Ob6obweHu pe3ynmamu om
[lTbpeama 8 bvncapua
MeXOYHAPOOHA HAY4YHO-
MPAKMU4YHA KOHepeHyus 3a
npusaoxceHuUemo Ha
CeKeeHUpaHemo om cseds8aujo
nokosneHue/NGS/ rnpu
uoeHmuguKkayus Ha
namo2eHHU MUKPOOP2aHU3MU 8
KOHMAMUHUPAHU XPAaHU U '
mexHUsa 2eHomurieH aHaau3
ype3 m.Hap. Memaz2eHOMHO
ekeeHupaHe 8 Puy llpasey
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ELTA’90

More than Technology

10Lal oLULT NUITa LUITPally, DIVIo, WICIT 11C TICIU TUICS as
a product manager, application specialist and territory N
sales. Augustine has also held roles as a Sr. Sales and C.bﬂl-b PH'(A H M E .

Application Specialist for Instruments with QIAGEN and
as an Integrated Solutions (Instruments) Product
Manager and Instrument Application Team Leader. In his

free time, Augustine enjoys spending time with his 6 year 1 . Eﬂ TA 90 KATO N peACTa BUUTeNn Ha

old fraternal twins.
ceseToBHMAT Homep 1 npoussoguten Ha

NGS — lllumina Inc. 3a 10 agbprKaBn —
o

Next-Generation Scientists

AKTUBHOCTHU
s 2 [lbpBa NO poaa CM Hay4YHO-NPAKTUYHA
N KOHPpepeHUMa no 6e30nacHOCT Ha XpaHu
nposeaeHa B Kpad Ha m. MapTt 2019r. B

Together, Elta90 and lllumina gathered 71 qualified
potential customers in Sofia, Bulgaria to participate
in the first EMEA Emerging Markets “Next-
Generation Scientists” workshop. The full-day
event brought together scientists and
bioinformaticians focused on microbiology and food

safety from a wide range of institutions, including xoTen P [/]y |_| pa Be |_||

the National Center of Infectious and Parasitic

Diseases, Bulgarian Agency of Food Safety 3. BbBexpgaHe B TexHonormata — lllumina
Military Academy of Bulgaria, and many more.

Continue reading. I nc.

4. UmnnemeHTUpaHe Ha LlAno-reHOMHOTO
MUKPOBHO CeKBEHMpaHe B 1a6. Mpeska

Infinium™ HTS Extra Assay for high throughput s Ha FDA n CDC. MeTtareHomMmHO n 16S
array processing—available now
pM603OMaI'IHO CeKBEHUMPaAHE.

The Infinium HTS Extra Assay is a new reagent kit
configuration and associated high-throughput
workflow for laboratories processing hundreds of
thousands to millions of samples per year on 24-
sample HTS format arrays.
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Hag 70 yyacTtHUKa oT bbarapusa, PymbHua, Copbus, Makegonua n CALL. MNpeactaButenn Ha chegHute nHctutyuum — HU3MB,
BMA, HCO, BABX, HOHUBMW u ap. 3a nbpBn NbT B U3TOYHA U LeHTpanHa Espona. [puBeTcTBEHU AYMU 1 NOXKeNaHMA 33 BoAeLla
PONA Ha cTpaHaTa HK ot MNpod. A-p T. KanTapaxmes — Aupektop Ha HU3MB.

ELTA’90

More than Technology
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Buaose CekBeHUMOHHM anapaTth — lllumina NGS

SEQUENCING SYSTEMS | Sequencing by Synthesis (SBS)

-

HiSeq X™ Ten

n
—
]

NovaSeq™ 6000

POPULATION POWER

-

HiSeq X Five

h iScan

PRODUCTION POWER

HiSeq® Series

FLEXIBLE POWER

E NextSeq™ 550

i

NextSeq™ 550Dx

FOCUSED POWER

vised

(=]

['H
d MiniSeq™

iSeq™ 100

| L

MiSeqDx™

For in vitro diagnostic use




Next Generation Sequencing vs. Sanger Sequencing
Data Output Comparison

2 A I
130!}
ABI 3730XL
(96 capillaries)

iSeq 100

©



Esontoumata Ha NGS anapatute

o ®
2007 2019
Illumina Genome Analyzer lllumina iSeq 100
1 Gbp in 2-4 days, 2x35bp, US$400K, 187kg 1.2 Gbp in 17 hours, 2X150bp, 16kg

