Supplementary Materials

Exploring the Molecular Mechanisms of Macrolide Resistance in Laboratory Mutant Helicobacter
pylori

Meltem AYAS'2*, Sinem OKTEM OKULLU?, Orhan OZCAN¢, Tanil KOCAG(QZ23, Yesim GUROL?

1 Department of Medical Laboratory Techniques, Vocational School of Health Services,
Acibadem Mehmet Ali Aydinlar University, Istanbul, Turkey;
meltem.ayas@acibadem.edu.tr.

2 Department of Medical Biotechnology, Institute of Health Sciences, Acibadem Mehmet
Ali Aydinlar University, Istanbul, Turkey; tanilkocagoz@gmail.com.

3 Department of Medical Microbiology, Faculty of Medicine, Acibadem Mehmet Ali
Aydinlar University, Istanbul, Turkey; sinem.oktem@acibadem.edu.tr ,

yesim.gurol@acibadem.edu.tr.
4 TrioScience Biotechnology, Istanbul, Turkey; orhn.ozcn@hotmail.com.

Correspondence: meltem.ayas@acibadem.edu.tr




Table S1. The combined bioinformatics analysis results of H. pylori G27 and Mutant-1
whole genome data.

- &y

NA[mon-coding region)

CHROM POS REF ALT Codes For Gene aa change
WC_011333_G27 FL25(GT G NA[mon-coding region) MA A
NE_D11333_Mutantl 7125|GT [] MA MA NA

NEC_011333 Mutantl 20317 |C CTTTAATTAMG]| MA MNA MA
MC_011333_Ga7 FARAE | T TA urease accessory protein UreF COS Pzeudogens Mot a psevdogens
NEC_011333 Mutantl TARAG | T TA urease accessory protein UreF CDS Pseudogens Naot a pseudogens
MC_011333_G27 156870 (A AT hy pothetical protein CDS Pzeudogens Mot a psevdogens
MC_011333_Mutantl 156870 (A AT hy pothetical protein COS Pzeudogens Mot a psevdogens
MC_011333_G27 200054 T TG hy pothetical protein CDS Pzeudogens Mot a psevdogens
MC_011333_Mutantl 200054 T L] hy pothetical protein CDS Pzeudogens Mot a psewdogens
MWC_011333_Mutantl 210816 |G G NA[mon-coding region) MA MA
MC_011333_G27 232310(6G @A NA[mon-coding region) MA MA
NC_011333_Mutantl 232310(G GA NA[non-coding region) NA A
MC_011333_G27 27005 (A AT hy pothetical protein CDS Psewdogens Mot a psevdogens
WC_ 011333 _Mutantl 27005 (A AT hiy pothetical protein C0S Pseudogens Mot a psevdogens
MC_011333_G27 armarnz|c (o) hiy pothetical protein C0S Psewdogens Mot a psevdogens
WC_ 011333 _Mutantl 27182 | C A hiy pothetical protein C0S Pseudogens Mot a psevdogens
MC_011333_Ga7 331419(G G NA[mon-coding region) MA MA

NC_011333 G27 334155 (T C tath gene Pseudogens Naot a pseudogens
MC_011333_Mutantl 334155 (LT [ tatd gene Pzeudogens Mot a psevdogens
MC_011333_Mutantl 355245 [ CAA C NA[mon-coding region) A A
MC_011333_G27 A01L1F (T TG hy pothetical protein CDS Pzeudogens Mot a psevdogens
MC_011333_Mutantl A0LLLIT(T L] hy pothetical protein COS Pzeudogens Mot a psevdogens
MWC_011333_G27 431781 (A AT helix-turn-helix transcriptional regulator CDS Pseudogens Mot a psevdogens
MC_011333_Mutantl A431TEL (A AT helx-turn-helx transcoriptional regulator COS Pzeudogens Mot a psewdogens
WC_011333_G27 A433FE5 (A MG outer membrane family protein COS Pseudogens Mot a psevdogens
MC_011333_Mutantl 433755 (A MG outer membrane family protein CDS Psewdogens Mot a psevdogens
WC_011333_G27 441037 (€ 1 pEsA gens Pseudogens Mot a psevdogens
MC_011333_Mutantl 441037 | C T pEsh gens Psewdogens Mot a psevdogens
WC_011333_G27 50FF32|C 1 NA[mon-coding region) MA A
MC_011333_Mutantl 50FF32|C T NA[mon-coding region) MA MA

