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9k B9 1 ——F A B (Mycobacterium bovis Bacillus
Calmette-Guerin, BCG)JFIA7ERER 2 H, %I
A1 LA RE U S5 A% s T 254200 B R A7 i R
TEFP. [ 1944 45582, BEREER . SUAME. Mo
W LR T LA R AR SR R B, IR T
ARk e at R SR, B Ok 2
W Tz N, S5 SR TR0 I 26 25 W 1 i 52
WAEAWIE N, FFhiZ BB T BRI TN 32 ZFh 254
TR 22 25 852005 LA ) — S B T iz I 25 R 1T
7 Mt 25 45 ¥ 9% (Extensively drug-resistant
tuberculosis, XDR-TB)¥. 1£4%: i 25 Yy 7E it £ 245
KRGS I 7R, 2tk 2 R TS5 A ¢
FERT R = o R A SL A oY, Bk
AL S BT Y R i S R R

FE AR W TP B R AL 045 5 G RN )2 AF
TE . 22 A BRI7 2 FR 1 4 i (Serine/Threonine
Protein Kinases, STPKs)& 5% A Wik —2 i 2y
PEES ., STPKs 8 i B BR Ak 41 i N OIS P B 1
PR ZHUF 55 Tl , X A0 A3 58 R0 oAk
Rl S OE N R (e R Ty 2 R R
STPKs HtA 11 Ffr, AR FHIAHAREEE 730 5 2K
A, 43542 Clade | (PknA, PknB, PknL). Clade Il
(PknD, PknE, PknH) . Clade Il (PknF, Pknl, PknJ)
Clade IV (PknG)#1 Clade V (PknK)P!, PknK &%
BB i ki STPK, HAE Wi Eh BEiR A 5 &
fifi . HATA T PknK (iF5E 28 e 2 2 800
50T, HFER AR BoR PknK N2 iR
1, Wi A7 AE T A5 BT B R A RE | 41 o
Je A B0 HAFE RO B R PRnK 7EZH T
MBI S5 T rh i 5 EE AT, —mir
FEBR PknK FEVAE 0 BORF A AR A i 4 B4
MM, B, HATRELZ RGEMER# PknK

FES BT A K S TR T R HERIFE

S FEAT R E Wk BCG H1 PRnK 5258 43 F AT
P H37Rv 1 PknK JP8IAHIE, DRI AS SR L) 43
KPR bk BCG AR A R, RIS R T
{14) ) V5 FE4H AR B bR pknK JEPR, B B Rk A pknK
(A KA TP A R BCG, RRBR TR A pknK A8
BT RFIET . S ANV E . 45 RN
Tiff 52 7 B B 5 T 6 T PknK (O D AT Sl ad 5
FAHEAEHME A R BEER, FIA pulldown-MS
Jrik, FATIRAE T PRnK M EAE AR 1, 04
24 58 BRI A PR R 1 PRnA 44y R 45 )
BRI R BEAHDCAE 158, PhnK il 5 iX S5
FIRAHECAE R, DT R 20 D A RN 251 . A
WFIE IR AIRT PRnK FEZ54% 0 e T vh i S A
BESE T S

1 AR
1.1 #hsk

111 BBk, dMfIbk. BURLAIESRE: 445
SRR B AR % FF i (Escherichia coli) DH5a JisZ
A4 . BL21(DE3)&z A4, N % B w2 i
F THP-1 4 #k, Stk p0004s. phAE159 .
pMV261. pMV361. pET23b. pGEX-5x, BCG %
IR R HIsEFR R THO (A, & 10% ADS 5 0.05%
Tween 80)1 7H11 ([#l44, % 10% ADS). LB }35+
BT RIBITFREREFR.

