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The D614G Mutation is AlImost Always Observed with Three Other Mutations

The Effects and Locations of these Four Mutations

The Sequences were Collected and a Sequence Alignment and Phylogenetic Tree
were Generated

The Sequence Alignment Only Yielded One Sequence with Irregular Mutations
The phylogenetic tree did not show a relationship between the location collected
and date collected

Future Directions



The D614G Mutation is Almost Always Observed
with Three Other Mutations

e In March of 2020, the D614G mutation was observed globally and quickly

became the dominant form of the SARS-CoV-2 virus

e The D614G mutation increases the flexibility of the SARS-CoV-2 spike

protein and has the ability to influence the dynamics of the fusion peptide
o D614G is just a part of the story

e Four mutations comprise a “genetically linked haplotype” (Korber et al., 2020)
o C241T (UTR)

o C3,037T (silent mutation)

o C14,408T (RdRp)

o A23,403G (D614G)

e Global sequences: CCCA->TTTG

e Insome cases TTCG and CCCG sequences have been observed

e Did each mutation of the genetically linked haplotype arise independently,
and if so, in what order?



The Effects and Locations of these Four Mutations

C241T C14.408T
[d Located in the SARS-CoV-2 5’'UTR O Located in RNA-dependent RNA
[ May effect secondary RNA structure polymerase
O Influences the rate of RNA replication (Kimetal., HE Missense mutation
2020)  Proline to leucine at position

323 (P323L) in RdRp protein
L Likely to have mutations in the
membrane (M) and envelope (E)
C3037T proteins (Ugurel et al., 2020)

A23.403G

[d Located in Nsp3
[ Silent mutation O D614G substitution on S protein


https://www.frontiersin.org/articles/10.3389/fmicb.2020.01800/full#B16
https://www.frontiersin.org/articles/10.3389/fmicb.2020.01800/full#B16

Regions Across the World Experienced Switch to
G614 Dominance at Different Times

Onset | --Before-| Delay |--After--| Last Delta Fisher .
Location Date G/(G+D) G+D Date G/(G+D) G+D Sample G/(G+D) p-val Frequency switchover date

.870 23 Mar 27 0.974 2780 ©Nov 18 0.10 0.021409 o Asia-Feb 11

.009 344 658 9292 Nov 15 0.65 0.000000 o North America- Feb 20

Africa Mar 13 0.
0.
.235 17 Feb 12 0.942 127747 Nov 24 0.71 0.000000 ° ThIS informed CO"eCtion date
0.
0.
0.

Asia Jan 28
Europe Jan 29

North-America Feb 28

.051 99 m 911 37866 Nov 16 0.86 0.000000 . .
- periods to be considered

.059 51 Mar 18 929 10408 Dec 2 0.87 0.000000 .
when compiling sequences

Oceania Mar 4

o O o o o o

South-America Mar 4 .611 18 Mar 18 971 1364 Nov 26 0.36 0.000001



The Sequences were Collected and a Sequence
Alignment and Phylogenetic Tree were Generated.

- 48 sequences were collected from the NCBI sequence and NCBI virus

Sequence database.
12 Sequences were collected from China; 12 before 2/11 and 12 after 2/11
12 sequences were collected from the US; 12 before 2/20 and 12 after 2/20

- The sequences were aligned using EMBL clustal omega sequence
aligner tool and a phylogenetic tree was generated using the same tool.
- The mutation locations were observed in all the sequences observing
the:

- C to T mutation at the 3037 nucleotide location
C to T mutation at the 14,408 nucleotide location

