148

REFERENCES

1. White NJ. Melioidosis. Lancet 2003: 361: 1715-1722.

2. Dance DAB. Melioidosis as an émerging global problem. Acta Trop 2000:;
74:115-119.
3. Piggott JA, Hochholzerl. Human melioidosis. A histologic study of acute

and chronic melioidosis. Arch P

th 1970; 90: 101-11.

4. Wong KT, Putchucheary S ely 4 hlstopathology of human

5. Punyagupta S. Meli w of 686.ca d presentation of a new
C linical classi N IF “ - anthana T, Stapatayayong B,
editors. Melioldosié" BFoEs =- i al workshop on melioidosis.
Bangkok : Banfko sal publisher; 1g 9, P217-29

6. Brett PJ, Woods DE u “of Y 1 to melioidosis. Acta

= :
7. Dance DAB. Ecology of Burkf OSet/Comallei and the interactions

between envirgns B iy an-animal hosts. Acta
Trop 2000; &4 A

8. Vuddhakul V, TharaﬂhltkulP Na-ngam N, Jltsurags Kunthawa B, Noimay

:; ee; :I ﬁ gﬂog; ﬁﬂmwmﬂaﬁm Thailand. Am J Tro
9. Heuthowefraawﬂ n?mv\ﬂ Wﬁd}dﬂﬂeﬂ?ﬂ H pathogen

during infection. Trends In Microbiol 1997: 5: 509-513.

L

10.Finlay BB, Falkow S. Common themes in microbial pathogenicity revisited.

Microbiol Mol Biol Rev 1997: 61: 36-69.
11.Mahan MJ, Slauch JM, Mekalanos JJ. Selection of bacterial virulence

genes that are specifically induced in host tissues. Science 1993; 269:

686-688.



149

12.Hensel M, Shea JE, Gleeson C, Jones MD, Dalton E, Holden DW.
Simultaneous identification of bacterial virulence genes by negative

selection. Science 1995: 269: 400-403.

13.Valdivia RH, Falkow S. Fluorescence-based isolation of bacterial genes

expressed within host cells. Science 1997; 277: 2007-2011.

14.Mahan MJ, Pleithoff DM, Sinsheimer RL, Low DA. Assessment of bacterial

pathogenesis by analysis pression in the host Annu Rev Gent

2000; 34: 139-64. % :
15.Suk K, Das S, Sun Wi : 2 bwenes selectively
expressed in the | | Proc NatMAcad SCI USA 1995; 92:
4269-4273, '
16. Handfield M, Brady D. IVIAT :
a novel method t ‘ ;" 7\ es e fessed specifically
during human infegfio 13l 2000; 8: 336-339.
17. Whitmore A, Krishnasw it of the discovery of a hitherto
undescribed infective among the population of
Rangoon. Ingie ;.;:'.'.":;:;:.;7;;;:;‘;;;:;‘::;: ‘

18. Stanton AT, Fletch' off ﬁe of the tropics.

Trans Fourth Con Far East AssocIT;og Med 1921; 2: 196-8.

T Febmustil, Mﬂ&l’@v%&lﬂ?%&lﬂ Fhsgimoto v etal

Proposal 8" Burkholderia geg. Nov. and tgansfer of seveprspecies of

@lois bk b dnas Bldphld/clna Bbrid Vi ek pe

species Burkholderia cepacia (Palleroni and Holmes 1981) comb nov.

Microbiol Immunol 1992; 36: 1251-75.

20. Phansomboon S. A study on the pathogenicity of *(B. whitmori) in
animals. J Med Assoc Thai 1943:; 29: 13-29

21. Dharakul T, Songvilai S. The many facets of melioidosis. Trends In Mierobiol.

1999; 7: 138-140.



22.

23.

24.

25,

26.

s

28.

29,

30.

150

Chaowagul W, White NJ, Danced DAB, Wattanagoon Y, Naigowit P, Davis
TME, etal. Melioidosis : a major cause of community acquired
septicemia in northeastern Thailand. J Infect Dis 1989; 159: 890-8.

Gilligan PH, Whittier S. Burkhdlderia, stenotrophomonas, Ralstonia,
Brevundimonas, C. mamonas and Acidovorax. In : Baron EJ, Pfaller
MA, Tenover FC, Yolken RH, editors. Manual of clinical Microbiology.
7" ed. Washington, DC : American_society for microbiology; 1999.
p. 526-38. SO0 ’/ /

Ashdown LR  An imp TE— eex ng‘&e for isolation of
Pseudomonas ,o m clin ca hspecimens. Pathology 1979;

1952937,
Wuthiekanun V, Smith AL, Pitt TL, White NJ.
Biochemical chara d environmental isolates of
.\

Burkholderia pseud@m@lteis & ‘MedMicrebiol 1996: 45: 408-12.

Smith MD, Angus BJ, “w / pite ' NJ. Arabinose assimilation
defines a nonvirulent bio #;_F ' el deria pseudomallei. Infect Immun
1997; 65: 431951 ' &

Brett PJ, Deshaze .' 2 'Ji llandensis sp. Nov., a

!
Burkholderia ,oseu.gomalle/ —like spemes Int J. Syst. Bacteriol 1998;
4“”WUB?ﬂBﬂ§WHWﬂ§

Inglls TJJ, M&¥ By, Chang BJ. Jhe envnromental Mlcrob@ogy of

Wi he e 6 B

Wuthiek?)un V., Smith MD, White NJ. Survival of Burkholderia pseudomalleiin

the absence of nutrients. Trans R Soc Trop Med Hyqg 1995; 89-491.

Tong S, Yang S, LuZ, HW. Laboratory investigation of ecological factors
influencing the environmental presence of Burkholderia pseudomallei.

Microbiol Immunol 1996: 40: 451-453.




151

31. Inglis T, Robertson T, Wikstrom M, Chang B, Mee B. Does Burkholderia
pseudomallei exist in a viable but non —culturable from? In Proceedings
of the 9" international congress of bacteriology and applied
microbiology. Sydney, Aug‘ust 1999; 127.

32. Songsivilai S, Dharakul T. Multiple replicons constitute the 6.5- megabase
genome of Burkholderia pseudomallei. Acta Trop 2000; 74: 169-179.

33. Dance DAB. Melioidosis as an e ing global problem. Acta Trop 2000; 74:

1156-119 //

34. Leelarasamée A. Meligide i Sok @cta Trop 2000; 74: 129-132

35. Wuthiekanun V, Smi , : Nhite J Isolation of Burkholderia
pseudomallei fro | easte .- . Tran R So Trop Med
Hyg 1995; 89: 4 -

36. Trakul somboon S, '.  n' avichitkul P,  Na-gnam N,

AN

) \ ology of arabinose assimilation
2 Om patents and soil in Thailand
Southeast Asian. J Tr 2d Publ 1990; 30: 756-759.
37. Wuthiekanun V, Siplittamondg kol Y, Simpson ABkAKbnaphun P, White NJ.
Y. X g

Value of throat swalk

)

2001; 39: 3801- 892

scomsoneq YA BT £ Gove oo

Southeasm\&an J Trop MeﬁPubl Hea£1998 29: 41Qj115

s s QIRA RN FRHIA A BAHAG Eh

labgratory diagnosis of melioidosis. Acta Trop 2000 : 74 : 235-245.

"ij’ J Clin Microbiol
i

40. Suputtamongkol Y, Hall AJ, Dance DAB, Chaowagul W. Rajchanuvong A,
Smith MD, et al. The epidemiology of melioidosis in Ubon Ratchatani,

northeast Thailand. IntJ Epidemiol 1994: 23: 1082-1090.




152

41. Currie B, Howard D, Vinh N, Withnall K, Merianos A. The 1990-1991 outbreak
of melioidosis in the northern territory of Australia : clinical aspects. Southeast

Asian J Trop Med Public Health 1993: 24: 436-443.

