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) iTRAQS X7 & (3 E ABDFRiCIAH] 114, 115,
116 1 121 HA 70 uL S, IRA51 5 A ZIXF
NS AREBE R, 114 4790 01108 B #E . 115 43
it 02166 bk, 116 Fric 03328 Wik, 121 Fric
H37Rv. R4, ZiRHE 2 h,

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



1184

Chuanzhi Zhu et al. | Acta Microbiologica Sinica, 2018, 58(7)

13 BRBEMOEERELEE

iz il 4 B HPLC (H A By ) 23 B A i O F
% 4% F Nano-LC MicroTOF-Q II (3£ [¥ Bruker)/fi
TEAHEAT S, MS SIS F m/z D9 300-2000,
A —ZOEE A8 3 ol bk 3T
FATH, MS/MS HHIFE R m/z 2y 200-3000,
S Sl 3 AN A KB A B LS5 SCRk[12]
ik E i 42 DataAnalysis 4.0 B4 A 343 #rkp
W, 5% mgf SCfFiM i Mascot 1 &5 # L)
SwissProt T~ 2 1Y 45 A% FF T AICHE P2 hy 15 % B4 12
BEATA M R, X E AT 0 S o R H—
i ITRAQ Rl H e 5 B £ 2%, WITCAHRT E &
Y=

(S Ane]

1.4 Y5820

Phom/z 121 RpXFREAH, K3 Mascot B9 IIAUT
2, A — 2 R B [ o7 2R i A5 ik AT f) A RS 255 6 1Y)
FeBiEf i, DA s AR 2 s AR
AN [) R B S 8 IR BGHA T e 122 40 B, e Ak
ERECR G X (P<0.05); FHAR Y HU(ETTHE
HH BRI 24 55 22 T 247 TR AR ) ) 2 S . AR AR 25 5
1 UNIPROT %%, KM DAVID 6.7 7r#r 22 5
FEAMEYIIRE(GO 4 T U BeE B A KEGG 7 5
WEH STITCH 5.0 404 22 57 8 1 S5 259 AH |
PERM,

2 ERFAH

2.1 HERFHE

IIfi K43 B 03328, 01108 £ 02166 MTB K#x
WERE H37Rv BARAFAEQNEE 1 in. Hip, 01108
h TR B TN 2GR, 03328 g AR D BT 24 T
P, 02166 HiER R S MM Z M 25 bk, 2174
LR 0 R DR Y [R] B R & L5 INHL Fil SM
T 245 A DAL B 222 15 L o
22 EREHRYE

Nano-LC MS/MS % & W) 85 11 o B4l 17
Mascot (http://www.MatrixScience.com)73#, F%
EF 785 MEHR . iTRAQ RN K it %k 41
MS/MS FIREGAF Ui 5, AR —Fh
B R R, WITEAH ERGE, HA L
WE N ESERL 492 NP <0.05), GRS E
Pk 01108, 03328 F1 02166 Shpikk HLi 2 &
B 58 4, Hr 40 MEATEM bk h I RIET
I, 6 MEATEm 2tk h I RE HiE, HAbEATE
i 24k ik A — 3,

03328, 01108 F1 02166 Fitk'5 H37Rv HL#4,
HFZRMER 58 4, B 03328, 01108 Hiks
02166 TR A% AT [A] B R4 T AR X R o 2 1 3k 58 4>
(B 1)o ZEAHXS E i 204 (BRI EL (B AR BR) & 3R,
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Table 1. Characters of Mycobacterium tuberculosis clinical isolates
) ) . Drugs
No. of bacteria  iTRAQ label ~ Genotype Virulence®
INH RFP EMB SM Kana OFX

01108 114 non-Beijing 8 S S S R S S
02166 115 Beijing 4 R S S R S S
03328 116 non-Beijing 11 R S S S S S
H37Rv 121 12 S S S S S S

a: the virulence is opposite to the value; INH: isoniazid; RFP: rifampin; EMB: ethambutol; SM: streptomycin; Kana: kanamycin; OFX:

ofloxacin; S: sensitive; R: resistance.
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MTB 5 H37Rv iR EMRERRIZEH

The Venn diagram of different expressed
proteins between H37Rv and clinical isolate strains.

