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i E: KIIKE (Dickeya fangzhongdai ) J&:51He 2 BHE Y B KM EHIEHE (soft rot disease ) M FEZHFIREZ —
IR EOREHERRE S Y EAE P K EERLELNIEN . WERE D. fangzhongdai OncS MARHE R 75 300 2=
( Oncidium, Gower Ramsey ) 3XJE i AR T B M A . AW BTEWHH D. fangzhongdai OncS vinE KK 14> 14
WA E, IRt R R R F Ed B RER, MR vimE BHTE D. fangzhongdai Onc5 12425 313 B H Y 20O HLTH]
RALFIS IR . AT L) D, fangzhongdai OncS 3L 40 DNA R, #d RT-PCR ¥734, Moh#kis vinE KW, JEdk
T B2 M RT-qPCR 2087 vimE 3 RTE D. fangzhongdai Once5 1242 300 22 B AU IR B 00 . 45 R0 .
D. fangzhongdai Onc5 vfmE JER ) ORF N 564 bp, Zif 187 PN FEMR; vimE & R0/ T & 21.93 kDa, Hlig%
M (pI) 24 9.01, & 14 AraC BZEMES L, vimE & 1BV ATRE MEREE S, TOESIK, AL B LS
P s s AR BT AR E B o- IR E (58.29% ) FITCHLIIAS M (40.64% ) 5 RIVRPEHT R, A SRR T 95 Dickeya
J& ALY vEmE 78 2GR = A RIE (>86% ); RT-qPCR Z304R W] . vimE BEHAE D. fangzhongdai One5 1244 3C
O == RV 25 5 RS = ARG, 7E 12 h YRR RS (P<0.01), EW vfmE & HTE D. fangzhongdai Onc5 17 3L
D2 A & ¥R A B AE R AW SR 45 SR i — 25 W9 vinE SER DI RE RN Dickeya J& ¥ i o B0 L $R L4218 L i
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Cloning and Expression Analysis of vimE gene from Soft Rot Patho-
gen Dickeya fangzhongdai Onc5 of Oncidium
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Abstract: Dickeya fangzhongdai is one of the main pathogens causing the devastating disease (soft rot disease) of Or-
chidaceae. Pathogenic genes play a crucial role in the infection process. Dickeya fangzhongdai Onc5 was isolated from
the diseased plant (Oncidium, Gower Ramsey) in Fujian province. Pathogenic gene play an important role in the inter-
action between pathogens and plants. The purpose of this study was to larify the molecular biological characteristics of
D. fangzhongdai Onc5 vfimE gene and analysis its role in the infection process, so as to provide theretical basis for fur-
ther reveal the pathogenic mechanism of D. fangzhongdai Onc5 vfmE gene in the infection process. Using the D. fang-
zhongdai Onc5 DNA as template, of v/imE gene was amplified by reverse transcription-polymerase chain reaction
(RT-PCR) and its bioinformatics were analyzed. The expression of vfmE gene was analyzed during D. fangzhongdai
Onc$ infecting Oncidium by quantitative reverse transcription PCR (RT-qPCR). The result showed that the ORF se-
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quence of vfimE gene was 564 bp, encoding 187 amino acids with a molecular weight of 21.93 kDa and isoelectric point
0f9.01 and a conserved AraC-superfamily domain. The vfmE protein was an unstable hydrophilic protein without signal
peptide and transmembrane structure. The secondary structure of protein was mainly composed of a-helix (58.29%) and
random coil (40.64%). Sequence similarity analysis revealed that the translated molecules showed high homology with
other pathogens in the genus Dickeya (>86%). RT-qPCR analysis showed that vfmE gene was highly expressed con-
tinuously throughout the infection process of D. fangzhongdai OncS5, and the highest expression level was at 12 h. vfmE
protein plays an important role in the infection of D. fangzhongdai Onc5. Research on the pathogeneisis-related gene
vfmE in D. fangzhongdai Onc5 provide a theoretical basis for further research on the vfimE gene function and pathogenic
regulation mechanism in Dickeya genus. Furthermore, such studies may be useful for finding new target to control plant