42. Nachiangmai N, Patamasucon Fs Tipayamonthien B, Kongpon A, Nakaviroj S
Burkholderia pseudomallei in southern Thailand. Southen Thailand.

Southeast Asian J Trop Med Public Health 1985; 16: 83-87.

43. Suputtamongkol Y, Chaowag hotisakd P, Lertpatanasuwan N,
Intaranongpai S, Ruchutrakeol sk factor for melioidosis
and bacteremic mehioigesis. G nl leeidisw! 009; 29: 408-13.

akulsomboon S, Thamlikitkul V,

| \\\\‘

Suputtamongkol ", ‘ iseudomallei infection in human :
case report. Cling - 3\'\\

45. Gauthier YP, Hagén i : \\\\ on the pathophysiology of

ection in mice. FEMS Immun

Med Microbiol 200 '?;m-

46. Ulett GC, Currie BJ, Clair_Ji.sel, ,.1

T

wolderia pseudomallei virulence :

definition, sta ;';;;;';:;;;:;:;:;;:;:1::;:;:;;;'.'.‘;;;;:"::;:::: \‘ Microbes Infect
2001; 3: 621-63g .
j |

47. Reckseidler SL, Desh§zerD Sokol PA, Woods DE. Detection of bacterial

wrulencﬂ s of @)%H%@%Hq ddnlfication of capsular

polysaccrgnde of Burkholderia pseudorgallei as a majqg yirulence
@it e badledd ¥ ¥ Y1 )16 B

48. Vorachlt M, Lam K, Jayanetra P, Costerton JW, Electron microscopy study
of the mode of growth of Burkholderia pseudomallei in vitro and in

vivo. Am_J Trop Med Hyg 1995; 98: 379-391.

49. Wong KT, Puthucheary SD, Vadivelu J. The histopathology of human
melioidosis. Histopathology 1995: 26: 51-55.




50.

51.

52.

53.

54.

5

(@)

5

(o)}

. Friendland JS, Supa

153

Egan AM, Gordan DL. Burkholderia pseudomallei activates complement
and is ingested but not killed by polymorphonuclear leukocytes.

Infect Immun 1996; 64: 4952-4959.

Kespichayawattana W, Rattanachetkul S, Wanun T, Utaisincharoen P,
Sirisinha S.  Burkholderia pseudomallei induces cell fusion and
actin associated membrane protrusion : a possible mechanism for cell

—to-cell spreading.

000; 68: 5377-5384.
Utaisincharoen P, Tangthawe v Sspichayawattana W, Chaisuriya
P, Sirisinha S. Bu rferes with inducible

nitric oxide syntha )/pr duction aspossible mechanism of

\ oma//e/ modulates

il

Suputtamongkol Y, Kwig owskirD, De ‘H , Chaowagul W, White NJ.

evading macropi 2001; 45: 307-313.

Stevens MP, Wood A/Mxi —Spa-like type Il
Protein secretion

intracellular behavi icrobiol 2002; 46: 649-659.

Tumor necrosis factor ?!E-*:'m, pidosis. J Infect Dis 1992;
165: 561-64.% =1
e@/, Prolonged elevation of

interleukin — 8 ang interleukin -6 goncentrations in plasma and of

evroonPhibdend A el Yrkd sdfkedic ana caizea

Burkho/der/a pseudomallei infection. Infeet Immun 1992¢ 60: 2402-08.

. Simpsaq Z&ﬂsat% ‘iml.ﬂ% ';VQ nﬂQ,ﬁaﬂ of cytokine

concentrations (tumor necrosis factor, interleukin 6 and interleukin
10) and clinical parameters in severe melioidosis. J Infect Dis 2000;

181: 621-25,



of.

58.

99.

60.

B1.
62.
63.

64.

65.

66.

154

Lauw FN, Simpson AJ, Prins JM, et al. The CXC chemokines gamma
interferon (IFN —gamma) - inducible protein 10 and monokine induced
by IFN ~gamma are released during severe melioidosis. Infect Immun
2000; 68: 3888-93.

Lauw FN, Simpson AJ,_ Hack CE, et al. Soluble granzymes are released
during human endotoxemia and in patients with severe infection due

to Gram -negative bateriay 4 Iaf€gt Dis 2000; 182: 206-13.
\ :

Nuntayanuwat S, Dhara f‘“:wuu‘ eSongsivilai S. Polymorphism in

the promoter regioR O tURIOr N ro%—alpha gene is associated

with severe meliodes Wriin R\.-.'\‘J . 1096:.60: 979-83

Dharakul T, Vejbaesyé s #C 400 Luangdtrakool P, Stephens HA,
Songsivilai S. H ' Ons With melioidosis. Hum Immunol
1998; 59 580-86 \

Finlay BB, Falkow S.. C | pathogenicity revisited.

Smith H. What happens to baete As /n vivo? Trends In Microbiol
1998; 6: 239- Y]
Heithoff DM, Conneﬂ:,

g @ biology of a pathogen
during infection. Erg‘wds in Microbigl, 1997; 509-513.

Smith H. Statﬂnutﬂgfw&smﬁui&aﬁgcity . impact of new
methods ovstudying bacterial pathogensesWashington BE& : ASM
AR U NN T Y

Mahan r\‘/I‘J, Heithoff DM, Sinsheimer RL, Low DA, Assessment of bacterial
pathogenesis by analysis of gene expression in the host. Annu Rev

Genet 2000; 34: 139-164.

Chiang SL, Mekalanos JJ, Holden DW. In vivo genetic analysis of bacterial

virulence. Ann Rev Microbiol 1999; 53: 129-154.




67.

68.

69.

70.

g 2

Dl

73.

74,

75.

&

76.

il

155

Mekalanos JJ. Environmental singals controlling expression of virulence
determinants in bacteria. J Bacteriol 1992; 174: 1-7.

Angelichio MJ, Camilli A. /n vivo expression technology. Infect Immun
2002; 70: 6518-6523.

Handifield M, Levesque RC. Strategies for isolation of in vivo expressed

genes from bacteria. FEMS Microbiol Rev 1999: 23: 69-91.

Perry RD. Signature —tagged is and the hunt for virulence factors
Trends in Microbiol

Shea JE, Santangelo sidman ighature —tagged mutagenesis in
the identification.e o ¢ athegens. Curr Opin Microbiol.

Deb DK, Dahiya B i 4 , Stivastava Ri\Srivastava BS. Selective
identification o De ,_f \ \ Cobacterium tuberculosis
by IVIAT approagh. er‘ u.‘m a‘\\ 75-182

Ebersole JL, Frey De, ELISA for serum

antibodies to Actindba u""' ae;f' comitans. J Periodont Res

1980; 15 : 621632, A/ 7o

Sambrook J. Frit' iatis—T—Mo : niNg : A laboratory manual.
4 : -
2" ed. 1989. @ 6. arbor : Id Spring Harbor

laboratory pressy g,

Rruirgs L Trﬂf%&lo%wﬁﬂ nﬁemﬂlﬂﬁ Harwood A (ed).
ST

Robertson D, Shore S, Miller DM. Manipulation and expression of

recombinant DNA : a laboratory manual. 1997 - pp . 107-132. USA :

Academic press.

Marlhak DR. Strategies for protein purification and characterization : a

laboratory course manual. 1996- pp. 205-218. USA : Cold Spring

Harbor laboratory press.




78.

79.

80.

81.

82

83.

84.

85.

86.

87.

. Alschul SF, Madde

156

Oefner PJ, Hunicke —smith SP, Chiang L, Dietrich F, Mulligan J, Davis RW
Efficient random subcloning of DNA sheared in a recirculating point —
sink flow system. Nucleic Acid Research 1996; 24 (20) : 3879-3886.

