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Supplementary Figure 1. Minimum inhibitory concentration (MIC) value distributions for the 48 Israeli 

isolates for amoxicillin, clarithromycin, levofloxacin, metronidazole, and rifampicin. Blue bars indicate MIC 

values which render the isolate susceptible to the particular agent, whereas red bars indicate resistant isolates 

per BSAC breakpoints. 
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Supplementary Table 2. List of previously described mutations associated with phenotypic resistance in H. 

pylori and mutations observed for the first time in this study.  

Antimicrobial Gene Mutation Reference 

AMO pbp1A 

A69V 

1 
S414R 
Y484C 
T541I 
T556S 
N562Y 1,2 
S402G 

3 

E406A 
S543R 
S589G 
G595S 
S417T 
A369T 

4 V374L 
L423E 
T593A 
G94E This study N461D 

CLA 23S 
rRNA 

G2141A 
5 A2142G\C 

A2143G\C\T 
G2224A 6 
T2182C 

7 T2190C 
C2195T 
A2223G 
G2111A 

8 A2115G 
A2144G   
C2147G 
G2172T 9 
G2254T 
C2173T This study 
G2212A 

LEV gyrA 

D91Y\G\N 
10 A97V 

A88V 
N87K\I\Y 10,11 

D86N 11 
R140K 12 



D192N 
M191I 

13 

V199A 
G208E 
I234V 
A272G 
H354R 
R397Q 
N495S 
I498T 

Y513H 
A524V 
D610N 
E632G 
S633G 
S652G 
E679D 
K694R 
G733E 
M803V 
D143E 

14 A207T 
E214K 
T239M  This study 

MET rdxA 

H25R 

13 

S30R 
P44L 
S45R 

V111A 
A183V 
L185Y 
L188V 
Y47C 

15 
K63E 

A143T 
G145V 
R200G 
P51L 16 A67V 

D157N 17 
G189C 17,18 
T49K 19 
Y26V 20 A37V 



A40P 
K64N 
R90K 

L153-stop 
V172I 

Q50-stop 20,21 
R16H\C 

18 

C19Y 
T31E 

H97Y\T 
S108A 

A118T/s 
R131K 
D59N 

21 V204I 
A206T 
V86I 

This study P96L 
G122R 

frxA 

A32V 

20 W68-stop 
A152V 
A153V 
F72S 

21 G73S 
C193S 
A70T This study 

A138V 
    

RIF rpoB 

L525P 
22 S545L 

I586L\N 
V149F 23 

Q527R\K 24 D530V/Y/G/F 
H540N\Y 25 

R701H 
L547F 26 
V783M This study 

additional variants references; 27,28,29,30,31,32,33,34,35,36,37 



Supplementary Table 3. Genotype to phenotype concordance of Israeli isolates (n=48) with respect to published mutations known to confer 

resistance and novel point mutations 

  pbp1A 23s rRNA gyrA rdxA frxA rpoB 
All perfectly 

aligned 
Israeli 

isolates 
  
  

MIC values 

Isolates 
Isolates 

with novel 
mutations 

Isolates 
Isolates with 

novel 
mutations 

Isolates 
Isolates 

with novel 
mutations 

Isolates Isolates with 
novel mutations Isolates Isolates with novel 

mutations Isolates 
Isolates 

with novel 
mutations 

16 - - - - - - 1 - 1 - - - 

12 - - - - - - 10 
3 

8 
2 

(A70T, 
A138V) 

- - (V86I, G122R, 
P96L) 

6 - - 1 1 - - 6 1 6 - - - (G2212A) (V86I) 

4 - - 3 - - - 7 1 5 - - - (P96L) 

3 - - 8 1 - 1 4 - 4 - - - (C2173T) (T239M) 

2 - - 5 
1 

- - 1 - - - 1 
1 

(G2212A) (D530V, 
  R701H) 

1.5 - 
1 

1 - - - - - - - - -  (G94E 
N461D) 

1 - - 2 - - - 4 - 1 - 1 - 
0.75 - - 1 - - - 3 - 1 - 1 - 
0.5 2* - 4 - 2 - 1 - 1 - 7 - 

0.38 - - 4 - - - - - - - - - 
0.25 - - 4 - - - - - - - - - 

0.125 - - 3 - - - - - - - - - 
0.094 4 - 1 - - - - - - - - - 

0.064 6 1 - - 2 - 1 - 1 - 3 - (N461D) 
0.047 12 - - - 1 - - - - - 1 - 



0.032 6 - 4 - - - - - - - - - 

0.023 5 - - 1 1 - - - - - 2 - (G2212A) 
0.016 - - - - 5 - - - - - 4 - 

0.012 - - - - 5 - - - - - 4 1 
(V783M) 

0.008 - - - - 14 - - - - - 6 - 
0.006 - - - - 4 - - - - - 4 - 
0.004 - - - - 8 - - - - - - - 
0.003 - - - - 3 - - - - - - - 
0.002 - - - - 1 - - - - - - - 
SUM 35 2 41 4 46 1 38 5 28 2 34 1 

 
*Highlighted numbers in bold refers to phenotypically resistant isolates according to BSAC guidelines.  



