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EIEIF G, JCI R 2 w2 AT 1A 0
ARG 25 (VR B 8, (AR X 45 A IR TR 97 78 7
KB PRI XD, DRI I 25 A B AL, 53k
BAL RN YEE RO M A B
F# Rv3194c SEFRIIEE, B4R MNERE, 24
YifE B 2E 3l , % &E H & A PDZ (PSD-95. DLG.
ZO-1) #5138 Lon C Z5#b IR LR 5 IR IX., 4%
B ATRE IR . IEE S22 1 A BEUE,
PDZ Z5HI AT 2, BSENLHZRE, XEAY
FEOM O EREERROATERY, 5% PDZ
SR B B P E R R A B s,
HACA T — 25 i FRAR AR, R e s T Xt
PDZ 25638 25 ) ] e S PR BHLT 5 LR iR 2
A EAET, DI G S8 S, AN
AR R AN AU AT R B Rv3194¢
[ PDZ S5 Fa s ] L) 25 6 40 6 B v B e R
I3 T EA B R EEEN, Rv3194¢ Y PDZ 2543,
TEAM M N LRI AN TS, BRI, R Rv3194c
EETEAN P R RE T, AT AT e 12 6 7 A N
PIBCAAR B Je iy, X FHE# Rv3194c 2RI EUR
BLI LA R B R 2 R S o &, BT dE R B2
&R

1 AR

1.1

L1l BEBR. BUBL. HMSHRTE: Hk E coli
DH5a 451 BiFF I H37Rv 3R 4 1k T7 RNA
Z R EALT W vIFT-3 LA 1929 4ifiil &
B A LI S AR AE . FLAZRIKFUR pcDNA3.1
(plasmid #52535)ItJ H Addgene.,

1.1.2 EERLH]: Primer star HIREF . T4 DNA
Ligases. 2 FhFRIPE M VI . Agarose Gel DNA
Purification Kit ¥JJ H TaKaRa 4% T 724 R
Al o kLB GG & B st & L& PCR 4f
LR F &8 W F Omega 2wl # Y ik
Lipofectamine 3000, Alexa Fluor-488/688/800 Frid
I EHT R 1gG B9t —dt, ¥ A Thermo
Fisher 7%l ; /N $T Flag-tag o0 BEHiARN B
Novagen; Digitonin, Triton X-100, PIPES S Sigma
YALITEE TS

1.1.3 5. MT7ELR 554 pfam 20450 BkT
Rv3194c¢ (Accession: AFNS51190) A 2 JL2 4] ,
KIZE 0L PDZ 25F4938(115-197 aa)Fl Lon C
ZER18(236-305 aa), b T WF5T 1% PDZ S5 38 /x4
LN ) T RE AT A A M N 2R Ok U
Rv3194c (Rv3194c 1-234 aa F B), HAwDAe h
702 bp. FATBIUNT 1PN H37Rv LR Y
1 A% Rv3194c (1-234aa) LR B, JEIREY
35l AN T2A J¥41, HGIW¥50: Rv3i194c-F.
5'-GCTAGCGTGAATAGGCGGATATTGACC-3';

Rv3194c-R: 5'-TGGGCCAGGATTCTCCTCGACG

TCACCGCATGTTAGACGACTTCCTCTGCCCTC
TCCACTGCCCGACGTTGGCGAGGTGGA-3', H

ML A R BR il 14 P VDB 25 Nhe T (GCTAGC)
TRILHFH R T2A 750, BATRIT T 514
Bk pEGFP-N1 Hi4/ 34 i EGFP JE[A, HAE R Ay 5
| A T2A J¥41, H5 %741 : EGFP-F: 5-GGCA

