
TabOe S1. MHURSHQHP ]RQH GLaPHWHUV RI CP-CRPA LVROaWHV WHVWHG QHJaWLYH b\ PCIM.  

 

 

SSHcLPHQ ID 
PCIM 

UHVXOW 

MHURSHQHP ]RQH 

GLaPHWHU (PP) 

CaUbaSHQHPaVH 

JHQRW\SH b\ WGS 

S01102 NHJaWLYH 6 blaVIM-2 

S01095 NHJaWLYH 6 blaVIM-2 

S01573-C NHJaWLYH 6 blaVIM-2 

S01616 NHJaWLYH 6 blaIMP-1 

S01633 NHJaWLYH 6 blaVIM-2 

S01634 NHJaWLYH 6 blaVIM-2 

S01725 NHJaWLYH 6 blaVIM-2 

S01835-B NHJaWLYH 6 blaGES-5 

S01865 NHJaWLYH 6 blaIMP-1 

S01875-A NHJaWLYH 6 blaIMP-7 

S01897 NHJaWLYH 6 blaVIM-2 

S02042 NHJaWLYH 6 blaVIM-2 

S02101 NHJaWLYH 6 blaVIM-2 

S02245 NHJaWLYH 6 blaVIM-2 

S02278-B NHJaWLYH 6 blaVIM-2 



7DEOH S2. QXDOLW\ FRQWURO LVRODWHV IRU WKH WZR ORWV RI NG-7HVW CA5BA 5 WHVW NLWV XVHG LQ RXU VWXG\. 

6SHFLPHQ ID 6SHFLHV GHQRW\SH 
CA5BA 5 LRW 

NXPEHUV 

CA5BA 5 

E[SLU\ 

7HVW LLQHV PUHVHQW b 

C(RQWURO) N(DM) I(MP) 9(IM) O(;A) K(PC) 

C00505 a 
KOHbVLHOOa 

SQHXPRQLaH 
O;A-48 

220204-01-A 

220421-01-A 

2023-10 

2024-03 
+    +  

C00660 EVcKHULcKLa cROL NDM 
220204-01-A 

220421-01-A 

2023-10 

2024-03 
+ +     

C00855 
KOHbVLHOOa 

SQHXPRQLaH 
KPC 

220204-01-A 

220421-01-A 

2023-10 

2024-03 
+     + 

C00714 
EQWHURbacWHU 

cORacaH 
IMP 

220204-01-A 

220421-01-A 

2023-10 

2024-03 
+  +    

C00733 
PVHXdRPRQaV 

aHUXJLQRVa 
9IM 

220204-01-A 

220421-01-A 

2023-10 

2024-03 
+   +   

A7CC 25922 EVcKHULcKLa cROL NHJDWLYH 
220204-01-A 

220421-01-A 

2023-10 

2024-03 
+      

a IQWHUQDO FRQWUROV, XQOHVV D VSHFLILF UHIHUHQFH VWUDLQ LV VSHFLILHG. 

b µ+¶ = WHVW OLQH SUHVHQW. 

  



7DEOH S3. QXaOLW\ cRQWURO LVROaWeV IRU XSeUW CaUba-R. 

Specimen 

ID 
Species Genotype 

Xpert Carba-R 

Lot Number 
Expiry 

Xpert Carba-R Result a 

Remarks 
OXA-48 NDM KPC IMP VIM 

C00505 
Klebsiella 

pneumoniae 
OXA-48 1000367402 20/8/2023 + ND ND ND ND 

Positive control 1 (comprised of 

OXA-48, NDM and KPC) 

C00660 
Escherichia 

coli 
NDM 1000367402 20/8/2023 ND + ND ND ND 

Positive control 1 (comprised of 

OXA-48, NDM and KPC) 

C00855 
Klebsiella 

pneumoniae 
KPC 1000367402 20/8/2023 ND ND + ND ND 

Positive control 1 (comprised of 

OXA-48, NDM and KPC) 

C00714 
Enterobacter 

cloacae 
IMP 1000367402 20/8/2023 ND ND ND + ND 

Positive control 2 (comprised of 

IMP and VIM) 

C00733 
Pseudomonas 

aeruginosa 
VIM 1000367402 20/8/2023 ND ND ND ND + 

Positive control 2 (comprised of 

IMP and VIM) 

ATCC 

25922 

Escherichia 

coli 
Negative 1000367402 20/8/2023 ND ND ND ND ND Negative control 

a µ+¶ = WeVW OLQe SUeVeQW. ND = NRW deWecWed 

  



7DEOH S4. QXaOiW\ cRQWURO iVROaWeV XVed fRU TXaOiW\ cRQWURO WeVWiQg Rf caUbaSeQePaVe iQacWiYaWiRQ PeWhRdV. 

