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Abstract: Stenotrophomonas species are non-fermentative Gram-negative bacteria that are
widely distributed in environment and are highly resistant to numerous antibiotics. Thus,
Stenotrophomonas serves as a reservoir of genes encoding antimicrobial resistance (AMR). The
detection rate of Stenotrophomonas is rapidly increasing alongside their strengthening intrinsic
ability to tolerate a variety of clinical antibiotics. This review illustrated the current genomics
advances of antibiotic resistant Stenotrophomonas, highlighting the importance of precise
identification and sequence editing. In addition, AMR diversity and transferability have been
assessed by the developed bioinformatics tools. However, the working models of AMR in
Stenotrophomonas are cryptic and urgently required to be determined. Comparative genomics is
envisioned to facilitate the prevention and control of AMR, as well as to gain insights into
bacterial adaptability and drug development.
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Fz1 S EEEMm 25N M (CHINET, China antimicrobial surveillance network, it www.chinets.com)
AMHELZFERLREIRRMZHEE R

Table 1 Detection rate of Stenotrophomonas maltophilia released by China antimicrobial surveillance network
(CHINET, available at www.chinets.com)

Antibiotics 201717 20188 2019 2020 2021121
Strains (number) 5471 6 465 6228 7 485 8 406
Resistance/Susceptibility (%) R S R S R S R S R S
Minocycline 1.8 952 1.5 98.6 1.8 93.8 23 933 1.7 944
Sulfamethoxazole, trimethoprim 55 939 6.5 93.4 7.9 91.4 6.7 926 64 928
Tigecycline - - 3.6 89.7 7.1 89.0 2.7 946 1.5 946
Levofloxacin 93 873 11.7 88.4 11.6 83.8 10.8  84.6 94  86.0
Cefoperazone 18.0 57.4 12.3 87.7 18.3 55.7 22.6 52.7 28.4 44.0
Chloramphenicol 19.8 50.2 20.1 52.2 19.0 53.2 21.9 430 17.5 40.8
Ticarcillin/Clavulanic acid 17.6  70.4 22.6 77.4 12.6 87.4 16.6  70.6 - -
Ceftazidime 38.1 52.7 37.7 62.2 41.9 50.3 38.5 54.7 36.5 38.0

—: Not available.
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H . X blagy F1 blay, B R H & B BEALBURL”
WVFREG AT R FRIR DNA bk (A1
R4 5 T R st L oo )™ 0 i 24 35 PR A
PR 5 DR 2 AT DA i TR R 1% S Rk iR,
A Bl T R B G A 6 PR 2R RN A
H&, WhuEGIaYT A B S R TR 3
IR TR R s S I 2 AR A 248X, 2 ] —
AT Y B AN ] TR o o BB 2R B 1 T 245 S Tk © S R
PR TR 24 2 R 22 o0 R A 1), B T SR R K
RS BN 25 XU P AEHE 548, e B TR
M2 0 1S1246 FRAJLIFR B G T2
W24 SmeDEF 2wt 3& K5 8 F Xk ; X

#*2 GenBank HFEEFEWRMWEERBNFEFLMEFEKE, BZE202243 A)
Table 2 Sequenced genomes of Stenotrophomonas archived in GenBank as of March, 2022

Species Assembly  Complete  Plasmid (strain) Note

S. maltophilia 712 73 - Multi-drug resistance

S. pictorum 2 - - Aromatic degrading

S. lactitubi 10 - - Isolated from food

S. geniculata 4 1 - Plant growth promotion

S. indicatrix 15 1 - Plant growth promotion

S. bentonitica 2 - - Biotransformation

S. panacihumi - - Isolated from ginseng field
S. pavanii 1 - Nitrogen-fixing

S. nitritireducens 1 - Nitrogen metabolism

S. acidaminiphila 13 4 2 (T0-18) Acid tolerance

S. rhizophila 16 5 3 (GA1 & KC1) Antifungal properties

S. cyclobalanopsidis 1 - - Isolated from the leaf spot
S. tumulicola 1 - - A major contaminant of the stone chamber interior
S. chelatiphaga 1 - - EDTA degrading

S. koreensis 1 - - Isolated from compost

S. daejeonensis 1 - - Isolated from sewage

S. ginsengisoli 1 - - Isolated from ginseng field
S. terrae 1 - - Nitrate reducing

S. humi 1 - - Nitrate reducing

Others (unclassified) 152 27 - -

—: Not available.
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Table 3  Antibiotics resistance genes reported in Stenotrophomonas

