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Abstract

Project Code : RMU4980044
Project Title : Analysis of gene expression profile of Burkholderia pseudomallei in mice model
Investigator : Rasana Wongratanacheewin, Faculty of Medicine, Khon Kaen University
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Burkholderia pseudomallei is a saprophytic Gram-negative bacterium that causes melioidosis
in humans and animals. The routes of infection are through inhalation, ingestion and skin abrasion.
In Thailand, it is accounts for 20% of community-acquired septicemias where the mortality rate is up
to 40%. Bacteria isolated from environment and clinical samples showed no significant different in
virulence and molecular typing methods are unable to classify them according to virulence or source.
Immune response and underlining diseases of host may contribute to the severe manifestation of the
disease. The expression level of virulence genes such as type lll secretion system 3, type 6, pili and
flagella could only partially explain manifestation and gradient severity of the disease. Therefore,
DNA microarray containing genes of B. pseudomallei K96243 sequence strain was used to screen
for a suitable marker to identify environmental out of clinical isolates and novel genes that have
different expression level under different immune background in animal model. When 2
environmental and 3 clinical isolates were compared, 4 genomic islands (Gls) were found to be in
common with the K96243. Higher variability of Gls was observed in clinical isolates. However, the
virulence in BALB/c mice was not significantly difference. A few Gls that different from clinical to
environmental isolates were selected and tested by PCR in 96 isolates. Gl8a was found in 58-60%
of clinical while only 2-15% in soil isolates. Gl 17 was detected in 48-50% of clinical and only 2% in
soil isolates. The Gl detection may be a useful tool to trace the source of infection in nature for
epidemiological purpose. The bacterial gene expression profile in BALB/c (sensitive) and C57BL/6
(resistance) was compared using DNA microarray. Genes related to cell cycle were express higher
in C57BL/6 but not in defense mechanism. On the other hand, genes related to cell cycle, survival
and virulence were all express higher in infect BALB/c. These could explain the more sensitive to
infection in BALB/c. Two genes that significantly express differently between 2 mice and in vitro were
selected. Unfortunately, 2 of them were recently published as a unit in type 6 secretion system and a
TssM protein control by Type Ill. It confirmed suitable criteria we chose but we need to find more
unknown function genes for further study.
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Dose of Mice Blood culture (CFU/ml) Organ culture after mice died (CFU/ml)

infection No. Day after infection

(CFU/ml) D2 D4 D7 D9 D12 Spleen Liver Renal Heart
10LDs, 1 40 NG 10 NG 500 - - - -
(200) 2 40 NG NG NG Died - - - -
50LDg, 1 100 - - - - TC TC TC TC
(1,000) 2 rare NG NG NG Died - - - -

100 LD, 1 NG NG NG Died - TC TC TC TC
(2,000) 2 rare NG Died - - TC TC TC TC

NG =  no growth

(ﬂ’li’l\i‘ﬁ 2 Wan"3 Infect BALB/C, intra-peritoneal 9128 1909a, 80LDs, (1,600 CFU by plate

TC= too numerous to count

count)

Day Blood culture (colony) Organ
no.1 no.2 no.3 Dilution lung spleen liver
1 20 0 0 ND ND ND ND
2 8 0 0 Un-diluted TC ++ +++
3 2 0 0 -3 TC TC TC
4 ND ND ND -7 TC TC TC
-8 TC TC TC

ND= not detect TC = too numerous to count




1E+06

— s 1 USnnawdenwulu Yaa

1E+05 [ — 1Y WAL AL 289914 BALB/C ﬁ

CFU/Gm

Aaa8 B. pseudomallei 1909a
13011 80LD4,

1E+04 : :
lung spleen liver

Organs

A15191 3 YSunadadaniuvad Organ ?31nN17 Infect BALB/c LLez C57BL/6, intra-peritoneal

8 1909a, 40LD50 (800 CFU by plate count)

Blood culture (colony) Organ Organ
Day ( C57BL/6) (C57BL/6) CFU/mI (BALB/c) CFU/ml
no.1 no.2 no.3 lung spleen liver lung spleen liver
1 NG NG 102 ND ND ND ND ND ND
2 NG NG 82 ND ND ND ND ND ND
3 NG 2 3 8x10° | 6x10° | 4x10° | 6x10° | 3x10° | 2x10°
4 NG NG NG 1x10° | 1.4x10° | 7.5 x10° . . ]
ND= not detect NG = no growth Note 1y C57BL/6 drgatnuae i 11

- Bacterial injection and RNA extraction ¥i1n17 infect Wi BALB/c waz C57BL/6
88198 4 @1 918 50LDy, WAzl 3 fudas organ VBILARZAILENAY NILAIUATLAT
sterile N384H1% nylon wool MNnuwiNlY afa total RNA lagld Trizol® reagent waz¥in

. = A W v g o =

phenol/chloroform extract|onI@1f;mmm:mn%&w"lﬂmummﬁu control WRZYINANTINIZLRE
B. pseudomallei 1909a 1 LB broth auiis mid-log phase ua¥iunana RNA wNaltiduad
normalize 14n15¥" DNA Microarray %1 Total RNA fanaleldusnlas Gel electrophoresis
% dl A ~ .
@aLLa@alugﬂﬂ 2 WA 3 TIFWITOLAULOLDY 16 S war 23 S Ribosomal RNA wad B.

3 Iz X A X A o Aa A o 0
pseudomallei l@TaLanannisaniassli  broth LL@manmnnLLUﬂmimaglum} LAY
Ribosomal RNA paswuffiawalngnitgaamn iie load lud3anm RNA v o i ugas

Ifasvasmptuanlunianadeutoan  FaRntuaeulasnsduiniss solution invas
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Iof drwsauin 9 Uszanas 3,000 rpm iamsaamasizfiduannaninlana RNA wafild
Tiwanens udUSanms RNA fianalddosas mahasmansniiaaasngllldunsin 3
aﬁ'mﬁmnﬂ%ktﬁn 2 70 aliUsunoniaswalunslenu RNA sample 398nanua 4 Ta 9
ugasluanef 4

Lfiaﬁ\‘l Total RNA ﬁ@lﬂ@]:ﬂaﬂu absolute ethanol ‘13 University of Wisconsin, re-
suspended WazA32968 Agarose gel electrophoresis WU AWNINTBI RNA Tadmdaniay
(gﬂﬁ 3) W9=dim3 degrade tHa9a1n liAnLOUTaY Ribosomal RNA

1 2 3 45 6 78 9

18S
16S

<_
35 28S

;sﬂ‘ﬁ 2 Agarose gel electrophoresis 1a4J Total RNA ﬁﬁﬂ”@mﬂ B. pseudomallei 1909a ﬁl,gmlu
LB-broth lutaufl 1-3, 39neiezwy BALBIC Ailam (1aufl 4) 4U (18w 5) 5 (1a% 6) uas
C57BL/6 Naa (audl 7) 6L (1a% 8) 3N (46w 9) A18E19INWRALLA ribosomal RNA
VoIRUTALIN Ud L3 16 S waz 23S BasunAfilie
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-7 Bacterial

FENA IC2SB3 LB3IB3SC3LC3IC3ISB3LB3 IB3 Bacterial
RNA SB4 LB4 IB4

Bacterial
EMNA SBILBI1IB1SCILC1ICI SE2LB2IB2 SC2ILC2

gﬂﬁ 3 Ethidium bromide stain U84 agarose gel electrophoresis 184 total RNA ﬁﬁﬁ'@vlﬁ’%’m
spleen 183%% BALB/C pool 1 (SB1), Lung %% BALB/C pool 1 (LB1), Liver %
BALB/C pool 1 (IB1), spleen VOINY C57BL/6 pool 1 (SC1), Lung Wi C57BL/6 pool
1 (LC1), Liver i C57BL/6 pool 1 (IC1), LaU8InY pool 2 Uaz 3 Turiuaaidsany
Total RNA 910 B. pseudomallei Maeslu LB-broth atluunusndrede (bacterial
RNA)

M131990 4 RNA samples LLAE concentration.

Mouse Organ ID. Concentration(ng/[!I) Total amount ([g)

* Replicate 1(Pool)* DNAse treated

BALB/c Spleen SB1 1,454 727
Lung LB1 115 5.7
Liver IB1 1,891 382.0

C57 BL/6 | Spleen SC1 702 35.0
Lung LC1 160 8.0
Liver IC1 1,484 74.0

* Replicate 2(Pool)

BALB/c Spleen SB2 78 3.9
Lung LB2 186 9.3
Liver B2 148 7.4

C57 BL/6 | Spleen SC2 48 24
Lung LC2 38 1.9
Liver IC2 125 6.2

12




Mouse Organ ID. Concentration(ng/[l) Total amount ([Ig)

* Replicate 3(Pool)

BALB/C Spleen SB3 61 3.0
Lung LB3 36 1.8
Liver IB3 335 16.6

C57 BL/6 | Spleen SC3 612 30.0
Lung LC3 90 45
Liver IC3 323 16.0

* Replicate 4 (Pool)

BALB/C Spleen SB4 461 23.0
Lung LB4 117 5.8
Liver B4 3,459 172.0

C57 BL/6 | Spleen SC4 543 27.0
Lung LC4 356 17.8
Liver IC4 2,499 125.0

- Oligomer designl“ﬁ Soft ware Lﬁamnaau Open reading frame Tu genome a4y
B. pseudomallei L§188NWUL Genome directed primers (GDPs) dgeufianalalng 7-8 o
LﬁalﬁﬂsaUﬂquawuwarnlf generate cDNA 910 mMRNA 789 gene nsnuafiaulaldlaslaiign
@;ﬂyu RNA VIR é‘fid"l,ﬁﬁmﬁan 8 oligomer 4 818 WA 7 oligomer 46 8¢ L‘ﬁiaa%"m
oligonucleotide

- RT-PCR laglt primer specific §a virulence gene 184 B. pseudomallei L‘ﬁla@i’m
AANINTEI RNA fanaledain in vivo lagaanuuy primers 63013797 5 tRaL ARSI D
Flagellin fliC 2849 B. pseudomallei Gaiuwna 289 bp Lianassslasfl genomic DNA 289 B,
pseudomallei a8 NaLﬂu@”\‘lgﬂﬁ 4 GﬁaLLﬁm’h RNA ﬁvlﬁﬁnﬂ in vitro culture ﬁ@mmwa
g11130 convert 310 mRNA 'lUiflu cDNA uaziinswiniufiaadanliles RT-PCR ¢ ud
RNA fignaainaionslalviioy uaasininezims degradation Tewinemsiasuansaune

#3a RNA duSanmwbagtin kil

A131971 5 PCR Primerd1#¥u Flagellin fliC Gene 183 B. pseudomallei

Ref. sequence Gene Name Oligos primers

AF084812 flic Left Primer GCTTCGCAGACGAACTACAA

Right Primer TCTGATCGGTGAACGTGAAG

13



Fofanaaasld Genome-Direct Primers (GDPs) label Cy3 uas hybridize i
Microarray slide G98aulinindumsasiaseufliny signal

- MIAIBY RNA ﬁ]’]ﬂﬁ}}ﬂ%ﬁl 2 ifasannmana RNA a1naseazd RNA VoINUL%
sy ldsuniunniaUsinm RNA fisnaléfduvesda 59neaas infect Wi 2 61 @
50LDs, W&2lanzlaaann4 orbital plexus 1Wa culture 148 WuiaanTanuLdaliis 10° Tuwy
1967 uadulngazdlszanos 10° n3a'liwy 39 infect Wi BALB/C Uz C57BL/6 5 61 Uae
m:tﬁa@lﬁ’lﬁmnﬁq@ ledszanm 2 ml hwnyinmsana RNA way infect BALB/C Laz
C57BL/6 0898z 10 @2 @18 50LDs, lasuanyinasiaziies 5 a1 iialimsanarinldisidn
8AM3 degrade 289 RNAlauLfiy organslwinfi 3 Wusas organ aananldlu RNA secure
solution (Ambion) urlwihuds dhanuermazunss sterile Uwnissdsaudniamsaes
imad anniwinlusra total RNA Tagld Trizol reagent Naﬁvl@ﬁﬂu@”agﬂﬁ 5 Gafafivy
YUIAUAD ribosomal RNA aadLmuﬁlﬁuﬁmuﬂmam}}mﬂﬂdﬁLLuﬂﬁﬁ:U wazifiald RNA
snidaallh RT-PCR wWaasrafuvasuuailsefliny udluRNA 3 naivrzaunsnasa
Iilwannzeragefianaudiuuan RNA saon luassisedud RNA mﬂﬂa@ﬁqmmwﬁ
wa=dUSanmawaasyin hybridization wanNASILAIEY RNA 970 in vitro culture amasfildn

mid-log phase L3 Naﬁvl,@i”ﬁ'dgﬂﬁ 6

100bp 1 2 3 4 5 ddH,O

;si.l‘ﬁ 4 Agarose gel electrophoresis
WRAY size marker @Y lane 1-
3 RT_PCR 284 fliC 910 RNA &N6

v
A

NNH W Uaa U waz lane 4 37N
RT_PCR 289 RNA §N®31N

Aa A g &
500 LLUﬂYlLiEJL‘ﬂ?E]ﬂ%E]”IW‘IiLﬂ HNINIL)

