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duloyswypadia

AoxoAeltolL UE TG apXEC Kal TLC Stadikaoieg mou kabopillouv T
VEWYPOPLKA TTIPOTUTIOL TWV YEVEAAOYLKWYV YPOLULUWYV, ELOLKA EKELVWV
EVTOC TOU €l00UC, aAAQ aKOMA KoL LETOED OTEVA OUYYEVIKWY EEEALKTLKAL
eldwv (Avise 2000)

Alepelivnon TwV LOTOPLKWYV SLadLKaoLWY TTOU oXeT{ovTal UE TN XWPLKN
KOLL XPOVLKN OLOOTIOPA TWV LWV, OL OTTIOLEC £XOUV AP OEL TA EEEALKTLKAL
TOUC QUITOTUTIWLLATOL 0TN oUYyXPOoVN YEWYPAPLKA KOTAVOUN TWV
YOVLOLOKWYV YPOLUMWVY TWV LWV

H duloyewypadia eival appnkta cuvdedepévn He Tn PuAoyEveon
APopa CUOXETIOUEVN AVAAUON TWV YEWYPAPLKWY KOl YEVETLKWV
QTMOOTACEWV METOEL TwV MANBUOUWV

1. Kataokevaloupe Evo PUAOYEVETIKO SEVTPO yLa va
TILOTOTIOLOOULE TLG YEVETLKEC OXEOCELG METOEL TWV
nAnBuopwv evoc eldouc (A ouyyevKwY eLdWV)

2. 2uvdEoue to dévtpo HE TNV YeEwypadia
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KPI0OES1_Au_2014 71 Human
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KF588365 It 2013 7/Rovigo 32.1'Human
WFa47240_11_2013. 7/ Rawigo_33.2'Human

KFG47Z52 It 20153 FRowigo_35.1'Human

KFE4T251 It 2013 .7/Padova 34.1'Human

KPTEOO6T _IL_2014.7 1 iCramanadHurman
HT207782 it 2014 72M27 0 Mosquito

KFTERE55 It 2014.7 1N erona 35 1/'Human
KPTROOEA_|L_2014.71_PaviaGHuman

KPTER934 It 20147 14CremonaZHuman
WPTE956_1t_2014.71Nerona_35.2/Human
KPTERO5S_|t_2014.7 1/PaviadHuman

KPTEDOSS It 2014.71/Paviat!Human
RFAZ3E06_I_2013.87/Mantovs_40.1/Human
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KJ883344 GrTh 2013.72/Xanthi 2/Human
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K.J883348 GrTh_2013.78/¥anthi_5/Human
KJ883347 GrTh 2013.79/Serres 1/Human
KF173639_GrTh_2012.82/Kavala/39.1/Human
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ERZ&0536 GrM 2018.69/Thessalon J54HuUman
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®uloyéveon

Moplaka poAoyLa

YrioBEtouv éva otaBepd puOUO HETAAAAEEWV YLOL La EEEALKTLKN YPOLUUA

Xpovoloynuéva delypata entpenouy tnVv ‘(uyootaduion’ (calibration) tou
HopLokoU poAoylou

PuBpuoc e€eAenc Sladepel petaét yovidbiwyv

2 TNV MPOYUOTLKOTNTA OPWE 0 pUBUOC e€EALENC Htopel va peTafaNAeTal
(emuBpaduvon i ertayxuvon) kotd tn dtapkela eEEAENC evoc KAAdou

Fossil
20 MYA
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l Estimation of timetree
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H vr60con Tov Moprakod poroylov

» Alaypoupo Tov ometkoviCet
GYECT TOV VOUKAEOTIOIKOV
| orapop®Vv 17 e1dmv nhacTiKOV
ce 7 YOVIO10Kd TPOIOVTU GE
. GYECT UE TO YPOVO

¢ » H 1ovpn YpOULIKY GLUGYETION

LVITOOEIKVUEL O1 LOPLUKES

O10POPES TVALECT GTU €10N €1Vl

o AVAALOYEC TOL YPOVOD
OLUYOPIGUOV TOVG

MILLIONS OF YEARS AGD

from AC Wilson, 1976

PoAGL un ota@epol puBpoL e€EALENG, TT.X. OL pUBOUOL avTkatdoTaong TwWV
Baoewv oe kaBe kKAado Tou SEvtpou eival aveaptntol kat kabopilovtal amo pia