soft rot disease.
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MBI — EFER, PEIEEEREA X
O 2 FORE T AR AN AR R AR BT, E S0
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i B R H 2 —, BN JE A R TR K A,
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&R E Dickeya fangzhongdai Onc5 WA &
FA P50 2% ( Oncidium, Gower Ramsey ) 3R J& %
R TEAR T Bk, HAERA T e i, R
Az Gl S UE S R AR IA R A YL IR 2 | AR
T B A kS5 HA 22 B Dickeya J& 95 5
F B3 A R A3 WA K R W) A M RE B A
( plant cell wall degration enzymes, PCWDEs ) 1%
Yefm BRI, HEB BIE” iRP. Dickeya
JE R IR A E T, AR Z MR AR
ORI TR 0 I 02 A SN 2N &7 N A A o 1]
FEIEHEA . W2 A MAY . R W
HZe%%, HAbm E W AT K. FHE.
) TINS5 SN N N NI 20 NN 0 1
w42 G AR R D. zeae 51/ A /K R A0 T
LR AN AEHERY, LI D. solani 51#EH)
Ty A B AR 1 s R R AR AR R 1, R,
KT Dickeya J&I 1 0% HLHL A 5T 2 S HTHY

BEARJEN ( quorum sensing, QS ) J&—Fh 4l &
YA E ERRTR ERIN i I B = &S )i IR % EP S
1 QS G5/ TR R E HF M RE, 8774
PR BEORAT ¥ S A 2 A e 27 =17, 2013

4E, NASSER %78 D.dadantii 3937 @ikkH % 3
— BT AR RN R G ——vfim JERE , %R
{NAE Dickeya J& 9% &I H. & EIRSF, 1% QS RE
& 4 vmAZBCD , vfimKLMNOPQRSTUVW |

VinFGHIL] = AT s s 5L A vinE, #:
WF vfinAZBCD Fl vimKLMNOPQRSTUVW F %
15557 VEM G M, FiJm g ABC iz
H vimFG fi sk . MISMES VM BEE 40 i 4L
BB INZHAE, 24 VEM A8 — &m0 1M,

Sl RSy 2 S8 vimH/viml 8] R AL , Bis®
B vimH 55 vimE ik, vimE AJE—2 06T
it PCWDEs #HCEERIE, W D. dadantii
3937 XA EMRY . AL, vimE AT
VfinKLMNOPQRSTUVW vfmFGHILI F vfinAZBCD,
ML, fE0F/KF LT VEM {556 iAH %
R SEAEAR, ST VM (55 M i 2
(E 1) o 5SRAERIEMAEL, D. dadantii 3937
AvfmE AR AEIN LR 2% ( Saintpaulia ionan-
tha ) WIBORIE RIS . 2019 4E, LV 4P%E D,
zeae EC1 BT WA T D. dadantii 3937 [a]iE
vim FERE, W SR . AvimE 7B
zeamines ( D. zeae EC1 73 W B —Fh P A ZISHH W)
BER) EVWAEHHHCERN (zmsK. zmsd . zmsC
M zmsD ) UL} PCWDEs & 8 FH 63K A 2 ik 1=
Bl EREAR, AL, XTERE vim BRI R GE 0
AENEEZ I T1SS (type 1 secretion systems) .

T2SS. T3SS Hl T4SS 735 7 Gt Hk PRI Y 2 35 L L2
JEUB 13z 3h 1 (motility ) . BANERJEE 25" HF5¢
EW, D. dadantii W3 J1 55 A5 A S HR
( cyclic-di-GMP, c¢-di-GMP ) £ 5%, 438
c-di-GMP ¥R EEAKES, vimE Al{E NN EH S
c-di-GMP 25 53006 R ( pectate lyase, Pel ) &
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W pel L. HAT, vmE FEKFLLE D.
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0 @
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TN R GE vfim FE DN FE XS E0W N - 198 $ 4 B A
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Fig. 1 Model for the vfm function™

TERT s, KIRBATE D. fang-
zhongdai Onc5 WHRIERH T LRI T D. dadantii
3937 [AlE vfm HEPHR, K/NZ1T 25 kb, Hi4l
5 vimE, BLAL, BB IAXT vim S PR ) 56
P IE D vfimH R vfml 47 T e . R FRIE A
wEA4ifb, EFI, AR LL D. fangzhongdai
Onc5 W NBFRNS, WIHIEHF A EpE vimE
FE, IR A YIE B R SR IR R IR AT 40
Br, DR IE2e8 7R vfinE BEPRIX] Dickeya J& A5 )
W EUR TR P E LR R LRI 2%

