\ y v f R g e N
-’d. ¥ s -' r o
.'/' ¢ b o ) . N
|K :'.v. e e ” -:' Rocr o Foarky
| 4 \ ® L Moy
L
.\ - . o ’s [ a3 Rves
- X, e
QIWI : RS P
v “ . L . ™ e
."‘0 'c‘...\i’.’ \. v " | san
.l \ "
. ®  Sdns v - " ‘e
~ - . A ‘..n\v_ - \
. - 1 ‘..'“' o \ . "oy i - . :
" ..“:".' % . ’° Loy o '.)0- Prormis &ore —
) . “wi e mo \ ) Fomen Por
it ) WIISN . ‘
g d T TN ’
suag Poteafigrg L :
r \. 2 Mix
_ . O' - .
v Acvmdendu ! - ) h\ w
st A umy ‘ .." v \\\"\" .\ \‘
o I e Y A ! y
e )
= Alaska 3™
o - p \ 4
St ) \ . "
o .
5 n‘._’. e lin
.0,1 Ao # . )/ ‘..
- -r- .
) - '\ 4 "4
( " 4 »
M -
‘ - > '’ y .
Princs kpmlq « v ¥ -
. L
! \(
J e . o 7 . 9 }
F7 votaa raa® i TN : o .y
. .
- r -
d'. "
Lo .
. " 1
F gritush
Columbia |
ey - .
. '

Pacltftirce f“""“

MY e
-

aPTs R dy, e "“"L o e AN Pl - A A

Usmg Whole genome sequencing ’m drlve T8 elimination m A low- mcldence semng

,’ r “’?:;;;;;f; 1{“ M SN t,. Jenmfer Gardy, BC Centre turﬂlsease Contml

' ! ) ‘,’, ~fTh ..W

| - Yl " f

: 2 Urn' * V""'* o e
g A i 3 Y
Wem o b - - -‘“‘- w-‘ r‘*& u'o ' .\)—“ ‘?".‘b“\;‘..

-







1 W6 PROVIN™S FAR GREATER INS|
| " z, BIS ONLY FULLY REALIZED THROUGH 600D EPI DAT







.'x:l\‘"((“‘
o ' :ml Wefes

4! n & L1 e )
i, VI

BC OCCURSIN 2
NADA ‘




levic88mes
rErae t(ﬂ/e,:_
rlter XV
S PSP ry l//_
r Py T




HiSeqX

=
o
—
e
[
bd

-

iHlumina

S ——
——
SN

e All culture+ isolates since 2005 genotyped with 24-loci MIRU-VNTR (~2300)

e Anything 2005-14 a) with a shared MIRU-VNTR pattern or b) interesting sequenced (~1400)
* Al 2015 isolates sequenced, 2016/17 underway (~750)

e Oxford/PHE bioinformatics pipeline

* Genomes and resistance data in NCBI






38% Eum-Americgn_

0. (e 24% ast Asian

T % Bast Afican/india
03%Indo-Oceanic

Amap of all MIRU-VNTR TB genotypes in BC. 2005-2014.
Canadian-born/Born outside Canada












Tuberculosis Germs Get from One Body inte Another

%

%
ONE IN FOUR TB CASES IN BC IS
DUE TO LOCAL TRANSMISSION




SOME MIRU-VNTR CLUSTERS DISINTEGRATE AFTER WGS

Clusten, 21 (25 pwph)




OF 195 UNIQUE MIRU-VNTR CLUSTERS,
100 COMPLETELY DISINTEGRATED AFTER WGS

Jo% Ur THESE ISULATES WERE NON EURO-AMERICAN LINEAGE STRAINS



Clusten, 2

(66 pwpﬂa)