Sdtakplt AoyaplBuokavovikn katavopn (Uncorrelated lognormal relaxed clock,
ULRC)



Apaotiko ntAnSuoutako pugyedoc tou tov otnv Evpwnn
(oxetiletatl ue tov puduo uetadoonc tou Lou o€ Kade xpovikn otLyun)

10000

1.E27
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Time

ApaoTtiko pEyedoc tou mMAnBuopov (Ne)

O aplOUOC TWV EVEPYA AVATIOPAYOUEVWY ATOUWVY O€ €va LOeatd MANBUCO TTou

eudavitouv tnv dLa Suvatotnta dtaomopds TwV AAANAOUOPP WV KATW arto Tuxaia
VEVETIKA TIAPEKKALON



H @ewpia tnc cupuduonc (Coalescent theory) otoxevel oto
VO EPUNVEVCEL TNV TTOPELA TTPOC TOV KOLVO TIPOYOVO OE EVal
yovioLako devtpo e Baon dtddopec eEEALKTLKEC OLAOLKAOLEC
OTIWC N YEVETIKN MOPEKKALON, N LETAVAOTEVON, Ol AAAAYEC
oTo MANBuoLaKkO peyeBoc Kal N emAoyn

OL yevealoyiec Ba cuykAivouv (coalesce) otov o npoodarto
KOWO Tou¢ mpoyovo (most common recent ancestor, MRCA)

H avaAucon tou Tpomou cUYKALGNC TWV YEVEAAOYLWV UTTOPEL
va poac Swoel EKTIHACELC yia Tov TANOUGHO Tou LoU oTNnV
TLOPELO TOU XPOVOU



A, M.

Coalescence is
happening
much slower
than expected

Coalescence is
happening
much faster
than expected

Coalescence is
happening
moderately
faster than
expected

Population size

is v. large

Population
bottleneck!

Medium-large

population size

Kata tn dtadikaocio tng e€€ALENG, N
TIAELOVOTNTA TWV VOUKAEOTLO LKWV
QVTLKATOLOTACEWV ELvVaL ATTOTEAECUAL
TUXaLlOG YEVETLKNC TTOPEKALONG (genetic
drift)

H tuxoila YeEVETLKN TTOPEKKALON
adopd VOUKAEOTLOLKEG
OVTLKOTOLOTAOELG E ULKPN N
kaBoAou enidbpaon otnv
QPUOCTIKOTNTA

H miBavotnta eykabibpuong oTov KO
MANBUGOUO, VOUKAEOTLOLKWV
OVTLKOTAOTACEWV TIOU €ival
QTIOTEAECLOL TUXOLLOLC YEVETLKNAC
TAPEKKALONC Elvall avTLOTPOPWC
avaAoyn tou MAnBuoulakou peyEBouc
TOU LoV oto TepLBaAlov



Coalescent theory & Gene Genealogies

* The expected distribution of coalescent times 1s greatly attected by
changes 1 population size:

R H ] L1d = H

{a) Constant (b) Declining (c) Expanding

Figure 8.18. The theoretical distributions of coalescent times in genealogies with 10 contemporary samples
under three scenarios of historical population change: (a) constant population size, (b) declining population
size, and (c) increasing population size (Garrigan et al., 2002). The distance between the thick lines indicates
the relative population sizes at different times, and the genealogies reflect coalescent events in periods of
relative small or large population sizes, respectively.



. Built with nextstrain/ncov. Maintained by the Nextstrain team. Enabled by data from (Ef\[8). '
Showing 586 of 3081 genomes sampled between Oct 2021 and May 2022.
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Bayesian Evolutionary Analysis Sampling Trees

L

(

Getting Started v

Software Packages ¥

Tutorials v

How-To Guides ¥

Advanced Tutorials hd

Workshop Tutorials v

Reference v  What is BEAST?
Help %

BEAST is a cross-platform program for Bayesian analysis of molecular sequences using MCMC. It is
entirely orientated towards rooted, time-measured phylogenies inferred using strict or relaxed molecular
clock models. It can be used as a method of reconstructing phylogenies but is also a framewaork for testing
evolutionary hypotheses without conditioning on a single tree topology. BEAST uses MCMC to average over

I—I apahhavr’] useéS wv tree space, so that each tree is weighted proportional to its posterior probability. We include a simple to use

user-interface program for setting up standard analyses and a suit of programs for analysing the results.

