HHOBAUUUN B ANATHOCTUKUA
CEKBEHMpOBaHME NMNOJZIHOTO NT’eHOMad

Op. Tnptc LLIKeHaepc

Bpay nabopaTtopum PuKCKOM BOCTOUHOM KAMHUYECKOMN YHUBEPCUTETCKOM
601bHULbI

BO3 LeHTp coTpyaHmuyectBa no obyyeHuto n nccnepgosaHHyo M/Y-Th,



CKPUHUHT U
COPTUPOBKA Ha
Tyb6epkynes

Test/tool
(Manufacturer)

Delft Light
(Delft Imaging)

FDR Xair
(Fujifilm)

Impact
(MinXray)

HandMed
[JLK Inspection)

CADATE vé
(Delft Imaging)

gXRv3
(qure.ai)

INSIGHT CXR
(Lunit)

JLD-02K
IVIEWER-X
[JLK Inspection)

TE Breathalyser

(Rapid Biosensor

Systems)

Asonose
[The eNose
Company)

Type

Portable X-ray

Portable X-ray

Portable X-ray

Portable X-ray

CAD

CAD

CAD

CAD

Breath test

Breath test

Sensitivity*/
Specificity*/f
AUC*

SE: 95%
5P: BO%
AUC: 0.92%%

SE: 295%™
SP: 8256
AUC: 0.94%

SE: 95%
SP: 74%
AUC: 0.94%

Mot yet available

SE: > 95%

5P » 95%
{early data from
field trials)

SE: 81%
SP: 60067

WHO & Foundation for Innovative New
Diagnostics (FIND)

Lowest
level of use

Community

Community

Community

Community

Community

Community

Community

Community

Community

Community

Time to results

10
seconds*?

2-3
seconds

~d
seconds*®

< 3 seconds®’

< 20 seconds™

< 1 min

20 seconds

= 10 seconds

2 min

Rapid

Price per image/

test/tool

~US$83,000
(including
portable solar
panel**

Us$70,000 to
US$100,000

US$47,000 to
UsS$50,000%

Varies®®

Image:
US$0.82 to
Us$1.11;
Offline unit:
US$7,0002

Image:
Volume-based
pricing;**
Offline unit:
price not
available
Image:
Volume-based
pricing;*
Offline unit:
price not
available

Varies™

< US$5 per test;

< US$2,000
for the reader®

< USg10®

Stage of
development/
WHO review

Commercially
available

Commercially
available

Commercially
available

Commercially
available

WHO review:
2020

WHO review:
2020

WHO review:
2020

Projected year

of WHO review:

2021

Early stage
development

Early stage
development



WHO & Foundation for Innovative New
Diagnostics (FIND)

Test/tool

(Mankfacturer) 17P€

SILvAMP
TE LAM
(Fujifilm)

Mext-
generation
sensitive LAM
(Abbott)

Mext-
generation
sensitive LAM
(Gates
Foundation/
Salus
Discovery)

Mext-
generation
sensitive LAM
(Global Good/
Biopromic)

Urine LAM
test

Urine LAM
test

Urine LAM
test

Urine LAM
test

Sensitivity*

87.1%
0-100
CD4 cells/
mm?#
62.7%
101-200
CD4 cells/

mm=

Mot yet
Available

@0-95%
target
sensitivity™

Mot vet
Available

Specificity*

80.5%
0-100
CD4 cells/
mm?;

95%
101-200
CD4 cells/

|T||T|3 ar

Mot vet
available

Mot yet
available

Mot yet
available

Lowest
level of use

Community

Community

Community

Community

Time to
results

< &0 min

Mot yet

available

Mot yet

available

Mot yet

available

POC - Tect Ha buomapkep Tb, He Tpebytowmn cbopa MOKPOTLI

per test

Mot yet
available

Mot yet
available

Mot yet
available

Mot yet
available

Stage of
development/
WHO review

WHO review:
2021

Early
development®®

Early
development

Early
developments®



WHO & Foundation for Innovative New
Diagnostics (FIND)