WGS LINKS MIRU-VNTR GLUSTERS
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GAGGCTCAATCAAGCCCCGCGHEGGCCHEGCAAGGAGTGEABNATACAGG
GAGGCTCAATHMAAGCCHICGCGGGGCCHMMGCAAGGAGTGEARABITACAGG
GAGGCGCAGTCAAGCCCCACGGEGCCCCACAAGGAGTGCGATACARIG
GAGGCGCAGEBCAAGCCCCACGGHEGCCCCACAAGGAGGGCGATACARNG
GAGGCGCAGTCAGGCCCCACGGHEGCCCCACBAGGAGTGCGATACAGG
GAGGCTCAATCAAGCCCCACGGGGCCCCACAAAGAGTGCGANACAGG
GAGGCTCAATCAAGCCCCACGGGGCCCCACAAAGAGTGCGANACAGG
GAGGCTCAATCAAGCCCCAMGGGGCCCCACAAAGAGTGCGANABAGG
GAGGCTCAATCAAGCCCCACGGGGCCCCACAAAGAGTGCGANACAGG
GAGGCTCAATCAAGCCCCACGGGGCCCCACAAAGAGTGCGANACAGG
GAGGCTCAATCAAGCCCCACGGGGCCCCACAAAGAGTGCGANACAGG
GAGGCTCAATCEIAGCCCCACGGGGCCCCACAAAGAGTGCGANACAGG
GAGGCTCAATCEHIAGCCCCACGGGGCCCCACAAAGAGTGCGANACAGG
GAGGCTCGATCEBIAGCCCCAMGGGGCCCCACAAAGAGTGCGANFIACAGG
GAGGCTCAATCHEAGCCCCACGGGGCCCCACAAAGAGTGCGANACAGG
GAGGCTCAATCEIAGCGCCACGGGGCCCCACAAAGAGTGCGANMACAGG
BAGGCTCAATCEBIAGCCCCACGGGGCCCCACAAAGAGTGCGANMACAGG
GAGGCTCAATCEIAGCCCCACGGGGCCCCACABAGAGTGCGANACAGG
GAGGCTCAATCEBAGCCCCACGGGGCCCCACAAAGAGTGCGANACAGG
GAGGCTCAATCEBIAGCCCCACGGGGCCCCACAAAGAGTGCGANACAGG
GAGECTCAATCAAGCCCCACGGGGCCCCACAAAGGHATGCGANAEBAGG
GABGGTCAATCAAGCCCCACGGGHECCCCACAAGGAGTGCGATACGGG
GABGGTCAATCAAGCCCCACGGGGCCCCACAAGGAGTGCGATACGGH



GAGGCTCAATCAAGCCCCGCGAGGCCIEGCAAGGAGTGABAATACAGG
GAGGCTCAATEAAGCCEBCGCGGGGCCEEGCAAGGAGTGHEARAEBTACAGG
GAGGCGCAGTCAAGCCCCACGGHEGCCCCACAAGGAGTGCGATACARIG
GAGGCGCAGACAAGCCCCACGGAGCCCCACAAGGAGGGCGATACARAG
GAGGCGCAGTCAGGCCCCACGGHEGCCCCACBAGGAGTGCGATACAGG
GAGGCTCAATCAAGCCCCACGGGGCCCCACAAAGAGTGCGANACAGG

These isolates were picked up 2001-2004.

The level of diversity we see
suggests this is an “old” strain.



These isolates came from one region.

GAGGCTCAATCAAGCCCCACGGGGCCCCACAAAGAGTGCGANMACAGG
GAGGCTCAATCAAGCCCCACGGGGCCCCACAAAGAGTGCGANACAGG
GAGGCTCAATCAAGCCCCANIGGGGCCCCACAAAGAGTGCGANMABAGG
GAGGCTCAATCAAGCCCCACGGGGCCCCACAAAGAGTGCGANACAGG
GAGGCTCAATCAAGCCCCACGGGGCCCCACAAAGAGTGCGANACAGG
GAGGCTCAATCAAGCCCCACGGGGCCCCACAAAGAGTGCGANACAGG
GAGGCTCAATCEIAGCCCCACGGGGCCCCACAAAGAGTGCGANACAGG
GAGGCTCAATCEBIAGCCCCACGGGGCCCCACAAAGAGTGCGANFIACAGG
GAGGCTCGATCEBIAGCCCCANIGGGGCCCCACAAAGAGTGCGANIACAGG
GAGGCTCAATCEBAGCCCCACGGGGCCCCACAAAGAGTGCGANACAGG
GAGGCTCAATCEHIAGCGCCACGGGGCCCCACAAAGAGTGCGANACAGG
BAGGCTCAATCEBAGCCCCACGGGGCCCCACAAAGAGTGCGANACAGG
GAGGCTCAATCEMAGCCCCACGGGGCCCCACABAGAGTGCGANACAGG
GAGGCTCAATCEHIAGCCCCACGGGGCCCCACAAAGAGTGCGANACAGG
GAGGCTCAATCEHAGCCCCACGGGGCCCCACAAAGAGTGCGANACAGG
GAGECTCAATCAAGCCCCACGGGGCCCCACAAAGGHNTGCGANMABAGG
GABRGGTCAATCAAGCCCCACGGGHECCCCACAAGGAGTGCGATACGGG