! ! This website is for BEAST v1.X (currently version v1.1@.4 ). For details about BEAST2, an independent
HEV Lotr] q T[ Le a.VO (baVE Laq project led by the University of Auckland, please look here (4
Tracer

Tracer is a graphical tool for visualization and diagnostics of MCMC output.

BEAUti | Bayesian Evolutionary Analysis Utility. This BEAST | Bayesian Evolutionary Analysis Sampling
program is used to import data, design the analysis, Trees. This is the main program that takes a control
and generate the BEAST control fife. fife generated by BEAUt and performs the analysis.

FigTree

o "Ah"-y: FigTree is a program for viewing trees, including summary information produced by
W Treefnnotator, and producing publication quality figures.

TreeAnnotator | This is a past-analysis program that LogCombiner | This is a utility program that will
will produce a summary tree from the output of combine log files from different runs and reduce the
BEAST sampling frequency (thin them).

SPREAD

SPREAD (Spatial Phylogenetic Reconstruction of Evolutionary Dynamics) is a user-friendly application to

analyze and visualize phylogeographic reconstructions resulting from Bayesian inference of spatio-temporal
diffusion.



«mota eivat n mbavatnta to devipo T va givatl cwoTo,
SESOMEVIWIV TWV MOPATNPNOEWYV HOU KOL TOU LLOVTEAOU;»

H MmneUuavn oupnepacpatoAloyia eival pio peBodoAoyLkn
NPOCEYYLON N omolol CUVOETEL TN BeWPNTLKNA N EUTIELPLKN
avtiAnyn QoG tuyaiog Sokluaotlag, Le ta mopatnpenoevia
dedopeva

Elval n dtadikaoia Kata Tnv omola N €K TwV TPOTEPWV YVWOn
(a-priori) MoOv €XOULLE yLO LA TIAPAUETPO PBEATLWVETOAL, LECW
EKTLUNONC TNG TLBavodAVELAG, OTNV €K TWV UOTEPWYV YVWON
(posterior) mou Ba €xoupe yla auth

H MmeldLavn tpoogyyLon BETEL EK TWV TIPOTEPWV
nAnpodopila OTLC AYVWOTEC TIOPAMUETPOUC, LECW HLOC EK TWV
NPOTEPWV KATOVOUNG, KOL LOG TTOLPEXEL TLG EK TWV UOTEPWV
KOTOVOMLEC TWV TIOPOALUETPWV



e EA€yyoupe yia €va voonua (NOZ)

* [pwv dlevepynBel teot o enumoAacpog tou NOZ otnv kowvotnta mibava sivatl 1% (ek
TWV MPOTEPWV MLBavotTnTa) Le fAcn TNV EMOTNMOVIKA YVWON KoL TIOAOLEG LEAETEC

* 'Exoupe €va SLoyVWOTLKO TEOT HE SLlayvwoTikn evatlcOnoia 90% & SdtayvwoTikn
eldwkotnta 90%

‘Eva atopo eA€yxetatl we Oetiko ano to teot. Mota gival n mbavotnta va vooet ard NOZ;
H £k Twv npotépwv mibavatnta sival 1%

Ac 10 SoU e pe 1000 atopa: Ta 10 vooouv kat 9 armo autd Ba evtomioBouv Le To TeoT. Ta
urtodouta 990 dev vooouv aAAa 99 amo autd Ba £xouv BeTIkO aMOTEAEGA OTO TEOT.

EAEyxovtac 1000 atopa €xoupe 108 BetTika amoteAéopato aAAA yvwpill{oupe OTL Lovo 9
amnod avtd eival owotd. H mBavotnta va €xelc NOZ eav BpeBeic BeTIKOC 0TO TEOT £lval
9/108=8% (€K TwV VOTEPWV MIBavATNTA, eKTIATAL 0ldOU YIVEL TO TEOT).