(+ cluster station!)

illumina




CeKBeHMpaHe 4ypes
CUHTE33

DNA
(0.05-1.0 pg)

lﬁ Single molecule array

1 5 3 4 c Cluster Growth li

Base Calling

Image Acquisition



NGS 3a naeHtudpmumpaHe Ha naToreHu
OT XpaHu

HHumina



TpaanunoHHn metoam cpewgy NGS

HoBo-IeHepaunoHHOTO cekBeHupaHe (NGS)
AaBa Bb3MOXHOCT 3a OTKpMBaHe U aHanu3 Ha naTtoreHu 6e3 xunoresu

NpeanssuKaTencrsa npep MpeaumcTea Ha NGS
TPagULUOHHUTE MeToAMU

be3 xunortesHo OeTeKTnpaHe Ha
naTtoreHun

Heobxoonmu ca npeaBapuUTenHn

XunoTesn 3a 6akTepuanHun unu
BUPYCHW Tapretu Bucoka 4YyBCTBUTENHOCT,

cnocobHOCT ga npegocTaBAT
nHpopmauma 3a Ko-uHeKUns,
KBa3n BMAOBE U HOBU BakTepuu nnm

Jlnnca Ha 4YyBCTBUTENHOCT 3a
OTKpMBaAHEe Ha MHOMO HUCKa
KOHUEHTpauua Ha bakTtepun /

BUpycH

BupycHa JHK nnun PHK Ha ¢doHa Ha

rOCTONpPUEMHMKA JaHHKU ¢ BUCOKa pe3onouumsa 3a
reHOMHO CpaBHeHME "

Mpu Bupycu, PCR TectoBeTe xapakTepuanpaHe

cTaBaT HeePEKTUBHN C TEYEHNE Ha

aHTUreHa npobu

Mankbk KanauuTteT Ha Npobu 3a OcurypsiBa MeTareHoMHO

nacnensaHe N3y4yaBaHETO Ha BPb3KNTE MeXAay

naToreH-roctonpmeMHuK



KakBa e Ba*KHOCTTa Aa bbael npas?
CouuasnHu U mvp20B8CKU YCAOHHECHUS

2011 HemckaTa Shiga Toxin Escherichia coli enuaemua -npumep

TpaANUMOHHUTE KYyNTYypenHu, Ho n PCR metoam norpelHo o6BuHMXxa NcnaHckute
KpacTaBULM KaToO M3TOYHMK 33 pa3BUTUE Ha ¢aTanHaTa enuaemus ot Escherichia coli

Te3n KpacTaBUUM HAaUCTUHA CbabprKaxa natoreHHaTa Shiga toxin E. coli 6akTepuna HO He
OT CbWMUAT BUPYNEHTEH LWAM MPUYNHUI eNUAEMUATA

EU 3annatu KomneHcayum ot £€227M Ha nponsBogmutenmTe Ha KpacTaBuum




4 knto4yoBm meToaa B MmkpobmonorusaTa

Lano-FreHoMHO

CekBeHuUpaHe

eHepupa TOYHU
pedepeHTHM reHOMM 3a
npeunsHa MMKpobHa
naeHTndmkaums

LlHoTrbH

MeTareHoMuKa
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bes3-xunote3Ha geTekuus
Ha MHOroO Marnko
KONMWUYEeCTBO 4YNeHoBe Ha
KOMOHWM NpeacTaBeHn B
€4HO MUKPOBHO
cboOLEecTBO

NpeHTuduumpa n
cpaBHsBa GakTepum
HanM4yHW B gageHa npoba

Bupunomuka
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&
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Onpegens n3to4yHMKa Ha
MHGEKUMS, NbTH Ha
TPaHCMUCKSA U MOMEKYHU
NMbTEKN



FDA n3bpa MiSeq Ha lllumina Inc. Kato ocHoBHM nnatdopmm 3a CeKkBeHUpaHe oT
CnepgalLo [lokoneHue c ornen uaeHTUPUUMpPaHe Ha NAaTOreHn B XPaHUTENHATA
Bepura — be3onacHoOCT Ha XpaHu

