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Arbekacin (ABK) M2 RTEKSBEDOAF ) ViMEEE T P HKE (MRSA) 4%, BLUR
BRENMAERICL) ABKMf AR S/ 14, tfBE L TABK &% MRSA 1% %, %7:PCR
nary o=k L TABKIEfEEE L L THSN TV % aminoglycoside acetyltransferase {AAC (6" ) }—
aminoglycoside phosphotransferase{(APH (2”) }ffH ABK it £ MRSA 1 % % i\ T ABK Wi D #F % 47
WFEMBERFRIIRET L7 BREARE D 758 U 7o B & & PEE 512 acetylCoA, ATP, ABK # &ML 37
C24RH G S 72, TORIGHED SRR S8 S W 7- ABK IS 8ED S8 47 % '"H, “C-NMR T, &
itk & B O L RS 5 ik TN L 72 ABK %Pk MRSA H kDO KB i & RIS & ¢ 72 ABK
KBWTIEFEBE IRV A SN Do 225 EEH L/ ABK KR TIEZ, T (S)-4-amino-2
~hydroxy-butyryl (AHB) #D 4" D7 I ) EOT7 L FIVALIZ L 168 HEZ SN, BEIZL AL
ELOREIZBVTY, BHMED ABKIHKRTRONS ) Y BILIEALNT, 7L F VLD ADHEL
&N 7z, Bioassay & sodium dodecyl sulfatepolyacrylamide gel electrophoresis (SDS-PAGE) # 1T o
7oA, MHKTIZIAAC (47) EUEEX AT 5 28kDa DEEDVHR IN2%, EKZHKTIIHER S
hihol, COBEZEONEKENT I/ BESIEZ, AAC (6') -APH (2”) (bifunctional enzyme) O
NAKWT7 I/ B305%%& &L 13IT5E2 7% homology # /R L7zc U EDMEMNS, SHMRINH -1
itk % R¥ 28kDa DEEF X, MOADERIZL 5 AAC(6")-APH(2") DERK, b VIIHIHEE

WMThHsILPRBENT,
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FRICL B REREENSBERTEFICKRELMEL 2o T
B AF Tt MRSA EPEICBICE AT MO TOE
AleLTT7 3/ 7)) a3 FRIUVEYHED arbekacin (ABK)
1990 EHEREN B LTk o 7Y TDABKIE, ¥
TIZ MRSA 25t % 7R3 2 & 23R & T v 5 dibekacin
(DKB) ® 11 2 (S)-4-amino-2-hydroxybutyryl (AHB)
BrFEEEEHI EILL T, NiHILEERICL 215z
BMESTZZ L% HME LEATH S, Fig. 1IZZ D
wR ARLZ, LaL, 1994 fFiC ABK (2t % 779 MRSA
B|EY XN, oHE TL 2 EOKK S # MRSA %D 6
~9% |2 ABKMiFPEATEZR S TV 257, AGs O FEH iiif P4k
DHEALFRIBERE 1, BRI A AEGLT AEEEO ML, 12
BERGE () Ky —2) x5 EHBMEET. EALE
BUEE TR EPZEZLRLTWEY, 209 b
Staphylococcus aureus (2B} % W ROV T i
BEOEENREENRTNEY, S, aureus D AGs 1 fii
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(KM)» 2"-OH® ") Y Eftx & L, /6 -NH.D7
tFMLEEE LA T ABEETH ALY, b9 1721d, ABK
LT 5L EN TS S & 56 kDa @ bifunctional
enzyme T 5517, ZOREFIL, 2" WD) Y EEILE 6
D7 2 F VAL D RFAESH I L > TABK & i fL 3 ¢
o LaL, bhvbiud RSB %5 ABK 15 fii % 4% O 77
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Wi x4 5 MRSA ODFfE % RIE T 5 B 2572, 40
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Chemical structure of arbekacin.
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1. MEHEK

i R #RIE Table 117K L 720 No.1~6 38 5
DEERITEERT, WTNLABHRORL ) SEEIN
ABK 4 MRSA T %, 7272 L, No.2 Dk, No.1
DIMEELRFZIZARL TV EETHEEATH S
2, HWIEABRICEZH AR LM%, REIZHRN
SHEVNL o T2 RS2/ TH S, No7
DHIZPCRO2 Y ba—n & LT, §TIZAAC (6")
-APH (27) OfRA DR S T % ABK if P MRSA
Thh, BRISME—A 5 AM%SE (¥, WL
OE=RERFHEE) L0 a5 %2007,