L lane 5 31N Genomic DNA

aneIIcy PCR product 310 fliC

100 gene 1U1q 289 bp
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Liver Lung Blood Spleen
Diluted 1:10 Diluted 1:50
RunAZ ul RunAS ul . Run 5 ul Run 5 ul Eiun 8Aul Run 8 ul

N

5474 ng/ ul 2831 ng/ ul 59.35 ng/ ul 5367 ng/ ul
2601280 = 1.140 260280 = 1.938 260280 = 1.376 260280 = 1.350

Ellﬁ 5 Ethidium bromide stain agarose gel URAINANITRNA RNA U84 B. pseudomallei

=)
INNLRDA

111221 2.2 3.1 32

31U 6 Ethidium bromide stain
23S RNA >

16SRNA

agarose gel 184 total RNA “71'

&NAAN in vitro culture

-cDNA labeling 1189911 in vitro RNA flaounwd 34 convert 1u cDNA lavld
Genome-Direct Primers (GDPs) lasdSoudsununsls random primer ﬁnmfumaaa
1% cDNA 1l template tRaLinswInEuns 1wz fic  uaz 165 RNAlag3s PCR  wWa
ﬁ"L@TLﬁmﬁgﬂﬁ 7 dsumasinle RNA filal degrade 31139 label cDNA Tagld RNA 1
g @28 Cy3-dCTP @2837 reverse transcriptase 'l6t dye incorporation 0.6-0.8 pmol/[l

-DNA and RNA sample: #Uii0991nn1389a2a¢n9 total genomic DNA L&z

total RNA }1J¢i3 University of Wisconsin, USA lasu31hn FedEx lailafinmsi@n dry ice
TR TenINInTUnEs wazszuzian lwmyuasfunAnninfienanisoissanarinly
ATANIWTDY RNA Aasllaidine wonanit RNA Aseliidiaanaznanias resuspend
Ind 1aleidn salt vlwd3anm total RNA anaznawldsuysaluaznisludaudhannn

ninuarilildiano RNA ldiinswe a9 RNA fiduunsuialy agarose gel

15



. { o 4 A . i =
electrophoresis Lilasalufiuduaszua 8, 9 uaz 10 T3 RNA 910 in vitro sz blood LA

WOLU2ad ribosomal RNA @i 11326914 degrade

;sﬂ"?i 7 PCR Amplification 284 fliC
gene WWa 289 bplagls

e A Tehelad
clOMNA Lnbeled

=
E
=
=
g

genomic 1)) template (LLmﬁ
2) %38 cDNA 1Ju template
Wn7 3) uaz cDNA 1Ju
template LLaz amplify 16S

289 bp RNA gene 241a 198 bp (407
198 tp p
N 4)

1 2 3 4 5 6 7 8 9 10

gﬂﬁ 8 Agarose gel electrophoresis
284 Total RNA §A@31N B,
pseudomallei ﬁLgmlu in vitro
(stationary phase); lane 1-2,
Liver lane 3-4; Lung lane 5-6;
Spleen lane 7-8 1az Blood 310
BALB/c mice lane 9-10.

;sﬂ"?i 9 Agarose gel electrophoresis
284 Total RNA §A@91N lane
1-3 B. pseudomallei ﬁLgmlu in
vitro (stationary phase), lane
4-5 ¢\, lane 6-7 o4, lane 8-9
1w, Uaz lane 10-11 L§a@ 91N
C57BL/6 mice.
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Gn‘s’loﬁ 6 Total RNA concentrations extracted from BALB/c mice.

RNA 260/280 Ratio Concentration (ng/[I) Total ([lg)
Liver 1 1.088 3,644 1093.2
Liver 2 1.088 3,637 1091.1
Lung 1 1.848 2,183 654.9
Lung 2 1.554 3,418 1025.4

Spleen 1 1.238 3,590 1077
Spleen 2 1.134 3,601 1080.3
Blood 1 1.78 392 117.6
Blood 2 1.8 381 114.3

@1’15’1017; 7 Total RNA concentrations extracted from C57 BL/6 mice.

RNA 260/280 Ratio Concentration (ng/[l) Total ([lg)
Liver 1 1.066 3,090 927
Liver 2 1.085 3,649 1094.7
Lung 1 1.745 1,113 333.9
Lung 2 1.67 2,689 806.7

Spleen 1 1.798 2,638 791.4

Spleen 2 1.875 1,100 330
Blood 1 1.8 415 124.5
Blood 2 1.74 372 111.6
Gl'li'l\‘l"?i 8 Total RNA concentration extracted from in vitro.

RNA 260/280 Ratio Concentration (ng/|ll) Total ([lg)
Stationary 1 1.792 2,159 215
Stationary 2 1.474 1,715 172
Mid Log 1 1.72 533 53
Mid Log 2 1.78 501 50
Mid Log 3 1.44 3,556 356
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ueLita991n 260/280 ratio Va3 RNA sample ®a18 sample EUINNAULAZIN
id1 (e.g. 1.088, 1.238) Fniaziilisdutuaguin Fs6aarii phenol/chioroform
extraction 8nA3IMA be ratio lnatAsny 2.0nautinlidasuidu cDNA waz¥inmy label

- Microarray hybridization Microarray slide 370 TIGR letdRuudn

Microarray Version 2 78812 coating (A¥318azl88na1uad) tila hybridize WU
. (: o U vV 1A z é/ v
signal dasun Fududasldana RNA anndu uszdl background §9du Fieias

15T 139 protocol

b Slide Information

Array Name : Burkholderia mallei/pseudomallei microarray version 2

Elements on Array : 2,176 ORFs w/o oligo 139

Grids : 48 Control: 500 A. thaliana (70-mers)
Surface Coating : Amino-silane

Array Type . ss_oligo (70-mer)

Oligo Replicates  : 2x
Oligos Designed  : 9,826

Protocol #1d5uilys (dunudunauanviiidsanelng lauvidl Microarray
laboratory, BIOTEC I@Ummﬂgmwmﬂmﬁamaa a7.%a31 MIUYNEAT)
- Infect BALB/c uas C57BL/6 mice 881982 20 67 @28 50LDsg, 289 1909a
& v 8 = . o A da ' o PN
NUU 3-5 T4 F9LAY liver, spleen Waz lungs hanaTsauTandluudazaibiz (U
10) Uaz&N®@ RNA @28 Trizol® 91N re-extract azna RNA @28 Trizol® 8nasd el
[ . { o @ . [ . {ad A
@38 phenol/chloroform extraction WWarinaa protem%ﬂ@l RNA quality NAYH TIUR
WHudgwinvinldide convert 1w cDNA uag hybridization a2 e signal Ndnannsle

genomic DNA 3§11

- Optimize condition d1%130 cDNA labelling lagla higher concentration of
primers (250 ng — 10 [g). wuilwwadLield primer 10 Hg uaz RNA 15 g WD
generate cDNA ﬁ]’]ﬂfl?%ﬂ’lﬂ‘ﬁ cDNA 5 g Lﬂia labeled 6128 Cy3 Tunsvi hybridization
Tl Cy3-cDNA signal ﬁ'a

-Specificity and sensitivity of Genome Directed Primers (GDPs) when
compared with random primer Li8937nm3 hybridization 1ld signal 7ia &asld cys-
cDNA lutlSunmann (5 Ma) PmmaseuidIsufisums convert B. pseudomallei

RNA @78 GDPs Waz random primers lagld RNA 31n in vitro Wag in vivo (spleen)his
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MIUSsUfisy nunagaunns hybridize NU Microarray slide WuU3N GDPs I
sensitivity @ni1 random primer 19y GDPs  URAINAVDS gene ﬁdiﬁerentially
expressed >+2SD LRy >+ 3SD 1NNINSIE random primer Waldns hybridization

[
o o

a3 RNA 1N in vitro WLaE in vivo ( A7 10) @dnwn1vaaniluy GDPs LLazﬂ’ﬁl‘ﬁ/\‘i’]%

Seldlsdnmn uazdasld cDNA 5 pgislide

1E+09 *
1E+08

1E+07 ,/

1E+06 ra
1E+05

1E+04 —4—BALB/c
1E+03 C57BL/6

1E+02

Number of bacteria
(CFU/mI)

3 4 5

Days post-infection (Days)

1E+06

1E+04 o~

——BALB/C
1E+03 C57BL/6

Number of bacteria
(CFU/mI)

1E+02
3 4 5

Days post-infection (Days)

C . 1E+07 /
1E+06
/

1E+05 /
1Ev04 | = ——BALB/c

1E+03 C57BL/6
1E+02

Number of bacteria
(CFU/mI)

3 4 5
Days post-infection (Days)

gll‘ﬁ 10 Swnuuaniisel spleen (A), lungs (B) and liver (C) of BALB/c (®) WLaz

C57BL/6 ( )mawgmﬁ'amnﬁm%alﬁlm”uﬁ 3095
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A19191 10 IuInEwN differentially expressed

Gene difference in >+2SD
In vitro In vivo
Random GDP Random GDP

845 966 758 935

Gene difference to >3+SD
In vitro In vivo

Random GDP Random GDP

64 151 66 244

-Normalization of data after hybridization (quality control)

1% LOWESS normalization method L‘ﬁia normalize spot intensity aelu microarray slide
Lﬁia@ly@ intensity-dependent dye WazEd normalize across slide Lﬁal,‘]_l%ﬂmﬁﬂus:wi’m slide
Tagiiiar hybridization LA8U32% 319 cDNA # convert 911 RNA 284 B, pseudomallei Aaslu
in vitro label @28 fluorescent ﬁﬂﬁ\‘i LAz cDNA ‘ﬁ convert 31N RNA 183 B. pseudomallei in vivo
fnananits ude intensity 71 scanldun plot N3 R-1 plot 1w log scale (tWalw realistic 11U
average expression intensity) (31.]“71' 11) lasuns Y, M= log2 (R/G) (red/green) ratios V83 array
feature WAZUNW X, A= % log,(R*G) 91n3ufl 11, A iunauas B. pseudomallei fdesl in vitro
lagdudnoidunananns normalize T9aztinmInszatgasnanenidu log2 (R/G) ratios = 0
289un% Y annuasld symmetry udiila normalize udrasd LN amARMINTzA oL
symmetrical A GIEE log2 (R/G) ratios 1n& 0 1Juduu1n (expression LiRansaaaie

Wgunw) §unw B aziunauas B. pseudomallei N&N@NN in vivo (spleen) V841 BALB/C

A Invitro

;sﬂﬁ 11 normalization signal 31nscan Microarray slide A) RNA 283 B. pseudomallei in vitro lagde wa
Aa®N1T normalize WAZIN ®AINNTT normalize Laz B) RNA 284 B. pseudomallei N&N@3aN

in vivo (spleen) 183#%% BALB/c
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uaﬂ’anﬂ‘f?l,@i”ﬁ’] box plot Lﬁiaﬁmﬁzﬁ overall intensities W8y probes across the array
IAUMINTZANY intensity 2a98uds 9 lu array lasugeslWifinin microarray annvissas
slide sansadIousunule (gﬂﬁ' 12)
-Clustering Juns group genes %30 samples ﬁlﬁ expression profiles mi”mﬁ'umayﬂﬂﬁ
Audasouiioy Teaileinaain RNA samples 284 in vitro uas in vivo (Spleen of Balbl/c

mice) MaadLTouiBuaINalugln 13

In vitro In vivo (BALB/c, Spleen)

311 12 Box plot uasdwIuiud intensity ratio atjlu 50 percentile lundasiinias

putative aminopeptidase ‘—I

]

ATP-NAD kinase/inerganic putative transcripon acCe4sory protein

polyphosphatase
endonuclease/exonuclease/phosphatase

Bsp Mean
vitro Mean

5 family protein
Re =
3]
&g BPSS52278
- BPSS0605
e s
BPSL2833 BPSL2315
BPSL1937
" BPSL0136 BPSL1527
BPSL0591
BPSS1533
BPSS0924
-
I_I 32
o
iz
= ]
5 BPSS1367
53 BPSS1136
BPSL1921
% ® BPSL1101
: BPSL0969
g-g BPSLO714
o BPSLO0838
. i
_ BPSL3070 DPSL0228
BPSL2833 BPSS1370
BPSL0356 proaRias
S5 BPS5S1391
~ BPSL0136 BPSS1365

P> . = = ' s , i 3 Aa A
21]7] 13 ULR@INAVBINTT clustering WIHUNBUTZAING in vitro WA in vivo NANMILURY

gene expression profile Lﬁaﬁamwmﬂﬁl?mﬁ@hdﬁu
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-Gene expression profile analysis 21849 B. pseudomallei

