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A study on the diversity of prophage types from Candidatus liberibacter

strain psy62 in Diaphorina citri collected from Southern Jiangxi Province
CHEN LiFen'®> XU Zhao-Huan'" XIAO LiFang' ZHANG Li-Qing' WANG Jian-Guo'** (1. School
of Agriculture Science Jiangxi Agricultural University Nanchang 330045 China; 2. Agriculture and
Grain Bureau of Chongyi Chongyi 341300 Jiangxi Province China)

Abstract: In order to research on the genetic diversity of prophage region from Candidatus liberibacter
strain psy62 in Diaphorina citri and the genetic differenty between D. ciiri and citrus strains. For this
experiment using there PCR primers to detect positive samples of D. citri were collected from seven locality
in Gannan. Initial result indicated that the percentage of type A and type B was relatively high the
percentage of type C was lowest. The study result suggested that different location of prophage in D. citri
populations have larger genetic differences. And “Ca. L. asiaticus” strains of Florida in the United States
Chinese “Ca. 1. asiaticus” strains of citrus are all have significant genetic differences to “Ca. L.
asiaticus” strains of D. citri in Gannan. It will further the research and analysis of the influences of the
difference prophage species to the toxic mechanism of D. ciiri.
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0 “Ca. L. asiaticus”

“Ca. L. asiaticus”

2014) . (2015) “Ca. L. asiaticus”
(2016) SSR
(2016) . .
(2016)
. 1
( Boyd et al. 2002; 2009) 1.1
o ( 1) 5
( Chen et al. 2010; 2013) ; -20°C o
DNA “Ca. L. 1.2
asiaticus” 5 1.2.1 DNA
( Tomimura et al. 2009) ;
DNA ( TIANamp Genomic DNA Kit)
(Liu et al.  2011) . UF506 67 DNA
SC1  sC2 OI1/012¢ PCR
1.2.2
(Zhang et al. 2011; Zhou et al. OI1/012¢ 67
2011) & ( Jagoueix et al.
2013 Zhou 1994) . PCR 30 pL 15 pL Mix
psy62 FPl  FP2 10.5 pL ddH, 0 5 pmol 1.5 L
.S uLDNA . 2.
9 / PCR 6 x Loading buffer
1.2% 100 V 40 min EB
/ o UVI o
1.2.2
(Wang et al. 2014) .
LJ753/
/ LJ759
( Morgan et al. 2012) PCR - PCR 30 pL
. 15 wL Mix 10.5 pl ddH,0 5 wmol
psy62 FPI  FP2 I.Sul 1.5 uL DNA .

3.
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Table 1 Sample information of Diaphorina citri

Locality Longitude and latitude Cultivar (yy - mm — dd) Specimen number
E114°55°48. 56" GZYF
2016. 07. 06 - 08
(GZ) N25°51-31. 01" Navel orange 1 2 3 4..10 11
E115°38°46. 49" XW-WF
2016.07.17 - 19
( XW) N24°57°38. 94" Navel orange 1 2 3 4..11 12
E115°10°42. 44" DN-BM
2016. 07.20
( DN) N24°49-10. 58" Granulated sugar tangerine 1 2 3 4..9 10
E115°3776. 29" YD-YK
2016. 07. 21 =22
(YD) N26°12°56. 86" Navel orange 1 2 3 4...12 13
E116°0176. 46" RJZT
2016.07.23 -24
(RJ) N25°50738. 72" Navel orange 1 2 3 4..7 8
E114°452. 15" NK-QT
2016. 07.29
( NK) N25°39743. 93" Granulated sugar tangerine 1 2 3 4 56
E114°05°41. 05" CY-HS
2016. 08. 01
(CY) N25°39-52. 85" Granulated sugar tangerine 1 23 45 6 7

2 PCR

Table 2 Primer pairs and programs of PCR

The name of primers

PCR

Primers

Programs of PCR

('bps)

Fragment length The source of primers

5" - GCGCGTATGCA

Ol1 94°C 3 min; 94°C 1 min;
ATACGAGCGGCA -3~ 64C 45 s: 72C 90 s
- 1160 Jagoueix (1994)
5 - GCCTCGCGACT 40 72°C'5 min;
Ol2¢ 2
TCGCAACCCAT -3~
3 PCR
Table 3 Primer pairs and programs of PCR
PCR ( bps)

The name of primers

Primers

Programs of PCR Fragment length

LJ753 37— ACCCAACCGTGAAAAGAAAC -5°
LJ759 5° = AAACATCCACCCCCGAACC -3
LJ753 37— ACCCAACCGTGAAAAGAAAC -5-
LJ49 5" - CATAAAGACCGCACTACT -3~
LJ27 3" - TTGGCGTATTTCTGGCGTGAT -5°
LJ759 5° = AAACATCCACCCCCGAACC -3