GTGGAGAGGGCAGAGGAAGTCGTCTAACATG
CGGTGACGTCGAGGAGAATCCTGGCCCAATG

GTGAGCAAGGGCGA-3', EGFP-R: 5-GAATTCT
CACAAATTTTGTAATCCAGAGG-3', Hrkl ik
J BRI N VI 5 EcoR T (GAATTC), TRk
ISR T2A JF40 . BATEEITAF 514 A
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H37Rv FEF A1 H 438 H 4w hS Rv3194¢ (1-234 aa)lf)
S R B, st g ABR A N )G 8L Nhe 1
(GCTAGC), 35| AFRlH: PN VIR & EcoR 1
(GAATTC) , H 51 ¥ ¥ 4] : Rv3194c-Fl1 :
5'-GCTAGCGTGAATA GGCGGATATTG ACC-3',
Rv3194¢-R1: 5-GAATTCCGACGTTGGCGAGGT
GGA-3', HrHL (A Ay BR 1 A VTR A7 52
1.2 pcDNA3.1-tRv3194c-T2A-EGFP L) R
pcDNA3.1-tRv3194c T 40 Tk it
FIFHBEH I WS4 Rv3194c-F LI R 5]
Y Rv3194c-R, VUSSR H37Rv JEH 20
Bk, PCR 4 HGH 5965 | ABGYINLA Nhe I, 33
I T2A A tRv3194c (Rv3194c 1-702 bp)
-T24 7 Bto PCR U HGIR R (50 pL): S5 B
H37Rv Z:[K 241 DNA 1 pL (100 ng DNA), Primer
star Max DNA polymerose 25 uL, 10 umol/L '
W94 1 ul, ddH,O 22 pL. PCR 4 33500
94 °C 5min; 94°C 1 min 58 °C 30s, 72 °C 1 min,
35 AMEFF; 72 °C 10 min, PCR P52 )5, IR
LI A PCR PPy alifbil Rl &b alifh . R
T #5191 EGFP-F LI 519 EGFP-R, Lk
ki pEGFP-N1 BURL AR AR , PCR 4744 i 535
A T2A 51, 351 A EcoR 1 BRAIPEEHIIA 5 Y
T24-EGFP J¥3], 1% PCR S &4 S i s 25 [
o FFHBEH LW Rv3194c-F LIRS
Y9 EGFP-R, VY 347" Y) tRv3194c-T24 Fl
T24-EGFP “Nfsi#it, PCR 4" tRv3194c-T24-
EGFP Jr B, % PCR RN R FB N 554 R E
FIF Nhe 1-EcoR 1 4y 5|l1] pcDNA3.1 kLAl
tRv3194c-T2A-EGFP 7)), $XJ5H PCR Zlifk i
S EVCEEYI=Y), FniEid T4 DNA R [
TLME A FORLI Nhe 1/EcoR T i, 15 %)
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pcDNA3.1-tRv3194c-T2A-EGFP B JFHRL(E 1),
A EWE519 Rv3194¢-F1 LUK FHF514)
Rv3194c-R1, DIGEAZIM S H37Rv BER 4 AR
Hr, PCR Y M 55 | ARGEUIN A Nhe 1, 3505
A EcoR 1] tRv3194c (Rv3194c 1-702 bp)KE [
B, % PCR R SRR iR R R F, 4R 5 FIH
Nhe 1-EcoR 1 43l Y] pcDNA3.1 J5i ki Fil
tRv3194c, F PCR 2lifbid & ms g~y , &
JEiEit T4 DNA %30 E W] 5efE A BURLRY Nhe
I/EcoR 11 15, 155 pcDNA3.1-tRv3194c B 20 JFk
1.3 ZHfE R

(GOSN AR W I Qs R g A
pcDNA3.1-tRv3194¢-T2A-EGFP L)} pcDNA3.1-
tRv3194c. 1929 A E5 3% 25 K F] 60%-80%
iF, F PBS #0063 WK, 23 5IA 5 MOI # vTF7-3,
37 °C W[ 1 ho M2 Superfect Transfection Reagent
S Jeaatn] B U A 340 i e e b aA g g e 20 SR
LIS /N0 AERE Superfect-DNA JRA4, F 2 mL
JCH PBS PEIRANNE 3-4 ¥k, AR 10%64- MiE
REFRIE, 7E 32°C, 5% CO, A4 F4kEERE 3% 24 h,

CMV enh
enhancer T7 promoter

Flag
tRv3194c

pcDNA3.1-tRv3194c- 21 T2A

T2A-EGFP

6989 bp EGFP
EcoR 1

bGH poly (A)

structure of recombinant

Schematic
plasmid pcDNA3.1-tRv3194c-T2A-EGFP.