A to G at the 23, 403 nucleotide location
C to T at the 241 nucleotide location



Sequence Alignment Showing the C241T and C3037T Mutation

MT079843.1
MT412307.1
MT510727.1
MT281577.1
MW301121.1
MT510728.1
MT412134.1
MW011766.1
MW011765.1
MW011764.1
MT252727.1
MT622319.1
MT412338.1
MT412339.1
MT407653.1
MT412340.1
MT407649.1
MT407652.1
MT568636.1
MT846460.1(USA:
MT568634.1
MT598633.1
MT407651.1
MT407655.1
MT407650.1
MT252714.1
MT252724.1
MT791896.1
MT534630.1
MT252720.1
MT834735.1(USA:
MT890279.1
MT506885.1
MW064579.1
MT252722.1
MW161259.1
MT952134.1
MT646079.1
MT706175.1
MW190442.1
MW190547.1
MW064856.1
MT370913.1
MT371033.1
MT834704.1
MT252718.1
MT811658.1
MT856370.1
MT396241.1

< TCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTCCCTGGTTT

ACATCTAGGTT
ACATCTAGGTTPTYTCCGGGTGTGACCGARAGGTAAGATGGAGAGCCTTGTCCCTGGTTT
ACATCTAGGTT TCCGGGTGTGACCGARAGGTAAGATGGAGAGCCTTGTCCCTGGTTT
ACATCTAGGTT TCCGGGTGTGACCGAAAGGTA. AGCCTTGTCCCTGGTTT
ACATCTAGGTTPTPTCCGGGTGTGACCGAAAGGTA. AGCCTTGTCCCTGGTTT
ACATCTAGGTTYCYTCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTCCCTGGTTT
ACATCTAGGTT TCCGGGTGTGACCGARAGGTAAGATGGGGAGCCTTGTCCCTGGTTT
ACATCTAGGTT TCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTCCCTGGTTT
ACATCTAGGTT TCCGGGTGTGACCGARAGGTAAGATGGAGAGCCTTGTCCCTGGTTT
ACATCTAGGTT TCCGGGTGTGACCGAAAGGTAAGAT AGCCTTGTCCCTGGTTT
ACATCTAGGTT TCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTCCCTGGTTT
ACATCTAGGTT TCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTCCCTGGTTT
ACATCTAGGTT TCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTCCCTGGTTT
ACATCTAGGTT TCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTCCCTGGTTT
ACATCTAGGTT TCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTCCCTGGTTT
ACATCTAGGTTPTPTCCGGGTGTGACCGARAGGTAAGAT CTTGTCCCTGGTTT
ACATCTAGGTT TCCGGGTGTGACCGAAAGGTAAG. AGCCTTGTCCCTGGTTT
ACATCTAGGTTPCYTCCGGGTGTGACCGARAGGTAAGATGGAGAGCCTTGTCCCTGGTTT
ACATCTAGGTT TCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTCCCTGGTTT
ACATCTAGGTTPTYTCCGGGTGTGACCGARAGGTAAGATGGAGAGCCTTGTCCCTGGTTT
ACATCTAGGTT TCCGGGTGTGACCGAAAGGTAAGAT GAGCCTTGTCCCTGGTTT
ACATCTAGGTT TCCGGGTGTGACCGAAAGGTAAGAT AGCCTTGTCCCTGGTTT
