OnbIT BHEeAPEHMUA LLeNeBoro CeKBEHMPOBaHUA reHOMa
M.tuberculosis B nporpammHbIxX ycnosuax 8 Kblprbi3cKou
Pecnybnuke

CbiabikoBa M.M.., 3aseaytowasa HP/1 HU®

buwkek , Kviprbi3ctaH
29.04.2025




|. BHegpeHWe ceKkBeHUpPOBaHUA MOJIHOTIO
reHoma MbT © TapreTHoro ceKBeHUpOBaHWUA.




HAUMOHANBHbLIW UEHTP GTU3UATPUM
NPU MUHWUCTEPCTBE 3[PABOOCXPAHEHWMA
KbIPMBI3CKOA PECNYBNMKA

Institute of Microbiology and Laboratory Medicine %4
BO LD WHO / GLI - Supranational Reference Laboratory of Tuberculosis
THINKERS
DRIVING
REAL-WORLD % k NCV
I M pACT TUBERCULOSISFOUNDATION

To eliminate T8

LR :
é a“d

Wl

ASSOCIATES ‘/

N A

Research Center Borstel

Leibniz-Center for Medicine and Biosciences

OT AMEPUKAHCKOIO HAPOAA

YypexkaeHuna-napTtHepbl npoekta STOP TTH:

Mpu dnHaHcoBou noaaepkke USAID, Washington DC, [N National Library of Medicine
USA

* ABT, Defeat-TB county office, KbiprbiactaH PubliQed.¢ov
* IMLred: MHCcTUTYT Munkpobuonormm n nabopatopHom

National Center for Biotechnology Information

Advanced

meauumnHbl , OTaen Hayku, obpa3oBaHMA U Pa3BUTUA
( I M L red G m b H , C H Pj'l Bog’ I_e pma HUA > Sci Rep. 2021 Jul 28;11(1):15333. doi: 10.1038/s41598-021-94297-z.
o o Implementation of whole genome sequencing for
* UUb: NcchnepgosaTtenbCkum LeHTp nm. Jlen O6HU Ld tuberculosis diagnostics in a low-middle income,

bopcTen, [epmaHuA high MDR-TB burden country
Monica Vogel # 1, Christian Utpatel # 2 3, Caroline Corbett # ', Thomas A Kohl # 2 3,
. KN CV’ C h a | | e n ge TB Altyn Iskakova # 4, Sevim Ahmedov ®, Uladzimir Antonenka ', Viola Dreyer 2 3,

Ainura Ibrahimova &, Chynara Kamarli 7, Dilorom Kosimova &, Vanessa Mohr 2 2,
Evgeni Sahalchyk 1, Meerim Sydykova 4, Nagira Umetalieva 7, Abdylat Kadyrov 8,

i HauMOHan bH blﬁ ueHTp ¢TM3ManMM’ Kbl prb|3CTa H Gulmira Kalmambetova 4, Stefan Niemann 2 3, Harald Hoffmann @ 10

Affiliations + expand

° H PI'I ( H a LlIM OHaNbHaA“A ped)e pe HC-N1a 60 paTO p nAq ) H Lllq) PMID: 34321545 PMCID: PMC8319420 DOI: 10.1038/541598-021-94297-7

Free PMC article




Figure 1

P2171-D0034,

éé

KYR-19

P1055-D0026

KYR-25, P1005-D0033, P1112-00032, KYR-26 © 1000-D0024, KYR-17

KYR-27
P1034-D0003, KYR-3 mo‘s D038, KYR-31

’

12 /Aa—‘mmwooos KYR-7
“Lo-_/’

\ @

\1. P1056-D0017, KYR-11

‘ KYR-18, P1004-D0025

P1012-D0041, KYR-34

KYR-4, P1020-D0004

2.2.1 Beijing Central Asia

2.2.1 Beijing Central Asia outbreak

2.2.1 Beijing Europe/Russian W148 Outbreak
2.2.1 Beijing

433 LAM

EOEEDE

KayecTtsa CCII

IML Minchen-Gauting

WHO /GLI
Institute of Microblology and 23 *
{ Supranational
Laboratory Medicine
y Roference Laboratory
Munchen-Gauting

of Tuberculosis

@SRLN

Gauting,




ll. BHeapeHune cekBeHnpoBaHMA reHoma SARS-CoV-2

TpeHUHr no npoBeaeHuro
ceKBeHnposaHua SARS-CoV-2 B
KbiprbizctaHe, 11-26 masa 2021

e O6yueHo 11 yenosek (ON3ulC3H,
PLLKWOOW,TB)

https://youtu.be/nvuyXQDHSMs
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Llenb npoekra:

