£ L B % W HOH S/ERBTRERKRADE: EHIFFRANRERNEBMRROHED
Chinese Journal of Biotechnology

http://journals.im.ac.cn/cjbcn June 25, 2015, 31(6): 829-844
DOI: 10.13345/j.cjb.140635 ©2015 Chin J Biotech, All rights reserved

M5 RE

IFHE . #ax. MEAEFH. RRKFALENSREH HRILKEF H
FTELEBT I, 192 F L FrmRERFAYZAEEFHEL, Frts
f; 2004 b F LGB RFANNFE S FAEDFE L, KIFLF142. 2005
Z 2010 S A5 KF A M5 & F2/E Royal Society China Fellow #= Senior
Research Associate, 2010 42, SHEFRRXKFHFER, FALHLEHE X
FE BRI KBS TR AN RIRIEE R R W6 2 & R IE R
o FHEGEA R, A B FFAUR S AT, 4 Nature Chemical Biology. Angewandte .
Chemie International Edition. Chemistry & Biology X &## X % & . 4, EHEB R A RAF 5%,
IHEGRAERE—FL, IHEARMFF L 2EARNFHEIRIRE. LETHRAERS
BE(FAAR )R LHETHERS —FRLFLSARDRAE (3F) AL,

EERENEERARER: EMMRERHHERNMA
WS HIETE T

W, BT, HFE

BUORE2 e HE R BT 2 R BT AR B A Se g, Wi L 430071

feg i, XBTORT, PhNTRE. AR HUAE RPREE R SER BT ST A ke e L I SE AT 0. AW TR, 2015,
31(6): 829-844.

Jian XY, Deng ZX, Sun YH. Aminoglycoside gentamicin research: fundamental progress and new application prospects. Chin
T Biotech, 2015, 31(6): 829-844.

W B RREFFABARALIZNWAABEFRERAL, L5k, HEARADIAKFGLE, AN
AFERTRENNT M. ALER T HFRE NI X TRREF G5 R IE Fo it A4 £ & RIEZFLEH
Kik, BAFEUF @MLK, FHRKEXGEALLEMFAATREL.

Received: December 24, 2014; Accepted: January 22, 2015

Supported by: National Basic Research Program of China (973 Program) (No. 2012CB721005), National High Technology Research and
Development Program of China (863 Program) (No. 2012AA02A706), National Natural Science Foundation of China (No. 31470186).
Corresponding author: Yuhui Sun. Tel: +86-27-68756642; E-mail: yhsun@whu.edu.cn

[ 5% T s SR AF o 2 ) (973 31-K1)) (No. 2012CB721005), ER R B AT LRI (863 1K) (No. 2012AA02A706), [HZK H A
B34 (No. 31470186) ¥,

4% H MBS ] . 2015-02-27 [ 26 e L ;. http://www.cnki.net/kems/detail/11.1998.Q.20150227.1117.003.html

829




830

ISSN 1000-3061 CN 11-1998/Q Chin J Biotech June 25,2015 Vol.31 No.6

X@R: AREE, EANS, JHENE, £hEKR

Aminoglycoside gentamicin research: fundamental progress
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Abstract:

in modern biological technology, the mechanisms of gentamicin action and resistance, its biosynthesis and structural modification

As an important aminoglycosides antibiotic, gentamicin has been used clinically over decades. With the development

were studied in great depth. Meanwhile, its emerging novel bioactivities and potential applications are also under extensive
exploration. Here we summarize the latest progresses and prospects towards the future development of gentamicin for more

efficient and effective uses.
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Fig. 1 Structure of gentamicin C complex.
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Fig. 2 Aminoglycosides bind in the 30S A site in Helix 44 (H44) of 16S rRNA. (A) Structure of bacterial ribosome.
(B) Secondary structure of the bacterial 16S rRNA A site. (C) Aminoglycosides bind in the 30S A site of the

16S rRNAPY.
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Fig.3 AME target sites on kanamycin B.
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1 FTENEEABETLNMESHLEI XS HH
Table 1 Classification and dissemination of main
AMERY