95C 3 min 94°C 20 s
54°C 20 s 68°C 3 min
38 : 68°C 10 min

2600 - 3100

94C 3 min 94°C 30 s
45°C 30 s 72°C 2 min
34 : 72°C 10 min

1400 - 1700

95C 3 min 94°C 20 s
54°C 20 s 68°C 3 min
38 : 68°C 10 min

1100 - 1400
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PCR -20C . PCR
50 x TAE 1% 2
20 min EB
o 2.1
1.2.2 PCR N OI1/012¢ N N
() o . . 7
SanPrep DNA PCR 67 PCR
N 0 PCR pGEM-T 42
Easy ( Promega) DH5« ( 1 4)
; 3 PCR
( ) ¥ , 1160 bp
1.2.3 Bk e o
DNAStar
SeqMan o
Ediseq - NCBI 1 0l1/012¢ PCR
“« ” . . .
BLAST ( hitp: //blast. ncbi. nlm. nih. gov Fig. 1 PCR amplification with primer sets OI1/OI2¢ against HLB
Blast. cgi)  GenBank © M DNA Marker; +CK ;- CK
psy62 ; . Note: M DNA
o ladder marker; + CK positive control; — CK negative
MEGA Bootstrap control; other lanes samples from Diaphorina citri.
( 1000 ) °
4 FP1 FP2
Table 4 Amplicon types of Diaphorina citri on the FP1 and FP2 prophages in the genome
Positive samples Type
Locality Type A Type A2 Type B Type C Type Cl No Type Negative samples
GZYF GZYF GZYF GZYF
(GZ) 14 9 23678 510 11
XW-WF XW-WF XW-WF XW-WF XW-WF XW-WF
( XW) 5811 12 312 6 7 10 49
DN-BM DN-BM DN-BM DN-BM
( DN) 2 7 10 59 13468
YD-YK YD-YK YD-YK YD-YK YD-YK
(YD) 59 12 213 7 134681011
RJ-ZT RJZT RJZT RJZT
(RJ)) 3 8 256 147
NK-QT NK-QT NK-QT NK-QT
( NK) 14 3 6 25
CY-HS CY-HS CY-HS CY-HS
CY 57 2 1 346
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2.2 PCR ( 2) o
Primer Premier 5.0 psy62
LJ753/LJ759 42
( 4 PCR LJ753/LJ49. LJ27/LJ759
LJ753/LJ759 PCR PCR
15 pL PCR Mix 1.5 L DNA

5 mol/L 2 puL 9.5 pL ddH,O0; 45°C 54<C

54°C ( 3), o

-
- —— e e e

-

-
-
L

LJ753/L)759 LJ753/1LJ49 LJ27/L)759

2 PCR
Fig. 2 PCR amplification for prophage of Diaphorina citri

2.3 psy62 (10/28) 2 . 3. 1.
2. 2 . B 25%
(7/28) 1. 2. 2.
PCR 1. 1 . cl 7.1%
28 (66.7%) (2/28)
4 s, . A2 17.9%
(5/28) 2 . 1. 2 .
psy62 FPI  FP2 2 1 1
5 / A A2 C 14.3% (4/28) .
B C CI; A 35.7%
5 FP1 FP2

Table 5 Different types of sequences identified from Diaphorina citri based on the hyper-variable
region of the FP1 and FP2 prophages in the genome

(‘bp) (%)
Type name Length Identification primers Specific primers Percentage
A 3107 LJ753/LJ759 LJ753/L)49 35.7
A2 2728 LJ27/1)759 17.9
B 2988 25.0
C 2693 14.3
Cl 2682 7.1
2.4 Genbank
MEGA 5.0 Kimura 2- ( 6)

parameter 28 ( 3) .
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Fig. 3 NeighborHoining tree for prophage gene sequences of Diaphorina citri and Florida strains
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Fig. 4 Neighborjoining tree for prophage gene sequences of Diaphorina citri and China citrus
6
Table 6 Homologous sequence information of prophage on the Florida
( bps) . .

No. Type name Accession No. Length Place host strain References
1 A JX275489 3107 - Zhou 2013
2 B JX275490 2988 - Zhou 2013
3 C JX275491 2692 - Zhou 2013
4 D JX275492 2123 - Zhou 2013
5 E JX275493 3072 - Zhou 2013
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( bps) N
No. Type name Accession No. Length Place host strain References
6 Al JX275494 2747 - Zhou 2013
7 A2 JX275495 2728 - Zhou 2013
8 Cl JX275496 2682 - Zhou 2013
9 C2 JX275497 2703 - Zhou 2013
“Ca. L. asiaticus” ( 6) 5
“Ca. L. asiaticus” “Ca. L. asiaticus”
o “Ca. L. asiaticus”
“Ca. L. asiaticus”
“Ca. L. asiaticus”
o “Ca. L. asiaticus”
3
Ca. L.
asiaticus ( Zheng et al “Ca. 1. asiaticus”
2016) . LJ753/1)759
42 PCR 3000 bp “Ca. L. asiaticus” /
42
PCR 14 o
PCR
D D
psy62 FP1  FP2 iFP3 iFP3 FP1 FP2
(Zhou et al. 2013) ,
o D iFP3
PCR D
psy62
FP1  FP2 5 N
/ o D
A 35.7% Cl1 ? D
7.1% o
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