[MpoAEMOHCTPUPOBATL UCMONb30BaHNE
HaHOMOPOBOIO CEKBEHNPOBAHUSA C
ncnosnb3osaHnem naatpopmol MinlON ansa
AnarHoctukm Tybepkynesa(TB), COVID-19,
ApYyrux MHPEKLUMOHHbIX 3abosieBaHUK, a
TaKKe aHTMbaKTepmnanbHOMN PE3UCTEHTHOCTU
(AMR) B cTpaHax C HU3KMM U CpeaHUM
YPOBHEM A40X0Aa.

O6uecTeeHHbIN poHa «<KNCV-Keit hxu» npegocTtasuna 2 MinlON nnatdopmMbi
BMecTe ¢ Heo6XoAUMbIMM peareHTaMu B HaloHanbHyto pedepeHc naboparopuio.

-

=
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HET NAHAEMWH, CHOBA!

woort
i o

12 nioHna 2023 roaa O6uiecTBeHHbIn poHa «KNCV-Ken xu» npegoctasuna 2 MinlON nnatdopMbl BMecTe ¢
Heo6XoAnMbIMU peareHTaMu B HaumoHanbHyro pedepeHc naéopatoputo, HauuoHanbHOro ueHTpa dtuaunatpum M3 KP.
HauuoHanbHasa pedepeHc nabopaTopuaA B HacTosLLee BpeMs BHepAET HAHONOPOBOE CEKBEHUPOBaHWE B PaMKax
npoekta "HET MAHAEMWU, CHOBA!".



[loa-3a4a4m NPOEKTa

* Baangauna uenesoro HaHonoposoro cekseHnpoBaHma Tb n SARS-CoV-2

* OnpegeneHne 3Ha4YMMbIX A1 NauueHTa pesy/bTaToB Le1eBoro
HAaHOMNOPOBOro CeEKBEHMPOBaHMA reHoma M.tuberculosis

e leMoHCTpauuna uenecoobpasHOCTM HAHOMNOPOBOrO CEKBEHUPOBAHMA ANA
N030pHOro HabatoaeHma 3a SARS-CoV-2

* Pa3spaboTatb n/mnu oueHnUTb metog “all-in-one” TectnposaHua HaAMP
ONA MPUOPUTETHDBIX PECMMPATOPHbLIX U APYTNX NAaTOreHOB

* OCyLLEeCTBMMOCTb U NPUEMNEeMOCTb HAHONOPOBOrO CEKBEHUPOBAHUA ANA
NMArHOCTUKKM TybepKynesa B Kbiprbi3cTaHe

* JKOHOMMUYeCKan 3PPEeKTUBHOCTb MCNONb30BaHMA HAHOMOPOBOrO
CEKBEHUPOBaHUA € Ucnonb3oBaHmem nnatpopmol MinlON ans
ANATrHOCTUKK Th 1 neKapcTtBeHHOU ycTonMYMBOCTU K [T




NepBOe HaHOMOpPOBOE
g cekBeHupoBaHue B Kbiprbi3ctaHe
- 12-15 ceHT6pa 2023




IV. CutyaumoHHbIX aHann3 no oueHKe rotoBHocT HTI Kbiprbi3cTtaHa K
BHeapeHuto tNGS B nporpamMmHbIX YCNOBUAX

Muccusa skcnepmos UHcmumyma San Raffaele IRCCS, 2. MuaaH, Umanus, npu nooodepxcke USAID
ENmm
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Paddasne, 26 pespana -1 mapta 2024 URRBVE W —