Food Safety News Genome Trakr Network’

Home Foodborne Ilness Outbreaks Food Recalls Food Politics Events Subscribe About I-I.pra rIO pO.Ela CVI Mpe)Ka OT J'Ia60paTOp|/II/I 3a
FDA Spends $17 Million to Go After Pathogens Faster WGS mexnay watcko, doegepasnHo v
BYNEWS DESK | SEPTEMBER 19, 2012
The U.S. Food and Drug‘Administraticn (FD}%) is‘spending $17 million on technology it hopes will be fast enough yH n Be p C n TeTC KO HU Bo 3 a Mﬂe HTU m n Ka Ll' na H a
to catch fresh produce with pathogen contamination. n aTO re HHU MW KpOO p ra HIN 3 MU

FDA has awarded a five-year contract to [llumina Inc, a S8an Diego-based technology company involved in
accelerating genetic research|llumina will provide FDA with its MiSeq sequencing systems and reagents/for
conducting whole genome analysis on produce and produce-related environmental Salmonella and shigatoxigenic

B, col, CeKkBeHMpaHe Ha naToreHn cbopaHu ot
ennaeMn4H B3pMBOBE , KOHTAMUHUPAHU
XPaHUTENHN NPOAYKTU, KAKTO U OT OKoNHaTa
cpepa

NHdopmaymaTa ce cbbupa B nybnmyHo
AJocTbnHa 6as3a ot AaHHU kbM NCBI kbaeTo ce
N apxuBupa

http://mww.fda.gov/Food/FoodScienceResearch/WholeGenomeSequencingProgramWGS/ucm363134.htm

For Research Use Only. Not for use in diagnostic
procedures.



FDA llpoToKon

[lpunoxceHue: bakmepuanHo WGS om Kynmypa

R Nextera
MoaroTtoBKa Ha npobata noaroToBKa Ha
DO 4% <

NuanpaHe Ha Nextera Flex
bakTepuanHuTe DNA

KNeTkun oT
KynTypaTa

PacTex Ha KynTtypa

NMnOoCsABKa
ExkcTpaxupaHe Ha

reHomHo [JHK

MiSeq” and
primary analysis

MiSeq”
workflow

2 x 250 pamka Ha
yeTeHe

[eHepupaHe Ha
FASTQ

BaseSpace’

EDA

NHdbopmaumaTa ce
nsnpawa kbm FDA
nnun BaseSpace” 3a
CbXpaHeHune n
cnogensHe B FDA n
kayBaHe B NCBI
SRA
MHGOPMaLIMOHHA
0as3a gaHHu n
aHanunaun



Haa3op Ha 3abonAaBaHMATa C XpaHUTENEH NPOU3XOL,

. 48 m 3abongasaHusa ¢
XpaHUTENEH Npoun3xoa B

U.S. Bcaka roguHa

Results: ~128,000 3,000

hospital admissions deaths

criyyam cBbp3aHu C
Hepa3no3HaT! OrHuLLAa Ha
3apasa

> 1 OOO Enngemun panopTtyBaHu roguLLHO
)

PulseNet, e HaumMoHanHa mpexa nabopatopum OT 06LLECTBEHOTO 3a4paBeona3BaHe KbM
PEerynaTopHuTe opraHu no xpaHuTe, KOUTO UrpasT KM4oBa Pons Npu MAeHTUULMpPaHETO Ha
OrHMLLA Ha 3apa3a C XpaHUTesieH NPou3xoa,

NoaTtoreHn/XpaHu cBBbpP3aHMN KbM NOBEYETO
GonecTu ¢ xpaHuUTeneH npousxon

« Campylobacter (nTuun)

* E. coli 0157 (3eneH4yuun, CypoBO MMASAKO)

» Listeria (He nacTbOpu3npaHN MeKka cnupeHa)

« Salmonella (anua, nTuumn, meco, produce)

* Vibrio (cypoBu ctpuan)

* Norovirus (4ecTo cpellaHn B MHOIO BUOOBE XpaHK)
* Toxoplasma (meca)

