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The sequence of tihe humon genome.
Venter JC, et ol
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http://www.ncbi.nlm.nih.gov/pubmed/11181995
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A2ANA0VXLEY) ETLOUEVYC PEVLXS
Next Generation Sequencing (NGS)

TTAEOVEK TN AT
AvalAvan vYnAnec anodoaong

" NGS - véa nebodog aAAnAovxnong
Tavtoxoovn avaAvon -moAAwv yovidiwv

' High throughput-multiplexing

T Avayxeg avéavovtal paydaia otV £Qevva,
dxyvwor & aAAeg KAWVIKEG EQAQUOYES

' Tonyooa & oKOVOULKA ATIOTEAETUATA

' Tho axopr) anoteAéopata, deep sequencing

! ueyaAwv yovdiwv
' moAA@vV derypatwv
Melwpévo k0aToG avaivaone
AgaoTikn) petwoT) Tov KOoTovg aAAnAovyxtons tov DNA

MalLkx TtxpaAAnAn cAAnAovxLem



NGS -Etioyeg Nevetwuns Awyvawens

? Zroxevuevn aAAnAovyon evog 1) teploocotepwy Yovdlwv (Targeted sequencing-gene panels)
? Whole Exome Sequencing & avaAvor opadag yovidiwv

? Whole Exome Sequencing & mArneng avaAvon

? Whole Genome Sequencing & otoXevpévn avaAvor) CUYKEKQLUEVTIS OLADAS YOVIOLWV 1)

OAOKATQOV TOVL YOVIDLWUATOG DNA

Whele Genome v Whole Exome Sequencing

Copyright © 2012 University of Washington
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NGS: Eduproyes 6t Mukpof ooy

Alyvwor yvwotwv maboyovwv oe kKAtviuea detypata
(TvTtoTtonoT), TavtoToinot WV & PakTNOLWV)

Avixvevon véwv taboyovwv pikgooQyaviopwv (de novo aAAnAovyxnon)

Avixvevon petaddadewv (avOexkTikotnTag, ov avéavovv taboyévela/Aopoyovo doaor))
Avixvevor MOAVUOEPLOUWY — eEEALEN Lwv & BakTnolwy
AAANAovxM o1 Yovdiwv - kataBbeon aAAnAovxwwyv oe Genbank
AAANAOVXNON pEYAAWY & HIKQWYV YOVIOLWHATWV
EmdnuioAoywr) diegevvnonm oteAexwv oe eTUONLES

Emidoyr) kukAog@opovvtwv oteAexwv yia euPoAlx (Tt.x. YOLTNG)
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NGS Boxtnelwv — wxtpukn & Epevva

Aldryvwon Baktnolakwyv AOU@WEEWV
AvaAvon yovduwpatog — Baon) dedopevwv
Tvmomoinon oteAexwv
[TaBoyévera
AvOekTikoOTnTA
AAAeg onuavticég petaAdadelg
MeAéteg e€€ALENG
Emutenon - erudnuoAoyia
MeAéteg pucgofwpatog
(Bacterial metagenomics)

Animals Fungi Gram-positives

Chlamydiae
Slime moulds |
Plants \ .~ / Green nonsulfur bacteria
Algae Actinobacteria
- Planctomycetes
Protozoa - {” Spirochaetes
— Fusobacteria
Crenarchaeota
Nanoarchaeota - Cyanobacteria
(blue-green algae)
Euryarchaeota Thermophilic
sulfate-reducers
Acidobacteria

Proteobacteria
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Alyvwor 1oyevav Aopwéewv
Viral metagenomics
AvaAvonm yovidiwpatog
[IaBoyévewn
AvOekTiKOTTA

ITooela Oepametag
['eyovota avaovvdvaouov
Emidoyn eppoliwv
Erumienon

MeAéteg emdnuoAoyiag
MeAéteg eEEALENG WV
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NGS wwv — wxtpwkn & €pevva

vl (Nairov krus) w tick, crab
A "lh! .u |ﬂ| Wa W. m.‘ lv
| unknown diptera
(Arenavirus) \\ ek mosquito
. mosquito  (Ophiovirus) SOckroach -
ida cockroach ( ' Umo-  (paramyxovirus
water strider virus) and filovirus)

