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[ECED] Be AR50 4 3 4T 11 Rv0071/74 1646 50 R 45 B4 Ko FF B B0 VEAT RO 25 h A . sk a2 )
NCBI # B T # Rv0071 . Rv0074 (7 A & 5 BR8] R I 7E L 3K Protparam, ProtScale . PSORT 43 #7 2 A 1) # AL 1
T3 S B A R I 20 Y S A7 5 T AR R K SignalP6. 0, TMHMM, NetNGlycl. 0, NetPhos-3. 1 4} b7 8 15 15 5 B8
5 B X 35, W L 0 RN s R £k 7 45 38 4K 4 SPOMA , SWISS-MODEL 47 8 [ 9 = 2% 45 ¥ 0 = 9% 25 #4000 5 fii )
ABCpred SYFPEITHI # {4 #4728 (119 T B 48 M4 7 =47 B0 5 2R 4K STRING 347 B0l 43 Hr Rv0074 2 (1 19 AH .
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Bioinformatics analysis and preparation of protein encoded by Mycobacterium tuberculosis fusion gene
Rv0071/74

YANG Linglingl'2 , QIN Lianhua'’, HUANG Jingz (1. School of Public Health,the Key Laboratory of
Environmental Pollution Monitoring and Disease Control , Ministry of FEducation, Guizhou Medical University,
Guiyang 561113, China ; 2. Department of Biochemistry and Molecular Biology ., School of Basic Medical Sciences ,
Guizhou Medical University; 3. Shanghai Key Laboratory of Tuberculosis, Shanghai Pulmonary Hospital , Tongji
Uniwversity School of Medicine) ™™

Objective Exploring the role of the fusion gene-encoded protein Rv0071/74 in the prevalence and drug
resistance ofBeijing Mycobacterium tuberculosis strain.  Methods NCBI was used to obtain and download the protein
amino acid sequences of Rv0071 and Rv0074, Online software Protparam, ProtScale and PSORT were used to analyze the
physical and chemical properties, hydrophilicity and subcellular localization of proteins; the number of signal peptides,
transmembrane regions, glycosylation and phosphorylation sites of the proteins were analyzed by using the online
software SignalP6.0, TMHMM, NetNGlycl. 0, NetPhos-3. 1 to analyze the number of signal peptides, transmembrane
regions, glycosylation and phosphorylation sites of proteins; the software SPOMA and SWISS—MODEL were used for
the prediction of the secondary and tertiary structures of proteins; ABCpred and SYFPEITHI software were used for the
prediction of the T and B cell antigenic epitopes of proteins; the software STRING was used for the prediction and
analysis of Rv0074 protein interacting proteins.  Results The Rv0071/74 gene is 1032 bp in length and encodes a protein

with an amino acid sequence of 343 and a molecular formula of Ci;;3 H,55 Nyso O, Sy » which is a stabilized hydrophobic
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protein with a subcellular possible localization in the cytoplasm. The protein has 21 phosphorylation sites and no
glycosylation sites,signal peptide or transmembrane regions; secondary structure prediction showed a-helix (38.78%) and
random coiling (37.90%) as the main components of the protein,and tertiary structure modeling showed high similarity
with carboxypeptidase. The fusion protein Rv0071/74 contains 32 B-cell antigenic epitopes and 17 T-cell antigenic
epitopes. The interacting proteins of the Rv0074 protein are Rv0073,Rv0075,Rv0072, Rv0071,Rv3346¢c, pksl5,PPE38,
Rv0552,Rv2052¢,Rv2628. The recombinant plasmid Pet28a-Rv0071/74 was insoluble expressed in the expression host E.
coli BL21;SDS-PAG confirmed that the recombinant plasmid Pet28a-Rv0071/74 was successfully expressed in E. coli
BL21. Conclusion Bioinformatics predicts that Rv0071/74 may be a carboxypeptidase family with two regions of

overlapping T-cell and B-cell antigenic epitopes, which may be a new target for the development of a novel vaccine for

tuberculosis,and may provide a theoretical basis for exploring its functional role in the pathogenicity of Mycobacterium

F19ESE 12

tuberculosis in Beijing.
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ZE K BFF T (Moycobacterium tuberculosis
Mtb) 3 %8 g A/ il &8 51 kS 18 Pk 5 R 45 B ik
(tuberculosis , TB), 2022 4£ 4 BkAF 1 060 J7 # & 4%
B S8 TR E R S5 B R B T T4. 8 T L H R
(9 R0 OB =t o Tk 2 4 A SRR TR s B
T A5 B IR T ME FE R B R T A A AR R . R
DUk v b, 7507 T JE L i HE 5 e SR AR AL HE L (B I R BT 5T
2 B RE D\ 25 A% A8 25 K P 4 DL 3k v R R B B JE Y
it 24 BRTRR L G A AT SR R 7 T S T S A B R 1 4
BROAIL T AE ],

