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Advances in carbapenem-hydrolyzing OXA-type B-lactamases

JIANG Xue-qi, LI Juan (Bacterial Resistance Control Department, National Institute for
Communicable Disease Control and Prevention, Chinese Center for Disease Control and Preven-
tion, State Key Laboratory for Communicable Diseases Prevention and Control, Beijing

102206, China)

[Abstract] Oxacillinase (OXA) belongs to class D g-lactamase, named for its high hydrolytic activity on oxacillin.
OXA-type B-lactamases locate on chromosomes or plasmids, and their horizontal transfer among strains is mediated
by mobile elements such as plasmids and transposons. Over a thousand variants have been derived to date. In recent
years, carbapenem-hydrolyzing OXA have emerged and spread among strains, posing a huge challenge to clinical an-
ti-infection treatment. In 2001, OXA-48 was found in a strain of Klebsiella pneumoniae in Turkey, which was the
firstly reported carbapenem-hydrolyzing OXA in Enterobacterales. Subsequently, various variants of OXA-48 en-
zyme were identified and nominated as OXA-48-like enzymes. These enzymes not only have strong hydrolytic activi-
ty against penicillin, but also hydrolyze carbapenems such as ertapenem and meropenem, mediating resistance to va-
rious B-lactam antimicrobial agents, including carbapenems. Shewanella spp. is considered to be the origin of the
blaoxa ssike gene, and 12 OXA-48-like genes derived from Shewanella spp. have been reported. In order to compre-
hensively understand the characteristics and distribution of carbapenem-hydrolyzing OXA enzymes, this article re-
views the origin, distribution status, epidemiological characteristics, and development trends of carbapenem-hydro-
lyzing OXA.

[Key words] oxacillinase; carbapenems; horizontal transfer; Shewanella spp. ; B-lactamase

ek B#HI] 2022-09-26

[E4TH] EXARP:ESDH (81861138053)

[EERIAN] ZFIA997 - L (DU B & RSl A BB 58 AR 3220 A3 40 3 T 245 BB 5T
[EfEEHE] 25 E-mail; lijuan@icdc. cn



« 1122 -

v DY P 4 AR 2023 4E 9 A58 22 45 9 ] Chin ] Infect Control Vol 22 No 9 Sep 2023

B PN TG e Tt 114 7 A L R AL 5 AL % A 22 B R R
X BT I 2 25 W i 24 1 e E AL L AR R
[ JEG 0 30 RS PN B il 23 O 75 R R LSk AL R
ity VB 77 % 0 0 o BT B O I — SRR R 7T
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Ambler 7 T 45 7 JEH ) A 2. B3R D K H
WA SRR D SR 22 Z MR Sk kR A K AR
e B s T Bush 20255 20 A1 2d W4 5 1

B & A 4 )8 85 A4 BA WG Y 8 T Bush 4328k
FEE 3 AN (L 1) D 2K BN AT 14 IS
W, Hoh OXA BIF K i b 7 - AW & B8 1Y
AR R 2022 429 HL, T F 1 144 Fh OXA iy
B BN BE M @ % P% % Chttp://www. bldb. eu/
BLDB. php?prot = D# OXA) i 3% , o o 7K fff i 15 %5
2P OXA BRI R 2, i 2k At
AR

R BRE RS L IRERS A

Ambler Bush-Jacoby A i e Iy i K S e A
AT NRA WBL R mmgk kmEEE O BEEME AR pARKE ' e
A 2b.2be.2f  JEHKL 20 R R + + Ist ++ +/++ + /- P e . KPC.IMI,
2nd + /- flme L 3H . TEM.SHV,
3rd/4th +/++ g el CTX-M
B 3 ok, SEET ++ 1st ++ +/++ = EDTA NDM,IMP,
JB KL (Zn**) 2nd ++ VIM
3rd/4th ++
D 2d Rk, 22E R ++ Ist ++ + - NaCl, sefii 4k OXA
kL 2nd + /- P Al sl £ 41
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HIRYISEA WP K #5r OXA AR (R R 3% 31
Xf Sk A6 R R A b A R B A K IERE ), B X %
WP R A — 8 1 KA 15 M S PR 2 5
P72 R At el £ AL 7 ECL 45 AT ) 70 A e

1976 4§, Sykes 470 3 2o 5 K )5 51 43 07 19 K &
I A 4 OXA il : OXA-1~OXA-3, I LA H A 1)

RSF P FIAE D Ja 2 OXA i 73 IS 1 R A 0E )5 AR 38
K U ) BEAT T 2 S i 44 OXA il COXA il 9 Ff
KRB HI 2), HiHE OXA MEF I A 3
BLDB 4 PRt 22 B2 ] P51 o i 490 385 A AL 1Y il
LA i 45 19 OXA Rl (19 2 585K 6 44 - - O OXA-
X-like fiff . 41 OXA-48-like fiff . OXA-23-like fiff, OXA
B 4l oA 50AS [R] T 23 hg 3R AR 1k S oA R 7R 26
Dlacsy Ji PRI AT piy R A ot vl b e A HE A7 . 6l
S AN ST TR R 2 AR B T P G R AT Dlaoxa
P2 il & v T A B8 HR JBORE 85 407 DU B8 D 3 L . i
AFOR L BRI N RE 22 4RGE T4 22 IR AT R P R
A BT TR TS R 0BT A OXA il 3 7R 20 7 1
2L H 5 IR
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R 2 OXA Y 3Pyt Al b 28 ORI