112 FEEBFERHA : PCR AL (L A A A
YR AT RN 7)), EPS-300 HiiKAY . HE-120 £
RE K V- o Uk R . VE 180 i B B H Dk A
Tanon-5200 4> H sk &G PR 58 (i R BER}
A B A ), B KR BT R 4 (DNR
Bio-imaging System /A7), ECM399 HL4{{(BTX
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AT, 752 AN WL BT (i R AT
FR 2y ®] ), EASY-nLClHI™-nano-HPLC % %
(PROXEON), LTQ-Orbitrap /& i{¥ (Thermo), HCI .,
NaCl. NaOH . #j#j#¥% . Na,HPO,12H,0 . KH,PO,.
KCIl, EDTA. DTT. IAM. TFA (HE 24 A b3k
FIABRAT), KEERR . SN, JOK B, HIEE
Hm s e ), BREA K. MR
(OXOID), Fifi§#; . Tween-80, Tween-20. DMSO.,
M- (Sigma), RARER . WIER . S0, #F
WA (BIO BASIC INC), 2145 % .PMSF ,HEPES
IPTG. SDS(AMRESCO), ¥i/lg#¥%(Biowest), 7H9.
7H11(Becton Dickinson), GoodView DNA Zk}( I
MEPETT L), T4 DNA &0 . Q5 DNA R4
i (NEB), Blue Plus Protein Marker, Trans2K Plus
DNA Marker (&2 X &AW H RBEWRAFA),
2xPower Taq PCR MasterMix (dt. 51 71 %% v 4= ¥y 4%
ARABRAT), Tris, HZAB(NOVON), FRiiEN
IR . Van91 1, Pac |, BamH I, Hind Il EcoR I,
Hpa | .Not I . Xba I (Thermo), GST .Ni-NAT Agarose
(Qiagen), Uik His-Tag Mouse mAb., HRP #rFHT
/N 19G T BT GST FR4s B va B ik (G5 ) 3
HEPBAABR A

1.2 FRBREARR MR

121 MBREAR MR 1. R
BCG ML, FFLIZHEHE A iR, #il PCR
P44 pknK AR, ARSI pknK-LL F1
pknK-LR; 475 5| 47 J& pknK-RL Fl pknK-RR (% 1)
67 FH Rt P BT Van91 | k438 72 ) pknK-L (22
BE)FI pknK-R (484 TREYD, [HIISEEY) ™), &
Ii1) 5ok 2 ) 2k p0004S |, If-45 1k DH5a &7
ASUNME, LB R FRAL(HEE R 100 mo/L)KiFR, Pkik
BAUTR Y& P BORCIN e, T AR A 0 E A 0 2 A

actamicro@im.ac.cn

p0004-pknK. f#FH Pac I 435%f p0004-pknK #l
phAE159 #EATHEY], [BIEGYI=YItisds, ik
HMLBERRAT I 84 TR G Ak 2 HB101 )Rz A5,
LB Hi IR AL (% 3R 100 mo/L)HE 5%, mZAR13IE
(1) Z e R AR phAE159-0004-pknK-L/R . ##
PhAE159-0004-pknK-L/R Hi ofi &% AL Hil- Y5 43 A FF 1
FRUETE R (MmC? 155), 7H11 “EH F (@1 35 E 75 mg/L)
30 °C fHIR BT FRIRATVE R BE, P I pa A, i
& 10"%mL,

1.22 FEHEFK. Bl BCG & 7H9 Ri3rktd,
37 °C $EIRKEF7 Z X5 (ODgoo 4 0.6-0.8), 1 MP
Buffer JEVUERA 2 1k, P 7THO iR iid A, JfF
52 BRI ST, 37 °C HIRAE G SR
24 h, RWHLRAMATE THIL i B ER
75 mg/L), 7H9 BiFRIL(I%EEZE 75 mg/L) 37 °C|H
TG 2-3 il Pk e S

1.2.3 FHEREMRAIBIE: 435150t 3 XA EL Y
(F 1), EVEHMZEE AT . HERER A AT
Ui 5 | VAR N ER 519, JFd Lt PCR Bk B 1Y%
PR B m bR (81 1) # H AR i dll,
W54 pknK-InL F1 pknK-InR ANBERGINY 1,
[Fi] BN 32E 9 77 | 400 R0 84 PN 3 5 | ) R ik — 2D i DA 244
F B i A EBRAL