B3 M £ 25 45 ¥ %% ( Multidrug-resistant
tuberculosis, MDR-TB) [¥) 3= % B Bk 2 45 # 40 B F i
b5 FK it (Beijing Mycobacterium tuberculosis strain,
Beijing)"*', Beijing J& 4 BR ¥ 17 Wk 19 55 = K W AT Hk
B ARERIAT AR 1100 DL b o5 B E AT R 6000 ~
80% . 3% E 4L 7 AT ¥k 9026 LBk Beijing™ . A Ho 1
fth 7 R A B 4 A 4 PE RN )Y . Beijing 1 8 ) 22
S Al e 5 s % S B A G S ARE RD105 Xk
IR AL H i) S o A 25 A8 St O T U A 1 1Y i
2] 8 8 Ik A BT R s A ) B BE Ok R I TR PR ) B )
LS . RD105 X A9 i 2 i 15 Rv0071 fy 1-84 bp
X145 Rv0074 #) 288~1 236 bp X FlE . T KL
il A 3 Ro0071/747 . #F 98 % B Rv0072 F
Ro0073 5 L5 AP K ABC iz E B RS H
XKML E AT AIEMAEEE L 1 Rv0071,Rv0074 1y
FEHIHRER R . &5 0 Rl G AL 4 i Ro0071/74 %
5 1Y 25 1 S RE 1 5 2 — 2B 5T . A I 500 5 0k
HH Ro0071/74 JEATH W05 B2 1500 53 A » i Al 4 5k
G Rv0071/74,  JG SR HR 58 1% B 1 1 fo 92 D
PE e AR BORG b 1 3R fE S 5 kAl O $R
Rv0071/74 1& Beijing Y i &4 . e B0 J1 S it 24 $2 44t
PRI LA n] O S5 SR AESE Beijing 1 200 HL ) #1245
A% 9o BT 1) 24 ) B 5 A

M5 TE

1 #R

T B2 Y R S R B R AR R B 8 SR
OXOID A #]IPTG iS5 W 3 . 3% f1 Ni £, PBS #
R BRI BT A TR A R A W 5 His 4R
PR A b M ECL W B s DB 2 o A9
BHEARAF & Z A E. coli BL21(DE3) Jy b ifg i
il ek = I 45 A% s (Bl ) 2 6 S 3R PR AF
2 Fik
2.1 Rv0071/74 AW %% G 69 £ W15 8 F 54
NCBI ( https://www. ncbi. nlm. nih. gov/) # B
Rv0071 . Rv0074 (YA B H T . s 113 1 4y
A WA 2 R PR 4 0 3 X 45 4% 43 A FF R Rv0071/
T4 fhG R R Y 5 BB A EAT IO R4 T

x1 EMEREEH

Table 1 Bioinformatics analysis software

Fain R4k ki
Name Websites Fuention
Protparam https://web. expasy. org/ protparam/ AL Rt
ProtScale https: //web. expasy. org/protscale/ SEHK
PSORT https: //wolfpsort. hgc. jp/ A0 7 (i
SignalP6. 0 SignalP 6. 0 - DTU Health Tech - Bioinformatic Services FEMk
TMHMM https: //dtu. biolib. com/Deep TMHMM B I X B,
NetNGlycel. 0 https://services, healthtech, dtu. dk/services/ NetNGlyc-1. 0/ AL
NetPhos-3. 1 https://services. healthtech, dtu. dk/services/ NetPhos-3. 1/ BERRAL L
SPOMA https: //npsa-prabi. ibep. fr/ cgi-bin/secpred_sopma, pl TR
SWISS-MODEL  https;//swissmodel. expasy. org/interactive ZH e
ABCpred http:// crdd. osdd. net/ raghava/ abepred/ ABC_submission, html B 4 Jfi % fii
SYEPEITHI }I;lplip;;,pc’l’\):/rt/;?;tion.s}yj;r;ellhl. de/bin/MHCServer,  dll/ CTL AilER
STRING https://cn.  string-db.  org/cgi/input? sessionld = EOT A%

bppvCl451YUz

2.2 @A E Rv0071/74 51 43kt R A H AR M)
7

2.2.1 FhHEHERHE Ro0071/74 LW 51 Wit &
HAFR S E Bl EP Ro0071/74 (14 P91 &



TR R R A M F RE 202m12H H10%E12M
Journal of Pathogen Biology Dec. 2024, Vol.19.No. 12

« 1393 -

Bk R Rv0071 ) 1~84 bp X IRKFN Rv0074 [ 288~
1236 bp XKL )P . Eid Primer-Blast #f175]
Prse it s B IR R I R I 4y A BR A |l A . K E A
KL HEAT PCR R4 38, HT 126 14 35 A 35 e 360 3iF
Y.

