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1. Supplementary Materials and Methods:

1.1 Patient recruitment and sample collection

Samples were collected from 5 different participating sites these are All India Institute of
Medical Sciences (New Delhi), Safdarjung Hospital (New Delhi), Jan Swasthya Sahyog
(Chattisgarh), Gandhi Medical College (Telangana) and Manipal Academy of Higher
Education (Karnataka) mapping Northern, Central and Southern regions of India. (Dataset
S1).

1.2 Phenotypic AST and DNA extraction

Antimicrobial susceptibility testing included seventeen antibiotics these are penicillin (101U),
ampicillin  (10pg), carbenicillin  (100pg), imipenem (10pg), streptomycin (10pg),
spectinomycin (100pg), chloramphenicol (30pg), tetracycline (5ug), kanamycin (30ug),
neomycin (30pg), erythromycin (15pg), doxycycline (30pg), SXT (23.75ug+ 1.25ug),
polymyxin B (300IU), nalidixic acid (30pg), ciprofloxacin (5pg) and rifampin (Sug/25ug).
DNA was extracted using the GenElute bacterial genomic kit (Sigma Aldrich). DNA quality
was ensured by 260/280 and 260/230 ratios through Nanodrop and AGE (Agarose Gel
Electrophoresis). Only pure DNA with no RNA contamination was selected for downstream

processing.

1.3 Genome analysis- Whole Genome Sequencing, Raw reads processing, Assembly,
Quality assessment, and Annotation

For sequencing Ing input DNA was used for paired-end library preparation with read
chemistry of 2 x 300 bp. After sequencing quality was checked for the raw reads generated
using trimmomatic software version-0.39 (1), samples having QC value < 20 and read length

<36 bp were trimmed followed by checkm.

1.4 MLST based typing

MLST profiles for E. coli were analyzed using the Achtman scheme that includes adk, fumC,
gvrB, icd, mdh, purA and recA. For K. pneumoniae and P. aeruginosa, the PubMLST
scheme has been followed, which used gapA4, infB, mdh, pgi, phoE, rpoB, and tonB genes;
and acsA, aroE, guaA, mutL, nuoD, ppsA, and trpE respectively. While for A. baumannii,
cpn60, fusA, gltA, pyrG, recA, rplB, and rpoB genes were used as per the Pasteur scheme (2).



1.5 Global phylogenomic framework

After the the downloaded genomes were first screened for the quality check by checkM tool,
further, these large data sets were trimmed down using dereplicator tool version v0.1.0
(https://github.com/rrwick/Assembly-Dereplicator). For K. pneumoniae, P. aeruginosa, and
A. baumannii, a reference genome-based mapping approach using Snippy v.4.6.0
(https://github.com/tseemann/snippy, Seeman 2015), has been followed to capture the SNPs
(3), which was then used to generate the phylogenetic tree (4). Whereas, for E.coli, core
genome based approach was followed by generating core genome alignment using panaroo
(5), followed by SNPs using snp-sites (3), and phylogenetic tree construction using GTR-
GAMMA based maximum likelihood (ML) tree by RAXML (4). The total number of
genomes included for these four pathogens varies with respect to the available resources at

NCBI and as well based on the inclusion criteria as stated above.

1.6 Screening of antimicrobial-resistant determinants, mobile genetic elements, IS
elements, and virulence factors
For E. coli all the genomes have been identified as respective phylogroups based on an in-

silico phylotyping tool using Clermontyping (6).

