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START Z % Rv0164 EHEAIEA R EPRIRIELREHNEIE
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IRBSERTERTG, TR M 510630

S rho L RO AR Y2 R S e s, Wi iR 430070
b [ R B A W B S A% R AR ) R SR, dbaT 100101

E: [ HiY ] START FKWGE AR B H iR IR M FLah A2 B R B ke Ak | FUAR e A i i
SEP ; START R (A & B id B R E AT N F; AR MW START SR I 41 i 7
B AVERPUE . 258 B RE L7 5K Rv0164 J& T START X%, HhBEARM, 5% Rvo164 1 HIALHI
¥R START M5y FHLHIG B e . [ 3k ] A5 B 2% 07430 Rv0l64 Jy9IAHIE ; BTl 43
BAF I 2235 Rv0164 M 25 FI A9 4I U E i ; Co-immunoprecipitation (Co-1P) 7 54 Rv0164 FAHH.
VEREN, ik se s BAEEM, WEEALSE M Pull down BiE & FIAH EAEM . [ 455 1 Rv0164 1 N 3 17
AN EIEBRAE S BT P ARESE s Rv0164 Tofi 5 IK; Rv0l64 SENAAEANMEE T, Z2&E O EmyLRITEE, %
BT AL A B A AT 5 301 O RO 155 5 N Il 2 fd Rv0164 161 5 BIAI BRI AT E s Rv0l164 454
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REMS 25 & A A AL AP 5 B 1 o

FK4EiR: START KJ%, Rv0l164, HHEN, EA-EHMEEH

1994 4 Clark FERMNRPECIHGH T HME. HE . sy, ASEGF SRR
StAR i H (steroidogenic acute regulatory protein), EXEEALS SRR Iyer 228 HA M
PERRAE 7 T isRYE, S HIREERHY ., S50 0k START (StAR-related lipid transfer
W5 BT R I A RS E AT 2 i fE domain) R BUREZ 5T R W] START K%
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HAMMURBBAE A ia 510, RS LE G H
S5 F IR PERR ZS N T BE . MLAh, ERERE TR
R T — AW EEMR START K G&E
F——RE LG . THFL30Y START ZKIG&H 1)
RAS S H RIS FR R B A L
ZE IS5 0 ; START KIGE A RMY A BT
PR OCHEVE TR F; oK B START & 11 4
BRI A T FE R PR FRALTIY 7, BT 4N START 2
FURER START S 4 FHLEIG TR AT 8e , I N3
W R A PR PR ST SR BE B LA

ARz 18] START FEMEE B 2R
K, HEAY—BAHZA START &1, FIANHIE
THA 59 AP KR IEAZ A U — A START #&
1, GRS R R R R AT BT AR R
AR R (05 B TR NS5 A R FE IR, 435I 13 4>
F1 18 4~ START [, #5584 % A K it START &
(1] BB S IZ R = 2R R A AR A S0 G5 4% 40
FFHIRY 18 4~ START A+, Rv0088. Rv0164 FlI
Rv2186¢ LM%M B AEAF AL TR BE R, oAl
AT REA , NCBI bRiE Rv0088 A H R S AL B2
B I, HABPFRE N hypothetical protein, £51%
YRR T AR, W AT R S5 B
PR LR 44 75 K i START JERAYJRIAL

Rv0164 B UK BT 45 4% 53 BOF 1 0 55 5%

i, HAT B 4R T A0 s skt 364

FH 25 8% 53 BOFT B4 2 10 e RO N It 35 O Jie 4
THREYIE, 7;2% Rv0164 HAZWREY) R
e, IR T —RE W2 WA & (' RS
CN201310608295) . fﬁt B AR Ay AR
Rv0164 Iifig, {HJE Rv0164 1 KIGFTFHE R IAIAR
HEE FTARAR, IF H G RIS B0 1 Al AR AT S 4
., MSMEG 0129 J& Rv0164 7EHFYG 4K HF 1
B[RRI, MSMEG 0129 i =4E45H5 5 START

KGR AL BRI L, E S B D BRAL R R Y Sk
IR, UL Rv0164 Fl MSMEG 0129 Hy3hfE
S AR START & FE VLA o ASWF5E
BT T Rv0164 145 5\ AR . 40 M 37 A o8 AR
EA, SiGEAEIRERF R, $2i10 Rvol64 (7] 6B
PEFHHLH