5 INH/SM Tif 25 ¥k 02166 Fbis, 4 23 A F1{E SM
it 2450k 01108 H 31k [ ; 36 N AIFE INH i 245
P 03328 Hrgeik bl Jirh 22 ANEE PR BRI 2 bk
thig ik B 21 DMEBAERINZ R ERET
P40 AE 03328 B 01108 FtkH ik FiF>1.25
FRIEE 134, £IK T <07 f5 W H 71 ;DNA
i HE M HU [HVE & 1 (Rv2986¢) . KatG
(Rv1908¢)7E 03328 .01108 F# #k H #1363k Fifl>1.25
155 BUEH I 5% R 8 1 (Rv3133¢) . 27 kDa J1J5
(RvO577) 34335 N H<0.7 f5(3k 2).

R2. BEMASETWMAREIEREH
Table 2. The different expressed proteins between mono-drug resistance strains and poly-drug resistance strain
. Unique Ratios
RV Classification Protelr} Protein description Mascot peptide 01108/ 02166/ 03328/ 01108/ 03328/
accession score
number H37Rv H37Rv H37Rv 02166 02166
Rv2986¢ 2 A1KMYO Probable DNA-binding protein HU 135 10 0.618 0.393 0.702 1.573 1.785
homolog hupB
Rv1908c Q50480  Catalase-peroxidase 14 katG 904 2 0.854 0578 0.776 1477 1.341
Rv3133c 9 B2HGI1  Two-component transcriptional 444 12 0.362 0.763 0367 0.474 0.481
regulatory protein DevR
Rv0577 10 POAS5SN8 27 kDa antigen cfp30B 186 4 0.643 1.179 0.687 0.545 0.583
Rv0234c 7 F5YY16 Succinate-semialdehyde 222 5 0.694 1.235 0.881 0.563 0.714
dehydrogenase gabD1
Rv3547 10 AIKPN2 Deazaflavin-dependent 72 17 0.633 1.212 1.025 0.522 0.845
nitroreductase ddn
Rv1932 0 AI1KJZ7  Thiol peroxidase tpx 463 8 0422  1.064 0.990 0.396 0.931
Rv0635 10 A1KGB5 (3R)-hydroxyacyl-ACP 158 17 0466 0.816 0.767 0.571 0.941
dehydratase subunit HadA
Rv2442¢ 2 E1HBP4 50S ribosomal protein L21 rplU 75 7 0.472  0.690 0.664 0.685 0.963
Rv0684 POA556  Elongation factor G 9 (fusAl) 87 21 0.798 0.602 0.644 1.326 1.071
Rv0440 Q50852 60 kDa chaperonin (groEL2) 114 0.657 0.600 0.814 1.095 1.357
Rv3849 10 A1KQI4 ESX-1 transcriptional regulatory 231 0.530 0.446 0.599 1.186 1.341
protein (espR)
Rv1248c 7 A1KI36  2-oxoglutarate decarboxylase 102 15 0.776  0.686 0921 1.130 1.342
Rv3127 10 ETHDNI Uncharacterized protein 310 36 0.676  0.559 0.722 1.209 1.292
Rv2466¢ 10 A1KLG2 Uncharacterized protein 174 16 1.776  1.742 2.242 1.020 1.287
Rv0270 1 E1HSI3  Fatty-acid-CoA ligase fadD2 226 29 1.144 0964 1344 1.186 1.394
Rv1996 10 POASF7  Universal stress protein MT2052 376 22 0.876 0.748 1.002 1.171 1.340
Rv3458c A1KPE4 30S ribosomal protein S4 rpsD 60 6 0.645 0.657 0.827 0.983 1.260
Rv0958 7 F5YT81 Magnesium chelatase 199 4 1.689 1.600 2.404 1.056 1.502
Rv2623 10 AIKLXS5 Uncharacterized protein TB31.7 3189 143 0.631 0.606 0.808 1.040 1.332

Classification: 0: virulence, detoxification, adaptation; 1: lipid metabolism; 2: information pathways; 7: intermediary metabolism and

respiration; 9: regulatory proteins; 10: conserved hypotheticals.