2.2.2 ¥ E. coli Pet28a-Rv0071/74-BL21 W ¥k
W1 L B ORL A i A A S 36 3 AR A 1 2 25 20 e
E.coli BL21. A 500 pL LB 53 5,37 C R 3% 30
min, L 200 pL WA T & RABE R MY LB [E K5 F
M .37 CH5 FR a5 Pk BH 1 S B

2.3 FMEG Rv0071/74 k& 50 KB OB
¥k E. coli Pet28a-Rv0071/74-BL21 %% 35: & & R &
F 1500 pL LBIRMAREE R HH 2~3 h, WG 1L i R
PRIEFR F 2 S RIRE R itk LB Wk d, 220
r/min,37 CHEKRRIEE Ao [H N 0. 6~0. 8 B, I £
V53 WY RS AL B A 1 mmol/L IPTG,
F 220 r/min,16 CIREFE 12~16 h, R EMNHE
#5000 r/min &[> 10 min, JlI A 10 mmol/L pH7. 4
PBS AR UTIE,S 000 r/minCE 0242 9. 8 cm) B0
10 min, & 3 K. ##% 25 mL PBS & & 1 g WIIEN
Lo 491 B B T TR DD UE 5 B A BB R A 3 s 4R 10 s,
MR TR A 3 min, 8500 5 20 0l WO 4R i B b3 AN T e
15 SDS-3 14 Jis B Jiz 18 16 HL 9k (SDS-polyacrylamide gel
electrophoresis, SDS-PAGE) #1743 #1 . #8 75 I B¢ i
Ja WUTTE 8 mol/L JR B A4 B IR 8 T & )8 )=
W& 2 Mk s B alifh

2.4 FHEZ G Rv0071/74 #ht HLU 3 mL (R EL
SIREGENTEEL M A E A S 10 A5 AR
ddH, O ¥ ¥, 10 % #F & 1 20 mmol/L Tris, 300
mmol/L NaCl ¥ 4f. ## A i HE 2 W, ]
Bindingbuffer, Washingbuffer,Elutionbuffe £ 10 mL
(¥ pHS. 0) M8 75 L3 88 75 UUTE L 45 DRI W 47
10% SDS-PAGE 4387 . i H175 5 i 52 i e 8 W s 47 9P
fi .

2.5 E@Ek G Rv0071/74 % & B 2. 4
Elutionbuffer P& M43 7E 4 CBYFREE T #A47H 2B
SPE R IENT S EWCR ] pH {H 7. 4 (1 PBS ZZ0p
W BUBHT EMEMEHZL 10% SDS-PAGE 4y 8 )5
% % PVDF i, ] 5% 1) BSA = E A 2 hm AR
Bt His B 58 T 4 CEFE & TBS-T Yk 3
U IMARYL, ZWBEE 2 hs ] TBS-T PEi%k 3 IKLECL
A, ZE K 21k R,

g R

1 BEEA Rv0071/74 £9{E B Z T
1.1 BARAAREFZERFT 54 M GenBank ¥

Wi Mycobacterium tuberculosis Hy, Rv [ Rv0074 [ 5t
A 51 7R % 3L B Gene 1D 2y 886976, Rv0071 f
S I BoR iz B AL ID 886988, Rv0071
H [ GenBank % 5% 5 4. CCP42794. 1, Rv0074 & 4
Bk NP_214588. 1,

1.2 ®AOEaARZARFG >N MEEHNKS
TN Cros Houss Nuso O Sy » H1 4 946 45749 1. £
% CoHUNLOVS H Ao 5. M X 4 7 & A
35 357. 81, FIB &5 H 5k 5. 05, A H Rv0071/74
M 22 Fh & LR AL LN &R (Ala) Jir | EL 9l ol 16. 6 %%,
Val 5 12.8%,Gly (5 10. 2% , H Ay & L1 Fr 5 L 1) R
JE10% . % EE 1 PR O A i g B R R Ok SRR
(Arg +Lys) BB h 26,37 B fof 1) S R 4% 2 (Asp
+Glw B8Ok 39, AR E TR Hh 39. 19, Al RE N E
HH. BB 92. 48,

1.3 FHAMART@E L BAEANERKE
BRI AR E 1, % E 2 IKEE 2 169 17
MR IR A B 2. 389, B K MERCHR L 25 65 L 1A
AR A BARME —2. 900, F K &R, Bk b 2 gk
L Eeds g = < 11 Ol v e W T

Hydropath. / Kyte & Doolittle -
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Position

