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1 HRS R

1.1 i R B

B B 5t 9z e R B S R E SR = T
2012 4F {2 B8 108 B F M 4 T Bk Bk Y 5t
7% BE JFS, B — 80 “C {17 1Y i b, 76 & KB
FEFR B T 25 CRAM T IE AL 48 h, B & 1) 4%
FhAEAIE |25 CHi 3% 48 h, PRECEATE 7% T WA 85
FEH,25 °C,180 r/min, B3 5% 24 h. 4 CIRAFHH.
1.2 BitiiREX

Fie RES 95 o3 A1 1) A il 28, 3 JBORT B30 K D TR
R4 °C B0 R U A, SZE K (ddH. O) P i 5
AN R R BGR ) £ (TTANGEN., Jb 50) $2 BUFUR:
PR e U IE I o VIS I = o SN
ddH, OFE 65 “C e /K ¥ 8 th B, 5 J5 Bk i T
20 pL 1y ddH, O v, RAFAE—20 “CRIIKAE 8 .
1.3 MEREREESH

SRR A AT B (paired end) I 3k 45 J5 4R %%
it 0T I IR R s HE AT BT i AR . BTAR A5 R AT G0
FrifE Ja . FH SPAdes Bk 14 #F 17 5 X 20 9F 4%, o
SPAdes J& % '] I 2k P 422 /1N 8 B DA 41 0% 4, DF 42
R IR scaffold, 1 J§ H Gapcloser } GapFiller
X} scaffold #b Gap, i J5 &K H PrInSeS-G it 17 J¥ 51l
KIENY B S R ) RAST Xf 3 [N 4 o 47 1 B¢,
RAST 1 56 0 35 P 21 1 47 5 DR J0 00 i J %o 266 JA) 44
M RE TR . FEARTIIN ) ORF J¥ 41l if EMBOSS
i) transeq B2 )7 7 4 o 5 A7 8 J5 KR BT )
AR AT L, i 0 5 R A ) R P R AT ) R
H R, R I NR,CDD, PFAM, SWISS-PROT,

TREMBL fil COG FERy A, ¥t — £ 317 GO I
fit .COG HIBEHF pathway i35 VE 9 5 42047 .

2 HRESH

2.1 JAL DNA B932 BX
AR FRL KRS I 445 2R B JBCZ A 5 M B BOR. DNA

(ODsg/ODygy = 1.8~2. D Y g M 5 24 3 4 T4
TR A BR 2 /) R 4T T — 5 e T4k,
Wi (paired end) ¥ , 2L 3RA5 A9 F s & 4« reads 3K
H 413 666 45,3 104 902 726 bp, H i 5 & 10 5
P (>Q20)94 531 269 bp, A% 90.11% , KT w5
3 o 0 S R R ] BB DR A R A R e, T
Xof B e A R AT O ko T SN Ak R BRI A
B T A 20 CRE R =120) , B 1 K/N5 bp,
K E B 35 bp, VIR reads & N #8502 4 K &
5 35 bp, 99% LA LIFHIZ QC Z )5 B A7 Tk,
TR EE RAT A I T O i bR . N QC Z
J5 B TR BE AL 10 000 4% reads L F) nt $ i
JIE P OR AT IS YR (R D)
22 EREm

WAL RS AL PE 25 R W OR TR 4 K
65 149 bp, V¥ GC &K 56.29 % . Fh% A 83 43k
(3R 2 MR 3) B P2 s A4S B2 611 bp., Zwi b 45
MR E 2 H (hypothetical protein) F1 38 /78 FUil I
REME (R D, 38 NTReE AT A 6 45 T4SS
B¢ T3SS BUAF W RGAC, 2 5 4 0 45 5 % f
B IR F 1A% 2% 5 s TR it 24 M B0 1 19
AL 8 AN H S 5 R AL R B 1 B R
[ (mobile element protein) ; &5 H 55 £ HE .5
FZRU S5 AHC & A DMT B K%
23 JF8EREHAINBEER

1) Gene Ontology (GO) 432, XF T im iy & A
HATT GO Hifig sy e, b4y 33 A H R b
69 & GO Thfigsrds, WE 1 fra., WA Y2t
ML 4L 5 A T UI6E 3 AN m T LR T RE .