ACATCTAGGTT TCCGGGTGTGACCGAAAGGTA. AGCCTTGTCCCTGGTTT
ACATCTAGGTTPCYTCCGGGTGTGACCGARAGGTAAGATGGAGAGCCTTGTCCCTGGTTT
ACATCTAGGTTPCYTCCGGGTGTGACCGARAGGTAAGATGGAGAGCCTTGTCCCTGGTTT
ACATCTAGGTT TCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTCCCTGGTTT
ACATCTAGGTT TCCGGGTGTGACCGARAGGTAAGATGGAGAGCCTTGTCCCTGGTTT
ACATCTAGGTTPTPTCCGGGTGTGACCGARAGGTAAGAT AGCCTTGTCCCTGGTTT
ACATCTAGGTT TCC 'GTGACCGAAAGGTAAGI AGCCTTGTCCCTGGTTT
ACATCTAGGTTYCYTCCGGGTGTGACCGARAGGTAAGATGGAGAGCCTTGTCCCTGGTTT
ACATCTAGGTTPTYTCCGGGTGTGACCGARAGGTAAGATGGAGAGCCTTGTCCCTGGTTT
ACATCTAGGTT TCCGGGTGTGACCGARAGGTAAGATGGAGAGCCTTGTCCCTGGTTT
ACATCTAGGTTPTPTCCGGGTGTGACCGARAGGTAAGATGGAGAGCCTTGTCCCTGGTTT
ACATCTAGGTTPTPTCCGGGTGTGACCGAAAGGTAAGAT CTTGTCCCTGGTTT
ACATCTAGGTTPTPTCCGGGTGTGACCGAAAGGTA. AGCCTTGTCCCTGGTTT
ACATCTAGGTTYCYTCCGGGTGTGACCGARAGGTAAGATGGAGAGCCTTGTCCCTGGTTT
ACATCTAGGTTPCYTCCGGGTGTGACCGARAGGTAAGATGGAGAGCCTTGTCCCTGGTTT
ACATCTAGGTTPTYTCCGGGTGTGACCGARAGGTAAGATGGAGAGCCTTGTCCCTGGTTT
ACATCTAGGTTPTPTCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTCCCTGGTTT
ACATCTAGGTTPTPTCCGGGTGTGACCGAAAGGTAAGAT AGCCTTGTCCCTGGTTT
ACATCTAGGTTRTETCC 'GTGACCGAAAGGTAAGATGGAGAGCCTTGTCCCTGGTTT
ACATCTAGGTTPTYTCCGGGTGTGACCGARAGGTAAGATGGAGAGCCTTGTCCCTGGTTT
ACATCTAGGTTPTYTCCGGGTGTGACCGARAGGTAAGATGGAGAGCCTTGTCCCTGGTTT
ACATCTAGGTTPTYTCCGGGTGTGACCGARAGGTAAGATGGAGAGCCTTGTCCCTGGTTT
ACATCTAGGTTPTPTCCGGGTGTGACCGARAGGTAAGATGGAGAGCCTTGTCCCTGGTTT
AT AGCCTTGTCCCTGGTTT
T AGCCTTGTCCCTGGTTT
ACATCTAGGTT TCCGGGTGTGACCGAARAGGTAAGATGGAGAGCCTTGTCCCTGGTTT
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MT079843.1
MT412307.1
MT510727.1
MT281577.1
MW301121.1
MT510728.1
MT412134.1
MW011766.1
MWO011765.1
MW011764.1
MT252727.1
MT622319.1
MT412338.1
MT412339.1
MT407653.1
MT412340.1
MT407649.1
MT407652.1
MT568636.1
MT846460.1(USA:
MT568634.1
MT598633.1
MT407651.1
MT407655.1
MT407650.1
MT252714.1
MT252724.1
MT791896.1
MT534630.1
MT252720.1
MT834735.1(USA:
MT890279.1
MT506885.1
MW064579.1
MT252722.1
MW161259.1
MT952134.1
MT646079.1
MT706175.1
MW190442.1
MW190547.1
MW064856.1
MT370913.1
MT371033.1
MT834704.1
MT252718.1
MT811658.1
MT856370.1
MT396241.1

TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTT 'ACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTJTPACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTYCPACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTJCPACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTYTFACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTJCPACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTYCPACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTJCPACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTYCPACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTJCPACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTJCPACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTJCRACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTCPACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTYCPACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTYCPACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTYTPACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTYCPACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTYCPACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTYCPACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTYTPACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTJCPACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTYCPACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTYCPACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTYCPACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTJCPACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTYCPACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTYCPACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTYTFACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTJCPACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTYCPACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTYTFACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTYCPACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTYTFACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTYTPACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTYTFACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTYCPACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTJCPACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTYTFACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTYTPACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTYTFACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTYTPACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTJTPACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTYTPACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTYTFACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTJTPACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTYTPACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTJCPACCCTCCAGA
TGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTJCPACCCTCCAGA
e 44 ee csees enas ceee e TR & .
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Sequence Alignment Showing the C14,408T and C23,403T
Mutation

-
MT079843.1 TTCTCTACAGTGTTCCCAQCACA. cy v ) CACTAGT ARA. 'TTGTTGAT 14460 MT079843.1 TGTTCTTTATCAG(E FGTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23460
MT412307.1 TTCTCTACAGTGTTCCCAQTRACAAGTTTTGGACCACTAGT AAAAATATTTGTTGAT 14442 MT412307.1 TGTTCTTTATCAG( 'GTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23442
MT510727.1 TTCTCTACAGTGTTCCCAQCACA. TTT CACTAGT ARA 'TTGTTGAT 14448 MT510727.1 TGTTCTTTATCAG 'GTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23448
MT281577.1 TTCTCTACAGTGTTCCCAQCFACAAGTTTT CACTAGT AAAATATTTGTTGAT 14448 MT281577.1 TGTTCTTTATC. 'GTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23448
MW301121.1 TTCTCTACAGTGTTCCCAQTACA. TTT CACTAGT ARAATATTTGTTGAT 14442 MW301121.1 TGTTCTTTATC. 'GTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23442
MT510728.1 TTCTCTACAGTGTTCCCAQCFACA. TTT CACTAGT AAAATATTTGTTGAT 14448 MT510728.1 TGTTCTTTATC. 'GTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23448
MT412134.1 TTCTCTACAGTGTTCCCAQCFACAAGTTTT CAC' AAAATATTTGTTGAT 14424 MT412134.1 TGTTCTTTATCAC 'GTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23424
MW011766.1 TTCTCTACAGTGTTCCCAQCACA. TTT CAC' T ARA 'TTGTTGAT 14448 MW011766.1 TGTTCTTTATCAC 'GTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23448
MW011765.1 TTCTCTACAGTGTTCCCAQCFACAAGTTTTGGACCACTAGT ARAAATATTTGTTGAT 14448 MW011765.1 TGTTCTTTATCAG 'GTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23448
MW011764.1 TTCTCTACAGTGTTCCCAQCACA. e CAC ARA, 'TTGTTGAT 14448 MW011764.1 TGTTCTTTATC. 'GTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23448
MT252727.1 TTCTCTACAGTGTTCCCAQCFACAAGTTTTGGACCACTAGTGAGARAAATATTTGTTGAT 14441 MT252727.1 TGTTCTTTATC. 'GTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23441
MT622319.1 TTCTCTACAGTGTTCCCAQCACA. e CACTAGT ARA 14446 MT622319.1 TGTTCTTTATC. 'GTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23446
MT412338.1 TTCTCTACAGTGTTCCCAQCFACAAGTTT" CACTAGT! AAAATATTTGTTGAT 14424 MT412338.1 TGTTCTTTATCAGH 'GTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23424
MT412339.1 TTCTCTACAGTGTTCCCAQCACA, TTT CACTAGT AAAATATTTGTTGAT 14424 MT412339.1 TGTTCTTTATCAC 'GTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23424