TecTtbl AnA paHHero BbiABAEHMA TybepKyne3a n oueHKN 3GPEeKTUBHOCTH
leYeHuns

Test/tool Potential use  Sensitivity*/ . . Stage of
(Manufacturer) Type case Specificity®/ ALIC** Tima to results | Prick par test development
Y Incipient TE triage Early
Xpert-MTB-HR | Host blood RNA  \NCIPIENtTB/ 1 o) vunin): SE: 90% . Comparable to | 4 lopment:
, Treatment Mot yet available | pricing of other
(Cepheid) response/FCRE monitorin 5P: 55.8% Woert tectsild Expected launch
& Auc:0s9 - in 2023
Early
RISKG signature <t blood RNA  TB infection/ | o PCR-based ~ dcvelopment/
as3dy response/FCRE Incipient TB Not yet available < 30 min test pricing Projected year
[QuantubiDx) of WHO review:
2022\
FilmArray Assay | Host blood EMA | Treatment PCR-based Early

. e o Mot ilabl < 1 hour?® .
(bioh érieux) response/FCR monitaring ot yet available our test pricing development!?
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Mycobacterium tuberculosis
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M.tuberculosis
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CpaBHMTEIIbeIe 3Ha4eHUnA reHetTn4ecKoro matepmalsia, B
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KpynHomacwtabHoe napannenbHoe
cekBeHUpoBaHue (NGS — Next Generation Sequencing)

* KpynHoMacwTabHoe napansienbHoe CEKBEHMPOBAHUE
— OCHOBHOW MPUHLMN NPobonoAroToBKU:

—[Mony4yeHHble 6onbWIME KONNYECTBA C KNOHANbHO
aMmnanduunpoBaHHbiMU pparmeHTamm AHK

—[Mony4vyeHHble KNOHANbHO aMNINPULNPOBAHHbIE
dparmeHTbl JHK cekBeHUpPYIOT NapannenbHoO nytem
CeKBEeHUPOBAHMA KaXKA0ro KN10Ha OoTAe/IbHO.






TEXHOJI0ITNA CEKBEHNPOBAHUA

O6pasubl ouAHK HaHocAT Ha BHyTpeHHiolo  CBOBOAHBIM aganTep rmbpugmsyerca
MOBEePXHOCTb NpoTo4YHOM KtoBeTbl (flow cell). npanMmMepomMm, MPUKPenIeHHbIM K

AZanTepbl KPEnATCA K CIanay. MOBEPXHOCTWN NPOTOYHOM KIOBETDI,
obpasys cTpykTypy MOCTa.

[obaBnaoTca HykneoTuabl.
Flow Cell Overview

Figure 4 Flow Cell Cartridge

A Lane pair A—Lanes one and three
B Lane pair B—Lanes two and four
C |

Flow cell cartridge frame




TEXHOJ10IN'MA CEKBEHUNPOBaAHNA

[Monnmepasa cnHTe3NpyeT

KOMMIeMeHTapHYO AuAHK geHatypupyer, AmMnandukaumnsa 3aBepieHo. Ha
Lenb - 06pasyeTcs obpasyetca oy JHK. NOBEPXHOCTU MMEIOTCH
MocTuK AL JHK M/IOTHbIE CKONEHUSA

dparmeHToB AHK.




TEXHOJ10FNA CEKBEHNPOBaAHNA

[lobaBnserca Bce YeTbipe MeYeHbIX HykaeoTnaa, npanmepsl, AHK-noanmepasy.

nOﬂMMEPBBBCBH3HBaeTHYKﬂeOTMAbL

N3anwkm peareHToB yganstotcs. Obpaseu obayyatoT nazepom. Pernctpupyrot

byopecLeHTHbIV CUTHAA 1 ONpeAensitoT NepBOe OCHOBAHME.
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TEXHOJIOFNA CEKBEHUPOBAHUA

dayopecueHLUs
o — , pernctpupyetcs umpposou
KaMepow.

lllumina NextSeq
550Dx



BuonHdopmaTmKa - aHaAN3 NOJIYYEHHbIX AAHHbIX

..ACGTACGGTTACACAAACCCGTTTGCACGTACGTAAACCGTTGTGACG...

