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Lot BLomAnpodopLkn;

e EpmAokn pabntwyv og akadnUaikou erESOU ETLOTNMOVLKN EpEuva
* Auénon evdladEpovTog evaoxoAnong LE ETILOTAUN, KivNTpo
e KaAAlEpyeLla SLemoTNOVIKWY HeELlOTATWV

* Melpapa av dpacel / Npoypappatiopog — OmTIKonoilnon — 2UoXETLIon —
EpumAoutiopog e Sedopeva O TIPAYUOTLKO XPOVO

* MowtAla SpaotnplotAtwy BromAnpodoplknc ya devtepofabula:
QVAKTNON YEVWULKWY 6edouevwy, puBuLon tng yovidlakng ekppaonc,
eEEALEN, MPWTEWMLKN, UKpoBLoAoyia Tpodipwy, Ka

* Mining the Genome: Using Bioinformatics Tools in the Classroom to Support Student

Discovery of Genes / A. Martins, M. J. Fonseca, F. Tavares. The American Biology
Teacher, 2018; 80 (8): 619—-624. https://doi.org/10.1525/abt.2018.80.8.619



https://doi.org/10.1525/abt.2018.80.8.619

H repimtwon tou SARS-CoV-2
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* Spike (S) (ORF2): ~ 1273 aa / Ynopovadeg S1 + S2, S1: mpoobevetal otov unodoyea
ACE2 tou &eviotn, S2: elTAEKETAL OTN oUVTNEN LIKNG-KUTTAPLKNG LEUBPAVNG

* Nucleocapsid (N) (ORF9a): ~ 419 aa / uvbEetat pe To LiKO RNA oxnuatifovtag Eva
eAKOELOEG pLBovoukAgokalpioto. Mpootaaotia, aviypadr), cuykpotnon,
avoooodLladuyn, Ka

* Membrane (M) (ORF5): ~ 222 aa / A$pBovn, doutkn, eEEAIKTIKA dLatnpnUEvn.
2uykpotnon, ouvoeon N pe RNA, HETPLACUOC aVOOOAOYLKNC armtokpLoncg (;)

* Envelope (E) (ORF4): ~ 75 aa / Zuykpotnon, naboyEveon

* NSPs (Non-structural proteins): avaotoAr| ekppaong &eviotr), cuprnopayoviag RNA —
pol, avtiypadn, petaypadn, anokpupn oo avoooTtoLNTIKO



Risk assessment
on COVID-19,
15/02/2021

e JTEAEXN TOU TIPOKAAOUV

avnouyla: Bpetavia (B.1.1.7),
Notwa Adpikn (B.1.351), Bpalihia

)
Ll

G o b
(P.1) : :
B.1.1.7: o petadotiko, mbavov Name: VOC 202012/01 Name: 501Y.V2 Name: P.1
T[pOK(I)\ElL TtLo Bapu'x }\Olll.lwar] Lineage: B.1.1.7 Lineage: B.1.351 Lineage: P.1

(au€avel T meplOaAYeLg, miEleL
TO ouoTApATa uyeiag, auEAveL Tn
Bvnoluotnta — mortality)

B.1.351: oxetiletal pe avénuévn
HETASOTIKOTNTA, LELWHEVN
QTOTEAECATIKOTNTO OPLOPEVWV
€K TWV €UPOAiwvV

04/03/2021

First detected: Sept 2020

Country of first detection:
United Kingdom

First detected in EU/EEA:
g Nov 2020

Concern:

increased transmissibility
and possible increased
severity

First detected: Oct 2020

Country of first detection:
South Africa

First detected in EU/EEA:
28 Dec 2020

Concern:

increased transmissibility
and possible reduction of
vaccine effectiveness

SARS-CoV-2: BlomAnpodoptikn & EpPoAia // YEKDE Apeloknmwy: M.K.Ztaowakng

First detected: Dec 2020

Country of first detection:
Brazil

First detected in EU/EEA:
12 |J]an 2021

Concern:

increased transmissibility
and possible reduction of
vaccine effectiveness



OL TpELC apaAAOYEC

https://www.bbc.com/news/health-55659820

04/03/2021

Three key variants are spreading more easily

Multiple coronavirus variants are

circulating globally. \\ S  »
Experts are concerned about three Rt - -
with changes to the virus’s spike protein, put. ¢ ~
the part that helps it enter human cells. / 7T N