Supplementary Table 4. Mutations observed in the pbp1A gene (previously described* and novel mutations). After imperfect alignments were 

omitted, 37 of the total 48 sequences remained for analysis.  

Mutation  WT 

Published mutations 

New variant New 
mutation Reference Likely associated with 

resistance phenotype 
Additional 
variants of 

the mutation 
A69V A V             1 

  37 0               
A369T A T             3 

  36 1               
V374L V L             3 

  37 0               
S402G S G       I     2 

  19 0       0       
E406A E A K V T M Q   2 

  4 32 0 0 1 0 0     
S414R S R       N     1 

  36 0       1       
S417T S T             2 

  35 2               
L423E L E             3 

  37 0               
Y484C Y C             1 

  37 0               
T541I T I             1 

  37 0               
S543R S R H N T       2 

  15 20 2 0 0         
T556S T S             1 

  37 0               
N562Y N Y D     H G   1, 2 

  34 3 0     0 0     
S589G S G       D     2 



  21 16       0       
T593A** T A G     S P   3 

  14 20 0     2 0     
G595S G S       A     2 

  8 25       4       
G94E G             E This study 

  35             1   
N461D N             D This study 

  32             5   
*Observed variants not present in the mutation library were searched against the NCBI database to determine if they were previously described (but 

not associated with resistance), and if found in NCBI they were described as “additional variants of the mutation”. Variants that were not detected 

previously in literature in the context of antibiotic resistance were referred to as “new variants.” 

**36 out of 48 alignments were used in the analysis of this mutation 

 



Supplementary Table 5. Mutations observed in the 23s rRNA gene (previously described in the literature* and novel mutations). After imperfect 

alignments were omitted, 45 of the total 48 sequences remained for analysis.  

Mutation  WT 

Published mutations 
New 

mutation Reference Likely associated with 
resistance phenotype 

G2111A G A       8 
  45 0         

A2115G A G       8 
  45 0         

G2141A G A       5 
  45 0         

A2142G\C A G C     5 
  44 1 0       

A2143G\C\T A G C T   5 
  28 17 0 0     

A2144G   A G       8 
  45 0         

C2147G C G       8 
  45 0         

G2172T G T       9 
  45 0         

T2182C T C       7 
  43 2         

T2190C T C       7 
  45 0         

C2195T C T       7 
  45 0         

A2223G A G       7 
  45 0         

G2224A G A       6 
  45 0         

G2254T G T       9 



  45 0         
C2173T C       T This study 

  44       1   
G2212A G       A This study 

  42       3   
*Observed variants not present in the mutation library were searched against the NCBI database to determine if they were previously described (but 

not associated with resistance), and if found in NCBI they were described as “additional variants of the mutation”. Variants that were not detected 

previously in literature in the context of antibiotic resistance were referred to as “new variants.”  



Supplementary Table 6. Mutations observed in the gyrA gene (previously described* and novel mutations). After imperfect alignments were 

omitted, 47 of the total 48 sequences remained for analysis.  

Mutation  WT 

Published mutations 

New variant New mutation Reference Likely associated with 
 resistance phenotype 

Additional variants 
 of the mutation 

D86N D N                 11 
  47 0                   

N87K\I\Y N K I Y T  S H     10, 11 
  43 2 1 0 1  0 0       

A88V A V     P           10 
  47 0     0             

D91Y\G\N D Y G N             10 
  45 0 0 2               

A97V A V                 10 
  47 0                   

R140K R K                 12 
  46 1                   

D143E D E         N       14 
  47 0         0         

M191I M I         F T     13 
  8 39         0 0       

D192N D N                 12 
  45 2                   

V199A V A     I   M T E   13 
  37 10     0   0 0 0     

A207T A T                 14 
  46 1                   

G208E G E    A   R K Q   13 
  1 35    11   0 0 0     

E214K E K         G       14 
  47 0         0         

I234V I V                 13 



  37 10                   
A272G A g                 13 

  47 0                   
H354R H R         C S     13 

  1 43         3 0       
R397Q R Q                 13 

  16 31                   
N495S N S         G       13 

  35 12         0         
I498T I T         M       13 

  35 12         0         
Y513H Y H                 13 

  44 3                   
A524V A V                 13 

  44 3                   
D610N D N                 13 

  47 0                   
E632G E G         D S     13 

  32 15         0 0       
S633G S G                 13 

  37 10                   
S652G S G         D T     13 

  35 12         0 0       
E679D E D         N Y     13 

  5 42         0 0       
K694R K R         S       13 

  27 20         0         
G733E G E                 13 

  1 46                   
M803V M V         K I     13 

  35 12         0 0       
T239M T                 M This study 

  46                 1   



*Observed variants not present in the mutation library were searched against the NCBI database to determine if they were previously described (but 

not associated with resistance), and if found in NCBI they were described as “additional variants of the mutation”. Variants that were not detected 

previously in literature in the context of antibiotic resistance were referred to as “new variants.” 