(Phiebovirus) quito

tick spider

\
(Tenuivirus)

fly
lousefly
spider
aphid
moth
mosquito
raterscorplon

butterfly
millipede Asellus sp

shrimp

\umbleback- (Emaravirus)

(Tospovirus)
(orthobuny sh
Yirus) m
mosquito cockroach
bed bug
(Hantavirus)

spider
water strider

“‘k- M Vesicu

mosquito
spider
moth fly
horsefly
\ dragonfly
water strider
(Influenza virus)

moth, crab
mosquito

(Nucleorhabdovirus)

fly, lousefly, bed bug,
ant, mosquito,
water strider

(Cytorhabdovirus), aphic

tick

(Lyssavirus)

fly, lousefly
mosquito
tick

ovirus

coleoptera Ephemerovirus



TuTtoTto (6N BAKTNPLWY YLX TN UOPLXKY] LEAETN

Owoyévewx

I'évog
Eidoc Tavtomoinon

(YTtoedog)

OpotuTtia
AvottuTtia
PiBotumtia
DavoTLTIOS AVTOXTG

PFGE type

Aggevvnam eTdNUIKWV EEAQUEWYV KQOVOUATWYV, AVAYVWEOLAT) TNG
eTUONULAG, 0QLONOG KQOVOUATOG, AVAYVW®WELOT] TOV TQOTIOV HETADOATG,
eruBefarwvavTag TNV mnyn, To oxnua N & tnv alvoida tng petadoane
HUE OKOTO TN ANYP1] TWV EVOEIKVVOUEVWYV NETQWV EAEYXOV

Emitnionon voonuatwv, avayvwelon Twv KVKA0@oQouvVTwV KAwvwy,

avixvevan véwv naboyovwv kKAwvwv

TNG ETUUINULOAOY XS TWV AOULWEWV VOCIAXTWV

LTOX0G TNG TVTOToNOoNG etval va deléel eav ta
eTudnuoAoykws oxetilopeva kaAAegynuata (isolates) mov
EUTIAEKOVTAL O€ i ovEQEOT) etval & yeveTikwg oxetllopeva &
apa amoteAOVV TO 010 0TéAEX0G TTOL peTadOONKE elte ATIO
KOt Y1) elte ano acOevr) oe acOevr)

Tvmomoinon

Does it hurk?




“Next generation

of E. Colc outbreak uv Germany unv May 2011

ESCHERICHIA COLI OUTBREAK

of E. coli known as Shiga toxin-producing E. coli (STEC)

German authorities said on Monday
Sweden 36 people infected

STEC CYCLE AFFECTED COUNTRIES

Most of the deaths have been in northern Germany, but
the source of the virulent strain of the bacteria is unknown,

Hemolytic-uremic syndrome (HUS) is a serious complication of a type

Rasko et al., NEJM 2011

E. coli

GERMAN

Denmark 14 cases - 7

HUS affects the blood,
kidneys and, in severe
cases, the nervous
system and can be
particularly serious
for children
and the

Pathogen has been

SALAD VEGETABLE IMPORTS (fons) vadio
identified on cucumbers

2009 470,000  imported from Spain but it
is unclear if they were
ECER 503000 & .
20".) 503,000 contaminated there, during
201" RN 119,000 transport of in Germany
‘First quarter Percent of imports from Spain
Sources: isolype, madia repors L1 REUTERS

The NEW ENGLAND JOURNAL of MEDICINE

| ORIGINAL ARTICLE

Origins of the E. coli Strain Causing an Outbreak
of Hemolytic-Uremic Syndrome in Germany