The genetic code for each of these variants is slightly
different.

| N501Y
UK“Kent’variantB.1.1.7 [
| N501Y | E484K
South Africa variant B.1.351 _ I
| N501Y | E484K

Brazil variant P.1 1 | |

N501Y mutation seen in UK, South Africa and Brazil variants
may help the virus spread more easily.

E484K mutation seen in South Africa, Brazil and some UK
variants may affect the antibody response.

SARS-CoV-2: BlomAnpodopikn & EpBoAia // YEKDE
Apeloknnwv: M.K.Ztacwakng



Nextstrain

Real-time tracking of pathogen evolution

A bioinformatics and data viz toolkit

MNextstrain provides an open-source toolkit enabling the bicinformatics and visualization you
see 0N This site. Tweak our anzlyses and create vour own using the same tools we do We aim to
empower the wider genomic epidemiology and public health communities.

Hadfeld et al, Nextstrain: real-time tracking of pathogen evolution, Bioinformatics (2018)

MNextstrain is built by

a Trevor Bedford, 9 Richard MNeher, ‘ James Hadfield, 0 Emma Hodcroft, . Thomas Sibley,
!‘ﬁ, John Huddleston, 0 I'van Aksamentov, ’ Jover Lee, 6 Kairsten Fay, s “oira Zuber, m Eli Harkins,
‘ Misja llcisin, 9 CassizWagrer, 9 Louise Moncla, 0 Allison Black, . Sidney Bell, i' Wiguel Parades,
o Colin Megill, 0 Barney Potter, ‘ Pavel Sagulenko, 9 Charlton Callender

https://nextstrain.org/

SARS-CoV-2: BliomAnpodopikn & EppoAa // YEKDE
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04/03/20 Apelokinwv: N.K.Ztaowakng



Nextstrain

ey

| West African
Ebola2013-16

2

SARS-CoV-2: BlomAnpodopikn & EpBoAia // YEKDE
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Nextstrain

s |Latest global SARS-CoV-2 analysis )
Jump to our latest global SARS-CoV=2 build which 1s updated dailv. We also maintain regional AVQ}\U 0) f] SA RS-COV-Z G

builds for Africa, Asia. Europe, North America, Oceania, and South America
» Scroll down to all available builds (datasets)
s Scroll down to all available interactive situation reports

e Nextclade (sequence analysis webapp)
Drag and drop yvour sequences to assign them to clades and report potential sequence guality

Issues. You can use the tool to analvze sequences before vou upload them to s database.

o CoVariants (mutations and variants of interest)
- - . . - - - - ! !
An overview of SARS-CoV-2 mutations that are of interest. The festured mutations are TU TTtO l_/ YT[O'[UT[OL
currently mostly associated with spread in Europe; this is simply a reflection that the primary

maintaineryauthor (Emma Hodcroft) works mostly with European data.

= Search builds by strain name(s)
Search all SARS-CoV-Z nextstrain builds. including historical ones, for particular strain name(s)

» Phylogeny of SARS-like betacoronaviruses } CDU)\OVéVEOT] B-KOpOVO'L'(bV

We also have a more general phylogeny of betacoronaviruses.