Adapted From: Slide courtesy of Duncan MacCannell, CDC

PulseNet Laboratory Network

PulseNet Database Managers
(CDC) communicate with
states and epidemiologists \

PulseNet Labs submit PFGE
Patterns and Demographic
Data to the COC



Kak lllumina npasu pa3nukata 8 6be3onacHoCTTa Ha
XpaHuTe

Listeria Cluster Metrics Pre/Post WGS

100 93
90
80
70
60
50
40
30 o1
19
20 14 16
0 1 3
0 ] — . B = ]
Bpoit Ha Bpoit knbcTepu PeweHu cnyyam Ha CpepeH 6pol Bpoit cnyyam
AeTeKTUpaHuTe YCTaHOBEHM CaMo upes enuaemmmn (ycTaHoOBEH CNyyau Ha CBbP3aHu C
KnbcTepu/rpynu/ WGS XPaHUTENEH U3TOYHMK KnbcTep XpaHuTeneH
Ha 3apasa) M3TOYHMK Ha 3apasa
B Pre-WGS | WGS Year 1 WGS Year 2
(Sept 2012—Aug 2013) (Sept 2013-Aug 2014) (Sept 2014-Aug 2015)

Adapted From: Jackson et al. 2016



WGS npomeHsn HayKaTa 3a 6e30nacHOCT Ha XpaHUTe

WGS nma noteHuuana aa

* KnacuyecKko cepotunumpaHe
6bae eguHCTBEH TecT 3a

MWKpobuaneH * PFGE n gpyrv BngoBO TMNMU3MpPALLM METOAM
CbpBeENWNBHC [/ AeTeKkuumsa
Ha envaemum * In Vvivo aHTUMMKPOBHA 4yBCTBUTENHOCT

3aMeCTBalKM MHOMKECTBO
* PCR reHHa getekuma n naasmmaHo TUNM3NpPaHe

meTtoau
U pa ocurypm:
* [eHOMEeH HYKNeoTuAEeH CbpBeNAaHC *  MapKepm 3a U3TOYHMKA Ha eNNOEMUNATA
*  [lpodwnn Ha BUPYNEHTHOCT * [lo-pobpo paszbupaHe 3a pa3BUTMETO HA ENUAEMMUATA
*  MoneKky/sHO TUNU3NpPaHe * (CnecTABalWo cpeacTsa

Adapted From: Slide courtesy of D. White, FDA



MOHMTOpVIHI’ Ha ennagemummnTe

NGS SOP &

GenomeTrakr ba3a gaHHMU

Auctpnbyuusa s US,
MapTtHupaHe cbec CDC

FIDA

Food Safety News

Breaking news for everyone's consumption

Home Foodborne Iness Outbreaks Food Recalls Food Politics Events Subseribe About

FDA Spends $17 Million to Go After Pathogens Faster

BYNEWS DESK | SEFTEMBER 1, 2018

The U.S. Food and Drug Administration (FDA) is spending $17 million on technology it hopes will be fast enough
to catch fresh produce with pathogen contamination.

FDA has awarded a five-year contract to Mlumina Inc, a San Diego-based technology company involved in
ing genetic research [Mumina will provide FDA with its Mi i d reagentsffo
lysis d lated i ) 1 1d shi; Jf i

conducting whol
E. coli.

MerTop,

Uano-feHomHo CekBeHupaHe

Connects the Dots for
FOOD SAFETY

MpunoxxeHua
be3onacHOCT Ha XpaHu
EI'IVI,CI,eMVIOHOI'VIﬂ Ha MHd)eKLI,MO3HMTe bonectn
I'Ipocne,u,ﬂBaHe Ha NAaTOreHun B XpaHu

MaeHTUYHoCT

USFoodandDrugAdmin. (2017, January 18). FDA's GenomeTrakr. [Video file]. Retrieved from https://www.youtube.com/watch?v=4zMms2C6YUk


https://www.youtube.com/watch?v=4zMms2C6YUk

Foodborne diseases in the
WHO European Region

Every year

o 0.0
23 million 5000

people fall ill people die

Norovirus infection =
almost 15 million cases

Diarrhoeal diseases
are responsible for

most foodborne Campylobacter =

ilinesses &7 nearly 5 million cases

FOODBORNE DISEASES ARE PREVENTABLE.

#SafeFood

Source: WHO Estimates of the Global Burden of Foodborne Diseases. 2015.

