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nsanaznaulusiuaintaany
Ulagieiiegeas 2 Ua. WIenNRzneu
1Usfiusme ice-cold acetone 311915 4 wa. uald
Tigaumgdl -20 ° 11y 1 A Dt dusied
12,000 rpm 11U 15 Wil azaenznoulusiumg
0.5% sodium dodecyl sulfate (SDS) Usunmsla
\AY 50 pl @LUSAU ~1-10 pg/ul) taztlusiu

FogauInUsinallusaulaeds Lowry™

nsmsenlushiuAlag1azwenlusiulag
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M19199 1. Jeyangudiegenlddny1ide

Wsdledndlulaaneitiedalsn 25

WinAu A 30 ug Wamiu 5X SDS loading buf-
fer lUFuT 96 % Hunan 5 udl fewily
wonlu 12.5% polyacrylamide gel m1135U94
Laermmli® wiguiulushuunsgiu (LMW-SDS
marker kit, GE Healthcare, Uppsala, Sweden)
Mnueaindoulnes silver staining

nsAaRawazn1steslusiuntelula (gel
excision and in-gel digestion)

wUsRaurasaegseandy 18 439 uaazyla
foaalmdutudng wwaussna 1 gnuiad

)

adwns ldadly 96-well plate wauaz 8-10

De

a

$u Buandranadetnndulasnideuas 100%
acetronitrile (ACN) antivhanesiuseladalug
nmelulusaumeaisazaty 10 mM dithiothrei-
tol (OTT) Tw 10 MM ammonium bicarbon-
ate wartesiunsiiniusladaliadlnenis

\Aunydafameatsazatg 100 mM iodoacet-

_ Urine Collected AFB Culture Age

No. Patient groups Sex

samples date results results (years)
1 NOO1 26/10/2554  Negative  No growth F 34
Healthy controls )
2 , - NOO2 26/10/2554  Negative  No growth  F 30
(hauAuUng)

3 NOO03 26/10/2554  Negative  No growth  F a8
a Pulmonary-TB/HIV with AFB UTB1011  21/4/2554  Positive Growth M 28
5  positive ({Uheievledndniie  UTB1012  6/6/2554  Positive Growth M 45
6  Jaulsavaausznvnuie) UTB1014  7/4/255 Positve  Growth M 55
7 Pulmonary-TB/HIV with AFB UTB2004 11/11/2553  Negative No growth  F 25
8 negative ({Uheievleinfniie  UTB2005 15/12/2553  Negative  No growth M 40
9 Aadlsaveauszinmnlunui@e) UTB2006 30/12/2553 Negative  Growth M a4
10 Extra-pulmonary-TB/HIV co- UTB3011 29/12/2553  Negative  No growth  F 24
11 infected ({Uherevleinfniio  UTB3013  23/3/2554  Negative  No growth M 30
12 adlsauenden) UTB3014  25/5/2554  Negative No growth M 26
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amide (IAA) Ty 10 mM ammonium bicarbon-
ate §199a8n 3 aSs Fe 100% ACN flaudes
TUsAunelulaasie 10 ng trypsin (sequencing
grade modified trypsin, Promega, WI, USA) i
avanelu 10 mM ammonium bicarbonate Way
50% ACN Wa iyl 30% ACN wieariniulng vu
ﬁaﬁmwgﬁﬁauﬁunm 1 fu mﬂﬁ'ju@maamm
wiazdegedeiiullndldly 96-well plate Su
Tl udataulvafiudeluwade 50% ACN
lu 0.1% formic acid (% 2 ada) ua 70%
ACN lu 0.1% formic acid sisegnadulnali
Wasne incubator Tigaumgi 40 % 1uan 1 Ay
thsegaiilfusned -80 o sethlulnsiz
HadEe3es LC-MS/MS doly

nsas1zvvianazUsunuvealdlnalag
1A393 LC-MS/MS

avanesnogralulnddildsne 0.1% formic
acid uddaduades capillary HPLC (Ultimate
3000 LC System, Dionex, USA) usnilulng
msunlupeauil (PepSwift Monolithic Nano
Column, 100 um i.d. x 50 mm) sraraudlng
genanAadiRIy ACN il 0.1% formic acid
uarlaszvdanarUsuaduivsvewuulng
Tusoenamnge ﬁgﬂﬂjzaaﬂmw%mﬁu EEUILE LR
tandem mass spectrometer ¥Us ESI-lon Trap
MS (HCTultra PTM Discovery System, Bruker
Daltonics, Germany) ﬁﬁ%’@;&ﬁﬁiﬁuﬁmswﬁ
wilUlnduazilseudfisuuinandulngdiinans
panuanaeiuluwsazfegemelusunsy DeCy-
der™ for Mass Spectrometry (DeCyder MS 2.0,
GE healthcare) lnafinuuaal p <0.05%