* How to run your own phylogenetic analysis of SARS5-CoV-2

A tutorial walking through running your own analysis using Nextstrain tools

o Mextstrain discussion forum
See here for previously asked questions about Nextstrain or ask vour own

» Developer contributions
We have received a number of generous offers to contribute to the development of Nextstrain
- this provides an entry point for how you may be able help
SARS-CoV-2: BlomAnpodoptk & EpBoAtla // YEKDE
Apeloknnwv: M.K.Ztacwakng
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Dataset Map Options

ey . Ertihoyr) dedopevwy / tomog ou Ektoon mepLOXAG avd Tnv omoia o Geographic resolution

global ] ] _ ’ ] ountry -
Emttloyn ametkoviong / 8tebvng i ava nrmeipoug
Date Range (i ] Show transmission lines
O
2019-12-20 2021-02-20 ' ’ 0 ) ' I3
EUpoc debopevwy (Play / Reset yia petafaocet MOBavn petakivnon maboyovou .
> LY I RESET o : KoL E(T[CX\)/F.ﬁKi.VF]On\)/ e : s = . Freauency Options °
. Mormalize frequencies
Color By (5 ]
Cl d - 7 ’ 1 1
ace Euddvion ouxvotritwy povo yla Sedopéva TR T T o
Filter Data o TL 6a adopolv oL xpwpaTikol TuToL TIOU UTIAPXOUV OTO XApTNn Animation Speed

5LOW  MEDIUM  FAST

Type filter query here...

Edappoyn dtadopwv piktpwyv ota

Tree Options o 6ebo HEVA (P Loop znimation
Layout ZTolxela yLa TV mapayopevn petdBoon ()P Avimctcurmsative histery
= RECTANGULAR

ﬁ RADIAL Panel Options 0
- UNROOTED Mop¢n dévtpou [] FuL ] GRID

E cLock O Show tree
Tl L EmAoy£g w¢ mpog tv @ showman

R orntikomnoinon Twv dedopévwv. H @) shovientropy

(I showcorfidence ntervals , , evrporia eivatl pio mopapeTpog @
Branch Lsbels TIOU QG ETUTPETIEL VAL

I ! Lﬂ

clade . EVTOTI{OOUE TNV TOLKIANOTNTA renses
TipLabels TwV nt/aa mepLoYwv English -

Sample Name -
Second Tree

SARS-CoV-2: BlomAnpodoptk & EpBoAtla // YEKDE
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10

5

il

eCL... -



EvOelkTikeC ApaotnpLotntec: Opyavwon

2TOXOG
Epeuvntiko Epwtnua
Ertthoyn / E€aywyn AsbopEvwy
Orntkonoinon
JUOYETLON
JUUTIEPAC AL
Antavtnon / Emavadiotinwon



(1] Apaotnplotnta #1

* EE: OAa ta yovidla €xouv tov 1bLo puBuo petaAaélyeveonc;

Diversity ENTROPY EVENTS || AA NT

—__—-l “I-ilE.iI-

—__—@E EXI |= XIIm
M ,lll] & 0. 2. ﬂﬂﬂﬂﬂ lll] ,llll DDDDD 22. Zﬁlll] E,llll
A

A
Diversity ENTROPY EVENTS || AA NT

—__—-l “I-ilE.iI-

RORET
ORF1a __—@ [E]l ™ qrgRer prejeee N |
2,000 4,000 5,000 2,000 10.000 12000 0 14000 5,000 18000 20000 2200 26,000 25,000
A

ALapopETLKN TIOKIAOTNTA / APKETEC CLWTTNAEC LETAAAAEELC
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(1) ApaotnpLotnto #2a

* EE: Exouv ta tpla o emikivbuva oteAéxn [501.Y/V1(HB),V2(NA), V3
(B)] tnv i6la katavoun autn tTn OTLYU OTOV KOOUO;
Filter Data ;i ]

Curren thy selected filter categories:

Jxclade_membership Il

AR Eam AnAn A - AmAA R AA%A Pes

Fu./V1, Ad./V2V2-V1, Ac./VIVI-V2, Qk./V2V2-V1, Ap./V1-V3-v2

SARS-CoV-2: BlomAnpodoptk & EpBoAtla // YEKDE

. . 1
Apehoknmwv: MN.K.Ztaowakng :
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(1] Apaotnplotnta #2b

e EE: Exouv ta tpia o emikivbuva oteAexn [501.Y/V1(HB),V2(NA), V3
(B)] tnv i6la katavoun autn tTn OTLYU OTOV KOOUO;

Filter Data (i ]

AMERICA

region — North America North

Atlantic
region — South America Beaan 201/501YV1
1 Clade: 20J/501%YV3
Filter Data (i Time point: 2021-02-21 K
Frequency: 53%

‘ Type filter query here... ‘

Currently selected filter categories:

Jxclade_membership I

2wregion| Argenting
2020-0ct 2020-Maov 2021-Feh

EMIMEPOUC CUXVOTNTEC...

