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Cloning and prokaryotic expression of Flp pilus assembly protein
gene (PAP) from Candidatus Liberibacter asiaticus and
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Abstract Flp pilus assembly protein (PAP) is a secreted protein involved in the assembly of bacterial pili with
high-level expression. The total DNA was extracted from the HLB-infected green orange leaves collected from
Qionghai city, Hainan province, China. The target fragment of PAP gene was obtained by PCR amplification
with specific primers. Sequence analysis showed that the PAP gene is identical with the PAP gene of the Candida-
tus Liberibacter asiaticus (GenBank accession number: CP001677.5). Function prediction of PAP indicated that it
contains two domains associated with secretory function, CpaC and Secretin. PCR products were digested by
EcoRYV and Xho [ restriction enzyme and cloned into vector pET32a. The recombinant pET32a-PAP vector was
transformed into Escherichia coli BL21(DE3) and PAP was expressed in the form of inclusion bodies under induc-
tion by 1 mmoL/L IPTG. The PAP fusion protein was purified by Ni*" -NTA column and used as an antigen. The

mice were immunized intraperitoneally to obtain polyclonal antiserum and the titer was 1:500—1:1 000. Western

WiRHH: 2018-08-22 &iTHHE: 2018-10-01
EEWHE: HMAEKEHGTRIE (ZDKJ2017003) ; fE R 2 275 4 A F62 T8 (CSTC-QN201704)
* W{EVEH  E-mail: yunaitong@163. com, liuzhixin@itbb. org. cn



45 55 5 W

2 T A AR B TR T L o B B 2E O R 3R R (PAP) JE BI04 R s KP4 » 215

blotting further analysis showed that PAP polyclonal antiserum was specific to PAP protein, which is applicable to

field samples detection by ELISA. This study provides a research basis for the function study of PAP protein and

the development of protein detection products for HLB.
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Table 1 ELISA detection of field samples

450 nm 6 ODyso value

A SR IOB A B . :
Diluted protein extract BRI R HF R
Infected sample Control sample
1:1 000 3. 283 0. 261
3. 227 0. 276
3.399 0. 280
1:2 000 3.301 0. 269
3.232 0.278
3.319 0.271

1) PR b ODyso /% BEAE i ODyso>2. 1,
Infected sample ODys50/control sample ODys50>>2. 1.
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WP_076969131.1 4 Ca. Liberibacter solanacearumZ$HU IT /T 433 R 5 B H; WP_047264076.1 4 Ca. Liberibacter africanus2& R IT /I 4335 22 55 2 H; PTL86496.1
A Ca. Liberibacter europaeus 6 3£l 4 CpaC; AGA65276.1 K Liberibacter crescens BT-128%1 11 /IV 433 & 4543 W R cpA/CpaCZE H; WP_081583181.1
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WP_015452435.1, WP_031934866.1: Type Il /Il secretion system proteins from Candidatus Liberibacter asiaticus; WP_103846919.1, WP_034442505.1,
‘WP _013461548.1, WP_076969131.1: Type Il /Il secretion system proteins from Ca. Liberibacter solanacearum; WP_047264076.1: Type Il /Il secretion
system protein from Ca. Liberibacter africanus; PTL86496.1: Pilus assembly protein CpaC from Ca. Liberibacter europaeus; AGA65276.1: Type I /IV secretion
system secretin RepA/CpaC, Flp pilus assembly from Liberibacter crescens BT-1; WP_081583181.1: Type Il /Il secretion system protein from Liberibacter
crescens; AHA27599.1: Flp Pilus assembly protein CpaC from Ca. Liberibacter americanus str. Sao Paulo; WP_007556848.1: Type IL/IIl secretion system
protein from Ca. Liberibacter americanus; WP_113216453.1: Type IL /Il secretion system protein from Rhizobiales bacterium
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Fig. 2 Multiple sequence alignment of Candidatus Liberibacter asiaticus PAP and selected homologous proteins
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