David A. Rasko, Ph.D., Dale R. Webster, Ph.D., Jason W. Sahl, Ph.D.,
Ali Bashir, Ph.D., Nadia Boisen, Ph.D., Flemming Scheutz, Ph.D.,
Ellen E. Paxinos, Ph.D., Robert Sebra, Ph.D., Chen-Shan Chin, Ph.D.,
Dimitris lliopoulos, Ph.D., Aaron Klammer, Ph.D., Paul Peluso, Ph.D.,
Lawrence Lee, Ph.D., Andrey O. Kislyuk, Ph.D., James Bullard, Ph.D.,
Andrew Kasarskis, Ph.D., Susanna Wang, B.S, John Eid, Ph.D,,
David Rank, Ph.D., Julia C. Redman, B.S,, Susan R. Steyert, Ph.D.,
Jakob Frimodt-Maller, M.Sc.Eng, Carsten Struve, Ph.D., Andreas M. Petersen, Ph.D.,,
Karen A. Krogfelt, Ph.D., James P. Nataro, M.D., Ph.D., M.BA,,
Eric E. Schadt, Ph.D., and Matthew K. Waldor, M.D., Ph.D.

Table 1. isolates of Enteroaggregative Escherichia coli Sequencad or Analyzad in This Study.*

5 hours per isolate

|| 1solate Serotype  Location of Isolate Source of Isolate
| | oaz O44e:H1E Peru Stool sample from child with diarthea
Representatives of best 17-2 O3:H2 Chile Stool sample from child with diarrhea
studied strains of E.coli Jm221 092:H33 Meaico Stool sample from adult with diarrhea
C1010-00 Orocugh-H- Denmark Stool sample from child with diarrhea
55989 0104:H4 Central African  Stool sample from adult with diarrhea
| Republc
I C35-10% O104:-H4 Africa Stool sample from child with diarrhea
Six enteroaggregative CE82-09% O104:H4 Africa Stool sample from child with diarrhea
E.Coli clinical isolates C734-09% O104:H4 Africa Stool sample from child without diarrhea
C754-09% O104:He Africa Stool sample from child without diarrhea
C760-09% O104:H4 Africa Stool sample from child without diarrhea
C77709% O104:H4 Africa Stool sample from child with diarrhea
TY2482 O104:H4 Germany Stool sample from adult with diarrhea
Germany Samples LB2266592 O104:He Gesmary Diarrhea in adult
H112180280  O104:H4 S

Diarrhea in adult

Compared the sequences with other previously sequenced E. Coli isolates




“NGS of E. Cotli outbreak un Germany unv May 2011

I EvregompookoAAntka oteAéxn E. Coli O104 : H4

' To yovdiwpa tov oteAexouvg ato ) 'egpavia diaxkptvetal ano aAAa
0104 : H4 yiati megLex el éva yovidlo mov KwOKOTIOLEL TNV TTaAQaYwYT) NG
toéivng Shiga 2 & éva oVVOAO eTITIEOCOETWV AOLLOYOVWVY TTAQAYOVTWYV

& TAQAYOVTWV AVTIOTAOTIC 0€ AVTIPLOTIKA

' Ta everuata vTOdeUCVLOLY OTL T 0QLLOVTIA AVTAAAaYT] YOVIdIWV
EMETQEYPE TNV EUPAVIOT) TOL EEAQETIKA AoLpoyovov Shiga Toéivn
TIAQAYOUEVOVL EVTEQOTIQOOKOAANTIKOV oTteAexovg E.coli O104 : H4

' Tevikotega, avta ta gvorpata ToviCovv ToV TQOTIO UE TOV OTIOLO 1

TAQOTIKOTNTA TWV PAKTNOAKWY YOVIOLWHATWY dLEVKOAVVEL TNV
gu@avion véwv taboyovwv

F Ol oKTw KUKALKEG CAOVES AVTITIQOOWTEVOLY T dlapoeTika isolates
Twv evteEoTieookoAANTIKWV E. Coli (EAEC) O104: évavti Tov
vYovuwpatog ava@oag TY2482.

Chromosome vs. TY2482
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A B
ONA extracted from clinical specmen (abscess)

Ny
3320 reads (0070%)
// %mmm /

fhaming DNA lirary by NEXTERA DNA ibrary kit I I
128 mer direct DNA sequencing by GAllx 0 // 82 994 gss 993 100%

m (0.002%)

38,285,502 reads (129 mer)

s Francisella sp. TXOTT3081: ¢

Franciselia lularens's subsp
holaretica FTNF(0200: 3

Subiraction of human ONA sequence by bwasw mapping
(human genomic DNA sequences: hs_rel_GRch37.p2fa)

