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Cloning and Nucleotide Sequence Analysis of Aerolysin
Gene of Aeromonas hydrophila

LI Shou-Song* GUO Li-Xin JIANG Shu-Xun CHEN Wen-Bing SHAO Bi-Ying

(Fujian Entry-exit Inspection and Quarantine Bureau of PR.C, Fuzhou 350001)

Abstract: The aerolysin genes (aerd) of BZ and NK isolates were cloned and sequenced. The sequence
analysis showed that the partial aerd of BZ and NK isolates consisted of 1393 bp, encoding a protein of 464
amino acids. The similarity of nucleotide and amino acid sequences of aerd between BZ and NK isolates
was 97.6% and 98.3% respectively. The nucleotide sequence of aerd of BZ strain exhibited 71.6% to 97.5%
homology with other Aeromonas isolates, and the amino acid sequence exhibited 68.0% to 98.9% homology.
The phylogenetic tree based on aerd nucleotide sequences from Aeromonas isolates was constructed with
neighbor-joining method. It showed that there were three branches of aerolysin genes, and a close relation-
ship among Aeromonas hydrophila isolates which were clustered into the same branch.
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1 R i
1.1 #8l
1.1.1 EHRSEFEH: NK
; BZ
Et

(Japanese eel) LB

1.1.2 S FEMFRF: Tag DNA polymerase
MgCl, Promega ; ANTPs
pMDI18-T TaKaRa
1.2 7%
1.2.1 DNA BJ42EL: 1.5 mL

, 8000 r/min 5 min, ;
300 pL 5 min, 5 min, 3
10000 r/min 30 s; , DNA
1.2.2 3%t GenBank

> B

Aer4-Ph5 5 “GCAGAGCCCGTCTATCCAGACCAG-
3% AerdA-Ph6 5 “TCACGCTGAGGCTGACGTTGT
TGAAG-3 = AerA-PhS5

(GenBank DQ186611) 463 nt~486 nt
, Aer4-Ph6 1830 nt~1855 nt
( )
1.2.3 PCR##&: DNA PCR 50 uL
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lymerase 10xBuffer, 1 uL. dNTPs(2.5 mmol/L), 5 uL

MgCl,(25 mmol/L), 0.5 uL
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Fig. 1 PCR amplified products of the aer4 gene of Aero-
monas hydrophila
M: 250 bp DNA Ladder Marker; 1: BZ ; 2: NK

;3 ;4 Et
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Fig. 2 Positive clones selected by PCR
1: BZ ; 20 NK 5 M: 250 bp DNA
Ladder Marker

1: BZ; 2: NK; M: 250 bp DNA Ladder Marker

B3 [RAIKY) PCR ¥ 1 =4)

Fig. 3 PCR amplified products of recombinant plasmid
M: 250 bp DNA Ladder Marker; 1: BZ ; 2: NK

M: 250 bp DNA Ladder Marker; 1: BZ; 2: NK

*1
Table 1

23 BZ 1 NK 2 BYE5S5EHMEEESBEY

aerA FF 3Ry tl:isz& ial ARl

aerA

AHBHP3 (A. hydrophila, AF485759),
AHK4 (A. hydrophila, AF485772),
XS91-4-1 (A. hydrophila, DQ186611),
AH65 (A. hydrophila, M16495)!",
28SA (AHH4)(A4. hydrophila,
X65043)1, (AHH3)28SA (A. hy-
drophila, X65044)"), AH-1 (4.
hydrophila, X65045), 33 (4.
sobria, X65046)"), A1833 (A.
caviae, U40711)1", ATCC 49659
(4. trota, AF064068)!'Y, 17-2
(A. salmonicida, X65048)!"°), AB3
(4. sobria, Y00559)!'7)
DNAMAN 6.0.40 BZ NK aerd
GenBank ,
,BZ NK aerd
97.6%, 98.3%; BZ NK
88.3%~
97.5%, 92.9%~98.9%;
( ) aerd
71.3%~80.3%,
67.6%~84.9%, ,
(D