2. THPEEERERY

No.2 DEFH 555 #E S, M) ABK IZ&Z M %2R
L7ZZMRSAZfiH L, ABKO 1&/MNEF ML EE
(minimum inhibitory concentration; MIC=1.56 ug’
ml) O 1/28EC37C24 B3 2%, AR L WK
T, SOHIT24WHITLITH L VEAHIRY (100
~0.025 ug ml DREHAEH) HEZ Mk CHERIEE Y K
L7z MICOZE L Z o BIZE L5 Mgkt L, &K
12 ABK O MIC %25 ug/ml % /73 i Ak 2 VR L
720

3. ¥KAEZMELarsI—¥M

BRI 2 LAY E O MIC 1 BR300 T
WEL 2B, MICREIHEALZ2EDE DR
#K1X, arbekacin (ABK) & kanamycin (KM) (3B {& 8L
H 7 5, gentamicin (GM) & sisomicin (SISO) & H A&
Y x—Y ¥ 7H 5, minocycline (MINO) ZHAL 1)
—7 b, vancomycin (VCM) & tobramycin (TOB) &
B RBAED S, amikacin (AMK) & oxacillin (MPIPC)
XEARED S, netilmicin (NTL) =45 5 it 5
ERF72LDTH D M EICER L 228111,
MIC il % | Mueller—Hinton Broth (ML) Th
o WHROAT 77 —LROWEZ, 7F7HKEaT

Table 1. Bacterial strains

Strain Clinical

Remarks
no. department

Specimen

1 orthopendics | wound/pus | ABK-resistant MRSA

ABK-resistant MRSA

2 thopendics |decubitus/pus .
orthopendics - decubitus/pus by in vitro study

3 brain surgery | wound/pus | ABK-resistant MRSA

4 brain surgery | wound/pus | ABK-resistant MRSA
5 brain surgery | wound/pus | ABK-resistant MRSA
6 orthopendics |decubitus/pus| ABK-susceptible MRSA
respirator ABK-resistant MRSA
7 P . .0 y sputum with bifunctional enzyme
medicine

(PCR control)

ABK: arbekacin

77— MBI HRIENE (72248 28y, S
W 2 48 BFf & L CHIE L 722,

4. BHEER O 5 B

# W% L-broth (Bacto Tryptone (Difco) 1%,
NaCl 0.5%, BfBET ¥ 0.5%) 250 ml \ZHEH L, 37
T T8k bs %, 4C T 048 (3,000 rpm,
20 min) 21TV R L 72, Kifk% 0.05 M Tris—HCI (pH
7.5) buffer Tk #%, 0.05M Tris—HCl-10 mM MgCl,
(pH 7.8) buffer |2 L, lysostaphin (SIGMA) #%
25 ug/'mlil7% % & 9 2@ MKEE#E (37C 30 min) L T
BW S, ®O05 8 (30,000xg, 30 min) % O I
B MBERE L L2, Sephacryl S—100
(Pharmacia) % ff ] L 7- Fast protein liquid chroma-
tography (FPLC) THIEfZRWZ 4 MW L, %08 &
WZWE T T B (RBFIEAE) 202, Bacillus sub-
tilis ATCC 6633 % #5/Rii & L T ABK # 1 MIC (0.78
pug'ml) 2% % X HIRML 7%, 37C T 24 Bk
# L7, U Lo Bioassay (2 & % B #EiE M H 5 % $FR I
L7z