48 223 reads (126 mer) —

Francisela: 833 Franciselia lularens's Subsp.

biastn homology search agarst holarctica OSU18: 1%
non-edundant NCBI it database - Fasciiall iiuas

Taxonoic classfication wih VEGAN v 406 0 g Froncosts biinss b,

medasiatica FSC14T. 14

Francisella lularens's subsp.
lularonsis NE0B1598: 398
o Franciselie lularensis swsp
farensis WYOG- 15 ¢

Detection of Francisela sp. sequences (833 reads: 0.002%)

Applications of
Clinical Microbial
Next-Generation
Sequencing

21 57 etddv amd ) Povkovoiua, lanwvia, magovaidotke
He €EAKOG DEELOV avTiXERa, dDIOYKWUEVO OVOTOLXO
naoxaAato Aeppadéva & movo otov deEL0 KaQTO.

*

EAN@Onoav egyaotnolakés eEetdoels, dayvawotnike
otov acBevr) kuttapitda & Asppadevortabeia & d6ONKe
Oegamela.

* Qotooo, Eva pnva aQyoTteEa, emEoTEEPE e oldnua,
eoLOEOTNTA & £KQEON TTVOL ATIO TNV de&l paoxaAlaia
TLEQLOXT).

* To mbov kaAAlegynOnke o& katdAANAa VA aAAG dev
amokaAveOnke taboyovo

* TlapaAAnAa, éywve aAAnAovyion mov édwoe OeTiko
amotéAeopa v Francisella (oxnua A)

* XonoworomOnkav tagaAAayég evog vovkAegotidiov

oL Yovwwpatog (SNV) yia tov tooodloglopod tov
vrtoetdovg Francisella.

* H avaAvon aAAnAovyiag 16S rRNA dev £xet avtn )
dlakQLTiK) LoXL.

* H aAAnAovyion & 11 SNV aviyvevoav F. tularensis
subsp. holarctica & oxL Tov mBavod mapayovta
Brotooporpatiac F. tularensis subsp. tularensis

(oxnua B)



* O 10¢ Lujo (LUJV), véo péEAOG NG OKOYEVELAS

|dentification of hemorrhagic fever-associated arenavirus from Arenaviridae, GYETLETAL PE AIOQEAY KO TIQETY,
. o amtopovaOnke ot Notwa Ao & xapaxtneiletat

South Africa (Lujo virus) atté VPNAGS o0 T6 BvToTTAC, 80%
5 cases of undiagnosed hemorrhagic fever, 4 fatal after air transfer of a ) Zema”g@o & Oxtwporo 2008, 5 meguntwoes un
. | | LY VWOUEVOL oupoQQoq/ucov TIVEETOV, 4
criically ill index case from Zambia to South Africa Bavatneéges, avayvweiotrav oty Néta

A@OLK) peta amo aerpﬂa(poQa ao@evovg oe
KQLOLUT] KATACTAOT] ATIO TN ZAUTILX

* H epappoyrn NGS emétoee tnv TO(UTOTCOLT]O'T] & tov
)\enTopeQn (PLAOYEVETIKO XocQawchLGpo eVTog 72
WEWV amo TNV tagaAapr] detypatog 0oV & loTwv
aTo Ta Ovpata

* QuAoyevetikeg avaAvoelg eTuePaiwoay TV
TIAQOLO LA VEOL HEAOLG TNG OWKoYEveElag Arenaviridae,
Ttov ovopaotnke 10g Lujo (LUJV) oe avaryvwoion
™G YewYa@krg tov teoéAevong (Lusaka, Zauma
& 'oxaveoumoveyk, Notwix A@okn)

Genetic Detection and Characterization of Lujo Virus, a
New Hemorrhagic Fever-Associated Arenavirus from
Southern Africa

Thomas Briese'™, Janusz T. Paweska®, Laura K. McMullan®, Stephen K. Hutchison®, Craig Street’,
Gustavo Palacios', Marina L. Khristova®, Jacqueline Weyer?, Robert Swanepoel®, Michael Egholm®,
Stuart T. NichoP, W. lan Lipkin'*




106 ™C AepuokvTtaplknG Xoplopnviyyitldus

ExdnAwvetatr wg aon Tt unviyyltda, eyke@alitda 1)