1.7 LC-MS/MS based proteome profiling and data analysis

Approximately 1ml culture (ODgoo >0.8) of K. pneumoniae, A. baumannii, E. coli, and P.
aeruginosa were harvested and lysed with 100ul 8M urea, 2% CHAPS, 50mM Tris, pH 8.0,
and 1% protease inhibitor cocktail followed by sonication at 40% amplitude. Protein
concentration in the supernatant was determined using BCA according to the manufacturer
protocol and subjected to in-solution digestion using trypsin. The resulting mixture was
desalted after that 10ug peptide samples were first loaded on a trap column and then
separated on a reverse phase column using a 90 min gradient of buffer A (water and 0.1%
formic acid) and buffer B (acetonitrile and 0.1% formic acid): initial 5% B for 5 min,
followed by a linear gradient to 35% B in 70 min and 50% B in 80 min followed by peptide
elution window for 7 min at 90% B. Protein Pilot was used for library generation: a proteome
database was constructed using protein sequences from UniProt reference proteomes of K.
pneumonia, A. baumannii, E. coli, and P. aeruginosa. A reverse database search strategy was
adopted to estimate the FDR (1%) for peptide and protein identification. The proteins and
associated peptides were filtered by PeakView and MarkerView for relative quantitative

analysis. For each sample 3 technical replicates were run and analysis of relative quantitation



was performed by t-test to determine if the mean for each group was significantly different.
The proteins showing log2 (fold change) and 1.5 fold (increase or decrease) with respect to

control (p < .05) were considered to exhibit altered abundance.
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Fig. S1- Showing different study sites in India along with zones, locations, and number of

samples collected from each site.
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Fig. S2- Phenotypic antimicrobial susceptibility profile overlaid on the maximum likelihood

phylogeny based on 16S, 23S, and 5S rRNA sequences. Tree scale

indicates number of

substitutions per genome per site. Specimen type, year of isolation and region is mentioned

along with antimicrobials as colour strips. Antimicrobials are divided into five major classes

1- Beta-lactams, 2- Aminoglycosides, 3-Fluoroquinolones, 4-Tetracyclines, 5-Others.
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Fig. S3- Maximum likelihood phylogenetic tree based on the nucleotide sequences of the 7
housekeeping genes for E.coli (adk, fumC, gyrB, icd, mdh, purA and recA). Metadata
displaying the MLST STs, specimen type, and year of isolation labelled as a colour
strip. The presence and absence of antimicrobial-resistant genes against different classes of
antimicrobial agents categorized as beta-lactams, aminoglycosides, macrolides, tetracycline,
and others are labelled as heat maps. Tree scale indicates number of substitutions per

genome per site.



Tree scale: 0.001 ———

=
o 8
s =
= o
= 2
= g o =
[} = ° S
S % 3 3
= & = &
Specimen Type Reference
_— 7 R8 Unknown [N D
[] Blood SI6R18 24
) SIORIT 39
B urine SILRI0 395
) S3RI1 395
. Respiratory S4R11 395
S38R8 395
[ others S30RI8 22
S29RI8 22
[ Unknown S28RI8 22
SIBRI8 495
S26R8 1263
Year of Isolation S21R18 17
—_ S27R8 17
[ 2016 S23RI8 3991 u
S37RI2 485
[] 2019 S38RI12 485
S30RI2 101
Il 2020 S29RI2 101
SI0RI0 231 L
[ Unknown S3BR7 231 I I
S3R8 231
S27RI2 231 m
. S22RI8 1876
Region S17R18 427
I — SI4R8 147
Il North India S3ARI2 147 | | *
. South India 22712 }% }i;
) S34R7 147
[ Eastindia S3IRI2 147 L] u
S22R10 147 I
S23RI0 147
S33RI2 147 (]| |
S31R8 147 ]
S9R8 307
S24RI18 186
S27RI8 15 u L

~68S8R9 14

Fig. S4- Maximum likelihood phylogenetic tree based on the nucleotide sequences of the 7
housekeeping genes for K. pneumoniae (gapA, infB, mdh, pgi, phoE, rpoB, and tonB ).
Metadata displaying the MLST STs, specimen type, and year of isolation labelled as a colour
strip. The presence and absence of antimicrobial-resistant genes against different classes of
antimicrobial agents categorized as beta-lactams, aminoglycosides, macrolides, tetracycline,
and others are labelled as heat maps. Tree scale indicates number of substitutions per genome

per site.
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Fig. S5- Maximum likelihood phylogenetic tree based on the nucleotide sequences of the 7
housekeeping genes for P. aeruginosa (acsA, aroE, guaA, mutL, nuoD, ppsA, and trpE).
Metadata displaying the MLST STs, specimen type, and year of isolation labelled as a colour
strip. The presence and absence of antimicrobial-resistant genes against different classes of
antimicrobial agents categorized as beta-lactams, aminoglycosides, macrolides, tetracycline,
and others are labelled as heat maps. Tree scale indicates number of substitutions per genome