NC_011333 G27 508421 (A AL NA[non-coding region) NA A
MC_011333_Mutantl 508421 (A AL NA[mon-coding region) MA MA
MC_011333_G27 523568 |G Gl cag pathogenicity sland protein COS Pzeudogens Mot a psevdogens
MWC_011333_Mutantl 523588 (G G cag pathogenicity kland protedin CDS Pzeudogens Mot a psevdogens
NC_011333_G27 551897 (G GT Cagh

NE_011333_Mutantl 551857 |6 GT Cagh

MC_011333_G27 555760 |G @A rsml gene Pzeudogens Mot a psewdogens
WC_011333_Mutantl 555760 |G GA rsml gene Pseudogens Mot a psevdogens
MC_011333_G27 568558 A AT NA[mon-coding region) MA MA
NC_011333_Mutantl 566958 (A AT NA[non-coding region) NA A

NC 011333 ) 81541 | CT Tonb C Mot

N 21541 |CT I

I 81 1 Tonb ¢ a

N 81 1 TonB CO5 Mot a

NC 011333 B1570|CT I Not a

N 11 Wutantl B1570|CT L I
NC_011333_Mutantl 657913 GC NA NA




Table S1. The combined bioinformatics analysis results of H. pylori G27 and Mutant-1
whole genome data (continued)

(CHROM POS REF ALT Codes For | Gene aa change
NC_ 011333 627 125844 T A Wik Pseudogene Not a pseudogens
NC_011333 Mutantl 7250447 Th wrk Pseudogene Not 3 pseud:
NC_011333 627 739196 | (6 € DNA polymeras| Pseudogene Not 3 pseud:
NC_011333_Mutantl 739196 (CG € DNA polymeras| Pseudogene Not a pseudogens
NC_011333_Mutantl MEM2|CAR t NA[non-coding | NA NA
NC_011333_Mutantl 758313)C A NA{non-coding | NA A
NC 011333 Mutanti A3623|CTT o NA[non-coding | NA hA
NC_011333 627 936640(C =3 NA{non-coding | NA A
NC_ 011333 627 10285864 G hypothetical protein C08 huge frameshift
NC_011333 627 1208733 CA [ hopl (DS Pseudogene hot a pseudogens
NC_011333_ Mutantl 1208733 [ Ch [ hopl €S Pseudogene Not a pseud:
NC 011333 627 1228406( Ch o MA[non-goding | N A
NC_011333 Mutantl 1228406( Ch C NA[non-coding | NA A
NC_011333 627 1228626 |4 AT NA{non-coding | NA A
NC_011333_Mutantl 12286264 AT NA[non-coding | NA NA
L 1 4701 DUFE74 family
\_ 1
12422877