U VLY YOEYKEPAAITION

T Alpaokr) ToQELa 1 0TV aQX1) M1 WA ovpmTwpata ( 3-5 NuéQE)
ATIO TO AVWTEQO AVATIVELOTIKO & pvadyteg, eapaviCetal &
eTtavep@aviCeTat pe TNV EVagEn Twv UNVIYYIKWOV CUUTTTOHATOV.

e NEW ENGLAND
JOURNAL of MEDICINE

ESTARLISIEND [H 8kid MARCH 6, 2008 POl B8 KO, 10

A New Arenavirus in a Cluster
of Fatal Transplant-Associated Diseases

Gustavo Palacios, PO Julian Druce, Ph.D, Lsi Dy, PhD., Thomas Tran, Ph.0_ Cheis Birch, Ph.D
Thomas Brisse, Ph [ Sean Conlan, Ph.O. Phenix-Lan Quan, PhD. Jeffrey Hui, B.Sc_ John Marshall, Ph.D,

Solid Organ Transplant-associated

Jan Fredsik Simans, Ph.0, Michael Egholm, Ph.D., Christapher D Paddock M0, MPHT.M Lym hocytic Choriomeningitis
Wun.Ju Shich, M.0. Ph.D. M.P.H. Cynthia 5. Goldsmith, MLG. 5. Shenf B. Zaki M.D.. Ph.D. . p . g ’
Mike Catton, WD and W, lan Lipkin, M. United States, 2011. A. MacNeil et al.

Early detection & treatment improve outcomes for
Palacios et al. NEJM, 2008 patients with transplant-transmitted disease



Sequencing of Bacterial Genomesy: Prunciplesy and. lnsigihty unto- Pativogenesis
and. Development of Antuprotics

Erw S. Donkor, Genes2013, 4, S56-572

? H aAAnAovx1on tov Baktnoakov YovidLwuaTog £xeL BEATIWOEL TNV KATAVOT|OT) HaG
OXETIKA UE TOUG UNXAVIOHUOUG HLE TOUG OTIOLOVG TA BAKTIOL TIQOKAAOLY VOOO.

? ATO TNV EUPAVIOT TNG, TTELV Ao dVO dexkaetieg, meptrov 1.800 Baxtnoaka yovidiwuata
EXouvv AW aAAnAovxnOet & avta meQAaUPAVOLY OTUAVTIKOUS ALTIOAOYIKOUG
TIAQAYOVTEG, OTIwG Streptococcus pneumoniae, Mycobacterium tuberculosis,

Escherichia coli O157: H7, Vibrio cholerae, Clostridium difficile & Staphylococcus aureus

" H a)\)\q)\ovxt(m TOV [Sawcq@wacov YOVIOLWUATOS Bor)ONoe eMIOTG OTOV EVTOTIUOUO VEWV
OTOY WV, OL OTIOLOL LTTOQOVV VA& XQTOLUOTIOm 000V aTO Gxef)wmpo VEQWV av*u[%lorucwv




Foodborne pathogens blue: in use; light orange: a plan in place/in progress within three years; dark orange:

no use or national plan in place within three years. EU/EEA countries, 2015-2017
Listeria monocytogenes

A) 2015

Salmonella enterica

Shiga toxin-producing E. coli (STEC)
Antimicrobial-resistant pathogens
Carbapenemase-producing Enterobacteriaceae (CPE)
Antibiotic resistant Neisseria gonorrhoeae
Multidrug-resistant Mycobacterium tuberculosis
Vaccine-preventable pathogens

Invasive Neisseria meningitidis

Human Influenza virus B) 2016

il'lgwtagxmég OTOXO0G: 1] dLEVKOALVOT)

NG OLAAELTOVQYIKOTNTAG UE T
TEOYQAMHATA eTLT)ENONG &
AVTIUETWTILOTG ETUOT UKWV KQIOEWV
otV EE & o¢ eOvwko emtimedo.

H ntAgoymeia twv eOvikwv €0yaotnoiwv ava@odags yia t dnuooia vyeia otic xwees g EE £xeL moooBaon
oe WGS vy tumomnoinom pugopakwv taboyovwy, dtegevvnor) petadoons e Aolpwéng & avtoxng ota

PAQUAKA



Neisseria meningitidis  Listeria spp.