For more information: www.who.int/foodsafety @ World Health

Y s
¢ Organization




Npuemylectsata Ha WGS B TecTBaHeTO 3a 6€30nNacHOCT Ha XpaHUTE

Cluster Dendrogram

EHEC strain EDL933 reference
5528445 bp

mmmmmmmmmmmmmm
mmmmmmmmmm

mmmmmmmmmmmm

1

9l
0 02 04

ParatyphiA_ATC

z
hiclust (7, “complete”)

HeTekuna Ha enngemus MeHaxunpaHe Ha enngemMmumn

MpeunsHa geTekumnsa Ha LWwamoBo n HykneoTtnaHa pesontoums 3a NoeHTndukaumsa Ha reHm
CEPOTUMHO HNBO CBbp3BaHe Ha NHEeKTNpaHa CBbP3aHN C TOKCUYHOCT U
[Ny WaMbT & U3BECTEH UM XpaHa ¢ gageHuTe MHEKTUpaHn BUPYIIEHTHOCT
NpUHaLMNEXn KbM HEMO3HAT uUnn e naLMEHTH MaToreHHocT
2
HOB 7 CTturaHe oo n3To4YHMKa Ha CbILECTBYBAT N1 MyTaLMHA B FeHi
enngemMmaTa

MpnoobusaHe Ha nHopmauma 3a KogupaLlm pe3MCTEHTHOCT KbM
MLST [MpeBaHTMBHN OENCTBUSA aHTMbmoTmum

W op.



16S rRNA Sequencing

AHanu3 Ha nHdeKumna Nnpu Hen3siCHeHa NpUYnHa

PaboTteH npouec

EWAIES
= E

\J \J - K

Extraction of RNA or DNA 16S protocol MiSeq" System Cloud-BaseSpace’,
Local MiSeq” Reporter

il

Nextera DNA Flex Library
Prep Kit 16S Metagenomics

For Research Use Only. Not for use in diagnostic
procedures.



MiSeq Pesyntatv — npumep npu npoyysaHe 4ypes 16s
MeTareHOMMKa BbB BaKYYMUPAHU XpPaHU

KynTypeneH MeTon € N3rnori3saH

Table 2.

16S metagenomic analysis of bacterial community of vacuum- napanenHo 3a n3bpossaHe Ha

packed ham during refrigerated storage: sequencing statistics BuaoBeTe 6akTepumn Npu T.Hap.

and classification results KynTypenHa (bpaKLl,I/IFl Ha MI/IKp06I/IOMa
Time of Storage (Days)

tem 3 ; 20 30 MeTona ¢ nocsBKa U HenbhneH

Total Reads 139,469 137,271 163,861 168,266

MiSeq® 6e nsnonseaH KaTo T.Hap
Reads Passing Quality Filtering 134,247 132,814 158,658 153,593 KynTypenHo He3aBUCUM MeToq —

Percentage of Reads Passing 06 o oes 060 YyscTBuTENHoCT 10 6akTepuanyum

Quality Filtering ' ' ' ' KneTtkn Ha 1 Mmn.

gf:;ged atSpecieslevel (Total o335 63,807 47,788 49,087

Kingdom Classification Results 1 1 1 1 MiSGQ® flokasa TotalnHa ieTekumn Ha
MUKpPOOpPraHnamMumnTe rnpnynH4aBaLla

Phylum Classification Results 10 10 12 11 pa3Barna Ha NpoAyKTa BKITHOYBALLM U

Class Classification Results 20 18 21 19 TaknuBa KOMTO ca TpyaHU 3a

Order Classification Results 54 55 52 53 KynTtnuBupaHe, nateHTHn n opun

Family Classification Results 86 79 88 106 HEKYNTUBMNPpyeEMNU MUKPOOPIraHNU3MHN.

Genus Classification Results 199 153 167 157

Species Classification Results 404 351 381 290 Easy on-instrument analysis of reads

to the species level

Adapted from: Piotrowski-Cyplik et al. J Sci Food Agric (2016), DOI 10.1002/jsfa.7785

For Research Use Only. Not for use in diagnostic
procedures.