1 BEEA RV0071/74 BIFEBTKIES T
Fig. 1 Hydrophobicity analysis of fusion Rv0071/74 protein

1.4 FGeE5 K. 5B R 6L 1L 28R B 45 & TR
M oA FhA I Rv0071/74 B1E 5 KI5 43 4 25
RERTAF5 B MG 8 Rv0071/74 J37 51 (1) 2 5L 1R
FRILIL 343 AN T 43 BT 45 SR R % B AN AF A 5
JP 5 (B 2) o N-BOREERAL AL i BERR AL AL A 21 A4,
Hrh 22 8104 8 4>, & TRA 10 L EREmRA 3 1.
1.5 ZORG_BEMA=ZREMN MEEA
Rv0071/74 ) — 9 2540, 45 R WL & 4, Hp o 1R jig
(Hh) &5 133 4>, 7 38. 78 % s T M 4 il (Ce) 130 4>,
g b 37,90 %0 5 SEf 4 (Ee) 4549 50 4>, i 14, 58 % ;8-
B (TO30 4, 4 8.75% % & I = 945 1 WL &
5. B GMOE 14328 0. 91, @1 & R 4f .
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DeepTMHMM - Posterior Probabilities
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2 DeepTMHMM il ft & & B Rv0071/74 BIEX i
Fig.2 Prediction of transmembrane domains of fusion
Rv0071/74 protein in DeepTMHMM
NetPhos 3.1a: predicted phosphorylation sites in Sequence
Serine
- Threonine
L Tyrosine
£, Threshold ——
H 5 WMAEARVW0TL/74 ZH4EH
5 Fig.5 Predicted three-dimension structure of fusion
?:; ! " ! Rv0071/74 protein
‘. ‘ ’ %2 BAEHE RW07L/74 §9 B EHE F M H
’ * L 30 Table 2 Predicted B cell epitopes of fusion Rv0071/74 protein
E AT 5 iR R A [C¥ix
3 BAEE RV0071/74 BEBR AL 4L & 53 47 Rank Epitopes equence  The position of amino acid Score
Fig.3 Predicted phosphorylate sites of fusion Rv0071/74 protein 1 TRSGGHCWFL 82 0.78
2 PELVVSGPPL 72 0.78
3 TTIRDLGDRD 45 0.75
10 20 30 40 50 60 70
| I | | | I | 4 AIVAQGVWCG 196 0.75
MSSITVSVDPVDPVDPVDPVDPVDAVVAVGRARRHAAAALRSGITTIRDLGDRDYAALALREEYRQKTTV .
hcceeee hheeeehhhhhhhhhhhhhtteeeehhc:cctheeeehhhhhctt 5 GIEHCTFLSE 175 0.74
GPELVVSGPPLTRSGGHCWF LGGVADSVEELVDAVQERAARGADWIKVMATGGFVT TASDPHQPQYGSGQ
eeeetccceecttccceeet hhhhhhhhhhhhhtt: ceeeeeettt hhh 6 SGQLAAVVAA 138 0.74
LAAVVAAAEQVGLPVTAHAHATAGIAAAVAAGVDGIEHCTFLSEGSAAASPDVVEAIVAQGVWCGMTIPR 7 AAAI‘RSGITT 37 0. 72
tcceeehh tcchhhhceee hhhhhhhhhttceee
VYPEMPENLVAVVQDGWRNIRRLIDAGARVAL STDAGVAPGRRHDVLPDDLVYLSRHGFTSTEVLTGATA 8 PVDPVDAVVA 19 0.72
hhhhhhhhhhhhhhhhhhhtteeee hhhhhhhhhttc chhhhhhhhh .
AAAASCGLGHRKGRIAPGYDADL LAVAAGVDHDPAGLCDVKAVWRSGTQVPLQASAVGYNTPS 9 WIKVMAT(IGF 115 0 72
hhhhhhhh ttcchheeeett hhhhhhhhhhhhtt ee: 10 AARGADWIKV 109 0. 72
11 TTVGPELVVS 68 0.7
Sequence length : 343
12 PWQPQYGSGQ 131 0.7
SOPMA : 13 SVDPVDPVDP 7 0. 69
Alpha helix (Hh) : 133 is 38.78%
30 helix (Gg) : 0 is 0.00% 14 IPRVYPEMPE 208 0. 69
Pi helix (Ii) : @ is 0.00% <
petalbridgs (8b) : e e 15 FLSEGSAAAS 181 0. 69
Extended strand (Ee) : 50 %s 14.58% 16 VVAAAEQVGL 144 0.69
Beta turn (Tt) = 30 is 8.75%
Bend region (55) : 0 is  0.00% 17 EYRQKTTVGP 63 0.68
Random coil (Ce) = 130 is 37.9e% .
Ambiguous states (2) : @ is  ©.00% 18 DAVVAVGRAR 24 0.68
Other stotes P ods oo 19 LVDAVQERAA 101 0. 67
20 MSSITVSVDP 1 0. 67
4 SOPMA gt & & B Rv0071/74 I ZREH 21 TASDPWQPQY 127 0.66
Fig. 4 Prediction of the sceondary structure of fusion 22 DRDYAALALR 52 0. 65
protein Rv0071/74 23 TAHAHATAGI 156 0. 65
24 GFVTTASDPW 123 0. 65
1.6 4% 49 Rvoo71/74 ¥ R 242 BhEEH 25 VGLPVTAHAH 151 0. 64
AN . 26 sVWCGMTIP 200 0. 6:
Rv0071/74 19 B 40 M40 J5 3 (02 U0 45 512 I 3% 2. 4l QG Ve ’
R . . N p . 27 PVDPVDPVDP 13 0.62
ﬁ’lﬁﬁjﬂ 0.51 H‘J‘b(ﬁlélﬁ 32 | Bﬂ]ﬂ@*ﬁ?‘é?ﬁﬁi‘é 28 AVGRARRHAA 28 0.61
7, M SYFPEITHI %41l gt & 2 1 Rv0o071/74 29  FLGGVADSVE 90 0.59
T 0N F A S R B 20 B AT 17 & %0 LALREEVRGK o 0o
31 VADSVEELVD 94 0.55
é £ A D AN é . AN
CTL 20 iy AH OGP R R AL (3R 3), T.B 4l i bt I R A7 22 SAAASPDVVE 186 0 52