5. ABK ik 55 B FE 8 & [ E

4. TRHLL 72 & Wbk O BE K154 1 % (220 mg protein)
{2 ABK 50 mmol, acetylCoA 0.2 mmol, ATP 0.2 mmol
ZIRML, 37C T24MMIS S E. ZORIGHEZ
02um 74 NV¥%— (HAIYRT) TEBEAL, 0O
WA & Sep-Pak (Waters) #5427 0= k757
4 =12 X ) ABKEfli R 55 % 70 B L 720 RE & 3
&, BoN-AGMERE, NEEEYHE & L T sodium
2,2—dimethyl-1, 2—silapentane—5—sulfonate (DSS)
ZfEM L7 'H, “C-nuclear magnetic resonance (NMR:
HAEF) THBMHRVEFE L, 7158 8 o i
1, 1B K O 57 BT & L T, high-resolution mass
spectrometry (MS: HAET) BL U7 LF L EB X
O CBREOHFIEZMER T % KL L T Fourier
transform infrared spectrometer (FT-IR: JASCO) O
3 ODNETH FHEERHNT 2 1T > 720

6.  AEALEREE

BT OB R & O CEAANFILR 20
EL7e 205 FERARNEKSR DI B, TEF
WALRIZOW TR T O X 9 I2/E L7z, ABK (100
ug/ml) 0.05ml, 0.02 MATP (SIGMA) 0.05ml, 0.5
mM acetyl CoA (SIGMA) 0.05 ml, 0.02 M MgAc: 0.05
ml, HEEF I 0.15 ml B & U7 0.2 M Tris—malate buffer

(pH 7.0) 0.15 ml % 4 LT 37°C C 3 BEM Kb X &
720 100C T 2 43 M2 % 17 > TRIG 2 1k X 4,
25t L 72 & E1 % 30,000 rpm T 10 MBI LML, 2
DEFEZHCTH Yy 72X ) ABK DR D %
WEL V) VEBRILRIZOWTIWIEIRD 7 £ F VL HR
DREHIZHERL L 7257, acetyl CoA%Fr#E L, MgAc %
MgCLIZEHE L TiTo 720 MIBE L TRFAMKD G R

column
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Fr L CHEER S N7z arbekacin f5 k2

3

IKBWT, ATP, acetylCoA % Bz L, ZEE K%M
LTERL 7 NEICEIE Bacillus  subtilis ATCC
6633 * RMMEL - L BERKEH (K3 28
WC, Iy T EDOEFEZDEL, 37C T 24 R R
BEE%, REFHLEAOWMEICL Y RO, T4bb,
CORICBITAREMME D &2, HIEHEZ»LR
FEHELXBHLTCNEILE2EE L, HEBEERO
EHEIX, Lowry ™ IZ#H L T BCA protein assay
(PIERCE) THRAEZWEL, FMiFE7 V73 ¥
(BSA; SIGMA) % BV THERL L 7 AR He i & 5 L
7o

7. BEHBEOSTEAE

BHEROSFEUEIIUT DL 1217572, No.1
DEMP OB L 2HEBEEWZ FPLC T2ml J & 12
ZFE L, 4. T/RL7: Bioassay IZ & A EBEEEE S D
2FE X, BSA(MW 67,000), RNase (MW 13,700),
vitamin B12 (MW 1,350) # W CER L 7-BRE&KI2 L
DREL7ze 72, HEEE R Dsodium dodecyl sulfate—
polyacrylamide gel electrophoresis (SDS-PAGE) T
YT FEOHREITo 720

8. DNA iz

%W H % Mueller-Hinton broth (%#{t%) < 37T
T 24 3 D82 L 72 b D% Eppendorf tube {21.5 ml
TOGML, ELOMELIT> TEB LA, Th#% STET
buffer (8% sucrose, 0.5% Triton X, 50 mM EDTA

(pH8.0), 10 mM Tris—HCl (pH 8.0)) 400 ul |2 %%
L, lysostaphin (SIGMA) 20 ug % kML THIR T3
DFEME L7z. 100C T 145 E2MEH%, 15,000 rpm
TITERLCHBELZ. 7/ —N/700K VA
TRELZHK, =5 - VEBRSETHST70% ¥
I VTHELEMEBE S, EHICINETE
buffer 50 ul 12 L 72,

9. ANVIXIVFFRKTIA4—DIER

Bifunctional enzyme ;&1%¥ (aacA-aphD) DR
B primer (5" primer:5 CATTATACAGAGCCTTGG-