1.2.4 [EXNEMREIME: L) BCG 4L M HHR,
PCR S b4 HAY LN pknK, BI#(E )N
pknK-F HI pknK-R. {di i ER il £ N DI Hpa | Al
Hind 11 X593 M) a4k pMV361 #4 7D , If
HERERYI Y, Ak DHSo B2 254000, LB Bs555
BL(RREER 50 mo/L)Hig% . PRI SR TR AT A
W, B IE A Y pMV361-pknK B i A
ApknK B 2 A QM o, 45 3 Ok BORE
pMV361-pknK/ApknK,
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Table 1. Oligonucleotide primers used in this study
Primers Sequences (5'—3') Purposes
pknK-LL TTTTTTTTCACAAAGTGTGACACACACTCCATCGCTC Clone the left arm of pknK
pknK-LR TTTTTTTTCACTTCGTGATCCAGCCTCAAG CAGTTCC
pknK-RL TTTTTTTTCACAGAGTGTCTTGCAGCCACAAGACGAT Clone the right arm of pknK
pknK-RR TTTTTTTTCACCTTGTGGGCCTGAAGCTTGTCCAGAT
pknK-InL CTGCTTTGCGCTTCGATACC To confirm pknK knocked out
pknK-InR TCTGCACGATTGCCAGAAGT
pknK-LLL CGGCAGTATCGAGCCTATGG To confirm pknK knocked out
pknK-RRR CCTGTGGAAACTGGTGCGTA
I-R(F) GACACACCAACAGCATGGT To confirm pknK knocked out
I-L(R) TCGACGACCCTAGAGTCC
pknK-F CCCAAGCTTTGACCGACGTTGATCCGCACGCG To clone pknK fragment
pknK-R GCTCAATTGCAAGATCTGCACGACGATACG

pET23b-pknK-F
pET23b-pknK-R
pknA-F

CCCAAGCTTACCGACGTTGATCCGCACGCG
ATTTGCGGCCGCGGCCAGTCCCGCATCGACCAG
CCGGAATTCAGCCCCCGAGTTGGCGTGAC

To clone pknK fragment

To clone pknA fragment

pknA-R CGCGGATCCTCATTGCGCTATCTCGTATCGGG
(A) LLL LL LR RL RR  RRR
—_— —_> - —> -
BCG 3104 pknk >—1 BCG_3IO;>—
InL InR
| e Yy |
- —_—
IL(R) IR(F)
(B) InL-InR C LLL-IL(R) IR(F)-RRR
2 W N M M 1 2 WN 1 2 W N
Bl RREREMEER RS FEEE
Figure 1. Generation of the ApknK strain. A: Genomic organization of the pknK gene locus. Genes are shown as

large arrows in their orientation. The small arrows show the primer pairs for PCR. B: The location of hygromycin
cassette is indicated (bottom panel). No PCR product was obtained using primers InL and InR to amplify the coding
sequences of pknK. C: The PCR products of the upstream and downstream regions of pknK were amplified using
the primer pairs LLL/IL(R) and IR(F)/RRR, respectively.
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1.3 ZiYihia s

B AR BRI MR BCG. RIPRIEMR ApknK £
ODgoo A 0.8-1.0, M b PV e 422 T fif 455 5 55
Hr, T ODgoo & 0.1, MMABIEZ—. 25
FfE-F-(Rifampicin) . 5 4H B (1soniazid) . ST A
(Ciprofloxacin) ., £L% % (Erythromycin), #£1725%)
AbFR [ ERES TCEG AL PR REL . 37 °C KigE
72 h, 2 abHA] Fnxt BEZH RN ODggoo #4524
YIRE PRLE 45 50 5 0 B A5 R AT e, A HU(E
R, DU B RR XTI 25 0 P T 2 1 R, s 2 D T
2PN
14 FREERIHE