AP DX I e S B R R 6 AL T AR 90 2 FIEE
181 fi7
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£ 3 BAEZEHE Rv0071/74 HLA-A * 02:01 BR #l 14
CTL 48 B i JR 5= L 7L
Table 3 The epitope prediction of fusion protein in HLA-A * 02:01
restricted CTL cells

FER RALF TF i & SR (EYix
Rank Epitopes equence  The position of amino acid Score
1 ALRSGITTI 39 28
2 VLPDDLVYL 256 28
3 FLGGVADSV 90 25
4 RLIDAGARV 232 25
5 GVADSVEEL 93 24
6 EMPENLVAV 214 24
7 DLLAVAAGV 302 24
8 SITVSVDPV 3 23
9 SVEELVDAV 97 23
1 QLAAVVAAA 140 23
11 ATAGIAAAV 161 23
12 AVAAGVDGI 168 23
13 FLSEGSAAA 181 22
14 YGSGQLAAV 136 21
15 TIAAAVAAGV 165 21
16 VLTGATAAA 274 21
17 TIAPGYDADL 295 21

1.7 Rv0074 R EGMEMEAES MEEA Rv0071/
T4 MR IETR)IT Y EE IR K Rv0074 A M AR R )T
%, DR T3 1 WO Rv0074 85 14 i H4E 6 & k4R R
AiG#E EH Rv0071/74 WHEMMEAERER. HH
Rv0074 5 10 MEAFHEMBAEH R 45 L WIE 6.

Rv0075

Rv2628

Rv0552

Eo6 EAROWH4BEBEEAEATN

Fig. 6 Protein interaction prediction of Rv0074 protein

2 Rv0071/74 FEBEAFSRES 4L

2.1 F4F# Pet28a-Rv0071/74 %% # R Tk 45
RERFE 1000 bp Z247 0T WL H 1 2574 (Bl 7, B &
2 JTURL S £ B

2.2 Rv0071/74 &G Sk 54k IPTG
VAL TE 35~40 ku AbF B B (9 S 418 1 R 3K 1 4%
WS WA IPTG A T A4 76 6 A0 W JC B e 1) 28 1 2%l
([ 8) . 1ZBH [ 3 BEAE 8 7 O Ik e f s 1 L e R 38

VEWIZ AR A TR R e A o L DAL R R R 0k (&1 8) .
BTeRESGENESEAED By 6 M=K
HH A FH 2R B 0 i B 23 B 24K & His PR iy 8 .
R P I M R J ) BT T UE L 8 mol /L R 3 AR S5 Y 46
M TaREGZEE s, diftmEAEN
SDS-PAGE il . 45 8 78 Rv0071/74 %% & H #A
Ralif (1 8) .