Figure 1.
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1.4 [AIEESREEHIEIFA)

R/ NI 2 R Z PR (50 pg/mLYE TR
J& . FATEH KRR 3 W45 o 4% G B 20 ok
pcDNA3.1-tRv3194c 1 1929 45 3 £ B #i%
PR LR AN, ZESA S%Hf 4 M5 B 40
MixE IR A R SR, SRS 250 nmol/L 1Y
MitoTracker (green)7E 5 77 W AL PR fifl 30 min;
FH PBS IR 3 1K, 12 TN (—20 °C)I# & 10 min,
P& A 100 mmol/L H 2R PBS ik 3 1K, i
JE TR PBS Uk 3 WK TN PR (E 1%2F 103 1
E A PBS) S IRCE 30 min; 055 nHi/ N B
anti-flag FIFLIR(1 = 3000 Fke), 4 °C I H LG,
FH PBS PV 3 Uk i It b VR R Ll 2B B
Alexa Fluor-688 %)t (1 : 5000 #i%), 37 °C
BH 2 h, F PBS ¥k 3 WK NS IGR B
F, AR B TS A R e
TR
1.5 Western blotting 43

W AN P AR 10% 019 SDS-28 P s Tk i 16 e
UK B, BB R L A s%bifs
W54 K 0.02% NaNj (1) TBS 35 4] i 30 min; F§ PBST
FEFEIR FEEE PVDF B 3 ¥k, AR 10 min; /)
BT Flag 5% 25 119 50 5 B B K P 3 A VR i HRE
1 = 2000 ¥ He i B 76 4 °C F I E 1% ; I PBST
FEREIR L3k PVDF X 3 W< T Bt b v i A8 1)
IEHL R A Alexa Fluor-800 2456 4i(1 : 10000
FiF%), I E 2 h; ] PBST 7E4% K _FE9%E PVDF
B3 L. s E g R ekl
1.6 TEHMEHRS T

L1929 4fi % 4 B R F) 60%-80%HH , F
PBS ¥k 3 ¥k, MIA 5 MOI K 4155 1K B
vTF7-3, 37 °C WL 1 h, S HRZH A i g 20 e i

. M4 Superfect Transfection Reagent %% 4L x5
AITE I A3 93 e Y d4H Bk pcDNA3.1-tRv3194c-
T24-EGFP, %Y /NOFEBR Superfect-DNA R &
Y1, 11 2 mL JCi PBS VRN 3-4 ¥k, A 10%
IR MIEREFREE, 1E 32 °C. 5% CO, 5514 T 4Kk
K95 24 hJE, A liicsE 107 e, AR A
FSGHA T AT 3E , WS RIG 38 1 B R IR AR

2 ERFAH

2.1 tRv3194c BB AR RRIARKEE

PAGS AT AR MERKE H37Rv JEDI 4] DNA g
Be, FI PCR 934 Rv3194c (1-702 bp) T B, %4,
SRV IE DR BR8N (Rv3194c, LTS i
FLWR P74 4 & PDZ Z5 4438 ¥ PCR 74347
V%3 R REE RS LUk, 253 Bon B W A B 29
B, IS Y 702 bp R/MH—BU(E 2).
Rv3194c (1-702 bp)ill ¥ iES2 1E 4 J5 -5 25 35 0 B
# ik i KL pcDNA3.1(-) i# # , M & i
pcDNA3.1-tRv3194c AT, FHFR 1 P bl
Nhe 1F1 EcoR 1 fYJ5E Fris v BOR/N S 5 #i R
BOR/N—35 (] 3) , 0 45 A iE I BE 8] v 8 LE A

bp M 1 2
2000

1000
750

500

250
100

<702 bp

2. B3 Rv3194c EF B PCR ¥ 18

Figure 2. Gene fragment of truncated Rv3/94c
amplified by PCR. M: DNA marker 2000; 1, 2:
Rv3194c¢ (1-702 bp).
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3. JRHL pcDNA3.1- tRv3194c BYEE 4 & E L
Figure 3. Restrictive enzymatic digestion patterns of
recombinant plasmid pcDNA3.1-tRv3194c. M: DNA
marker 2000; 1, 2: Nhe I and EcoR 1.