GA-3", 3’ primer: 5 ~CTGTATAATCTAAACCGTGC
-3") % DNA &% & (Bio-search) |12 THER L 7=,
N % A\ TaacA-aphD @ —#B% polymerase chain
reaction (PCR) TH{IRL 72o ZHh & D 2D D primer
THIESN2 DNAMIA DR X12802bp ThH b, £7-
RE7 5O DNAB OMEL LT, $TICHESR
72* gyraseA (gyrA) D &{ZF % primer D+ v b T
WE L7z (308 DNA KA D& 12493 bp)o

10. PCR

PCR O RSB IERDO@EY TH 5,

1x] DNA flilii%, 10xPCR #&%&# (500 mM KCl,
100 mM Tris-HCl (pH 8.3), 15mM MgCl,) &g
1x, 2.5 mM dNTP, 1 uM £& primer Dt v +. 0.25 ¥
fiz Tag DNA polymerase (Perkin-Elmer Cetus,
Norwalk, USA), PCR iZ Thermal cycler (Perkin—
Elmer Cetus) % I\ T94C 1%, 55C 2%, 72T3
BTOYFA 7N E25RFEYEL TITor, BRI
PCREWIZ12% 70— XA ¥ VEKikE®, *F
TATORA FRETHERL .

11. AAC (47) EMZAETEEMENT I/ BES

No. 1R OB FE W % SDS-PAGE 2T THEHA %
DREL . KB, 77— =TV YT YT N—T
e ziTv:, PVDFIR(BAI ) R7)ICEE L 721,
28kDa DNy FiZ2oWT, NRKW7 I/ B30%BED
iy z=H87 I /By -7 %— (PE Applied
Biosystem) (22 F T, #2073 J B Y% Edman
DIRETHEE L7,

II. &

1. MIC: a7/ o—EHR

BREKOZEEIAEWHIZH T % MIC % Table 2
2R L7z, W O ABK @ MIC ik, 6.25 %5 25 ug
‘mOFEEMEZRL, KM L TOBIZXH L TIEE
EmtERrLl, Fa775—-—F¥RIEITRTUOR
Tholo

2. ABK &K D AT

R

Table 2. MIC (ug/ml) of antibiotics against clinical isolates of MRSA
Strain no. ABK GM KM TOB AMK SISO NTL MINO VCM MPIPC
1 12.5 50 >100 >100 25 12.5 25 0.78 0.78 50
2 25 50 >100 >100 50 25 25 0.78 0.78 100
3 12.5 50 >100 >100 50 12.5 25 6.25 0.78 100
4 12.5 25 >100 >100 50 12.5 12.5 0.78 0.78 100
5 6.25 6.25 >100 >100 50 12.5 12.5 0.78 0.78 50
6 0.78 25 >100 >100 50 25 25 0.78 0.78 100

No. 1, No. 3-5: clinical isolates of ABK-resistant MRSA
No. 2: in vitro ABK-resistant MRSA
No. 6: ABK-susceptible MRSA

ABK: arbekacin, GM: gentamicin, KM: kanamycin, TOB: tobramycin, AMK: amikacin, SISO: sisomicin, NTL: netilmicin,

MINO: minocycline, VCM: vancomycin, MPIPC: oxacillin
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"H-NMR D7 #& % % Table 3 128 L 720 WHEMKT
B7EFNVEOFEAEZRT 221 ppm I24LF T 7 F 23
FTRTCICHE SN, BRZURCTIIHRI 2o
720 27 & 6 fLiFTi MR (No.1~5) & &Z Mk (No.6)
ORFEEY 7 MBS R O ol LD
L, WHERIZBWCTIZAHBE D 27, 37, 4" D7
o b ARSI 0.2~0.3ppm Y 7 b LTWiz, BC-
NMREHT 2BV T HAHBHD 27, 37, 4" i 5 — K
IV ITFADREHEEMIZY 7 P LTE D 'H-NMR ®
R AZIRT 5B TdHh - 72 (Table 4) o MS Tik ABK
(MW 552) @ monoacetyl (KO fEFE % /R T 55 F & (594)
DY — 7 hFER SN, ) v EB{bk (633) &V v
it + 7 F VbR (675) O¥— 7 3R I LD
5720 FI-IRIZBW T, WMHEHICBVWTOAT &
FNVEDINVRNVOFERELEEZ 5N S 1,650cm™ D
FRAVRINA R 7 b VDR SNz, L2LY VBRI
F VORI A~ 7 bV (1,230~1,260 cm™) 138
WE R 6 R RTICHER SN h o720 iR (No.1
~5) TIEIMS & FT-IRIZE Y ) Y ERIEDIFEIEHFER
ENY, oF ) VEBETIE AL TEFMRICED
ABK 235ffi E 1, NMR TIE o 2 #HEY L22" &