M 1

bp

1500

1000

500

250
100

M Maker (DL 2000) 1 41k Pet28a-Rv0071/74
7 ELARK Rv0071/74-pET28a K FE
M Maker (DL 2000) 1 Recombinant plasmid Pet28a-Rv0071/74
Fig.7 Map of recombinant plasmid Rv0071/74-pET28a
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180
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M Maker(10~180 ku) 1 ik 5 Pet28a-Rv0071/74-BL21
(DE)EHHEHR 2 % FJ5 Pet28a-Rv0071/74-BL21(DE3) & 4
iR 3 %S5 Pet28a-Rv0071/74-BL21(DED) i L3 4 #S
J& Pet28a-Rv0071/74-BL21 (DE3) B #F L i€ 5 5 )5 Pet28a-
Rv0071/74-BL2ZIDE) AR BB S BEH MMM 6.7 4ifk
JG VEZR I 8~10 43 il 2y - 300mmol /L Bk W v 1B At 43 1~ 3

8 Rv0071/74 T A &K Ri& & 44t SDS-PAGE

M Maker (10-180 ku) 1 Pet28a-Rv0071/74-BL21 ( DE3)
raecombinant bacteria sludge was not induced 2 Pet28a-Rv0071/74-
BL21(DE3)sludge after induction 3 Pet28a-Rv0071/74-BL21(DE3)
after induction and crushing supernatant 4 Pet28a-Rv0071/74-BL21
(DE3) induced crushing precipitation 5  The analysis of purified
nickel metal chelation flow solution 6,7 The component of wash
solution 8-10  The elution component 1-3 by 300 mmol/L by imidazole

Fig. 8 SDS-PAGE of inclusion body expression and purification

of Rv0071/74 protein

2.3 Rwv0071/74 % # % &  Western blot & iiF 4l fk,
53 7 8 3 44k J5 1 8 5 £ Western blot 5 5L & 35
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~40 ku Kb BURE S R R (B 9 L 2%l ] L P 4
AR E A A E E Rv0071/74,

kuMl
150 .
100w
70 .
55 (.-
40 = -
35

25

15 .-

M Maker(10-180 ku) 1 #lifk Ay fli& # H Rvo071/74
B 9 FE&EH Rv0071/74 4i{k J5 Western blot X EKE
M Maker(10-180 ku) 1 Purified fusion protein Rv0071/74
Fig. 9 Western blot identification of fusion protein Rv0071/74
after purification

i

Beijing J& [ it 25 25 45 020 ) = BB MR L o R
FFLAT I 27 WF 78 B35 2 W . Beijing ANX 5 1t 25 P A 5
il FLELAT RO I B AR A
FED] Rv0071/74 & Beijing #Y 5 B P K i 25 7 v 1Y
IREVE I w0 o i — B4R 1. B ARG BRIk
Je& BT A WA 22 3 X il A Rv0071/74 34y
Sy AT I B TR R AR B AL R, A Al
AR 1 B g /0N B BRATH I Y 5 A D0 47 A 17 5 5 9 0 22
SEG AR AL SIS LA L [F] I WE ST Beijing B Rv0071/
74 25 H 0 Ty g B HAE SO A 2 b 7R TR A

AFFFRR W Bl A Rv0071/74 3 H A B2 & 19 51 7K
PRI 1 A B i R A 7 A B R W R Ak o7 5 AT
REA I T Beijing X A A7 FR 58 1 BN . 715 T 19 1R N A
I e A T AL R . 5 B0 SRR el LA A T E Rl
B HEE Rv0071/74 #8540 & A7 B B Y o IR
JREANTC L A i, S 1% 2R 1 T RE R A 4 0 XA
Rv0071/74 H W =45 5 Ce2672 2 H m BEAH L,
Cc2672 /& Caulobacter crescentus [ ¥ WK, X 2 /5~
Ro0071/74 8 Al GEAE R 2R IK Bl & #E D REAE . R
JIKEG 2 5 4il i BE Ik R 6% )2 & 0R B A 3 S i
PR K fifp I T 3 Sk AR AN i BE 435 B 1k B
SN R . Qin SR BIF g 2 B A A ik Y
Ro0071/74 w] LLY)E Ik EAME UDP-Jifg BE B 11 Jik C i 19
D-Ala 523 2048 T 240 M BE (4 J5E B2 1T & AR T 25 . AW
15 B 0 25 2R BoR A 88 3 Rv0071/74 1Y 37 441 Jifg
FE AL T A0 M B 3X 55 TR SROME K Sk 8 T BE AF LR 1Y AL A
R

SRR IR R T EALHAE L A &K
(MHOC)T & FR ] % 40 e 25 E T bk 0 40 M 45 5 B %
YERT 1 B4 e AT 38 5 9 5 52 8% e 1 32 1 45 B 95 ik
A i Y U R s o AN O S (N
fillA 8 1 Rv0071/74 1 T .B 40 i 2 067 i) 25 2 7R i
BEIEA 320 BAILERA 17 4 T 4ife sk, T.B 41 i
LFEBLERAA 2 4 X AT S KBRS B
TE R TR R 3 R B I 0% . AT R W] Rv0074 25
H5 10 4 A AH 5 AF . Hod Rv3346¢, Rv0071,
Rv0075.Rv0552, Rv2052c, Rv2628 . PPE38 & [ H i
hE K A, A Rv0074 3£ 5 Rv0072, Rv0073 FI
Rv2628 A HAEH % &, Rv0072 F1 Rv0073 5 45 #%
SPRFFHIY ABC $2i8 R 404 6  Rv2628 J 45 Bk
PRI B DE BT I B HE T R 1 Rv0074 B 5 454
Gy RCFF TR 9 5% 12 28 40 HL AT R TE 45 1% 43 ROFT TR 1 8 R Uk
P BRI