Thorstenson YR, Hunicke-Smith Sp, Oefner PJ, Davis RW. An automated
hydrodynamic process for controlled, unbiased DNA shearing.

Genome research 1998; 8 : 848-855.

Besemer J, Borodovsky M. Heuri apPproach to deriving models for gene

finding. Nucleic Acids Researcl &27(19) 3911-3920.

Brown SM. Sequence

Biotechniques. 1998
| | Z, Miller W et al. Gapped
BLAST and PSI

)
L)

of protein data base

search progrm 0,1997; 25 (17) : 3389-2402.

Anuntagool N, Sirisinha /S. edness between Burkholderia

pseudomallen and BujW ria m;
(3) : 143-15

Microbiol Immuno. 2002; 46

i - P . . ‘
Pallen MJ. Microbu ger § oorj'i 1999; 5: 907-912

AULANYNINYINT

Isenberg HD, ql!)amato RF. Indigenous and pathogenic micgoorganisms of

rlnlin b B G Wl Wertrah R bbb o

Shadomy HJ (eds.) Manual of clinical microbiology . 5" ed. 1991.

pp2-14. Washington : American Society for microbiology.
Smith H. The behavior of bacterial pathogens in vivo. In Busdy DJW,

Thomas CM, Brown NL (eds) Molecular Microbioloay. Nato ASI series,

vol. H 103. 1998. pp 319-335. Heidelberg : Springer —verlag berlin.
Chodimella U, Hoppes WL, Whalen S, Ognibene AJ, Rutecki GW.



157

Septicemia and suppuration in a Vietnam veteran. Hospital pract 1997;
32 219-221.
88. Rost B, FariselliP, Casadio R. Topology prediction for helical

transmemerbrane proteins at 86% accuracy. Protein Science 1996:

7:170-1718.
89. Roberts IS. The biochemistry and genetics of capsular polysaccharide
production in bacteria. A nuLReviMicrobiol 1996; 50 : 285-315.
90. Masound H, Ho M, Scho '// \E

capsular polysaceharige 7 Qeudomonas)

pseudomallei 3040

91. Claus H, Maiden CJ 0 F seh M, V(¢ Many carried

meningococci lag

Chem 2001; 276 : 20935-20944: 7 %
— E e e <

93. Gryllos |, ‘u&m:a:;'.;m;;;::;::._.\:;sx:;;:;;:;:aay apsule gene

(G Y
expression by v) 2 g maryngeal colonization
and invasive in egtg. Mol Microbigl 2001; 42 : 61-74.

AUEINENINEINT

94. Hueck CJ. T)me Il Protein secretion systemgn bacterial pathogens of
SR AL b DA Vo) & B0

95. Attree 8 Attree |. A second type Il secretion system in Burkholderia
pseudomallei : who is the real culprit ? Microbiology 2001; 147 :
3197-3199.

96. Rainbow L, Hart CA, Winstanley C. Distribution of type Ill secretion gene

clusters in Burkhoderia pseudomallei, B. thailandensis and B. mallei. J

Med Mierobiol 2002: 51 : 374-384.




158

97.Vig E, Green M, LiuY, etal. SIMPL is a tumor necrosis factor specific

regulator of nuclear factor —kB activity. J Biol Chem 2001; 276-7859-
78660

98. Pfeuffer T, Goebel W, Laubinger J, Bachmann M, Kuhn M. Laxp 180,
a mammalian Act A-binding protein, identified with the yeast two —

hybrid system, co —localizes with intracellular Listeria monocytogenes.

% KY. groEL encodes a

i Burk olw!domallei. ClinDiagn Lab

Cell Microbiol 2000; 2 : 1

99. Woo PC, Leung PKL, W

highly antigenic

Immun 2001; 8 :

100. Hennequin C, Colli . Sis of expression of groEL
(HSP 60) of Clostgidi } / _4 ) stress. Microbial
Pathogenesis 200 i : \\

101. Woo PC, Woo GK, Lau SK. ';;Cf%; Y K. Single gene target bacterial

identification\gioEL gene sequencing fordiscrminating clinical isolates
\ 7 )
of Burkholden'ams e/ﬁ thailandensis. Diagn

Microbial Infect Dij 2002 44 . 11&’149

ﬂUU’J‘VIHWﬁWEHﬂ‘i
QW?ﬂ\ﬂﬂﬁU AN Y

102. Kruger NJ. Detection of polypeptides on immunoblots using secondary

antibodies of protein A. In : Walker JM, ed. Basic protein and peptide
protocols. Methods in Molecular Biology. USA : Humana Press, 1994 :

215-216.

103. Olesen CEM, Mosier J, Voyta JC, Bronstein |. Chemiluminescent



159

immunodetection protocols with 1, 2-dioxetane substrates. Methods In
Enzymology 2000; 305 : 417-429.

104. Wongprompitak P, Thapthai C,_’Songsivilai S, Dharakul T. Burkholderia
pseudomallei — specific recombinant protein and its potential in the

diagnosis of melioidosis. Asian Pacific J. Allergy Immun 2001; 19 : 37-41.

105. Atkins T, Prior R, Mack K, et al. Characterization of an acapsular mutant of

T
14
iF |

AULINENINYINT
ARIANTUNINGIAE



160

AULINENINYINT
ARIANTAUUNING A Y



161

APPENDIX A

Media and solutions

Media / solutions Composition

PBSpH 7.0 for IVIAT 500 mM KH,PO4
500 MM K,HPO4

PBST for IVIAT taining 0.025% Tween

TAE buffer Cl pH8.5

Electrophoresis loading : z | A pH 7.0

W/v) bromphenol blue

12.5% Acrylamide gel, foran ™= = ¢ | 30~ 0.8

- :..—H
Protein electrophoresist H8s8

T
m 0% glyceral.

Acrylamide staﬂwugﬂfﬁg vl E]\ ﬂfﬁ%’}‘ﬂ@

protein electroph esis 0.5M |s pH 8.8

e ATIBWINNTIANE A

0.8% (w/v) NN’ — methylene-

bis-acrylamide

Electrophoresis buffer 25 mM Tris
192 mM glycine
0.1% (w/v) SDS




162

Media / solutions Composition

5X sample buffer 60 mM Tris-HCI pH 6.8
25% (w/v) glycerol
2% (w/v) SDS
14.4 mM 2-mercaptoethanol

0.1% (w/v) bromphenol blue

L Aw/v) coomassie blue R-250

@methanol
NS

/) g ac:al acetic acid

' \\\\ ethanol
.n--- '%\ \ acial acetic acid

f.tf.{ “.-:_J ;

Coomassie blue gel stain

Coomassie blue gel

IB buffer for Inclusi

Body preparation el o
J , i

50 mM Tris-MC| pH 8.0
s L SR Wlsi i 546l oo
Body preparatlon 50 mMKCI
AN AN Ial NM’]Q;'IBEI’] o}
1mM DTT
50% glycerol
Lysozyme for Inclusion 1% (wW/v) lysozyme in

Body preparation 10 mM Tris-HCI pH 7.5
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Media / solutions Composition

PBS for IVIAT 500 mM KH,PO4
500 mM K,HPO4 pH 7.5

PBST for IVIAT PBS containing 0.025% Tween

Western blot transfer buffer 48 mM Tris

TBS \Q‘\\ Cl pH75
TBST B¢ \\- 0.05% Tween
10X Assay buffer A s oF) iSSHCI pH 9.8

SM (w/v) Nacl

: &,=3.T-a.’='...--_’.lr[ ,'-': O 4.7H20
1 HCI pH 7.5

9)% (wiv) gelatin
(o]

awe  AUHINGNIULANT
AN IUNFIMGY....