Av to TeOT emavaAndBel BeTIKO TOTE N €K TWV LOTEPWV TLBavoTNTA avabewpeital.

Edv yivouv toAAEC emavaANPELC TEOT TO TEALKO ATTOTEAECUO EMNPEATETOL EAQXLOTA ATTO
TNV oAU LKPH OPXLKN EK TWV TIPOTEPWV TiBavotnta 1%. EAv 0TO TECT EVOWUATWOOUE
Kol AAAOUC TTAPAYOVTEC TTOU eMNpPealouv TNV amodoon Tou 1Y NAWKIA, LOTOPLKO KATT, EXOULLE
TAEOV €val LOVTEAO.

H miBavotnta Twv amoteAeopUATWY Tou eAEYXOU UE Baon to povtEAo sival n mBavodavela



Infer relationships among three species:

¢ BEE




Three possible trees (topologies):
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Aedopeva

e AAAnAouyleg

e Xpovoc deypatoAnyiog
D The data - Neploxn deypoatoAnyiog

Characters

ACG TTA TTA AAT TGT CCT CTT TTC AGA
ACG TGET TTC G6AT CGT CCT CIT TTC AGA
ACG TGETL TTA GAC CGA CCT CGLG TTA AGG

ACA GGA TTA GAT CGT CCG CTT TTC AGA
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probability

Data (observations)

Model

PuBpuot avtikatdotaong
Baocewv, Moplako poAot

Prior distribution

EK TWV TIPOTEPWV KATOVOUN

Posterior distribution

€K TWV UOTEPWV KATOVOUN
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The prior probability of a tree represents
the probability of the tree before the
observations have been made. Typically,
all trees are considered equally probable,
a priori. However, other information can
be used to give some trees more prior
probability (e.g., the taxonomy of the

group).

The likelihood is proportional to the
probability of the observations (often
an alignment of DNA sequences)
conditional on the tree. This probability
requires making specific assumptions
about the processes generating the
observations.

The posterior probability of a tree 1s the
probability of the tree conditional on the
observations. It is obtained by combining
the prior and likelihood for each tree
using Bayes' formula.

Pr[Tree i]

Pr[Data | Tree i]

Pr[Tree i | Data]

Tree 1

Tree 1

Tree 1

Tree 2

Tree 2

Tree 2

Tree 3

Tree 3

Tree 3



Markov chain Monte Carlo

The Markov chain Monte Carlo
(MCMC) methodology is similar to
the tree-searching algorithm.

From an initial tree, a new tree is
proposed. The moves that change
and the tree must involve a
random choice.

The MCMC algorithm also
specifies the rules for when to
accept or reject a tree.

Choose a

starting
| tree and model
Accept or reject
the proposal | ¢ w
" | Calculate the
Current ‘m[m
L "IE . for proposal |




Proposed "Uphill" Step
A oo

*q_._\ - If the proposed step is of higher
f ) elevation, accept move sutomatically

5
)y

Propoud "Downhill” Step

o
- Uis small - Uls large

: B g () R () oD
‘]‘Lfrjf',;a, -‘f:'::.(:inmhmm,
*  Start at an arbitrary point PE e s
Make a small random move — -
Calculate height ratio (r) of new state to old state:
r»> 1 -> new state accepted
r«1 ->new state accepted with probability . If new
state not accepted, stay in the old state
Go to step 2
always accept
2a
19 The proportion of time the
2b @ accept sometimes MCMC procedure samples
from a particular parameter
region is an estimate of that
region’s posterior
probability density
20 % 48 % 32%

tree 1 tree 2 tree 3



Markov chain Monte Carlo




Sampling the universe of possible trees:
Markov-chain Monte Carlo methods
bt 9’3}' - N » oy -
i AR T w3 W 3
ik SR o, Vo Ve ¥ T o
P % /: ey . %
g2y ©
[ ¥o ;3:--—-:?:'_____?5}_
>4
b}"’
e ):jw#
Yo ¥ -8 Iy
[
» Yo |
», PR |
o 7
W, P
':'}’ | w}"b’
g adl
¥ SO
» .
%%
- ¥ Y

k|

At each step in the chain a new tree is proposed by altering the
topology, or by changing branch lengths or the parameters of the
model of sequence evolution.