Ayt B A A R AR R L A i
G 2 8h R — A MU R AR R N
I 22 4L VR AR 20 i A A R i A ) R G )
PR, v 55 007 38 A= R 4 e A W A DG i PR T
RETETE EICAAS R ERBE I R FEVE s AN A4y b . A
55 A0 DXL 20 200 S AT S A A XA L A
JIE0 S A | 40 9 A DG 1) 35 P HG v 55 A O ) 3k P
HEkz,
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Table 1

ik i EB 53 L XY 45 R

Paired end sequences compared with database

YIFh Species

HUE Read numbers

T BB T 3 O 206 AE AP DC3000 Pseudomonas syringae pv. tomato str. DC3000
T A B S E BUR AR AP 1448 A Pseudomonas syringae pv. phaseolicola 1448 A

T HF R ERAE B BR R Pseudomonas syringae pv. actinidiae
THBAME Pseudomonas syringae

A= B LI B 4R AE A CFBP5530 Xanthomonas arboricola pv. pruni str. CFBP5530
THB A E T HFBORA R B728a Pseudomonas syringae pv. syringae B728a

BRI Pseudomonas savastanoi

TH A EE A BOR LR Pseudomonas syringae pv. Theae
THRPNTE I BURZEFN Pseudomonas syringae pv. tomato

T A B B S BUR S Rh Pseudomonas syringae pv. maculicola
T B S BURAE R Pseudomonas syringae pv. phaseolicola
PWNA M B F113 Pseudomonas fluorescens F113

R A AR bR + 3 5 NFM421 Pseudomonas brassicacearum subsp. brassicacearum NFM421

THE AR GBI EFR Pseudomonas syringae pv. glycinea

3 820
696
636

R2 BERRBREK FSERARLFR

Table 2 The fundental state about kiwifruit

bacterial canker of JF8 genome

1% Class H{H Number

LK ZH K /N /bp Size 65 149
GC /% G+C content 56.29
Y i 2 9L K Protein-coding genes 83
fe/MMEEE /bp Min length 117
i KK JE /bp Max length 3 375
SFHK B /bp Average length 611.13
Y KK B K /bp Total coding gene 50 724
%7/ % Coding ratio 77.86
tRNA 0
rRNA 0

®3 BEEIRERST

Table 3 Gene annotation by databases

- e i 3
Bt A B8 Number of  BE ]/ %
Database source X
unigenes Percentage
PR <F B 2 CDD 34 40.96
HHERREEE COG 24 28.92
FEITCARELEE NR 82 98.8
E AR IR FE PEAM 32 38.55
l?‘ii*%ﬂ‘]ﬁﬁﬁ?ﬂ%ﬁﬁlﬁ 26 3133
Swissprot
EMBL %415 22 B3 57 13 28 1A o Ak
23 79 95.18
TrEMBL
FEHA KB E GO 33 39.76
50 HE R RURE R 20 E B2 45 KEGG 15 18.07
EFERFEHA Total unigenes 83 100

x4 EETpEETD
Table 4 The result of gene prediction

FHFZE The type of gene ¥ Amount

B8 # 1 Hypothetical protein 45
S 2 SR A A "
Replication, recombination and repair

TRt AR 8 R 52 R D6 Bk A 0
Enzyme transport and metabolism concerning gene ’

32 H [ Mobile element protein 8
20 T 43 W6 3R AT DG HE R 6
Bacterial secretion system concerning gene

I # & Phage 2
H AL HE Other function 3
FEH BB Total gene 83

2)COG HIfgsr2e. XF Bl 5 N #47 COG 2
e 2RI , ILF 24 4~ Genes BIER I 8 F COG
/2%, unigenes [ COG 4rZKE WK 2 i, 555
S EE A A S T T Y PR R R 2, RO L
PRI i 43 0 N I S i, I R T RE RN 2 5 4 I 4R
LG T BE 5 90 T 18 S0 P AR DG