(100 / year) (100 / year)

Biochemistry

Species confirmation

Serotyping
Report to clinical lab
Subtyping

2 Listeria: Genotyping using PFGE (2 enzymes)
and MLST (7 genes)
2 Neisseria: MLST porA/fetA (10 genes)

2 Drug Susceptibility Testing (E-test)

Neisseria meningitidis  Listeria spp.

(100 / year) (100 / year)

Biochemistry

Species confirmation

Serotyping

Report to clinical lab

Subtyping

2 Drug Susceptibility Testing (E-test)

} 0 Every 3 months: WGS run with

pooled samples

= H WGS ntagéxet vpnAotegn avadvor
& axoPela ato TIC TTARADOCIAKES
neB0doLG HoQLAKTIS TVTTOTIOM 0TS,

omws PFGE 1) MLVA

& Avto ovufadAeL oty kKaAvTeQEn
KATavonom TV MEOTUTIWV UETADOOTC
NG VOOOL & TV AVTIUKQOPLAKWV
PAQUAKWYV, BEATIWVOVTAS 0TI
OUVEXELX TNV ATIOTEAETUATIKOTI T
TWV TTAQEUPATEWY YL TOV EAEYXO
TOVG

" Aappavovtag vtoyn tovg
TQEXOVTES TIEQLOQLOUOVG OTO
KOOTOG, T EQYAOTIOLL AVAPOQAS
Oa elvat ta mewta mov Ba To
EQPAQUOOOLYV 0TI QOVTIVA



Eviaia vyelx

F 1) OLETUOTIUOVIKT) TIAYKOOT LA
OLUVEQYAOTIX OTOV TOMER TNG VYELAGS

F" ot NGS texvoAoyteg pmogovv va

vrootnetéovv v One Health e

Metabolic disorders in
humans and animals

Initiative 1] v dlaovvdeom Twv — medicine /
avOownwy, Twv (wwv & Tov e ———

/, diseases in humans
neQAAAOVTOC. o i
in humans and
=
humans and animals

_J) ONE HEALTH SWEDEN

oL aUon widh Ot MEATH PeAINE AUVTONOMOAS §00 BOND Team

((W{W%MU)

ETUTQETIEL TOV AETITOUEQT] XAQAKTNQOLOUO TV TTaB0YOvVwV mMagayovtwy e OAa Ta delypata mov TtRoEQXovVTAalL
ato avOpwnovg, Lwa, TeoO@Lua & To TEQIBAAAOV, XOTOLHOTIOLWVTAS TUTIOTIOMNHEVA EQYAOTNOLKA TIOWTOKOAAX



AVIXVEVEN UETOAAXKEEWY XVTIETAENG 66 XCOEVELS

Characterization of Quasispecies of Pandemic 2009 | | |
nfluenza A Virus (AHTN1/2009) by De Novo Sequencing Deep equencng Reveals ighly Comples Dynamcs of Human

Using a Next-Generation DNA S . . C
g ¢ TR T Ctomegdois Genoypes  Trosplant Paets v T
et |

et ouivo bl e Gorer, Chin Gl e T nd Elsteh Pctommer- S

Use of Massive Parallel Pyrosequencing for Near Full-Length
Characterization of a Unique HIV Type 1 BF Recombinant
Associated with a Fatal Primary Infection

Alessandro Bruselles, Gabriella Rozera, Barbara Bartolini, Mattia Prosperi, Franca Del Nonno,
Pasquale Marciso, Maria R. Capobianchi, and Isabella Abbate




Bacteriod Commumnity Vowiation v Humaun Body Habitaty Across
Spoace & Tume
Costello- et al. Science 2009 Dee: 18; 326(5960): 1694-1697

Kabévag ano epag anoteAeitar = ano:

* 40 To1c avOowTva KUTTAX

* 22000 aovOowTtiva yovida

EmumAéov otov avOwTivo 0Qyaviouo vTtaQxouvVv:

