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Acetylation involved in bacterial susceptibility to ribosome-targeting antibiotics
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[Abstract] Objective-To investigate the effects of acetylation on the bacterial susceptibility to ribosome-targeting antibiotics. Methods-The minimum
inhibitory concentrations (MICs) of puromycin, paromomycin, tetracycline and spectinomycin for Salmonella enterica serovar Typhimurium
(S. Typhimurium) 14028S were determined by the broth dilution method. The solid mediums with concentration lower than MIC was prepared. The spot
dilution assay was employed to determine the susceptibility of S. Typhimurium strain 14028S, protein acetyltransferase (paf) knockout strain (Apat),
NAD"-dependent protein deacylase (cobB) knockout strain (AcobB) and acetate kinase (ackAd) knockout strain (AackA) to four kinds of ribosome-
targeting antibiotics. Results-Increase of acetylation (AackA) promoted the susceptibility of S. Typhimurium to puromycin, but promoted the resistance
of S. Typhimurium to paromomycin. However, the sensitivity of S. Typhimurium to tetracycline and spectinomycin was not affected by the increase of
acetylation (AackA or AcobB) or decrease of acetylation (Apat). Conclusion - Acetylation is involved in the susceptibility of S. Typhimurium to ribosome-
targeting antibiotics, suggesting that acetylation of ribosomal proteins may contribute to bacterial antibiotic sensitivity.
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A S A R E D, B L R
(protein acetyltransferase, Pat) & H AHFI2 5 7853 19 £ Mk
YR Y, ZEEWERR (acetyl-phosphate, AcP) 1] H 4%
I B BB LB L R e RS B R R Ak e-E ik by M I
Pat, AcP RIS T, [EFR R EAAR . AcP Y
KT T 85 1R 4% £ TERS  (phosphotransacetylase, Pta)
PEALA: G S BEST I A B R, LI TR (acetate
kinase, AckA) FEfif 0 LIRIVETR . FERHAD AckA (15
ackA 2 FEAMIN AcP & B Th i . SBEALIE I o RE BL
AR T iz Ji W e A% H RR AR M 25 2 WL (NAD'-
dependent protein deacylase, CobB) #4172 Z Wik &4,
B LLE B Pat A AcP 2 FHE M B AR R IR Y L ERE AT 7,
AT AR I PR W B A R AR . WFTT 7Y RS
PR R 110 9878 25 5 W 200 T 0 B A 3R A U . DR
Y 2 Wk BT ar b, R B RO FE VD T
(Salmonella enterica serovar Typhimurium, S. Typhimurium)
AR IR S AR IZ B SR I, SR IS bt 3 )
iR S SR PTE R S AR IS S IE AR . AL
3 Fift & WA B Wi AR OCHE PR BR R (par 3 DA @R R Apat
cobBIEINFEFRYE AcobB Fl ackA FE R EFRFR AackA) 5L
X4, WA S PUE R SHES S XRARA L
SN, DT DAy 4R APk DA 200 AT 24 [ R R ) S

1 HES5RE

L1 b

1.1.1 Bk S Typhimurium 14028S Kk [ 3 [ 5
K5 5 W) 4% #% b 0 (American Type Culture Collection,
ATCC) ., Apat. AcobB. AackA J& £ S. Typhimurium
14028S 1Y 8t 1% 75 5t T 43 5 i bR par B . cobB KA |

R1 MEZHRRHEH

Tab 1 Preparation of antibiotic dilution

Stage
1 1280 Stock 1 9
2 128 Stage 1 1 1
3 128 Stage 1 1 3
4 128 Stage 1 1 7
5 16 Stage 4 1 1
6 16 Stage 4 1 3
7 16 Stage 4 1 7
8 2 Stage 7 1 1
9 2 Stage 7 1 3
10 2 Stage 7 1 7
11 0.25 Stage 10 1 1
12 0.25 Stage 10 1 3
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Concentration/(mg+L™')  Source Antibiotic volume/mL LB medium volume/mL  Concentration obtained/(mg-L™")
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ackA SEPFARIF IR, ok A ARSI =

112 HR S ERER (585 A610593) . IR
245 A100422) . AR (589 A600901) . e
W5 A614181) WIAT AT AW TR (L) BOAR
3+, Easyspiral dilute 41 B U A5 {0 T 11 AR A
AT, Synergy 2 BbR U T35 EUARS A R A A

