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Phylogenetic analyses of the severe acute respiratory syndrome coronavirus 2 -
. . . . References & Citations
reflected the several routes of introduction to Taiwan, the United States, and Japan ., .o

+ Google Scholar

Tomoko Matsuda, Hikoyu Suzuki, Norichika Ogata « Semantic Scholar
Worldwide Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection is disrupting in the economy and anxiety of people. The Export Bibtex Citation
public anxiety has increased the psychological burden on government and healthcare professionals, resulting in a government worker suicide in Bookmark
Japan. The terrified people are asking the government for border measures. However, are border measures possible for this virus? By analyzing @ \;_f_;“,

a2 =y KH3

48 almost complete virus genome sequences, we found out that the viruses that invaded Taiwan, the United States, and Japan were introduced
independently. We identified thirteen parsimony-informative sites and three groups (CTC, TCC, and TCT). Viruses found outside China did not
form a monophyletic clade, opposite to previous study. These results suggest the difficulty of implementing effective border measures against
this virus.
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Altmetric has tracked 16,339,949 research outputs across all sources so far. Compared to
these this one has done particularly well and is in the 99th percentile: it's in the top 5% of
all research outputs ever tracked by Altmetric.
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. anal20200620 more gisaid_hcov-19_2020_06_20_03.fasta
>hCoV-19/Australia/VIC998/2020 | EPI_ISL_426879|2020-03-23

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNT TCGATCTCTTGTAGATCTGTTCTCTAAACGAACTTTAA
AATCTGTGTGGCTGTCACTCGGCTGCATGCTTAGTGCACTCACGCAGTATAATTAATAACTAATTACTGTCGTTGACAGG
ACACGAGTAACTCGTCTATCTTCTGCAGGCTGCTTACGGTTTCGTCCGTGTTGCAGCCGATCATCAGCACATCTAGGTTT
TGTCCGGATGTGACCGAAAGGTAAGATGGAGAGCCTTGTCCCTGGTTTCAACGAGAAAACACACGTCCAACTCAGTTTGE
CTGTTTTACAGGTTCGCGACGTGCTCGTACGTGGCTTTGGAGACTCCGTGGAGGAGGTCTTATCAGAGGCACGTCAACAT
CTTAAAGATGGCACTTGTGGCTTAGTAGAAGTTGAAAAAGGCGTTTTGCCTCAACTTGAACAGCCCTATGTGTTCATCAA
ACGTTCGGATGLTCGAACTGCACCTCATGGTCATGTTATGGTTGAGCTGGTAGCAGAACTCGAAGGCATTCAGTACGGTC
GTAGTGGTGAGACACTTGGTGTCCTTGTCCCTCATGTGOGCGAAATACCAGTGGCTTACCGCAAGGTTCTTCTTCGTAAG
AACGGTAATAAAGGAGCTGGTGGCCATAGT TACGGCGCCGATCTAAAGT CATTTGACTTAGGCGACGAGCTTGGCACTGA
TCCTTATGAAGATTTTCAAGAAAACTGGAACACTAAACATAGCAGTGGTGTTACCCGTGAACTCATGCGTGAGCTTAACG
GAGGGGCATACACTCGCTATGTCGATAACAACTTCTGTGGCCCTGATGGCTACCCTCTTGAGTGCATTAAAGACCTTCTA
GCACGTGCTGGTAAAGCTTCATGCACTTTGTCCGAACAACTGGACTTTATTGACACTAAGAGGGGTGTATACTGCTGCCG
TGAACATGAGCATGAAATTGCTTGGTACACGGAACGTTCTGAAAAGAGCTATGAATTGCAGACACCTTTTGAAATTAAAT
TGGCAAAGAAATTTGACACCTTCAATGGGGAATGTCCAAATTTTGTATTTCCCTTAAATTCCATAATCAAGACTATTCAA
CCAAGGGTTGAAAAGAAAAAGCTTGATGGCTTTATGGGTAGAATTCGATCTGTCTATCCAGTTGCGTCACCAAATGAATG
CAACCAAATGTGCCTTTCAACTCTCATGAAGTGTGATCATTGTGGTGAAACTTCATGGCAGACGGGCGATTTTGTTAAAG
CCACTTGCGAATTTTGTGGCACTGAGAATTTGACTAAAGAAGGTGCCACTACTTGTGGTTACTTACCCCAAAATGCTGTT
GTTAAAATTTATTGTCCAGCATGTCACAATTCAGAAGTAGGACCTGAGCATAGTCTTGCCGAATACCATAATGAATCTGG
CTTGAAAACCATTCTTCGTAAGGGTGGTCGCACTATTGCCTTTGGAGGCTGTGTGTTCTCTTATGTTGGTTGCCATAACA
AGTGTGCCTATTGGGTTCCACGTGCTAGCGCTAACATAGGTTGTAACCATACAGGTGTTGTTGGAGAAGGTTCCGAAGGT
CTTAATGACAACCTTCTTGAAATACTCCAAAAAGAGAAAGTCAACATCAATATTGTTGGTGACTTTAAACTTAATGAAGA
GATCGCCATTATTTTGGCATCTTTTTCTGCTTCCACAAGTGCTTTTGTGGAAACTGTGAMAGGTTTGGATTATAAAGCAT
TCAAACAAATTGTTGAATCCTGTGGTAATTTTAAAGTTACAAAAGGAAAAGCTAAAAAAGGTGCCTGGAATATTGGTGAA
CAGAAATCAATACTGAGTCCTCTTTATGCATTTGCATCAGAGGCTGCTCGTGTTGTACGATCAATTTTCTCCCGCACTCT
TGAAACTGCTCAAAATTCTGTGCGTGTTTTACAGAAGGCCGCTATAACAATACTAGATGGAATTTCACAGTATTCACTGA
GACTCATTGATGCTATGATGTTCACATCTGATTTGGCTACTAACAATCTAGTTGTAATGGCCTACATTACAGGTGGTGTT
GTTCAGTTGACTTCGCAGTGGCTAACTAACATCTTTGGCACTGTTTATGAAAAACTCAAACCCGTCCTTGATTGGCTTGA
AGAGAAGTTTAAGGAAGGTGTAGAGTTTCTTAGAGACGGT TGGGAAATTGTTAAATTTATCTCAACCTGTGCTTGTGAAA
TTGTCGGTGGACAAATTGTCACCTGTGCAAAGGAAATTAAGGAGAGTGTTCAGACATTCTTTAAGCTTGTAAATAAATTT
TTGGCTTTGTGTGCTGACTCTATCATTATT GGTGGAGCTAAACTTAAAGCCTTGAATTTAGGTGAAACATTTGTCACGCA
CTCAAAGGGATTGTACAGAAAGTGTGTTAAATCCAGAGAAGAAACTGGCCTACTCATGCCTCTAAAAGCCCCAAAAGAAA
TTATCTTCTTAGAGGGAGAAACACTTCCCACAGAAGTGTTAACAGAGGAAGTTGTCTTGAAAACTGGTGATTTACAACCA
TTAGAACAACCTACTAGTGAAGCTGTTGAAGCTCCATTGGTTGSTACACCAGTTTGTATTAACGGGCTTATGTTGCTCGA
AATCAAAGACACAGAAAAGTACTGTGCCCTTGCACCTAATATGATGGTAACAAACAATACCTTCACACTCAAAGGCGGTG
CACCAACAAAGGTTACTTTTGGTGATGACACTGTGATAGAAGTGCAAGGT TACAAGAGTGTGAATATCACTTTTGAACTT
GATGAAAGGATTGATAAAGTACTTAATGAGAAGTGCTCTGCCTATACAGTTGAACTCGGTACAGAAGTAAATGAGTTCGC
CTGTGTTGTGGCAGATGCTGTCATAAAAACTTTGCAACCAGTATCTGAATTACTTACACCACTGGGCATTGATTTAGATG
AGTGGAGTATGGCTACATACTACTTATTTGATGAGTCTGGTGAGTTTAAATTGGCTTCACATATGTATTGTTCTTTTTAC
CCTCCAGATGAGGATGAAGAAGAAGGTGATTGTGAAGAAGAAGAGTTTGAGCCATCAACTCAATATGAGTATGGTACTGA
AGATGATTACCAAGGTAAACCTTTGGAATTTGGTGCCACTTCTGCTGCTCTTCAACCTGAAGAAGAGCAAGAAGAAGATT
GGTTAGATGATGATAGTCAACAAACTGTTGGTCAACAAGACGGCAGTGAGGACAATCAGACAACTACTATTCAAACAATT
GTTGAGGTTCAACCTCAATTAGAGATGGAACTTACACCAGTTGTTCAGACTATTGAAGTGAATAGTTTTAGTGGTTATTT
AAMACTTACTGACAATGTATACATTAAAAATGCAGACATTGTGGAAGAAGCTAAAAAGGTAAAACCAACAGTGGTTGTTA
ATGCAGCCAATGTTTACCTTAAACATGGAGGAGGTGTTGCAGGAGCCTTAAATAAGGCTACTAACAATGCCATGCAAGTT
GAATCTGATGATTACATAGCTACTAATGGACCACTTAAAGTGGTTGGTAGTTGTGTTTTAAGCGGACACAATCTTGCTAA

