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FASMERARKTERRXERNERE

xR, wEE, BEL

(bR ARMEKFHERELES AR ETRERLRE, Lig  201306)

W E: ZMHAXRARFAFEUNAE SRS RTEER, 5
T i R 2R A A V) T RE AR AE K P B R R IS, (EE ] R
BHANERE, FAE i8R <P E (Aeromonas sp. ) FUAL
PREFESKPERBEBAHKKTH, @3 PCR ¥ 1535 K3
ZFRL P FAE tra,rum J virdd FER, P18 H K 906 bp ) tra, 681
bp B rum [ 1 319 bp HJ virdd , 53 33|55 25 T B Bk 14 % 6 I L A6 Tt ol
VAR RS ATP B E BA & ER P REE, JFRE
XEERFH RSP, S R R W R R E A&

PR T Ao B A 7= il i 7
AW ERERETAREE S
KPR R, RAZHAE
NMEEA H i B i H B AR B 7 =
HEEFEMEE S W HEE %N
WEREE FARES.

KEEW: WEIRR ME; KRR
R EARB NEASWRG %

EEHRBMEET AR ERNE S, F BAEBMaiERE JBE

B ERIRES o X T BE— T 7 A S 2 R A T 2 ) DA % 7 T i

RPWH ST B X RAEZNH B,

TR 5 PR B £8F S (ELA B, £188 AR T 58 ( Takifugu
rubripes ) FARE AL AR 5 8 ( Takifugu obscurus ) 1E 1 [E
BRI R s i N THH SR A
1, FRFE ISR VERAR ™ o B AT N B A
R PR T i 25 2 (tetrodotoxin, TTX) EE R H &
PIEERUKIREE R4 o B R TR
IR KGR ™ TTX 40758, £ —E R E L A]
DAREAR SR FE T i fA P TTX 1 &, (HIRATXE
TTX M T L IEH . SRS IE 8
B TTX, 40 2 FAF 1 ( Bacillus spp. ) 3% RINE
(Vibrio fischeri) \ V&3 YN ( Vibrio alginolyticus) |
Wl R BB W E ( Pseudoalteromonas
haloplanktis tetraodonis) 3% %5 B il & ( Alteromonas
sp. ) RH M B ( Pseudomonas sp. ) \iA¥A4E /RIS
it £ B ( Nocardiopsis dassonvillei ) . X, 8 Ji B
(Aeromonas sp. ) ZE1°™R) | 3 e N R F & (0 40 B
BEA T TTX MREST , S FRATX 27 TTX Hy4H
B AT BE JE i K P 2 B # B (‘horizontal gene

RS EHA: 2011-12-08 f&E H#A: 2012-01-09

HESES: S917
MERFRASES: A

transfer, HGT) iy J7 A% H#E TTX & BUAHSCHER
WEMHE S HBRKFREEBN—FE
B R ORI & 5 T I — R E,
R BIFASB4NEE] (F9 DNA #6861 . RAT/ERTHIM
WHFErR, B M S0 2R J7 Bl 9 8 b 53 B8 B — #k
TTX FS 3 (Aeromonas sp. ) '), % BUZ 40 B
HAHRBFTORL( > 70kb) , W] BB & —Fh & M R
BLo B HEBUR— ALK ( >40kb) , ¥ I HEAR
(B8 EHMP RAE 1 ~4 D8I fE405H A
fefgE A AR, TIX 2 NHET, B
BT AR IV B3 R 48 (T4SS) BRRES4 % DNA,
W BB WA EE T R, QAR IR AR AT IS (Agrobacterium
tumefaciens ) 3@ 1L T4SS ¥ E DNA F12E H R 1%
6 A AE P A, T UM ) 40 P PR a8 A5 ) R R A R
As ) WA T KT B ( Helicobacter pylori ) 4315
) cagA SFAHXRE R BT T4SS vEA AR 4H 5]
BER . BABBRGHEBE(VESBR
48) RERE B R ARSBAR 3 AR H R, IV B4