1) Unique transcription profile 289 B. pseudomallei sl%m;bl,wiaz"ﬁaﬂ
Gene expression profile U84 B. pseudomallei 1w BALB/c Lﬁ@Lﬂ%ﬂULﬁBUﬁU in vitro
WUIUANEI8Y 4% oy 3% AN UaZ1% aaad §RU B. pseudomallei genes 11
C57BL/6 danuuand1s 5% lag 3% induwuas 1% anad lasRansananduid
JLAUMITUFAIBANLANGI I UTIS 28D wIalfiouLyinny ~3.4 fold increased WA
~0.27 fold decreased wonaNiifsfifuugaseanuandInudInin +2SD ’I,u%km%
gadludSunmlnaidsany Aadu 19 % vasdulu genome w89 B. pseudomallei (gﬂﬁ'
14)

MILEAIeaNYaIEuDas B. pseudomallei lw C57BL/6 Walfisuriy in vitro luudas
83812 WUNTEuA differentially expressed 1w spleen 326 £w lag 195 u ugaseanu i
ez 131 B usasnanaass [iwdeany lulanezd 306 Sufl differentially expressed lag
141 Suusasoanuniuuas 165 Hu ugasoananad uaxdl 279 Sufl differentially expressed
Tudulas 183 Hu useseanundn uaz96 Hu uEAIBENAAN %aﬁaﬁhmjuimmﬁ'ﬂ
Clusters of Orthologous Groups (COG) w8 mj&l Ao 1) transports and metabolism, 2)
Posttranslational modification, protein turnover, chaperones, 3) Transcription, translation,
ribosomal structure and biogenesis, DNA replication, recombination and repair, 4) Cell
wall/membrane/envelope biogenesis and extracellular structure, 5) In tracellular trafficking,
secretion and vesicular transport, 6) Cell cycle control, cell division and chromosome

partitioning, 7) Defense mechanisms and 8) Proteins with function unknown ﬁlzvlﬁﬁdgﬂﬁ 15

Not

change
T7%

3UN 14 Pie chart astiwduwdasiind  lafigunisuradaantadtn  B.
pseudomallei 1% in vitro AU gene expression profile 1w BALB/c (A) uae
C57BL/6 (B)
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ﬁ'uﬁuamaammﬂ@mmﬂ in vitro luﬁﬁﬂ%ﬁﬂﬂﬁﬁ@ﬁ%ﬁﬂﬁ%ﬂﬁﬂﬂaﬁEl LT
intracellular trafficking, secretion LR vesicular transport U’mﬁuLLamaaﬂqx‘m’mlu%a’m
97872 15% BPSL3128, BPSL3262 uaz BPSS1543(bsaQ) s‘fioa;j’l,u bsa locus Va4 type 3
secretion system %dLﬂu virulence factor wmfﬁﬁmnmmaaﬂgﬁfu 8 i lu spleen WLz 24

win Tutlaaw 84%Y C57BL/6

' ) & I
ﬁu‘luﬂqmaa defense mechanisms ﬁmmamaamgwu’l,unﬂmmwam% BALB/c
- . L4 X X .
Tnvaendnesluauuas C57BL/6 Lmuuﬁgwu Supanidunein 11w BPSS2325,
BPSL1797 litaadsnaauiniientadny virulence wazBuiiedny drug resistance Lou
yy { v A 1 v { 3
BPSL2468 uaﬂmﬂﬁmﬁﬁuﬁaﬁﬂﬂsﬁumwﬁum"lummﬁmﬁﬁmmamaangwulunn
o -t A Aa Ao @ , A
23872 mmumfﬂLﬁus;lwn:uuwm“n'ﬂmﬂnﬂumiﬂakﬂlu‘w (397 11)
a 6 1A . Aa &l v [
MNMIUNATZANUINEY B. pseudomallei mmmamaangmu‘lumu Jae wazay
289y BALB/C 3 140, 170 uaz 233 fw lagusniduduniAaasny survival ez virulence
fuction luwiny Uaauazeuidun 11, 11 uaz 19 SuaN&EaU 1aUIzAUNIUEAIaaNTDITW

Qs 1 v z ] 1 s 1
mnmﬂumug&mu 4-9 1v11 Uaa 3.5-10 171 hazal 3.4-94.6 LN

o . . .

mTransport and Metabolism

turnover, chaperones

m Posttransiational modification, protein

B Transcripton/ Translation ribesomal

structure and biogenesis/

Replication, recombination and repair

m Cellwall/membrane/envelope
biogenesis/extracellulsr structure

W ntracellular trafficking, secretion, and
vesiculsr transport
m Cellcycle control, cell
CS?BL/6 division, chramasome partitioning
m Defense mechanisms
® Functicnunknown

Spleen Lung Liver

P o oA A 4 & A ) . o A
zﬂ‘n 15 Nﬂﬂqiﬁ]@ﬂfﬂ&lUuﬂu,ﬁ@{'laaﬂfﬂ@“ﬂuslu%}}ﬂdaadﬁu@ 1%63933@]'1\1 § AMUARUIN

23



@15197N 11 Cluster 2a98UNLNLINY suvival Waz virulence 289 B. pseudomallei N

LLamaaﬂlu in vivo gdﬂ’i’] in vitro

Function Notes
Survival
Secondary metabolism  Putative hydroxamate, pyochelin, siderophore
Drug resistance Ambler class A, B and D B-Iactamase, including multidrug
effect system
Intracellular stress Superoxide detoxification, nitric oxide detoxification

Motility and chemotaxis The components of a single flagella system and chemotaxis-
associated protein

Virulence

Secretion Three type Il secretion system and type VI secretion system

Lipopolysaccharide Lipopolysaccarides biosynthetic cluster

Capsule Capsular polysaccharide synthesis and export cluster

Exopolysaccharide Surface polysaccharide biosynthetic cluster

Exoproteins Collogenase, metalloprotease A, phospholipase C, Ser
protease and hemolysin

Adhesins Several surface proteins potentially modulate host-cell
interactions

Fimbriae and pili Thirteen cluster encoding components of type | fimbriae, type

IV pili and tad-type pili

1%‘1/‘11;} C57BL/6 WUINEW B. pseudomallei ﬁﬁmmamaaﬂgaﬁmﬁmﬁﬂuﬁhmﬂgm
Faluamsdeadadndnuluwie Jaa uazaLaInuiTIMIU 195, 141 and 183 Bu lawd
Sufiieany survival waz virdlence fuction iy Uaa uazeus1wan 18, 19 and 9 fu
ANAGD TEAUMILRaIaanlwinuvasduainadu 3.5-24 1 daa 3.6-21 1 uazluau
4-19 ¥ Lﬁiagiwanﬁﬂ@maﬁﬂuﬂéju virulence L8z survival function 1%1&2} BALB/c uaz
C57BL/6 ﬁLLamaaﬂgaﬁu WUINNEW chemotaxis LR motility, secretion system (TTS and
TSS), capsule (capsular polysaccharide synthesis L8z export cluster 3’Jamg<l potential
surface polysaccharide biosynthesis cluster, fimbriae W82 pili, exoprotein (phospholipase C
LR Serine protease, drug resistant LAz secondary metabolism ﬁ’m%‘uﬁuﬁuﬁmaaﬂqwﬁm
lasanzlu BALB/c @ RNA polymerase sigma factor (RpoS) 8y adhesins
(hemagglutinin-related transmembrane protein)

Wuivinawlain Bulw TTSS3 11w BPSS15217uu putative regulator, secreted
protein; BPSS1524 (bopA), BPSS1531 (bipC), secretion apparatus; BPSS1538 (bsaV),
BPSS1543 (bsaQ), chaperone (BPSS1533) (bicA) waz8u BPSS1551 Ut bsa locus ‘ﬁlﬂ'\‘ivl,sj
ﬂiﬁu%ﬁﬁ‘ﬁ' (Stevens et al., 2002) wEadaanlu in vivo g\‘miﬁ in vitro uaﬂ’anﬂf: 5% 6

. £ L
clusters 14 T6SS clusters Va4 B. pseudomallei LLamaaﬂgwﬂu in vivo
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2) N33 mundnvas B. pseudomallei iugnsaansnwizlunnaizaz wiading

uaasaanawzadzznnsnTnwzlunyudassialasly in vitro \Jugu

lunguiiuvas B. pseudomallei ﬁLLa@daaﬂgﬁu‘Lu BALB/c laa140 Suluaiy 170
fulutloauaz 233 Suludusingd 46 genes ﬁLLa@daaﬂgﬁﬁLunﬂafm: uasfifufiugasaan
gaasm'qiwm']ﬂmwiazafmﬂ@mvl,&iwuluafmzﬁlu fa 64 Suluiny 73 ludea waz 134 lu
GU AaLRAIlY diagram 289 gﬂﬁ' 16A &ulu C57BL/6 ﬁﬁuuamaanqﬁu 195 Suluainu
141 fuludoauar 183 Huludy wazdl 51 ﬁuﬁua@daaﬂg\ﬂunﬂafm: ﬁuﬁuamaaﬂga
atssumnzlundazestazlaglinuluaioazanda 76 Swlushw, 48 luden usy 90 Huly
Ll (Eﬂﬁ' 16B) lunguiuuas B. pseudomallei ﬁLLﬂﬂGﬂﬂﬂgd%ﬁl% BALB/c ﬁﬁuﬁé’@ayﬂumjw
survival uazvirulence fu lusiw oa uazau @a 8, 5 uaz 14 duluny C57BL/6 WU 8, 9
wae 6 81 lwiy Yaa wazeau ﬁu‘ﬁuamaangalunnai’mwaa BALB/c LLazagluﬂﬁju'ﬁﬁ 2
fu fa BPSS1521 sﬁaﬁﬁagafmﬂu putative regulator L8 BPSS2103 ﬁLﬂu hypothetical
protein Aaainiezrimihfaglu TesS (Tss-6 cluster) lu C57BL6 ffu 1 ude
BPSS1521 ﬁLLa@aaﬂﬂga%ﬂunﬂai’mzLLa:wulunﬂai’m:maa BALB/c @28

Twnwsin Sufisdhs secondary metabolite aiwmwﬁaamamaaﬂgﬁmﬁaL%ﬂlfﬂ”ﬁ
lu/luny d’suﬁuﬁﬁ%ﬁwﬁﬁmww:azLLmaaaﬂqalumam”mzt.ﬁ'aLﬁﬂuﬁu*’nmzﬁﬁaagmwaﬂ
598530 1% sigma factor S (RpoS) Mtduasdsznavvodianley RNA polymerase was
adhesin azwumma@aaaﬂﬁgaluﬂamlaa BALB/c &% BPSL2808 @sfivasnwinieadas
fU virulence WuTUaaIaangiludLas BALB/c H1 BPSL0226 figs flagella fuaasaan
gﬂuﬁmmaaﬁ% BALB/c L&z C57BL/6 LIuanIzaUVaINITLERAI80NVBIEY B. pseudomallei
1%%5"{%&@\1 LﬁaLﬁﬂuﬁ'uLﬁa@aag’mauan%ﬁ%ﬁm:ag’iu‘*ﬁw 3.4-10 Wi eI
BPSS1521 (bprC) aziilu 9 wihlutaauaz 3 wiludunyBALB/c uaz 21iviludaa uaz 19

wiﬂum"wamkk C57BL/6

Spleen Soleen
(A) | <e. BALBIC . (B) C57BL/6
/ HE8 . S 8 ;
/ - . i :’\ [( s . /‘,;--- T \)\ . ' . 1-.\\\
AT N ! \ /M N H \,
. |_ @ S E S . [ @
3 A 14 ; 18 8 , 6
Taing e I lver Lung I - T.ver

P> . o A A & % o
gﬂ‘n 16 Venn diagrams LL&@G%']%'J%‘UBGU%WLLﬁ@Naaﬂig\‘ﬂJuluﬂa@ AVRRNINVBIN Y
BALB/C (A) uazwy C57BL/6 (B) laufundmaglungu survival uaz virulence szyatilu

<3
J[NAULAN
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[ ¥ v
3) N3N ENVDS B. pseudomallei ﬁuamaaﬂgaﬁ%mi%w@ BALB/c laz

c57BL/6 Tag1s in vitro 1ugnn

a 6 aA = . dl ! . .