nsszyviialusiulagiiguiulusaulugiu

v

Yoy
ﬁﬂﬁﬁayjaLﬂﬂlméﬁ‘imiwﬁlﬁmﬂiﬂmmm
DeCyder lUAas1gssonelusunsy  Mascot
(Matrix Science, London, UK)?" Tagidsauiiieu
fulusiiusing q veadetalsa (Taxonomy = M.
tuberculosis complex) ﬁﬁlugmsﬁagasuaq NCBI
doszyrliavedusiu Mnduthdoyaluiiae
pelusunsy Multi Experiment Viewer (MeV,
version 4.8.1) telSeuifisunisuanioantes
Tshusgrinngugrediunduaudnd  lagld
Student’s t test Wag ANOVA fnuaa p <0.05
vilsmsulusiuiifinisuanseeniudsundasiy
pgeildudAey (significant proteins) wagsey
wihivedlusiulpefivuaingutoyavesinlsa

(Tuberculist, Institut Pasteur)

ABnsUsTliuNaneana

AnsgideyanisaiilaeiuIsuiisudeya
Yaanguitegeiungualual Wagld Student’s
t test uay ANOVA fiRN581ANULANATSYBINAY
Freghefisedutudfty 0.05 (p <0.05)

NANISANEI

sunuunsuansaanvaslusauludasig
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dletsegelusiuimseuldandaanne
warseluimseimusunalusaulneiisuiu
n3ManIgIuTRsETaEanglUTAY BSA WA
wissdlusAulunnimegelilivsinalusiiuiiu
A 30 pg é’m%’uLLaﬂIﬂiaumuﬁmﬁﬂiuLaqaim
75 SDS-PAGE Uaztoulaameis silver staining
mnhlddnenmeasielusunsy  Quantity
one-42.0 lﬁwaﬂ’]iLLamaaﬂﬁuaﬂﬂiauﬁquﬁ 1
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0.1% formic acid u&1 ¥lUBadA3as LC-MS/
MS ﬂﬁﬁﬁagaﬁlﬁmﬂmém LC-MS/MS snLAs1eh
wilUlnanasiUSouiiouusunanddlnsdiuans
panuanAenuluLAarAI8E1s pelusunsy
DeCyder MS 2.0 # p <0.05 uagthdeyaiy
InditiaseildszyTevedlusiudelusunsy
Mascot  Taeiteusulusiuveadiotalsaiiily
g1uteyaras NCBI  lananisinsgvinulusiy
Yoadoialsaiuanseanuansnaiu (differential
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A9 30S ribosomal protein S15 rpsO, lipopro-
tein, PE family-related protein Wag predicted
protein  (gi|289445817) lainuludaanengy
ﬂﬂaawﬂa‘iﬁﬁm%ai’mim vuslUsAun 6 ¥l
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conserved hypothetical protein

bifunctional sulfate adenylyltransferase subunit l/adenylylsulfate kinase
predicted protein

LOW QUALITY PROTEIN: PE family-related protein

4-aminobutyrate aminotransferase

PII uridylyltransferase glnD
308 ribosomal protein 315 rpso
hypothetical protein Rv3300c
hypothetical protein Mbl785¢

gﬂﬁ 2.gUuUUﬂﬂiuamqaaﬂmaqiﬂiauﬁlﬂéauuﬂaqiﬂaéﬁqﬁﬂbéwﬁgnﬁaLﬂ?ﬂULﬁﬁUizﬂdﬂdﬂdmmuﬂﬂa(NOOl,
N002, N003) funguéftlaevismua (1011, 1012, 1014, 2004, 2005, 2006, 3011, 3013, 3014)
@Jen = Lifnswanesn, a1 = In5uandeanantioy, Auad = JN1SWaAAIBBNLIN)