NZY broth 0.5% (w/v) Nacl

iF |

0.2% (wiv) MgSO,.7H,0
0.5% (w/v) yeast extract
1% (W/v) NZ amine, pH 7.5




164

Media / solutions Composition
NZY agar NZY broth containing 1% (w/v) agar
SOC | 2% (w/v) tryptone

0.5% (w/v) yeast extract

0.05% (w/v) Nacl

il
Veast extract
(Wi ) "Nac|, pH 7.0
Top agar 2Y, broth containing 0.7% agarose

IFJ

) )
AULINENINYINT
ARIANTAUNM TN



APPENDIX B

DNA Sequence of isolated clones and genes
1. Clone Bp1 whole inserted DNA sequence (1378 bp).

1 ACGATGCTCA GATATCCCAA CGCCTTGGCG GCTCCGGCAA GCTCGAAAAT
51 TCCGTCCAGA AAGACAAATT TCTCGATCTC GAAAACATAG CCGTCGTCGC

101 GATTGATCAC CCCATCGCGA TCCAGGAACA ACGCGCGATT CTTCACTTGC
151 AGATTCCGGA AAGCTCGTCT TGAGCGEEBET,AAAAGTCCTC GGGAACGCCG
201 ATATCGATAA ACTGCCCACG CETCAGG TCGAACC TGCGAGACTG
251 q..__:; [CGAAEGABRACGCC TCCGCCGTCT

BEEAGGH CAT@C GTTGATCAAG

301

351 CCCGGTCCCG AAACGC GCEGEANAA C {\ CCC GACCGCCGTC
401 GACGACGAGG CGGCCGH ¢UgcGIaTC C \x 3IGC CGGGCCACGA
451 TCGTCGGGAA TCCABCCE /; /;. GOl BOTCCABTTC GTCGACTTCG

501 AGATCCAGAT ACGTATICGg AACAGE AACCC( CGCCCTCGCA
551 GTACGGCAAC GTTGCQ GCGECTEE AC GGATCGCTCT
601 CGACTGAATA CGCGAGGICG ‘:v---psé?u-' IAGCGATGACC GAAATGGCTC
i
651 ATGATTTTCT CGGCCATCAAIBCCARGEGAGABGACOACCC GAGAAAACTT
22 |
701 CTTTTCGCTC AAACGCGTCA AG '{- 'TICAAGAAATGGC CTGCCGGCAA
_,."J"— ,
751 TAGGCGCCAT CGGCTTGGGARBGICGGAC GCG CAAGCGCGTA

4-

801 CCGAACCCTC CGE [ GATCGCT? eSO
851 AAATGGAGTG CTCG ." . 3 rT AACCAGGTGC
901 CCCTCCTGGA TCTTGBGGGT GTCGGCCGAC GGGACTTCGA GCAGCAAGTC
951 GCACAGCTCG CGCATTIGREE CGCCGCGATTIBECGGTGAAG CCGACGCACG

1001 TCATCCCCﬂ’GuTHSQ TwwéCwﬁﬂTq ﬂ’ CGGGGAC

1051 TTTCCGGAA(S'II' CGAATAACC GATC@CACG TCGCgJTCGT TGCCGA@;GC
' CRARIAANRADRHANS)
1151 CCGTGAGAAT GGACGTGTCC GTCGTCAACG CCACTGCCGG CAGCCCGGGC
1201 CGATCGAAAG CAAACCGGCT GACGAACTCC CCTGCGATAT GCTGCGCATC
1251 AGCCGCGCTT CCTCCGTTAC CGGCGAGCAA CACCTTGCCG CCTTGAGCGA
1301 TGGATGCAAT GCAGGCATCG GCAACTTTCC GAACCGTCGC AAGCAACCGT
1351 TCGTCTGCCA GCATCGCGGC CATTACCC

165
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2. gmhA gene (594 bp).

TATGGAGAATC GCGAATTGAC GTACATCACG AACAGCATCG CCGAGGCCCA GCGGGTAATG
61 GCCGCGATGC TGGCAGACGA ACGGTTGCTT GCGACGGTTC AGAAAGTTGC CGATGCCTGC
121 ATTGCGTCCA TCGCTCAAGG CGGCAAGGTA TTGCTCGCCG GTAACGGCGG AAGCGCGGCT
181 GATGCGCAGC ATATCGCAGG GGAGTTCGTC AGCCGGTTTG CTTTCGATCG GCCCGGGCTG
241 CCGGCAGTGG CGTTGACGAC GGACACGTCC ATTCTCACGG CGATCGGAAA CGATTACGGC
301 TACGAGAAAC TGTTTTCCCG TCAGGTTCAG GCGCTCGGCA ACAAGGGCGA CGTGCTGATC

GCTTGCGCAC
TECe GecacaooT
AGCG G TTCTCGGGTG

151 GTCCTGTCCG TTGGCTTOH GEELas w TGAGCC ATTTCGGTGA
201 TCGCTTCGCC GGAATCGACC: r""ﬁiw AGAGC GATCCGTTGG
251 GTACGGGAGG CGU K GGGCGACCAC
301 GCGTTCGTGT TCAAGBEET ¥0GACGAACT
351 GGACGACGGT TGGGAGACGE GTE , TC@ GCCCGGCAGG
401 TGCCGGATAC GGGGC%ATAC GGCCGCCTCE JCGTCGACGE CGGTCGGGTG

D87 9 (V4111112 6 o
A eV LIk b ek 1} 1aY 4

651 CTTTTA?CCGC GCTCAAGACG AGCTTTCCGG AATCTGCAAG TGA
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4. Clone Bp3 whole inserted DNA sequence (1738 bp).

1 CGACGGCGTG CTGTTCTACC ATTCGAGCTG CCCCGAACCC GGTATCGCCG
51 GGCTCGCGCG AGTCTCGTCG ACGCCCTACC CCGACCCCAC GCAGTTCGAT
101 TCGCGCAGTC CGTACCACGA TCCGAAGTCG ACGCGGGAAG CGCCGCGCTG
151 GGTACTCGTC GACGTGCGCT TCGTCAGGAA ATCGCCGCTC GTTCCCCTCG
201 CCGCGCTGCG CGAGCACGAG GCGCTCGCGA ACATGCGCGT GéTCGCGAAG
251 GGCAACCGGC TGTCGATCAC GCCCGTCACG CCAAACGAGT GGCGCTTCAT
301 CACGCAGCGC CTGATGAAGT GACGCGGCCC GCCACGTCAA ACATTGTCAG
351 AGCCGGCGCG GCAAGCCGCG TCG!
401 CCTAACGGGC GCTCGACGAA TGCEGTE ( GCCGG GCGTTTCGAG
451 GAAAGCGCGG CGTCCGT AAGC GCGTGCGCGC

501 TTACGCTCAA GGAGTCr SACGAMAA AATEEEOTET TGCCGTTGCC
551 GTCACGCTCG CGGCEE ¢€ SPE® CCCCGTCCGE
601 CGCGCGCGCG CAAMBCAL \CATGCAGEC! G GGCGTGCTGT

651 CGCTGTCCGC GCA GIce GTCGATATC
701 ACGCTGTTCT ACGAACARC AN SGAC COGBG0A 56 TGACCGCGGA
751 GCTGAACAAG CGCECGEATAICEGCCETEECBCAGBCEEGC GGGGTCACGG
801 GCGTCACGGC CCGGACCEEQEAATIETCE ;C8GAG CGTCGATCGC
851 GACGGCAAGA TCTCCGEBTG «\ \ G TGCTCGAGTC
901 GCACGACTTC GCGGCCGGAT Cad \ TTG AGCCCGATGA
951 TGCAGGTGGG CAACGTGTCG Te GAGGC GCAGCGCGCC

1001 GCCGAGCAGA AACTCACGTC GEAGGCGAT CC GCGCGCGCGE

CCA

1051 CGAGGAAGCG ACGEGEGEGT TG \CAC CAACTACTES ALCCGCGAGG
(v—————— vl
1101 TGAACGTCGG CABCGC & CATGTTCGCG
1 Ik
1151 ATGGCCGCGC CCATGGA CA GAA TGAGCGC_CGATCGCCGT