1 MREAZE

1.1 ##

LIl Edk, REABA®REL HKEHE D
fangzhongdai Onc5 AR URAF T MBI ~7 B 2 1k
L, KHET 30%0M T, T80 Tk
{#47. pUCHM-T #fk . KIHFFH DHSa 24
WHATAY TR (L) BHARAE. Hk
Witk : 1% D. fangzhongdai Onc5 fil A 20 mL
JHE 1 R K SR (tryptose soya broth, TSB ) 1%
FEHrf, F30°C, 150 /min BSMF FREFR 12 he

112 22600 AP 4 DNA S BGaGH &
YHTR & RNA PR P25 & (bacteria total RNA
isolation kit ), cDNA A i & ( Mightyscript
First Strand c¢cDNA Synthesis Master Mix ) .
2xSanTaq PCR Master Mix (with Blue Dye) .
SanPrep F£3{ DNA JiZ IR & . X-Gal ##
SNIERACEIUET (IPTG) I B AT A
YT (B ) By AR Fl . TransStart® Top
Green qPCR SuperMix (+Dye 1) g HIt 5t 24
Y ECRA R A o 19 R R 3R B R Ak
( tryptose soya agar, TSA ), TSB #5553&5 LB 1%
F: 3 (luria-bertani medium ) HHASZCEG 2= H B
12 A&
1.2.1 314t 5 & 16 NCBI Bfls ) h A4k
D. fangzhongdai Onc5 Btk 4 % A 4 ¥ 51
(PRINA750274), FEHMYHER vimE TFb 1
HE ORF J¥% . {#i ] Primer 5. 0 &MA4-1T514, 4=
RS ITHLE 1, BIRAETAEY TR L
) et A BR 2 /A R o
1.2.2 RT-PCR ¥ 3 B ey AW A5 Fl 405
A2 DNA $HGAH & #EH D. fangzhongdai Onc5
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Tab. 1 Primers used in this study

BIFA (5-37) e

Primer sequence (5'-3") Function
ATGAGCTTACAGAACACCTACG P
TTAATTACAGAGGTTCTGGATATTATC
CAATCGGTCAAGGCAAGGCTAACG
recA-R  ACACTCGGCACGGCTTCATTATC
E-F AACTGGTCGCTCACCGATATTTGC
E-R CGGCGGAATGTTGTAGGTCTTGG

EILZER

Primer name

vfmE-F
vfmE-R
recA-F

i
¥
&l
izl

ik DNA, DA BARGEHEAT vimE JER 94 . PCR
PHifkZR: PCR Mix 12.5uL, k. FiEsl¥4
20 pmol, DNA ##k 5 ng, ddH,O #M&E = 25 uL.
SR 5 94 CHUAEPE 5 min; 94 ‘CZAEHE 30 s,
Bk 54 °C 455, 72°C 40, 35 PMEH; 72 CHE
fift 10 min, EERZHLIKAEIN, 45 pUCM-T
TE 16 “Cib i 4%, ¥ H % Ak 2 KIGHF " DHSa
WA THEFEZEK (ampicillin, Amp ) 19 LB 157
F, R Amp PUHETIES o- B ANIGR I HPE 5
BT, BRAETAY TR (i) BihERA
A HEATI Y o
123 AW &S5+ dlid EXPASY EA T H
ProtParam ( https://web.expasy.org/protparam/ ) il
WL H B 0 207 B . FIRSF A . &
FR AL ME R ; A ProtScale ( https://web.
expasy.org/protscale/ ) 7E£k T 240 8 H L1 3%/
Bi/K M i3 Conserved Domain Search {4 i il
vimE I IRSFE 5 ] NCBI 78 4 5
( https://blast.ncbi.nlm.nih.gov/Blast.cgi ) X3
e DNAMAN - I%E vEmE 28 1119 25T
B AT [ PR 534 5 i85 SignalP-5.0( https:/www.
novopro.cn/tools/signalp ) 72k T. H.iE1715 5 Bk it
s ) H TMHMM-2.0 ( https://services.healthtech.
dtu.dk/services/ TMHMM-2.0/ ) 74k T H 75
SEFTIT ;] PSORTD version 3.0.3 ( https:/
www.psort.org/psortb/ ) 7££k T H.iE47 8 F W40 fif
EN; Al SOPMAC( https://npsa.lyon.inserm. fr/cgi-
bin/npsa_automat.pl?page=/NPSA/npsa_sopma.htm
1) fE4E T BN & 1 s it Ar o4t FH
SWISS-MODEL ( https://swissmodel.expasy.org/in-
teractive ) 7EZ% T HLiEFT 2R (9 B — sk wii
FH & A B E AR M2 88 B ( https://string-
db.org/ ) PEAT vfinE DR 4% 8 1 i AR U
1.2.4 RT-qPCR 5#7  Lh recA NS, LI E-F