B (1) 15 75 TR B 5 o i 3 7 1 vk BE L 5 ]
FHRREMEANBRRE, EEERERE T, K
o ¥ A R EL A 22 T e A RE I B P A5 AEL R B B 2
TE AL, R E &0 B 56 WA 52 H
8 mol/L MY JR 2 I fif £ 180 4, 4l fb 75 31 1Y 8 11 & PBS
G2 ENT B E R G Rv0071/74, fEiENT K
P o R o PR R PR R R A 5 B A B TTE
BETEERNER.

25 by as AW B2 3O X 5 4% 4 BT T 1
GHEE Rv0071/74 #EAT TN . @& 8 Rv0071/74 H]
REN AR IR . A B e BN A A B EE N T,
B 2 Ma e )5 3% 07 » AT B8 S 25 A% i 7 AL 5 1 I & 0 BT B
MBS TFERESENE s s En
Rv0071/74, "] R HU 45 4% 14 25 ) 1) BF 4 ik B0 LA

(5% ]

[1] WHO. Global Tuberculosis Report 2023 [Z]. WHO,2023.

[2] Andres S, Merker M, Heyckendorf J, et al. Bedaquiline-resistant
tuberculosis; Dark clouds on the horizon [J]. Am ] Respir Crit
Care Med,2020,201(12) :1564-1568.

[3] Nimmo C,Millard J,Brien K, et al. Bedaquiline resistance in drug-
resistant tuberculosis HIV co-infected patients [J]. Eur Respir J,
2020,55(6):1902383.

[4] Polsfuss S.Hofmann-Thiel S, Merker M, et al. Emergence of low-
level delamanid and bedaquiline resistance during extremely drug-
resistant tuberculosis treatment [J]. Clin Infect Dis,2019,69(7) ;
1229-1231.

[5] Chen Q,Pang Y.Liang Q,et al. Molecular characteristics of MDR
Mycobacterium tuberculosis strains isolated in Fujian, China [ J].
Tuberculosis (Edinb) ,2014,94(2) :159-161.

(6] ZEMEF. S50 ROFF B AL 5 5005 15 25 1007 3 1 52 % 1 5 BT 5
[D]. Fat: A H K%, 2019.

(F 45 1403 )



Journal of Pathogen Biology

2024 4 12 H
Dec. 2024,

9519 B 12 4
Vol. 19.No. 12

« 1403 -

(5]

(6]

(7]

(8]

(9]

[10]

[11]

that amplifies regulatory T cells in a pulmonary fungal infection
[J]. Infect Immu,2018:1AIL 00109-18.
Sun B,Ma LJ,Qi Y,et al. Correlation of I1.-33 gene polymorphism
with chronic obstructive pulmonary disease[ ] ]. Europ Rev Med
Pharmacol Sci,»2019,23(14) :6277-6282.
SRS A AT SCL B BE L L =2 B A0 BB AR I Sl B 0 B B
By 8 70 B AR DX 7 b 45 A B i B B 5 e L 1. R 7 IR
e ,2024,26(4) :317-321.
FARA R AR, = 4 B B AR ER XS AMI 3% PCT
ARJG 220 ET PR BOMANAE LT ILIRE 24, 2024, 50 (4) : 392-
396,400,433.
P EE ORISR Ph D A5 ST = A B 3B R B AR B R 7 4 R
LB AT N e O DI REVE A e i i LT ). 95 B R 2 (B %
R .2024,60(2) :233-238.
K 957 1A T R P BELIN 5 O R BT A R AT I TL-31,1L-33 JK -
5 OPG/RANK/RANKL Z 48 A K AEBT 5 LT ] i AR il BE 2% 35
2024,29(5) :695-698.
Kamel H, Elsayegh AT, Nazmi H, et al. Assessment of left
ventricular systolic function using two- and three-dimensional
speckle tracking echocardiography among healthy preschool-age
pediatric children[J]. Egy Heart J,2022.74(1) .21.

Sk MU S L IME L G5 = AEBE R B AR B AR TGO B S e
RSB E A0 EIRELT]. b E IR B 2 AR A AR L 2024,
35(3):174-177,196.

[12]

[13]

[14]

[15]

[16]

[17]

[18]

o U PMVEE RSB SF L S MR UGB BR B E A O DURESE S 0 L
TR B A5 AR N A0 38 TE BB i AN (L L) 1. e s BR R R 224
CH AR 2024, 44(4) 1 483-490.