PNMTIATZANS TEU 411 Buvad B. pseudomallei NURAIBBNWANGIANN in vitro
& o A & A o & A A Aa A a o &
m‘l,uaﬂwmz'ﬂgwumamaﬂwwaaaa Taod 192 Uuqumﬂﬁmmummnuiwwa
809 WAL 85 fusw1znu BALB/C uaz 134 Hulw C57BL/6

s uunenNalLy Jow 448 dululaaNusaiaanianedain in vitro lu%ksﬁ'aaaa
Tagy 110 ﬁuwumﬁauﬂ”ﬂu%k&ﬁaam uel 142 Sunulanwizle BALB/C uaz 196 fuli
C57BL/6

e%m%’ulum”ulu%km”maa 1 445 BuNULIAIDONLANGNIANN in vitro laud 123 Buwu
wilounulunyriszas 166 Suwuianizlu BALB/C uaz 156 Sulw C57BL/6 (3U7 17)

@

E%ﬁ%%"l.lﬁugluﬂﬁju virulence-associated factors 184 B. pseudomallei WwNLINE 19 B

[
o

o a ~ o Aa a o H A
Tudy 9 uluwlaauaz 7 Gwluway NANTLRAINWLULLNWLALINY CRVECES) lum},m
. & ; & ; .
809 laglu 19 dulwanunud 5 Bufugasaangstu uaz14 Sunana fwlnilan 90 9 fu
- & ; . ; ¥ &
3 2 du ﬁLLa@aaaﬂgwu ey 7 IwNanad ’Lun@uﬁuﬁuamaaﬂqwuuu BPSS1521
uRAIaanl C57BL/6 a1nNiN BALB/c ndluaauazeu wazlu 7 Sulweu & 3 8Hun
X a A A o o ) A
L§AI2NFITLLAL 4 BUNAAaUaIBUAL in vitro (3UN 17)
LﬂuﬁméﬁLﬂmﬂmﬂﬂﬁmuﬂaommamaaﬂmaaﬁmmaﬁf’mlu%gﬁfmﬂumiu
a { ' & { > . . { Y % .
mmaﬁa@mmﬂmwgwmﬁaLﬁmmu in vitro £ BPSS1264 1Ng21adnl chemotaxis Las
. ¥ . »
motility ﬁﬂm,l,amaaﬂﬁgwumml,a:Ltamaafﬂu BALB/c 37nn31 C57BL/6 391HAwlaan Tu
%E}ﬁﬁmmauauawaagﬁﬁmﬁ'uﬁmmhaﬁ'u A DU IWIBINNLRAIDDN I UIZAUNG1IN
' A =1 o o o 3 . e A A ' .
uawuanduls TTSS darwdAmnl in vivo condition Luaamnumma@oaaﬂgomﬂu in

vitro luukl,ﬁ'a RN
[=f 1 1 Y
4) m‘sl,ﬂ'%'ﬂuL‘ﬁzmu,fuuLmummamaanwaoﬁmﬂ%nqu‘lmmazmm:

msﬁ‘f@mjwﬁagamaaﬁﬂu B. pseudomallei NRWULLNUATULEAIDBNNLANGAI b
@ 2 a @ | v o % i . . A =
a’JEl’Jz"]JEJ\‘]%E}‘IJ\‘]JJﬁﬂ’]’JLL’J@]E\]EJN@]’]GT]%VL@]LLET@NVL’JLLUU hierarchical clustering lugﬂ'ﬂ 19 G99z
Wiy lamidanmssuwnduniunuindanisnalinuadnuaiisy T@ﬂmﬁ'ﬂﬁuﬁﬁﬁaga
LAgTaInudwialsan laaudsa9 NI nat UL RahaNILRAIADNANRIINNATNAINN
a Y Qs 1 1 é {
niifunuves C57BL/6 911TURAIABN I BALB/C gand1 C57BL/6 PIANNIRTHI BN
ugasaanlu C57BL/6  gand1 BALB/IC anaasnniduiiurialsalu B. pseudomallei i
@iaﬁﬂui:uugﬁ@iﬂﬁmaa C57BL/6
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BALB/c __ _ C57BL® BALB/c __ C5IBL/G
TN TN L T
/ / /. \ ) N
| 85 \ 192 \134‘ 7 19 15 |
. \\\ // /’ “.A‘\ \ ) ] . '
.. \\\ 4/7 . \_\\ Vs
Spleen Spleen
BALB/c o Greus BALB/c ~ C57BU/6
' o Y U
/ / /\ AN // / N \.\\
/ \
|142[1101196) "12l9 26 |
\ \\\ /,, /',.‘ ‘ ) \‘x\\ ) ,'; /
> _\\«:‘/ B
Lung Lung
BalB/c __ C57BL/® BALB/c _ C57BL/E
T < BN T ';,c;f \‘\-“
/// / \ \\ / / \\\ N
166 123 \ 156 | 16 (7 16
IS \ ./ 4_'/"‘ “\_\ \x _j ’,"I
A \_\4' - B e i\_\;
Liver Liver

zllﬁ 17 Venn diagrams UROITIWINE UV B. pseudomallei ﬁLLa@\‘laaﬂLmﬂ@h\‘lmﬂ
founasan luudazaitnzveanyudazsiia (A) Sunuaasoanndounuluing qu
LLava@mad‘ﬂhL BALB/C uwaz C57BL/6 (B) virulence- associated genes ﬁl
usasaannilounuluiny duuazlavasny BALB/C uaz C57BL/6

lumsdnsilaiuwinenseaireniuninsusasaanls BALB/C ganin C57BL/6

wiadnnuni  Hufuseseanlu C57BL6 gend1 BALB/C anldiNembulminvimiinlu
\ A A o A A v Al A (% '

AsTUIMMINalsavaILuaiitsy  lasandumIswuduinnuningansinunatnnnsnalsnlis
naudunaaianiiduaiasdudiuning 1gulu T38S3 locus 189 B. pseudomallei {i%ain Bsa
(Burkholderia  secretion  apparatus)  Usznaudisdunasislusdwneltidulassasves
secretion apparatus WazlUsAuNYinninf  (Stevens, Wood et al. 2002) (gﬂﬁ 18) B.
pseudomallei suWUE K96243 fivhlfiiamInaewuiues BsaQ (BPSS1543) a:dl
ﬂ’s’llla’l&l’linluﬂ’l‘ilqjﬂ‘gﬂmaif A549  Gadu epithelial cells Ya3auaaay (Muangsombut,
Suparak et al. 2008) Suildsiununlumsnalse MIAnsAIITEY BsaQ 1JuuwINILiNG
o A A Aa A o Ao ~ . . .
AALADNEUNTULLLLHUNTUEAIBBNLULLAEINWIAI8 %ananik BipC translocation protein 14

T3SS3 (BPSS1531) vindjN581nu convalescent serum ﬁ]’m;&"ﬂ’m melioidosis TILFAIINNNT
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=

uaasaanlu in vivo (Stevens, Wood et al. 2002) Tayafllean Microarray data uaayinduid

mnmmaanlu in vivo 619371 in vitro TaLIw

S. typhimurium TTSS-1

B. pseudomallei Bsa

Bl secretion apparatus B Transcriptional regulation [ Function unknown — KD
[ secreted protein [l chaperone A Insertion

gﬂﬁ 18 LRAINTIBIAIvasEnln Type 3 secretion system (TTSS) Va3 S. typhimurium
a o A ad A A |
WNBUNY B. pseudomallei ©34T831 Bsa lumamamw BPSS1521 Gmagsl,u

U%L?mﬁlﬂﬁﬁu Bsa U84 B. pseudomallei (Stevens, Wood et al. 2002)

fiuuey B. pseudomallei lumjmﬁmﬁu BPSS1543 ﬁua@aaanga"ﬁ?ﬂuﬁ’]ml@:ﬂamaa
C57BL/6 \faifiwuny in vito uazle BALBc § 2 Builvinaulefio BPSS0524 (conserved
hypothetical protein) i3 linsuning Sn1suaasasnfisnauaas BALB/c 1nn31 C57BL/6 uas
BPSL0657 (conserved hypothetical protein) %oﬂ'ﬂ&imm%ﬁwﬁ%uﬁ"u finsusasaaniusiny
wazilaavad C57BL/6 ﬁqm’hlu BALB/c (Eﬂﬁ' 19A)

Bl BPSS1531°7'1Im<§1’J"1Lﬂu cell invasion protein %38 BipC LLa@d’iﬁgﬂﬂizéunlﬁLLaﬂdaaﬂ
lunﬂaﬂ'mzu@iuamaaﬂ@mam in vitro luinauazdaawas BALB/c uasilanuad C57BL/6 Hu
BPSS2011 (putative outer membrane protein) %Gﬂﬂ&iﬁﬂ’]ﬁ:yﬁﬁﬂﬁ meaaﬂgaﬁﬂmﬁaunﬂ
87872 §awhypothetical proteins awlifmIugaseanuandsain in vitro (gﬂ‘ﬁ' 19D)

I7e91uIn BPSL1505 (RpoS) (RNA polymerase sigma factor) Lﬁ'mifmlumimuqu
AszuIUMIAalIAlL B. pseudomalle Tagwuin rpoS mutants mmsnnsz@jmm”umaa iNOS 19
ga%w’fmmNaiﬁﬂﬁiagﬁamaumﬂﬁﬁﬁa@m (Utaisincharoen, Arjcharoen et al. 2006) uaz'lyl
T ALAAMI&I  Multinucleated  Giant  Cell  (MNGC) muﬂ%vl,ajmmmm:@fu
cytotoxicity Tumsaneniinuinduiiuaaseanl in vivo 19310 in vitro wazuaasaan lulaaves
BALB/c g4ni1 C57BL/6 wananiifulu cluster 1@821% 1T BPSL1393 (putative exported
avidin family protein) s’fﬁﬂ'ﬂﬂﬁmﬁ:q%ﬁwﬁ finsuaaieanludaauad BALB/c 11NN
C57BL/6 £l BPSL3312 (putative glycosyltransferase) T cell envelope biogenesis LLaZ outer
membrane uazfiu BPSS1716 (conserved hypothetical protein) G‘I&idﬂ'\‘ivl,&iﬁmﬁzq%ﬁﬁﬁ Afluuy

LHBNIUEAIDBNAT NS (FUN 19B).
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BPSSU524 conserved hypothetical protein
BPSLU395 putative qvlidyb’l!ran;femse
BPSS1893 muconolactone delta-isomerase

BPSLO686 putative glycerol uptake faciiitator protein
A

BPSS0766 putative voltage gated chloride channel

BPSS0169 conserved hypothetical protein

BPSSO301 hypothetical protein

BPSS0336 putative 3-hydroxydecanopl-ACP:CeA transacylase
BPSS0186 putative exported protein

BPSLI500 recombination protein

BPSL(949 hypothetical protein

BPSS00647 conserved hypothetic

BPSLISZ3 p RNA/FRA

BPSLI712 putative non-ribosomal antibiotic-relatedpeptide synthase
BPSLi393 putative exported avidin family protein
BPSS1959 cytidine deaminase

BPSL3312 putative glycosyliransferase

RPS12701 probable aicohol dehydrogenase

BPSS1089 bacteriophage late control gene D protein
BPSL1948 putative hydroluse
|BPSLI505 RNA polymerase sigma facior |
BPSL2332 hypothetical protein
BPSSI716 conserved hypotheticaf protein
BPSS2087 Lucl family regulatory protein
BPSLOITI putative phage capsid scaffolding protein

I
BPSSO267 conserved liypothetical protein
C BPSLIOY putative ATP-binding protein
BPSS079% hypothetical protein
BPSL139%¢ putative exported endonviclease
BPSSHM34 hypothetical protein
BPSL2808 putative capsular polysaccharideglycosyltransferase biosynihesis
BPSL3210 50 ribosomal protein L2
BPSLI9%9 putative FAD-binding reductase
I

BPSL3407 methyltransferase GidB
BPSLO394 hypathetical protein
BPSL1429 conserved fypothetical protein
BPSS2081 alpha-galactosidase

BPSLI303 hypothetical protein

|BPSSI 531 putative cell invasion proiein |

L1567 fippotietical protein

BPSS2011 putative outer membrane protein
BPSL0332 puatve PTS system, Ella component
BPSLI0Y7 hypothetical protein
BPSLO369 hypathetical protein
BPSS0375 acetyl-coenzyme A synthetase
BPSL3218 388 ribosomal protein 512
BPSSUSIS hypothetical protein
BPSS1707 isopropylmalate isomerase large subunit
BPSLG226 flagellar fli protein

gﬂ"?i 19 TreeView chart LLammsﬁ'ﬂmiumsLLamaamlaaﬁuﬁﬁtmuLquLﬁmﬁ'u‘luafmzmao
%Hﬁaaawﬁﬂ Tosudazunaasdunamsuaasaansasudazminaaas lag Bsp Aams
usasaanluinuvainy BALB/C, Blu miusadeaniulaaad BALB/c uaz Bli Aasi
284 BALB/c &% Csp, Clu, Cli fiamsuaadaaniudha Uaa uazduvadny C57BL/6
woduawmdunavaudazin anuduimdn log, ratios lasidul negative; @1, zero;
Wa9, positive; 111, missing data. Bulw cluster ATULLUNUNITUERIBONAT aURLEWT
weiinsnwihdmuiiuanuuusilunselinzda lidotwdungy laonsausey
fufitnodoauesit (A): BPSS1543 (BsaQ), (B): BPSL1505 (RpoS), (C): BPSL2808
(webB) and (D): BPSS1531 (BipC)
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Extracellular ~polysaccharide ~capsule ilutaduldifiannuuusilunisdaise B,

pseudomallei ﬂq'mmdﬁuﬁagju'%nm type | O-PS biosynthetic locus A8 wcbN, webC, wzm?2,
A a ' o s A . A A
webQ LRE wcbB smammm’nmnml%ﬂulﬂluﬂquu"lwmmu a:a@miagia@maumﬂmm
(Atkins, Prior et al. 2002; Cuccui, Easton et al. 2007; Lazar Adler, Govan et al. 2009) B.
. A v & a ¢ & ao
pseudomallei 1 webB nat8gWWIWUIN attenuated LN@ﬂ@ﬁQUI%LLaNaL@Iai JINNINDAIINIT
Lﬁtylmﬁaﬂa@aa (Reckseidler, DeShazer et al. 2001; Reckseidler-Zenteno, DeVinney et al.
. ' & .,