0.0 5.85 19. 69
o) o ) L3 o1 = i u) 0 ~ 3 -
(=] [=] (=] ) ™ ~ (=] o o ) ~ L)
o o =] o -] =] = o = o o o
= = = i | 74 (8] (8} (8] m m (3]

transcriptional regulator EmbR
aminotransferase

oxidoreductase

hypothetical protein MtubH3 12095
hypothetical protein Rv3300c

v o w P

JUN 3. uanssuiuunisuanseanvedlusiuidsuulatlusgnadifsd Agdloneuiisuseninanguauund

4

(N0O1, N002, N003) flunguireudazUssiande ﬂajmﬂﬂwLafulafiﬂlamL‘?Ja’?miiﬂﬂaﬂﬂimmwm%a (1011, 1012,
1014) lwuide (2004, 2005, 2006) wazgUaetevleinAnweinlsauenten (3011, 3013, 3014)
@den = liin1swansasn, a1 = IN1SwaREBNLENLRY, ALAd = IN1SLAAIDDNNIN)

deiaudlsunisuansoanvediushiusewing
naudUlsuenusazUssianiunguauung  lag
19 ANOVA 71 p <0.05 wulusiiuveadotalsa
fimswReuaseidiliduionn 5 vie
thludanguamunthiiveslusiulaesisdedeya
ngudeyavesiulsa  Tuberculist  flauwans
Tumsedl 3 W%@MﬂgﬁgﬂLLUUﬂ’]SLLﬂNE]E]ﬂ“UEN
TusAufasuulasludsguil 3 aziuinliny
1Usfu transcriptional regulator protein EmbR
Tudlaanznguiteiovleiiindetulsaten

Qe

sUssnynuekaslinu@e  waduSunauiy

e =

1 =

wodalivdrAgyludaanenguiUlsioyledn
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1%
IS [

AaoTadsauenten aueilusiiu hypotheti

D

cal protein Rv3300c linululaanienagusiihe
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TadlsauenUen  wazliuSunaanasegeiitodAgy
Tullaanznguiiasiesloiiiinidofalsaven
Usziaviliinuide d@nlusiy alanine rich oxi-
doreductase uwag aminotransferase by
Tudaanznguiitaeiovloiiiindenladen
Ussuammude wariivsinaanasedneditoddy
Tudaanenguiteiovloiiidndenladen
Uszaviliinuideuay Solsauonden TUshu
MtubH3 12095

YSuaniiuduedralidedrdgylutdaatengy

hypothetical  protein

Adiens 3 UszandlaiUSeuieuiuauuni



Wealvalvas 2557;53(1):

30

RLAMEBUNUBUNRUEBUNLEUZE LRAINBEMICIEINEBENEANMBENIELURHISE NP CRUCRIIETELY DURLIK 4 RLIANGLY
mn?@ﬂ,@cpm@c:énwc?gnw:m@pawE@mﬁé_:wn@;@:,_,_;mmpﬁrcm:mmﬁnmpcm@%mjwrc MIRLIK | m%s%wg
- | FLYEMPERUGEMBTIELUNMIE] MURLITA (-) m%sw@wg

FLYLN{PCRUBEMIBTIELUNM MIRLIK (+) ar&@@w%

(d3 ‘sisoyndiagny Aleuoud|nd-enxa) @@?C@?@wwa\mm@sg_\rnmﬁp@_mS.HWRWCPK@c??@_&wc?ﬂ_\rwm_ﬁmﬁmeg@_,.ng?MW?HQMPCQQWSE,_wrCD\@nWN

N

-\ fonnesau Jeaws) Q\M.WH_P_,\_V_AH_\FSuw?@@?@ww&hm\@@$$WQHP®JwFT\WEWCD\@@CPQERWCwrw\S»meEPm_wu?n_@E?mw?wv@FC@@wamjwrcp@uwo

Se &

N

(+W 2AHSOd JB3WS) BRANMIALIREMBRNUELIMEL CRIGBALCIRRIRLAMEBUNUBUNMUILBUNLLARENRUINAENICIEIFSE NP RRUBCNIETIELUNYALS

E@?C@?@mwab

REN CRINMITE ®§PiSC:_nw?@@?@wwﬁwq\@ﬁss_\rﬁ@é@@mn\?mnwcv nureerbuy ¢ Z\_uwF?ER.@CDCSC??@_A_@Cwrn\_\ruwpm_\spmwg@_,SQSW?vachﬁww@mjwrCD@uwd
\mv 1 \mv n \mﬂ 15 ' n 1 n (e 3 1 n < 1 ' = = _v = n