Pl BCG J: R4 AR, PCR LG 18 H Ay 3k
pknK, 51#¥1(3 1) pknK-F 1 pknK-R., i R
il PE AN DI Hpa | F1 Hind 1 X958 7 Py F gtk
pMV261 FEATEFY], JFiEEMYI Y, 1k DH5a
AU, LB FiFREE(RAREEER 50 mo/L)HEF% .
Pk BT 5 Y, BN F IER pMV261-pknK 5
pPMV261 435 i A BCG &3z S 4 fifarp . Pk
BT VE, JRUEFT PCR K E, 7535 32K m Ak
PMV261-pknK/BCG S X Bk pMV261/BCG.
1.5 AKM%&E

HAVEF AT BCG . mBRTAIBE ApknK RN
Rk pMV361-pknK/ApknK , 1 FiEHE ¥k pMV261-
pknK/BCG KX} B i kk pMV261/BCG & 7TH9 K533
B, AW ED 34T, 37 CREIKEEREE
X £ (ODggo “A 0.6-0.8) ., 4371]1# ODgoo 5% 0.1,
37 °C LR IEFE, FEFE 12 h BUREI 1 ¥R ODego fH ,
ICSRSEE R, ShlE K.
1.6 pulldown-MS SZ5;

1.6.1 F9E PknK RiKEE: LI BCG FEH 41 i
M, FIH PCR ¥ 3% HAEA pknK, 51¥1(FE 1)H
PET23b-pknK-F F1 pET23b-pknK-R., i F B il 14 4

actamicro@im.ac.cn

YIME Not | A1 Hind 11 XF4 34 =4 fzk ik pET23b
PEATEEYI, IRV, ik DH5a BZAS
AL, LB RiFRIE(ETNE® R 100 mo/L)HiFw,
VEBATH VRN FE , B0 TE A pET23b-pknK Hi i A
BL21(DE3)sz 84, 1531 PknK A RIEHHK
1.6.2 {&4b pulldown: ¥ PknK #ik kIS 5%
2, it S A UM (IPTG, 0.5 mmol/L)
Rk, IR . UK A L RIR L, IR
B 35 His-beads IR G , SRJG HBEIRERZ% v
Wrhvk, 153 PknK il His-beads HTR-A ). [H
WA K XU BCG A, S4# B AR B
FEIFESS, 5 PknK-His-beads 1R AW TG E .
HUE. YRR, BB ETT SDS-PAGE, #E174R
Yoo SXTRREAN G, EmEGEREAYIR, JF
AT 1% (Mass spectrometry, MS)EE .

1.6.3  FEREHM . K5I A A A DR R 2 R
BB, SR )5 F ZHi 75 B 2 (DL-Dithiothreitol
DTT, 25 mmol/L)if 58 [ 5, I F il 2, ik e
(55 mmol/L)be Sk it . Z S A BERE, BT
37 °C iRAH, FEmRIRE % (50 mmol/L)H i 71K
k. I 1% = J0 Z BR1E 50%F1) )1 7K 75 ik P4 B
ZIK 2 kK, HESBELERRESRERS, 0.1%H
PRIV MR P B 1, DL 0.25 ul/min B33 IR 2
EASY-nLCII™-nano-HPLC #%i, Z RS HIES
LTQ-Orbitrap it i AHZE . 7 5&f# H Xcalibur 2.0.7
B B AT R 4R, SRS ffEH Proteome
Discover B{4XT 5 bf B0t S AT AR 3, AR R
HANF A L ER 3, AT MS %R
(AR 185 % DL UniProt T 2%,

1.7 #SNEBEERIE

1.7.1 9% PknA Rk : LI BCG FLIE 41 A
Mz, i PCR ¥744 HWILH pknA, 5I¥(FE 1)H
pknA-F Fl pknA-R. i FHFR ¥ A VI EcoR 1 F1
Xba | X3P FEAR pGEX-5x #HATHEY], &
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BB =) 3545 4k DHS0 B2 S 400, LB K353k
(AR HEEE 100 mg/L)E5 3% . PkBCREEE Y,
I 7 TE 4 i pGEX-5x-pknA HuiE 1k BL21(DE3)/K
ZASYM, 155 PknA FIB B