2005) NANNINARDI b microarray PILIUENIINE% webB ﬁmma@aaaﬂﬁqwﬂu in vivo LR
o . A = A A Ada a @ = o ] A AaA
L8 clustering LNDENENEWDUNU LU ULNWLAEING ﬂ’%z%’]vL‘]JE;(ﬂQN"IJa\‘]FJ%ﬂlJ‘LI‘Y]‘LI’W]FLu
AszUIUMIAalIA
lugﬂﬁ 19C u@adfiu BPSL2808 Taidu putative capsular polysaccharide glycosyltransferase
. . .4 & A AR A X = . @
biosynthesis protein ﬁmLLamaaﬂgwulumaunﬂamawﬂﬂm WRSLNNTWDN 4.2 LW]I%@]‘LI?JBG
WYBALB/c uananiidafiduniiiaula 15u BPSS0267 (conserved hypothetical protein) lunga
general function PSS0799 (hypothetical protein) Iuﬂq'&l signal transduction mechanism L8
BPSS0454 (hypothetical protein) Nt3linsuwing Suramashazinsidosnuanuuusly
mirialin uszuaasaaniu BALB/c §ini1 C57BL/6 (3U7 19C)

5) Gene validation Tay real time RT-PCR

nToyaad DNA Microarray ldAaiianiufil expression ratio 41nni1 2SD n3a Waw
! A A Y a ) A Aa o !
71 28D aifisuluaipiziduaiureswysesriia Nluwilkugsluunuimsainisnalie
. Ca A e & 4 - C e e

wiaanugwuisluminialsa wuhduiidhinewu Swunbaduduiesinonuwiddyde
mirialsa WisAnuuusIaInInalia uaswuBungslinmumwihfidwinniedsdaidu novel

d o @ : A { . {
gene Nanafmadamanalsnvasuuadiiofe Saduiuly TTSS3 Midw putative regulator Nd

1 . . s Oq: a & v 1
miuaasaangInd in viro lunnaiiizvesmunisassiia waz BPSS1512 duiidayainiu
ubiquitin-like protein 98aNUUL  primer (ANTWN  12) NaaTIBREWMTUEAIBENTDIEK
BPSS1521 luuuaflisafidaitalunuiiuiag 3 34 61037 gRealtime RT-PCR (3U71 20B) lay
\WBUNUNAL8d DNA Microarray (U1 20) Waued gReal-time RT-PCR Huduindu BPSS1521
WRAIBBN M in vivo §IN37 in vitro lunﬂafi'sazLL@i@iNﬁ fold changes 31NN13%i1 three replicates
Voa)nA18tIuazld 2 biological replicates waziduitwidinaiudniuiu BPSS1512 uananit
o AN A v Aa A A v oA A A ) . @
geilfunnmuninndn 5 dunlaAaiianuinagaunmsugadaaniilaisuny Microarray lagls
o A . . ' 4

16SrRNA (udanugu (Aadlu ratio, expression vaidundniy/ 16SrRNA) Tawatdululums
e (llduaasdoys)
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13191 12 primers N1FUMN3YN gReal-time RT-PCR Liafingunsuaadaanuaidu B.

pseudomallei NAALREN WAL

GenBank Gene name Primers Amplicon

accession size (bp)

number

YP_111519 BPSS1512 | 5-GGACAAACGCTGGAAGTGAT-3' (FORWARD) 129
5-GTTCAGAAAGAACGCCTTGG-3' (REVERSE)

YP_111527 BPSS1521 5-TCGATCTTCTCGCTGACCTC-3' (FORWARD) 100
5-TCAAGGAGATCCGCTTCAAC-3 (REVERSE)

YP_110202 BPSS0181 5-GTGCTGAACGCGTATTCGTA-3* (FORWARD) 138
5-AAACCAGTAGATGCCGTGCT-3' (REVERSE)

YP_106972 BPSL0345 | 5-GCCGATCGATATCGTCTTGT-3* (FORWARD) 149
5-GATCGAAGAACAGCGTCTCC-3' (REVERSE)

YP_110545 BPSS0524 5-TCCAGGAAACGGATCTGAAC-3' (FORWARD) 101
5-CGAGATCACCACCACATGAC-3' (REVERSE)

YP_110546 BPSS0525 5-CTGTCGTTCAAGCAGCAGAC-3* (FORWARD) 101
5-CTGTCGTCGAGCAGGAAATC-3' (REVERSE)

YP_107286 BPSL0657 5-ATCGCGGTAATTGATTCGAG-3' (FORWARD) 136
5-CTACTGGGAACAGGCGAAGA-3' (REVERSE)

16S rRNA 5-GGCTAATACCCGGAGTGGA-3* (FORWARD) 194
5-CTAGCCTGCCAGTCACCAA-3*  (REVERSE)
MICROARRAY  BPss1521 REAL-TIME PCR  BPsS1521

S ol = = M s 109 =

S PV 3 PSS

k;— F XS & & Ble AN N N N o i ot

gﬂﬁ 20 WaNIUEAIDaNUBIE BPSS1521 iuirnansmstasnuas (fold change) 'ﬁ'gdmfﬁ

in vitro Tuaq swuuszduvaIY BALB/C Uz C57BL/6 lands A) Microarray uaz B)

real time PCR
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6) N15&319 B. pseudomallei ﬂmﬂﬁuﬁfmaiﬁﬁu BPSS1521 58 BPSS1512

Lﬁiaagﬁ\‘l B. pseudomallei strain K96243 ‘ﬁvlliﬁﬁu BPSS1521 (Hypothetical protein) %30
BPSS1512 (Putative membrane protein) 'l@anuuy primer taifindun DNA masnuiauas
¥ (800-1,000 bp) Posfuusasdnuazia restriction site #msuMslaan (mﬁoﬁ 13) uaavin
nslaauldn suicide vector pDM4 (3Uf 21) pDM4 Hwm1a 7,107 bp i oriR6K dmILa
levansucrase (sacBR) Lﬁalﬂumiﬂ”mﬁaﬂ mu‘ﬂz\‘iﬁu chloramphenicol resistance mgu@aumi
8379 mutant LLa@alugﬂﬁ 22 Gﬁqﬁuﬁﬁ]:ﬁﬂﬁﬂmﬂw"'ufazgmmsﬂ@ﬁﬂ tetracycline resistance

cassette 31N pUTminiTn5Tc (VL@T‘if'iJﬂ’n&Ia%Lﬂ‘i’]‘:ﬁﬁ]’m Prof. Ben Adler, Monash University,

Australia).
A15199 13: Sequence of the forward and reverse primers for mutant construction (1)
Gene name Restrictio Primers Amplico
n Enzyme n size
Added (bp)
BPSS1521 Upstream Bgll F 5-TTATGAAGATCTtttcctgtcgtgaacattgg-3’ 927
Xbal R 5-TTAATTTCTAGAgcatcggagcaacaagaatc -3’
Downstream Xmal F 5-ATAATACCCGGGgatgaagatgctgctcgatg-3’ 929
Bgll R 5-TTGTCAAGATCTgcgtaacgtgtgacgtgttg-3’
BPSS1512 Upstream Sacl F 5-AAATATGAGCTCgcacgctgacgaactacaac-3’ 993
Bgll R 5- TAACTCAGATCTctttcacgaaccgctcgat-3’
Downstream Bglll F 5-TATGAGAGATCTtgtctaagtcgaacgcatcg-3’ 952
Xbal R 5- ATGAAGTCTAGAtgggcgttatggtcaaattc-3’

Tral relaxase
Srmal (Hogg)
Kral (60g7)
Sacl (Gog4) OriT binding TraJ
BglIl (f068)
Kbal (Bob1)

I'4 BAP3772
Apal [6058) OriT binding TraK

\ j_lst transposase orfB
-~ N ‘
BeoRV [2601)

SacB

Spel (6og7) ’
BAP3771
Xhol (po33]

pDM4

7107 bp

Sall (Goz6)]

cat

;a‘ll‘ﬁ 21 Physical Lz genetic map V@3 suicide vector pDM4
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B. psendomallei  wip-

chromosome Interested gene

Sall . Belll Bgill Sacl
| Upstream ~-1000 bp | | Downstream --1000 bp |
|

.
. -
* -
., o

"

—

.
. -
* o

Sall 4 Bgm1 Sacl

Upstream Deovnstreamn

pDM4
cat
SacB
Bglll Bglll .
e |
v
Sall Bglll Bglll Sacl
Upstream Downstream
pDM4
cat
SacB
.
v
cat
SacB
pDM4

Upstream - Downstream

> ]

B. psendomallei
Interested gene

chromosome

31l 22 Diagram wgaimM3a$9 mutant vasBuiiaaiien lagld plasmid vector pDM4
AulnangLialAans re-combined 92 1@ mutant N&HW TetA Lm‘magﬂmoﬁu

Yl bl uaeIaanLaz a3 Mt selectable marker bo
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2.2 Msfnw comparative genome hybridization 289 B. pseudomallei

- Genomic DNA label LﬁadmﬂlmwuéuLLiﬂmaamiwmaa Elu\‘lvl,llﬁ RNA 971 in
vivo WNe9Wa lkn13An®EN condition ﬁLM&l’lzaulumi hybridization wazil RNA 910 in vitro
lainn39l% Genomic DNA a1n B. pseudomallei lunsnaseulasiyIouLiisy labeling
signal 921319 Nick translation 18z TIGR protocol lel label microbial genomic DNA A8l
aminoallyl-dUTP nucleotides lasiawlod Kienow DNA polymerase lagas coupling
aminoallyl groups a8 Cyanine-3 ‘vﬁaCyanine-S (Cy-3/Cy-5) fluorescent molecules 6%\‘1

2268960 genomic DNA Aaunaninzannian

http://www.tigr.org/tigrscripts/ CMR2/restrict display.pl

1 web site 183 TIGR ﬁlizlql A lAld program Lﬁaﬁum restriction endonuclease
fmanzaalunmise genome ﬁﬁﬁm"’ulugm"ﬁaga I@mlmﬂLﬂﬁﬂﬁ@”@uﬁma‘:agﬂszmm
2 -5Kb anmidwim tawlad Sarl  azliawanssaaannlszuin 891 bp Liada
b Sal | wuhawaeisuas DNA dauthalngniifidainis 3914 ultrasonication 1ia
¥inl#% DNA shear wmﬁuéﬁgﬂﬁ' 24

WAN13 label @78 aminoallyl-dUTP nucleotides IG dye incorporation ratio @‘%’1 29
Waswlu15% nick translation Tagld genomic DNA 910 17 isolates YIaNFILINGEY
LLazﬁLmﬂ"L@Tﬁrmg]fﬂ'm label ¢e Cy3 uazld K96243 genome strain label Cy5 Wan13
label 'lanassaansii 14

DNA shear by sonication

Genomic DNA l
Marker -

500 bp—>

Elh?l 24 Ethidium bromide stain gel LL&®J 1 Kb markerELuLLmﬁ 1, Genomic DNA ﬁl

aﬁ'ﬂvl,ﬁ’ L0 2 wazGenomic DNA 1 shear @18 ultrasonication WA 3-4
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@13197 14 Wan13 label genomic DNA @28 Cy3

Sample Cy3-Labeled Concentration DNA Dye/Probe
(nglul) (pmol/ul)
1 BP012 48 5.0
2 C2 56 8.4
3 BP050 62 5.8
4 BP0O49L 56 7.0
5 H140 68 3.2
6 P171 52 3.4
7 H307 44 4.2
9 P263 80 8.0
10 H574 308 7.2
11 P475 64 6.2
12 H568 76 6.8
13 P69 56 6.0
15 BP061 24 0.2
16 1-1208 146 0.8
17 1-1068 156 0.6

-Genomic DNA hybridization U# Microarray slide

\lanaasy hybridized Genomic DNA 71 label 78 Cy3 U Microarray
slide WUA1 signal M3 hybridization Misaianalasnarsusiud signal dounin
\ilagan solution ﬂs:aml"l,&iaﬁnaua@”agﬂﬁ 25A 39l LifterSlip Cover Glass
\Wan3zany solution TelAuadin (gﬂﬁ' 25 B)

Before use Lifterslip After use LifterSlip

311125 Wan3 Hybridization U1 Microarray slide 3xiAULIIIUNAN slide N3]

: X A 99
signal 3139 (A) wazadLaNaduL el LifterSlip Cover Glass (B)
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Koy —=— LifarSlip Cawge Ginsz