EEWME: HEHARFIEL T H (41176108 ) 5 b M il 1L iHR1 51 B (11PJ1404400) 5 b B F & R & H R # R m B

(830701)
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RGAETWFHR B ET SRR HE T XREME
AL, HH VirDd B —F gy “HEIEEBT
ATPase, flififi i Fr 35 4h 2 F ATP B VirB4 , VirB11
— BN RGEEACAR ML RE & K Z % 1 DNA
fEBA W ARG M H A, kR
B R X i T DNA & HE &1, H o DNA #
SRR R S G B S, e B R IR XA
SEPEHAEAL oriT H nic i 5 b B ER — MBS i 1)
#o FHNEREF (BPBREREE A ) o B R K P 5%
B —Fh 5 2, W% 2 7E TR 28 £ W Hh i ) 4% 33, BT
5T Y 7 ) B R AT DL B AR 4 A\ JF Rk 12
I PR R AT 5% R T RE B , R S M R N B
JRET- T i ) PP 71, 4 5% JRE 1 AAH & e 57 v it 5 A
R FHE AZHT 1) DNA BBAL

AW A TIX BB E
(Aeromonas sp. ) BT & IV B R G K
T, R 2B TIX & Bk e 7K
LR B B E A

AR T
1.1 E#REIR

S B M (Aeromonas sp. ) Ne-1 H#k Jy 24 52
B EARAFRF
1.2 EBFHZE
1.2.1 kg

FlT 3 € 1 52 M\ I S0 2R J7 6 B S A0 2R 0
BEHHIRR Ne-1 e R R . BERY
3 Ne-1 B&#k , R F O 2L i (1 J7 15 S B Ne-1 4fi g
PILAE JFORL DNA™ e ITVE & T 100 pL
WL A 1 (0.05 mol/L #jZ#E . 0. 025 mol/L
Tris-Cl .0.01 mol/L EDTA,pH =8.0) | Bl 5{f
i, ARSI ST 5 0 200 L 35 8 T ) i 7 TR
I (0.2 mol/L NaOH 10 g/L SDS) , Eif# 5K IES)
(AERIZWRE ) , & T K E 2 min; A 150 pL
T VW T (3 mol/L Z R4, 2 mol/L JK &
BR) , B IR A B BOR IR S 7K ERCE 3 min;
BA 450 pL #9288/ R 5/ 5 00, IR G IR 5, 4
CHEL 12000 g x 10 min; /N0 BT —H
BOET, A2 /3 AR FNEE, RS 4 CH
IL>12 000 g x5 min; 1.0 mL ¥ 1 70% ZBEBE5
UIE 1 ~2 W, PLIEE = IR T BT YLIEW T 50
pL TE (£ RNaseA 20 pg/mL) ,37 C/K¥ 30 min
DABES# RNA 43F, -20 CRFFE M.
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1.2.2 5|¥it

VPR 3 2R B () 5 B R /K P 5% B AH 56 i 2
A tra,rum DL B vird4 , 3 3E GenBank ${IE JEE 7 %]
5B He X, S 3 BLAST 43 #7 2 85 2 rp 8 AR <7 Ik
BOCBOAHRE RS Y AR R, 519 7 5 an
= 1w, s1Wiitet, L% 8%+ 1k
4,3 H 3" K sk o R SR =B, 5193
B B TAYEARERAF G B

#*1 PCRYyHEFASIY
Tab.1 Primers used for amplification

514 J¥#3) PRAFIRBL
TRAf: 5'-TTACGAGATAAACGAGAAATAC-3' LRDKREIR
TRAr: 5'-CATCATCGCCTCTGCACTTC-3’ GSAEAMM
RUMf:  5’-ATTTCATATGCTGAGAAGCGTG-3"  ISYAEKRA
RUMr:  5'-TTCAATTTGTCGATTAAAGCC-3' GFNRQIE
VirD4f;  5'-GTTTTTGTCTTTACATTGGC-3’ VFVFTLA
VirD4r:  5'-GGAAACAAAATCGGCTTTTCAAG-3’ LEKPILFP
1.2.3  FRABHECHE N ) e