Metagenomics Shotgun Sequencing

Analysis of the virome associated with fresh produce

Workflow

EWAIES
= E

\J \J - K

Extraction of RNA Nextera DNA Flex NextSeq’ 550 System Cloud-BaseSpace®
(convert to cDNA) or DNA

il

Nextera® XT DNA HiSeq” System MetaPhLan
TruSeq” DNA Library Kit NovaSeq” Systems

For Research Use Only. Not for use in diagnostic
procedures.



Romaine Lettuce Iceberg Lettuce

Fungi  Amoeba  Alga

Invertebrate ~ 0.2%  0.5% 0.6%
Vertebrate 6.6%
1.5%

Multiple hosts
6.0%

Bacteria
17.9%

Plant
66.7%

Invertebrate Fungi Alga Amoeba
0.9% 0.8% 1.2% 1.0%
Vertebrate
3.0%

Multiple hosts
18.3%

Bacteria
10.3%

64.4%

YoBeLLKM N XXMBOTUHCKM BUpYcK oT pamunuute Reoviridae n Picobirnaviridae ca ycraHoBeHU BbB
BCUYKM KaTeropmm npobu HO Han-Be4ve OT Npodun B3ETU Npu Mapynu OoT ANCTPUBYTOPCKUTE LIEHTPOBE

¢ Yact ot Reoviruses ca Rotavirus npuynHaBaLLN raCTPOEHTEPUTU

) Picobirnaviridae nma 4yoBeLukusa pichirnavirus ,KOMTO CbLLO Ce acoumMmpa C raCTPOEHTEPUTU NPU XKUBOTHUTE U

YyoBeKa.

Tiong Gim Aw, et al., https://doi.org/10.1016/j.ijfoodmicro.2016.02.008.



3aKkayeHune

XapaKTapM3MpaHeTo Ha BUPUOMa OT MapyJiad 1 VI,EI,eHTVId)MKaLI,VIFlTa Ha HEKYJTTUBMPpyeEMUN BUPYCU HPEI
N3non3BaHETO Ha MeTAareHOMHO CeKBEHUPaHE, EMOHCTPUpPa HalmmM4yneTo Ha YOBELLUKU U XUBOTUHCKU
BUPYCU B MapyIin KyntnsmnpaHm Ha nosneTo.

NGRS N\
I/I/ieHTmc&mamgal-g,e{b"HanpyCHm : M \,,g r
HaTOFeHI/I ,u,vrpehgao oT npo6V| B MapyﬁW &
N3NON3E nMetoda Ha- MeTareHow-LQ,m ‘
CeKBeI-TMpa L 1EMOHCTpUpa r""t oS

= Men:on-; MOHI/ITOpI/IpaHe Ha *
ﬁ @eeonécHOCT Ha xpaHMTe 693 % ”‘;,

3 Kam NMEHHO. Bmpycm ca !—I?J‘IVI‘-IHI/I B
”ﬂpo6MTe Onpeuen?f m"ﬁﬁbﬁé ot R
~ Bb3HMKBaHe Ha Tpal-rcmmcm;l OT
KOHTaMUHUPaHU XPaHU.




PaboteH npouec OoT Ha4a/10TO A0 KpaA
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For Research Use Only. Not for use in diagnostic procedures.
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BaseSpace Sequence Hub (BSSH)

Seamless integration with lllumina Sequencing Systems

___________________________________________________________________________

P
a = = -3 L —
—= e B | m——
MiniSeq™ MiSeq® NextSeq’ HiSeq® HiSeq X° NovaSeq™
MiSeqDx"* 550 2500/3000/4000 Five/Ten 5000/6000

*For use only in
Research mode of
the MiSeqDx

For Research Use Only. Not for use in diagnostic procedures.



BaseSpace Apps

>80 Apps covering all the most common NGS applications
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lllumina Core, BaseSpace Labs, 3™ party, and private/custom apps

For Research Use Only. Not for use in diagnostic procedures.



BaseSpace Apps For Microbial Characterization

SRST2 Prokka Genome Annotation 165 Metagenomics Kraken Metagenomics
BaseSpace Labs P BaseSpace Labs Hlurmina, Inc. BaseSpace Labs

QIME Preprocessing E. coli Serotyping Bacterial Analysis Pipeline SEAR: Antibiotic Resistance
HIME Development Team GoSeqlt GoSeqlt ApS University of Cambridge
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