1.2 S8k

121 AR ML PRI T RE TR YE T JCIE LB KE
23 (Luria-Bertani medium) ', 37 °Cil 535, HH
fif LB 1% 7% B 8 3% 0 W 7E % 1 600 nm Ab 9 0% 56 B (E
D(600 nm), fFD(600 nm) =1J5, KHEEILH1: 101
Fe i, 4G D(600 nm) =0.1, ZJ5HE1 hill& 1k
D(600 nm) . LB [E] AR, D(600 nm) YA AR,
S S R e S T

1.2.2 PUAEZRBERBRSI S MR Wiegand 55 1 (17
S YUE BB MR, 1SR E AR N 1280 mg/L
P RE . IHEAX Y w= (Cxy)/P, Hh w=F%
fMUE R TR (mg), V=ERTHEAARB (mL), C=
A AEAFHE (pgmL), P=UtW45rh o b A
FiE (pg/mg). FEIRER | 8 OIS O LB K5 353k
il oA R RO

1.2.3 BVEIEEAAITE BRI sa R ra 7 TR LB 1
FRrh, 37 cCab TR, e R IR AT D(600 nm)
JHICHI IR ER 2 v (phosphate buffered saline, PBS) %
HELL 10 (9 FLAA LU A R VR L B AR R RE IR 31 1075 43 1B
100 WL 107~ 107 R B EE M TR IR A P-4, 37 °CHEFR, MR H
THECEAS P AR b () PR e RE TR VR 8. VR TE AL (colony
forming unit, CFU) MRIEAK N=Cx10""115, Hrh N=F
IR CFUSL, C=BA- AR P ST 7% £ (100~

Concentration in test/(mg-L™")

128 64
64 32
32 16
16 8
8 4
4 2
2 1
1 0.5
0.5 0.25
0.25 0.125
0.125 0.062 5
0.062 5 0.031 25
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400~), D=1 10 AT BRI, LB H 5 31Kk,
BOEHME . #55E D(600 nm) 5 CFU IR BB

1.2.4 WA REDE SARMMEWE  H4E D (600 nm)
FICFU MG R R AL, AR 7 5% 37 TR A 2 R 6y
1x10°CFU/mL, H96 fL#x, Jowixf BALLANA 100 WL JC i
LB IR AL, AKX BEALINA 50 wL JCH LB B3 5L, Hifth
FUMASFRBEDUEZE S0 wL. #F 1x10° CFU/mML 4l i 217
WALIE L 1008, A IFLAIN A SRR DT AE R
LI 50 WL ZHTR B, FEAMRS) . 37 °CIER 16~20
h, FEAR G & D (600 nm) , [R]E AT 35 14 A v 0 £ 96 L
M b AN R 29 4 5% 10° CFU/mL. Y546 B AR R
;L 5 JE B B L TP R Y D (600 nm) AHIE], W3
i RE BT I T A= 28 0k B RO S (1K B0 B Mk B (minimum
inhibitory concentration, MIC).

1.2.5 FBAREEE P AR IR IR IR 1 - 100 55 4%
ZOPEE R LB R AR, Bi9 2 D(600 nm) =1, H(1 mL
I 3 000xg B5.0> 8 min, JGFE PBSUELS, 1% D(600 nm)
F0.1, I 10 W LLBIAT LERRE 2 107 R . IS
B (10°, 107", 1072, 107, 107) BRI 2 pLAKIK st ,
37 °CHi5% 16 h, WERANEA A AE AR

2 BR

2.1 CPRARAE x40 v 7 AC AR s 1 53 i

R T HEBR TG G 20 TR A R CARAS g e, 1 58
Wi+ T S, Typhimurium 140288 & 3 Fft 2 Tk Ak A& i AH 56 52 P
FEBERR Apat . AcobB Fl AackA WER M . T SR B
SV E P4 D(600 nm) =0.1, 1L D(600 nm) =0.1
YE R bR D(600 nm) FELZWEM . &1 Won, K& B 75
Ml 34, S, Typhimurium 14028S 1 3 Fh 2 Bk AL A i AH 6
B R R R A K i R B A, RV S B AR 2k
TRAB AR M 405 (9 AR KOS . B4, 7 D(600 nm) T
ORI, JE AR R R A A Y 3 B L BB
FH 2 L TR A BA Bk A1 S, Typhimurium 140288 7 B 0 1%
HHRER.