04/03/2021 SARS-CoV-2: BLOT[)\’r]pOd)OpLKI’] & Eu[?l»o)\ta // YEKOE 1
Apehoknmwv: MN.K.Ztaowakng



(1] Apaotnplotnta #3

* EE: I'IOLa KUPLWC yovidla kavouv auTa ta Tpla oTteAEXN TtLo emikivbuva,

Diversity ENTROPY EVENTS AA NT
Filter Data [ i ]
Type filter query here...
Currently selected filter categories:
3w clade_membership I
il
) 1] .ooo 4,000 8,000 8,000 10,000 2000 14000 14000 18000 20,000 22,000 24000 26000 28000
—
TFE _—- O “I-il-u-il-
-
T _—-Enuﬁlzzm
CII 2.l|ll] l.lil] ﬂ.I;DD 8.I5IJIJ 10.i)DD 12.i)DIJ DDDDD 16.000 1E.III] DDD ZZ.DDD 26000 ZE.IIIJ '
A 4
Diversity NT
2,000 4,000 §.000 8.000 10,000 6.000 18000 20,000 22,000 24000 26000 23000
—
—_—- O III-EI—- - X

—_—-EII:EIZEI-
r )

m m .1 DDD 10.DDD DD DDDDD 16, 000 m EU.DDD ZZ.DDD 26, 000 ZE.III'I

Kupiwg ta yow&a ™NC akidag (S npocﬁecn/cuvm&n) KOlL TOU NOUK}\EOKOLLIJL-
Sdilou (N-npootacio/avtypadn/ovykpotnon)

SARS-CoV-2: BlomAnpodoptk & EpBoAtla // YEKDE
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//outbreak.info/situation-reports

https

04/03/2021

B.1.1.7 [ VARIANT OF CONCERN ]
first identified in United Kingdom
aka. Variant of Concern 202012/01, VOC-202012/01, 20B/501Y.V1, 201/501YV1
A A
A | | OREO0O0 000006
0O 0 © | 55704 )480BTOSUGEITIOSR G 77 2 T8 3 235
1001 708 2230 36753677 n—Tir 1T U1
P1 [ VARIANT OF CONCERN ]
first identified in Brazil
aka B11.28.1 20J/501YV3
00 A 00
G 81 760 @ I 0 ZIO 153 @qmm@-ﬁpﬁ]m?mqﬂ 74 92 80
77 0 mse mes 36753677 58E2 1 M1 r ar
B.1.351 [ VARIANT OF CONCERN ]
first identified in South Africa
ak.a. 20H/501Y V2
0 417 484 501 614 701 L 'o
1655 Tl 205
| = IS W S 11
B.1.429 [VAE'IANT OF INTERESTI
first identified in California (United States)
aka CAVUI
eo 0 0 0 13152 452 614 m 'o
&8 265 4205 34 naz 00T 57 205

16



(1 Apootnplotnta #4a
* EE:Exouv kamota e€EMKTIKA OXEON 1 EMELON EVIOTILOTNKAV OE TEAEIWG
OLaPOPETLKEC TIEPLOXEC METAEL TOUC, OEV oxeTi{ovTal;