3)unigenes 1) KEGG fRHE B R, X T4 uni-
genes #47 KEGG AR BERE, 9 LRI RE I 7
A pathway JZFEASTERE F1Y 7 4> pathway @15& 5.
FATH, G IAEE AR AL B SC A B R 22, i T2
TR 70 I R e L 53 B 8 o B DG T 1) 2 4 0
TS S AN A AR DG B DY 40 R AR 1 RE 8
B S R RN X AT RE Y Psa (T 24 1
A
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GO classification
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LA 50 A9 T DI RE 3 A D5 I X R IR G My 9 D) B

A 33 AFEHRE L 69 5% GO Tifiesrds, NAEY %
SERY AN R 3 T4 W0 K F- 2 R W 09 052 B2, 40 7 D RE i 1 46 ™ W1 78 7 7K P Y A& 3. There are 33

genes annotated on 69 function classifications.Defining the functions of genes and their products in terms of biological

processes, cellular components and molecular functions. The biological process refers to the collection of a series of
molecular events such as cell level,organ level,and tissue level. The cell component describes the position of the gene

PP S, o AR Yl B 18 AN MK P 68 TR VAL GUK S 45— R B0 5 7 35 8 (0 S 6 A0 20 20 il R 0 A S 200

product at the subcellular structure and the macromolecular compound level. The molecular function refers to the

gene product in the molecule level.
B 1 RIS SR E Sk JF-8 EEIhAE GO ##F
Fig.1 Gene ontology analysis about JF8
COG%r2& COG classification

Intracellular trafficking, secretion and vesicular transport
Signal transduction mechanisms

General function prediction only
Cell wall/membrane/envelope biogenesis

Replication, recombination and repair
Transcription

» Gene_num
1

Coenzyme transport and metabolism
T

Cell cycle control, cell division and chromosome partitioning
T
A 24 A FEE BN A AR COG R, 1T R RE AL 55 M P 328 i L 40 I8 B V0 38 L (5 5 5 5 8 T S R T , 4 i
BE AN MBI IR, S AR AT e o I s A A R 0 A R A e (R SR B . There are 24
genes predicted to have COG annotations. Annotation functions include intracellular trafficking,secretion and vesicu-
lar transport ,signal transduction mechanisms.general function prediction,cell wall,membrane and cell envelope bio-

genesis, replication, recombination and repair, transcription, coenzyme transport and metabolism, cell cycle control,

cell division and chromosome partitioning.
2 COG Mm%
Fig.2 COG function classification
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Table 5 Unigenes annotated in KEGG pathway

KEGG 5 &1 e LR %
Pathway 1D Pathway name Group Gene number

2 57 1 7R 5 A5 B b B

603070 Bﬂlﬂﬁ(ﬂ?ﬁ . ﬂﬁ‘j{n LR A A ‘ s
Bacterial secretion system Environmental information processing
L TS A M > 3

001230 %%ﬁ?i‘t%niﬂc ' . R 4 )
Biosynthesis of amino acids Metabolism

Hin 75 5 £ B A H

k002020 UL 355 * 51” I A , 2
Two-component system Environmental information processing

k005120 A 1 SR T TR B A A S T W E )

