus (CpCDV)
(Shibaei et al., 2018) Grapevine fanleaf virus (GFLV)

o9 s (Koolivand et al., 2017) L= SKulise s,
Sokhandan-Bashir et al., 2015; Koolivand ) s 5l S

3305 0,50 (et al., 2016

5ok JLe 5 Olnl s e Ol Coenl 4 a5 L
535 ez 3 5 w3 pasts o3 )] el 5 baal
23 Sl Slas 5 il ol 3OS o 5 plil LB
obal b sl g lasn ol 3l Gde buly es
o3lital b g SIS (S5 a0 s ns ¢l Glalmentin
b s s e SO s iy S5 05 0L
W 5ol sl olastl s Shee 436 5 15V olast oS

ol s

La Sy g 3l g

IR B
PTGI9-ACLSV-CP  solle kool 55 ihe
g 5l b8 05 s> «(Mirzaei et al, 2019)
o35 b DH5a 4w E. coli oL sSL Obse s ACLSV
(ha0 33 3 deendly Ll e 4 A i S5l S s
Loy Zlal oS s g ) ey a0 gl
sl &S 5 Jeadl) s 3ilae (GeneAll®, South Korea)
glAsel Sadandly CudS 5 S s sl S el
Olgabsl g s 5,995 SN 58T U5 s bk ged o
o ST 51 eslizal L PCR Sl deandly 0553 anlsd 395 |
ofsn M8 05 Gl (V dsdx) sps eelan

sy 5 S p Ga SN slaasd o s ey gy SIS
o3RS ol owemea ((Polark et al, 2008) .S o slel |
5 05 s 5 S s b i e skl Csly
Olbsazaa plo 55 358 o sha 55 SWse 5wl e 8 5LL
SPOt  Lajlsates 03,0 3l (gl 4T g 4t el
Rana et ) 1S .» sl=| Prunus necrotic ring virus (PNRSV)
3ol danly 4 ey opl el 5, opl Sl (@l 2008
Slp el oS ol oS 5 lpds Sl (GB3 Gla s 2 UL
SOle Sy a g col sddd atlis xeoy PBU es g ol
Sl b 5SS 3l pe S eslinal ol ply Al oo JUESH Ly |
) Sl o e Solon ol B AS s paed Sl S s

(Park et al., 2006

SSPs e ey ki o3 S sb 4 wddS glawss 3
3 A sy plebs gl S5 b, Lol es
ol e 1l ot pladl 3L5 e 53 W sad adsl JU 8
Ll (Koolivand et al., 2016) ol 151 & 5031 dlady 031
Fhn Slosar n (S (Ko glagts) aes
3 S e IS il s s s D3 el s
Gy &S das e LS5 1) wle 05 5T ot ol o3l
b ook Wy o S sl S0 25 e 1 a0
Sl 815 035 bt 31 S o S 5l O 05 3
Ol sk a Loyl 51 ol L3 053k 5 ALS s
Oy Ol Clasin puns 5 AL s ps 545 O30
Ol sy oS 55 las, (Hull, 2001) 5 S eslica
oS daea YL by bls LS sladsha 5 el
g0 pobatl gl sl Wy gl 05T e Olpe

.(Koolivand et al., 2016) . ,S ;I 3 esliza

My oS5 polast ol 3T da s ns 3 ok sy
3L 5T Ol sl Tl 48 Sla s s dha 3l 45 Sl o
) e SASsx eans 4 OlF e Sl edd W
d 5 s (Thangaraj and Jayakrishnan, 2021) .y .
o od Bl s s (Kumar et al, 2021) 5L, 5,5

Kokane ) LS o l5as 5 s 5 5 (Bhardwaj et al., 2020)

\FY olz.wgl.? 9 ke /) o los /,,bo,'l,o 099 /w) 6‘“‘ 9 S (W0 -



https://dor.isc.ac/dor/20.1001.1.25885073.1402.12.1.9.3
http://gebsj.ir/article-1-454-fa.html

[ Downloaded from gebg.ir on 2025-11-28 ]

[ DOR: 20.1001.1.25885073.1402.12.1.9.3 ]

O, 8en 5 wal 3l

e S 2 gy e (S 58 gliln L ook ST g

ACLSV ‘Jﬂjﬁj JAS Ls.\:...\::j.: u:i;jj.: ‘Jj;’ &.}aﬁé L;:.&;:S w‘)b ol a)ul.n‘ LSL")-f)bT CJL-A.%.:«.A—\ d}u\’"
Table 1. the primer properties that used in this research corresponded to the complete coat protein gene of ACLSV

Primers name

Sequences

Reference

ACLSV-MF
ACLSV-MR

5-AGGATCCATGGCGGCAGTTCT-3'
5-ACTCGAGGTAAATGCAAAGATCAGTT-3'

Mirzaei et al., 2019
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Fig 4. Absorbance coefficients in ELISA to evaluate the efficiency of recombinant antibodies prepared against ACLSV-CP. A
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