2.2 tRv3194c-T2A-EGFP Bi&E AR B EIAER
g2

A EEAZ AT AR HERE H37Ry JE[H 4] DNA
LK Bok: pEGFP-N1 S8l , i i 33514 1 PCR
SN tRv3194¢-T24 UL % T24-EGFP J B .
WL IR R R, # S PCR RS H
B4 A BE tRv3194c-T2A-EGFP., ¥ & PCR ()7
YT 1% NS MRS LTk , 2558 R B i Befs
NP, I HHUY HE(E 1485 bp K/MH—E (K
3) o Wl I S OE 5 S A B B 3R Gk TR
pcDNA3.1(-)i&E#, ##EH pcDNA3.1-tRv3194c-
T24-EGFP Bk, FRRGIENDIEG Nhe 1 F
EcoR 1Y) J5 Firf i BeoR/INES 5 il i Be R /h—
(I 4), 45 SR TIE BH L PR 5 A L
2.3 FEAEE tRv3194c T 40 HLE £

Rv3194c 12 2R 7 5] 41 PDZ
(115-197 aa)Z5#438 A1 Lon C (236-305 aa)Zh s,
T Ve Rv3194c 25 11 PDZ 45 K4 3l 76 40 i P4 114
BCAKEE (1, ARG Rv3194c 25 FATEAN IR0 &
o FRATFIEETE L TR pcDNA3.1-tRv3194c {UAE
M FIE T A PDZ 5@ A A Flag-

actamicro@im.ac.cn

tRv3194c (Rv3194c 1-234 aa). F fi17E 55 Y
pcDNA3.1-tRv3194c ORI 1929 4, 1 5cH7%¢
JtH4 kL MitoTracker (green)bric 4 M i A b 4
1 anti-Flag HLAPRICHG & Flag-tRv3194c
(£16). DENEILRAETLI R I, MG HE M tRv3194c
(£106) G R AL E AT, IF HS S 4105 i
B VIF7-3 BANMEA B TRlG EE tRv3194c 3R
K(E5), Ui Rv3194c ) PDZ 454381 4
I P BC A T A T L

bp M 1
2000
1485 b
1000 P

750
250

100

Bl 4. EE PCR ¥4 tRv3194c-T2A-EGFP R K B
Figure 4. Gene fragment of tRv3194c-T2A-EGFP
amplified by overlap PCR. M: DNA marker 2000; 1:
Rv3194c¢ (1-702 bp).

bp M 1

5501 bp
2000
1485 b
1000 P
750 —

250

100

5. JR¥L pcDNA3.1-tRv3194c-T2A-EGFP BB %
EEE

Figure 5. Restrictive enzymatic digestion patterns of
recombinant plasmid pcDNA3.1-tRv3194c-T2A-EGFP.
M: DNA marker 2000; Lane 1, 2: Nhe I and EcoR 1.
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2.4 EARHREVIF-3ASERMEEARN
Fzik

BRI R (R 6), EAHEE vIFT-3
G M A B T RGBT tRv3194c BRIA .
FATHE— 203l e i A M A e, RIS E A
KRR pcDNA3.1-tRv3194c-T2A-EGFP 5Lk
JRYL vTF7-3 JEE A AR 1L, A0 Kk a0
FIBCH B3 Z N 19%4 53] 35%), DiiH %Y
PR S vIF7-3 J5, RS EE tRv3194c R
A B EERE(E 7). [EE Western blotting & i,
T JFRL pcDNA3.1-tRv3194c-T2A-EGF 5 YL Ji s
5 7 A A R Bl A B 1 tRv3 194¢ YRR T il 5 3
hn, SR S e A5 R — 2 (K 8).

3 W

GERAYKIFF I Rv3194c BB FAMILE Y- IhEE R
AR GE AR, RATHRBAE AT S5 )25
R, ZEOEARMREE, RBLSS st
B b R R A, L EAR B R TRIAT
R, T Rv3194c 1Y PDZ &5 F 2 A

tRv3194¢ MitoTracker

Merged

6. tRv3194c S54RI EN
Figure 6. tRv3194c and

mitochondria. A: 1929 cells transfected with empty

Co-localization of

vector pcDNA3.1 were cultured in medium overnight,
and followed treatment with MitoTracker (250 nmol/L)
for 30 min; B: L1929 cells
pcDNA3.1-tRv3194c were
overnight, and followed treatment with MitoTracker
(250 nmol/L) for 30 min; C: L929 cells added to 5
MOI vaccinia virus vIF7-3 were incubated at 37 °C
for 1 h, and followed
pcDNA3.1-tRv3194c before treatment with
MitoTracker (250 nmol/L) for 30 min.

transfected with

cultured in medium

transfection  with

©

35%
P2

19%
P2

10° 104 10°

10° 10* 10
GFP GFP

7. A%

(A) (B)

2250 0%
S
% 200 P2
< 150
&)
2 100

50

100 100 100 10° 102
GFP
Figure 7.