A LABURL DNA S AR , PCR 731 H b %
Ao PCR B fAFR: 5 pL 10 x PCR J v 2% i,
1 L 0.002 5 mol/L dNTP, 1U Tagq fif, & 1 pL
0.01 mol/L f) | F 5|4, DNA £ 50 ng,
PCR [ Jii% 94 CHUZ M S min J5 , #1730 ME
#:94 °C 30 5,60 °C 30 5,72 CHEA | min, HJ5F
72 CHEA# 10 min, X AxyPrep DNA %5 [B] i
5% & (axygen biosciences) [E] Uit PCR f=4#), B{K
BES RER &V, B EET pGEM-T
Easy #fA (premega) ,JEHARX R :PCR ¥ 3 pL,1
pL (50 ng/pL) pGEM-T Easy #if&,1 uL T, j&E#
B, LA S w2 x EREZ MR ,4 CRARER.

BT EAC RS S L TOP10 B bk, 832
UM 55 B BORL R AL BAR S 0L 73 F L RE S
R PR b A TR AR 45 R
¥ o
1.2.4 DNA B34t

DA NCBI % ¥ FE F BLASTX 4548 &K tra,
rum ,vird4 AR, B 45 55 GenBank 4§
8 e rh i B A G 2R R I &L R 7 37 AT LB 40
#rJ5 , 3E[A A Clustal X 1. 83 BHEHESTH#H1T 275
FeB, I MEGA 4 {4 DL 4R $& i ( Neighbor-
Joining ) 14 2 78 45 #E AL, W] & MR B0 UE B E A
1 0003k , 315 A 51 F{H (bootstrap ) LATFAE REE &
BRI BEE
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2 HREH

2.1 KEERBHEXER tra FHISH

Fi5]%) TRAf/TRAr PCR #3445 2| ¥l tra
B 906 bp K Bl 45 1) R JL T tra F7 51 34T
BLASTX 73-#r, %3k A 4 5 ) R EL R 7 3] 517 &
W ERGLE PP A B A R TR , A0 s A AT
B (Anoxybacillus flavithermus ) {55 BEEE , b ZE fFTF
)& ( Geobacillus sp. ) %% FERG , LA B HoAth i) — £
VNG, D ra WG EERITFIIFRICH

MR PERE L R GE AL (B 1) o tra GBS
1302 MEIERR, BAR 5 2T 4 B B R I R] U
1B 5 3 EE AT E (Anoxybacillus flavithermus ) F)
S PRI ARL, AR RLEE N 51% o XX W b % A
7 54T Clustal W HE51)5 & 3L, RE AT
JERGAER B EA—B, i Z BB BT, (52 Xt
X3 FEARL (1B 2) , BLAESR 156 ~226 DMEEERR
L B 55 R I P DR ST A5 AR 1, R G S B T
tra B[R %k PEBEHE A

100, Geobacillus kaustophilus hypothetical protein(YP146869.1)

pNe—1 tra

4_11 | Geobacillus sp. hypothetical protein(YP003671803.1)

Anoxybacillus flavithermu transposases(YP002315616.1)
59 Thermobacillus composti transposase (ZP08920508. 1)

L Galdalkalibacillus thermarum transposase (ZP08532032.1)

0.2

Wi il MEGA 4 #J# Neighbor-joining 2R 45 #E4L#, bootstrap 7 1 000 YR E & ;5 RACE 0.2 JE4LIEES . Geobacillus kaustophilus ; W&,