(/810101diunmmmy//:dny) 01diun bersiernLBULE (rigsLveY) RisenerlEUnLIE
(AsiIn2Iagn /4y inaised-1snouas,//:dny) 1sNn2iagn]. B rELCRRERMLENRLISNERUIALIATLISUEL] ML BRIDGRIISEN{UMTILEELUZ
(15) 19DN bensfteRnLEULERBEN BeR JBGWNU UOISSIIY]

Q@+ Q+ Q+ 410ADAW - s|ednaylodAy pamasuod  G60ZT EHAMIW UIRiold 1ednaylodAy 0€4896.91)5 G
- P - YdIVIOdYADY ¢¢  sieonayyodAy pantasuod 200¢¢AY uIR30ld (edieyodAH 9¢v0ToGTINIE b
uonelidsas pue
S,v + S,v + - HVYAQAY Zb  wsnogeiaw Aleipaulaiul aselajsueljouluy 160195116 ¢
uolesidsas pue
M+ P+ - YIAILVA43dN G¢  wsnogelou ArelpauiRiul 9SBIONPRIOPIXO YoU dulue)y 8166096TI5  C
QP+ - - UNIATAYIAY 147 sujoud Aiojeinssy  yquig uejold Jojensas jeuondudsuel]  yqwe  20p809STIIE T
i b dik s2ounb3s (50 A10§33eD Jeuoldun uondudssp ul910id Sl N 'ON
uoissaidxg apidad MW 3USH  UOISSIIIY

n b b iy .
55nw?n@.@jmP_\_f_m_,ﬁ_mcDk@c??@ﬂnmcwr.ﬁSanwﬁpmm‘g@.Wﬁ ‘@r%m\ﬂm?m@?h—_v@?j?m_m?,_CQQWijwrcm_NEMw?Hw@F@@P c erwrs



su7 gezlng uazeay

anUsIeHNan1ISAN®E

Yalsedutlgmmaansisaguitddyiily
UssalneuazUszinadu 9 shlan Tagiuil
AMUNEIE T TR YRR TadeTrlse
1A 1AENITATIINULBUAUDARDLUTAUYE S

Wotalseaniden  winndaianulinazenu

Fnnnglduinnenaziunldidadeiulsala

[y

wanNtusruuiAuiudowe Tulsadliny

U
vaa (B3

FULDULALAINUS T DY

Y Y

fogAgaliasoungquunwe
lin1sitedy Jesiu wazshwrinlsadslud
Usedvsniiieane Jedinsiinadalusileding
wdnwilusilenveadotalsaiielfidudoye

o

dananlunisinluusulgdmsunauniisnsa

o

Y

ARyl

1 Y 1

ngudegrsunAfldlunisdnuiidlganng
vinalafindslifnanismaasuyiuoindusie
weufinurestetalsa diaunsndonienams
filifideaglusranienionaaudenimmaaoy
neiaduld vilvnamsliaszilusiuanunse
wulusfuvoadetalsaluauundld  uenand
et 1 Tu 3 vesaulveiiFotnlsneglu
FNNMELARILEAIDINNT
\deinszriviavealusiuifinisuansesn
Wasuwladlegnadifoddy  TnewSoudiou
spvinguiitheietleiiindealsaynussnn
funguauun®  lanudndlushiu 30S ribosom-
al protein S15 rpsO, lipoprotein 39 kDa, PE
family-related protein ey predicted protein
(gi|289445817) Tulaanizvasnaduive  WUsiu
30S ribosomal protein S15 rpsO yaadetoilsn
gndneglungulusiuivimihiliieaiu informa-
tion pathways Usgnausmensnozilu 89 ¢1 vin
wiAFuiy RNA AR deufusy sEving
165 rRNA 983 30S subunit AU 23S rRNA

Wsdledndlulaaneitiedalsn 31

999 505 subunit naneslulslulsuwuin 70S
Aedostumsduaseilusiureadenlsa™
sy lipoprotein ~ finulumsaneiidaua
Tuiana 39 kDa WulusAuinulug envelope
iy lipid bilayer vasdiotnilsn Tog 4 wihe
doe Usznaudamimifnluanavun 19, 26, 27
Wz 39 kDa leegnudnwuwin 19 waz 39 kDa
HuduivinlhAnnsmevausmagiiduiues
fumedeiotalsn  vhldAneuguusdunis