CRQWURO W\Se SSeciPeQ ID/RefeUeQce VWUaiQ SSecieV GeQRW\Se 

PCIM SRViWiYe cRQWURO MBRL 235 EVcheULchLa cROL  NDM 

CIMTUiV SRViWiYe cRQWURO C00003 a AcLQeWRbacWeU baXPaQQLL NDM 

NegaWiYe cRQWURO (fRU bRWh WeVWV) ATCC 25922 EVcheULchLa cROL  N/A 

a IQWeUQaO cRQWURO. 

 



FLJXUH 61. IPDJH VKRZLQJ FOHDU IDOVH SRVLWLYH (IRU I03), IDLQW IDOVH SRVLWLYH (IRU I03), DQG QHJDWLYH 

1G-7HVW CA5BA 5 DVVD\V SHUIRUPHG RQ C5AB LVRODWHV LQ RXU ODERUDWRU\. 

7HVW 025 (ULJKW) LV FOHDUO\ SRVLWLYH IRU I03. 7HVW 022 (OHIW) LV IDLQWO\ SRVLWLYH. 7HVW 024 (FHQWUH) VKRZV D 

QHJDWLYH UHVXOW (RQO\ WKH FRQWURO OLQH LV YLVLEOH). 7KH GLIIHUHQFHV DUH PXFK FOHDUHU WR WKH QDNHG H\H WKDQ 

ZKHQ UHQGHUHG DIWHU LPDJH FDSWXUH RQ VFUHHQ/SULQW. 



TabOe S5. LLQH OLVWLQJ RI DOO EHWD-ODFWDPDVH JHQHV KDUERXUHG E\ C5AB LVRODWHV (n = 97) LQ RXU VWXG\.  