MT407653.1 TTCTCTACAGTGTTCCCAQCFACA. TTT CACTAGT AAAATATTTGTTGAT 14400 MT407653.1 TGTTCTTTATCAG 'GTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23400
MT412340.1 TTCTCTACAGTGTTCCCAQTFACAAGTTTT CACTAGT AAAATATTTGTTGAT 14449 MT412340.1 TGTTCTTTATCAGYGEFGTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23449
MT407649.1 TTCTCTAC. 'GTTCCCAQCFACA. TTT CACTAGT AAA 'TTGTTGAT 14400 MT407649.1 TGTTCTTTATC. 'GTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23400
MT407652.1 TTCTCTACAGTGTTCCCAQCFACAAGTTTTGGACCACTAGT AAAAATATTTGTTGAT 14400 MT407652.1 TGTTCTTTATC. 'GTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23400
MT568636.1 TTCTCTACAGTGTTCCCAACFACAAGTTTT CAC' AAA PTGTTGAT 14436 MT568636.1 TGTTCTTTATC, GTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23436
MT846460.1(USA: TTCTCTACAGTGTTCCCAQTFACAAGTTTTGGACCACTAGT ,AAAAATATTTGTTGAT 14447 MT846460.1(USA: TGTTCTTTATCAG( 'GTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23447
MT568634.1 TTCTCTACAGTGTTCCCAQCFACA. TTT CACTAGT AARA "PTGTTGAT 14436 MT568634.1 TGTTCTTTATCAG 'GTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23436
MT598633.1 TTCTCTACAGTGTTCCCAACPACAAGTTTT CACTAGT AAAATATTTGTTGAT 14435 MT598633.1 TGTTCTTTATCAGYAFGTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23435
MT407651.1 TTCTCTACAGTGTTCCCAQCFACA; TTT CACTAGT AAA TTGTTGAT 14400 MT407651.1 TGTTCTTTATC. 'GTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23400
MT407655.1 TTCTCTACAGTGTTCCCANCPACAAGTTTT CACTAGT AAAATATTTGTTGAT 14400 MT407655.1 TGTTCTTTATC. GTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23400
MT407650.1 TTCTCTACAGTGTTCCCAACRACAAGTTTT CACTAGT AAAATATTTGTTGAT 14400 MT407650.1 TGTTCTTTATC. GTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23400
MT252714.1 TTCTCTACAGTGTTCCCAQCRACAAGTTT CACTAGT AAA TTGTTGAT 14399 MT252714.1 TGTTCTTTATCAC GTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23399
MT252724.1 rrereracacTerTeccadcbacaacTrrT CACTAGTGAGAAAAATATTTGTTGAT 14408 MT252724.1 TGTTCTTTATCAGYARGTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23408
MT791896.1 TTCTCTACAGTGTTCCCAQTRACAAGTTTT CACTAGT ARA TTGTTGAT 14446 MT791896.1 TGTTCTTTATCAGYGFGTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23446
MT534630.1 TTCTCTACAGTGTTCCCAQC P ACAAGTTTTGGACCACTAGTGAGAAAAATATTTGTTGAT 14448 MT534630.1 TGTTCTTTATC. GTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23448
MT252720.1 TTCTCTACAGTGTTCCCAQCFACAAGTTTT CACTAGT ARA TTGTTGAT 14374 MT252720.1 TGTTCTTTATC. GTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23374
MT834735.1(USA: TTCTCTACAGTGTTCCCAQTPACAAGTTTT CACTAGT AAAATATTTGTTGAT 14439 MT834735.1(USA: TGTTCTTTATC. GTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23439
MT890279.1 TTCTCTACAGTGTTCCCAQCFACAAGTTTT CACTAGT AAAATATTTGTTGAT 14399 MT890279.1 TGTTCTTTATCAC GTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23399
MT506885. 1 rrercracacrerreceadrhacaacrrr CACTAGT AAAATATTTGTTGAT 14394 MT506885.1 TGTTCTTTATCAGYGFGTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23394
MWO064579. 1 TTCTCTACAGTGTTCCCARTRACAAGTTTTGGACCAC AAAATATTTGTTGAT 14394 MW064579.1 TGTTCTTTATCAGYGFGTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23394
MT252722.1 MTCTCTACAGTCTTCCCARTRACAAGTTTT GACTAGT s TGTTGAT 14364 MT252722.1 TGTTCTTTATC GTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23364
MW161259.1 TTCTCTACAGTGTTCCCAQCRACAAGTTTT CACTAGTGAGAAAAATATTTGTTGAT 14398 MW161259.1 TGTTCTTTATC. GTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23398
MT952134.1 TTCTCTACAGTGTTCCCAdCkACA; TTT CAC AAR PTGTTGAT 14398 MT952134.1 TGTTCTTTATC. 'GTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23398
MT646079.1 TTCTCTACAGTGTTCCCAQTRACAAGTTTTGGACCACTAGT AAAAATATTTGTTGAT 14394 MT646079.1 TGTTCTTTATCAGYGEGTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23394
MT706175.1 OO TACAC TG CCCAR TR ACAACT T CACTAGT KRR PCITGAT 14394 MT706175.1 TGTTCTTTATCAGYGFGTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23394
MW190442.1 TTCTCTACAGTGTTCCCAQTRACAAGTTT CACTAGT AAAATATTTGTTGAT 14394 MW190442.1 TGTTCTTTATCAG( 'GTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23394
MW190547.1 TTCTCTACAGTGTTCCCAATRACA; TTT CACTAGT AAA TTGTTGAT 14394 MW190547.1 TGTTCTTTATC. 'GTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23394
MW064856.1 TTCTCTACAGTGTTCCCAATRACA; T CACTAGT AAAATATTTGTTGAT 14324 MW064856.1 TGTTCTTTATC. 'GTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23324
MT370913.1 TTCTCTACAGTGTTCCCAATRACAAGTTTT CCACTAGT AAAATATTTGTTGAT 14393 MT370913.1 TGTTCTTTATC. 'GTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23393
L e L
. TTCTTTA'
:;g g; ; (1)3 i f’fffﬁfzﬁ:ifﬁ’f‘fcff: : :::: f'T'f'f’fGGACQCTAGTGAGA???ATATgTGTTGAT }: i:g MT252718.1 TGTTCTTTATCAG( 'GTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23183
MT811658.1 TTCTCTACAGTGTTCCCAQTFACAAGTTTTGGACCACTAGT AAAAATATTTGTTGAT 14183 MT811658.1 TGTTCTTTATCAGYGEGTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 23183
MT856370.1 TrCTCTACAGTGTTCCCAdCHACA: o= CACTAGT A TTGTTGAT 13668 Hnggg70.l JuLLLlllAT; 'GTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACT 22668
Mr3s6241.1 PICTCTACAGTOITCCCAJC|ACAAGTTTICGACCACTAGTCAGRARARTATITCTGAT 14445 #T396241.1 O TC T TAT A G TTAACTGCACAGAAGTC CCTGTTGCTATTCATGCAGATCANCT 344s
B R R R T [ L L S L R R Lt . L)
=