 OUuEeHKa roTOBHOCTU K BHEAPEHWUIO
LLeNeBOro CEKBEHMPOBAHUA B
NPOrPaMMHbIX YCIOBUSAX C
pa3paboTkon MnaHa [encrtenm

e ObyyeHune Ha paboyem mecTte
coTpyaHukos HPJ/1 HU®

 BBOoaHOe obyyeHue Bpayen
NHTepnpeTaumn pesynbTaToB
Luenesoro cekseHmpoaHua (LC)




Pe3synbraTtbl — OueHka rotosHoctn HPJ1 HU®

Part A. National-Level NGS Situational ® YCTaHOBWUTb HaLMOHaNbHble TpeboBaHMA K NabopaTopHOM
Analysis Checklist nHdpactpykType NGS, Kk cetn Tb nabopaTtopuii

A safe and

_functional testing * Pa3pa60TaTb NONIUTURY OTHETHOCTUN O PE3Y/ibTaTaxX

site

e CeKBeHMPOBaHUA
/’”ch”e%%;xg: e Co34aTb TEXHUYECKYIO/KNMHNYeCKyto PI
e OnpenennTb KPyr NOIHOMOYUIM U NPOLLEeAYPbl OLLEHKM
KOMMETEHTHOCTH
* nabopaHTOB,
® crneunanmcTos no buonHPopmatmke,
® Bpayen 1 paboTHMKOB 34PaBOOXPAHEHMS,

e coTpyaHUKOB HTTI

Monitoringand
evaluation of
impact of NGS-
based DST
17%

27%

Monitoringand
evaluation of the
implementation of
NGS testing
12%

Training and

competency

assessment
25%

Part B. Site-Level NGS Situational Analysis
Checklist *

* PaspaboTtatb
g — « COIN no BblAgaye pe3ynbTaToB
* CTaHAAPTU3NPOBAHHbIE GOPMbI, PETUCTPI, XKYPHasbI U
3NEKTPOHHbIe painbl Ana pernctpaumm pesynstatoB NGS
S PaspaboTtaTb 1 KOHTPO/IMPOBATb MHAMKATOPbLI AnA pabouero
caummens e s T POLLECCA NGS
-, Pa3paboTtaTtb COll no buonHpopmaTuke, MCNOAb3YyEMOM ANA
aHa/M3a, nHTepnpeTaunumn n oT4eTHOCTM O pesyabrtaTax NGS

* Co3gaTb aJeKBATHYIO 3KCNepTu3ly B 06a1actn 6MonHPopmaTUKM

= Achieved ® Partially achieved  ® Not achieved *Adapted from the WHO implementation manual



Pesynbratbl CA — HP/1/HU® rotosa K
ncnonb3osaHuio LIC B nporpammHbIX yCA0BUAX

v' HTM onpepenuna cdepy MCMOIb30BAHMUA U CXEMY NpoLecca
BHeapeHusa NGS (annaemmonormyeckmin KOHTEKCT,
nabopatopHasa ceTb M aArOPUTM TECTUPOBAHUA)

v’ Lenb pasgenset sugeHune MaaHa reHOMHOro Hag3opa 3a
MHbEKUMNOHHbIMUM 3aboneBaHmnamm (2023-2025) B
Kblpreidckon Pecnybamnke

v YeTKoe noHMmaHue pabouero npouecca nabopatopum LIC
(pyyHble npoueaypbl) B HPJ/T n YC aBnstoTca ageKkBaTHbIM

v' CekseHaTop MiSeq n BcnomoraTtesibHoe obopyaoBaHue -
AO0CTaTOYHO ANA NPOrPaMmMHOro NCNoab3oBaHUA. [nA
npoBeAeHus annaHaa3opa HeobxoanMmo 3aKynuTb elle
obopygoBaHue

v 3paHue HP/1/nnowaam - Heobxoammo byaeT paclumputb ANA
aNNAEMUONONMYECKOro Hag3opa

v' HeobxoamMmo obyyeHme KAMHULMUCTOB MHTepnpeTaLmum
pe3ynbratos LUC




MMNOTHBIN aNATOPUTM ANATHOCTUKM TybepKynesa Ha
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MpennoxeH PYTUHHbINA AaNATOPUTM AUATHOCTUKMU
TybepKynesa Ha ocHose LIC

