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Prokaryotic expression and identification of recombinant cashew nut allergen Ana o 3
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Abstract: Objective To clone and express an important cashew nut allergen Ana o 3 in Escherichia coli (E. coli)
using pCold-SUMO expression vector and identify its immunocompetence. Methods Total RNA was extracted from the
cashew nut and reverse transcribed into cDNA. Then, the full-length cDNA sequence of Ana o 3 was amplified by nested
polymerase chain reaction (PCR) using specific primers, and subsequently inserted into the pCold-SUMO expression vector
between Stu | and BamH | restriction sites. The correct construct was identified by both colony PCR and gene sequencing.
The inducible expression of Ana o 3 was performed at 15 °C by an addition of L-(+) -arabinose and isopropyl b-d-
thiogalactoside (IPTG), and the purification of the recombinant His-tagged protein was accomplished by the Ni-NTA
purification system. The immunocompetence of the recombinant Ana o 3 was evaluated by Western blot. Results DNA
sequencing analysis showed that the full length of Ana o 3 was 417 bp, encoding a polypeptide of 138 amino acids which
was in accordance with that in GenBank. Also, the sodium dodecyl sulfate polyacrylamide gel electrophoresis result
indicated the molecular weight of the recombinant Ana o 3 was 27 kD, which was in agreement with the theoretical value.
Additionally, Western blot results showed that the recombinant Ana o 3 had good reactivity with 13 cases of cashew-allergic
serum samples. Conclusion A recombinant expression vector of Ana o 3 had been successfully constructed, and the
purified recombinant protein exhibited good reactivity with cashew-allergic sera.
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Table 1 ~ Clinical characteristics of cashew-allergic patients
SRS PR Tg—L LS
W/ (U, /L) g
1 5B 5H 0.71 2.0
2 % 12 0.51 1.4
3 B 1% 0.39 1.1
4 B 14 A 2.90 2.8
5 5 3% 2.30 2.5
6 b’y 14 % 28. 80 4.3
7 B 1 % 10. 60 3.5
8 5 2 H 0.71 2.0
9 5 1 % 0.45 1.3
10 4 1% 0. 41 1.1
11 B 11 % 0.41 1.1
12 b’y 5% 0.45 1.3
13 B 3% 1. 40 2.2
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Table 2 Primer sequences for nested PCR

Bk JFAI(5°-37) B ) 37 A3
Fl TGGCAAAGTTCTTACTCCTCCT %
RI AAACGCCAGAGTTGTGAAGC %
F2 AAAAGGCCTTATGGCAAAGTTCTTACTCC Stu T
R2 CGCGGATCCCTAATAAGATGACTGAAA BamH 1

e 2V VA
1.2.2  FIk#MK pCold-SUMO-Ana o 3 (444 4
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A 5% RS A4 Wi 14T, 2 R 18 8% 2 hy TBST ¥k 3 1K,
10 min/ YK 13 451 825 o Al BE A4 o 3 A 9 4 %o iR
MG 73 1210 FiBEZE 1 ml,4 CHE 8 Ve,
A 1:7 500 #i B 69 BT IgE-HRP, IR BEE 1 hs ik
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Figure 1  Gene cloning results of cashew nut allergen Ana o 3
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Figure 2 Construction of recombinant plasmid pCold-SUMO-Ana o 3



i AR AR

CHINESE JOURNAL OF FOOD HYGIENE

2017 4E55 29 55 1 #

1 :M g Marker;1 2 pCold-SUMO 75 # 5
2 3 pCold-SUMO-Ana o 3 T 41 i ki
3  H ok pCold-SUMO-Ana o 3 # 7% PCR % &
Figure 3 Identification of recombinant plasmid

pCold-SUMO-Ana o 3 by Colony PCR
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Kl 5A 1 SDS-PAGE Z5 R E W], 52515 (1) | &

Ana o 3-CDS12  ATGGCAAAGTTCTTACTCCTCCTATCTGCCTTCGCAGTCCTCCTCCTGGTGGCTAACGCC 71
mﬁﬁﬁi@ ATGGCAAAGTTCTTACTCCTCCTATCTGCCTTCGCAGTCCTCCTATTGGTGGCTAACGCC 410
72 TCCATTTACCGAGCCATTGTGGAGGTTGAAGAAGACTCGGGCCGTGAGCAGAGTTGCCAA 131

409 TCCATTTACCGAGCCATTGTGGAGGTTGAAGAAGACTCGGGCCGTGAGCAGAGTTGCCAA 350
132 CGGCAGTTCGAAGAGCAGCAGCGATTCCGGAACTGTCAAAGGTACGTGAAGCAGGAGGTC 191
349 CGGCAGTTCGAAGAGCAGCAGCGATTCCGGAA GGTC 290

192 CAGAGGGGAGGACGCTATAACCAGAGACH

289 CAGAGGGGAGGACGCTATAACCAGA CTTGAGGGAATGCTGCCAGGAGTTG 230

252 CAGGAAGTAGA(

GTGCCGCTGCCAGAACCT.

ATGGTGAGGCAGCTGCAG 311

STGCCGCTGCCAGAACCTAGAGCAAATGGTGAGGCAGCTGCAG 170
GGGTGAGGAGGTTCGGGAACTTTATGAAACAGCCAGTGAATTG 371
SGGTGAGGAGGTTCGGGAACTTTATGAAACAGCCAGTGAATTCG 110
372 CCTCGCATTTGCAGTATTTCACCCAGCCAGGGCTGTCAGTTTCAGTCATCTTATTAG 428

169 CAACAGGAACA:

109 CCTCGCATTTGCAGTATTTCACCCAGCCAGGGCTGTCAGTTTCAGTCATCTTATTAG 33

B4 PHMEBE MR F 455 Ana o 3 (1) 2 5 )% 51 Hb XF 43 HF

Figure 4 Sequence analysis of positive strains and

Ana o 3 in GenBank
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Figure 5 Inducible expression of recombinant protein Ana o 3
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Figure 6 SDS-PAGE analysis of the purified recombinant
protein Ana o 3 by Ni-NTA

M 1 2 3 9 10 11 12 13 N
]%g eal L3
55 '
36 ]
28
- - -
17

M 2 Marker; 1 ~ 13 Sy B Go fCBA PR 13 5 N A 990 1L 3
K7 HEH Ana o 3 i) Western blot 45

Figure 7 Western blot analysis of recombinant Ana o 3
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