Summary 5

Tracking the emergence and
spread of COVID-19 using
sequence data

A summary of Sam Lycett's presentation at the SARS-CoV-2/COVID-19
workshop.

Phylogenetic analyses of SARS-CoV-2 sequences show the virus is very similar to SARS, but
also to a variety of other beta-coronaviruses previously identified in bats. We are able to
infer these relationships thanks to viral sequencing data, which are being shared globally
on the publicly accessible GISAID database (https://www.gisaid.org). Throughout January
and February, most sequences deposited were isolated in Asia, but in recent weeks we
have seen an increasing number from Europe and North America.

SARS-CoV-2 sequences are very similar to each other, but we do see a few mutations
between isolates. Whilst we do not expect these mutations to be affecting virulence, we
can use them to trace the spread of the epidemic.

Building a time-scaled phylogenetic tree from all the available sequences, we can
estimate the origin of the virus to be November 2019. The same tree indicates that the
virus was introduced to the UK multiple times, with clusters spreading from each
introduction. We can also see clear clusters in the sequences coming from different
continents; for example, the sequences from Europe are all much more similar to each
other than the sequences from Oceania.

This data can be overlaid onto a map of the world, which shows that in January and
February, the epicentre of viral spread was Asia, into Europe, Australia and North America.
However, as time has progressed, the epicentre has moved to Europe instead, spreading
to South America and elsewhere.

As we collect more sequence data, we may be able to infer more details about the spread
of the virus, such as estimating differences in R, between different countries and
continents. In turn, this may help to show which intervention strategies have been most
effective.
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DNA auiflem& 3jemLoLienL LiWedrLI({H & S COVID-19 @) 60T G5 MHMLD oM MILD
LIT6U6M6VE; 860085 T600T1 88 6VITLD 6T60TMI SARS-CoV-2 / COVID-19 el ifleyemiy
ITedleL FITD MeVRAFL 60T Nemg& 88 T Fudledr & ([H&s10.

SARS-CoV-2 160 eLNeVEQ S MG LILNWGEL LIGLILITUIE &6 eLn6euLd @& SARS 606U T6N
2 | e Wl&H6LD R5H (HLILINGE &ITL(H G 60T M60T 3L,60TMev Liev LI L IT-
Q&TEITETIT 6MEUTENG6T QlalaTalmeugerfley &meoorILIBHSHMS @S 6m6lJev DNA
alfleng giemlienl emeaus S QSR ME. @HS HSHaI60 2 608 6Tmadl W

5765 G660 GISAID (https://www.gisaid.org) 2_6TemSl. @& 6V 83evTeuf] LDMMILD
iyeur] nrsb sFUNESELILL L $5HaI60SH6T 3(6060TSHSID LG\
&H600TL_SF60 & Mevor LI LI (5 G 65T M 60T 24,606V &FLSLIG S W 6UIT T RIS 6160 @I
LMHMID eIl Q&S TaNeSmHHEH UF &fHS aUHeUmS s &6vorGLITLD.

SARS-CoV-2 aUflend iemLnLIL] 6R60TMI&E 8 TeTMI L& 6 LD 625 5 60)6). 60T T6V
MAITVGEEHHEG G emLUlleL b Flev LNMLD6&H6T &Moot LIS M. @)\H 5
LMD 6 &6 emeUT T 60T hFF &5 5 60Tennenll 3H 516G 6T6dT Ml [HITHIGH6T

TR TUMTESN6V6m6V T6TM AL, Q& TMHMIGHTUI 60T G LI[H6UT Wi meoT
LITeUSmeV @HS LIMLD6&H6T eLpeuLd &6vor LMl 3jeumenmLI LIuledTLI(h & &6VITLD.

HTELI6ME CLPVSH RS TG LN LIGLUTUIE DTS eLN6euLD @)HS 6meUTery
BEULDLIT 2019 @6V CEMeaTmLILIL (R 6Tensl. 2GS LG LILIMUIeN 60T eL6VLD 606U T6eN
LI6V (Lpemm @RISR VMHEH&E SIVWNSHLILMGSSLILIL LG 6TaTLMS S &M SHHMS!
R6IQUTH AMWN&HSH O BHHSID LGLILMULIG| LDTSHemeT LiT6 8 6T meot,
QeueuBeaumi S evor L MiIG6Tle0(BHS! 6UBLD LIGLILIMTUIG LDFHR6me6T Q& 6rflelms
&Moot LIQHMEI.eT(hSSIHHTL LTS, @& wWmeflumaledmbs Bl 55 alfleang
lemllemnu &L Lgevd GrmLiLImeller auflend SjemliL] SemeTSHSILD
ROTMISGHQHTETN SHELD 85606,

@QbESS LNEVS S TG LILN6T auflems emnllemLl 2 605 6T U TLLSCHT(H
@) 6m600TS & M6V, 3 eoteu ] LM MILD LILIFeuif] LDMgmiGertlev, emeureny Ligeuedlesr
LUWLILGH oh60TT P Wmelledlphg LG MLILIT, QL6 Gredlwim Lnmmilh
alL euilsasmallm@eT Lpeeusns Qs 1S msl. @ amLLeLn,
SHTVMTHMSHSTL MWLILGSH 6&60T AQWFlE&sTalmEL LNm
@ILMBISEH& G LUHevms KCrmLILMelM@ BHTHSS.

GLsYILD VSRS TG LT auiflend oemnlnlienll BTHIG6T CF&HIlE8EGWMEUTS,
LIV Geum BT 8 EH G LD &600T L5185 EH &G @ enL_ullev 2 6TeT RO
GaumiLm(semer WHLILNBHeug Hmid eneuFerdlest LiFalemevl] LD Fo(h &6V
QU BIGEMET BHITLD 2eMGH & 5 (LNLQULD. @6MSQUITLLY, 6THS &H&H6U60 25T &6

L &6 LD LIS 6TEITSS T8 @) (HIH S5 60T 6T60TLIENS S SITLL @) & 2561868 (hLD.