The Sequence Alignment Only Yielded One
Sequence With Irregular Mutations

MT079843.1 | CCCA | MT412307.1 | TTTG | MT856370.1 | NCTA |
MT510727.1 | CCCA | MT281577.1 | TTTG
MW301121.1 | CCCA | MT412340.1 | TTTG
MT510728.1 | CCCA | MT846460.1 | TTTG
MT412134.1 | CCCA | MT252714.1 | TTTG
MW011766.1 | CCCA | MT534630.1 | TTTG
MW011765.1 | CCCA | MT834735.1 | TTTG
MW011764.1 | CCCA | MT890279.1 | TTTG
MT252727.1 | CCCA | MT506885.1 | TTTG
MT412338.1 | CCCA | MW161259.1 | TTTG
MT412339.1 | CCCA | MT646079.1 | TTTG
MT407653.1 | CCCA | MT706175.1 | TTTG
MT407649.1 | CCCA | MW190442.1 | TTTG
MT407652.1 | CCCA | MW190547.1 | TTTG
MT568636.1 | CCCA | MW064856.1 | TTTG
MT568634.1 | CCCA | MT370913.1 | TTTG
MT598633.1 | CCCA | MT371033.1 | TTTG
MT407651.1 | CCCA | MT834704.1 | TNTG
MT407655.1 | CCCA | MT252718.1 | NTTG
MT252724.1 | CCCA | MT811658.1 | NTTG
MT252724.1 | CCCA

MT791896.1 | CCCA

MT252720.1 | CCCA

MW064579.1 | CCCA

MT252722.1 | CCCA

MT396241.1

CCCA

~55% of the sequences were CCCA
~44°% of the sequences were TTTG,
TNTG, or NTTG

~1% of the sequences were NCTA

The sequence alignment results provide
support for the “genetically linked

haplotype” (Korber et al., 2020)
o  All four mutations arose at once

May need more sequences to view more
irregular mutations



Phylogenetic Tree does not Show that Sequences
collected Around the Same Time in the Same location
have the Nearest Common Ancestor.