per site.
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Fig. S7- Pan genome analysis of E. coli genomes (n= 995) showing (a) Number of gene
clusters present in each distribution class, (b) Pie chart showing number of genes present in
each distribution class classified as traditional core or accessory genome, (c) Mean
distribution frequency for different lineages, (d) Number of genes distributed in different
lineages. Lineages from C-D are 1) Global genomes, 2) Genomes deposited from India, 3)

Genomes analysed in this study.
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Fig. S11- Showing IncA/C plasmid (180 Kbp in size, S36_R7) carrying blaNDM-1 variant in
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genome. Arrows are indicating the direction of the open reading frame. Figure was created

using Proksee tool.
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of open reading frame. Figure was created using Proksee tool.
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Fig. S15- Label-Free DIA-SWATH analysis identifies the pattern characteristics of MDR K.
pneumoniae strain (K-10). Different KP isolates, including Control, NA-resistant, Kan-
resistant, and Amp-resistant isolates, were collected and subjected to LC-MS/MS analysis for
label-free proteome following protein extraction and trypsin digestion. (A) The number of
differential proteins detected in each isolate. (B) Principal component analysis and (C)

Unsupervised hierarchical clustering of the protein profiling of KP strains.

K. pneumoniae K-12

o

glcon AWP

>
w
(@]

Fig. S16- Label-Free DIA-SWATH analysis identifies the pattern characteristics of MDR K.
pneumoniae strain (K-12). Different KP isolates, including Control, NA-resistant, Kan-
resistant, and Amp-resistant isolates, were collected and subjected to LC-MS/MS analysis for
label-free proteome following protein extraction and trypsin digestion. (A) The number of
differential proteins detected in each isolate. (B) Principal component analysis and (C)

Unsupervised hierarchical clustering of the protein profiling of KP strains.
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Fig. S17- Label-Free DIA-SWATH analysis identifies the pattern characteristics of MDR 4.
baumannii strain (Ab-4). Different AB isolates, including Control, NA-resistant, Kan-
resistant, and Amp-resistant isolates, were collected and subjected to LC-MS/MS analysis for
label-free proteome following protein extraction and trypsin digestion. (A) The number of
differential proteins detected in each isolate. (B) Principal component analysis and (C)

Unsupervised hierarchical clustering of the protein profiling of AB strains.
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Fig. S18- Label-Free DIA-SWATH analysis identifies the pattern characteristics of MDR 4.
baumannii strain (Ab-14). Different AB isolates, including Control, NA-resistant, Kan-
resistant, and Amp-resistant isolates, were collected and subjected to LC-MS/MS analysis for
label-free proteome following protein extraction and trypsin digestion. (A) The number of
differential proteins detected in each isolate. (B) Principal component analysis and (C)

Unsupervised hierarchical clustering of the protein profiling of AB strains.
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Fig. S19- Label-Free DIA-SWATH analysis identifies the pattern characteristics of MDR E.
coli strain. Different EC isolates, including Control, NA-resistant, Kan-resistant, and Amp-
resistant isolates, were collected and subjected to LC-MS/MS analysis for label-free
proteome following protein extraction and trypsin digestion. (A) The number of differential
proteins detected in each isolate (B) Principal component analysis and (C) Unsupervised

hierarchical clustering of the protein profiling of E. coli strains
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Fig. S20- Label-Free DIA-SWATH analysis identifies the pattern characteristics of MDR P.
aeruginosa strain. Different PA isolates, including Control, NA-resistant, Kan-resistant, and
Amp-resistant isolates, were collected and subjected to LC-MS/MS analysis for label-free
proteome following protein extraction and trypsin digestion. (A) The number of differential
proteins detected in each isolate (B) Principal component analysis and (C) Unsupervised

hierarchical clustering of the protein profiling of MDR P. aeruginosa strains
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