DA Bennpee Aarap
DN A Substrate ——

311 26 uaa93Lve4 LifterSlip WRZANB ST FTINU

\latin genomic DNA 1 label (Cy3) a1 hybridize (fipuny K96243 (Cy5) 'lat
good hybridization slide 370 clinical ﬁgmm 8 slides LAz environment 6 slides ‘Aﬁ\‘iﬁlzvl,@‘f
¥inM3 analyzed lag GeneSpring GACK software wialusunsudn 78 el

Comparison of genomic DNA and cDNA hybridization #1130 cDNA ﬁvl,ﬁﬁl’m
GDPs L8 random primers Lﬁiam hybridize Ay Microarray slide W31 % expression
1w 40% 1V 38% ANEIGL WEN1T hybridization 189 cDNA- Cy3 L@ faifisuniunis
1% genomic DNA i label Cy3 hybridize il slide 693171 27

3271 000 |
100000 |

P I

gﬂﬁ 27 ugaINa hybridization lagld genomic DNA 1 label Cy3 sMutns uaz cDNA label Cy3
AU

1613 condition v89n13 hybridization wazwudLwgr1a1n Microarray slide 1
ldunrafizas fidasn1s probe 1uns hybridization Uszanm 2 1vi1 vasnlElu lot 1n 1la
Usuaunatdunuiinaladasuyin cDNA 970 in vitro culture  Rawiiiasannle RNA

o . & i A ' . e
AMNING 4l slide NWuQ 3 replicates T43z78 analyze daluigurin
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-Normalization and data analysis using GeneSpring

yinmsnaaadlasld genomic DNA maaﬁaﬁwnmn;&“ﬂw H140 7 label (Cy3) ¥

hybridize \isunAL K96243 (Cy5) $h108)83INMNT scanning 4MMA8ad normalizationa3dh

1. Clinical Isolate : H140 (Replicate 1 Waz 2).
2. Normalizations : LOWESS normalization.
3. Interpretation : Log Scale (View data as a distribution of ratios on a logarithmic
scale).
4. Filtering for Differential Expression. (Base on fold change)
. Filter for genes that are 3-fold up and down-regulated. To specifically
identify genes that were differentially expressed by more than 3-fold
5. The presences of significant gene diversity.
: Select genes lower 3 fold.
6. Aaianfufidayanudinit K96243 atiatias 3 fold D4let 848 Tu (gﬂﬁ 28)

WEIATIER gene deletion analyzed 1ot GACK software

100

Clinical H140,R1.gpr {normalized)

=
—

o.. .:'.
s d e oeme e vem ok HA0 ReplZ gprinormalized)
T

0.0 0.1 1 10

o
=
=
1

Eﬂﬁ 28 Scatter plot 2998% H140 normalized replicate1 versus replicate2

- GACK analysis
GACK Liums categorize ﬁ’aga lagsin raw w38 normalized signal values 37N
. o AA v o ) . = A
microarray LLﬂa\‘lLﬁ%‘ﬁagaﬂummﬁﬁumauuaﬂadLLaz classified L4 present w8 absent
1oy GACK analysis lagNaanyizadInmIiazinenwiwuiu 1,313 duf absent lu
isolate H140 ({al3auiiauny reference strain (K96243)
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-PCR verification
A A o dua - co ) .
WNaEUEUNAN bANNMTIATILADUN absent lag GeneSpring and GACK analysis
o - 4 o 4 _ v ,
VL@Laaﬂm‘].linm%u\‘l (913790 15) Lwaﬂ@aaUI@UaaﬂLLUU primer 3 L®&W LWa amplify
Uk franking 2@98uNANATIN9zLAA deletion (FUN 29) §4 primers dwnika(forward Uz
reverse 1) zLWNTU DNA ﬁa%i upstream 84 target region AW1AUITNIH 1.5 Kb LAY
. d' v . 1 =) = >
primer N 3 (reverse 2) azpanuuuld amplify Tus29 downstream VaILTIALALINUVUNG

laitfin 3 Kb (forward Waz reverse 2)

[----387 bp----1
F1
_»BPSL027O BPSL0271 BPSL0272 BPSL0273 BPSL0274
-« -«
R1 R2
|----- -—-- 3 Kb e e I
F1
—» BPSL027 BPSL0274
[ — I <« ]
R1 R2
[--=—mmmee-- 620 bp------------ |

sUn 29 slusesmIeanuuy PCR WNBEWEWAT deletion VadduluuSInEan Y

u

Nagal

@15197 15 Buiimne'lu/lu H140 strain (BPSL0271-73) uas franking gene BPSLO270 was

NAME Location Strand Product

putative flagella basal-body rod

BPSL0270 282577..283068 + protein

BPSL0271 283152..283577 + flagella basal-body rod protein
putative basal-body rod modification

BPSL0272 283697..284482 + protein

BPSL0273 284510..285751 + putative flagella hook protein

BPSL0274 285778..286539 + flagella basal-body rod protein
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Primer Design

- BPSL0270

LEFT PRIMER AGGAACTGCTGTCGTCGAAC (F)
RIGHT PRIMER TCTTGATCTGCTGCGTCATC (R1)
SEQUENCE SIZE : 492

PRODUCT SIZE : 387

- BPSL0274

LEFT PRIMER CGACTGATCTATACGGCGATG
RIGHT PRIMER  TCGACGACAGCGTGTAGGT (R2)
SEQUENCE SIZE: 762

PRODUCT SIZE (F, R2) : 3,316 bp (Expect, if not deleted)
PRODUCT SIZE (F, R2) : 620 bp (Expect, if gene deleted)

] ] | A
n13 Amplify DNA 183 K96243 (reference strain) Tauaaan lifl  deletion uaz

H140 2:ld PCR product 31N forward-reverse1 primer set 387 bp lumm:ﬁl forward Wae

reverse 2 primer set azlaisunIn amplify k96243 letnliTnT deletion 1iavih PCR

813130 amplified K96243 'lé band au1a 387 bp wazlaiannsa amplified @28 forward

Wae reverse 1 Waxanu13n amplified H140 16 band ww1a 387 bp laauena wan bl

11130 amplified 638 forward WAz reverse 2 '\d (3U7 29, 30) 1#asanTudl amplified lag

forward Way reverse 2 HUUIAUTINNL 620 bp 813 lRINNTD amplified ¢y Tag DNA

4 o 4 .
polymerase \Wanadld GoTaq DNA polymerase <4 enhanced amplification 311NN

conventional Tag DNA Polymerase Na@”\‘lgﬂﬁ 31

1 2 3 4

K96243
100bp [FR1  FR2 165

;sﬂﬁ 30 Agarose gel electrophoresis U84 PCR product, lane 1, 100 bp size marker, lane 2-

4 amplified product U84 K96243 lag lane 214 forward waz reverse 1, lane 3

forward LR reverse 2, lane 4 primer 193U 165 Bp, lane 5-7 amplified product

283 H140 I@m lane 51‘15” forward W8 reverse 1, lane 6 forward L8 reverse 2, lane

7 primer &AL 16s Bp ez lane 8 negative control, ANFAILFAIVUIAVDY PCR

product 387 bp 31N forward LLas reverse 1 LAz 194 bp 370 16s rRNA (positive

control)
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100bp FR1 FR2 16s FR1 FR2 16s H,0 1Kb.

K96243 H140

1500

1000

500

194

zllﬁ 31 Agarose gel electrophoresis 983 PCR product, lane 1, 100 bp size marker, lane
2-4 amplified product U83 K96243 108 lane 217 forward was reverse 1, lane 3
forward LLae reverse 2, lane 4 primer for 16s Bp, lane 5-7 amplified product Va3
H140 lag lane 514 forward Waz reverse 1, lane 6 forward L8 reverse 2, lane 7
primer for 16s Bp, lane 8 negative control Laz 194 bp 370 16s rRNA (positive

control)

HANNINARDI bALDUN MIATIANNNAA Ua control positive 16s rRNA HI&1N1ID
amplify lannedas a1a¢ia9 blast Bp genome @31 primer tNaQuiataNianann amplify ot
e primer % uaziitasann ldanunIniiugy deletion signal 39NMT hybridization A9%UNAT
o . . g . ¥ a o a =1 Y}

11 genomic hybridization @138 dye 2 ®838134 error IINARDULLAE compensate @78 Dye-

Swap

-Dye-Swap Experiment

Two-color microarray experiments ﬁl‘ﬁ cy-3 LT cy-5 ifu Lﬁaw’m@}mauﬁaﬁvm
WA awNWUN9aENS LTW incorporation property a4 dye Yaged sravnlidanuuanedneiu
luns hybridize 1J% systematic errors ﬁﬁﬁﬂ”ruu a9t M3 Dye-Swap a8l reverse
labeling DNA RLIAR %dLﬁ%ﬁ%ﬁﬁdﬁ%“ﬁ’m compensate AT signal correlation bias

Experimental Design: DNA 317 isolate 614 ¢ 2 labeled A Cy-3 ae K96243
control 92 labeled @28 Cy-5 mmfu Dye-swap 3¢ label DNA target 31N isolate @149 9
@18 Cy-5 Uae K96243 control @28 Cy-3
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Array
1 2
Cy-3 Test Control
Cy-5 Control Test
® 3
Control Test
¢ ®
X (Cy-3)/ Y(Cy-5) = X(Cy-5)/ Y(Cy-3)

fasIuN laavazlnalAuanwilagaLnNT label Va4 dye 19883

Microarray analysis.

1. Clinical Isolate : P263 (Replicate 1 and 2).
P263-Dye swap (Replicate 1 and 2)
2. Normalizations : LOWESS normalization.
Data transformation: Dye swap.
3. Interpretation : Cross-Gene error model on “Replicates”.
Replicate sample is Dye-Swap hybridization
Wafildwas ratio « X (Cy-3)/ Y(Cy-5) = X(Cy-5)/ Y(Cy-3) " (Correlation Iugﬂ‘ﬁ' 32
ey 33)

Dye Swap
60000 5
50000 R-=0.74%
% /
40000 PS4 —
¢ .
n
> *
|9
0010000 © 50000 66000

gﬂﬁ 32 Signal correlation 31N Dye Swap experiment
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35000 . e * . R = 0.5052% -
30000 |, MU '
r's * *

25000 $e .o P4 0‘ ’o‘ * / ., .
. [20000 te o
> [ *
e) 15000

>

-50005000 O 5000 10000 15000 20000 25000

Cy3

30000 35000 40000 45000

gﬂﬁ 33 Signal correlation of Standard experiment

Compensate dye bias lag averaging ratios 310 dye-swap hybridizations 217314
standard (no swap) Lae dye-swap lagidSaufisy dye intensities nu Cy3/Cy5 1%8997n signal

. . gl . ' . . 2 é’ . .
correlation bias 3zlHAen signal #13988N3N regression line Taazhaulas signal i correlation

RN 1.0 nas average (Eﬂﬁl 34)

Average

Cy5

gﬂﬁ 34 Signal correlation WRIN average @8 dye swap experiment

nuafilel 9:1ndn dye-swap normalization &a3aunly bias 189 dye lagns
remove intensity dependent effect aan b LL@imﬂﬁLﬁiaﬁﬁ data analysis 3710 GeneSpring
software Llaz analyzed @28 GACK software waeadld EBArray software Lﬁam%’ﬂmﬁﬂuwa
a8

doluiusmmsfinen genome plasticity AsunsusrAvssnalnouazdusuivens
Lﬁ'mﬁ&lfﬂ’mmiﬁﬂﬂﬁ gene expression profiling I@UL?&M’] Microarray slide “71' hybridize a71n
Wisconsin 41 scan ﬁlquﬁ vector ﬁlmmm u@ scanner 4 resolution uagld software ﬁl@i’m
san’ld nananiwafilagsliaansa analyze Itiesannlaiffidemansly software 39

a '

fAadia a3.%AIN m‘gmaqﬂ”yﬁ% Microarray laboratory, BIOTEC iNazaanutiaAdalumIvinegs
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= ¥.
‘rYII '3 =1 =
= Te D =t =
Ay By =% E —_ laa })l ;r_
22 28] oM o = i

:lsﬂ‘ﬁ 35 Box plot 283 genomic DNA ﬁLLﬂﬂﬁ]’mﬁ\‘i environment BP28L, BP45s,
BP50, BP61LL&:;§1J’JU H140, H307, P54, P82

¥13 hybridization, scanning Waz data analysis 49 le3uanuTiawaatin agnediis
I@UmwwﬂherTﬂyrym‘luL%iawadqmmwmad RNA fila3u3 uazmivh data analysis

-Genome hybridization

VL@TL%I&I label genomic DNA ﬁln‘ju test sample 91424 8 genome lasisuny genomic
DNA 184 K96243, hybridization, scanning ¥i1 normalization L8z data analysis 17 R program
LOWESS (Locally Weighted Scatter Plot Smoother), a curve fitting algorithm ﬁnﬂifuﬁﬁ‘ﬁayla
11%11 Box plot (Ellﬁ' 35)