1.7.2 &4} pulldown 525&: IPTG (0.5 mmol/L)fik
Ri%5S PknK KIAHPE, FIH His-beads 2lifk15 3
PknK Z&1; IPTG (0.5 mmol/L){kik %S PknA %
KR, FIFH GST-beads 4E{k75 %] PknA . ¥
THRREERWREE LLIRA, fE4°CHFF 1h, A&
Jo KR A W o GST-beads ., Wit BUWE I ¥k 2k 17
SDS-PAGE #ill, FF#IHIHL His R tEpiifkiff 1y
Western blotting 53l

2 HERF4T

2.1 SYBUFFEE pknK REBREE R A
G, FRATTH T TR AR e B Sk

(Mycobacteriophages specialized transduction)™ {4
A B DR A A SR TR AR (18T 1-A) o BEPLPEZE 2 158
GO PRTE 1, 2)85 3R IR BUE N 41 DNA, i

(A) 2.5 s
A BCG
sol @ ApknK /3
) * pMV361-pknK/ApknK A
_ LSy
&
© 1.07
0.5
0.0 ¥ ¥

0 12 24 36 43 60 72 84 96
7/h

FrsetE PCR P G FBGUE . FIFIS 14 InL/InR 4
W pknK BEPRINFR B, TEBFA R BCG R bk ]
DIKIE] PCR 79y, 7E pknK # 5 ik H s K
MIE) PCR =y (Il 1-B) o A FHZAAR I 1519 F1 pknK
KA I G | I HEA TR, FESD 1 3RTS T PCR
Y, Ui AR AR B T pknK, IR AR )
(B 1-C), FRATIERAT T RBR Bk A pknK
2.2 PknK fiiE#s BCG 4K

AT SRR ApknK 5, FRATE ek T
PknK XTI 9 4E K BB A M. ApknK F1 BCG
FEFP T THO BEFR AL 1G5, 45 12 h BRI 3E ODgoo
H. 7ERTI 48 h, ApknK 4Kt BCG ®ifif 4=
KAb$ fEEH, SE4:R BCG H, miBRAEE
ApknK A BB A K PR s Il Ab B OBE
pPMV361-pknK/ApknK A LLF43 [E1 4R PKnK A5/
P A, HAE RN T H Z (B 2-A), [
I, 3 BERGA pknK EHk pMV261-pknK/BCG 4=
T AR T X I R Bk pMV261/BCG (1] 2-B).
A K TG I 45 SR B PknK fiU$5 BCG K.

(B) 20 Hkk
- pMV261/BCG
- pMV261-pknK/BCG ~ **%

P I N 0 2 2 2
0 12 24 36 48 60 72 84 96
t/h

2. PknK $1iF# BCG HyE K

Figure 2.

PknK negatively regulate BCG growth. A: The mycobacterial strains,

BCG, ApknK and

pMV361-pknK/ApknK, were incubated in 7H9 medium and the growth rates were determined. B: The mycobacterial
strains, pMV261-pknK/BCG and pMV261/BCG were growth in 7H9 medium with kanamycin. Representative growth
curves are shown. Data are shown as the meantSD of three replicates. A significant difference in the ODgqy Was
observed between the strain pair ApknK and BCG or pMV261-pknK/BCG and pMV261/BCG as pointed by arrow
(two-sided student’s t-test, **: P<0.01, ***: P<0.001). Data represent the results of three independent experiments.
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2.3 PknK F&fik BCG T2t