1 AR 7

1.1 #8

A 0.5% H AT 0.05%0t 3 80 f LB 15 #73
37 °C 4G i TR kI 7 B o R 8 2% A R
730 ug/mL (W B Amersco) . UFF 2% (1 H Amersco)
i M} 0-80 ng/mL. GroEL #ifAJ H Santa
Cruz /2w, HRP Aricd i/ BRBTIA I H Promega N
H) . Western K IP 4 fifd & i A Yol & H

R KRAH, His ifk. FLAG WZIK%D FLAG #i{k
IR BRI F Sigma 24 7],

4 ikl pMIND-Rv0164 F1 pMIND-Rv0164
(—17aa) 1) ¥4 43 5 W& Ry 7€ Bl U147 5. BamH T F1
EcoR V Z[0]3% A His bp25 2215541 . EcoR V F
Pac 1 Z[0)#% A HAnHEH, His Fr28al & RAAEH
FREEDH N 3 . B4R pMV261-Rv0164-FLAG )
W EESR MG A EcoR 1 1 Hind T2 [8) 3% AN E
LT Rv0164 LK, Hind TITFN Sal 1 Z (8] A
FLAG #R%RIRIBFFS, FLAG PResmili Rkl
Rv0164 K:[A C i, HEZH ook 2e e 41 i B ik 1 E A
Ja, WEALRER R R B A TR Mycobacterium
smegmatis MC? 155,

1.2 HJHEM

HESR 0 B IR IR 4 °C #5000 M SR b
T P20 ML T PR 20 o L AR 20 P A 2
4 °C BL-EBRMMAE R, RGN EER. HiF
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B 0.22 pm i UE R, #UF 2 TR 3 kDa W4
BIATH SR . HEE L OIEDE FIE AN S
MEAWE, 30 pg HHAHEFT 10% SDS-PAGE 7
%, GroEL Hii&. His HifA. HRP pRicHY/N T
& JE4T Western blotting #6301 .
1.3 SEEILTIRE
4 °C ELUEERKR, Western 2 1P 4l 541

WES WU BABEAMN, 4 °C B0 RKER4E
WA, PAFMN SN . FLAG $URMEE RS
fN 4 4 °C FE 2 h, Fff52LMIH TBS
(50 mmol/L Tris HC1, 150 mmol/L NaCl, pH 7.4)
I BITEVERLER 5 U PIRREE B RS B AR R R
Ve : (1) 0.1 mol/L glycine HCI pH 3.5 &
Wi; (2) SDS-PAGE LHEZE R .
1.4 FEOBHEG

10% SDS-PAGE ﬁ%ﬁﬁﬁ?ﬁﬁ%ﬁ%@ﬁﬁﬂ%
HE, EETKEUEBER, i MR Y N & U]
BIATEAEER Y
1.5 PFUkEEEAR

OGS, VITEERE, HK 50% (V/7)
K;3[Fe(CN)s]Na,S,0; it . 100 mmol/L NH4HCO;
B0 LA R I trypsin AL . SRS AU KBRS
P Cis UMHFEAERCE EASY-nL 1200 R4EH Q
Exactive 215 B PUM AT Orbitrap Ui b iE1 78
FBUEE . MS/MS %5 1] MASCOT 515 &R
NCBI #J Mycobacterium smegmatis MC* 155
Mycobacterium tuberculosis H3TRv %4 [ . [ 1% 4
FESHLE N Peptide mass tolerance=20 ppm .
MS/MS tolerance=0.1 Da, Enzyme=Trypsin . Missed
cleavage=2, Fixed modification Carbamidomethyl

(C). Variable modification Oxidation (M),
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1.6 PEEEERUIRAL

Matchmaker® Gold yeast two Hybrid iif] £
(W B TaKaRa)H T &E A A EERH . LIS5Z
IR AR ERE MR H37Rv JEN 4 WA, P14
Rv0164 Fl1 Rv3002c F [, T4 v b )y 243l A
pGBKT7 Fl pGADT7 #AK[) EcoR 1 Hl BamH 1 {3
ped T 2 i v 11U /N K a1 AN 2 P -9
R G R AR BE T, i 20 I B TR DR A PR T i
Fr 35k SD/-Trp/-Lew/3R15 & A BUTURL A I RETR . Hk
B SD/-Trp/-Lew/ X5 573 b AT EE BATR V., Jow A= B
ERIK B TRER , 2 pL DA TR 3 Sl A 7 1 5% 77
R B 1 H1E O 1k K 9% B SD/-Trp/-Leu/-Ade/-
His/X-alpha-Gal, 30 °C 5535 2R &,