TAGGTTTTTTGECGTCTTTTTTATCTTTGTGAGCCACTAATTGAG

AGCTTAACTCAGGTTTTTTGGCGTCTTTTTTATCTTTGIGAGCCA

CTAATTGAGAGCTTAACTCAGGTTTTTTGECGTCTTTTTTATCTT
NC 011333 Mutantl 1251303 | TETGAGCCACTAATTGAGAGCTTAACTCAGGTTTTTTGGCGTCT

TTTTTATCTTTGTGAGCCACTAATTGAGAGCTTAACTCAGGTTT

TTTGGCGTCTTTTTTATCTTTGTGAGCCACTAATTGAGAGCTTA

ACTCAGETTTTTTGGOGTCTTTTTTATCTTTGTGAGCCACTAAT

TGAGAGLTTAACTE 1 hypothetical prg loss of a gene
NC_011333 627 1265037 |C %) hame: DNA-din| Pseudogens hot a pseudogens
NC_011333_Mutantl 1265037|C A Mame: DNA-din| Pseudogene Not 3 pseud:
NC 011333 627 1300662 |4 AT alas (08 Pseudogene ot a paeud:
NC_011333_Mutantl 1304682 |4 AT alal 08 Pseudogene hot a pseudogens
NC_011333 627 1305908 (T [ babBC0s Pseudogene Not a pseud:
NC 011333 Mutanti 1305908|CT o babB O3 Pseudogene ot a paeud:
WC_011333 627 1333420 Th I NADH-guinone | Pseudogens Not a pseud:
NC_011333_Mutantl 1333420 TA 1 NADH-gquinone | Pseudogena Not 3 pseud:
NC_ 011333 627 1333463 | 6L G NADH-guinone | Pseudogene Not a pseudogens
NC_011333_Mutantl 1333463 |6C G NADH-guinone | Pseudogens Not a pseud:
NC_011333 627 1333524 |AT A NADH-quinone | Pseudogena Not 3 pseud:
NC_011333_Mutantl 1333524 AT A NADH-guinone | Pseudogens Nota pseudogene
N 011333 627 1359849 |4 AT DNA-directed Rl att secondary mutat i ermor
NC_011333_Mutantl 13568494 AT DNA-directed fl att secondary mutat) £t error
NC 011333 627 1367919 |67 G NA[non-coding | N hA
NC_011333_ Mutantl 1367919 |6 G NA{non-coding | NA A
NC_011333_Mutantl 1392784 |C A NA(non-coding | NA A
NC_011333 627 1410928|TA T A-hydrony att secondary mutation comects error
NC_011333_Mutantl 1410928|TA 1 A-hydroy att secondary mutation comets error
NC_ 011333 627 14282866 @A fliw €08 att secondary mutat) ey
NC 011333 Mutantl 10282856 GA flil C08 att secondary mutat ot e
NC_011333 627 1480681 |C ) mph (D5 ats'end secondary mutation comets ermor
NC_011333_Mutantl 1480681 |C ) mph (D8 at5'end secondary mutat) ey
NC_011333 627 14512447 TA NA[nan-coding | NA NA
NC_011333_Mutantl 14912041 TA NA{non-goding | NA NA
NC 011333 627 1491260|6 GA NA[non-coding | NA A
NC_011333 Mutantl 151260|6 GA NA[non-coding | NA A
NC_011333 627 1491283 GA G NA{non-coding | NA A
NC_011333_ Mutanti 1491283 |G [ NA[non-coding | NA A
NC_011333 627 15417686 GA heavy metal tra Pseudogene Not 3 pseud:
NC_011333_Mutantl 15417886 A heavy metal tra Pseudogene Not 3 pseud:
NC_011333 627 1568738| T A outer membran| Pseudogene hot a pseudogens
NC_011333_Mutantl 1568738|T A outer membran| Pseudogene Not 3 pseud:
NE_011333 Mutanti 1588573| T ¢ N{non-coding | NA NA
NC_011333 627 1644852 | AT A glycosy in-sllico SNP 6T repeat made [lumina sequencing error
NC_011333_Mutantl 1644852 | AT A in-silico SNP £ repeat made |llumina sequencing ermor




Table S2. The combined bioinformatics analysis results of H. pylori G27 and Mutant-2
whole genome data