2.2 S. Typhimurium 14028S ] MIC il &

R T ERGE SR AAB T 2 5 52 1) 48 DX AW AR B 1) e
AR FRATTE R 4 PR ) pr A R —— S
HE, B RER. WHZAEWER, Wl RN RE
#6003 S, Typhimurium 14028S 19 MIC, 458 o5 . 1
W85 A MIC 4 256 mg/L, [ g% XA MIC 4 32 mg/L,
PUFRZE A MIC 4 4 mg/L, HILEE 2 A9 MIC 4 128 mg/L.
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1 8. Typhimurium 14028S & Z Bt 4L 1& 18 3¢ 2 FE R R R A 4 1€ ph 4%
Fig 1 Growth curves of S. Typhimurium 14028S and acetylation related gene

mutants

2.3 LTBEAR A B R G RE DAL BR bR GE RRH 1A ) DL A 2R Y

Fil Pl

FRAE F 3k MIC e 4558, il 4 W BEAR T A OCHUAE &
MIC ) & $T0 H: F b5 37 2 . 55 %% S. Typhimurium
14028S F01 3 Fift £ T A 1 AH 5 B A R B ok B s e, 8]
D(600 nm) =0.1; B 4% 1 2 10 19 LG5 LA B 2
L0 FERERE, TR 107~ 10°F FE B B0 TR T 40301 S Al o
2.3.1 SR AR Ui AH 5C 35 PR R bk X IR e 2 3R ) AUk
P ETCHUER PRI SR [, 4R R R A A KRS AR
PLHA KRS IER (K2), 7% 128 mg/L ISR EH R
SR FREE |, S, Typhimurium 14028S. Apat Fl AcobB
PAERIRESIER, Aackd (I AcP &I, Witk
FREETHE) WoRAEKEPE, RWITE AcP I, 4H7H
X4 A AE 508 W | 1 WS B 2R AU MESE = o cobB 2
bR 5 (AcobB) , BARBEIK L BEALREEF &, A
AcobB TE R R B FE S B vh IR I A W] R A, R B 25 41k
AL T CobB /I~ £ F il #5 S. Typhimurium X 2 ¥ 25 25 (19 &
&M
2.3.2 LTk ARG i A OG5 IR 5 bk 6T 2 4 3R Y Uk
PEOfE W 8 myL B e R M CE M B R R L
S. Typhimurium 14028S. AcobB Fll AackA B KRS R
EH, HApar EZH BB A KB ; 7E% 16 mg/LE
TR R M PARETIREE [, 107~ 10 F B AackA (1358 7T LA
A, T 107 F 107 B BE BE B9 S. Typhimurium 14028S
AcobB AR Z BN R AH] (B13), X—45REW LB
TRIERRE (Apat), S. Typhimurium % By 55 2 A0 Sk 1
s W OEEE R TS (Aackd), S. Typhimurium Xif B Jp
TR BUBPEREIT . e n] 5 R E R R TS .
FH I S. Typhimurium 14028S, Apar 5 P8 5 4 A= K ik
A, R TR ACAE X T 20 B 25 1 R 0 B RO B
BREE,
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10° 107" 102 107 107

S. Typhimurium 140288 Apat AcobB AackA

Note: The 107-10° dilutions of S. Typhimurium 140288 and three mutant strains were spotted onto 256, 128 and 64 mg-L"' puromycin-containing plates. The plate medium

Control

without puromycin was used as control.
B2 EXERNSARBEIRER
Fig 2 Spot dilution assay of puromycin

10° 107" 107 107 107

S. Typhimurium 140288 Apat

Note: The 107-10° dilutions of S. Typhimurium 14028S and three mutant strains were spotted onto 32, 16 and 8 mg+ L' paromomycin-containing plates. The plate medium

without paromomycin was used as control.
3 BRBRHNANBEIRER

Fig 3 Spot dilution assay of paromomycin

2.3.3 LWL CHE N BR bR PUBR R A& R S Typhimurium 14028S A [A] (4. 5), KU LBEALTLRE
PIRUREE 3l AR A A DG 35 DR R B bk A [R]— DU A R 45 (AcobB. AackA) (F#AK (Apat), S. Typhimurium
AR T, ARSI K Z B R S XTEIK?%H#M@?E’J@Z@ M 52 2520

10° 107 107 107 107

S. Typhimurium 140288 Apat AcobB

Q0P H . J]OOO & i

Note: The 107*-10° dilutions of S. Typhimurium 14028S and three mutant strains were spotted onto 2, 1 and 0.5 mg-L™' tetracycline-containing plates. The plate medium
without tetracycline was used as control.
E4 MFESEHEREIE
Fig 4 Spot dilution assay of tetracycline
10° 107 107 107 107

S. Typhimurium 140288

Note: The 107-10° dilutions of S. Typhimurium 14028S and three mutant strains were spotted onto 64, 32 and 16 mg-L™" spectinomycin-containing plates. The plate medium

without spectinomycin was used as control.
5 HUBZESRBBEIERER

Fig 5 Spot dilution assay of spectinomycin
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