1.7 Pull down

S5W% 53 HOFF BB E B VR H3 7R PR 20 S s
B3 Rv3002¢ JEH, DIE{K pGEX6p-1 W%k
Pié GST JE[H, & PCR 3%45 GST-Rv3002c
BRI, JosE vE PR T IS AZUA pET28a 1 Neo |
M Hind {752 8], GST-Rv3002c () C Uifil &
Fik His pr2 , FEALTORLE I 72 w30 iER AL
& Ok A K% BL21(DE3), 0.4 mmol/L
IPTG 16 °C S EAH 12 h, WEEMNHEEN,
Ni**-NTA & FUZ M E % GST-Rv3002¢c. AS[Rl¥k
JE WK I BRI BE I A5 1, SDS-PAGE 46 I 5
Ji 2 1 H GST-Rv3002¢ (MR BE Al . 228 1l
A (20 mmol/L Tris pH 8.0, NaCl 100 mmol/L, 5%
il B4 10 kDa ¥R455, RIGK
7 4l GST-Rv3002c.

GST-Rv3002c 5 Glutathione Sepharose 4B
beads 4 °C %5 1 h, byl A MM KL 5 K,
1% GST-Rv3002¢c HE# KL, FEA TR pMV261-
RvO164-FLAG HLEEALEF AT M. smegmatis MC?
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155 k1% Rv0164 il FRikFtk, 37 °C k%
Rv0164 1 K, NN 28 115 GST-Rv3002¢
FEREL 4 °C R E 1 h, R0l A ETREARL 5 1K,
SDS-PAGE b HEZZ i BEi AL AR B85 G BT
M, His HUIAH FLAG $i{& Western blotting 1]
Ve . Pull down BEEPHAIXTAL, 55 1 418
GST-Rv3002c AEMPEIAS 55 42 3 35 TR I PN 4 2 111
7, HAbSZEe LTS Pull down RESLAHIA], 45 2 4%
BRI RIA AN 2

IS

AN

2 HRFAH

2.1 [FEZEE Rv0164 Fl MSMEG_0129 155
FHE
GEA% 5T HOFT DA 2 2 WP WRGE 15 Y B S TR, 7
W) A S E A RE T A IE TAE, B HIHE
SO TR IR 43 R DA A A T A 5 0 S AT 1 1Y)
B YR AL E 43— 2 R A AR, ER 4 T
VR AR S5 % 53 RO AR 35 43 A T rh 001 7AH
[l i A= B oy g U, [l R 2K 1 Rvole4 Al
MSMEG_0129 HF AU R, 45 H gk B 2 4
M. smegmatis 1 MSKTVEVAR
M. tuberculosis 1

M. marinum 1
M. leprae 11g=v

60vrrTavyy:
TR TYIHAVYYE
TOVYIHAVYYE
73TviQ

M. smegmatis AENQI FTMLQQ

DHEFTRQE

M. tuberculosis GENQI QGELFAKQEQ
M. marinum

M. leprae

GENQIQTVMQOGDLFLKQE
ATNQ QGDLFTRQE

g e 2

144
161
153
156

M. smegmatis 14022703
M. tuberculosis 157 o1ans
M. marinum 149 oLTaG
M. leprae 152 cranx

E 1.
Figure 1.

PR AR A b 75 U e BT 3 1 A B ) BE A
leH 5e e AH A

NCBI #5:7F Rv0164 45 161 MEIEFR, 5 Lt
P Rv0163 1Y% 55 J5 T A [R] , 55 4B Kl Rv0162
Ml Rv0165 HYFEsR T4, Rv0163 Fl1 Rv0164
LA 54 AmEE, UL EARHERB] Rvo163 Al
Rv0164 A EEJE T— 14589\ F. Roback /37 1
474 REEREIY AT Microarray SEEEUE!Y, &
B Rv0163 Fll Rv0164 FsgACFAICHEAL, R
Rv0163 1 Rv0164 RJg T — R T.