9

Epithelial cell signaling in Helicobacter pylori infection  Diseases
RNAMR [}

ko00400 2

© Phenylalanine Metabolism

A AL

602030 Eﬂlilt.ﬂﬁfi . {HH@LJ& |
Bacterial chemotaxis Cellular processes
o DR R -

k000360 mljﬁmﬁﬁi A R 4 .
Phenylalanine metabolism Metabolism

3 W # JERE 1) 43 T A B 2 R ook fa e HLAT S AR Y 5 g
, TE

JCREL S 240 TR 20 M Y — R LA B e A2 Y XUk
DNA 73 ¥, 2 5 20 1 5[5 o 4 F0 5L R A7 e 7% e
HE AT T 5L A5 B A AR AT B S 4, B it ke B OB $5
DUROGE 5 40 B T3SS Uy e RO PEA 6 . B
1 24 1 [ 0 2 7™ R, DR B T 52 3% WY 40 T 14 Tif 24 17
JE HBURLA 5 09 0TRSO BIF S K BRTE i 48 v
R T A ORE H 2 A DR B B9 T 25 D DA O A R
LR AL 1 5 PR 45 & e B A G . Stall 551 BF
FER I Xeo AR B 5R 1E5 — > al LA 5 1
JRi A OGP A HE Xanthomonas vesica-
toria M1 X. oryzae pv. oryzicola W — 874 ik
FIR) TR R T PR B B R . AN T 5 DN TR [ B A Ak 15 9
o B JES RS AR HLBORL L I e 45 SR 7R TR
A 83 ANHE L H P 38 AT I RERE A,
PRS2 o3 Bir T LA 358 97 o 11 RO JSORE 35 2 A R
Z 5B REUR S BN M2k 8 M EHES S
B EAMP R iz E N, 6 AN HEE HES
ST i A || Wi oS SN < I 7 B )
TTSSCULEL 73 6 2 580 « A o T 1550 i 11 J 240 1
YN 2R SR U LU s - B B /S £ W 1P U R U/
AR 1, BE 8 1 AF ARG SE Kt e, B Bl A0 B
R, A WFFUE S, 78 TTSS I 2 43 W & 50
Hh S0 20 TR R A T 0 AR 2 2 TR S
BE PR A3 I AR R B O N TR R LU R
JRYLE A I A — A P R B0 R 5% TR
KB AN ParA i 09 & H o2 — A ATP §i§ . %

T 2 SR TR R B BE TR LuaeR 5 2 AT 1) A A7 JR% i
BLH AR OG5 W0 3 0 R 19 3 3k A i) 5 ik
UmuC AR SOS BL2& RGN A 73 2 — 42 1l 2
B P B AAEE VIR S AR A DNA S
T4 R SRR A 5 B R THL L ik 1 W JBORE 5 A i S
A AR GE . BA H R n] LU R FOR o A 4 5
P B AR AR AT B W, Ah R PR A R
S EE T RE AR, UL Psa 1A MR 5 (04 BRI A
— L AL E M RE B AN B i D RE . dd
W, GO 4 a2 73 2R e v . 5 A 5 1) 56 DY B i A
Z AW A A0 O S A AR AR
i T I AT B 2 0 5 R | SR AR o AR A N A A A
BRI AT L o B A A R i T S R U R B
TTSEEE A AR SN R A S Al T A T 2y
PEAHOG ARG H e 2P0 A R AR W AE Y5 40 T30
REFP . A SRR EE & % % DT T P AL R L 4
B Fs TR TR AR IS TE A G B R N . Al
A AR 22 AP O B AR B Psa BRR DL
HEAF B BORLIEAT 1 4 B D2 I e o 2 B 5k A TR 4
S S U A DG B BE R L R A G Psa
JikE Al B H A 19 AR I RE L AN A= R pT ik BUR M R
RAWTEGE , KT Psa JFURLTR 24 19 AL -2 i ok 9l
R . AT Psa BOWRLHIAT T8 4L 18 18,
Ly 22 BE D 412 LE B M B 3t 1 Al 5
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Abstract To explore the pathogenic mechanism of Pseudomonas syringae pv. actinidiae (Psa)
from the perspective of plasmid,and to analyze the main genes and virulence factors they encode,we iso-
lated high purity plasmid from the Psa strain JF8 (Yuexi, Anhui) by plasmid extraction kit, sequenced
and analyzed it bioinformatically. The results showed that the plasmid was 50 724 bp with an average GC
content of 56.29% ,containing 83 protein-coding genes.Among the 83 genes,45 were predicted to encode
hypothetical proteins and 38 were known functional genes.Bioinformatics analysis showed that the plas-
mid carried several genes associated with bacterial pathogenesis and disease resistance. The plasmid car-
ries up to 8 mobile element proteins directly involved in gene recombination and metastasis.Five genes
directly participate in the bacterial IV secretion system and one gene participates in the [[[ secretion sys-
tem.The protein encoded by the gene ParA is an ATPase that plays an important role in the distribution
of plasmids and maintaining plasmid stability. The gene LuxR ,which encodes a transcriptional activator
protein,is involved in the quorum sensing mechanism of bacteria and affects the expression and secretion
of virulence factors. The UmuC gene is one of the components of the medium SOS response system,con-
trolling the amount of polymerase V in the cell.
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