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Preparation of recombinant polyclonal antibody
against Apple chlorotic leaf spot virus and its efficiency
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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
(DEZ3) 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. IgGs 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
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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 1. Electrophoresis of PCR products with ACLSV-MF
and ACLSV-MR primers. M: Lambda DNA marker. NC:
Negative control. 1, 2 and 3: PCR products amplified from
plasmid extracted using specific primers of ACLSV

protein gene.
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Fig 2 . Results of the expression of the coat protein gene of
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protein Unstained protein marker. Wells 1 to 4: Extracted
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(DE3) transformed with pET28a + containing ACLSV-CP
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(sample zero before IPTG induction).
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Fig 3. Determination of titration of antiserum by indirect ELISA test prepared in rabbits against recombinant coating protein
(Protein concentration used in each well is 1 microgram per milliliter). A: Rabbit 1, B: Rabbit 2, Not-immune: without

immunization by antigen.
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Fig 4. Absorbance coefficients in ELISA to evaluate the efficiency of recombinant antibodies prepared against ACLSV-CP. A
(purified coat protein), B (protein expressed in bacteria), C (leaf sample infected with ACLSV), D (protein expressed before

induction), E (healthy leaf sample), F (protein extracted from ba
extraction buffer), H (substrate).
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