Ali ignment - TTACACAATCCCGTTCGCA
':TACACAAICCCGTTQGCAC
:’ACACAATCCCGTTCGCACG
' CACAAACCCGTTCGCACGT
] CAATCCCGTTCGCACGTAC
AATCCCGTTCGCACGTACG
;; ATCCCGTTTGCACGTACGT

.....
------
------
......
......
......
......
......
------

TTACACAATCCCGTTCGCACGTACGT

| Reference
Sequence

>Layout

»Consensus



ba3a AaHHbIX MyTauWUW, CBA3AHHbIX C YCTOMYMBOCTbIO K
M.tuberculosis

Catalogue of mutations in

complex and their association
with drug resistance

World Health
Organization




ba3a AaHHbIX MyTauWUW, CBA3AHHbIX C YCTOMYMBOCTbIO K
M.tuberculosis

chapter: Detailed methods

Mutation named as described in the

Final confidence grading
of a mutation

-
s . > o = 8
= e i =
- < 2 2 -’ = = 3 % S % INITIAL ADDITIONAL|  FINAL
- g % g 5 % 5 p 2 3 CONFIDENCE| DATASET(S) | GRADING | CONFIDENCE
= 2 3 2 3 i # 4 = = % GRADING CRITERIA | GRADING
5 g g
=2
RIF PoE_SH50L 74 24473 6536 1333 B62% | 997% | 989% | OB6% | 963% | 9B9% | 54342 | AsocwR | ALLPWHD 1) Assoc w R
RIF PoB_L430P | 103 24330 106 9743 1.1% 96% | 507% | 23M% | 163% | 312% | 0806 | Uncet Sp. | ALLWWHO [Borderine | 1)AssscwR
RIF rpoB_VERSL 55 20207 52 §TE 08% sars | 48e% 1.8% 0.0% 9.6% 0058 [NotasscwR|  WHO 5) Not assoc w R

T— Drug in focus

Additional grading criteria —T

applied when relevant to reach

the Final confidence grading

World Health
Organization




basa gaHHbIX MyTauWK, CBA3AHHbIX C YCTOMYMBOCTbIO K
M.tuberculosis

Drug Dataset’ Total no. of isolates  Resistant isolates No.  Percentage (95% CI)
Rifarnpicin WHC 27 063 B 736 2459(24.4-254)
ALL 34 373 9 BRE 287 (28.2-29.2)
Soniazid WHO 26727 B 440 116{31.0-32.1}
ALL 34 437 12 199 35.4 {34.9-35.9)
Ethambutol WHC 23 70k 3615 15.2{14.8-15.7}
ALL 30 1B 4 ‘S0 16.01{15.5-16.4}
146 {14.1-15._2}
14.6 {14.1-15.2}
2019 19.6 {18.8-20.4)
3 108 17.0{18.5-17.6]
Moxifloxacin WHD 1 O 128 {15.0-1&.7}
ALL BED 14.0{13.4-14.6]
Bedaguiline WWHD ] 3 3.4 {0.7-9.6)
AL E 3 73 09 {0.7-1.1}
Linazalid WHC 1131 9 0.E (0.4-1.5)
ALL 1108 123 1.1 {0.9-13}
Clofazimimne WHC 3633 FE 0B {0.4-0.9)

ALl 10179 123 12 1{1.0-1.5}

Pyrazinamide WHD

ALL

Ll i aciT WHO

ALL

[l amanid WHO £g Fi 22 {0.3-79)
ALL TR B3l 1.1 {0.8-1.3}
Arnikacin WHO B 00 bl B3 {7.7-89)

