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Integrating Genomic Data into Public Health 
Surveillance for Multidrug-Resistant 

Organisms, Washington, United States  
Appendix 2 

Report Sample 

The following pages show an example of our automated summary report with mock-up 

data (https://github.com/NW-PaGe/BacterialGenomicsSummaryOutput). The report contains 

tables that summarize key details about the genomic clusters identified through BigBacter 

(https://github.com/DOH-JDJ0303/bigbacter-nf) such as the total number of sequences in each 

cluster, number of new sequences added to previously identified clusters, names of submitting 

health facilities and submitting counties, and which sequences show evidence of close linkage. 

The report is shared along with genomic interpretations and Microreact files. 

https://doi.org/10.3201/eid3113.241227
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Bacte rial Genomics - Summary Rep ort 
AUTHO R                                                                                                                                                                   PUBLISHED 
Molecular Ep id e mio lo g y Prog ram, WA DO H                                                                                                   Novemb er 22, 2024 
 
O ve rvie w Ne w Samp le s 
The re  are  2 new seq uencing  re sults in this Big Bacte r run. 
This is the  map p ing  of the  seq uencing  ID to  the  corre sp ond ing  case  ID. 

ID WA_ID CASE_ID 
Samp le  c WA0000000 100000000 

Samp le  e  WA9999999 109999999 

The  new iso late s were  classified  b y Big Bacte r as fo llo ws: 
ID Q UAL TAXA GENO MIC 

CLUSTER 
ISO  IN 
CLUSTER 

ISO  
PASS Q C 

Samp le  c PASS Kleb sie lla_p neumoniae  8 6 6 

Samp le  e  PASS Pseud omonas_ae rug inosa 17 1 1 

 
O f those , the  fo llowing  iso late s re sulted  in new g ene tic cluste rs. 

ID Q UAL TAXA GENO MIC 
CLUSTER 

ISO  IN 
CLUSTER 

ISO  
PASS Q C 

Samp le  e  PASS Pseud omonas_ae rug inosa 17 1 1 

 
Faile d  Iso late s 
The  fo llowing  iso late s faile d  q uality contro l. 
The r e  we r e n ' t  a ny i s ol a t e s  t ha t  f a i l e d qua l i t y  c ont r ol  i n  t hi s  r un 
Re comb ination 
Bacte rial reco mb ination is the  p rocess whe re  b acte ria exchang e  g ene tic mate rial with each o the r which lead s to  the  
g ain o f new DNA se q uences into  the ir g enomes. It is imp ortant to  b e  aware  o f recomb ination when cond ucting  
g enomic analyses b ecause  recomb ination e vents can b e  confused  with mutations events which can imp act me trics used  
to  characte rize  re lationship s b e tween se q ue nces, such as calculating  sing le  nucleo tid e  p o lymorp hisms (SNP) d istances. 
The  b io informatics p ip e line s d eve lo p ed  at WA PHL use  Gub b ins, a me thod  to  d e tect and  contro l fo r recomb ination. If 
recomb ination is d e tected  the  site s whe re  reco mb ination is p re sent are  masked  in the  SNPs d istance  calculations and  in 
the  p hylog e ne tic tre e s. 
We  evaluate  reco mb inatio n in multip le  ways. First the  numb er o f site s whe re  recomb ination was d e tected  is d ivid ed  b y 
the  to tal leng th o f the  core  g enome . If reco mb ination is more  than 5% in a g e nomic cluste r the  Gub b ins outp uts are  
used . If recomb ination is more  than 1% b ut le ss than 5%, then the  Snip p y and  Gub b ins outp uts are  re viewe d  jo intly to  
see  if they yie ld  d iffe rent inte rp re tations. If the  inte rp re tations d iffe r, then most like ly we  will use  the  Gub b ins fo r the  
g enomic inte rp re tations. 

TAXA GENO MIC 
CLUSTER 

MAX_%Recomb _Detected  

Kleb sie lla_p neumoniae  8 4.373 

Sequences that re sulted  in new g ene tic cluste rs are  exclud ed  from this calculation. 
 
 
SNP Min and  Max Distance s 
The  minimum and  maximum SNP d istances fo r each g enomic cluste r b y each me thod , Snip p y and  Gub b ins, are  
summarized  b e low 

Source  MAX MIN 

Kleb sie lla_p neumoniae -00008-core -snp s_d ist.g ub b ins-long  381 2 
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Kleb sie lla_p neumoniae -00008-core -snp s_d ist.snip p y-long  2,454 3 

Sequences that re sulte d  in ne w ge ne tic cluste rs are  excluded  from this calculation. 
Ge nomic Linkag e s 
Based  on the  SNP d istance s the se  are  the  strong  (0-10 SNPs) and  inte rmed iate  (11-50 SNPs) linkag es found  among  the  
new iso late /s and  o the r se q uences in the  corre sp ond ing  g enomic cluste rs. 
Kleb sie lla_p neumoniae -00008-core -snp s_d ist.g ub b ins-long   

ID Strong  Ge ne tic Linkag es (0-10 SNPs) Inte rmed iate  Gene tic Linkag es (11-50 SNPs) 
Samp le  c Samp le  a  

 

Samp le  c Samp le  b   

 
Kleb sie lla_p neumoniae -00008-core -snp s_d ist.snip p y-long  

ID Strong  Ge ne tic Linkag es (0-10 SNPs) Inte rmed iate  Gene tic Linkag es (11-50 SNPs) 
Samp le  c Samp le  a  

 

Samp le  c  Samp le  b  

 
Me tad ata 
This is an ove rview of the  me tad ata p e rtaining  to  each o f the  g eno mic cluste rs that contain new iso late s. The  facilitie s 
are  the  sub mitting  facilitie s and  the  countie s the  sub mitting  facilitie s’ county. 

Taxa_Genomic 
Cluste r 

Min 
Collection 
d ate  

Max 
Collection  
d ate  

All 
Countie s 

New 
Countie s 

All 
Facilitie s 

New 
Facilitie s 

All 
IDs  

New 
IDs 

ISO s Same  
Case  

K_p neumoniae_8 10-16-22 07-11-24 County x County x 
County z 
 

Facility I 
Facility II 
Facility III 

Facility 
III 

a, c, 
f, g , 
h, i 

c DO B:  
1-1-1999 
g , h  

P_ae rug ino sa_17 09-10-24 09-10-24 County x County x Facility II Facility II e  e  No  
iso late s 
from the  
same  case  

 
Re source s 
The  cod e  to  g ene rate  this rep ort is availab le  he re : 
http s:/ /g ithub .com/NW-PaGe /Bacte rialGe nomicsSummaryO utp ut 
The  fo llowing  b io informatics me thod s were  used  b y WA PHL to  g ene rate  so me  of the  d ata summarized  in this re p ort. 
Big Bacte r b io informatics p ip e line  http s:/ /g ithub .com/d oh-jd j0303/b ig b acte r-nf 
Snip p y http s:/ /g ithub .com/tsee mann/snip p y 
Gub b ins http s:/ /g ithub .com/nickjcrouche r/g ub b ins 

 

https://github.com/NW-PaGe/BacterialGenomicsSummaryOutput
https://github.com/doh-jdj0303/bigbacter-nf
https://github.com/tseemann/snippy
https://github.com/nickjcroucher/gubbins
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