The Metropolis-Hastings algorithm is then used to accept or reject
the new tree.




Markov chain Monte Carlo ... e

short steps fall short

longer step suggested by scout
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MK767000 M. surmuletus 34Gr.A.2013
MK767010 D. labrax farmed 9Gr.A.2012
MK766998 S. pilchardus 32Gr.1.2013
MK766997 S. aurata 31Gr.A2013
MK766996 P. pagrus 30Gr.1.2013
MK766994 S. salpa 29Gr.A.2013
MK766992 S. auratafarmed 27Gr.A.2013
MK766991 M. surmuletus 26Gr.A.2013
MK766990 D. labrax farmed 25Gr.1.2013
MK766989 S. salpa 24Gr.A.2013
MK766988 D. labrax 23Gr.1.2013
MK766987 S. smaris 22Gr.A.2013
MK766986 M. galloprovincialis 21Gr.A.2013
MK766975 D. labrax farmed 10Gr.A.2012
MK766978 S. salpa 13Gr.A.2013
MK766979 U. cirrosa 14Gr.A.2013
MK766980 S. scrofa 15Gr.A.2013
MK766982 M. barbatus 18Gr.1.2013
MK766983 S. aurata 19Gr.1.2013
MK766999 T. minutus 33Gr.A.2013
MK766993 B. boops 28Gr.A.2013
MK766977 S. pilchardus 12Gr.A.2013
rKY315689 A. marmorata MENNV1310 Taiwan
MK767013 P. erythrinous 47Gr.1.2014
MK767005 M. barbatus 45Gr.1.2014
MK766976 D. labrax farmed 11Gr.A.2012
MK767009 D. labrax farmed 8Gr.A.2012
MK766981 D. labrax 17Gr.1.2013
MK766985 D. labrax 20Gr.A2013
LMK766973 S. haemastoma 43Gr.A.2014
MK767004 B. boops 44Gr.A.2014
MK767001 S. sphyraena 39Gr.A.2014
MK767003 M. barbatus 40Gr.A.2014
MK766974 S. salpa 1Gr.A.2012
MK766984 M. surmuletus 2Gr.A.2012

1MK766995 S. scombrus 3Gr.A.2012

MK767002 S. scombrus 4Gr.A.2012

MK767006 S. scombrus 5Gr.A.2012
MK767007 Ch. heterurus 6Gr.A.2012
MK767008 Ch. heterurus 7Gr.A.2012

—JX402858 O. niloticus Tilapia-CU-2011 Thailand
—— GQ402013 M. novemaculeata MnNNV12/06 Australia
—— U39876 D. labrax encephalitis virus unclassified

MG195160 M. galloprovincialis 681M Italy unclassified

MK767012 S. scombrus 38Gr.A.2014
AY547549 M. aeglefinus Had02ac2 Canada unclassified
4'_7@:577393 G. morhua GmSF15/07 Norway BFVVN
AJ698094 D. labrax BB09 France
EU826138 B. flounder BF93Hok Japan

EU236149 T. puffer TPKag93 Japan TPNNV

JN189919 S. senegalensis Spain SINNV

MK767012 T. mediterraneus 48Gr.A.2014
FJB03921 S. aurata SpSa-lAusc156.03 Spain

0.10

AJ608266 S. maximus turbot nodavirus Norway unclassified



‘Contents lists available at ScienceDirect

Molecular Phylogenetics and Evolution

journal homepage: www.elsavier.com/locate/ympev

Evolutionary dynamics of lincage 2 West Nile virus in Europe, 2004-2018: M)
Phylogeny, selection pressure and phylogeography =

Serafeim C. Chaintoutis”, Anna Papa”, Danai Pervanidou®, Chrysostomos 1. Dovas™
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KPTEDAIA_Au_ 2008 T9'Mizmakea

KPTEDG3T Au 2003.74Kea

FAFO84342 Au_ 201 5.71Fs 1 Human
MFE84337_Au_2015.7BD1/Human

MFE34345 Ao 2016.7/BD1/Human

WPI00692_Au_ 201871 Mosquita
BFE84340_Au_2015.7BD4Human

MF84344 Au 2015.7/Bi1 157Goshawk
ROMZ03EET_Cz 2013 69/329 Masquiln
MFE34345 Ao 2016.71BD3/Human