Some sequences collected from the same area and
time are grouped together.

No clear trends are observable.

Lzl

MT079843.1 ( China before 2/11
MT412134.1( China after 2/11
MT856370.1 1 China hafare 2/11
MT407649.1 1  China hafare 2/11
MT407651.10  China before 2/11
MT407650.1 0 China before 2/11
MT252727.1( U.S.A before 2/20
MT25272010 U.S.A before 2/20
MT598633.10 U.S.A before 2/20
MT890279.10 U.S.A before 2/20
MT252714.1 ( U.S.A before 2/20
MT252724.1( U.S.A before 2/20
MT622319.1 ( China before 2/11
MT407653.1 (  China before 2/11
MW161259.10 U.S.A before 2/20
MT952134.10 U.S.A before 2/20
MT510727.1( China after 2/11
MT510728.1( China after 2/11
MT407652.1 ( China before 2/11
MT412307.10 U.S.A after 2/20
MT791896.1( uU.s.A after 2/20
MT834735.1. U.S.A before 2/20
MT506885.1 ( U.S.A after 2/20
MT25272210 U-S.A before 2/20
MT252718.1 0 U.S.A before 2/20
MW064579.10  u.s.A after 2/20
MW064856.10 U .s.A after 2/20
MT371033.10  u.s.a after 2/20
MT646079.10  .s.A after 2/20
MT370913.10.0  U.s.A after 2/20
MT706175.1 0.0, s A after 2/20
MW190442.10  uU.s.A after 2/20
MT811658.10 U.S.A after 2/20
MW301121.1  China after 2/11
MT412340.1( China after 2/11
MT846460.1. U.S.A before 2/20
MT834704.1 U.S.A before 2/20
MW190547.1 ¢ U.S.A after 2/20
MT412339.1( China after 2/11
MT568636.11 China after 2/11
MT281577.11 China after 2/11
MT407655.1 ( China after 2/11
MT534630.1 China before 2/11
MT412338.1t China after 2/11
MWO011766. China betore 2/11
MWO011764.1 China before 2/11
MWO11765.1  china hafare 2711
MT396241.1( cChina after 2/11

MT568634.1C  china after 2/11



CCCA Variant is Dominant Strain in China While TTTG is
Dominant in USA On Both Ends of Conversion Date

e This data is

100% confounding when
> 0
80% i i
0% considering the
60%
o0 frequency of G614
40% increases to >90% after
20% the conversion dates
o

0% i

Pre 2/11 Post 2/11 Pre 2/20 Post 2/20 Spread_mg the range of
collection dates could
produce more accuracy
of frequencies

Variant Frequenc

China us

ETTTG MCCCA



55 percent Sequences Collected demonstrated the
D614 variant.

Of the 48 Sequences collect, 26 of the sequences showed the D614 Mutation.
The sequences were randomly collected and the variants were not searched
for.

The Phylogenetic Tree did not show an overall trend with sequences collected
from the same area and time not sharing the most common ancestor.

After the conversion date the G614 variant was the dominant strand.



Future Directions

e Gather more sequences and find a software that allows for the
sequence alignment of a large number of nucleotides
o Sequences spanning a large geography and time range
o Limited by database and alignment software
e Utilize more automated databases and pipelines such as Korber et
al.’s database

COVID-19 Viral Genome Analysis Pipeline
Enabled by data from (& H‘”D)
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