OXA-1-like 12 Narrow spectrum 2d A E. coli; P. aeruginosa; K. pneumoniae; http://www. bldb. eu/alignment.
ESBLs 2de P. mirabilis phplalign=D:0XA-1-like

OXA-10-like 42 Narrow spectrum 2d I, A P. aeruginosa hitp://www. bldb. eu/alignment.
ESBLs 2de phpralign=D.0XA-10-like
Carbapenemase 2df

OXA-24-like 12 Carbapenemase 2df I, A A. oleivorans; Acinetobacter sp. http://www. bldb. eu/alignment.
phpralign=D.0XA-24-like

OXA-50-like 43 Narrow spectrum 2d I, A P. aeruginosa; E. cloacae; E. coli; hitp://www. bldb. eu/alignment.
A. oleivorans phpralign=D.0XA-50-like

OXA-55-like 8  Carbapenemase 2df 1 S. algae; S. chilikensis http://www. bldb. eu/alignment.
phpralign=D:0XA-55-like

OXA-134-like 30  Carbapenemase 2df 1, A A. lwoffiis A. schindleri; Acinetobacter sp.  hitp://www. bldb. eu/alignment.
phpralign=D:0XA-134-like

OXA-211-like 17  Carbapenemase 2df 1 A. johnsonii http:/)/www. bldb. eu/alignment.
phpralign=D:0XA-211-like

OXA-214-like 7 Carbapenemase 2df 1 A. haemolyticus http://www. bldb. eu/alignment.
phpralign= D, 0XA-214-like

OXA-286-like 15  Carbapenemase - 1 Acinetobacter sp. http://www. bldb. eu/alignment.
phpralign= D, 0XA-286-like

OXA-664-like Carbapenemase - 1 Acinetobacter sp. ; A. tandoii http://www. bldb. eu/alignment.
phpralign=D.0XA-664-like

W ORIE S B BEREG S JE (http: //www. bldb. eu/) s — 378 M A 25 H BB 43 25 “ORIE™EEZ 1 A SR 31544 (acquired) , T 2 PY I
P (intrinsic) s ESBLs 8 1% 8- 74 Mt M i .
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ISs P 7] % JA& 7T B S HL A% 47 1 3y =00
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1S1999 K 22l J5 A 1) e RUCFE B8 R T Dlaoxa 4 HE
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20 OXA-48-like i % % 51, H 5 OXA-48 4 1Y
AR 22 5 Ho 3 90 M AR Oy A BL B KRR AIE
Aertker 55 IE A B — S 5L R B BB A5 il OXA-48-
like X il T 55 M 28 0 A= 3R 32 B0 S [W) 19 7K it T
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FERE 05 A1 5 10 FF B X ik 75 B M S B AR R 24
Sommer % 7E K B R A B R & B0 RORL 4 Y
blaoxasss TN, OXA-484 5 OXA-181 1245 1 &I
Mg 2 4, L0 e 75 5 00 2P0 AR B MK i e D ISR T
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FAHE TP EMRT OXA519,H 5 OXA48 4 1 M4
SR 2 5, A X WR A PG bR/ fth s £ 3H i 24 16T I
i 15 e SO AR . BRI I AS S BT A 1 OXA-
48 AR RER X e T R M B A R A KRG, OXA-
405 5 OXA-48 ﬂﬁ*ﬁ{u E/‘J Iﬁiéﬁﬂz@ sblaoxasos 1ﬁﬂ:
FEHEF Tn1999 b ISR 3 ABAR T 4R 5F ¥ 51 Hi 2%
() 4 DKL, (15 OXA-405 X il 75 5% 4 2% JL T
SE4 e KK R UG R A 2 B ESBL 3 RN,
Poirel 29 70 I 1 1 b k& B OXA-163, 5 OXA-48
FHECA 5 MR IER AR Re K & R0 =R
KA R KL Rk BRI R W KNI A
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O3B OXA-163 Bl R 70 T AA T 1697 )5 XAE
HAR Y g e R A OXA-247 1 il 48 78 & 1A
OXA-247 J& OXA-163 fH A8 1, Wi & 4 H L i
Vi BN T 3% Sk 10 B 3R S B0 AR 3R I 2K A 0 PR D

20 fik 2l 70 AR AR B-1A T e i 400 o 500 0 T Il
PR+ 5 L 1% Tl 0 ) 700 620 45 v i 4 R At s L 3H & 2
A5 RE AT OXA ™ A A [ £ B2 0% 410 i 4 1 5 A

Mg LR X OXA-1 A3 3055 100 41 7 5 X6 F [l — 5 i
J B o At W B X OXA-32 36 B 30 il /B e i
A 1 0 AE X 455 L T OXA-53 % 5 3 55 i fgok
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] At T AR R A A R 2 G R 3 2 D 2K g
W FF IR A — 2 A KAER .
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