MFI34347 Au 20167 "BD2'Human
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ERZ205103_GrM_2018.78/Pella_sd41b/Horse
ERZA05105_GrM_2018.63/Thessaloniki_s33b/Chicken
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H avaAvon Mmel{laviC CUUMEPAOUOTOAOYLAC EVIVE UE TO AOYLOMLKO
BEAST (Bayesian Evolutionary Analysis Sampling Trees) v.1.10.4., pe
epappoyn tTwv aAyoplBuwv mpooopoiwonc Monte Carlo pe xpnon
MoapkoBLavwv alvcidwv (Markov chain Monte Carlo, MCMC).

O oAyoplOuoc MCMC edoppootnke vyua 2x10%  yevegg, e
SdetypatoAnyia Sevtpwv ava 2x10% yeveec.

Ta 6ebopeva twv Sevipwy mou ANPONKav SELYUATOANTITIKA KATA TN
Slapkela TG avaluong, Otn ouvexewa avaAuOnkav HE TO AOYLOMLKO
TreeAnnotator (v.1.10.1). Aev AndpOnke uvmoyn 10% twv SEvipwv ToU
EKTLUAONKAV oTNV apXn TS avaAuonc.

ATtO Ta umoAouta Sevipa eMIAEXONKE ekelvo PE TO MHEYLOTO aBpolopa
TWV €K TWV UOTEPWV cuxvotntwy (posterior frequencies) Twv kKAddwv, to
Aeyopevo MCC (Maximum clade credibility) 6€vtpo.

2Tn OUVEXEl, TOo cuvayopevo MCC Sevtpo omtikomolnOnke pHeE TO
AoyLopiko FigTree (v.1.4.4).

T€Aog, n mpooopoilwon tTNEG vewypadlkng SLaocmopdc Tou LoU, ToUu
eKTLUNONKE péocw tng MCMC avaluvong, mpoPAnOnke oe xaptn. Nna tov
OKOTIO aUTO €dapuoOoTnNKE TOo AoylopkO SpreaD3 (Spatial Phylogenetics
Reconstruction of Evolutionary Dynamics using Data-Driven Documents).



JuumEpAopaTA
E€EALEN Kal yeveTikn TtoKLAOTNTA Tou €€. KAadou 2 WNV

v/ N€a oTEAEXN LEOW PETAVAOTEUONC

v Quotkn ertthoyri(natural selection) kupiwc otaBepomnololoa Ko o€ TTOAU
TIEPLOPLOMEVO BaOuo BeTIKA

v EEEMLEN KUplwC AOYW TNC TUYALOC YEVETIKNC TTapEKKALONG (genetic drift)
VOUKAEOTLOLKEC QVTLKATAOTAOCELG LLE LKA N KaBOAou emibpaon otnv
apUOOoTIKOTNTA

v [IAnBuoputlakot otevwrol (bottlenecks) §paotikr petwon tou wkol MAnBuopoU
KOLL QTTWAELQ YEVOTUTIWV AOYW TOU HULKpOU aplOpol PLOAUGUEVWY KOUVOUTILWY
TIOU ETRLWVOUV TOV XELLWVA

* O 10¢ ouveyilel va eEeliooeTal e pKPO puOUO
e Avaykn MEAETNC EYKOBLOPUUEVWV UTIOKATAOTACE WV (OPUOOTLKOTNTA KOl
Aotpoyovo dUvaun Tou Lov O€ TNVA Kot ONAoTLIKA)



JuunepAopaT

e O WNV egvbnuel kat cuvexiletal N TPOcapUOoyr TOU oTNV
Evpwrn kat tnv EAAada

* H Ouyyapia eival eotia mapoywync Kat SLooTtopac VEWV
oteAexwv yla tnv EANada kat AAAEC EupwTtaikeC XwPEC
(LEOW LMLKWV ETAVOOTEUTIKWY TITNVWV)