Table 3. 'H-NMR spectral deta

Chemical shifts §: ppm (from dss in D.O at 400 MHz)

Strain
no- -NCOCH; 2"-CHOH 6 -CH;NH. 4"-CH.CH.
1 2.21s 3.71dd g;gjg 3.47¢
2 2.21s 3.72dd :; (2); g: 3.47t
3 2.21s 3.71dd g;g gg 3.47t
4 2.21s 3.71dd ggggg 3.47¢
5 2.21s 3.71dd 32;33 3.46 ¢
6 - 3.74dd ggf gi 3.17¢

Abbreviations: s: singlet, dd: double double, t: triplet

Table 4. “C-NMR spectral deta

Strain Chemical shifts 6: ppm (from DSS in D:O at 400 MHz)

no.  NCOCH, -NCOCH, 2-CHOH 8-CH. 4 -CH.NH,

1 177.0s 22.7q 67.8d 29.5¢ 35.2t
2 177.0s 22.7q 67.9d 29.5¢ 35.2t
3 177.0s 22.7q 67.8d 29.5t 35.2t
4 177.0s 22.7q 67.9d 29.5¢ 35.1t
5 177.0s 22.7q 67.9d 29.6t 35.3t
6 - - 70.3d 31.6t 37.7t

Abbreviations: s: singlet, d: doublet, t: triplent, q: quartet

6 Mot EHIER O NT, BHTHSAHBED 27,
37, A" ALON L E L4 DT I
BT FVEMMEERBE L EERZ LN

3. BHiEEFEICX 5 ABK AiE{LE

BOoNBHIBEEICL S ABKORELEE S v 7
ECHIE LM R % Table 5 12/R L72. No.1~5 Dt
HHRTIE, 7TEF VLBEFZRR TREIEAEZEDORD D
RONTABK ORNELHER I Nz, V) Y BRILD
FCIEHIEMERICEMER O h o7, HIEME
BEroREEINT v F VLR TORELRIZ, No.1
¢ No.2 Tix 40~60%, No.3~No.5 Tl 21~29%T
Holzo

4. BEigROSTE

Bioassay {2 X 0 BEF2 X 2296 M M 4 13, Void
volume (Vo) %5 48 47 (fraction No.13) IZRERE S
h, FPLC OB H#i# (Fig. 2) O®mAKEY—7 & —H
L, 205 F®iZ28kDa THh o 72,

SDS-PAGE {Z B \» T %, No.1~5 12 X 28 kDa fi
HEEEOFELZRT N Y FHPAER I N, RO
No.6 TlxHEEE s N D o7 (Fig. 3),

5. PCR

Fig. 4 I~ aacA—aphD (bifunctional enzyme &%)
EgyrA BIZTFICOWTOHOPCROKREZRL 72, #
BEHRTXTIZBWT gyrA Bz T (493bp) ® DNA
fragment 2SR X 17z, 72 ABKED No.1~5 &
a v hu—& L THW7z No.7 (bifunctional enzyme
A #) TIid bifunctional enzyme B&1EF (802bp) #°
BIE S h7:5%, No.6 (ABKEKZMH) TRHRAIHN
Lol

6. BEiFEFEDT I/ ERAELY]

28kDa DEHED N K¥g 7 I / BEELY % Fig. 5 IR
L7ze RESINZT I/ BRIREIZDOWTIE, 56kDa
O T EDT TICHFE & 1T 5 bifunctional en-
zyme & 5547 homology # /R T Z & DSHERE S M7z,

Table 5. Diameter of growth inhibitory zone and inactivation
ratio of arbekacin by acetylation

Diameter (mm)