Oxkunpaembit o6vem LC:

900 PY/MNY-TB LLC 3ameHUT
620 HY MTBDRplus n MTBDRs/ pna PY+ PTB
u MTBDRsl gna HY+ PTB

~ 2 MiSeq v2 paHa (no 13 (6akTepuanbHana HarpysKa)

)
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NaH pgencremm no ncnonb3osaHuto LICIM B nporpammHbIX
uenax
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Pa3paboTtaH MnaH geicrsnii no D“"A“"’
ncnonb3oBaHmio NGS (cekBeHMpoOBaHUA
HOBOrO NOKOJIEHMA) B NOBCEAHEBHOM

O Karaktl X .
JALALABAD (7 |, | eom

KNMHUYECKON NpaKTUKe u ans - I
5MNMAEMMONOTMYECKOro HaA30pa 3a . Aod e
Ty6epKynesom B KbiprbisctaHe. ~
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D Smear microscopy
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Action Plan

JNIKISTAN - A rrmeoral
National action plan strategic obje Strengthening and expanding the scope of the genomic surveillance system for pathogens with -’
pandemic and epidemic potential, in the interests of protecting and strengthening the public health of the population of the Kyrgyz Repu P ‘ Culture
Governance
/ @ coture+posT

Establish relevant NGS working groups

Strategic interventions Activities

1.1. Establish of a NGS technical working group 1.1.1. Appoint representatives from the MoH, NTP and NRL.

e =] (TWG) 1.1.2. Appoint representatives with expertise in NGS technologies,
l&: data management and information technology.
Milestone: TWG (members) defined by July 2024 A1.1434 A{:pomt repr?sentatlves of. regulatory and procurement bodies,
international agencies and technical partners.

1.1.4. Appoint representatives of laboratories and clinical facilities .
participating in the NGS programme.
1.1.5. Appoint representatives for overseeing the overall

implementation of the NGS action plan.
1.2. Define roles and responsibilities of the TWG 1.2.1. Define clear roles and responsibilities of each member of the

E o = TWG.
Milestone: December 2024 1.2.2. Select key documentation to be used as reference by the TWG.

1.2.3. Set up regular meetings among members defined at 1.1.1, and
schedule follow-up meetings involving members defined at 1.1.2-5.
1.2.4. Engage with NGS platform and product providers for updates,

J
troubleshooting and training. C O B C e M CT a I
1.2.5. Liaise with other teams within the National genomic surveillance I I b

plan for updates, troubleshooting and training.
1.3. Establish of a NGS clinical management 1.3.1. Appoint clinicians and/or epidemiologists for providing advice
&E] expert group for patient care and disease transmission.
1.3.2. Select key documentation to be used as reference by the clinical
management expert group.

* from "Genomic Surveillance Plan for Infectious Diseases for 2024-2025 in the Kyrgyz Republic.”




Mnan Aeuncremnn: OnpeaeneHue uenen u obnacrem
BMeLLaTe/1bCTBa

3annaHuposaHHbIe yenu:

» LIC obecneyusaem paHHue pe3yabmamei T/14 no PY-/MJ1Y-TB, umo npusodum K bbicmpomy Hayany u bosee
8bICOKOMY Habopy Ha agpchekmusHbie pexcumsl (Hanpumep, BPal/M unu 6onee dnumernsHsbie)

» LIC npednazaem Haubosee nosaHsili U ceoespemeHHbIl 8bi6op duazHocmuku J1Y-TB 0118 epayeli (CHUXeHue
amnupu4yeckoeo nevyeHus RR-/MDR-TB)

» LC obecneyusaem yny4uieHue pe3yabmamos gAeYyeHus nayueHmos

» LIC 3ameHAaem mecmuposaHue LPA 2-0 auHuu u yacmuyHo LPA 1-0 nuHuu e HP/I.