Filter Data

Z00OM TO SELECTED

—

Phylogeny

Clade & ;

ol N o e O O R ORI

I:‘ 4:|—_:r-.-.r.-;_ . 201/501YN3 /501YV1 = k_} k o E i E I
2015017V = : S oM -

L8
G0 (@

<

Currently selected filter categories: ——

20)/501YV3 o g gmg—s !
Tree Options
Layout

—> el 200

20E (EUT)
“% RADIAL

< UNROOTED

Z0H/501YV2
|#* cLock

Branch Length 20C 20G
TIME 20A

198
19A

10 15 20 25 30
Mutations

OAa ta oteAexn oxetigovtal petagu toug / ta V1/V3 daivetal va €xouv mpoeABeL
aro to oteAexog 20B, evw to V2 aro to 20C. OAq, amo 1o 20A / Zucowpevouv
TMOAAEC petaAAdelc kupiwe ta V1/V3, lowc auto touc divel peyaAutepn SuVapLKA

40



Apaotnplotnta #4b

* EE: Exouv kamota e€eAKTLKN) oXEoN N €TELON EVTOTILOTNKAV OE TEAELWC

OLOPOPETLKEC TTEPLOYEC UETAEV TO

u¢, 6gv oxetilovTal;

Phylogeny
virustype Tws
B s2Rrs-ike Cov B sars-covz I.Wc H y
SARS-CoV Sing46
Sing42
Sing32
Bl
BJo4
SARS-CoV - canam
GID4nz
AD01
’ civetd20
H opada twv FCa 227
civet07
Sy Rz4231
SARS'COV-Z, @ Re3367
, , B Wi
iy Fz4084
TIPOEPXETAL ATTO L@ RsSHOD14
o o il R=2401
vUXTEPLOWV g Fe7327
— Rf20572
gy 4237
sl F53247
Bl 426524
el Fs2081
iy Rs672
@ YNLF_34C
—— D&t UnnanRmYNOL2019
& [YRall
@ Japen/KOr-029/2020
o Wuhan/WIW05/2019
& Wuhan-Hu-1/201%
B Sweden/0L2020
- ]| USA/LLZ020
SARS-CoV. =pal /612020
O USACA1/2020
& bzt™unnznFmyNOZ 2017
O L. bat/ Yunnan/RaTG 1372013
@ pangolin/Guangdong/F25/2017
@ pangolin/Guangxi/PEV/2
O & pangolin/Guangxi/PIE2
@ pangalin/Guangxi/PEL/2I
@ pangofin/Guangd/P1EZ
O ul pangalin/Guangxi/F3B/
et 5L CovaE @ pangolin/Guangxi/P4L2
ey bat SL_CoVZC45
Ry bat_SL_CoVZXNCZ1 18
000 005 010 0.15 020
Diivergence
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CORONAVIRUS EVOLUTIONARY TREE

_ Bat Pangolin viruses Bat
virus viruses

https://evolution.berkeley.edu/evolibrary/news/200305_coronavirus

SARS-CoV-2: BlomAnpodopikn & EpBoAia // YEKDE
Apeloknnwv: M.K.Ztacwakng
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ApaotnpLlotnta #5
e EE: Ta tpla 0TEAEXN, TL KOWEC peTaAAAgeLc epdavitouy;

201/501Y.V1 | 20H/501Y.V2 | 20J/501Y.V3 | 20B/S.484K
Mutation Information

Shared mutations
Commonness (. Position

o Jilse1 has appeared multiple times independently: each can be associated with different accompanying mutations
* Amino-acid changes are [l se1# (nucleotide mutation ‘4 23es2 7)), Efiser T (nucleotide mutation (4 23es4 ¢ ), and EMse1s (nucleotide mutation (4 238646 )

[ 5: L5 [ 5: [REE]5
Ak 217 5: [LEvR ’
This mutation is in the receptor binding domain (RDB), important to ACE2 binding and antibody recognition.
BHE 234k BHE 234K BE 234k
» May be associated with adaptation to rodents and mustelids: Elsex 7 in ferrets (Richard et al., Nature Comm. [2) and mink (Welkers et al., Virus Evolution
52 RN 52 [EEN 52 EE . P
[7); Eflse1 [ in mice (Gu et al. Science [2).

o Some have speculated on the risk of a possible persistent reservoir in wild rodents/mustelids