* H ewoBoAn Tou oL ponyeitan 1-2 £tn TG MOLPOUGLAC
KPOUOMATWV 0TOV AvOpwmo

 H emunpnon va nepltAapfavel mpoodLopLoUO TNG
aAAnAouxiag Tou MARPOUG YOVIOLWHLOTOC TOU LoU LE OTOXO
TNV e€eAkTIKN TMTANBL oLk Kat duloyewypadLkn LEAETN
TWV OTEAEXWV

e Anapaitntn n enKkovwvia KoL AUECH CUVEpPYAoia
apuodLwv popewv (EOAY, YINAAT) pe Ta TTAVETILOTA LD
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véovon tov SARS-CoV-2




SARS-CoV-2 is well adapted for humans.
What does this mean for re-emergence?

Shing Hei Zhan'2*, Benjamin E. Deverman?, Yujia Alina Chan3*
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Figure 1. Epidemic Curve of the Confirmed Cases of Coronavirus Disease 2019 (COVID-19)
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Phylogenetic analysis of nCoV-2019 genomes
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Andrew Rambaut, University of Edinburgh, Edinburgh UK
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European countries in lockdown
Dates and severity of restricted internal movement by country

m rirstoase | Losaiesa ocommendatene [ kevansiisesen Nocooté TANBUGHOU TTou POAUVONKE

15 Jan 1 Feb 15 Feb 1 Mar 15 Mar 1 Apr

||||||IIIII!!F
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I
Switzerland Austria 0.76% [0.59%-0.97%]

][]
Il
"III‘
]|
Croatia

'm Austria Belgium 873%  [6.73%-11.27%)

Romania
Norway

North Macedonia
Greece

Nethsrnands France 348%  [2.72%4.46%)]
Estonia
IIIIII Denmark

Lithuania Germany 0.89% [0.69%-1.14%]
Iceland

Belarus Greece 0.13% [0.10%-0.18%]

T
I Luxembourg Italy 465%  [3.75%-5.81%]
]

France

Cormeeny Imperial College COVID-19 model
Finland London

UK
Sweden
Russia
Italy
Spain
Belgium

% of total population infected
(mean [95% credible interval])

Denmark 1.06% [0.82%-1.39%]

Czech Republic
Portugal

Latvia

Andorra Norway 0.46%  [0.35%-0.60%]
Ukraine
Poland
Liechtenstein
Hungary
Slovenia Spain 5.59% [4.44%-7.07%]
Bosnia
Slovakia Sweden 4.06%  [3.04%-5.46%]
Serbia
Malta =
Moldova Switzerland 1.93% [1.52%-2.43%]
Bulgaria
Cyprus United Kingdom 5.38%  [4.22%-6.87%]
Albania
Montenegro

Netherlands 3.44% [2.72%-4.36%]

Ireland
.

Portugal 111% [0.88%-1.43%]

15 Jan 1Feb 15 Feb 1 Mar 15 Mar 1 Apr Posterior model estimates of percentage of total population infected over the course of the

Source: Oxford COVID-19 Government Response Tracker, BBC Research IBIB|C] pandemic. Estimates as of 2020-05-07.



Genomic epidemiology of novel coronavirus - Global subsampling
& Maintained by the Netstrain team. Enabled by datafrom (A1)

Showing 3251 of 3251 genomes sampled between Dec 2019 and Apr 2020,

Phylogeny
Country v
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Evolution of Omicron
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Showing 331 of 331 genomes collected between Nov 2021 and Nov 2021, last updated 2021-12-02
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Awaomnopd tou H5N1. Me KOKKLVO OL YWPEC e Tavtoxpova kpouopata H5N1 oe
OLlKOOLTA TITNVA Kol avOpwto, PeE UITAE TOL KpOUOUATA MOVO OE TITNVA

Bryan S. Kaplan, Richard J. Webby
The avian and mammalian host range of highly pathogenic avian H5N1 influenza

Virus Research, Volume 178, Issue 1, 2013, 3—-11
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EMERGING INFECTIOUS DISEASES
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HPAI virus detections reported in Europe
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(A) - Season 2016-2017 (B) - Season 2020-2021

(C) - Season 2021-2022

HPAI detection in wild birds
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The episodic resurgence of highly pathogenic avian influenza H5 virus
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