129] Fo a v ! I
UDNIINUYINRUINVUAIF1TDINRIINIU

nolsA
nfwaduaadosnsde™ Tnsianiz lipoprotein
19 kDa wudansansgauliiAnn1saewuy
apoptosis vasuuAlasvald Tnerurane ex-
trinsic ag intrinsic pathways”™" @u PE fami-
ly-related protein gnineglungy PE/PPE 1Tu
WsAuiivsznaudenseesilulnadunazeral
Hududuauunn leedl Pro-Glu (PE) motifs o¢
n13%1u N-terminal wigdlaimsunididanu®
ey predicted protein (gi|289445817) D hy-
pothetical protein  7igelansulassadauay
wihiinsvhon  dehlusiuiveslidusved
Tunmeiftsiedletiinsfindotalsa Ae 305
ribosomal protein S15 rpsO Wag lipoprotein
39 kDa lneaghifinisuanioonvediusiusia 2
siniluilaany wonaniinisve lipoprotein

(%
v v v

gadudamseannisnnuvesgaalialasniagn
1w (host cells) 3nde nsiznviitinisinide
fallsn  Weaznszduliiinnsavaulutuniely
wasuualasnadnty ieliduuamdaey

B2 gatudlowaakualasnig

WAYLAIAISUDY
voudtuligninans  Wedteaanunsauys
INIIUINLAENIANTULIIANN B9
A a & a A aAa
WAz invadlusAuNiinishandoan

wWasunlaslUegnsiitodny  TneSeuiiisy



32 Feanunwans 2557:53(1):

sevinanguitsietlefidadotalsausias
Ussinniunguantnd wuildshuvesdotalse
alanine rich oxidoreductase wag aminotrans-
ferase  HUSManadlulaanznguiiaeieyle
FiRndotalsaonussinvlinuidouas Tulse
uenUon  wilimululiaanznguiianienlodn
Andiotlsaveaussammuide Felusiu 2 via
danoglunguitvhnihiAsadestuunueday

waznszulunsmelangluwadueads vl

(%
A o

wetalsasyeglameluwadidnti Fad
wlfifudvaddmsvitedeasietloifae
WotalsavanUssinnmuideld  dwlusiu hy-
pothetical protein Rv3300c #slaifin1sAnw
fdlasadmazniniinsiny Felidmianed
seldifusued  wassilusiu  transcriptional
regulator protein EmbR Julusiiuaiupunis
A58 MRNA 189 embCAb operon 71 code
&WisU arabinosyltransfereases Mifiendaatiunis
aalusiiunazmsiiusuouende  wenani
gagnaurumenguuadeuled  Serine/threo-
nine (Ser/Thr) protein kinases Favzdeaiiinu
N3¥UIUNT phosphorylation U89 EmbR fiauda
veld Tnelushuiidusmnandintululaanss
nauitheletloifidnide iulsnuanton udlsiny
luilaamgnguitheietleififaideinlsndonits
Ussinvmudewarhinude  Suhesldiduss
FiloIladousnseninenisandetalsalulen
uazuonUanla

a3unan1sAnen

TUSAUYDIR DTS AN U AU ANFINSTU
19 Julusautdnuenaze1iun i dudus

e

) [

FamsunisidadetalsalugUaeievleain
frogelaanny Ao 30S ribosomal protein

S15 rpsO wag lipoprotein 39 kDa lmgaglil
wulusAurilatlludureievloiniawe dalsann

Usenn  wagendidaduneninlsalulanway

uanUenlalagld transcriptional regulator pro-

£%
1A

tein EmbR 1Hudued

AnmnssuUsENA

MuAdedlasunuganyun1siTeainane
wnngeand WnInedededvil Auzldeve

voupiesluRn1slusileind  aendudluy

AugiugImnssuLasnalulagyinmuias

LBNANTD19D9

1. Raviglione MC, Narain JP, Kochi A. HIV-associated
tuberculosis in developing countries: clinical features,
diagnosis, and treatment. Bull World Health Organ
1992;70(4):515-26.

2. Bonecini-Almeida MG, Lapa e Silva JR, Kritski AL,
et al. Immune response during HIV and tuberculosis
co-infection. Mem Inst Oswaldo Cruz 1998;93(3):399-
402.

3. Sharma SK, Mohan A, Kadhiravan T. HIV-TB co-
infection: epidemiology, diagnosis & management. In-
dian J Med Res 2005;121(4):550-67.