1 e BEESHEERFIITARN RS H LR

Fig.1 Phylogenetic tree constructed based on deduced amino acid sequences of tra

SEARAT B ; Geobacillus sp. : HbZEAUAT 1 J& ; Anowybacillus flavithermus ; ¥ HEEHIFTH o

pNe-1 tra
A. flavithermus transpcsase

pNe-1 tra
A. flavithermus transpcsase

pNe-1 tra
A. flavithermus transpcsase

pNe-1 tra
A. flavithermus transpcsase

pNe-1 tra
A. flavithermus transpcsase

pNe-1 tra
A. flavithermus transpcsase

pNe-1 tra
A. flavithermus transpcsase

pNe-1 tra
A. flavithermus transpcsase

& 2 pNe-1 tra

MSKKDAKRTLEFLYCDSATKSPRRSESSMQQFITGGQTRKELEAELFSMLQKTYGEMLQQV

—————————————————— LRDKREIRVDTAFGAVELKRNYYFDRVTKKY ICLLDHYLQFQ
LEWLDEELAKQRDKKRYYLKDKRTVQMQTLFGEVEVRRNYYLDREKGVYTCLLDAFLGED

* kkk * kk kk  kkkk kK * kxkkx Kk K

GNKGFSPLLEEWGLELATNGSSYRKAVETFEQFLGYSAMSHEALRQHLLHTSVLPAKEKR
GAKGVSPLLEETAIELAVTGPSYRQAAEALKKIVGYAVMSHETIRQLVLQATVETHRPME

* kk kokokokkok * %k * kkk Kk K * K * ok kK * ¥ * *
PFQKVLFVEVDGLYVKSQEKKKRGWELKFAAGHEGWKENGKRVRLRNKRHFLYEEKEPFW
RKRQVLFVEADGLYVKRQRSRRRGKEEKI LAVHQGWKVHGKRV SLVGKRHY VHETKEPVW
dkdkkdk kkkkkk Kk *k ok Kk * ok kokok kdok ok ok *kok * kkk Kk
EAFETFLONHYAYDPTQTLLI INGDGAGWI TACREY FRERAFF TMDRFHVARSMKQLMKS
EGLELFLIEEYGYDPTRDWVVINGDGAAWITACRDY FGKRAFFQLDRFHVAREIRDCLKD
* * kK * kokk ok khkkkkhk Khhkhkhkkk hk * Kk kK Fok kK okok ok *
HPRYRYMKRALKNYQVETLLLELNSAVGTMDT PEEEEKLAHFLGFLTHHQET IKDYRSWL
HPRYRTIQKKLALFDEHGLLTELHSAVGTLGEEKKEKQLEGLIQRIESMPGCLSDYRKWL
* kKK * *k kk kkkkk * * kkk hk
QEKGVDTTAYRPMGSAEAMM— = = == = = = = = = = e
REKGIDTTGMRPMGSAEGTMHV FAKRVKDGRSWCEAGI QAFLHVMVAVKDGLTIQTRRGE

kkk kkk  xkkkkkkk

IVIEEEKRETKRFTLVKKAVKNAGTKVVELVRGNIRYLQQSCGTPIYEVLKGLKGT

S5EAFRTEREHRDISBERF SIFFELR

Fig.2 Comparison of amino acid sequences of fra and transposase gene of Anoxybacillus flavithermus

SCFHREXIRA PCR 51975 * 751 [RIVR EURERR s LA T RIS h e e R A A

2.2 KFHBEXERE rum F553H

FiB|% RUM/RUMr PCR ¥ B4/8 B i rum
FER B 681 bp, HAfE T IS =YK 227 4~
AR, NCBI # R RIS HMH rum FFSE A
H5ZA-PibEE B BA R, Hd 5 E KZFRATE

(Bacillus megaterium ) ¥ 5t B & H 45 2L &% 5
(58% ) o FEHLS NEAHMIAYE B AT X 2
TR A AR E (K 3), #RHE BLAST R4 R
B 2 & A AT LU E rum GBS 28 E N 2R
T R K. BB RSFEAL S AT
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RBAESR 1 ~225 NRER AL E S R ERH
RFEIR(E 4) , B rum N TbEE