1 E-R 59 1), Kl vfinE £ D. fangzhongdai
Onc5 FERAZ YL 300 2= i R i R A AR Rk i
WORE J7 152 J5 0 i S U O O ik Al S, B
AR s PRI SO0 2 i i 5 KA E
25, B VE TR A AR R 2SR T 1%
NaCIO %W H 15 min, i HICE KIEVE 3 #,
ETICW R FRILA . TG 2 T SR R AR
SO = MR 2E BN EM S S ul D, fang-
zhongdai Onc5 WK (W 1x107 4~/mL ), E+#
0 h DS &S I [a] sOBORE (3. 6. 9. 12, 18,
24h), BYHCEMSE 1 emx1 em BT R (L35
e e ), BRI ITE] LRI 12 M ERD AR,
4 DM RO —REAS, S 3 R, AR
A B T80 CIRAF#

M S RNA Hh2E0M & 52 D. fang-
zhongdai Onc5 FHRE RNA, M cDNA &R
& A G B A R 5%, X cDNA B2
—HEHAT AV B L SE PO E B PCR VAR 5
A 20 uL: TransStart” Top Green qPCR SuperMix
(+Dye I) 10 pL, ¢cDNA 1 puL. F-Primer 0.4 uL.
R-Primer 0.4 pL I Nuclease-free water 8.2 L. %
R &&AFHR: 94°C 30s; 94°C 55, 60 C 15 s,
72°C 10 s, 42 DEI; 78 72 °C WHERIOLH
o R 2R H S DR A AR X A
1.3 HiEsbiE

KA SPSS 19.0 B Ak B S K dls , R
Duncan % EATREAS ) 22 5 0 & 50 #r, P<0.01
FonEWE BT ER 3 K, ] Origin
Pro 8 A [#13%

2 HRE5HW

21 vimE EEKEESFIISH

W 2 P, e E Ak i IR — 2
HAAW MWW $iz PiE ] pUCm-T #iik
LB F, LA XN, I D.
fangzhongdai Onc5 vfmE 3£ o XF vfimE 5& KT 51
SR KRB, ZFHIK 564 bp, gt 187 N
LR . M Conserved Domain Search iz JE K 11
IR P AN AT, BN HEA 1 AMRSFE
B, RGN TR EERRIT AN 172~426 i E
1 AraC-superfamily 54 3R( 1] 3 ), 25 SR 2 vinE
FENJE T AraC F st id B A ZE 0

5 GenBank H{FE MY Dickeya J& ¥R R vimE
LR FPI AT XS, 455 EW, D. fangzhongdai
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Onc5 vfimE 5 D. dadantii 3937, D. dianthicola
16JP03 . D. poaceiphila NCPPB 569 . D. solani
CFBP5647.D. zeae EC2 . D. chrysanthemi Ech1591

M1 D. fangzhongdai DSM 101947 T ¥ i1 [l 1 43

TR 95.74% | 94.86% . 91.13% . 96.93% . 86.88% .

89.18%7#1 98.82%.

1  ATGAGCTTACAGAACACCTACGCCCATACGTTGGATAATGATATTTTCAACAACAACCTG
1 MSLQNTYAHTLDNDIFNNNL

bp

2000
1000
750
500
250
100

61  ATTCAGGATATGTACCGCCGTCACCCTAATTTGAGAAAAACGCTCGCAGCCAATAATAAA
2, 1QDMYRRHPNLREKTLAANNEK

121  GCCACCAGCCTGGCGGGAATTATTGACTATATCATCGACAATATCGGTAACAATATTACG
4 ATSLAGIIDYIIDNIGNNIT

181 CTGGAAGATCTTGAAGACGTCAGTGGTAAATCAAAATTTGATATTTGCCGTCTTTTCAAT
61 LEDLEDYV
241  CAGGTCTATAACATTACGCCGATGCGCTGGATTTGGCGTGTACGCCTGACGCTGGCAAAA
81 QVYNITPMRWIWRVRLTLAK