1201 CGAAGGCGGC AAGAGﬁ/ﬂ:G TGACCGTCAATGTGAACGGC TCGGTGCAGA

o e AN A R oo

1301 AACGCCGGE@E ATGCGCCGGC GTTTTTTCTT GGGGGCCGTG TGCGTCGGGA

R ATy

1451 CGT&TCCGTG TCCGTGTCCG TGTCCGTGTC CGTGTCCGTG TCCGTGCTCC
1501 GTGCTCCGTG CTCCGTGCTC CGCAGCCAGT ATGCAGGCAC ACGCGGGACA
1551 CGTTTGACCG CACGCGCCGC ACCGCCCGCT CCACCGCCCG CCGGCCGAGC
1601 AACCGTGCGC AATCGCGCCG AACGATCAGG CCTGCTTCGC GACGCCGCCG
1651 CGCCGATACG CCCAGATCAT CATCAGCACG CCGGCGACGA TCATCGGCAG
1701 CGACAGCCAC TGCCCCATCG ACAGGCCGAA CGTCAGCA
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5. Conserved hypothetical protein gene (462 bp).

6. Hypothetical signal p tidedoté

1 ATGACGAAAA AATCCGCT( b"l; GG

1 ATGCGCTACT GGCTGATGAA ATCCGAACCG GACGAGGCAA GCATCGACGA
51 CCTCGCCGCC GCCCCCGACC AGACCTTGCC GTGGACCGGC GTGCGCAACT
101 ATCAGGCGCG CAACTTCATG CGCGACACGA TGCAGATCEG CGACGGCGTG
151 CTGTTCTACC ATTCGAGCTG CCCCGAACCC GGTATCGCCG GGCTCGCGCG
201 AGTCTCGTCG ACGCCCTACC CCGACCCCAC GCAGTTCGAT TCGCGCAGTC
251 CGTACCACGA TCCGAAGTCG ACGCGGGAAG CGCCGCGCTG GGTACTCGTC
301 GACGTGCGCT TCGTCAG GTTCCCCTCG CCGCGCTGCG

351 CGAGCACGAG GCGCHCEEEA WECTCGCGAAG GGCAACCGGC
i, . '

401 TGTCGATCAC GCGEGHEACS CCAA CQTTCAT CACGCAGCGC

451 CTGATGAAGTV —

y;

5:2, \\

p)

CGGCGGCGCT

51 GCCGATCGCG CTCGCG F*’*" GC "CGCGCG CAAAGCATGG

101
151
201
251
301
351
401
451
501 G
551
601
651
701

GTCCGC GCAGGCGAGC
GTTCT ACGAACAACA

GGCAGATGCA GCCGCCCECHBEES 'e
ACCGACGTCC CGCAGGACGT. #“2—; ’
GGCGAAGGAC CCOB( MAGICGCGCGGATA
CGGCGCTCGC GOARE "-‘ CCGCACGGGC
GAATTCTCGG TGTCBUCGAG GATCGC GACGGCAABA TCTCCGCGTG
GCGCGGCCGC AccéAecg:G TGCTCGAGTE SCACGACTTC GCGGCCGCAT

comccro GBI PANGWEGR Foroe

TTCTCGCTGT@GCCCGAGGC GCAGCGCGCC GCCGAGCAGA AACTCACGTC

ool LB i MpaIrinTiiY

AACGTGCAGC CGTACCCGCG GATGTTCGCG ATGGCCGCGC CCGCGATGGA
CAGTGCGAAG ATGAGCGCGC CGATCGCCGT CGAAGGCGGC AAGACGACCG
TGACCGTCAA TGTGAACGGC TCGGTGCAGA TGAAGTGA
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7. Clone BpS whole inserted DNA sequence (1,427 bp).

1 TTGATCCATG TATCCGTATC TTTTCGGAGC GAAGACGGGG CCGCCTTTCG
51 CGTGGGCGCC GCTCGCGCGA CGCAACGTGC GATTCTAACA TGCGCCCCAA

101
151
201
251
301
351
401
451
501
551
601
651
701
751
801
851
901
951
1001
1051
1101
1151
1201
1251 G
1301
1351
1401

CCCGCCCCAA CGCGGGCCCC TCTATATAAG AATGGCGAAA CGCGCGCGCA
TGCGGCGCAC GCCCGCCGAT CGACGCGCGC ACAAAAAAAC ACAAAATGGC
CGATGAAAGG TTCGCGCCTC AAAAAATCTG CAATTTCCCG CCAACGGACT
TGACAATTTT CGAAACATGC GGCAA T GTTGCACTCG CGCCACATTC

GCTAGACCGA TGTTAGGGTG CGTGG GAAGGGAACG
ATATGGCAAA ATGCCAACGEAL 4 TGCT CGAAGTCTAC
ACAGAGCGGT GCCGC ¢ ATGTTAT ACTTCGAGCA
ATGTATGACT TGTCA GCGGTAATCT
CAATTTCGAG AGGA 3C BoaTICATTG
CAGCTACCGC AGT. 3 . - ;. GTGCCGGCG
TCGCGACAAG CCGT@RATEA £ ATEGBACEE GCGAATGGGT
GTGGATGAAC GGCACGRAGE GTGEIG GCECBATBCG TTCTGGACGE
CGGCCACCGC CAACGCERAS TBEGATEEEE GAGT GATCGC CCAGGCACCG
GCACCGGCGC CGGTOECAEC GOIBCTCOBIGCCATCACGA GCCAGAAGAT
TACGTACCAA GCCGATACEC TBTTEGACT: AABGCC GTCCTGAAGC
CGGCCGGCAA GCAGAAGCTIGARE ' : AAGAT CCAGGGCATG
AACGTCGAAG TGGHOBTCGC CACGGE CTAC, ACGGACCG A JCGGTTCGGA
CAAGTACAAC GAGEG ¢ 2‘.'.‘.: TCAAGTCGT
ACCTCGTCAG CAAGBGTGTC CCOOCOAACA AGGTCTAGAE GGAAGGCAAG

GGCAAGCGCA ACCCGIGJEAC GGGCAACAROI TGCAAGCAGA AGAACCGCAA

coucrii ARG WA goscre

TCGGCACGCA GGAAGTGCAG AAGéCGACCG TTCCGGCGCA GTAAGCCGCG

N T TR,

GCTTATATAC TCGTGGCTTG GCGGGCGCGC CGCCGCCCTC TTTCCCGCAT
CCGCTTGCCG ACATGACGAA CGCCGATCCG CACGAACTCC AGAAATTCAG
CGACCTCGCT CACAAATGGT GGGATCC
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8. ompA gene, clone Bp5 (675 bp).