Flow cytometry sorting. A: L929 cells were transfected with empty vector pcDNA3.1; B: L929 cells

were transfected with recombinant plasmid pcDNA3.1-tRv3194¢c-T2A-EGFP; C: 1929 cells added to vTF7-3 were
incubated at 37 °C for 1 h before transfection with recombinant plasmid pcDNA3.1-tRv3194c-T2A-EGFP.
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Q
2
[o)}
E 0.6
CRCE
kDa 1 2 é g 04
b [cal
34 Z e
5.2 0.2
2% < tRv3194c T
£700
17 ?
&
R
8. tRv3194c B Western-blot 734
Figure 8. Analysis of western-blot for tRv3194c. L929 cells were lysed, and then extracted the total protein to

detect tRv3194c¢ by western blot using anti-flag antibody. 1: L929 cells were transfected with recombinant plasmid
pcDNA3.1-tRv3194c- T2A-EGFP; 2: 1929 cells added to vTF7-3 were incubated at 37 °C for 1 h before
transfection with recombinant plasmid pcDNA3.1-tRv3194c-T2A-EGFP.

AT IR Z R R AT, R AT IR R S
Rv3194c EHTEMMAMLE EGEA . AR
TR E A Rv3194c (1-234 aa)E R IL R £
ROk, nERBUEM O, ton] gLk T7
RNA Z R E A i, mAT ik e
vTF7-3 [ UL A J5 P 7E SR ik T7 RNA £
ity , TR RI AR B T7 Ja 8+, R
S, IR A S 0RES R ST INTEAN 37N mRNA,
B A0 A B AR G BRI A L R ), AR S
I H, pcDNA3.1-tRv3194c-T2A-EGFP 5 4 Jfi ki 4%
Yo NI , E A AN IAZ R 4 BORLAE CMV J3 8
TIIVER T 3T 58 5 2R rh i SR A e 5 1Y
DNA Z R 4 1 i 5 il (48 DA i 5
i, SRIEHEEEIRAE T7 A3 FIR%E T B vIF7-3 &
B T7 RNA ZREHATH 5%, I BAEME o
S mRNA BT, f 25 52 o 2 1 ) Rk iR,
g5 Rk, FATE R R IR T7 RNA 2R
UG W EE, ARG RS # T (Rv3194c 1Y
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ik, I HZE MK PDZ S5k 5 Lok RS M &
FIAHSE &, IR LE A5 R AT E— P 4lifl Rv3194c¢
EAMMIPLEGER . AR IR 1A%
PR AR 2 AR

Z % 3 W
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Subcellular localization of Rv3194¢ protein from Mycobacterium
tuberculosis

Dongyue Zhao, Demin Wang, Danfeng Lin’

Fujian Key Laboratory of Developmental and Neuro Biology, College of Life Sciences, Fujian Normal University, Fuzhou
350108, Fujian Province, China

Abstract: [Objective] To investigate the expression and subcellular localization of post-synaptic density-95,
Drosophilia tumor suppressor protein diskslarge-1, the tight junction protein zonula occludentes 1 signal
protein encoded by Rv3194c gene from Mycobacterium tuberculosis, and to serve the identification of the
cellular binding proteins of Rv3194c¢ protein. [Methods] The gene encoding tRv3194c (Rv3194c 1-234 aa)
with T2A and EGFP sequence was cloned by PCR from the genomic H37Rv, then inserted into the eukaryotic
expression vector to construct pcDNA3.1-tRv3194c-T2A-EGFP. Indirect immune fluorescence assay, flow
cytometry sorting and Western blotting assay were used to observe subcellular localization, when L929 cells
were transfected with constructs before infection with the recombinant vaccinia virus vTF7-3 expressing T7
RNA polymerase. [Results] The eukaryotic expression vector pcDNA3.1-tRv3194c-T2A-EGFP was
constructed correctly. After the transient transfection with the plasmid, localization of fusion protein tRv3194
in mitochondria was observed by immune fluorescence assay. The dramatically enhanced expression level by
co-infection with vTF7-3 before transfection was detected by flow cytometry sorting and Western-blotting
assay. [Conclusion] Post-synaptic density domain in Rv3194c protein can bind to its ligand protein which
located in mitochondrial outer membrane, which provides a key clue to understand its pathogenic mechanism

in intracellular.

Keywords: Mycobacterium tuberculosis, Rv3194c protein, mitochondria, recombinant vaccinia virus, recombinant
plasmid
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