? 10-100 Tows kUTTaea ovpPBrwTikwy
MULKQOOQYAVIOUWYV, KLOLWGS PAKTIOLX TOVL
EVTEQOVL

? 2 exat. pkeopaxka yovidwa (metagenome)

H ntAsioyn@ia twv pugopakwv “ocvvodotnogwv”
dev pmogel va teoodlogLoTel pe TIc KAaooukég
eoyaotnowakés nebodovg (20-40% pmogovv va

KaAAegynOovv)
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! Tvwon oxéong evion)-naboyovov-Oepameiag

! Xono1puomoinon yevopikwv dedopevwy EEViaTr),

E&xtopulkevpuevn latpukn

Personalised, stratifled, precision medicine

[N v meoANYn & Oepameia voonuatwyv

2 nkeoPloAoyta: oto)xevel og iAoy Bepametag ava meQLTTWOT)

I Av&non twv yevetwkwv dedopévwv (o€ 1ovg, Paxktow, aviowTo)

nta@oyovov gg ouvdvaouUO pe KAvika dedopéva

Oh God!

they are
targetting us

: Guysl...Guys!

CALM DOWN!




H pon epya6lag 6NUEPK 6TO KALVLKO EQYXETNPLO
Yrtobetikn pon epyucins ue NGS

Samples Media for culture
Rapid 1-2 days
growers | , L | ) ) ) )
) ‘ ) More Timely Diagnosis = Improved Clinical Outcomes
Sterile Blood 'F._.: A
Body fluid o e metagenomic NGS assay (12-24 h TAT)
ETETTTT e N = e o sendout
Urine - : : molecular testing
l L ] [ :::-
Pus D : :
— |- ! : antibiotic resistance testing
Surface swabs E sample [ g
- - collection :
Sputum F ' culture
v _ : ' [ 0
Contaminated Faeces G : ;
H S 2 T 7 i
d 0 24 48 72 96
Mycobacterium | | r | Time (hours)
spp. 1-3 weeks




The Whole Genome Sequencing (WGS) Process

WGS is a laboratory procedure that determines the order of bases in the genome of an | ACTGICTRCTS.
organism in one process. WGS provides a very precise DNA fingerprint that can help Pl
link cases to one another allowing an outbreak to be detected and solved sooner. AT]P.[OUQYia Blﬁ/\l()ef] ’T]g_ e

Bacterial Culture

4 DNA Librmarny Segusrmcing

aThe DA library is loaded onto a
saqueancear. Tha combination of
nucleotides (A, T, C, and &) making
up @ach individual fragmernt of DA
is determinad, and sach result is
called a "DMA read.”

YOVIOLWV 1] TUXALX
duaomaon DNA/RNA

% “ DNARNA : I PCR

;_: / E‘I" f

E TOUOV®W < . I

g om:prm] = TIOAAATIAOLXO OGS JJ P | l“""‘
E I

€) DNA = cut into short fragments - -
of known length, sithar by using v e The sequancar produces milions of DA reads and specialized

arzvmes “molecular scissors" computer programs are used to put them together in the

ar nﬂhanica] disruption comact order like piecas of a jigsaw puzzle. When compl eted,
: the ganome sequancea containing milions of nuclactidas (in

ona or a few large pieces) iz ready for further analysis.



The role of witole genome sequencing unv antumicrobial susceptubidity
testung of bacteria: report from the EUCAST Subcomumittee
M.J. Elington et al.

Clinical Microbiology and Infection 23 (207) 2-22

Contents lists avail able at ScienceDirect CM I
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Clinical Microbiology and Infection MICROBIDLOGY
AND INFECTIOM

B ESOMID S5

journal hemeapage: www.clinicalmicrobiologyandinfection.com

? O éAeyxog evatoOnoiag (AST) etvat OepeAwdng doaoTNELOTNTA OTO UIKQOPLOAOYIKO EQYAOTIOLO,
AAA& etval onNUavTko va ekTiunoovpe ot i T MIC / diapetoog Cwvng avaotoArg, avtavakAa
TLEQLOOOTEQA ATIO TNV TIAQOLC A / ATtOLT A YOVIOIWV avToxXNG