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



1186

Chuanzhi Zhu et al. | Acta Microbiologica Sinica, 2018, 58(7)

2.3 ZEREHYBEST

FEF IR 5T T DI RE 73 2544 (http://genolist.
pasteur.fr/TubercuList) 5 25 ¥ 3 B AT 3 & F D g o9
F Dk 22 S A0 10 26, 01108, 03328 Fil
02166 HtkS H37Rv i, ZREARESEE
BEAMARAE 1 ZEBE AR 7 28 P AR A p Wi 1
10 RORsF e B BBl 2). K 2ZESEN
FEAALE: 1 RARFACHED, 5 22.41% (13/58);
7RG AIERAER), i 25.86% (15/58)FI
35¢
30F
251
20+
15+

Percentage/%

10+

W

O 0 1 1 1 1 1

2 3 4 5 6 7 8
Functional classification

2.
Figure 2.
isolate strains.

10 BPRSFIEE R AR, 5 20.69% (12/58),
ERFIBEABIE 4 FKEUE RNAs), 5 K0
AJEFIFIEFK) . 6 25(PE/PPE)LA K 8 FE(CRAIE
F5) o

7t DAVID 6.7 H 4% 58 AILfF 2= RE N
UNIPROT ACCESSION %i 5449 hee , i
AT 48 ANEE 11, B GO 43 F I fiEH GOTERM
MF_ALL #5513 % 2 iEH KEGG_PATHWAY i
TTOIRETERE T, Aras R I 3. Hh, 2RE

mm 01108 vs H37Rv
302166 vs H37Rv
Em 03328 vs H37Rv

Virulence, detoxification and adaptation
Lipid metabolism

Information pathways

Cell wall ang cell processes

Stable RNAs

Insertion seqs and phages

PE/PPE

Intermediary metabolism and respiration
Unknown

Regulatory proteins

10 10 Conserved hypotheticals

OOIN NP WN—O

GRS Bk SIRER LR EREO RS E

The percentage of functional classification of different expressed proteins between H37Rv and clinical

o 25 Functional annotation
é20
S
s
= 15
[}
5 10
L
~
5
0
YN @) o
SOESSEEES  SIPELIPEREES
SRIST £ .5.8F SESETEEE LSS S
< ST S FFTTFIFTFTITSITIE
P e DS S FEFEFEEFLE FY
FTTFFC LIS AR AR A RN SRR AN
TOLTITX S S S.S SLLLLELIL LS
SESFS 55T FEFTITIXFT ST
Do S Se SNSRI SRS
N O NS IR SNEESIVII IFNS
T FOL NS NI TN G G N & S
FIrS oSS FSIELY .83 L8
O SAS S SIS IS oS
FOHF L9 EELELEC 8O
FHIS 888 SIS S SESL S
FLEE ¥ 5 SRS FETFE
RSB SKK > OY.Y"Q \ﬁb'\Q\‘
> & & A FEL Ty
< $ © FOoSL
S > 5 S &S
& & N & 3
23 .5 9 &
G F e g
s . Q'
N > &
s §
=) &8
L 1 L I
Pathways Gene ontology
= =0 &k 3+ T
3. HEZEREBHESERE GO TR

Figure 3.

actamicro@im.ac.cn

The functional annotation of pathway and gene ontology of the different expressed proteins.
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Quantitative proteomics analysis of isoniazid, streptomycin
mono-drug resistant and poly-drug resistant clinical isolates of
Mycobacterium tuberculosis
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Abstract: [Objective] To investigate the differentially expressed proteins between isoniazid, streptomycin mono-
and poly-drug resistant clinical isolate strains of Mycobacterium tuberculosis. [Methods] Cellular proteins were
extracted from isoniazid, streptomycin mono- and poly-drug resistant clinical isolates M. tuberculosis and H37Rwv.
Differentially expressed proteins were identified through isobaric tags for relative and absolute quantification
(ITRAQ) combined with Nano LC-MS/MS technology. The biological function and interaction among differentially
expressed proteins and isoniazid or streptomycin were analyzed by DAVID 6.7 and STITCH 5.0, respectively.
[Results] 58 differentially expressed proteins were identified in isoniazid, streptomycin mono-drug resistant strains
and isoniazid, streptomycin poly-drug resistance strain compared with the proteomic profiles of H37Rv. The biological
function of differentially expressed proteins mainly relates to oxidoreductase and transferase activity. Compared with
isoniazid and streptomycin poly-drug resistance strain, two proteins (Rv2986¢ and Rv1908c) were up-regulated over
1.25 folds and two proteins (Rv3133c and Rv0577) were down-regulated less than 0.7 fold in isoniazid, streptomycin
mono-drug resistant strains. Bioinformatics predicted that the four proteins interact with isoniazid and streptomycin
directly or indirectly. [Conclusion] The expressed level or the interactions together of Rv2986¢, Rv1908c, Rv3133c and
Rv0577 is likely to be related to isoniazid and streptomycin resistance in M. tuberculosis.
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