301 GAGATCATTCATATTTCGCCCAACTGGTCGCTCACCGATATTTGCTATGCCTGCGGTTTT
101 EIITHISPNWSLTDICYACGETF

361 TCCTCGCTGCCGCACTTTTCCCGTTGTTTTACCAAGACCTACAACATICCGCCGCTGAAG
121 s SLPHF SRCFTKTYNIPPLEK

421  TATCGCAAAGCGGTTTCGCAGGAACGGGAAAACGAACAGCCGCGCACCCTGCAAAACATG
141 Y RKAVSQERENEQPRTLQNM

481  AGCTTCGATATTATTTTCGGCAAACAGCGTCATCTGTTCTCGCGTCACGTGCTGCTGGAT
161 S FDIIFGKQRHLFSRHVLLD

541  AATATCCAGAACCTCTGTAATTAA

SGKSKFDICRLTFN

181 NI1QNLCN*

M: DL2000 DNA marker.
B 2 D.fangzhongdai Onc5 # vimE EE &) 5=
Fig. 2 Cloning vfimE gene from D. fangzhongdai Onc5

1 75 150 225 300 375 450 525 564
L | | | | | | | |
Speciﬁc hits HTH ARAC
Surperfamilies HTH_ARAC superfamily

B 3 vimE &8 KR EHE RN

Fig. 3 Conserved domain prediction of vfmE protein

22 vimE EHELERS

BT A BRI R 2R 1 B AR A AL .
ExXPASY MITEZL# A ProtParam T & 1 i 4 T
KM CoreHis2sNa7s0250Se, BT 43 F & H
21.93 kDa, g% (pl) K 9.01, J& THE
mEE (>7) 5 ARETRECH 59.65, B T AR
EEE (>40), BRVEMEIRECH 91.28, RAKHF-
PIRECN-0.397, S IEMR B /K P2 S SE R 1 — Fl
SRR, BiKMEESERN TEARNE, mTF
HH K R AE AR R, SO OR R 1 B = a5
FRAEH . vEmE 2 A 2 LR i KK B R
54T PSR st AR, ORI N 2.044, 55 150 (A
A Wi/ ME-3.511 (B 4) , #EW vfmE 1
R AT KR A .
2.3 {ESRK. BESRE X TN K 40 AR 7E far

TMMHM P25 R R W], vimE & AN 7E
LRI, ARSI E A (& 5A) . SignalP-5.0
T ZE R BoR, vimE & AIAFEEE SR, A2

3 T T T T T T T T T
— Hydropath./Kyte Doolittle

2_

43+{& Score
|

74 1 1 1 1 1 1 1 1 1
0 20 40 60 80 100 120 140 160 180

{3; 55 Position
B 4 vimE ZEESEBRFE/TKED T

Fig. 4 vfmE protein hydrophilicity and
hydrophobicity analysis

WEH (K 5B) . D. fangzhongdai Onc5 vfmE 5
P 40 A A7 T30 25 R R B, vimE 8 H 325010
TUufamT, JE B A s
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53
— SP (Sec/SPI) -- TAT (Tat/SPI)
A LIPO (Sec/SPII) -~ CS  Other
0.8
jo)
g
i& 0.4
KR
oL
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£ &5 Position
L2 B — Transmembrane Inside Outside
1.0}
jo)
808}
1%}
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| 04}
02}
0
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5 D.fangzhongdai Onc5vimE EE{EER (A ) FnEE

FEX (B) i
Fig. 5 Prediction of signal peptide (A) and transmembrane
region (B) of D. fangzhongdai Onc5 vimE protein