F DN, AN At 5 B B — A TP R AR, A
HEEHRBREHEEH R

100 Staphylococcus epidenmidis rlx protein(ADA80328.1)

72 pNe—1 rum

100 Staphylococcus epidenmidis relaxase nuclease domain protein(EGG95934.1)
Staphylococcus aureus. hypothetical protein (NP052695. 2)

Staphylococcus haemolvticus mobilization protein(YP254608.1)
Gamobacterium sp rlx protein(ZP02186051.1)

Staphylococcus hyicus putative relaxas(YP004264381.1)

Bacillus megaterium relaxase nuclease domain protein(YP003565694.1)

B3 rum ERESHESERFIIMMEN R LR
Fig.3 Phylogenetic tree constructed based on deduced amino acid sequences of rum
S i} MEGA 4 #J% Neighbor-joining 2 48 #E4L#t, bootstrap &7 1 000 YR 2 ; iR AL 0. 05 #ALBEES , Staphylococcus epidermidis : 36 57
R BRE 5 Staphylococcus aureus : 45 (0.3 B BRI ; Staphylococcus haemolyticus ; %5 1. % % BR 4 ; Carnobacterium : R B & ; Staphylococcus

hyicus : 348 % BR B ; Bacillus megaterium : 5 R ZEAIFTFH o

ISYAEKRADQREGVNCPAE YAKSQMKATRELWGKEGGI QAHHVIQSFKPG

*okk ok * ok *hkok  kkkkokk

EVSPELANKIGODLAKEIAPGHECVVYTHTDKDHIHNHIVINSVSYEDGR

* * ok ok * kKK Kk kkk kkk *

KFHAHGKEAIEKVREASDRLCKERNLSVVKEPSAEQRYARAEYGLAKRGV

* * ok * ok * %

VSWKDEIREVIDHEKQIAKNYDEFKRNLTDKYNIEVKERGKNISFRHPDS

Kk K * * ok k

QKFVRGKTLGLAYERGTIEDGFNRQIE
* *k * * ok

E4 pNe-l rum BEE R EERF

Fig.4 Amino acid sequence of pNe-1 rum
SCFHEXIRA PCR 51975 7 st A [ Y5 26 R ML
T RIZ R RA S AL

2.3 KRFEBHEXER virdd FHISH

Fi 5|4 VirD4f/VirD4r PCR 3~ 3 15 2] T 1
virdd FER F K 1319 bp, S M vird4 FRiSH)
BERFISGHBETTFEZNEIWREN
VirD4 5 5 A AR & B R IR, B 5 OB A ek
( Pediococcus pentosaceus ) VirD4 & H A1 &% &
J43% (B 5) . SEME virdd HASHEBK
439 PMEEERR, N-UA 1 A IR S B, AR
{3 5F ) Walker A il Walker B A& (& 6) , S B

B virdd 2 VAL R GE B ARG 5 o
3 g

TRV PR e A% 2 4 4 A [ AL 3% R () AT
AL —FhBEL B , X A L R &
BRI AFFEEEZAF ] 4 5 2 18] 5 5 F
KOFHBIRMRE L2 EmamE T Bshit
TUIF IR W A BORL B T ARSI B A
TR, E AR B T4 R Ptk
HANEERRD . Fldie REREE 5K
LAV JOE 26 BE T A% 3h A% R T AR K, R L
A RYUEREN A 5 7E A [ 1 70 IS0 (6 e 7%, 4 iR
BEHR — i h B R TR AT B 3 TR
S o BRI — RS gD S L T BRI B TR (TR 24
R, FNEFE), BN HEZA AN, BT
WA ERFFHANARDER, e LRE
TEFRGR RN IR TN B P, R B 2 BBt

FENZFEGRRIFAED KM E D REE ™
TI\X[G—B] .