MR AR S HYER UM, H
F PknK 1% BCG 41K , PknK A] B3 52 1 BCG
25 e, RO ATRIN 1 B A= B R bk BCG
TR R B AR A pknK XFHLSE 250 0T 251k . 460
2 W) 4G — L W A ARV R0 SR DE L IR YT 2T
SER LA T R IR A A PRnK A% B 5201
M AR, T4 PknK X BCG 244 fif gtk
IS, FRATT R FH 25 Ak B ODeoo {5 AR 25 M 4b P
41 ODeoo fH 1Y ELBIAE N PEAGFE AR o 819 BV 1Y)
ODeoo ] 0.1 If, EEEFRW43 K 2 iy, —Brising
Yy, AR5 F% 72 h, Kl ODgoo 1E (b FHZH , treatment
group); [AIES, 73— GFRY), 1EBCH 253
MR EESR, 72 h J5 K ODgoo fE (% HR4H , control
group), ALFHZIAY ODeoo 5% REZH Y ODgoo fH LE
(BB /R 25 A PR B RR AR R s, ] 3 45 5R
N, EEBREERE ApknK YRR . SRR, RN
BB RNMZREY R TN, Z84R TR,
PknK ik BCG i 2457k
2.4 RG5HT PknK M EAERKEH

J T T PknK BRI IRE , AR
pulldown-MS () J5 ki i 5 PRnK 2 AR BAE FH Y
RIEE I 4-A)o N TS EES PknK FHEAE
MMER, RAERBIFRE P RIET PknK 1T,
55 Ni-NTA Beads W55, FIWERR 622 vh v e 35645
Ni-NTA beads-PknK J5, 5 BCG Zf@¥ia , I
UtJ5 SDS-PAGE 73 B8 GY) . PN i BUSE
Pk, AIRESs Won MR AR R AR, Rt
T PknK ZHREANHHSC I 2R (1 HEF 76 B DL HERR IR
e SRR 145 . MSMEG_2415 2 —Ff iz 5] i 2T
#1, MSMEG_1641 & —fh HIKELE JFHI &,

actamicro@im.ac.cn

HAE PRnK BRI, DRI Ry G0 BE . ik
4lifk, MSMEG_2415 MSMEG_1641 #i1 PknK & [,
BRYLiYy SDS-PAGE H, ZL Ak s ilbmic AL 1
MSMEG_2415. PknK I MSMEG_1641; S {f i
kTR R PknK £ 5 1441 pulldown J& A RE 5 2547
DRI S 25l AR 47 BT 40 (B 4-B), &3
3 YK AL, FRATIEE T3 43 score KT 10,
Unique Peptides K 2 ()8 A4, $4& score K/
HATHER (K 2), 53 T2 1EWAMTRE S PknK
BEA I 15 345 PR AH B FH A4 306 75 11
SMEAI . BE SR IIREA G, AR 2R/
TR I PKnA . XL 43 Z2 58 HP 11 S5 g IR 4T
R BEAHOCHE A7 (5R 2).

1'O—-BCG sk
% Apan ﬁ
S 0.8f ==
= T
2
0.6k
Q‘f T
(=¥
= T
2 04t
Eh
§ 0.2}
P

0.0

RFP EM CIP INH

3. PknK P&{ BCG Myt 2514

Figure 3. PknK decreases antibiotic susceptibility
in mycobacteria. The ratio of the ODgy of the
treatment group to the ODggg of the control group
indicates the antibiotic susceptibility in mycobacteria.
The results are presented as the mean+SD of three
replicates. A significant difference in ratio was
observed between ApknK and BCG (two-sided
Student’s t-test, ***: P<0.001). Data represent the
results of three independent experiments. RFP:
rifampicin; EM: erythromycin; CIP: ciprofloxacin;
INH: isoniazid.
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Figure 4.

A)

pET23b-pknK-His

|

\T Incubate with
% His beads

,], Wash beads

BCG culture

|

Lo |
| | Lysate
4

l Incubate
@EED—Q
|
SDS-PAGE

!

MS

[ 4.