Tasn37i1 box plot i az¥LAaLUSsUIRiEuMT distributions 289 log intensities #3a
log ratios VW&4J genes U microarrays slide wauah Naﬁv[,@ﬂugﬂﬁ 35 Ua4 B. pseudomallei
isolates fiugnaIn environmental (BP28L, BP45s, BP50 and BP61) uag isolate ugnain
g&fﬂm (H140, H307, P54, P82) &4 distribution LI central box %aagﬂ"L@Tfjm@iaz array
uTnhadSoufisunuld 393 Microarray data a1 visualize @28 program TREEVIEW
Lo predict gene deletion Naﬁvlﬁlmmlugﬂﬁ 36
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BPO28L. BPO15s BPOS0O BPOGI

311 36 MW program TREEVIEW uaaIunuFIuaGiuand genes deletion luudas

isolate WATUDUAUAILFAIIUNL copy numbers genindaiiouny K96243

NNNAN LAENNIAYINANT hybridize U genomic DNA l#asunInaaaa8 methodology
a o & =8 a A ' . a = A A o A
LAEIN% NNUUANENTianIaNguVad gene deletion luvSanduunufmiden uazld PCR N
Huegwnsifia deletion lu isolate 619 9 da'ldl

- Data analysis

1) Genomic Islands (Gls) identification

9NNaT8Y Microarray U89 5 isolates Wuinlaslulansinwlnainlanny K96243
- . . . o o A ~ a
strain L7319 oligonucleotide U slide I@ﬂ@mﬂmwwwamryrywmmammumm.l
108 log, ratios Lﬁﬂlﬂﬁquﬁ (3UN 37) Buid log, hybridization ratios %o8ni1-2SD w89
@i'lmﬁmzLLamd']ﬁmﬁnmffumaamﬂw”ufﬁﬁ’]mmaauﬁmmLmﬂ@hm%mmmﬂﬂ
WaNauUNy K96243 strain I@ﬂﬂiﬁWﬁlzLLamLﬁuya@ﬁs:q@‘mmuwaa DNA fanawne 1y

u Gls lefifudallednedes 6 Hu (U 37A-D) anjuazAwhiiuiiinuaes
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Taslulowimewiely 15 Gls (Fenuisssauseumasosaavasduunlaslulow) (s
\fiun B. pseudomallei 113 5 isolates 11 K96243 (A15197  17) Wansnaaedwuing 4
Gls (1, 7, 9 Uz 14 of K96243) ﬁ'wulunﬂ isolate 91NNT hybridize ATIANLNTVNG
wigliuas Gl 8 lu isolate Buifafiouiy k96243 usasuSiamuasf %GC content
wanensarnlaslulouusiimdn Aaavldszdu Gis 6 uaz 7 uazldifisuny Gl g
euannanly K96243 Tuanefi 17

NIMIUATIEANUULLUHUVES Gls ﬁl,mﬂ@mﬁ'uszud'mL%ﬂﬁl,mmnmjﬂaslLm:
faunadauuana il log, hybridization ratios (gﬂ‘ﬁ' 37) diuaadliianinluudas GI §
$ruanbuiiensliueann K96243 1m°§amn6umnni1L%yamﬂ;jﬂaU LLa:L%amngTﬂwﬁmm
wannnangluslusannnindafisuty K96243 strain %oLLﬂﬂVL@Tmﬂ;jﬂmmuﬂ”u VAL be
91NA" log, hybridization ratios ‘ﬁLmeamﬂgu{T’szmmwi?iﬂiﬂﬁwuLfJ'aLﬁﬂun‘”m%aﬁnn@u
\Hanauazdl 14-15 Gls en9an K96243 strain lagutiaidu 9-10 Gls uulaslulaw 1
Uaz 5 Gls U chromosome 2 @aiilu 335-341 kb (4.7-4.8% 31n3Lua 7.14 Mb) uazat)
lug29 7.1 kb — 50.4 kb (mi'mﬁ 17) smiudidnsanninulwdeandud 226-325
genes E«‘im%'m%amﬂ;jﬂw Wy Gls fisnswsangld 10-11 Gis lay 7 Gls Uw
chromosome 1 W&z 3-4 Gls Ul chromosome 2 TuLdu 251-254 kb (4.8% N3 LU
7.14 Mb) LLa:ayj‘luma 7.1 kb — 50.4 kb (@mnﬁ 17). Sruubuiienansarnanisle Gls
wsnitaaidugnadszanm 220-226 fin

2) Characterization of Gls

. . 4 [ ' Aa § A v
Genomic islands NWUAZARNHIALE19NNUSII M UVDID 1Y TILRAIAINIT LT

o o A

seuianalalndiuunanmenen Gls viswua 15 Gls en9an K96243 uniiu Gl 15
§ %GC contents 54.6-65.7% S9uAN@SIINUSIIMMAU8IE NN B. pseudomallei Tiilu
68% §113U Gl 15 4 GC content LYNAU 69.5% uazll transposase genes LAY insertion
element a;jmUlw‘%aayjﬁﬂmﬂﬁaaaaﬁm (@997 18) Gﬁqa’mﬁumeﬂﬁ Gl15 @ laiad
onuwluilunaed B. pseudomallei lasmaUSuuLfisuann genome sequencing Gls 3,
4, 8,9, 11 uaz 13 139dAaLNl tRNA genes uazil repeats 7 3 end T@Uﬂ”ﬁvlﬂﬁuﬁag;
mulu GI wIsatduiaioazidu mobile genetic elements Fadusnumeiedinlaunlag
horizontal gene transfer %ﬁ'}ﬁmaaﬁulu Gls 183 K96243 genome Ltamvlﬂumiwﬁ 19
londfuagle GI 5.6% vasdlun (325/3,750) fuidnswsaldnudeiouiy K96243
gaunnidu hypothetical proteins (130 £w) finaulafia 59% vasdudilinuazdu
mobile genetic elements, plasmid, prophages %30 prophage-like structures LLag

4 o e 9 v a
transposon LLRs extrachromosomal element Fafiununlu genome mobility N ldina

NIZUINNIT deletion
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3) PCR verification

PCR amplification tafiudumimiglvesudas Gl Ainuanuuanananiy K9e243lag
15 primer quLiﬂﬁaaﬂLLuulﬁﬁ?’uﬁuﬁﬂu Gls (F1&R1) @saztinsruwnldlathiuinng
deletion lduaz primers q@ﬁaao F1&R2 S92z lianansaifins uandu DNA 289 K96243 Gls
leilaifims deletion iasnniduszuzszning primer Ailnawnifuly @welwaiinly)
TayamIrh PCR uaz primer laugaslilumsen  16-1 f9 16-4  udnsesrameulasld
primers qmﬁaaaﬁvlsjmma?mﬁu%u DNA lu GI fin329@28 microarray Twneluidafisuniy
K96243 vL@TYl%I@U conventional Tag DNA polymerase N30 long amplify PCR &nii% Gl 7 (Gf!d
udunitenas Gl 8 Aneawln K96243 (131971 17) Tay PCR products ﬁvlﬁmﬂnﬂ
tested isolates HuwaLrinniw 1avin PCR products 310 BP45s limsaudianalenawuin
Iu1afa 995 bp Lﬁamﬁm”uﬁvlﬂﬁu‘lugmﬁagamaq GenBank WU731 496 bp N9@% 5’ end
PasBuaIna IS aunuaILniasiin BPSL1692 uaz 64 bp 90 3’ end iaunuaIunits
28984 BPSL1709 Huwa9 Gl 8 udluuvad K96243 §31ua39na1d28d PCR product 211@
435 bp f:mﬁauﬁ’ud’m%ﬁwad non-ribosomal peptide synthetase gene
(Bpse110_020300005244, E-value = 0) waz hypothetical protein (Bpse110_020300005249)
U8y Bp1106b strain (Accession Number: NZ_AAMB02000002) %GLﬁu relapsed strain V84
Bp1106a ﬁLLUﬂVL@Tﬁ]mQﬂ’JUluﬂi:mﬂvl,m (gﬂﬁ' 38)

Lﬁadfﬂ’m gap-PCR ldaunsnasiabugs deletion 3914 primers %aaammmﬁmﬁw
$ruubudaudonunannelu Gis 2, 3, 5, 8, 12, 13 usz 15 ﬁwudwwmﬂﬂmn%s&a
microarray @283% PCR amplification %alﬁwaauﬁmmmﬁuﬂ'mfﬁﬁu@ﬁﬂﬁmvl,sjﬁagﬁamw

W& microarray WaSwALINWlY K96243 strain IWHALIN @9a137199 20

@19197 16-1 Real time PCR conditions.

Program Analysis Cycles Segment Target Time  Fluorescence
Mode Temp Acquisition
Mode
Holding none 1 Pre 95 °C 10 none
incubation min
Amplification Quantification 45 Denaturation 94 °C 10s none
Annealing Primer 10s none
dependent
Extension 72 °C 10 s single
Melting curve 1 Denaturation 95 °C O0s none
analysis Annealing 65 °C 6s none
Melting 99 °C O0s continuous
slope =
0.1 °C/sec
Cooling none 1 1 40 °C 30s None
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15199 16-2 Primer sequences MWULANIIWIUTYU DNA unaaiianlu Gls

Amp regions Primers Product size
GlI2
BPSL0551 Forward 5-GGTGCCATGATGCTATTCG-3' 4.5 Kb
BPSL0557A Reverse 5-GAGTCAGGCGCAAGAAGAGT-3'
Gl2
BPSL0571 Forward 5-ACAATCGGAAATTGCTTGCT-3' 2.7 Kb
BPSL0573 Reverse 5-GGGCTCATAACTGGTTGCAT-3'
GI3
BPSL0743 Forward 5-GATGAGAAGGGAATGGACGA-3' 3.8 Kb
BPSL0746 Reverse 5-GTAGCAGTGCCCCTCGATAA-3'
GI5
BPSL1149 Forward 5'-GCGAGTCCGAATGGAATGTA-3' 2.1Kb
BPSL1155 Reverse 5-AGCGCTCGTCTCTTTCGAT-3'
Gl7
BPSL1692 Forward 5-GTACCGCCCTGAACGAACT-3' 23 Kb
BPSL1709 Reverse 5-AGCAACGACGAAACCAGATG-3'
GI8
BPSL3111 Forward 5-ATCTGCTGTACGACGGCTTC-3' 7.7 Kb
BPSL3118 Reverse 5-GGTGCCATGATGCTATTCG-3'
Gl12
BPSS0387 Forward 5-ACTTTGCAGGACGGAACACT-3' 5 Kb
BPSS0392 Reverse 5-CACGATCCAGAGCATGAGTC-3'
GI13
BPSS1046 Forward 5'-ATCCGTACAGCCACTCGAAC-3' 2.8Kb
BPSS1048¢c Reverse 5-AGTGGTCGCAATTCCTTCAT-3'
Gl15
BPSS2146 Forward 5-TTCAGGTGCATCACGTTCAT-3' 4 Kb
BPSS2150 Reverse 5-GACCGTCTATCACACGCTGA-3'
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A1919% 16-3 Sequence Va4 primers #13U PCR virulence genes.