A 10 20 30

24 vimE EASREMTMNEEZEEREEN
KO

TR EER TN SE R B R, vEmE EHSA 3 b
TR, Hop o BBE X IR 109 NEIERR,
58.29%, FEAREEIXEA 2 DMEERR, & 1.07%,
TCRNE A 76 NEIEER, 5 40.64%., MWIEF
JRAREARGE TR, a-BEHEAJC R il J& vimE
BANEESEMTTH, T EAZKREE (HF
6A ) . RS WBXT D. fangzhongdai Onc5 vimE &
H = a5k i (& 6B) , =45 L
C6CFY9.1.A ( D. zeae Ech1591 FkkH AraC 51t
ST ) AT R R AR, [R] U AR
SRFEFIRARLE KT 30% Y, AW 58 o )56 51 AR AL 13
H 96.26%, ULBHZE R TIEE, 155 =G L F
U H o BT A TC R 4 il 201, 5 2 A T
SERMIE . TR vimE PGS E A Z [
KR, RMEATEEMEEEE (PPIs) #H17
waHr C(E 6C) o Z5RERA 10 MEATKYS
vimE HEAEAE, Bl AraC ik FIHEEA
( ADM96899.1 ). L- MR T s E A

40 50 60 70

MSLQNTYAHTLDNDIFNNNLIQDMYRRHPNLRKTLAANNKATSLAGIIDYIIDNIGNNITLEDLEDVSGK
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hhhhh

hhhhhhhhhhhhh ee

A vimE A B HEM (O o, WETEE. MBI, LaFhE. EMEE); B: vimE & A =HE5H;
C: vimE HHAEAEMAE LR
A: Secondary structure of vfmE protein(Blue letters: a-helix; Yellow letter: Random coil; Red letters: Extended strand); B: vfmE protein
tertiary structure; C: Interaction network relationship of vfmE protein.

6 D.fangzhongdai Oncs vimE EEHBRLEHWTNSEAREIEMEXRZNT
Fig. 6 Prediction of high level structure of Analysis of D. fangzhongdai Onc5 vfmE protein and analysis of the relationship
between protein interactive network
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( ADM99315.1 ), L-B A4S 58 H (rhaR Al
thaS ). 2 &% AraC 59487 Rob Z 1 ( Right
origin-binding protein ). 2 ¥ R EE H

( ADN00015.1 il ADN00336.1), 5i% S5 1-F
PABEEAER & H (araC ) F1 DNA 4565 S
A+ (yqhC ).

2.5 vimE EE% D. fangzhongdai Onc5 HHj
RiEHDH

vimE TER Az Je ik B rp RS m kil 1
AN A B 0] A F R S T R AL, A
7 WA, vfinE 1€ D. fangzhongdai Onc5 174 300>
= AR S 2R AR HERIA S A 3
FERERD 3 h JFRBEE M 12 h RikEIRFH
s R 18 h G, R EE T HEBE TR
o UL, vimE BERTEAR YL WA R B B K 455
HEEH

g 107 COoby OO g
‘2 14r a aa
o =
%12— a {;
2 10+
il
i 6 b bb
K4l bb bb
K
' 2F
Eo
0 3 6 9 12 18 24

AbFRRHA] Treatment time/h

ARG FREFR IR 257 W FE (P<0.01),

Different lowercase letters indicate significant difference (P<0.01).
B 7 vimE £REZ D. fangzhongdai Onc5 2330021
FESEIEPrRIE
Fig. 7 The expression of vfmE gene in the process of
D. fangzhongdai Onc5 infecting Oncidium leaves
and pseudobulb

3 it

AW R vimE 3NS5 Dickeya J& ¥ il E
BT R AR RN R R A O 1, B ET
vimE R 7 FRHAE B AF IR ULHGE o A5 A SC
0% D. fangzhongdai Onc5 H gl H vimE HE[H
FIR AP B o AR R BT . DO RE S5 Ol
AT RN 3B o S5 FEH, 002 vimE BEH 2K
564 bp, D 187 MR, HAEZIMKF
5 Dickeya J& AR A Y FIIRPER R, SATE
86% LA I, Wi vimE JEHNTE Dickeya J& ¥ i # H
R RS o FESRBUKME b, vimE 8 32 —FhEK

HEA, HZEAARAFESRTY, IARE
W RS L, vimE 8 A 25 5 I DXl Y 445
¥, AR FEREN, T2 EMpE, Ui
vimE & 1 FEAEMIN L EER .

vimE & BEA 1 DMRSFEE I, S5 87
TR T I 172~426 fi &, J& T AraC( amino
acid response and amino sugar catabolism ) i % %
LG, AraC B H R E AR TAHEY, 25
WA . LU, B2 TR RE RN EUR PR ) 2 A
GRS IO [ OR e A 55 A I 2 N
KRNI ( Aeromonas hydrophila ) 1-35 ¥k AraC
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