Strain Inactivation
no. AV B? o ratio (%)
1 15.2 19.9 19.9 40
2 12.6 19.9 20 61
3 17.5 19.8 19.8 21
4 16.7 19.8 19.8 28
5 16.6 19.8 19.9 29
6 19.9 20 20 0

"Reaction mixture for determination of the acetylation ratio

?Reaction mixture for determination of the phosphorylation
ratio

YReference without reaction mixture
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Fig. 2. Elution profile of crude enzyme solution by FPLC. 13.7 kDa:
RNaseA, 1.35kDa: Vitamin B 12. The peak at 1.8 h indicates an en-
zyme (28kDa; AAC (4”)activity) from ABK-resistant strain.
Column, Sephacryl S-100 (16x600 mm); Flow rate, 0.5 ml ‘min; Elu-
ent, 50 mM dibasic sodium phosphate and 0.15 M sodium chloride.

<67 kDa
43 kDa

<30 kDa

20 kDa

Fig. 3. Silver—stained SDS-PAGE of crude enzyme so-
lution. Lane No.1, 3-5, arbekacin (ABK)-resistant
MRSA; No.2, in vitro ABK-resistant MRSA; No.6,
ABK-susceptible MRSA. Molecular weight of A is 28
kDa.

R — ;-

Fig. 4. Agarose gel analysis of PCR products after am-
plification. Lane. 1-5, strain No.1-5 (arbekacin (ABK) -
resistant MRSA) ; 6, strain No.6 (ABK-susceptible
MRSA); 7, strain No.7 (Bifunctional enzyme produce
MRSA). A(802bp), Bifunctional enzyme gene; B(493
bp), gyrA gene.

AAC(4")(28 kDa)

N-MNIVENEIXYIRTLIDDDFPLMLKJX LTDEX|V

N-MNIVENEIGIRTLIDDDFPLMLKWLTDERV

AAC(6')-APH(2")(56kDa)

Fig. 5. Comparison of the N-terminal amino acid
sequence of enzyme (28 kDa) with AAC(6")-APH
(2”) homologs. The boxed residues indicates an
identified amino acid.

Im. == =

S. aureus DRET HAACIIBRE T C2EEHE
ENTWw5E, 1235 FE28kDaDEHE T, GM
ERKM®D2°-OH D) Y #ib & 6 -NH, D 7 & F L4k
EHERATLIEERYTH D, b9 121X MRSA H %
@ ABK NE{LICBES-§ % 5T & 56 kDa® bifunctional
enzyme® TH Y, 2-OHD ) VB L 6 -NH, D 7
L F VALIEIIC X ) ABK 2 RiE1L$ 5, LaL, &
B OKE S I1EFRUNOEN 2 58T 5B ROEE
TEHZENADODTHLNI R o7 TOEEEIX ABK
DY e TEFNMTIHEEET AL 2L
720 TOAAC (47) EMEET 5 28kDa DEEE T,
ABK & F 812 AHB % % A ¥ % amikacin (AMK) &
FU 4" a2 RRICT 2 FVILIsHi+ 5 45, AHB X%
BALZVWGMIZBWTIZ6 DA% 7 £ F VLB
THIELEHALTHSE (&EP),

PCRLT7IVEBY—-VIVADERIL, TO
FiX, ThETHREOLVELUBETHLTRELSD
B5A, —H TLe Goffic b5PH#HEL-BELSTE
BE—THBHI LD, COBEN, MO0
Ty UERILEEE RE SR, 6 MESHEAL2AD
AHB %0 4" LI R EFEN L AT HBREHIIER
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L7zt dE26Nh5b, T, BAOABK RiF1L
£ H % A ¥ % bifunctional enzyme (4F & 56 kDa)
DEAESRENTHLIRELEZZ SN, T4b
L, BEHOGTFERPHLETICR>TWDE I LD 5 bi-
functional enzyme #EfZT D 7 & F VILIEW R %2 &
A 72838, T terminator codon (27 % X 9 7 mutation
A Z D, TXT DI A translation X 1§, K5
FHEHIZ% 5 translational disregulation @ 7 G 23
Ezbhiz,