Pediococcus pentosaceus VirD4-like protein(NP037557.1)

| —

0.1

100 .
_99‘:: Lactobacillus brevis type IV secretory pathway, VirD4 component (YP796397.1)
pNe-1 vird4

100 p=————Clostridiales bacterium predicted protein(ZP04670932.1)
e———C(Jlostridium symbiosum hypothetical protein(ZP08091139.1)
Plasmid pLB1 VirD4 type IV secration protein(YP740335.1)

B 5 virdd BERESHEERFTIFMEENREHELR
Fig.5 Phylogenetic tree constructed based on deduced amino acid sequences of vird4
1 il MEGA 4 #% Neighbor-joining 28 4t iE4b A% , bootstrap 247 1 000 YK E 52 ; #rRACFER 0. 1 HE4LIERS . Pediococcus pentosaceus ; R4 i FK
i ; Lactobacillus brevis ; S FL AT 1 ; Clostridiales : R ¥ H ; Clostridium symbiosum : 24 R EH

http: //www. shhydxxb. com
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FVE TLAJLYLF IEKG SPHLLI VCGF ILAIQGI GFLLKKLMEG PKPNNNG LLGKAKFS TAEDLKKN 65

Walker A *ox
GLTGNGI VFGKVKGQLIEKPP TKDGHVL VMGG TGTGKSRGHATPTLIRWKGTGLAIDIKGELNQL 130

* * *

* * * * % ok

* ok ok

TSHIMPSIVFSTKAQKARYNP LDWI VEI EDVQEMGRNIFPKPEKGD PFWAQSAQAIFSAACWEFK 195

* Kk %k

*

GKMS FSEVCQW LCSN PNEEIVKKLS GSSEMETKILI STVLNLKVET LGG I FAELRGKLATIAIDK 260

*

* Walker B

NIQYATSRSDFSPNDIESNMI FLEVAEHQIKQFGAVFTVIVGQFLRHLTRRAEHQONP PVLVLLDE 325

* %

* * * * %k %

FPRLGKMSEIVGGLATLRSRNVHLMLIIQSLSQLDSIYSKEERKVI VDNCGYKLVLNATDVDTQK 390

* kk ok * ok * *
YLSDMAGQTSAQIKS YSSDIKSIRVNTQEQTVPLIRPEE FGL LEKPILF 439
* * * * %

6 pNe-1 virdd BEERBIEERF T
Fig.6 Amino acid sequence of pNe-1 vird4

SCFHREXIZA PCR 514975 + AEAA RIVREHERG ML RHA T BS TS 45 M 3 LA T R Walker 44

AR AR TTX [ Ne-1 T8 4k N BT #5419
BORLFEAT 24T , B L RS B 57K -5 B AH 56 1Y
FMA tra, rum K virdd F3FEH) . tra R EEEE
B, Eh I 5ROk Hh A 7R B R T, B T AT AE R
R 5 g ik b3, T 457 10 ik (R T DA B R
WAL FFREBL R, THEkK, B NIRRT IR
T8, 5% RS AT R 3 B 38 A2 T AT LAY S P
R E BB KRR L B 52
FTEMRE KBEME rum FSHEERT
G524 rix FEEARRL, 15 Z B F) MobA &
H BRI B A4 5t R R 5 R B PR ST 4548
B, SEPBHUTE rum RS0 R E R T — L b
R . MBS B R B ok
BRI E R AR EERE L, BRI
BEH—EE RSB REMRIIR, EE R
G A5 I AR IR 1 7 D) B34k DNA, S8
LT vird4 GRiS )R B 5 2 50 40 i IV 220 0 &R
45 virdd ZEEARL, B ATP 45657 & ( Walker A
Ml Walker B L{K) MR F X, ZEHEES
DNA YEF, %5 B) DNA 7240 B 45 & 3 #2 Hh A BORL
HRIAEEEN AL L, WA BB H
FEBEES H, P R S A MU Ne-
1 B MRt N B A B R T B i R B ] o