These individuals were separated by
thousands of kilometres and four years.

GARGGTCAATCAAGCCCCACGGGACCCCACAAGGAGTGCGATACGGG
GARGGTCAATCAAGCCCCACGGGGCCCCACAAGGAGTGCGATACGGSE
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Discovery Design Implement
Information Gathering Design & Evaluation Finalize Design

ﬂ -y~ N
Expert TB Workflow Task & Data Design Sprint Design Choice
Consults Map Questionnaire Questionnaire
Data
Gathered
Qualitative @ O
Quantitative O O

Study Design Exploratory Sequential Model Embedded Model

"Design isn tjust what it baoks and, feels lifte

- design is fow it wonks” - Steue JoBs



HOW DO WE PRESENT SUSCGEPTIBILITY RESULTS?

__Basic table

Drug Susceptibility

Sentence |
Tngmmsmmmm. rifampin. It is sensitive to \
Clinician E]
Non-clinician C @

|Dru98useoptibﬂty

____________ Riampn ‘

Binned by phenotype

/

Drug Susceptibility

Prediction Drugs

Senstive | Ethambutol , Pyrazinimide

Resistant | Isoniazid, Rifampn

eterminate
By phenotype
@
\By drug

Drug Susceptibility
Drug Prediction
Isoniazid Resistant
Rifampin Resistant
Ethambutol Sensitive
Pyrazinimide Sensitive

QO=
Ll




MYCOBACTERIUM TUBERCULOSIS

WHOLE GENOME SEQUENCING REPORT
NOT FOR DIAGNOSTIC USE

See https://githud, con/azcrisan/T8-WGS-MicroReport for how to automatically fill the contents of this template

Patient Name JOHN DOE Patient ID 12345678910

Birth Date 2000-01-01 Location SOMEPLACE

Sample Type SPUTUM Sample Date 2016-12-25

Reporting Lab LAB NAME Report Date/Time 2017-01-01, 15:36

Requested By REQUESTER NAME  Requester Contact REQUESTER@EMAILCOM
Summary

The specimen was positive for Mycobacterium tuberculosis. It is resistant to isoniaizd and rifampin. It belongs to a

cluster, suggesting recent transmission,

Organism

The specimen was positive for Mycobacterium tuberculosis

Drug Susceptibility

Drug susceptibility is predicted by the presence 3 KA AN TSI ot
e i [ Mono-resistance predicted
:: r:muﬁowc;sﬁ:nown to confer drug resistance in @ Multi-drug resistance predicted
L tuber ’ 0 Extensive drug resistance predicted
Drug class Prediction Drug Resistance Gene (Amino Ackd Mutation)
Sensitive Ethambutol No resistance mutation detected
: Pyrazinimide No resistance mutation detected
First Line
Isoniazid katG (S315T)
Resistant
Rifampin rpoB (S531L)
Streptomycin No resistance mutation detected
Ciprofloxacin No resistance mutation detected
Ofloxacin No resistance mutation detected
Second Line  Sensitive Moxifloacin No resistance mutation detected
Amikacin No resistance mutation detected
Kanamycin No resistance mutation detected
Capreomycin No resistance mutation detected
Page 1 of 2 Patient 1D: 12345678910 | Date: 2017-01-01 | Location: Someplace
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