2R A 2 L 5K B, . I CCL21.CYTL-1 /K 548 1 oF 4
58 B I BRI O B T R R W AR A A S LT L AR
I M 5 I K . 2024 ,31(2) : 264-269.

FE R L A A B, 5K R AFL LT B A IR CCL21 7K SF- X 4
0 R O LS RSO R BN ELLT ). R R, 2023,
34(23) :3442-3445.

P X R 55 E 0 A T 2 BB PRR K 5 CCL21
N rs2812377 Z A MR VENT LT ] I IR % R 2% &, 2023, 51
(11):1144-1147.

Wang YB, Huang H, Lin S, et al. Evaluation of left ventricular
function by three-dimensional speckle-tracking
echocardiography in patients with chronic kidney failure[ ] ].
Contemporary Med Sci,2022,42(4) ;7.

SRR BV SF. B P AR PR A SR IR YT A0 L
B 19 1 AT R0 Bt B3 LT 11-6 TNF-a hs-CRP 7K F- 11 5% iy
(). Wb R 2 ,2018,24(5) : 4.

XN G, B S, XA A L 55, SO ILRESE PCT AR J5 il 78 8% e 28
FAMA M Ang-2 K ILEL A FE 55 3R A5 0 LG 1 1) A1 56 1k
L. AR s e e 2 2R 35, 2020, 30(19) : 5.

[ E#Y 2024-07-01 [f&E HHEAY1 2024-09-25

WERVETERETERERERERETERETE[RERE[ERETERETERERERERERERETETERERELETRETERETERETEGEGETERETE LR RERE TR

(k3% 1396 70

[7]

[8]

[9]

[10]

[11]

[12]

[13]

Hanekom M, Van der Spuy GD, Streicher E, et al. A recently
evolved sublineage of the Mycobacterium tuberculosis Beijing
strain family is associated with an increased ability to spread and
cause disease [J]. JClin Microbiol,2007,45(5) :1483-1490.
Aguilar D, Hanekom M, Mata D, et al.
the

Mycobacterium
with Beijing genotype demonstrate

L1l

tuberculosis  strains

variability in virulence associated with transmission
Tuberculosis (Edinb),2010,90(5) :319-325.

Tsolaki AG,Gagneux S,Pym AS,et al. Genomic deletions classify
the Beijing/W
Mycobacterium tuberculosis [J]. J Clin Microbiol, 2005,43(7) ;
3185-3191.

Qin LH, Wang J,Lu J, et al. A deletion in the RD105 region

strains as a distinct genetic lineage of

confers resistance to multiple drugs in Mycobacterium
tuberculosis [J]. BMC Biol,2019,17(1) .7.
Braibant M, Gilot P, Content J. The ATP binding cassette
(ABC) transport systems of Mycobacterium tuberculosis []].
FEMS Microbiol Rev,2000,24(4) :449-467.

Beijing/W genotype Mycobacterium tuberculosis and drug

resistance [ J]. Emerg Infect Dis,2006,12(5);736-743.
Casali N, Nikolayevskyy V, Balabanova Y, et al. Evolution and
tuberculosis in a Russian

transmission of drug-resistant

population [J]. Nat Genet,2014,46(3):279-286.

[14]

[15]

[16]

(171

(18]

[19]

Buu TN, Huyen MN, Lan NT, et al. The Beijing genotype is
associated with young age and multidrug-resistant tuberculosis in
rural Vietnam [J]. Int J Tuberc Lung Dis, 2009, 13 (7): 900-
906.

Loessner MJ, Kramer K, Ebel F, et al.

C-terminal domains of

Listeria monocytogenes bacteriophage murein hydrolases

determine specific and high-affinity binding to
bacterial cell wall carbohydrates [J]. Mol Microbiol, 2002, 44
(2):335-349.

Vollmer W, Joris B, Charlier P, et al.
(murein) hydrolases [J]. FEMS Microbiol Rev, 2008,32(2):

259-286.

recognition

Bacterial peptidoglycan

H ltje]JV. Growth of the stress-bearing and shape-maintaining
murein sacculus of Escherichia coli [J]. Microbiol MolBiol Rev,
1998,62(1) :181-203.

Rijnink WF, Ottenhoff THM, Joosten SA. B-cells and antibodies
as contributors to effector immune responses in tuberculosis [J].
FrontImmunol,2021,12.:640168.

Leyten EM,Lin MY, Franken KL,et al. Human T-cell responses
to 25 novel antigens encoded by genes of the dormancy regulon of
Mycobacterium tuberculosis [ ]J]. Microbes Infect, 2006, 8 (8)
2052-2060.

[KfFmEHY 2024-05-13 [EEBHY 2024-08-01



	2024-12