Specimen ID 
Carbapenemase 

JHQHV (µELJ 5¶) 
Carbapenemase genes (other) Other beta-lactamase genes 

Sequence 

type 

NG-Test CARBA 

5 result 

C00003 blaNDM-1 blaOXA-104 (OXA-51 family), blaOXA-23 blaADC-26 blaPER-7 149 1DM 

C00044-A blaNDM-1 blaOXA-65 (OXA-51 family), blaOXA-58 blaADC-32  NA 1DM 

C00044-B blaNDM-1 blaOXA-65 (OXA-51 family), blaOXA-58 blaADC-32  NA 1DM 

C00168  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-115 blaTEM-1 2 IM3 

C00179  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-115 blaTEM-1 2 IM3 

C00186  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-115 blaTEM-1 2 IM3 

C00250  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73  2 IM3 

C00356  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73 blaTEM-1 2 IM3 

C00415  blaOXA-66 (OXA-51 family) blaADC-73  2 IM3 

C00435  blaOXA-69 (OXA-51 family), blaOXA-23 blaADC-11  1 IM3 

C00480-B  blaOXA-91 (OXA-51 family), blaOXA-23 blaADC-52 blaCARB-16 164 IM3 

C00730  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73  2 IM3 

C00762  blaOXA-91 (OXA-51 family), blaOXA-23 blaADC-52 blaCARB-16 164 IM3 

C00785  blaOXA-69 (OXA-51 family), blaOXA-23 blaADC-11  1 IM3 



C00815-B  blaOXA-91 (OXA-51 family), blaOXA-23 blaADC-52 blaCARB-16 164 I03 

C00877  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73 blaTEM-1 2 I03 

C00878  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73 blaTEM 2 I03 

C00887  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73 blaTEM-1 2 I03 

C00914  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73  2 I03 

C00971  blaOXA-69 (OXA-51 family), blaOXA-23 blaADC-11  1 I03 

C00977  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73 blaTEM-1 2 I03 

C00984  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73 blaTEM-1 2 I03 

C00985  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73  2 I03 

C00987  blaOXA-91 (OXA-51 family), blaOXA-23 blaADC-52 blaCARB-16 164 I03 

C01026  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC blaTEM-1 2 I03 

C01029  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73  2 I03 

C01060  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73 blaTEM-1 2 I03 

C01061  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73 blaTEM-1 2 I03 

C01075  blaOXA-66 (OXA-51 family), blaOXA-23  blaTEM-1 2 I03 

C01079  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-115  2 I03 

C01081 blaNDM-1 blaOXA-64 (OXA-51 family), blaOXA-58, blaOXA-23 blaADC-26  25 1D0 + I03 