% B, &ETHE X 7 ABKiif Y MRSA 51 #% %
MO TBERRKOBRE 21To72L 25, 45T
k25 #HiE ST 55T & 56 kDa @ bifunctional
enzyme (2 & B Hi ASHERE S 7228, HALH T o S5k
Sk Atk & Al E - O 58 3R 2 kD EF 6 #R Iz
BULWTIESHEOH L WAAC A7) #HRLY, F
OB TOMETIEH 2205, RIELEESE O 554 12k
EVFETLILELEZON, SHBORFABETH
%o

SRER L2 BHROBRERICOVTRET 5 &,
HERBRAKIZ Wb BRAR B L OY, WAVE oRic
REIABR L CTW7-BEDOFMAIH OB TH > 725 No.1
DEBFIEFMAFTROMRSAOKRREZ#HBE L7
ABK DO RBIANAFESHTH D, No.2ikNo.lDHEE
ERBIHEREL2BEOBRBERIO ML 2K TH
20, TOBETIZABKEHHL T Adh o7 L
P LETOME T, REBENTHE 2 #E 3222
D No.2 DHRIZBWVTIT AACA”) RO HFAET L S
LR IN, ZOHBELTIE, No.2DBEET
&, No.lDEFENLFHMIN TVt an = —
POBERL T2 00, ABKAKRSG ShTwik
Mo72lzHIll0an = =SS, b olE S K
ZHIT =W LT b D EZ 5N 5,

ABK O #5386 13, MRSA EEE SN T2 & 5%
5 (BIRNES B L OHANEYS) Th o5, EBEO
R TIXAIIE 2 5 O MRSAOKRKE Z HW & + 5
ABK OMAHESG B LIELIER OGRS, LI L, HE
Wt BG4 EORRDBEIG A SNk G
12 & o T MRSA 25 ¥4 % #4% L 72 9t MRSA 3 #i &5
ENTEBN®, WHEEBMTFIRELEZ D, ik
WEOIEL WHERESFLRZTE, SEOBKRET
BRINALHZ, ThETRED R 57289 2 H
U WA 2 F oW E s N3 52 T, ABK
WCROTHAMEOBEMHIZIEHLOTEETH b,

AL 44 W H AL FHEE SR AR L BRE
WCREL, MEREBXLVEREEEZZI2b0TH
5o

o

AEET I CH72D, BETIHETHREB ) $ L
ZRACER R F PRI M A, FBh#E=1F f

ForE, FEMAERZEACESHILBEL LiFET.
RBICHRIETH B Y T LT ARE ]S %
AL AR KRB R AR BRAISL S R#E L
EQCa
X 73
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Inactivation of arbekacin by aminoglycoside—modifying enzymes from arbekacin—resistant
strains of methicillin—resistant Staphylococcus aureus
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“Department of Respiratory Oncology and Molecular Medicine, Division of Cancer Control,

Institute of Development, Aging and Cancer, Tohoku University

A novel pathway of arbekacin (ABK) acetylation was found in four ABK-resistant clinical isolates of
methicillin—resistant Staphylococcus aureus (MRSA), as well as one strain of MRSA that had acquired
resistance to ABK in vitro, one strain of ABK-resistant strain of MRSA including the bifunctional AAC
(6")-APH (2”), and an ABK-susceptible strain of MRSA. Analysis of the ABK metabolites in
suspension cultures of ABK-resistant MRSA by 'H, “C—nuclear magnetic resonance, high-resolution
mass spectrometry and Fourier transform infrared spectrometry detected the (S)-4-amino—2-
hydroxybutyryl (AHB) group in ABK, while only unmetabolized ABK was detected in suspension culture
of the ABK-susceptible MRSA. The cell lysate of the ABK-resistant MRSA exhibited only acetylation
without phosphorylation. This acetylation activity was attributed to a 28 kDa enzyme detected in all the
ABK-resistant but not in ABK-susceptible MRSA by gel permeation chromatography and sodium
dodecyl sulfate—polyacrylamide gel electrophoresis of the bacterial cell lysate. This enzyme has AAC (4”)
actiyity. The N-terminal amino acid sequence of this enzyme had proteins which showed a strong
similarity (>90 identity over 30 amino acid) to the ABK modifying enzyme AAC (6" ) ~APH (2”). These
results suggest that this enzyme is a mutant and/or degradation protein of AAC (6" ) -APH (2”).