1 ATGAATAAAC TTTCAAAGCT CGCGTTCATT GCAGCTACCG CAGTTATGGC

51 TGCATCCGCT TCGGCACAGT CGGTGCCGGC GTCGCGACAA GCCGTGAATG
101 ACAACTGGGT GAATGGCACG GGCGAATGGG TGTGGATGAA CGGCACGAAC
151 GAGCTCTGCT GGCGCGATGC GTTCTGGACG CCGGCCACCG CCAACGCCAA
201 GTGCGATGGC GCACTGGTCG CCCAGGCACC GGCACCGGCG CCGGTCGCAC
251 CGGTTGCTCC GGCCATCACG AGCCAGAAGA TTACGTACCA AGCCGATACG
301 CTGTTCGACT TCGACAAGGC CGTOCIGAAG CCGGCCGGCA AGCAGAAGCT
351 TGACGAACTG GCCGCGAAGA TCC: A (@A GTCGAA GTGGTCGTGG
401 CCACGGGCTA CACGGAGE! -\ ‘ » ACAA CGACCGTCTG

451 TCGCTGCGCC GCGCGCAA

5ICA GCAAGGGTGT

e

501 CCCGGCGAAC AAGGT A€ GCAA GGGC ~~4 GC AACCCGGTCA

AN

551 CGGGCAACAC CTGCAABCAE AAEAACBGOAACCAG “ICAT CGCCTGCCTC

601 GCACCGGACC GCCGCE
651 AGACGACC GTTCC@E

\\\k

‘- GIC k\ CGC AGGAAGTGCA

9. Clone Bp6 whole insgfte ‘- 2,500 bp).

1 TCGTCTCTAA GATCGGAAT
51 GAACTGAAGG CTCGGGCC

101
151
201
251
301
351
401
451
501
551
601
651
701
751
801

ATGGC GACATACAAG
CCG AAGCGGCGCG

GCAGGCTGAA TTGEAL UG COATOCGAAGA CETEEEEEE 5.» GGTGCGCG
AGTACGGTCT CACHHRE e &T‘ RAGCCGGGC

|
GAGCGCCATC GCG 'I‘I 5CGGT CAGGCCGAAG TACCGCGA "’l‘ CGGCGACGGG

CGCGACCTGG ACCGGAEGRG GCATCGAGCBBAAATGGATC CGGGGCCGCA

esscrc oy W R SIEIE ooc

GCCCTTGGCGNATCCGATAG AACGABGGTG AACCACGATG AACATG

TCG mngﬁﬂ ﬂla? %F
CTCGC, A CGATGCCGGC CGATGCCGGC GCGCGGGCGA TGACCGACGA

CGATCTGCGC GCAGCGGGCG TCGATCGCCG CGTGCCGGAG CAAAAGCTCG
GCGCGGCGAT CGACGAATTC GCGTCGCTCC GGCTGCCCGA TCGGATCGAC
GGGCGCTTCG TCGATGGCCG CCGCGCGAAC CTCACGGTGT TCGACGATGC
ACGCGTGGCG GTGCGCGGCC ACGCGCGCGC GCAGCGCAAC CTGCTCGAGC
GCCTGGAAAC CGAGCTCCTG GGCGGCACGC TGGACACCGC GGGCGACGAA
GGCGGCATCC AGCCGGACCC GATCCTTCAG GGGCTCGTCG ACGTGATCGG

CCAGGGCAAA TCCGATATCG ATGCGTACGC AACGATCGTC GAGGGGCTGA



851

901

951

1001
1051
1101
11561
1201
1251
1301
1351
1401
1451
1501
1551
1601
1651
1701
1751
1801
1851
1901
1951
2001
2051
2101
2151
2201
2251
2301
2351
2401
2451
2501
2551
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CGAAGTACTT CCAGAGCGTC GCCGACGTGA TGAGCAAGCT GCAGGACTAC
ATCTCGGCCA AAGACGACAA GAACATGAAG ATCGACGGCG GCAAGATCAA
GGCGTTGATC CAGCAGGTCA TCGACCATCT GCCGACGATG CAGTTGCCGA
AGGGGGCCGA CATCGCGCGC TGGCGCAAGG AGCTCGGCGA TGCCGTCTCG
ATCAGCGATT CGGGCGTCGT GACGATCAAT CCGGACAAGC TGATCAAGAT
GCGCGATTCG CTGCCCCCTG ACGGCACGGT GTGGGACACC GCGCGCTACC
AGGCCTGGAA CACCGCGTTC TCCGGCCAGA AGGACAACAT CCAGAACGAC
GTGCAGACGC TCGTCGAAAA ATACTCGCAC CAGAACTCGA ACTTCGACAA

CGCCGCGGCG ATGCGCGEBGELE( e GATC CGAAGCAACC
GACAAGAGGA AAAGA :
CATCAACAGC ACGCCG@E |
GGCCCGGCGG TGTTCHNCG \CEICCICELBEGTEBC GAGCGCGCGE
CGGCACACGA TGCCGCAAHE Joee OGICG ACGGCGATCG
CGCCGCGCCC GCGECGYECHE AATCGTTECGIBAGECEECTE GAGACCGTAT
CGTCGCGCGC GCCGA «\ /
GCGCGCACGA CGGGCGY e
CGGCCCATCG CACGGCGCEA
CCGAACTCGC CGGCGACCGT GCEEE
CTGAACGGCC ATGATCGEEE 08060 CIGACGGTGCA
TGCGCTGCAC CT ".5‘_;--———»-——-“'-‘ vic] G ACGTTOGCCG
GCATCGGCGA CGCGQC CG e C%GCGCGCGAAC

GCGAAACCCG GCTC %GCC GCGCGATCTG TGCGTCGAGG GCAACAAGGG

TTACCGCAAG® c? e GGCA
TCGCGAACGE GC G cﬂﬁﬁgﬂﬂﬁnzme@cs
GACACGCTCG TGTCCGAGCG TCTCGBCGGC CGGARBGACG GGCAC
CACGQCWQT&%%%%%Q&%&JGWG

CGGAC&CCGC GCAGCGCTTC GCGCTCGGCG CGCGCCACGC GACGAATCTC
GTCGACATGG TCGGCACCGC GCTGGAGCTG CTCGGGCGCA CCGATCAGTT
GCTCAACGAC GTCTCGCTGA AGCGGCCGGC CGCCGAGCCG GGCGGCCCGe
GCGCGCCGGG CGGCGGCCGC GCCGCGCCCG CCGGGCCCGE GTCGGGCGCG
GCGCAGCAGC CGGCCGCGCC GGTCGTCGTC AACAATCATA ACGAGAACAA
CGTGAACGTG AATCTCGACG GGCTGGAGAG GCTCGTCGGC GATCTCGGCA
AGATGATGGG CGCGCTGCTC GAGCGCATGG

CICGCG CGCCGCGAAT
}‘ ACGG GCGCGGCGGC
GEGCGC GCGTATCTGG
ACGACGCT CGTCGCGCAA




10. bpH3 gene (291 bp), clone Bp6.

1 ATGGCGACAT ACAAGGAACT GAAGGCTCGG GCCGAGGCGC TGAGCGCGCA
51 GGCCGAAGCG GCGCGGCAGG CTGAATTGCA GGCCGCGATC GAAGACGTGC
101 GCGCGAAGGT GCGCGAGTAC GGTCTCACGG CGTACGACGT GTTCGGACAC
151 CGAAAGAAGC CGGGCGAGCG CCATCGCGGG GCGGTCAGGC CGAAGTACCG
201 CGATCCGGCG ACGGGCGCGA CCTGGACCGG ACGCGGCATC GAGCCGAAAT

251 GGATCCGGGG CCGCAATCGG GA GA

ATICC TGATCGAATG A

51 GGCGCTCGAG GCGFCGEEAREALCATCA0 BEROBATEEC GGCECCGGG

101
151
201
251

801
851
901

CGATGACCGA CGACS
GAGCAAAAGC TCGGCEEGEC EATCEARBAA TICEEGTEGC TCCGGCTGCC

CGATCGGATC GACGBGA CEABCGCG AACCTCACGG
TGTTCGACGA TGCACGEGTE GCGEIGCEEEGCCABGOGCG CGCGCAGCGE
AACCTGCTCG AGCGCCTEGA MAGEGAGE GGCGGCA CGCTGGACAC

CGCGGGCGAC GAAGGCGREATBEAGCE ATCCTT CAGGGGCTCG
TCGACGTGAT CGGUOAGBGC AAATCCGATA TE GATGCGT dBECAACGATC
GTCGAGGGGC TOAZGA y 36T GATGAGCAA
GCTGCAGGAC TACAETCGG AAAGACGA CAAGAACATE AAGATCGACG
GCGGCAAGAT CAAGG@GELS ATCCAGCAG@JCATCGACCA TCTGCCGACG

rrccnstr B EHGAREIMAG PrbdcaF) Frocroce

CGATGCCGTEICGATCAGCG ATTCGGGCGT CGTGACGATC AATCCGGACA

R TR,

CATCCAGAAC GACGTGCAGA CGCTCGTCGA AAAATACTCG CACCAGAACT
CGAACTTCGA CAATCTGGTC AAGGTGCTGA GCGGCGCGAT CTCGACGCTC
ACGGACACCG CCAAGAGCTA TCTGCAGATC TGA

172
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12. Clone Bp7 whole inserted DNA sequence (2,301 bp).