MSMEG_0129 5 Rv0164 i3 K 21 FR35 FH M
MSMEG 0129 5 [ii#HE P MSMEG 0128 (4% 5%
Jrm AR, 5 4B B I MSMEG_0127 Al
MSMEG_0130 HY%% 58 )5 1m A1 52, MSMEG_0129
5 FiiEA N MSMEG 0128 [f]f% 26 M2k, NCBI
FRiE MSMEG 0129 & 144 PN ERR, L Rv0164
17 AR . WE 1 iR, F A R B
MSMEG 0129 %5 2 N IEXTNF Rv0164 5
19 NEIERR, FEEH 6 ANEILRRAE R 7S
4 DR LASE, FH Rv0164 B9 N 3 17 P25
BRAE 53 BT B AR

SAETITSIVSDFEAYPQWNPEIKGCWI NI L VEIQGQSG 59
SIMAIVADIERY PEWNEGVEGAW ¥DI TAVQGIEG 77
SIMGIVADIERYPEWNEGVKGA! Y DI ASVOGFEG 69
SIMAIVTDFEAYPQWNDGVKGVI ¥DI LRLDTEIQGTRC 72
IVPLGPASTLLQVDLDVEVKLEPVPGEMVKKLAGETLEHLAKALEGRVE 139
7VATGA-ASLLTVDMDVQVTIMEVEER NLEQRAE 156

VVEAGA-ASLLTVDIDVEPSMPVEPE) ARNLKXLRAE 48
AVEIGA-ASLLTVDIDVESSMEVEPAPM N NLKLRAE 151

RES#AFE Rv0164 [Fi5 = R B FE 5 bb Xt
Sequence alignment of Rv0164 homologous proteins. The identity between M. tuberculosis Rv0164 and

M. smegmatis MSMEG_0129 is 87/144 (60%), M. tuberculosis Rv0164 and M. marinum MMAR 0407 129/153
(84%), M. tuberculosis Rv0164 and M. leprae ML2629c 116/156 (74%).
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Jitt 2 MSMEG 0129 H Rv0164 FE4147 =
Fhoa] GEPE, —FhE MSMEG 0129 FESIFRIT A IR,
—FJE Rv0164 1Y N s/ {55 Ik, 55 =F 2 Rv0l64
B N AT HoAb D fE 4 NCBIFRVER MSMEG_0129
Be 32 ME /T % 3 B9 % %0, MSMEG 0128 Al
MSMEG_0129 [5] i3 HE 2 [|] 1 J5 5 6 % #1%% Hy
RYARRMPL, iZ kBt 5 Rv0164 i N fﬁﬁﬁ%*ﬁ{u‘
I HER: T MSMEG._ 0129 Bl SEHERR 1 A 1%

PE—3@ 1t SignalP 434 Rv0164 & A4 & 15
RSt Mycolyl transferase 85A (F&[H 24 FK fbpA,
SN %5 Rv3804c) 2 i, FHARZETIT GroEL
(ﬁz%% groEL1, %5 Rv3417c) 2l &

3 5IVE R SignalP f) BHM: X HE AT 44X 1
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Figure 2.
as negative and positive control, respectively.
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DI RUSS 30 (i SR, (HA256 11-30 mﬁ%m
ZIa S fHIK, AFFEES IRE, PR
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Signal peptide prediction by SignalP. The cytosolic protein GroEL and secretory protein FbpA were set
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2.2 Rv0164 EINEH

G FOFF DA 2 5 1A 72 38 1 T DU P 38 8 3 2 Tk
WeAE R ], sUE A SR TR E S hsp60 Jii
B F ek HARSEE TS ARSI R DU 3R 2
7GR IR TR pMIND  7E Hik 35 43 B FF B H 3k
Rv0164, Rv0164 i N ¥l & &i5 His Fr%&H T
Western blotting &l .

or D 240 TR A A X RO RN - 5 IR Rv0164 7E
L FBEAN T 434, GroEL AE K FAER RN &
PR IR 1. GroEL ST s 4Lt ik 1
ML, TERE SR FIE W RERI 2] GroEL Ay W]
REJE R n g 24 i 3-A R, SHEOU i
N EE RGN 2] Rv0164 T /MG Rv0164 2458 4%
i, UiH] Rv0164 7ERESG 73 B R vh ZRIE I & —A>
NN, 5 Rvol64 AE(FESIE—B. &
W N A VRIRE SR EIE RIS Rv0164 25,
A RE A RGBS N 175 3 70 B 15 BT R A5