SEBEARTEDBY aerd ZERFIIF AL EAMESHIEBRFIIT AL T H)HREIRE

Percentage of nucleotide(above the diagonal) and putative amino acid sequence(below the diagonal)

identities of aerA among isolates of Aeromonas

Isolates AF485759 AF485772 DQ186611 M16495 X65043 X65044 X65045 X65046 NK BZ U40711 AF064068 X65048 Y00559
AF485759 99.8 94.1 90.3 88.1 88.0 98.1 73.0 94.0 945 79.7 71.7 72.9 77.4
AF485772 99.7 93.9 90.2 88.1 88.0 97.9 72.8 938 942 79.6 77.5 72.7 77.1
DQ186611 96.5 96.3 91.8 88.8 88.8 94.0 70.7  96.7 97.5 179.9 77.8 70.3 71.7
M16495 93.7 93.6 95.1 91.6 91.6 89.3 70.8 92.0 91.7 80.5 78.0 70.5 77.8
X65043 95.1 95.0 94.5 93.8 99.9 87.4 70.7 89.1 883  80.2 77.6 70.4 77.4
X65044 94.9 94.7 94.5 93.8 99.6 87.4 70.6  89.1 883  80.2 77.6 70.2 77.4
X65045 95.3 95.2 93.8 92.0 90.7 90.7 70.2 934 944  79.0 76.2 69.8 76.0
X65046 68.7 68.2 66.1 66.0 65.7 65.3 65.1 714 718 684 67.4 99.4 67.4
NK 96.2 96.0 98.1 95.5 94.6 94.6 92.9 67.6 97.6  80.0 78.0 71.3 71.7
BZ 96.2 96.0 98.9 95.5 94.8 94.8 93.7 68.0 98.3 80.3 78.5 71.6 78.3
U40711 83.8 83.4 83.6 82.9 82.7 82.7 80.8 634 843 849 79.4 68.2 79.0
AF064068 78.7 78.4 79.7 78.0 78.4 78.6 75.5 589 79.7 80.2 789 67.1 99.0
X65048 68.9 68.4 65.9 65.6 65.3 64.9 64.9 98.8 67.6 68.0 63.4 58.7 67.1
Y00559 78.7 78.4 79.5 77.8 78.2 78.4 75.5 589 797 80.2 785 99.4 58.7

NCBI ( DNAMANG.0.40 )

Note: The accession number is from NCBI GeneBank (Software DNAMANG6.0.40)
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Fig. 4 Phylogenetic tree produced by comparison of nu-
cleotide sequences of different aerolysins with neighbor-
joining method. The numbers at the branch points indicate
the percentages of bootstrap values (based on 1000 repli-
cates)

3 Wi

Howard S P
AH65 aerAd 1445 nt~1446 nt
1 , , [7]
Chopra AK Howard SP AHG65
aerd 482~493 s,
BZ NK aerAd
97.6%, 98.3%,
71.6%~97.5%,
68.0%~98.9% aerd ,
AB3 ;
AB3 33 ,
67.4%, AB3
ATCC 49659 )
99.0%, Ashraf AK [13]
Ashraf AK
AB3 33

(31, Chopra AK

Houston CW AB3
[18]
( )
[19]
5 % X #k

(1]

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

(1]

(Aeromonads)
, 2001, 23(2): 25-32.

Zhang YL, Ong CT, Leung KY. Molecular analysis of
genetic differences between virulent and avirulent strains
of Aeromonas hydrophila isolated from diseased fish. Mi-
crobiology, 2000, 146: 999-1009.
Chopra AK, Houston CW. Enterotoxins in Aeromo-
nas-associated gastroenteritis. Microbes Infect, 1999,
1(13): 1129-1137.
Poirier T, Laurens E, Viaud JY, et al. Nosocomial Aero-
monas hydrophila pneumonia complicating toxic coma.
Ann Fr Anesth Reanim, 1993, 12(1): 72-74.
Heuzenroeder MW, Christopher YFW, Flower RLP. Dis-
tribution of two hemolytic toxin genes in clinical and en-
vironmental isolates of Aeromonas spp.: correlation with
virulence in a suckling mouse model. FEMS Microbiology
Letters, 1999, 174(1): 131-136.