Primers for virulence genes Product size

BPSL1502 (surE; stationary phase survival protein)
Forward 5-GTGATTCGCCAAACCAACC-3' 151 bp
Reverse 5-CGTATGCGTGAGATCGAG-3'

BPSL1505 (RNA polymerase sigma factor(rpoS))
Forward 5-CGCCATTTGGAGAAGAACTC-3' 151 bp
Reverse 5-GCGACTGGCTCTGATCGT-3'

BPSL2800 (wcbH; glycosyltransferase)
Forward 5-TCTCAAACGTGTGCCTACCGAA-3' 258bp
Reverse 5-AACTCGACGCAATGACCGAGAT-3'

BPSL3319 (Fli C; flagellin)
Forward 5-GCTTCGCAGACGAACTACAA-3' 289 bp
Reverse 5'-TCTGATCGGTGAACGTGAAG-3'

BPSS0120 (fimbrial usher protein)
Forward 5-TGACCCATTCAGGCAAGGGAT TCT-3' 350 bp
Reverse 5-TCCGTCCTGTTCGGTGATTTCGAT-3'

BPSS1543 (Type Il secretion system protein (bsaQ))
Forward 5-CGAACGTCGTGATGATCTTG-3' 151 bp
Reverse 5-ATGGGCTCGTTCTACATCGT-3'

BPSS2053 (cell surface protein)
Forward 5-TTGCATCGTTGTCGAAGAAG-3' 200 bp
Reverse 5'-CCCAATCGATGTTCCAGACT-3'

BPSL1705 (hypothetical protein)
Forward 5-GCTGTGGCTGGTACGGTAAT-3' 224 bp
Reverse 5-GGATCGGTGGTCTGTGAAGT-3'

131971 16-4 Primer §1%31 gene NAaLRanUaz 16s rRNA §1%WIUEUEWNE microarray

Gene name Primers Product size (bp)

BPSS1521 Forward 5-TCGATCTTCTCGCTGACCTC-3’ 100
Reverse 5-TCAAGGAGATCCGCTTCAAC-3’

16s rRNA Forward 5-GGCTAATACCCGGAGTGGA-3’ 194
(AY305818.1) Reverse 5-CTAGCCTGCCAGTCACCAA-3’
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Table 17 Genomic islands (Gls) fuanensLilaLfiuuszning tested isolates fU Gls 189 K96243

Coordinates Size No. % tRNA 3’end Gl
Gl  Start CDSs Stop CDSs (kb) CDSs GC gene repeats K96243
1 BPSL0140 BPSL0176 27.3 37 65.7 - - Gl 2*
2 BPSL0549a BPSL0588 46.6 43 56.7 - - Gl 3
3 BPSL0745 BPSL0770 36.5 26 56.4 + + Gl 4
4 BPSL0939 BPSL0953 20.5 15 57.5 + + Gl 5
5 BPSL1137 BPSL1157 14.6 22 58.9 - - Gl 6
6 BPSL1638 BPSL1656 15.7 17 61.6 - - Gl 8
7 BPSL1693 BPSL1708a 21.8 16 59 - - Gl 8*
8 BPSL3113 BPSL3118 71 6 54.6 + + Gl 10*
9 BPSL3257 BPSL3269 12.7 13 55.8 + + Gl 11
10 BPSL3342 BPSL3349 9.5 8 56.8 + + Gl 12*
11 BPSS0068  BPSS0080 16.7 13 59.4 - - Gl 16b
12 BPSS0378 BPSS0391a 18.4 18 59 + + Gl 13
13 BPSS1047  BPSS1089 35.1 50 65.3 - - Gl 15
14 BPSS2046  BPSS2076 50.4 34 60.8 - - Gl 16
15 BPSS2148  BPSS2154 8.3 8 69.5 - - -

CDS = protein coding sequence

The tRNA gene column indicates Gls that are adjacent to the tRNA gene: present (+),
absent (-)

The 3’ end repeats column indicates Gls that flanking with 3’small simple repeats: present
(+), absent (-)

* Gls identified in K96243 genome (Holden et al., 2004).

** New Gl discovered in B. pseudomallei genome (Tuanyok et al., 2008).
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Gl'li’ldﬁ 18 List of mobile genetic elements and 3’ end repeat of tRNA genes in each Gl

Gls Mobile Genetic Elements Flanking Mobile tRNA Gene
inside the Gls Genetic Elements 3' end repeat
1 Many phage related genes 2 phage related genes -
2 3 phage related genes - -
2 phage integrase
3 1 integrase/recombinase 1 phage related integrase tRNA-Met-
CAT
4 1 phage integrase/recombinase - tRNA-Leu-
1 1S element CAA
5 1 phage related gene - -
1 phage integrase
6 1 phage related gene 2 IS elements -
1 transposon related gene
7 11S element - -
3 transposon related genes
2 recombinase
8 1 transposon related gene - tRNA-Thr-
1 integrase TGT
9 1 plasmid recombinase 1 plasmid related gene tRNA-Ala-
2 plasmid conjugal transfer protein
CGC
10 1 bacteriophage-related gene 1 bacteriophage-related -
gene
11 2 transposon related genes - tRNA-Ser-
1 1S element tRNA-Arg-
CCG
12 1 phage integrase 1 IS element -
4 phage related genes 2 transposon related genes
1 transposon related gene 1 bacteriphage-related gene
13 Many bacteriophage related gene 1 bacteriphage-related gene  tRNA-Ser-
GGA
14 3 IS elements 1 transposon related gene -
1 transposon related gene
15 1 IS elements 2 transposon related genes -

1 transposon related gene

3 insertion elements
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Gni'ldﬁ 19 Functional classification of genes in the K96243 genome and in their Gls

No. of genes  No. of genes % of genes
present in present in present in
Functions K96243 identified Gls identified Gls

Amino acid biosynthesis 160 1 0.6
Biosynthesis of cofactors,

prosthetic groups, and carriers 177 2 1.1
Cell envelope 576 6 1.0
Cellular processes 320 14 4.4
Central intermediary metabolism 281 4 14
DNA metabolism 174 18 10.3
Energy metabolism 713 17 24
Mobile and extrachromosomal

element functions 112 66 58.9
Protein fate 253 4 1.6
Protein synthesis 188 1 0.5
Purines, pyrimidines, nucleosides,

and nucleotides 77 0 0.0
Regulatory functions 482 20 4.1
Signal transduction 18 0 0.0
Transcription 91 4 44
Transport and binding proteins 737 17 2.3
Unknown function 303 10 3.3
Hypothetical proteins 1114 130 11.7
Gene not assigned 870 41 4.7
Total 5,780 325 5.6

A159N 20 NaTad PCR NN WINT1 DNA °11aoﬁuﬁq’mﬁanmnmmlmma: Gl LAZHA

289317 F1&R2 primers §1%50 Gap-PCR finsan GI7 109 K96243 uae tested isolates.

Gls Region B. pseudomallei isolates

K96243 BP45S BP28L  H307 P54 P82

2 BPSL0552-BPSL0557 + - - - - -
2 BPSL0571-BPSL0572
3 BPSL0744-BPSL0745
5
7
8

+ + +
1
1
1
1
1

BPSL1150-BPSL1154
BPSL1693-BPSL1708A** - +* + + + +
BPSL3112-BPSL3117
12 BPSS0388-BPSS0391
13 BPSS1047-BPSS1048
15 BPSS2147-BPSS2149

+ + + +

* The PCR product i lumgaufinedlalne (968bp)
“fHunsnualu Gl 7

+ Positive #1%130 PCR amplification, - negative %3 PCR amplification
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Non-ribosomal peptide synthesis/hypothetical protein (Bp 1106b)

F1
=
<
R2
| 995 bp I

gﬂﬁ 38 Diagram ugasUSIIM89 Gl 7 lag Fluaz R2 1w primer fiaanuuulvasay
UIIIwUad Gl 7 (gap-PCR) TWnWURAINIUNSNUEITH DNA 90 B,
pseudomallei 1106b unwil Gl 16y Tevildawevss Gl Awuidn 995 bp las
§IUNaNV8Y PCR product Afvwe 435 bp V1 MNEIURTIVBI non-ribosomal

peptide synthetase gene LRz hypothetical protein Wa3d Bp1106b strain

a I'd . . q' 1 %] 1 n:l;' q' U
4) N13WAIIEH genomic island ‘nmanwsmﬂamammnmnsqllfd'mu,az

INAK

Wowsaufisy Gl 2898 B. pseudomallei finsnandw 2 isolates (BP45s Waz
BP28L) U K96243 WuNi@ad genomotype patterns lasfl GI @19ld 15 uaz 14 GI (A1319
7 21) LfiaLﬁmJLﬁmJLﬂmmuLmu‘szwml,%amﬂgﬂm (H307, P54, P82) Uazanan 138
mﬂpjﬂmﬁﬁhmu Gl fliwulu K96243 oanin (10-11 Gls) uazwuanuwannaglu 3
USm Ao Gls 5, 10 uaz 15 lawdl 8 GI (Gls 1, 2, 3, 4, 9, 11, 12 and 14) filinurilwda
nndiouszdn Gls 6, 7 uaz 13 Taiwulwdaandu LL@iwu‘luL%ammjﬂfm udaz GI S8udl
Fmfiana 9 agﬁaﬂlﬂﬂlu Gl 6  functional genes gaﬁa 71% TarmTaLAgany energy
metabolism, regulatory, central metabolism, cell envelope LRz transport WaE binding

protein (@niﬂ\‘l‘ﬁ' 19)

Y %] 6 1 . . . .
5) @NNANNWDILHKINY genomic islands LLaE bacterial virulence Gl%m;b

Nnaaay

laganuuLULNuIas genomic island izwml,%ammgﬂm waziBaanauiiany
WANANABBENITALAN  IINNIANBNIRIANUFNNUTITAINIULULUNUUBY  genomic  island
wazanNuuIlunInalsnuas B. pseudomallei lununansilaunagey 3 isolate fia
BP45S: soil isolate 715 15 Gls iuLANGNY Wwaz P54 uaz P82: clinical isolates 715 11 Gls 7

WANENIIIN K96243 lasnaaadiia high dose (2x106 cfu) WUl % miagjiam‘%ﬁﬂiﬁ 30%
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o 3 o v ' ' v [ WV v v o &
14 3 7% uaz low dose (5x10° cfu) Yhlvinyatsaaadnsias 30 Tu (ldlduaasdays) dau

82 A o & 5 = a a )
IRAMULDD 1x10 cfu LWaLUIuULNEY virulence

NANIINAROUNLIN K96243 ﬁ’flﬁ%wm%’sﬁq@hﬂﬁﬂﬁ%@ﬁé’@‘iwmﬁa@%% 40%

Tu 5 3% luwmedl isolate duldiaa1 16-19 T (U7 39) nAINNAREUFBIATILAZNAROL

nIadausInu lluandrsnuedelivesa (p= 0.6)

A13199 21 Gl Any (+) wazldwy (-) :NNNTALATERA8 DNA microarray WaLHEINN

Gls

B. pseudomallei isolates

Soil

BP45s

BP28L

Functional
Gene in
Gls

Function classification

10
1"
12

16b
13

15

16

17

27%

21%

15%

33%

9%

71%

25%

33%

8%

25%

23%
28%

22%

38%

25%

Cellular processes, Regulatory, Cell
envelope, DNA metabolism,

Transcription

Regulatory, Cell envelope, DNA metabolism,
Protein fate, Energy

metabolism

Cellular processes/ Energy metabolism,
Regulatory, DNA

metabolism

DNA metabolism, Transport and binding
protein

Cell envelope, Energy metabolism/protein
synthesis/regulatory

Energy metabolism, Regulatory, Central
metabolism, Cell

envelope, Transport and binding protein
DNA metabolism, Regulatory, Cellular
processes, Fatty acid

DNA metabolism, Regulatory

DNA metabolism

Cellular protein, Protein fate

Cell envelope, Regulatory, Transport and
binding protein

DNA metabolism, Regulatory, Transcription
Cellular processes/biosynthesis, Regulatory,
Cell envelope, DNA

metabolism, Transcription, Energy
metabolism

Cellular process/protein fate, Energy
metabolism/AA biosynthesis,

Regulatory, Central metabolism,
Transcription, Transport and binding protein
Biosynthesis/transport, Transport protein
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100 l_

Tg 804 - K96243
; 60- - BP45s
7}
- -+ P34
g ‘_1
§ 40 l‘ L' - P82
[
o 20

0 T T T

0 10 20 30

Day

{ = ' . AA . o 5
31N 39 wafifudn1satiaaues BALB/c mice N9a intraperitoneal ¢t 1x10” c.f.u.

U B. pseudomallei K96243 (A), B. pseudomallei 45S (M), B. pseudomallei
P54 (W) uaz B. pseudomallei P82 (@) S'fidﬁﬁmimaamﬁuﬁaga 30 %

6) n13nsrasay Gl wifa B. pseudomallei

ldaaiRan Gls ﬁ'ﬁmmﬁ’]LW’]ﬂ(ﬂmwulm%aﬁummn@ﬂummz"L&iwulm%aﬁ
LYNIN@K (Gl8a, GI8b and GI15) mw%ﬁ"l,sjwuluw%aaoﬂsjwﬁa G4 uaz GI17 fiwy
Wiy (1397 22) wmasavlu B. pseudomallei 96 isolates lagiduifafiuanaingin 48
isolates LAz L%aﬁl,mmrmﬁu 48 isolates AT UIUA18ID PCR %aaammu primer
IWasrasougasdumiluudas Gl issananuuandisssnisuenis lvesdwluued
sz Gl a19liaen Teswuindald primer 1 Giga ’Lﬁwamﬂluﬁaﬁuﬂﬂmmjﬂm 60%,
GI8b 25% uaz GI17 48% lay Gl wsnitnusias (2-4%) Twdafugnandn s Gl 14
wuhwuldtasannlwdoniaasunas (miwﬁ 22) lagmiasialinawandisasned
wasAnIgha (P < 0.05) mi1 PCR uanameudafinulusysumaiie=d
ﬂiﬂmﬂumﬁzqmeﬁmﬂ%aﬁi"@fﬁwLLuﬂL%ﬁﬂ@almwwzﬂstﬁmﬁ:mﬂlmma'agimuvl,@i”
daly

M135191 22 NN30339 4 Gls ‘LuL%aﬁLwﬂmn@fmmm:ﬁnﬂﬁuhﬁ'ﬁ PCR

(3l patterrs Positre (44
Cls Sod Cliical Sod (=48 Chnieal (=48
BP45s BFZEL H307P54 PE2  Priver 1 Primer2 Pirer 1 Pritrer 2
#a - - + + + 2 15 1] X
Zh - - + + + ] ] 25 L
14 - - - - - 0 ] 2 10
15 - - + + o+ 4 a 0 4
17 - - + - - 2 2 4z 5
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