Position of Polymorphism Details of Polymorphism

/Reference_Nucleotide(s)="T"
/Variant_Nucleotide(s)="C"
/Change="T->C"
/Polymorphism_Type="Substitution"
/Qual="6569.77"
/Failed_Filters="PASS"
/Allele_count=2
/Allele_frequency=1
/Number_of_alleles=2
/Combined_Depth=150
/ExcessHet="3.0103"
1242247 /FS="0.000"

/MLEAC=2

/MLEAF=1
/Mapping_quality="42.39"
/QD="44.09"

/SOR="2.046"
/Genotype="1/1"
/AD="0,149"
/Sample_Depth=149
/Genotype_Quality=99
/PL="6598,448,0"
/label="C"

/Reference_Nucleotide(s)="G"
/Variant_Nucleotide(s)="A"
/Change="G -> A"
/Polymorphism_Type="Substitution"
/Qual="6569.77"
/Failed_Filters="PASS"
/Allele_count=2
/Allele_frequency=1
/Number_of_alleles=2
/Combined_Depth=139
/ExcessHet="3.0103"
1242249 /FS="0.000"

/MLEAC=2

/MLEAF=1
/Mapping_quality="40.84"
/QD="47.26"

/SOR="2.186"
/Genotype="1/1"
/AD="0,139"
/Sample_Depth=139
/Genotype_Quality=99
/PL="6598,448,0"
/label="A"

/Reference_Nucleotide(s)="G"
/Variant_Nucleotide(s)="T"
/Change="G->T"
/Polymorphism_Type="Substitution"
/Qual="5731.77"
/Failed_Filters="MQFilter"
/Allele_count=2
/Allele_frequency=1
/Number_of_alleles=2
/Combined_Depth=116
/ExcessHet="3.0103"
1242264 /F$="0.000"

/MLEAC=2

/MLEAF=1
/Mapping_quality="38.00"
/QD="49.41"

/SOR="2.107"
/Genotype="1/1"
/AD="0,116"
/Sample_Depth=116
/Genotype_Quality=99
/PL="5760,385,0"
/label="T"




Table S2. The combined bioinformatics analysis results of H. pylori G27 and Mutant-2
whole genome data(continued)

Position of Polymorphism Details of Polymorphism

/Reference_Nucleotide(s)="G"
/Variant_Nucleotide(s)="A
/Change="G -> A"
/Polymorphism_Type="Substitution"
/Qual="6050.77"
/Failed_Filters="MQFilter"
/Allele_count=2
/Allele_frequency=1
/Number_of_alleles=2
/Combined_Depth=126
/ExcessHet="3.0103"

1242283 /FS="0.000"

/MLEAC=2

/MLEAF=1
/Mapping_quality="39.23"
/QD="48.02"

/SOR="1.953"

/Genotype="1/1"

/AD="0,126"

/Sample_Depth=126
/Genotype_Quality=99
/PL="6079,412,0"

/label="A"

/Reference_Nucleotide(s)="T"
/Variant_Nucleotide(s)="G"
/Change="T->G"
/Polymorphism_Type="Substitution"
/Qual="5858.77"
/Failed_Filters="PASS"
/Allele_count=2
/Allele_frequency=1
/Number_of_alleles=2
/Combined_Depth=130
/ExcessHet="3.0103"
1242287 /FS="0.000"

/MLEAC=2

/MLEAF=1
/Mapping_quality="41.54"
/QD="45.07"

/SOR="2.452"
/Genotype="1/1"
/AD="0,130"
/Sample_Depth=130
/Genotype_Quality=99
/PL="5887,406,0"
/label="G"

/Reference_Nucleotide(s)="T"
/Variant_Nucleotide(s)="C"
/Change="T->C"
/Polymorphism_Type="Substitution"
/Qual="2804.77"
/Failed_Filters="PASS"
/Allele_count=1
/Allele_frequency="0.5"
/Number_of_alleles=2
/BaseQRankSum="9.370"
/ClippingRankSum="0.000"
/Combined_Depth=429
/ExcessHet="3.0103"
/FS="2.013"