» LIC 3ameHaem yacmuyHo ¢ T/14 (3asucum om KoHmexkcma u rnpenapama) e HP/1

Obnacmu emewamenbcmed U peKoMmeHoayuu:

» [lnaHUposaHue 8 cmpaHe: hUHAHCOo8bIE U KaOposble 0ba3amesnibcmaa 014 obecreyeHuUs ycmoliyusocmu
» ObopydosaHue U peazeHmei:

» PacwupeHue uHgppacmpykmypsi NGS 014 6onee wupoko2o 0ocmyna rnocse rnusomHo2o npoekma
(Hanpumep, duazHocmMuka 06020 nekapcmeeHHo-ycmoliyuso2o mybepKyne3a u HerpepbiBHOEe
HabooeHue)

Boicokue 3ampamesi Ha nabopamopuu NGS > oxcudaemoe cokpauwieHue 3a cuem GDF
Obpa3zosaHue u oby4yeHue:

YKkpenneHue nomeHyuana nabopamopul, obyyeHue buouHghopmamukos, epayeli U CompyoOHUKOB8
npo2pammel

» OnpedeneHue KoopouHamopa NGS, cozdaHue paboyux epynmn no NGS

YV V V




MeponpuaTtua, nposeaeHHble B paMKax NPoeKTa

e Pa3pabortKa [NnaHa AencTBmMit No pyTMHHOMY MCNO1b30BaHUIO
NGS n Hap30py 3a Tybepkynesom B KP

° Pa3pa60TKa dJITOPUTMA UCIMOJIb30BAHUNA LLeNEeBOIo
CeKBEHNPOBAHUA

* Pa3paboTKka ¢opmbl OTYHETHOCTM A1 BpaveN

* ExXeHepenbHoe obcyXaeHue pe3ybTaToB cekBeHmpoBaHua Pl B
TeyeHue nunotnuposaHua LIC

* OnpeaeneHne MHANKATOPOB ANA MOHUTOPUHIA 3PpPEKTUBHOCTH
MCMONb30BaHNA PE3yNbTaTOB CEKBEHMPOBAHUA



MpeasaputenbHblie pe3yabTaTbl MMAOTHOrO NPOEKTa

Lenb. OueHnTb Bpemsa BbiNOJHEHMA U TOYHOCTb LIC ana TecTupoBaHUA
NIEKapCTBEHHOW YYBCTBUTE/IbHOCTU N OXapPaKTEPM30BaTb
NONYAALUMOHHYIO CTPYKTYPY SIEKAPCTBEHHO-YCTONYMBBLIX M. tuberculosis B
Kbiprbidckon Pecnybnuke.

MeTtogonorua. 432 KnMHNYecKux obpasua 6b1an NoaBEepPrHyThI
PYTUHHbIM AMATHOCTUYECKMM TeCTamM Ha TybepKynes. 333 pe3ynbTaTa
CEKBEHUPOBaAHUA BblNN NPOAHAIN3MPOBAHBI C MOMOLLbIO CUCTEMDI
Deeplex-MycTB Report, GenoScreen.

* [Mpodunnun pesncreHTHocTn LUC cpaBHMBanmch ¢ npodunamm ns Xpert
MTB/RIF, aHann3a nnmHenHoro 3oHAa (GenoType MTBDRplus u
GenoType MTBDRsl) n ¢T/1M.

* CooTBeTCTBME, YYBCTBUTENbHOCTb, CeundnyHOCTb 1 obLuee
COI/1aCcOBaHHOCTb TeCTa CPaBHUBAINCL MEXKAY MeTo4aMu
nccneaoBaHUs.




tNGS mutation analysis using the WHO MBTC Mutation
Catalog, 2023

hsp65based species identification

Av coverage depth (x) Consensus length % Identity E-value Best match
1134 399.0 100 00 Mycodactenum tubercuiosis complex C Ala ‘()g ue O ' mutations I

complex and their assoclation
with drug resistance

Drug resistance associated variants®

S g change % Variant Dx-score AA change ) PMID
4247429 ATG306GTG 998 368.75 M306V C Camphell Pl atal 2011 Second edaion
gy 6750 GCGS504GTG 99.4 1348.25 AS04V ReSeqTh
katG 2155168 AGC315ACC 99.9 231.75 S3157 ReSeqTh
prcA 2288839 ACC135CCC 99.4 761.25 T135P ReSeqTh
o8 T61155 TCG450TTG 998 459.25 S450L ReSeqTb
st TB1687  AAGA3AGG 99.8 119.00 K43R ReSeqTh