Gene Product classification The antibiotics resistant Acquired/Intrinsic

Drug resistance pump

smeABC RND efflux pump Aminoglycosides, B-lactams, quinolones Acquired
smeDEF RND efflux pump Chloramphenicol, tetracycline, quinolones Intrinsic
smeGH RND efflux pump Fluoroquinolone, macrolide, ceftazidime, Intrinsic
chloramphenicol, tetracycline
smelJK RND efflux pump Aminoglycosides, tetracycline, ciprofloxacin Intrinsic
smeOP RND efflux pump Aminoglycosides, nalidixic acid, doxycycline, Intrinsic
Macrolides
smeVWX RND efflux pump Chloramphenicol, quinolones Intrinsic
smeYZ RND efflux pump Aminoglycosides Intrinsic
smrA ABC multidrug efflux pump Tetracycline, fluoroquinolones, tetracycline Intrinsic
macABCsm ABC multidrug efflux pump Aminoglycosides, macrolides, polymyxin Acquired
emrCABsm MFS efflux pump Nalidixic acid, erythromycin Acquired
mfsA MEFS efflux pump Aminoglycosides, cephalosporins, macrolides, Acquired

fluoroquinolones, tetracycline, chloramphenicol

Inactivation enzyme

blay, p-lactamase B-lactams, carbapenems Intrinsic
blay, p-lactamase B-lactams, cephalosporins Intrinsic
blatpy- B-lactamase Penicillin, cephalosporins Acquired
aph(3')-1lc Aminoglycoside phosphotransferase Aminoglycosides Intrinsic
aac(6')-1z Aminoglycoside acetyltransferase Aminoglycosides Intrinsic
aac(6')-lak Aminoglycoside Neomycin, tobramycin Acquired
smqnr Pentapeptide repeat protein Quinolones Intrinsic
sull/sul2 Dihydropteroate synthase Trimethoprim-sulfamethoxazole Acquired

PR T . (H FR R 8 R MTE S VRprofile . IslandViewer™ | MobilomeDBP*' Fil

G AT 24 16 3% XU i ml B2 shoc ik, Kl /R X ICEberg!*”., M, VRprofile (bioinfo-mml.sjtu.
;DR 7 A A% 386 3 BORURS: o8 75 A B R S vk T 2L L) edu.cn/VRprofile) & H bt 55 3t X 2 2= R AL 2%
KJE B2 N TREH: o TR XV o 4% il e 25040 > 45 TR 1) 5 W A 9 4 TR i 24 3 DR R N
FER GBI 25 R AL s AR R YRR MU, S TR HEMEAT IR M MERL A1
ST H LI R AW A MRS A FEE G4 L S A 25 KSR S VRprofile2
. ARG B R IE, WEEWEMNE:  (tool2-mml.sjtu.edu.cn/VRprofile) il 1 ## £ 3% Hl
Seib . MR R H 2 R . Eﬁ%ﬁ]fnﬁi ESKAPEE [JRW¥KTH (Enterococcus faecium). 4=
FEAEAY i 24 58 B HE 12 2 40 D 1 4 a2 26 T {04 2 BRI (Staphylococcus aureus) , T4 v 85
Bio T 2 3R nT R shon i 0 i e D RER B, 1A T (Klebsiella pneumoniae) . ] % A & ¥
A TN 7] AL s o A4 AR A 8 s T 24 35 ) R AL (Acinetobacter baumannii) . H1 2% 1B M &
LRI 2 I8 BN 25 K o AT e MM 25 BE KA (Pseudomonas  aeruginosa) . W tT 18 (Enterobacter
T I A L (5 B2 T H F 28 . spp. )R KA Hi(Escherichia coli)|iif 24537 K K
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Figure 2 Comparative genomics of AMR determinants predicted in strains G4, MER1 and K279a as well as
general properties of antibiotics resistance found in Stenotrophomonas maltophilia.
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Figure 3 Genome editing for Stenotrophomonas based on a suicide plasmid with additional chloramphenicol
resistance and FRT recombination. U/D: Up- and down-stream homologous arms of the target gene for double

cross-over; cat: The gene coding for chloramphenicol acetyltransferase, chloramphenicol resistance (Cm');
sacB: The gene coding for levansucrase; FRT: The site of Flp recombination.
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