, 2004, 28(1): 80-84.
Howard SP, Garland WIJ, Green MJ, et al. Nucleotide
sequence of the gene for the hole-forming toxin aerolysin
of Aeromonas hydrophila. Journal of Bacteriology, 1987,
169(6): 2869-2871.
Howard SP, Buckley JT. Activation of the hole-forming
toxin aerolysin by extracellular processing. Journal of
Bacteriology, 1985, 163(1): 336-340.
Hirono I, Aoki T, Asao T, et al. Nucleotide sequences and
characterization of haemolysin genes from Aeromonas
hydrophila and Aeromonas sobria. Microbial Pathogene-
sis, 1992, 13(6): 433-446.

PCR , 2001,
21(4): 347-349.
, . PCR

, 1995, 12(5): 5-7.

© FERZERMEDFHRFATIKSHELL http://journals. im. ac. cn

http://journals.im.ac.cn/wswxtbcn



704 wth g AR 2008, Vol.35, No.5
[12] , R Applied and Environmental Microbiology, 1998, 64 (7):
IV. aer PCR 2473-2478.
[16] Hirono I, Aoki T. Cloning and characterization of three
( ), 2002, 24(2): 164-167. hemolysin genes from Aeromonas salmonicida. Microbial
[13] ) > > Pathogenesis, 1993, 15(4): 269-282.
, 2004, [17] Husslein V, Huhle B, Jarchau T, et al. Nucleotide se-
24(1): 21-23. quence and transcriptional analysis of the aerCaerd re-
[14] Wang G, Tyler KD, Munro CK, et al. Characterization of gion of Aeromonas sobria encoding aerolysin and its
cytotoxic, hemolytic aeromonas caviae clinical isolates regulatory region. Molecular Microbiology, 1998, 2(4):
and their identification by determining presence of a 3507-517.
unique hemolysin gene. Journal of Clinical microbiology, (18] Chopra AK, Houston CW, Buckley IT, et al. The cyto-
1996, 34(12): 3203-3205. toxic enterotoxin of Aeromonas hydrophila is aerolysin.
[15] Ashraf AK, Kim E, Carl E, ef al. Molecular cloning, nu- Infection and Immunity, 1999, 67(1): 466-467.
cleotide sequence, and expression in Escherichia coli of a [19] ’ ’

hemolytic toxin (Aerolysin) gene from Aeromonas trota.

, 2002, 29(4): 518-522.

L0 et et ad Pad—ad Sad "ol Pad "ol Pad "ol Pad ol “ad "ol et “ad el Pl Pad “ad “ad ek Pad “ad Pad "ol Pad "l “eaad ek “ad Cad “ad Pad "ol ahad ek “ad ek Pad ok Pad oo

EHER

A IFEMIRARNRATFEY B SMIFR

) (60 ) (
) .
(Botryococcus braunii, ) )
90 )
; ( )
1 C02 ) 2
(“
;2) : ; 30
65 3 4)

http://journals.im.ac.cn/wswxtbcn

20 ~50

15

16 ~44

7 ) o,

(FTH AA%)

© FERFERMEMARAATIKSHIEST http://journals. im. ac. en



	嗜水气单胞菌气溶素基因的克隆与序列分析 
	李寿崧*  郭立新  江树勋  陈文炳  邵碧英 
	Cloning and Nucleotide Sequence Analysis of Aerolysin  Gene of Aeromonas hydrophila 
	LI Shou-Song*  GUO Li-Xin  JIANG Shu-Xun  CHEN Wen-Bing  SHAO Bi-Ying 

	1  材料和方法 
	1.1  材料 
	1.2  方法 

	2  结果与分析 
	2.1  PCR扩增结果 
	2.2  嗜水气单胞菌aerA的克隆及序列测定 
	2.3  BZ和NK分离物与气单胞菌其它分离物aerA序列的比较及进化分析 

	3  讨论 
	参 考 文 献 




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