4. Mehrotra J, Bisht D, Tiwari VD, Sinha S. Serologi-
cal distinction of integral plasma membrane proteins
as a class of mycobacterial antigens and their rele-
vance for human T cell activation. Clin Exp Immunol
1995;102(3):626-34.

5. Schluger NW, Rom WN. The host immune re-
sponse to tuberculosis. Am J Respir Crit Care Med
1998;157(3):679-91.

6. Sonnenberg MG, Belisle JT. Definition of Mycobac-
terium tuberculosis culture filtrate proteins by two-
dimensional polyacrylamide gel electrophoresis, N-
terminal amino acid sequencing, and electrospray mass
spectrometry. Infect Immun 1997;65(11):4515-24.

7. Urquhart BL, Cordwell SJ, Humphery-Smith I.
Comparison of predicted and observed properties of
proteins encoded in the genome of Mycobacterium
tuberculosis H37Rv. Biochem Biophys Res Commun
1998;253(1):70-9.

8. Jungblut PR, Schaible UE, Mollenkopf HJ, et al.
Comparative proteome analysis of Mycobacterium



su7 gezlng uazeay

10.

I1.

12.

13.

14.

15.

16.

17.

18.

tuberculosis and Mycobacterium bovis BCG strains:
towards functional genomics of microbial pathogens.
Mol Microbiol 1999;33(6):1103-17.

Betts JC, Dodson P, Quan S, et al. Comparison of
the proteome of Mycobacterium tuberculosis strain
H37Rv with clinical isolate CDC 1551. Microbiol
2000;146:3205-16.

Rosenkrands I, King A, Weldingh K, Moniatte M,
Moertz E, Andersen P. Towards the proteome of
Mycobacterium tuberculosis. Electrophoresis 2000;
21(17):3740-56.

Sinha S, Kosalai K, Arora S, et al. Immunogen-
ic membrane-associated proteins of Mycobacte-
rium tuberculosis revealed by proteomics. Microbiol
2005;151(7):2411-9.

Xiong Y, Chalmers MJ, Gao FP, Cross TA, Mar-
shall AG. Identification of Mycobacterium tuberculo-
sis H37Rv integral membrane proteins by one-dimen-
sional gel electrophoresis and liquid chromatography
electrospray ionization tandem mass spectrometry. J
Proteome Res 2005;4(3):855-61.

Malen H, De Souza GA, Pathak S, Softeland T,
Wiker HG. Comparison of membrane proteins of My-
cobacterium tuberculosis H37Rv and H37Ra strains.
BMC Microbiol 2011;11:18.

Bahk YY, Kim SA, Kim JS, et al. Antigens secreted
from Mycobacterium tuberculosis: identification by
proteomics approach and test for diagnostic marker.
Proteomics 2004;4(11):3299-307.

Giri PK, Kruh NA, Dobos KM, Schorey JS. Prot-
eomic analysis identifies highly antigenic proteins
in exosomes from M. tuberculosis-infected and cul-
ture filtrate protein-treated macrophages. Proteomics
2010;10(17):3190-202.

Berredo-Pinho M, Kalume DE, Correa PR, et al.
Proteomic profile of culture filtrate from the Brazil-
ian vaccine strain Mycobacterium bovis BCG Moreau
compared to M. bovis BCG Pasteur. BMC Microbiol
2011;11:80.

Kashino SS, Pollock N, Napolitano DR, Rodrigues
V, Campos-Neto A. Identification and characteriza-
tion of Mycobacterium tuberculosis antigens in urine
of patients with active pulmonary tuberculosis: an in-
novative and alternative approach of antigen discov-
ery of useful microbial molecules. Clin Exp Immunol
2008;153(1):56-62.

Napolitano DR, Pollock N, Kashino SS, Rodrigues
V, Campos-Neto A. Identification of Mycobacterium
tuberculosis ornithine carboamyltransferase in urine as
a possible molecular marker of active pulmonary tu-
berculosis. Clin Vaccine Immunol 2008;15(4):638-43.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Wsdledndlulaaneithedalsn 33

Tanaka T, Sakurada S, Kano K, et al. Identification
of tuberculosis-associated proteins in whole blood su-
pernatant. BMC Infect Dis 2011;11:71.