B N omdEOR s RREBLHY Rv0164 0% 14
B A E A, A N 2 R S PRI 3] Rvo164
(—17aa), T HAS A B GE 7% BN [] 10 2 32 2
( 3-B), HAP R E 2 AR — | JF HZ ki
TERHTE LA 3 i A B, R IIZ 4 I Rv0164
(—17aa), FRIEVE 1 F13 Sp5ILLHARE 2 2T 2 %
1 SRS /N AR AC45A1T, T His ARl 3RIBTE
JE N ¥, AT Rv0164(—17aa)f C i &2k T &6
OyRESE . DRSS SRR Rv0164(-17a2) I E 1 FaE
PR F 41 Rv0l64, $EH] Rv0164 1 N sl fRF
JIR B 5 8 ARG E ARG
2.3 Rv0164 EERET ST SR E

IS R B2 A5 S 00, R 2508] Rvol64
B sh AR TG R, 5 18 M. smegmatis
MC? 155/pMIND-RvO0164 [ Jif1 PN 25 £ 7646 I s ]

Mg sa P 1 2 3
SCSC SCSCSC
enee® anti-GroEl. @» e o anti-GroEL

- anti-Rv0164 -
=
3. Rv0164 FAEEEIKERLE S ST E P R FRIEF
E L
Figure 3.

o ANti-RV0164(~17a2)

Expression and localization of Rv0164 and
its truncated mutant in Mycobacterium smegmatis. A:
Expression of Rv0164 in the strain M. smegmatis MC>
155/pMIND-Rv0164 at ODgy=0.5 (Log) and ODgyo=2
(Sta) was detected by Western blotting. B: Expression
of the N-terminal 17 residue truncated mutant in the
strain M. smegmatis MC?* 155/pMIND-Rv0164(~17aa);
logarithmic phase culture of 3 colonies was detected by
Western blotting. Secreted proteins in the culture
supernatant and cytosolic proteins in the cell cytoplasm
are labeled as S and C, respectively. GroEL was used
as an internal control.

NG Rv0164 (& 4), Ui BH pMIND 57 JCiit e 221k o
20 ng/mL i RIS, BR 755 2 /NEFIERS 3 /N,
A B[] S A A T 2 i Rv0164 ;5 40 ng/mL 355
FIS, BR T 5 6 /N, HAdL I T g 2 ) 6 59 g
N Rv0164; 80 ng/mL 5 S50, 6 4 -Hsf/a] i34 m]
R DUFIAE N Rv0164; 11755 50wk B2 fr Ao I st [i]
PN Rv0164 SIS fE BRI AR T a3 (5] 4-A)
175 SR B M e, pMIIND Sk 36 1k H An 25 1 4
om0 DL B R T R A
RN, R E R N AR O, IR R i
SR 7 A A R AT T ML P P DR R
V-5 RS B ANINE 5 80 ng/mL, K-
AN Rv0164 (1 sh AL FRE . TN 4-B BT,
3 h N Rv0l164 22585 5 AH I, BEHF-& U nis
SR A Rv0164 $at LRSS, I S50 1Y
A AN 5 I P R P s AR TP
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A) Tet 0 Tet 20
012345 6123 456

b

B
()123123

- ey e o a0ti-GroEL

- o S nii-RV0164

anti-GroELL  anti-Rv0164(—17aa)

Tet 40 Tet 80

0 1 23 45 6

e ™

12345 6

o

S esauaend onti-GroEL

o — e anti-Rv0164

Bl 4. Fi Rv0164 ERMIFSETL
Figure 4. Dynamic model of intracellular Rv0164. A: Cytoplasmic Rv0164 in the strain M. smegmatis MC? 155/

pMIND-Rv0164 was detected by Western blotting using a monoclonal anti-polyHistidine antibody; logarithmic

bacterial cells were applied with different concentration of tetracycline (20 ng/mL, 40 ng/mL and 80 ng/mL);

samples were harvested at 1 hour intervals. B: Stationary bacterial cells (ODgpo=2) of the strains M. smegmatis MC?
155/pMIND-Rv0164 and M. smegmatis MC* 155/pMIND-Rv0164(—17aa) were applied with 80 ng/mL tetracycline
and samples were harvested at 1 hour intervals. GroEL was used as an internal control.