1 GGATCGTCGG CAGCACCTGC TTGCCGGCGA TCGTGTCGCG GCAGGCCGCC
51 ATGAAGCCGA CCGCGATTCC GGGAATGAGC AGCAGCGGCA GCGCCGCGCC

101
151
201
251
301
351
401
451
501
551
601
651
701
751
801
851
901
951
1001
1051
1101
1151
1201
1251
1301
1351
1401
1451
1501
1551
1601
1651

GATCACGGGC ACGAGCGACA CCAGCATCAT CGCGAGCAGG TACGTGAAGA
ACAGTGTGAC GAATGCGAGC GGATTGCGCC GGAACAGCCA G/;TGCCTTGG
CGGAACCACA CGTAGCCGGT CTTGGCGGAG ACTTCGATCA GTTGCATGCG
TGGGTCTCGG GGAGCGCGCC CGCGTGCGCG ATGCGTTCGC GCAGGATGCG

CTGGTACGCG CGCAGCE
TCGGCAGATC GACGCE /
CATTTGTCGC AGCCCGE e/

CETCG AGCGCGCCCG
GTCGAACAGC

CGAGCCGCAC
CGAATGGCCG GTGTCGEEGE g / m CA TTGTCGCGAA
ACAGGTCGCA ATGEEA TCOGRCAIC A ATCGTCCGAT
GCGAAGAACG CGGCEITGg A GCGCGCGCTG
CTCGCCCGTG ACGAAGY TCCCGEE CACRIETCG CGCCACCACG
GCAGGCTGCG CAAGTTGGE! ' ATAGICGCG GCCCGCGAGG
TGCATGCGCG CGAGCATCTG GO FEEACGCAGTGCT CGACGCCCGG
CGCGAGCTGC GCRECEEEET COAGCTTGL C@GCCGGCTTGE
CGTGCAACTC GCP y— .'54 GGCGCGGGC
ACGGGCACCC CGT@ETTE : CGTAGAACGG
CAATTGCCCG GCC;ﬁéAGGT TCTCGAAGAT CGTGAGC/@ TATTCGCCGC

GCGTCGTC i ﬁ TGCCG
GTCAGCGTCG GAAACTGCGG TGARAACGGC CATEEAGGAA ACGTOBETTC
P T
CGGABCCGCG CGGCGCCGGC GGTGCGTCAA TAGTGCAGGT TGACCGACGG
CAGGCGCGTG ACAGGCACGC CGGCGTCGTG COGGCGCGGE GACGTATCGG
GCGACGCGCT CATCTGATAG CGGGTGCCGA AGTTCGATTT CACGTTGATC
TCGACCGGCT TGCCGCGATC CCGGAATTCG GTGACTTCGG TGCCGTTCTT
GCTTTTTTCG TGAAAGCTCG GCGTGCGCCG CACGTCGTTG AAATCGACCT
TCGAAGTCAC TTCGGCGCCG GGGCGGTTGA TCTTCGTGAG ATCGGGCAGE
CCGGCCGCCT CGTTGGCCGC GGCCTGGGCC TTTGCGTCGG CGGCCGCTTG
TGCGGCGTCG GCGGCGCGGG CGGGGCCGAC GAGGGCGAGT GCCGTCAGGG



1701
1751
1801
1851
1901
1951
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CGGCGGCGAA AAGGAGCGGC TTCATCGTGT TTCTCCCATT GAACCGTTCG
ATTTTAGCAA ATACCGGCGT CGTGCCGATG CCGTTCGACG ATGCGCGAGC
GGCCTTGCCG CCGCGATGGG CATCGGCTGC GCGAGCGGGT TCCGTGATAA
TGTCGAAACG ATCTGAAGAG GCACTGCTAG ATGAAGAACG ATCCCAACCG
CCGTTCCCGG ACGCGCACGC CGGGTAGCCC GTGCGTCGAA GCGTTCGACG
ACCCGATCGC CGCCGTCGCG CGGCTCTCCG AGATCTACGA GACGAACACC

2001 GCGTTCCTGC GCGACGCGTT CGCGCGCTAT CGCGGCAACG AAGCGTTCGA
2051 CGAGCACGTG CGCGCGTGCT ATCCGTTCGT GCGCATCCGC ACCGACGTCA
2101 ACACGCACAT CGATTCGCGC CG CTTCGTCGC CGGCCCGGGC
2151 GTGTTCGAGA CGACCGTCAGH CGCGA ACTACTACCG
2201 CGAGCAATTG CGCCTGE CGG ATCGAAGTCG
2251 GCGTATCGGC GCAG I CECGHGIC CGAAGGCATT
2301 C ' \
13. Transmembrane prote Bp7
1 ATGCAACTGA TCGA GGTTCCGCCA
51 AGGCATCTGG CTGTTC ,;, ‘,'_. g CATICGTC ACACTGTTCT
101 TCACGTACCT GCTCGCGATE AJGEIGGTG GTGCC CGTGATCGGC
151 GCGGCGCTGC CGCTGCTGCTEA é{‘ 45{? 3¢ SCGGTCG GCTTCATGGC
201 GGCCTGCCGC GACAQ dG ACGATCCTGA
251 TCGACGGCTT CC@GHC ‘,_1:", BCTGCTCGCG
301 CTCGGCGGGC TCTAETCG CGATGGCG G GTTG@CGTGCTCGGC
351 GCTCGGCGAC GGCGG@Agsc TGCTGAAGA&'}ATGTTCGGT CTCGGCGCCG
401 AGAACCTC cf}%r ﬁ' %ﬁ@ﬁﬁceee@m
451 CTGATCGCMTGTA CGCGCCGGTC GCGATGATGT TCTGGTTCGC
501 GCC ﬁ ﬁ!
o ol LAV Kyl bR 1§ M0 )
601 CTGCTGTGGT TCGCGCTAGC GCTCGGCGTG TCGTTCGGGC TCGCCGCGCT

651
701
751
801

GATGCAGGCG CTCGGCGCCA GCGCCTACGC GCTCACGGTG ATGATGCCGG
CCTCGATCGT CATCACCGCG ATGCTCTACT GCTCCTTCTA TGCAACCTAT
CGCGGCTGCT TCGGCGTGCA GGAGCCGGGG GCGCAGAATC CGCCGAACGC
ATCCGGCCGT TGA
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14. Homoserine kinase protein gene (996 bp), clone Bp 7.