 

  



Supplemental Table 7. Mutations observed in the rdxA gene (previously described* and novel mutations). Number of alignments remaining after 

imperfect alignments were removed is represented in the “N” column. 

Mutation  N WT 

Published mutations 

New variant New 
mutation Reference 

Likely 
associated 

with 
resistance 
phenotype 

Additional 
variants of the 

mutation 

R16H\C   R H C               18 
  43 41 1 1                 

C19Y   C Y       F         18 
  43 34 0       0           

H25R   H R       Y         13 
  43 42 1       0           

Y26V   Y V                 20 
  43 43 0                   

S30R   S R       N         13 
  43 43 0       0           

T31E   T E   A   K G       18 
  43 37 6   0   0 0         

A37V   A V       S T       20 
  43 43 0       0 0         

A40P   A p       T         20 
  43 43 0       0           

P44L   P L                 13 
  43 43 0                   

S45R   S R       N         13 
  43 43 0       0           

Y47C   Y C                 15 
  43 43 0                   

T49K   T K                 19 
  43 43 0                   

Q50-stop   Q stop                 20, 21 
  43 43 0                   

P51L   P L                 39 



  43 43 0                   
D59N   D N       S         21 

  43 0 43       0           
K63E   K E   Q             15 

  43 43 0   0               
K64N   K N       R S       20 

  43 43 0       0 0         
A67V   A V                 13 

  43 42 1                   
R90K   R K       N G S     20 

  43 28 14       0 0 1       
H97Y\T   H T Y     I M       18 

  43 34 6 3     0 0         
S108A   S A       P T       18 

  43 41 2       0 0         
V111A   V A       M         13 

  43 38 5       0           
A118T/s   A T S               18 

  43 40 3 0                 
R131K   R K                 18 

  43 24 19                   
A143T   A T                 15 

  43 43 0                   
G145V   G V   E R W A       15 

  43 43 0   0 0 0 0         
L153-
stop   L stop                 20 

  43 43 0                   
D157N   D N       Y Q G     20 

  43 43 0       0 0 0       
V172I   V I                 20 

  43 38 5                   
A183V   A V       R         13 

  41 37 4       0           
L185Y   L Y       K         13 

  41 41 0       0           
L188V   L V       R F       13 



  41 41 0       0 0         
G189C   G C       D I S     17, 18 

  41 41 0       0 0 0       
R200G   R G       E D       15 

  41 41 0       0 0         
V204I   V I       L Q A T   21 

  41 25 16       0 0 0 0     
A206T   A T       Q K L E   21 

  41 41 0       0 0 0 0     
V86I   V                 I This study 

  43 41                 2   
P96L   P                 L This study 

  43 41                 2   
G122R   G         S       R This study 

  43 40         2       1   
*Observed variants not present in the mutation library were searched against the NCBI database to determine if they were previously described (but 

not associated with resistance), and if found in NCBI they were described as “additional variants of the mutation”. Variants that were not detected 

previously in literature in the context of antibiotic resistance were referred to as “new variants.” 

 

  



Supplementary Table 8. Mutations observed in the frxA gene (previously described* and novel mutations). After imperfect alignments were 

omitted, 30 of the total 48 sequences remained for analysis. 

Mutation  WT 

Published mutations 

New variant New mutations Reference Likely associated 
 with resistance 

 phenotype 
A32V A V T S     20 

  30 0 0 0       
W68-stop W stop       20 

  30 0           
F72S F S       21 

  30 0           
G73S G S       21 

  30 0           
A152V A V T      20 

  28 2 0         
A153V A V G Q T   20 

  30 0 0 0 0     
C193S C S F V     21 

  30 0 0 0       
A70T    A G V T This study 

      28 0 0 2   
A138V    A T   V This study 

      28 0   2   
*Observed variants not present in the mutation library were searched against the NCBI database to determine if they were previously described (but 

not associated with resistance), and if found in NCBI they were described as “additional variants of the mutation”. Variants that were not detected 

previously in literature in the context of antibiotic resistance were referred to as “new variants.” 

 

  



Supplementary Table 9. Mutations observed in the rpoB gene (previously described* and novel mutations). After imperfect alignments were 

omitted, 46 of the total 48 sequences remained for analysis. 

Mutation  WT 
Published mutations 

New variant New 
mutation Reference Likely associated 

with resistance 
phenotype 

Additional 
variants of the 

mutation 
V149F V F             23 

  46 0               
L525P L P             22 

  46 0               
Q527R\K Q R             24 

  46 0               
D530V D V   N E       25 

  45 1   0 0         
H540N\Y H N             25 

  46 0               
S545L S L             22 

  46 0               
L547F** L F             26 

  45 0               
I586L\N I L N           22 

  46 0 0             
R701H R H       C     25 

  45 1       0       
V783M V             M This study 

  44             2   
*Observed variants not present in the mutation library were searched against the NCBI database to determine if they were previously described (but 

not associated with resistance), and if found in NCBI they were described as “additional variants of the mutation”. Variants that were not detected 

previously in literature in the context of antibiotic resistance were referred to as “new variants.” 

** 45 out of 48 alignments were used in the analysis of this mutation. 
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