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[ Abstract )
Mycobacterium smegmatis (MS). Methods

Objective To determine how Csm4 protein expression affects intracellular survival of
Csm 4 gene was amplified by PCR to construct pMV261-Csm4 shuttle
expression plasmid. The Csm4 protein expression in MS_Csm4 was detected by Western blot after electroporation of
the recombinant plasmid into MS. The growth kinetics of MS_Csm4 in vitro and the influence of reactive N, O
species on the growth of MS_Csm4 were observed. The intracellular survival of MS_Csm4 and expressions of
inducible nitric oxide synthase gene (iNOS) and nitric oxide production (NO) were detected after infection with
THP-1 macrophages. Results Csmd protein was successfully expressed in MS_Csm4, which did not affect the
growth of the recombinant MS. Reactive N, O species decreased MS_Csm4 colony forming unit (CFU) in vitro.
THP-1 increased the expression of iNOS and NO production and decreased intracellular survival of MS_Csm4.
Conclusion Recombinant MS_Csm4 is susceptible to reactive N, O species in vitro. THP-1 promotes NO release
and thus discourages intracellular survival of MS.
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FEA
L1.2 JikEfids pMV261 ZFHRFEIK UKL i A
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AN (INOS) L J B-actin & it PCR 514 h
ERERL AN F A . 2X Taq PCR Master Mix, [
FE NI EcoR 1 Hindlll . T4 DNA Ligase I§ H
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189E Csmd K w4 | 6 X His tag 1 PCR 74y,
DIl J5 22 Western blot 5255 ] T4 Csmd 8 H £
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PEAR TR 0.5 C, BB Kk 30 s, 3t 26 PF I,
72 “CHEAH 2 min; 94 ‘CAE P 30 s, 50 CiR k30 s,
72 CHEAR 90 s, H3 10 MEF ;72 “CIRIRS min g
W5 PCR ™) Csm4 ] 10 g/ 1 B 5B e e i ik
Ao - 2l Ak [ 3 7
1.3 EZARNK pMV261-Csmd FJMBRETE

CsmA4 FER P38 7= ) A1 28 42 32 3K 4k pM V261
AN Y EcoR 1 F1 Hind [l B 4], 3 LA Cycle
Pure Kit 2lifb [ EF VI ™4, T4 DNA 7 52 [ % 52
XURGY] 2 Je 1) Ak A5 3 s 3 2 1 R A 1 Je 52 2 4
il DHSa, /ERZEMBLEE RIER (25 pg/ml)
i LB Yt ik 55 3248 )53 & » JH Plasmid Mini Kit
TR S sk, 520 Bk pMV261-Csmd 3% i,
HREE A A W HOAR 2 A, D 45 ) T Geneious
R10 A HEAT 20 BT L HOXT
1.4 EHE MS Csm4 I

T e A MSMC? 155 Ji 37 745 41 i - K B A= MS
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10° 4 it /FL4H T 12 LA I m A 100 ng/mL PMA
7S5 A8 h HH A W BEAN S . MS_Csmd F1 MS_V
43 ) LG U A5 % MOT =10 = 1 &% THP-1 4
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IS 0 60 K 0 20 B ik NO . WYL 24 ho
THP-1 410, A1) 0 G52 R RNA 4% IR &
BeVE A L cDNA L 3 320 9¢ 6 € 5 PCR (real-time
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RE7R pMV261-Csmd ki 5% i) . ) 5 6 3
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Fig 1 Csm4 gene PCR product of Mth H37Rv
M. DNA marker; 1. PCR product of Csm4 gene in Mth H37Rv
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Fig 2 Bacterial fluid PCR after pMV261-Csm4 being transformed
into DH5a
M: DNA marker; 1-4: Csm4 PCR products (+)

1 2 3 4 5 M

B 3 pMV261-Csmd BB i# MS FHIE & PCR =)
Fig 3 Bacterial fluid PCR after electroporation of pMV261-Csm4 into
Mycobacterium smegmatis
M: DNA marker; 1,2: Csm4 PCR products (+); 3,4: Csmd
PCR products (—); 5: MS_V (pMV261 plasmid)
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K% E . Western blot 430 #F 25 2 /8 (& 4) . MS_
Csm4 LERIX 4 B 2928 33 X 10° A7 B & 49
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Fig 4 Western blot analysis of products of the recombinant MS_Csm4
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IKANH] T MS 7815 3 41 A N A AE
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LI, MS_Csm4 4 THP-1 240 Ml J5 B ik i
NO#E A MS_V B8 FFt. [A A, 347758 i
real-time PCR &3 . MS_Csm4 YEF T THP-1 41 jifg
J5 iNOS B £ B KW 8 ET. S8 MS_
Csm4 ANEEHG 3 ML N A7 15 5 E VR 40 g THP-1 B ik
BZM NO A K. S8 Bl A OF 8 R8T, 40 il )
NM (N-monomethyl-L-arginine) #l ] iNOS 1) ¥% 5%
FRm L& T AW LC3 BELEM T iNOS
Mk S B w e R RS B
20 M1 B WA AT A0 B Y A A X — SO Meb
ML A=A R Y A A AR AT A R AT L
D, MS_Csmd 5 41 1 A RE T 52 1 P %0 A W) o 55
WEL i INOS Rk B fedt NO BB R A v
() & PR MS_Csmd 19 JifL P 28 A7, DT 5%
Wi 7 MS_Csmd EHB M) X8 AT — D05
SR Mtb LN 2B A7 i AL 4 1 B SRR

BATEN B4y 5), Csmd FHJEF Mtb
H37Rv # #fk CRISPR-Cas & 4t H Cas(CRISPR-Cas
associated) FER A —Fp, {HJZ, Mtb #2017 T &
W, P — B B AT B A9 Mitb b 5t 5K TR Bk
o, Csm4 B PR R A2 98748 3 80 60 00 Jk IR K 2 11 ik
KU B B85 RATHI B FE 25 S DA B 25 4%
S Ak 1 ff B R HE I, Mtb H37Rv R 58 48 1)
Csm4 FEPAS 8 3% 52 40 1 1Y i N A7 06 - (B e 7 ) 3
58 1 Mtb Jb6 5t K5 B Ak th Csm4 LR & AR 58748 ] B
AUTHHREE . MECEAN R KIANELN
Csm4 W LAMEHE MS BN AA0E . B, RATE 5
FWIEEL T T3 Mtb Jb st ZIE EH bk Bk T
60 20 FE K BE Y Csmd B PR Gn o] 38 5 40 5 75 .
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