1 ATGGCTGTTT TCACCCCGGT CACCAACGCC GAGATCGCCC TCTGGCTGGA GCAATACGAC

61 GTGGGCACGG TCCGCGCGCT GCGCGGCATT CCCTCGGGGA TCGAAAACAC CAACTTCTTC
121 CTGACCACGG AGAAGGACGG CGCCACGCAC GAGTACGTCG TCACGCTGTT CGAGCGGCTG
181 ACCAGCGAGC AACTGCCGTT CTACCTGTAC CTGATGCAGC ATCTGGCGCA GCACGGCATC
241 TGCGTGCCGG CGCCGATTCC CGGCCGCGAC GGCGCGATCC TGCGCCCOCT CAAGGGCAAG
301 CCGGCGACCA TCGTGACGCG CCTGCCCGGA CGCTCGAACC TGGCGCCCAC GACGAGCGAA
361 TGCGCCATCG TCGGCGACAT GCTGGGGEBGPAIGCACCTGG CCGGCCGCGA CTACCCGCGG
421 CACCAGCCCA ACCTGCGCAG COTGOCTGE AAG TGGTGCCCGA CATCCAGCCC
181 TTICGTGCAGG GCGCCACGCEIBGABE dela ‘Wc TGGCCCACCA GCAGCGCTTC
541 TTCGGCAGCG CCGACTA € GAGBBEBEBT GCCACTGCGA CCTGTTCCGC
601 GACAACGTGC TGTTCGA ‘ X GECC AGCGCCTGGE CaGRTTCTTC
661 GATTTCTATT TCGCCGEEGL@EAS \c BECGTGAC CGTCAACGAC
721 TGGTGCGTCG ACCTCRECAGEGEIGECE \\ ATGCGCGC CATGCTGCGC
781 GCCTATCACG CGGTGCGH o \ 3ICACTGGCG GGACATGCTG
841 CGCGCCGCGG CCTATCGG G GBACTICCACCT GCCGCGCBAC

BEGTGCTGCG CGAACGGGTG
CTGA

301 GCCGAACTGC TGCAGG
961 CGCGCCGAGG GGCTGAC

15. Transmembrane protel

1 ATGAAGCCGC T e CCTCGTCGG
nin r"
51 COCCGCCCED ~1! CGACG CCGCACAAGC GGCCGCAGAC GCAAAGGCCC
101 AGGCCGCGGC CAACGAGECG GCCGGGCTEE CCCGATCTCAC GAAGATCAAC

o e GBS MR T oo

201 CACGCCGACY TTTCACGAAA AAAG?AAGAA CGGCACCGAA GTCAC

S B e AL

351 CGCCGGCGTG CCTGTCACGC GCCTGCCGTC GGTCAACCTG CACTATTGA



16. Clone Bp9 whole inserted DNA sequence (1300 bp).

1 AGCGCAGCTT CGGCGGCCCG ACGGTCACGA AGGACGGTGT GTCGGTCGCG
51 AAGGAAATCG AGCTGAAGGA CAAGCTCCAG AACATGGGCG CGCAGATGGT

101
1561
201
251
301
351
401
451
501
551
601
651
701
751
801
851
901
951

CAAGGAAGTC GCTTCCAAGA CCAGCGACAA CGCCGGCGAC GGCACGACGA
CGGCCACCGT CCTCGCGCAA TCGATCGTCC GCGAAGGCAT GAAGTACGTC
GCATCGGGCA TGAACCCGAT GGACCTGAAG CGCGGCATCG ACAAGGCAGT
CGCCGCGGCA GTCGAAGAGC TG‘ AAGAT CAGCAAGCCG TGCACGACGA
ACAAGGAAAT CGCGCAAGTC GGCG J .' GGCGAACAG CGATTCGTCG
ATCGGCGATC GCATCGCTGA AGCGA C.A CGGCA AGGAAGGCGT
GATCACCGTC GAAGAGCGEEA 5CTC GACGTCGTCG
AAGGCATGCA GTTCGA T CATCAACAAC
CCGGACAAGC AAGTE TGCTGCACGA

CAAGAAGGTG TCGAACATG » AGCAAGTCG

CGAAGGCTGG CCGTGEGG SAGGI CGAAGGCGAA
GCGCTCGCAA CGCTGGICGT GRAATC »-.» .u\\ C TGAAGACCGT

TGCGGTCAAG GCGCCGGECFTEGGCEAT CEAAGGCG ATGCTGGAAG
ACATCGCGAT CCTGACEGGE GGORACGIBAILC CBGAAGA AACCGGCCTC
ACGCTCGAGA AGGCAAC@ T CAGGCGA AGCGCATCGA
AGTGGGCAAG GAAAACACGA fre"m-.:_;_g GCGGGC GAAGCCGTGA

ML
ACATCGAAGC GQGBG

TCGGACTACG ACGGHE

JCGCA CECAAATEEAAGAAGCGACA
BAAGCTGGCAGG

. f
1001 CGGCGTGGCG GTGAICAAG GGCGCTG A CCGAA GAAATGAAGG
1051 AAAAGAAGGC ACGTGRCGAG GACGCGCTGEACGCCACCCG CGCTGCCGTT

o sl Y HAPHAG PR Gocoos

1151 CGCGATCGCBGGCCTGACCG GCGJGAACGC CGACCAGAAC GCCGGCATCA

S WIS O (BRI o

176



17. groEL gene(1596 bp), clone Bp9.

1 ATGGTCGAAG GCGTGAACAT TCTCGCCAAC GCTGTGAAGG TCACGCTGGG
51 TCCGAAGGGC CGCAACGTGG TGCTCGAGCG CAGCTTCGGC GGCCCGACGG

101
151
201
251
301
351
401
451
501
551
601
651
701
751
801

851 AGGTCATCGC GGAAGAAACC ﬂ'ffﬁ

901
951
1001
1051
1101
1151
1201 G
12561 G
1301
1351
1401
1451
1501
1551

TCACGAAGGA CGGTGTGTCG GTCGCGAAGG AAATCGAGCT GAAGGACAAG
CTCCAGAACA TGGGCGCGCA GATGGTCAAG GAAGTCGCTT CCAAGACCAG
CGACAACGCC GGCGACGGCA CGACGACGGC CACCGTCCTC GCGCAATCGA
TCGTCCGCGA AGGCATGAAG TACGTCGCAT CGGGCATGAA CCCGATGGAC

CTGAAGCGCG GCATCGACAA GG GGCAGTCG AAGAGCTGAA
GAAGATCAGC AAGCCGTGG TCGCG CAAGTCGGCG
CGATCTCGGC GAACAGBATTOR SEERTEGCAT CGCTGAAGCG
ATGGACAAGG TCGG \G ACGGCAAGTC
GCTCGCCGAC GA , GACCGCGGCT
ACCTGTCGCC GTACIEA T 066 AGAR BBARGICGCCGTCCTC

GAGAACCCGT TCGTCGH GE ACGATRAG AA BGA ACATCCGCGA

CCTGTTGCCG GTGETCG T CCGCTGCTGA
TCATCGCCGA AGACETCGRABGCEAAGEBE TOBCAACBET GGTCGTCAAC
AACATCCGCG GCATCGIGAR GACEGTTGO6! BEGC CGGGCTTCGG
CGATCGTCGC AAGGCGATIEC -;:'.;}v; G CCTG ACGGGCGGCC
AGAAGGC AACGCTGGCA

GAACTGGGCC AGGLG ACACGACGAT

Y.
CATCGACGGC GACH BEC GTCAAGCAAA
TCCGCACGCA AAT@AA AA GCG AC GA(ES TGAAAAGCTG

CAAGAGCGCG TGGCCJ\AGCT GGCAGGCGGC GTGGCGGTGA TCAAGGTTGG
CGCTGCG m@ AGGACG
CGCTGCAﬁ ﬁﬁse (@ mmﬂ‘jﬁ‘@;GGCGGC

TS DRI Atk T eI

AGC CTGCG CCAGATCGTC ACGAACGGCG GCGAAGAAGC GAGCGTCGTG
GTGGCGGCAG TTGCTGCGGG CAAGGGCAAC TACGGCTACA ACGCGGCGAC
GGGCGAGTAC GTCGACATGG TCGAAGCCGG CGTCGTCGAT CCGACGAAGG
TCACCCGTAC CGCGCTGCAG AACGCGGCTT CGGTCGCCGG CCTGCTGCTG

ACGACGGACG CAGCCGTTGC CGAACTGCCG AAGGAAGACG CTCCGATGCC
GGGCGGCATG CCGGGCGGCA TGGGCGGCAT GGGCATGGAC ATGTAA

177
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