U AMS Whole-Genome Analysis of VREfm Isolates with Daptomycin
° ° Resistance Using Oxford Nanopore and lllumina Sequencing

Piroon Jenjaroenpun', Zulema Udaondo’, Thidathip Wongsurawat', Kaleb Abram?,Courtney Anderson?, James
Lopez3, Meera Mohan#, Ruslana Tytarenko®, Brian Walker®, David Ussery', Se-Ran Jun'#, Atul Kothari®#*

University of Arkansas for Medical Sciences

Address correspondence: 'Department of Biomedical Informatics, University of Arkansas for Medical Sciences, LR, AR, ?Department of Pathology, University of Arkansas for Medical Sciences, LR, AR,
« Atul Kothari, akothari@uams.edu 3Internal Medicine, University of Arkansas for Medical Sciences, LR, AR, “Division of Hematology Oncology, University of Arkansas for Medical Sciences, LR, AR, °Myeloma Institute,

» Se-Ran Jun, sjun@uams.edu. University of Arkansas for Medical Sciences, LR, AR, ®Division of Infectious Diseases, University of Arkansas for Medical Sciences, LR, AR.

‘/// ) 2 Cases of Prolonged VREfm Bacteremia Wh0|e Genome AnalySIS Of VREfm ISOIateS

) .'"'ﬂ..,' /‘/ :
Vancomycin-resistant Enterococcus faecium Two cases of prolonged VREfm bacteremia. The patients The real-time ARMA workflow = EPI2ME REgﬂ./'scTn,génég] Co.mparatlve genomes
(VREfm) is a major cause of nosocomial remained bacteremic despite high dose DAP therapy. - using fastANI: reference-
infections of the bloodstream and urinary tract. Case 1 (15d) womers  Aceusy  Twen CARD Moel @ Case 2 (28d) wonmens  Acouraey  Twoon CARD Model @ independent analysis
Bacteremia caused by VREfm is associated DAP MIC of each VREfm isolates collected two patients == 4| | Lomwomen o :
Wi th increase d mo rtali ty an d an d Ionger . . _ | | | h E:\sti::(;ﬁzzct\;s(;::g;n;;l‘s conferring 126 90.8% EmerococcusfaecTum protefn varfantmodel fer:iigﬁ::il;sd'::gl;n;c?f conferring 198 91.1% Enterococcus faecTum protefn varfantmodel
hospital Stays- DaptomyCin (DAP)’ a 9 _ 8 1100 E Case 1 A 63 year o d maie Wlt aCUte conferring daptomycin resistance I conferring daptomycin resistance . g’
. - - . q E E 6 P O mye|0|d IeUkem|a deVE|Oped Enteroc_:occus faeciur_n Iiaﬁ mutant 1 86.0% Enterococcus faecium DO protein variant model Emerogoccus faecium Iiaﬁ mutant 30 85.3% Enterococcus faecium DO protein variant model
Ilpopeptlde antlblotlc’ haS become an & g-, 4 900 35 neutropenlc fever (NF) after conferring daptomycin resistance conferring daptomycin resistance
. : [= 700 T Q, UAMS souyce
important option for the management of : 2 chemotherapy. - Confirm mutations on DAP
VREfm infections [1]. S * Admissions at E7 Unit —on Jun, 2018 VREfm from both cases harbor mutations

resistance genes by lllumina

Whole-genome analyses of VREfm revealed on liaR and liaS detected by ONT

that VREfm harboring mutations in either
liaFSR, yycFG, gdpD, or cls genes associated myelodysplastic syndrome developed |  Case 1 (15d) Case 2 (28d) 15d
NF after a haploidentical stem cell liaR (MRNA=633bp) liaR (MRNA=633bp) 16d

with DAP resistance [1]. transplant —
500 : [O‘THHH_HIHIH H ‘ ‘ | ‘ N[THHH_HH‘ ||H H HH””H 18d p.W73C
m 0 ——JA 633 19¢

Here, we use whole genome sequencing « Admissions at E7 Unit — on Aug, 2018
(WGS) with Oxford Nanopore Technologies ! 0 633

(ONT) and lllumina to analyze clinical isolates . . I LiaR mutation I LiaR mutation 22d
of VREfm from 2 cases of prolonged VREfm ExPe"mental DeS|gn TGG EC'\ZA;?::?;)T ~83%) TGG EC'\ZA;??&T ~78%) 24d .=
W p. p. 75

with DAP resistance. In the case of ONT, we Amino acid position

Case 1 on LiaR protein

-

1300
1100
900 3
=3
700

Case 2: A 64 year old male with

DAP MIC
Mg/ml
O N A~ O O O

AluAwoldva

reads

reads

: . : — : - . . Hospital sources

could perform real-time detection of Case 1 S DAP _ 13 (mRNA=1065bp) _ laS (mRNA=1068bp) Case 1 on LiaS protein 52005 i \

Antimicrobial resistance genes using the Admissions gmmmmﬂw |H ‘ | Ilmm g“ |H|| ‘H”MM m ‘ HIM‘ 15d (11200

ARMA workflow. Downstream whole-genome l_T_T_T_T_T_T_> =0 | | 1068 0 1068 16d * VREfm from UAMS LHIRHININ

analysis of VREfm isolates was performed s mtetion I HaS mutation 18d source are grouped 1

_ Sample collected: 15d 16d  18d 19d 22d 358A>G ~86% e with other hospital
with the complete assembled genome ACT|( °) AC T (c:358A>G =79%) 19d
. - T  (p.T120A) T  (p.T120A) sources [2]

sequences, obtained by combining ONT and Case 2 ) 22d pT120A

lllumina sequencing. This technique allows Admissions ‘% DAP Co-mutations of LiaR and LiaS proteins were identified in 24d (pT1208) * The two patients got same VREfm strains
i VREfm from both cases before DAP treatment. o d o 1o o 20 2o 2o 3k with =99.98% average nucleotide identity.

Amino acid position

examinanation of possible nosocomial VREfm
transmission routes at University of Arkansas

for Medical Sciences (UAMS), and to better Sample collected: 28d 29d 30d 31d 34d  36d Conclusion:
understand molecular mechanisms of DAP : : e * The increment of MICs for daptomycin with 24 ug/ml may
resistance VREfmisolates: omp - e 5 ; BOth. pe}tlenfts o thg Saime care.unlt Gl be caused by gene expression or epigenomic.
: A extmction & admission time-point got infection from the same
Library preparation l l l l l l VREfm strain indicating nosocomial VREfm Future works:

transmission.
« The VREfm harboring co-mutations of LiaR (p.W73C)
and LiaS (p.T120A) protein before DAP treatment.
 The VREfm have no common mutations or
accumulate mutations over time of DAP treatment.

Objectives

To perform whole-genome analyses of
VREfm, using the ONT and lllumina
platforms and to investigate the changes of
genomic DNA during DAP treatment:

(1)ldentify mutations in genes associated
with DAP resistance

» Perform transcriptome or epigenome on the VREfm
isolates.

» Use nanopore for screening daptomycin resistance genes
in clinical samples to help direct appropriate antibiotic
therapy.
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