AL 16978 1 2ER 76 {7.2-80)

Streptomycin WHD 9043 2 5bd FE 3 {27.4-29.3)
ALL 13 GE4 4 635 33.1{32.4-339}
Ethionarmide WHO 2 184 EE4 405 {38.4-42 6}

ALL 13918 2 Hh5 213 {20622 10}

FLanamycin WHO 7 381 EER 93 (38.7-10.0)

ALL 16 154 1 481 9.2 {8.7-96)

Capreaycin’ WHO 9103 FLLF 177283}

ALL 11526 370 Ed(7.9-E9)]




[pumep pe3ynbraTa CEKBEHUPOBAHUA

Mutations associated with antibiofic resistance detected for SM, RMP, PZA, INH, FQ, EMB.

Sequencing quality overview:
Total number of reads — 2,915,508
Mapped read fraction — 99%

Q30 fraction — 92%

Average coverage depth — 94x
GC content — 65.31%

Resistance conferring mutation list:

Position  Ref Type Variant Cov Qual20 Freq  Subst Gene GeneName Product ResistanceSNP InterestingRegion
1472359 A SNP C 122 119 98,36 Rvnrol - rRNA streptomycin (SM) streptomycin (SM)
761155 C SNP T 177 176 100 Serd450Leu (tcg/tTg) Rv0667 rpoB DNA-directed RNA polymerase subunit beta  rifampicin (RMP) rifampicin (RMP)

2280054 T  SNP C 220 219 100 Asp63Gly (gac/gGe) Rv2043c pncA pyrazinamidase/nicotinamidase PncA pyrazinamide (PZA)  pyrazinamide (PZA)
2155168 C  SNP G 211 211 100 Ser315Thr (agc/aCec) Rv1908c katG catalase-peroxidase isoniazid (INH) isoniazid (INH)
1673425 C SNP T 178 177 100 isoniazid (INH) isoniazid (INH)

7563 G SNP T 198 197 99,49 Gly88Cys (ggc/Tge) Rv0006 gyrA DNA gyrase subunit A fluoroquinolones (FQ) fluoroquinolones (FQ)
4248003 A SNP G 185 183 100 GIn497Arg (cag/cGg) Rv3795 emhbB arahinosyltransferase B ethambutol (EMB) ethambutol (EMB)
4408156 A SNP C 210 209 100 LeulBArg (ctt/cGt) Rv3919c gid rRNA small subunit methyltransferase G streptomycin (SM)

781395 T SNP C 191 191 100 streptomycin (SM)
1834836 T SNP C 151 149 100 Met432Thr (atg/aCg) Rv1630 rpsA 30S ribosomal protein S1 pyrazinamide (PZA)

7585 G SNP C 203 203 100 Ser95Thr (agc/aCe) Rv0006 gyrA DNA gyrase subunit A fluoroquinolones (FQ)

8040 G SNP A 201 197 100 Gly247Ser (ggc/Agec) Rv0006 gyrA DNA gyrase subunit A fluoroquinolones (FQ)

7362 G SNP C 228 228 100 Glu21GIn (gag/Cag) Rv0006 gyrA DNA gyrase subunit A fluoroquinolones (FQ)

9304 G SNP A 214 213 100 Gly668Asp (ggc/gAc) Rv0006 gyrA DNA gyrase subunit A fluoroquinolones (FQ)
4242643 C  SNP T 188 188 100 Arg927Arg (cgc/cgT) Rv3793 emhC arabinosyltransferase C ethambutol (EMB)

Method:

DNA was extracted from MGIT cultures with 30 minute inactivation at 95°C, followed by incubation with lysozyme at at 37°C for 16 hours and extraction with Qiagen DNeasy kit.
Libraries were prepared using lllumina DNA Prep library preparation kit and sequenced on lllumina iSeq 100.

6/14/2022



CMACMBEO 3A BHUMAHMUE!



