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Inferring Bacterial Culture
from Idenfitication Graph of Bacteria for Antibiogram

Kazukt Nagavamal®  KenTa ETob?) Naova HaracucH!b®) KouicHr HiraTaZ:d)

Abstract: In this paper, we formulate an identification graph of bacteria for antibiogram, and infer the bac-
terial culture by regarding an independent set of the identification graph as a set of representative bacterial
cultures. First, we construct identification graphs of bacteria for antibiogram in bacterial culture data pro-
vided from Osaka Prefectural General Medical Center. Then, by applying a simple greedy algorithm to find
an independent set to identification graphs, we infer the bacterial culture approximately. Furthermore, by
implementing three exact exponential time algorithms to find the maximum independent set, we investigate

the computational time of them.
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Staphylococcus aureus 9778 892 169096 589
Pseudomonas aeruginosa 4052 1038 140773 868
Escherichia coli 2651 440 39157 342
Enterococcus faecalis 2330 303 15279 276
Klebsiella pneumoniae 1697 132 3587 113
Staphylococcus epidermidis 1629 528 70192 387
Enterobacter cloacae 1378 346 18697 310
Candida albicans 996 18 47 10
Staphylococcus coagulase 995 479 56863 313
Streptococcus pneumoniae 872 409 13527 405
Serratia marcescens 750 166 5853 137
Stenotrophomonas maltophilia | 738 408 16283 388
Enterococcus faecium 700 195 3974 188
Streptococcus agalactiae 562 74 1391 72
Candida glabrata 497 12 25 8
Acinetobacter calcoaceticus 465 191 6455 181
Klebsiella oxytoca 428 75 646 70
Enterobacter aerogenes 339 139 3697 130
Proteus mirabilis 316 59 607 51
Haemophilus influenzae 312 105 1830 103
Streptococcus intermedius 304 130 881 129
Bacteroides fragilis 300 75 456 37
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procedure Greedy(G)

/¥*G=(V,E): 000 */
1 I+ 0
2 while G # () do
3 select 00000 veV;
4 \; I+ TU{v}; G+ G\NJvJ;
5 return [;

O0oOoboOdO 1: Greedy
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procedure mis1(G)

/¥*G=(V,E): 000 */

1 if |V| =0 then

2 L return 0;

select 00000 veV;

4 return 1 + max{mis1(G\N[v]) | y € N[v]};

OgOoO0doO00 2: mist
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Proteus mirabilis

Klebsiella oxytoca

05 000 1000000000000000000000

oo vl B mw
Pseudomonas aeruginosa 1038 140793 157 3.81
Staphylococcus aureus 892 169096 133 2.35
Staphylococcus epidermidis 528 70192 137 1.98
Staphylococcus coagulase (-) 479 56863 86 2.01
Escherichia coli 440 39157 113 2.46
Streptococcus pneumoniae 409 13527 113 6.09
Stenotrophomonas maltophilia| 408 16283 76 5.05
Enterobacter cloacae 346 18697 51 3.17
Enterococcus faecalis 303 15279 56 2.97
Enterococcus faecium 195 3974 62 4.67
Acinetobacter calcoaceticus 191 6455 35 2.78
Serratia marcescens 166 5853 47 2.32
Enterobacter aerogenes 139 3697 19 2.56
Enterococcus avium 139 2690 49 3.50
Klebsiella pneumoniae 132 3587 37 2.38
Streptococcus intermedius 130 881 42 8.93
Haemophilus influenzae IT 106 1285 29 4.20
Haemophilus influenzae 105 1830 32 2.93
procedure mis2(G)
/¥*G=(V,E): 000 */
1 if Jv s.t. d(v) = 0 then
2 L return 1+ mis2(G\{v});
if Jv s.t. d(v) = 1 then
4 L return 1+ mis2(G\N[v]);
5 if A(G) > 3 then
select 00000 veV;

7 return max{1l + mis2(G\N[v]),mis2(G\{v})};

8 if A(G) <2 then

9 L return a(G);

000000 3: mis2
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procedure mis3(G)
/*G=(V,E): 000 */
1 if A(G) > 3 then
2 L select 00000 v € V; return
max{1l + mis3(G\N[v]),mis3(G\{v})};
if A(G) <2 then
L return o(G);

OO0O0000 4: mis3
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