Sl EartrR M, BURL pNe-1 & A ¥ HE B
WIEERH (tra) A K SHE G HERB REAHRXH
PIAZER (rum ,virdd ) , R RT AHERTZ OB B A
BRI W 17, i % e 7 B & P BORLAY
Fo WATE B HAHFEIETE EW Ne-l ZENIY™
TRl 25 40 B ) REOE o 2 R K R R Y O 0K
B TTX BT RE A AR Bk, i 22 RE % PRk

o RO AN S A T S P T R B AR IR,
FEOFZ A R R R AR A TTX & REETT
ARTHRESE. HRBEAT TTX &M &R
e TTX 403 2 18] Bk P56 8 07 X R Bk g e
AR, THRFE TTX & AR 5 B K3
il R et K R—FEE SRE K TAE, 5%
LAJE %ot ORLFF 571 4T 400 2 RE R IE o

B2k

(1] g™, 2=5e . WREUR T Sl Frae B A Je [ T]. g K
72,1999(1) ;10 - 11.

(2] AR, ERESC T A, % MR TR QR I 6 A T
1], Ky=24R,2000,24 (6 ) :539 —543.

(3] Ay, o o, o0 fol P00 6 T 3R 22 ) 56 R AR BT 0
[J]. 1K= K441 ,2008,17(6) :734 -739.

(4] kM, BE3CTT, 1508, % F ] PCR-DGGE 843 Hriff £
ARITBER IR T P 4R T]. gk RaESA4i 2006, 15
(3):257 -263.

[5] NOGUCHI T, ARAKAWA O, TAKATANI T. TTX accumulation
in pufferfish [ J]. Comparative Biochemistry and Physiology,
2006, Part D1:145 -152.

[6] NOGUCHI T, HWANG D F, ARAKAWA O, et al. Vibrio
alginolyticus, a tetrodotoxin-producing bacterium, in the
intestines of the fish Fugu vermicularis vermicularis [ J].
Marine Biology, 1987, 94: 625 —630.

[7] YANG G M, XU J L, LIANG S H, et al. A novel TTX-
producing bacteria Aeromonas isolated from the ovary of
Takifugu obscures [ J]. Toxicon, 2010, 56:324 —329.

[8] WUZL, XIELP, XIA G L, et al. A new tetrodotoxin-
producing actinomycete, Nocardiopsis dassonvillei, isolated
from the ovaries of puffer fish Fugu rubripes [ J]. Toxicon,
2005, 45 851 —859.

[9] SUGITA H, UEDA R, DEGUCHI Y, et al. Identification of

a tetrodotoxin-producing bacterium isolated form the xanthid
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Identification of HGT-related genes in plasmid pNe-1 from tetrodotoxin-
producing Aeromonas sp.

LIU Jing, YANG Gui-mei, BAO Bao-long
(Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education, Shanghai Ocean University,
Shanghai 201306, China)

Abstract: Many unrelated bacteria in phylogenetic relationship with TTX-producing ability were isolated from
various animals and environment, reminding us that horizontal gene transfer ( HGT) might exist among various
TTX-producing bacteria, but the exact mechanism is unclear. The objective of this study is to investigate
whether HGT-related genes exist in the plasmid pNe-1 isolated from tetrodotoxin-producing Aeromonas sp. The
tra, rum and vird4 genes were amplified by PCR. The 906 bp-length ira fragment, 681 bp-length rum
fragment and 1 319 bp-length vird4 fragment had significant homology to some transposase, relaxase and vird4
in sequence and contained conserved domains of these putative proteins respectively. The results indicate that
the tetrodotoxin-producing Aeromonas sp. has the ability to transfer genes by conjugation and transposition,
and also has the ability to transfer TTX to the hosts. The result of research in this study is believed to be
significant for the further understanding of the relationship among tetrodotoxin-producing bacteria and the
relationship between tetrodotoxin-producing bacteria and the puffer fish.

Key words: tetrodotoxin; bacteria; horizontal gene transfer; conjugation transfer; type IV secretion system;

transposition
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