A 7] 74 5 Wi ASE I SF- 5 HH I N Rv0164(—17aa)
PSSR . Rv0164(—17aa)is S E 4NN
SRS 2 ANBF L 55 3 /DETERES 1 /N 2458
S0, IF ELFA BRI, Z4scai B
Ul B S 300 7 A 2 1 A v T A B P
L, BN ZRAE S Rv0164(—17aa) C iz A
REfR A DL B4R FEI 2K Rvol64 -5 1L
XTI E , Rv0l64 BRI A I ATRE
2.4 4 Rv0164 HAEEH

HITAT S B A AR W B B 4K Rvo164 AR
S, HILERE A1 Rv0164 FA A TR0 B AR
EHSLE, AW M. smegmatis MC? 155/pMV261-
Rv0164-FLAG Wi, —&Bsr48%: 37 °C 557 3 h,
TR R 42 °C 53R 3 h, i BIEE
FIFI PN 1T, SDS-PAGE 2% Th i % e (o 4
W48 L W& 5-A FR 42 °C [ 37 °C Ki5: |
E PR AREHE £, 37 H 42 °C AL ETEE
S ARRILPE L 37 °C &, AT fi i DR 2 e T ol 40 7 32
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L, AR, N R . 42 °C MY
WIS 37 °C N A, EARE TR % 2%
5, mOAFEEEDL, HIE S-A #ik 12
JER B 1555 o AR 25 SRR B 42 °C Bi R fligi i
JiL PRI AR B 1 AR T AR

F FLAG HUiBERFEM B35 37 °C Al
42 °C JBNEAME, B% Rvoled LIKEER S
RvOl64 M EAEMME N, HEE EAEZE iRt
S HEA BB A IRVE T, DEBAE AR 4550
AN, BE WX, AR
HEAME, RN pMV261 A EHER M
WEMSHARBE . WE 5-B fin, 7Rl
55 kDa F1 25 kDa (¥ {5 3= B85 143994 FLAG Hidk
MEEREFERSE, S5IMEXTIRA EL, 37 °C M AE S
EHEEATE 15 kDa Fl 25 kDa Z [0 £ T — &M
ot UIRNZ X ST RS B, B 4 B AR
BiE T Rv0164 751 55.3%. SFAMEXT AL,
42 °C BN EESLAE 15 kDa 1 25 kDa Z [A1£ T JLA
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AT Hh R N H A E 37 °C MR
LA AE, VIR X Sl I o 15 46 7 B 2K
ST B IR BE R 75 Rv0164 551 43.5%., LA F4%
R 42 °C Bi5E 3 h WY REEBIREGRZH
Rv0164 BAEE
Fig%E e HEER
EE B MR AR B E R
B, Ve P &AL FLAG $iik(El 5-B).
glycine HCl W AE Ve ML R, B H rh
FLAG HiiAH 080, Rv0164 H AR 447 BN
THM(& 5-C). YIRIEAEE A 3 2 F47 (&l 5-C
kbR, Bk % 8 N

Jr i A R PR AT AR FAR, K
T 5346 1 RS 5 (R0 IR B o BE AR, 0 T
ZHHEBR R R T . BEAEE A H hypothetical
protein LI98 1Y Intensity {E i = (20 8x10%), Bk
FESEIY 0.1%B R BIEHERR R AT A, K15

2.5

>
w,

s

280 M R 5 S E A B 1 o LR A0 R B 75 3 1
HR 40%, 280 DEE[AHAE 24 Nl L e A
N T AR EARRE SR, ST T 2 K
WA ELE . 5 2 RIS EAEE SR
W f& Intensity fH K F 8x10° 97 14 211 4, R}
T L K BEBE S5 KT 40% B A 24 4. 2
SESLE T R R A BEARE G 7 A, H
H 3 AR T I (FE 1),

2.6 Rv0164 %54 Rv3002¢

RvO164 W EAEE AT, A 3 MR8t
B AE AR5 192 T (Rv3002¢ . Rv1306 Fl Rv3442c¢),
X Rv3002¢ A #FFEiRIAY, BEEE WAL Ml Pull
down KiIE Rv0164 F1 Rv3002c¢ 475 [1-55 F1AH B A
Mo il 6-A B, FEREFEREETEA & Trp A1 Leu
AR EAK, U] pGBKT7 s & HEF
ANEIER B E R . pGADT7 & Hoth iy sh

FE A F ORI AT B RE R . 24 pGBKT7

(A) ® ©
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Figure 5.