C01083  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73 blaTEM-1 2 I03 

C01100  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73  2 I03 

C01111  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC  2 I03 

C01112  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73 blaTEM-1 2 I03 

C01117  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73 blaTEM-1 2 I03 

C01129  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC  2 I03 

C01130  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC  2 I03 

C01147  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73 blaTEM-1 2 I03 

C01173 blaNDM-1 blaOXA-58 blaADC  782 1D0 + I03 

C01174  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73 blaTEM-1 2 I03 

C01189  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73 blaTEM-1 2 I03 

C01205  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73 blaTEM-1 2 I03 

C01239  blaOXA-69 (OXA-51 family), blaOXA-23 blaADC-11  1 I03 

C01270  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73  2 I03 

C01272  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73  2 I03 

C01298  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73 blaTEM-1 2 I03 

C01301  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73 blaTEM-1 2 I03 



C01319  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73 blaTEM-1 2 IM3 

C01323  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73 blaTEM-1 2 IM3 

C01339  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73 blaTEM-1 2 IM3 

C01344  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC  2 IM3 

C01348  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC  2 IM3 

S00037 blaNDM-1 blaOXA-121 (OXA-51 family) blaADC-163  150 NDM 

S00068  blaOXA (OXA-51 family), blaOXA-23 blaADC-73  2 IM3 

S00100  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73 blaTEM-1 2 IM3 

S00151  blaOXA-91 (OXA-51 family), blaOXA-23 blaADC-52 blaCARB-16 164 IM3 

S00198-A  
blaOXA-66 (OXA-51 family), blaOXA-72 (OXA-24 

family), blaOXA (OXA-23 family) 
blaADC-115  2 IM3 

S00199-B  blaOXA-91 (OXA-51 family), blaOXA-23 blaADC-52 blaCARB-16 164 IM3 

S00330  blaOXA-91 (OXA-51 family), blaOXA-23 blaADC-52 blaCARB-16 164 IM3 

S00386-B  blaOXA-91 (OXA-51 family), blaOXA-23 blaADC-52 blaCARB-16 164 IM3 

S00404-B  blaOXA-69 (OXA-51 family), blaOXA-23 blaADC-11  1 IM3 

S00473  blaOXA-51, blaOXA-23 blaADC-165  218 IM3 

S00939  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73  2 IM3 



S01246-B  blaOXA-69 (OXA-51 family), blaOXA (OXA-23 family) blaADC-11  1 IM3 

S01256-A  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73  2 IM3 

S01272-B  blaOXA-69 (OXA-51 family), blaOXA-23 blaADC-11  1 IM3 

S01368-C  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73 blaTEM-1 2 IM3 

S01384-B  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73  2 IM3 

S01403-A  blaOXA-69 (OXA-51 family), blaOXA-23 blaADC-11  1 IM3 

S01427  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73 blaTEM-1 2 IM3 

S01478-A  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73  2 IM3 

S01522  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73  2 IM3 

S01539  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73 blaTEM-1 2 IM3 

S01545-A  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73 blaTEM-1 2 IM3 

S01560-A  blaOXA-69 (OXA-51 family), blaOXA-23 blaADC-11  1 IM3 

S01573-A  blaOXA (OXA-51 family), blaOXA-23 blaADC-73 blaTEM-1 2 IM3 

S01573-B  blaOXA (OXA-51 family), blaOXA-23 blaADC-73 blaTEM-1 2 IM3 

S01582-B  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73 blaTEM-1 2 IM3 

S01588-A  blaOXA-69 (OXA-51 family), blaOXA (OXA-23 family) blaADC-11  1 IM3 

S01659  blaOXA-91 (OXA-51 family), blaOXA-23 blaADC-52 blaCARB-16 164 IM3 



S01668-B  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73 blaTEM-1 2 IM3 

S01835-A  blaOXA (OXA-51 family) blaADC  2 IM3 

S01856  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73  164 IM3 

S01862-A  blaOXA-91 (OXA-51 family), blaOXA-23 blaADC-52 blaCARB-16 1 IM3 

S01989-A  blaOXA-69 (OXA-51 family), blaOXA-23 blaADC-11  2 IM3 

S02043-B  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73 blaTEM-1 1 IM3 

S02060-A  blaOXA-69 (OXA-51 family), blaOXA (OXA-23 family) blaADC-11  103 IM3 

S02111-A  blaOXA-70 (OXA-51 family), blaOXA-23 blaADC-203 blaCARB-49 1 IM3 

S02114-B  blaOXA-69 (OXA-51 family), blaOXA-23 blaADC-11  1 IM3 

S02132  blaOXA-69 (OXA-51 family), blaOXA-23 blaADC-11  2 IM3 

S02150-B  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC  164 IM3 

S02201  blaOXA-91 (OXA-51 family), blaOXA-23 blaADC-52 blaCARB-16 1 IM3 

S02231-A  blaOXA-69 (OXA-51 family), blaOXA-23 blaADC-11  2 IM3 

S02244  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73  2 IM3 

S02278-A  blaOXA-66 (OXA-51 family), blaOXA-23 blaADC-73  1 IM3 

S02358  blaOXA-69 (OXA-51 family), blaOXA-23 blaADC  NA IM3 

 



DeWecWiRQ aQd AQal\ViV Rf ISAba1 IQVeUWiRQ SeTXeQceV iQ CRAB. 

 

Methods 

Detection of ISAba1 in the isolates that carr\ an OXA-51 or OXA-51-like gene Zas performed using 

tZo methods. Firstl\, SRST2 Zas used Zith default parameters to map unassembled reads against the 

ISAba1 sequence obtained from the ISFinder database (accession number AY758396) [1-2]. Secondl\, 

a BLASTN search of the ISAba1 sequence Zas performed against the assembled contigs [3]. 

 

Results 

Of the 97 CRAB isolates, 96 carried an OXA-51 famil\ Yariant. Based on mapping of the 

unassembled reads, ISAba1 Zas detected in 95 isolates (99%) Zith 100% coYerage and less than 1% 

nucleotide diYergence. Subsequentl\, using a BLASTN search of the ISAba1 sequence against the 

assembled contigs, ISAba1 Zas detected Zith at least 99.5% identit\ and 95% coYerage in 62 isolates 

(65%). The lack of ISAba1 detection in the contigs of the remaining isolates in Zhich ISAba1 Zas 

detected in the unassembled reads Zas likel\ due to assembl\ fragmentation at the ISAba1 region, as 

assemblies Zere based on short-read sequencing data alone and complete genomes Zere not aYailable. 

Of note, in all 62 isolates, the ISAba1 sequence Zas detected on a contig of length appro[imatel\ 

1.1kb that Zas different from the contig harbouring the OXA-51 famil\ Yariant. Hence, the location of 

the ISAba1 sequence relatiYe to the OXA-51 famil\ Yariant could not be determined. NeYertheless, 

Zith 94 of the 96 OXA-51-Yariant-harbouring isolates also producing either NDM-1 or OXA-23, it 

Zould be difficult to draZ an\ conclusions on the direct contribution of OXA-51-famil\ genes to 

carbapenem resistance in this cohort. For the tZo remaining CRAB isolates Zhere an OXA-51-like 

gene Zas the onl\ carbapenemase detected b\ WGS, ISAba1 Zas detected in one isolate; this isolate 

Zas also positiYe on CIMTris. The second isolate (in Zhich ISAba1 Zas not detected b\ WGS) Zas 

CIMTris negatiYe. This is consistent Zith e[isting obserYations that the presence of an ISAba1 

sequence is required for constitutiYe e[pression of OXA-51 in A. baXPaQQLL [4]. 
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