Zhang L, Wang Q, Wang W, et al. Identification of
putative biomarkers for the serodiagnosis of drug-
resistant Mycobacterium tuberculosis. Proteome Sci
2012;10:12.

Zhang J, Wu X, Shi L, et al. Diagnostic serum pro-
teomic analysis in patients with active tuberculosis.
Clin Chim Acta 2012;413(9-10):883-7.

Fu YR, Yi ZJ, Guan SZ, Zhang SY, Li M. Proteomic
analysis of sputum in patients with active pulmonary tu-
berculosis. Clin Microbiol Infect 2012;18(12):1241-7.
Bell C, Smith GT, Sweredoski MJ, Hess S. Charac-
terization of the Mycobacterium tuberculosis proteome
by liquid chromatography mass spectrometry-based pro-
teomics techniques: a comprehensive resource for tuber-
culosis research. J Proteome Res 2012;11(1):119-30.
Lowry OH, Rosebrough NJ, Farr AL, Randall RJ.
Protein measurement with the Folin phenol reagent. J
Biol Chem 1951;193(1):265-75.

Laemmli UK. Cleavage of structural proteins during
the assembly of the head of bacteriophage T4. Nature
1970;227(5259):680-5.

Johansson C, Samskog J, Sundstrom L, Wadensten
H, Bjorkesten L, Flensburg J. Differential expres-
sion analysis of Escherichia coli proteins using a novel
software for relative quantitation of LC-MS/MS data.
Proteomics 2006;6(16):4475-85.

Perkins DN, Pappin DJ, Creasy DM, Cottrell JS.
Probability-based protein identification by searching
sequence databases using mass spectrometry data.
Electrophoresis 1999;20(18):3551-67.

Nissen P, Hansen J, Ban N, Moore P, Steitz T. The
structural basis of ribosome activity in peptide bond
synthesis. Science 2000;289(5481):920-29.

Sutcliffe IC, Harrington DJ. Lipoproteins of Myco-
bacterium tuberculosis: an abundant and functionally
diverse class of cell envelope components. FEMS Mi-
crobiol Rev 2004;28(5):645-59.

Young DB, Garbe TR. Lipoprotein antigens of Myco-
bacterium tuberculosis. Res Microbiol 199;142(1):55-65.
Sanchez A, Espinosa P, Garcia T, Mancilla R. The 19
kDa Mycobacterium tuberculosis Lipoprotein (LpqH)
Induces Macrophage Apoptosis through Extrinsic and
Intrinsic Pathways: A Role for the Mitochondrial Ap-
optosis-Inducing Factor. Clinical&developmental im-
munol 2012; 2012: 950503.

Stehr M, Elamin AA, Singh M. Cytosolic lipid inclu-
sions formed during infection by viral and bacterial
pathogens. Microbes and Infection 2012;14:1227-37.



34

Wealvalvas 2557;53(1):

Proteomics analysis of urine from TB-HIV infected Patients
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Objectives To investigate protein profile in urines of TB/HIV patients by proteomics approach
that could be used for important data to discover potential diagnostic markers.

Methods Individual urine samples of 4 groups such as (1) pulmonary-TB/HIV co-infected (AFB
positive), (2) pulmonary-TB/HIV co-infected (AFB negative), (3) extra-pulmonary-TB/HIV
co-infected and (4) healthy control groups were analyzed using a proteomic method based on
SDS-PAGE separation. Then the gels were visualized with silver staining and excised to small
pieces. The gel pieces were tryptic digested followed by the identification of peptide mixtures
using LC-MS/MS analysis and searched against NCBI database using the MASCOT search engine.

Results Overall, 193 differential express-bacterial proteins were identified by this urinary pro-
teomic study. A comparison between all TB/HIV groups with controls showed that 30S ribosomal
protein S15 rpsO, lipoprotein 39 kDa, PE family-related protein and predicted protein (gi|289445817)
were not expressed in the patients’ urines. In addition, transcriptional regulator protein EmbR was
up-regulated in extra-pulmonary-TB/HIV urines but not expressed in pulmonary-TB/HIV urines
when comparing between each patient groups with controls.

Conclusions These results suggest that 30S ribosomal protein S15 rpsO and lipoprotein 39 kDa
may be useful as diagnostic biomarkers of TB/HIV co-infection while transcriptional regulator
protein EmbR may be a candidate marker of extra-pulmonary TB/HIV co-infection. Chiang Mai
Medical Journal 2014;53(1):23-34.
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