Rlis46 Ris46 [s: | [HEY 52 | (3TN
e May increase ACE2 binding (Bloom Lab ACE2 binding website [, Nelson et al., bioRxiv [2) - in particular it is predicted to do this by increasing the time
Other mutations spentin the 'open’ conformation (Teruel et al., bioRxiv [2)
» ACE2 binding may be further increased by the presence of Jg4ss &, and stabilized by the presence of Ek417[ (Nelson et al., bioRxiv [%)
EH ] mgg I ET 20 mu 1176 E e Eiise1[§ was found in longitudinally-collected samples from an immunocompromised patient (Choi et al., NEJM [%)
* In one study, sera from previously infected patients neutralised viruses with se1 [l and se1[@ equally (Xie et al., bioRxiv [2)
EU o E a5 m R260 » Tests in people vaccinated with the Moderna and Pfizer-BioNTech vaccines suggest [llse1j@ and [Jg4s2 K individually, and both together in combination
EY 144 B ER 2457 5138 v with [@Jk 217, cause a small but significant reduction in neutralization ((Wang et al., bioRxiv])
{(https://www.biorxiv.org/content/10.1101/2021.01.15.426911v2 [%)
[5: L (5: WERY EAR 1905 e [nvitro evalution to select for greater ACE2 binding resulted in mutations (il se1, BJE2s2 K and E5/477 to be among the first selected (Zahradnik et al.,
s: LXESNG ERsss bioRxiv [%).
B 716 B 1027
[ s5: FELY

[5: | BRREYH

OAa rtepLexouv tnv N501Y, 1tou €ivat 1 xapakTneLOTLKI) AUTWV TWV OTEAEXWV.
ExeL epdavioTel apKeTES %opeq, avegaptnta (ouykAivovoa e€EAEN), avfavel
TNV MPOodeon 0ToUG UTTOOOXELC, KA

04/03/2021 SARS-CoV-2: BLOT[)\’I‘]pOd)OpLKI’] & Eu[?o)\ta // YEKOE 20
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[Tnyec #1

* European Centre for Disease Prevention and Control
* https://www.ecdc.europa.eu/en

* Nextstrain / Open-source toolkit enabling bioinformatics and
visualization

* https://nextstrain.org/

* Phylogenetic analysis of SARS-CoV-2 in the first few months since its
emergence
* Pereson, MJ, Mojsiejczuk, L, Martinez, AP, Flichman, DM, Garcia, GH, Di Lello,
FA. Phylogenetic analysis of SARS-CoV-2 in the first few months since its

emergence. J Med Virol. 2021; 93: 1722—-1731.
https://doi.org/10.1002/imv.26545

SARS-CoV-2: BlormtAnpodopikr & Eppoiia // YEKDE
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https://www.ecdc.europa.eu/en
https://nextstrain.org/
https://doi.org/10.1002/jmv.26545

[Tnyec #2

* GISAID Initiative / Rapid sharing of data from all influenza viruses and
the coronavirus causing COVID-19

e https://www.gisaid.org/

* Andersen Lab at Scripps Research
e https://outbreak.info/situation-reports

* A Review of the SARS-CoV-2 (COVID-19) Genome and Proteome

* https://www.genetex.com/MarketingMaterial/Index/SARS-CoV-
2 Genome and Proteome

e EOAY - Covid19
* https://eody.gov.gr/category/covid-19/

SARS-CoV-2: BlormtAnpodopikr & Eppoiia // YEKDE
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https://www.gisaid.org/
https://outbreak.info/situation-reports
https://www.genetex.com/MarketingMaterial/Index/SARS-CoV-2_Genome_and_Proteome
https://eody.gov.gr/category/covid-19/

[Tnyec #3

* Eupwraikn Emttpornn - AVTIMETWTTLON TOU KOPOVoioU
* https://ec.europa.eu/info/live-work-travel-eu/coronavirus-response el

SARS-CoV-2: BlormAnpodoptkn & Eppoiia // YEKDE
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https://ec.europa.eu/info/live-work-travel-eu/coronavirus-response_el
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