B

50 kDa—

wv —
— <
< N
N '-|
Q Q
m 0
= N =
[72] _5 wn
__Z__ o =
S
-
-
==
-
-
o
-
-
<
- -
2 3 4

Pulldown-MS 7772 % E PknK E{E&ER
Identification of PknK interacting proteins using the pulldown-MS assay. A: The workflow for the PknK

pulldown-MS assay. B: Capture and enrichment of specific binding proteins by bait proteins. Lane 1, molecular
weight marker proteins. MSMEG_2415 (lane 2), PknK (lane 3), MSMEG_1641 (lane 4) are corresponding bait
proteins, respectively. The corresponding pulldown proteins were separated by SDS-PAGE gel and visualized by
silver staining. The red arrows indicate the bait proteins. The black arrows indicate the PknK interacting proteins
pulldown by PknK.

=2

PknK pulldown-MS 72 % EH PknK HHE1ERIRIEE B

Table 2. PknK interacting proteins identified by PknK pulldown-MS
Accession Gene name  Description Score Coverage Unique peptides Function
AOAOH3M1M2 BCG_0505¢c Probable transcriptional regulatory 902.78 67.09 29 Transcription
protein
A1KKE3 pafA Proteasome accessory factor A 492,99  61.07 25 Proteasome system
AOAOH3M2C1 coaX Type 111 pantothenate kinase 283.76  48.53 10 Kinase
AOAOH3MBY6 BCG_3824c Putative two component transcriptional  98.21 47.86 6 Transcription
regulatory protein
AOAOH3MAR7 mtrA Two component sensory transduction 95.04 50.88 8 Transcription
transcriptional regulatory protein mtrA
AOAOH3M2D6 BCG_0074c Probable transcriptional regulatory 78.43 43.03 8 Transcription
protein
AOAOH3M3T1 trcR Two-component system regulator trcR ~ 42.43 28.40 5 Transcription
AOAOH3MS8I4  pfkA ATP-dependent 6-phosphofructokinase  39.25 24.49 6 Kinase
AOAOY1BRF1 BCG_1541 Transcriptional regulator MoxR1 30.04 29.30 6 Transcription
AOAOH3M2C1 pknA Transmembrane serine/threonine-protein 17.67 22.05 7 Kinase
kinase A
AOAOH3MOV2 BCG_0215 Probable conserved MCE associated 14.06 15.57 2 Membrane

membrane protein
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PknK interacts with PknA. Examination of the interaction between PknK (A) and PknA (B) using

affinity tagged pulldown assays. The purified proteins were obtained from BL21(DE3) cells expressing GST-PknA
or PknK-His. The corresponding purified proteins were diluted 100-fold and 2 uL of the diluted sample were loaded
as the input. The interactions were examined by Western blotting using an antibody against GST (for PknA) or His
(for PknK). Data represent the results of three independent experiments.
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Figure 6. Model of the effect of PknK on the growth and antibiotic susceptibility in mycobacteria.
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Characterization of Serine/Threonine protein kinases K (PknK)
in Mycobacterium
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Abstract: [Objective] Serine/Threonine Protein Kinases K (PknK) is a eukaryotic-like Ser/Thr protein kinase in
Mycobacterium, with important roles in cell growth and signaling transduction. However, its underlying mechanism
of action is not completed. [Methods] The pknK knockout strain ApknK was obtained by phage specialized
transduction meanwhile the complement strain pMV361-pknK/ApknK and the overexpressing strain with
pMV261-pknK/BCG was construed for further analysis. The growth curve and resistance of the obtained strains
were determined. PknK-interacting proteins were identified by pulldown-MS. [Results] PknK affected
Mycobacterium growth, and ApknK had growth advantage over BCG and pMV261-pknK/BCG. Knockout pknK led
to increased multiple antibiotic susceptibility. We identified the binding proteins for PnK in BCG using in pulldown
combined with Mass Spectrometry. [Conclusion] PknK negatively regulates BCG growth and increases antibiotic
susceptibility in mycobacteria. The PknK binding proteins include a Ser/Thr protein kinase PknA, and two
component system regulators such as MtrA, MoxR1 and TrcR, which is expected to be a resource for understanding
the PknK-mediated signaling pathways in Mycobacterium, thus facilitating new therapeutic strategies for
antibiotic-resistant infections.
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