Vo678 779182 delG

862 frameshift

Uncharacterized va
Uncharacterized vanants designate sequence varants of as ye! unknown association with drug sensitivity or resistance
Genomic Codon .
Gone position change % Variant Dx-score AA change Drug
othA 4326533 ACC314ATC 8 514.25 T314l

ANord Sl
dywudun
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BapuaHT Bblaauu pe3ynbTaToB
LIC kamHuuymcram (TectoBbli
pexxum)

Obpasey 10374-24:
* Pe3synomam Xpert MTB/RIF ULTRA - S

* [MayueHm «paHee neYvyeHHbIl"

* RIF-YuPZA-Y

* INH - R (katG — mymauyus c ebicokoli
cmeneHbl0 00CMOoOB8epHOCMU, OCMAsbHbIe
4 mymayuu ewje He OXapaKmepu308aHbsl)

* ETM - R (mutation in the embB gene -
high-confidence)

*  [nsa dopyaux Tl ebifgeneHHble Mymayuu
HeoxapaKkmepu308aHHbLIE UsU YypoOBeHb
dokazamesnbHOCMU He onpeodesneH, unu
KAUHUYEeCKasa 3HaYUMOCMb HeACHA

Report for Deeplex Myc-TB assay (GenoScreen)

Patient ID: 10374-24

Patient name: *835694

Birth date:
Test:

Test date: 22.06.2024

Quality:

Species ID:

MTBC lineage:
SIT code:
Operator:

++

Median coverage: 1667

Mycobacterium tuberculosis complex

Lineage 2
796
Gulshan Mataeva

Page 1/1

Analysis of the mutations associated with drug resistance (M. tuberculosis complex)

Drug Gene Mutation Frequency | Interpretation® Comments
Rifampin Susceptible -
Isoniazid katG 99.740 S315T Resistant -

inhA 4,410 T196A Uncharacterised -

fabG1 10.040 c-78t Uncharacterised -

fabG1 9.330 CeQY Uncharacterised -

Ethambutol embB 99.660 M306l Resistant -
embB 3.070 T487A Uncharacterised -

Pyrazinamide - Susceptible -
Levofloxacin gyrA 11.110 R133W Uncharacterised -
Moxifloxacin gyrA 11.110 R133W Uncharacterised -
Amikacin rrs 18.460 c385t Uncertain significance | -
Ethionamide ethA 13.520 V118l Uncharacterised -
ethA 99.850 G182S8 Uncertain significance | -

inhA 4.410 T196A Uncharacterised -

fabG1 10.040 c-78t Uncharacterised -

fabG1 9.330 Ce0Y Uncharacterised -

Bedagquiline rv0678 9.950 R38Q Uncharacterised -
rv0678 4,900 G155R Uncharacterised -

Linezolid rrl 12.470 g2879a Uncharacterised -
Clofazimine rv0678 9.950 R38Q Uncharacterised -
rv0678 4.900 G155R Uncharacterised -




lNpepaBaputenbHoe

3dK/1I04YEHUE. » B atom nccneposaHum LIC u LPA, a Takxe
dT/14 NpoaeMOHCTPUPOBANN BbICOKMM
YPOBEHb COOTBETCTBUA

GenoBereen »TAT UC - 5-7 nHeW, (I)Il'l‘-l 14-21 peHb B
cpeagHem (po 30 aHen)

SAMPLE ID: P9029-D2008-1ib812

Analysis mode Deeplex-1.2.0
Quality (+]+]
l run 0047

»Ha3HaueHue paHHero
UWHAMBUAYANU3NPOBAHHOIO 1IeYeHUs
yay4dwaet 3¢pPeKTUBHOCTb 1eYeHuns

KAN AMICAP ETH LIN BDQ CFZ

9000000000000 Ucnonv3oeaHue LUIC npednazaem
MHo200bewarowyro anomepHamusy ¢T/14,

Ymo ocobeHHO 8axHO 011 Kbipa2bi3cmaHa Kak

CMpaHsI ¢ ebicokum bpemeHem MJ1Y-Tb




bnharoaapto 3a BHUMaHue!
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