P Avutéc oL Tipég avTikatomTollovy TTOAAaTAES & oUVOeTEG AAANAETTOQAOELS, OTIWGS TNG KUTTAQLKNG
dlATIEQATOTNTAG, AVTALWYV £KQONG, daBeauotnTag otoxov & deopevorng, kabws & eTmtimeda
evlupaTikng éxkpeaons & dQaoTIKOTNTAG

?  Emopévwg, vtagXovv MOAAEG TEOKAT)OELS OO0V a@OoQA TN OLYKEVTEWON & TNV alloAdynon Twv
otolxelwv Y va e€etaotel eav to AST pmogel va avtikataotaet anod pia néBodo omws n WGS, n
oTtola 0ev A&LOAOYEL TNV AVATITUEN TV PAKTIEIWV TTAQOVOLA AVTIUIKQOBLAKWV TTAQAYOVTWV

ITpog to oV, n Tlavt) cvvelopoa tov WGS otnv meooceyylon via 1o AST etvat oto eTtimedo aviXvevong
YOVIILAKNG TTXQOLOLAG 1) ATIOVOLAG



Contents lists available at ScienceDirect

Clinical Microbiology and Infection

SEVIER journal homepage: www.clinicalmicrobiologyandinfection.com

CMI

CLINICAL

MICROBIOLOGY
AND INFECTION

B EsOMID EEE

> JW.A. Rossen et ol “Practical ey in Lmmplermenting wirole

genome—sequenciing v rouwtune ddagnostic maicrobiology”

AVOXEQELEC TNV EQPAQUOYT] TOV WG DADIKATLX QOVTIVAS Y TN dyvwoT) & Tov
XAQAKTNOLOUO TWV UIKQOPLAKWVY AOUWEEWV

‘EAAen)n katagtiong

EAAen)n g anagaitn g LTTOAOYIOTIKIIG LTTIODOUTS OTA TTEQLOTOTEQX VOTOKOUE LX
AVETIAQKELA TWV VQPLOTAUEVWV PBACEWV DEQOUEVWV UKQOBLAKTS YOVIDLWUATIKNG
AVAPORAG TIOL Elvatl amaQaiTnTeS Y TNV adloTotn avaAvor) e AMR & twv

AOLLOYOVWV TIAQAYOVTWYV

AvOKOALX ONUIOLEYIAC ATIOTEAETUATIKWY, TUTIOTIOINUEVWY & DATUOTEVUEVQV
TIEWTOKOAAWV BLOTIATIQOPOQIKNS
Ktvduvog va xaBovv toAvTIHES YVWOELS 0TI PAOCIKT] HKQOPLOAOY I pETA TN

uetapPaorn oto NGS

Newt - Generation Sequencing




"OL TeXVIKES pag duVATOTNTEG LTTEPPAIVOLY TNV LKAVOTITA HAS V& TIS EPaQUOlovpe
amoteAeopatika & ouovoutka ota avlowmiva meoPAnpata”

To egyocom]gto nikeoBroAoyiag “avtipetwnilet pua v'ne@'n@ooq)oga AKAONUATKWV ﬂ)\n@()(poglwv &
TUECEWV YIX V& EKTEAEOEL 650(\21:)\1]’1?0{6@, akoBéc, KAvika aoxeteg dokipaotes”, oL onoieg,
“MtagamAavovv Toug LITEOVG 08 AavOaTuEVT] DAY VWO Kol akaTtaAANAN eegomewc

Never forget that “good [microbiology] v climically relevont [microbrology].”

@) Dr. Raymond. C. Bartlett
'w.f.:» clinical W"ILO‘LOQW'
- 1475 (1) -




! MwooPuaxn) tavtortoinor) (Microbial identification & tracking)
ws nEO0dOS axpBelag oV TAVTOTIOWOT VOGS AYVWOTOL UKQOPBLAKOV eidovg

GENETICS
LAB

THE G-NOME PROJECT

I EvdoeQyaotnolakt) avamagaywy Ot Ta
(Interlab reproducibility in bacterial genotyping by NGS)

!! Point-of-care diagnostics via molecular tests

' Néa egyaldela yux v avixvevon véwv lwv

Next - Generation Sequencing

EVXXPLETW YLX TNV TLPOGO6XN) 6XS
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