Classification AGAs affected

O-Phosphotransferases

APH(3') | K, Ne, L, P, R G+, G-

11 K, Ne, B, P, R

K, Ne, L, P, R, B, A,
I

I\ K, Ne, B, P, R

11

v Ne, P, R
VI K,Ne, P,R, B, A, I

VI K, Ne
APH(2") la K,GTS,D G+
I K, G, T, Nd, Dd

N-Acetyltransferases
AAC(6") I T,A,N,D, S, K, I G-, G+
II T,G,N, D, S, K
AAC(3) I G, S G-
1T T,G,N,D, S,

[ T,G,D,S,K,N,P, L

v T,S,N,D, S, A

Ul G
AAC(1) P, L, R, Ap G-, G+
AAC(2)) I T,S,N,D, Ne G-, G+

O-Nucleotidyltransferases

AAC(2") I T,G,D, S, K G-

AAC(3") I AKT G-

AAC(4") I T,A,D,K, I (e
i T, A, K, I

A: amikacin: Ap: apramycin; B: buirosin; D: dibekacin; G:
gentamicin; I: isepamicin; K: kanamycin; L: livdomycin; N:
netilmicin; Ne: neomycin; P: paromycin; R: ribostamycin; S:
sisomicin.
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F A% Ge BAL 7 1k BE ML AR BT 3k A3 B BR K8 %
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fi (2-Deoxy-scyllo-inosose) A it gt PR 1431
B — U AR SN A AL 2 W N T IR R R AR
YA AL R fERT . 2008 4, EREZLE L TR
2¢ (Ewha Womans University) FJ Park ¥ 3L [
i TP A 3 BCHE S 14 2 5 4 7 - 6- B RR 31 PR
TR A2 G U 9 ARG HE R E o S R
SOE R LR R A MM G Zh T PermE* T, JFAE
Streptomyces venezuelae YJ003 FRSZFL T S %
ik, KR AR R KRER A2, HIRGF
WA IR SE T PR E 2 MR IR & U5k
ZBE-6-BE IR B B A 2K S R R KT R A2
1 4= B B A

H TR DR RO 3 28 77 LR TR Y 43 st R
VR R G HOEL S, Hitk, RREREYS
BCHLH AR Bt — AR A o . H 3
2004 4, Wellington EM B 55 41 A4 15 Kl o 2
7] 5% T 2 1 s PR 47 AR 9 T B IE S T T B B PR
KEFZIEIFE Bl , 85 B AR (Myongji
University) 4 Kwon HI 5T 2H7E 2008 438 1 3
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Fig. 4 Gentamicin biosynthetic gene cluster.
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PR B 40 00 5 s, B I e 22 TR 2= B e 2 R 46 PR
KRB R WA UL DR e v 1) R 8 it [] 58 %
gntE (B gtml 8¢ genD1) F& & 25 ¥k ] 7= )
PRREER A2 (R, i1 gntE 2737 R KRE
EHEWY A M ZE =B (Pseudotrisaccharide) H
1P PSR B R A2 MR — B M i L 0,
JE M K2 Hong W57 2H R FE F1) F 3E 8] & 46 11
Hik, KBaABRMRERBREKRERZEDE
JRHE N 7% o — F RE R R Tl [R] PR LI gntK (BRI
gacD 3 genK), SRR L B I
1E C-6" KA BB R EE R C 443 (Cl
1 C2), [AIEFAA B2 T 7E C-6'A & A H AL &
Wi KRR C Ao (Cla) By &, WiiExR
gntK J2 61 37 C-6'F SR i 3L R 172013 45,
WIAZRF K Xia B 5% 4180 28 14 Y [R]HE fi BR
gacD (B gntK % genK) 35715 TR KEE X Cla iy
B AR AR, S8 AR KR BT 4
B (University of Texas at Austin) A9 Liu HW
GEATERS T 3R 3K H Al e 22 (O 7Y H L 55
fitf GenK, FERIHPRKRER X2 1ENIRY BT HE
FARSMIEAL SC G, R MELE] C-6' a7 B 3
TR 1) GA18 1772k, ARSI AL 7 ) FE UE
] genK J& 11 ¢ g A i Ak PR K B R C-6/f F L%
B LR, TR 1 2 R AMiE AR B 9k

i R 24 T B Y B AR AR 2N 0T 5 A R v R 2
B I v A HILAR 2 B 53 9T X SCRIF 5% 4R FR AR A0 2
KK Gntl (B} GtmJ 2 GenP) S5 RIfEZX B
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HEAC R, RGN B HE C-3"5 A BERR AL (& 1fii
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