Co-immunoprecipitation (co-IP) of Rv0164 interacting proteins. A: Stationary bacterial cells of the

strain M. smegmatis MC? 155/pMV261-Rv0164-FLAG was cultured at 37 °C or 42 °C for 3 hours; SDS-PAGE and
Coomassie Blue Staining of culture supernatant (S) and cytoplasmic (C) proteins. B—C: Immunoprecipitation and
silver staining of Flag-tagged Rv0164 from cell lysates; elution buffer was loading buffer (B) or glycine HCI (C).

Rv0164-Flag and interacting protein candidates are labeled with an arrow in B and C.
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# 1. Rv0l64 EIEEH

Table 1. Rv0164 interacting proteins

(S;;lvlllcez)c ¢ coverage/%% ! lseenllilel?ce MSMEG® Product Rv* Essential® Reference
60.0 429 18.3 170 MSMEG 2373 Acetolactate synthase small subunit Rv3002c¢ Yes [20]

48.8 42.4 17.6 170 MSMEG_4940 ATP synthase B chain AtpF Rv1306 Yes NCBI
54.0 54.0 16.7 150 MSMEG 1557 30S ribosomal protein S9 Rpsl Rv3442¢ Yes NCBI
56.6 422 18.3 166 MSMEG 6913 Transcriptional regulatory protein Rv0042c No NCBI
49.7 41.0 18.5 161 MSMEG _ 0636 Hypothetical protein Rv0310c No NCBI
48.0 40.5 21.1 200 MSMEG 6082 Beta-carbonic anhydrase CanB Rv3588c No NCBI
44.1 87.7 21.6 195 MSMEG 4891 Alkyl hydroperoxide reductase C protein AhpC Rv2428 No NCBI

1: Molecular weight. 2: Number of amino acid residues. 3: Gene number in M. smegmatis. 4: Gene number in M. tuberculosis. 5:

Experiment data from [13].
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Figure 6.

Interaction between Rv0164 and Rv3002c. A: Yeast Two-Hybrid; Positive control: pGBKT7-P53 +

pGADT?7-T; Negative control: pGBKT7-Lam + pGADT7-T. B: GST Pull down.
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Expression and protein interaction analysis of the START
family protein Rv0164 in Mycobacterium smegmatis

. 1 .. ) R 1 - 3o e .1,4%
Ying Zhou', Wenjing Wei~, Baoyi Jiang', Jinshan Li°, Lijun Bi
" Department of Biomedical Engineering, Foshan University, Foshan 528000, Guangdong Province, China
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N Key Laboratory of RNA Biology, Institute of Biophysics, Chinese Academy of Sciences, Beijing 100101, China

Abstract: [Objective] Mutations or abnormal expressions of START family proteins in mammals are the basis for
diseases such as adrenal hyperplasia, breast cancer and colon cancer. START family proteins are key regulators of
plant development. The mechanism of the essential START proteins in prokaryote is unclear. Rv0164 belongs to the
START family and is an essential gene with unknown function in Mycobacterium tuberculosis. Therefore, exploring
the function of Rv0164 will add a new theory to the molecular mechanisms of START family. [Methods]
Bioinformatics method was used to analyze the sequence of Rv0164. Rv0164 was expressed in the model strain
Mycobacterium smegmatis and analyzed the protein localization. The interaction proteins of Rv0164 were
identified by Co-IP and mass spectrometry, then verified by yeast two hybrid and pull down. [Results] The
N-terminal 17 residues of Rv0164 were not conserved in Mycobacterium. Rv0164 had no signal peptide. Rv0164
was localized in cytoplasm and regulated by some proteostasis mechanisms which were weaker in stationary phase
than in logarithmic phase. Deletion of the N-terminus of Rv0164 produced protein instability in both stationary
phase and logarithmic phase. Rv0164 interacted with several cytosolic proteins. [Conclusion] The N-terminus of
Rv0164 enhances protein stability. Rv0164 localizes in cytoplasm and can bind essential proteins.
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