/MLEAC=1

/MLEAF="0.5"
/Mapping_quality="44.72"
/MQRankSum="-0.662"
/QD="6.54"
/ReadPosRankSum="-2.656"
/SOR="0.939"
/Genotype="0/1"
/AD="324,105"
/Sample_Depth=429
/Genotype_Quality=99
/PL="2833.0.10407"

1243410




Table S2. The combined bioinformatics analysis results of H. pylori G27 and Mutant-2
whole genome data(continued)

Position of Polymorphism Details of Polymorphism
/Reference_Nucleotide(s)="C"
/Variant_Nucleotide(s)="T"
/Change="C ->T"
/Polymorphism_Type="Substitution"
/Qual="5134.77"
/Failed_Filters="PASS"
/Allele_count=1
/Allele_frequency="0.5"
/Number_of_alleles=2
/BaseQRankSum="-10.125"
/ClippingRankSum="0.000"
/Combined_Depth=693
/ExcessHet="3.0103"
/FS="4.063"

/MLEAC=1

/MLEAF="0.5"

/Mapping _quality="52.33"
/MQRankSum="-5.739"
/QD="7.a46"
/ReadPosRankSum="2.685"
/SOR="1.079"
/Genotype="0/1"
/AD="488,200"
/Sample_Depth=688
/Genotype_Quality=99

/PL="5163.0.17376"
/Reference_Nucleotide(s)="G"

/Variant_Nucleotide(s)="A"
/Change="G -> A"
/Polymorphism_Type="Substitution"
/Qual="720.77"
/Failed_Filters="MQRankSumLow;QDFilter"
/Allele_count=1
/Allele_frequency="0.5"
/Number_of_alleles=2
/BaseQRankSum="-6.455"
/ClippingRankSum="0.000"
/Combined_Depth=971
/ExcessHet="3.0103"
/FS="47.951"

/MLEAC=1

/MLEAF="0.5"
/Mapping_quality="58.43"
/MQRankSum="-29.608"
/QD="0.74"
/ReadPosRankSum="-2.724"
/SOR="6.617"
/Genotype="0/1"
/AD="888,83"
/Sample_Depth=971
/Genotype_Quality=99

/PL="749.0.37701"
/Reference_Nucleotide(s)="G"

/Variant_Nucleotide(s)="A"
/Change="G -> A"
/Polymorphism_Type="Substitution”
/Qual="720.77"
/Failed_Filters="MQRankSumLow;QDFilter"
/Allele_count=1
/Allele_frequency="0.5"
/Number_of_alleles=2
/BaseQRankSum="3.239"
/ClippingRankSum 0.000"
/Combined_Depth=975
/ExcessHet="3.0103"
/FS="47.769"

/MLEAC=1

/MLEAF="0.5"

/Mapping _quality="58.46"
/MQRanNnkSum="-29.838"
/QD="0.74"
/ReadPosRankSum="-3.160"
/SOR="7.403"
/Genotype="0/1"
/AD="893,81"
/Sample_Depth=974
/Genotype_Quality=99

/Pl ="749.0.3 o1

1243461

1243648

1243650




sequencel - 235 rRNA TAAGCCGAGTCCG. GGGHRIAGGTGATGGC. 5 TATTL,LAATA CGACTAT
NC_011333 - 235 rRNA 2 TAAGCCGAGTCCG GGTGATGGC, TGG TATTCCAATACCGACTAT

Figure S1. Position of SNPs detected (T1495A, T1494A, T1490A, T1476A, G1472T) via WGS in Mutant 1 strain.

H.pylori G27

H.pylori G27 |

GGC.'“-.,a'kf.:}'\CGGGaux'_:MCCCCGT I IA(_TA(_AACT_D’\GL) C )uxT(

Figure S2: Signal decreases observed in Sanger sequence analysis are thought to be due to potential
methylations occurring in the 235 rRNA region, leading to breaks.