g d_hcov-19_2020_06_20_03. fasta

87x4{ @ © @

20200621_gisaidEeFligie.txt ~
(fEXERDER)

#9isaid@fa@Z? 7 A LOPIRV 2 EWED LS BRIZTAA > TWE I EBN .
$more gisaid_hcov-19_2020_06_20_03_NO.fasta | grep -v "="

"“11111111111111111111111111111111" | tr -d "\ " | tr =d "1" | tr -d "\n" | more
uuu

#IZOARCOh s kO THIGEEE L .

[R# L#] NATCGnatcgRWYMSDKryHVBkmwsdhby

[L#] -, 7,

[EZ#H] U->T, u->T

#HLE 2 DENE L ERBICEIE. ESENENEREL TH.

tr -d \\r <gisaid_hcov-19_2020_06_20_@3.fasta | tr -d "-" | tr -d "N" | tr -d "n"

“TT" > temp_06210044.fa

FRLB2 2ELELERBCEHE. ESENENSBT EEVWENREDLSWEVWDESS,
more temp_06210044.fa | sed -e '/=/s5/%$/@/9'
length($2)"\t"$1"\t>"$1"@"$2}' > temp_06210104.txt

#INOBID 1 TRVITHR U
#EVHATHFERS
more temp_@62101@4.txt | cut -f 1,2 | sort -n > temp_@06210111.txt

#ENMSPISERD AS U T REIERAOfaD< %,

more temp_@6210104.txt | awk '{print $3}' | tr "@" "\n" > temp_06218130.fa

#ERE
$ xz -z -9 -F lzma temp_086210138.fa

#EEEMTR
temp_86218115. txt

I FAILICIEtemp_06210104. txt TRENLLD (N-¥ EBLTUWWETTELLEED) OREHFASTNSD,

#NEBRTINY—>
# - ENCLT. AN—ARET. WRTTET 3.
tr -d \\r <gisaid_hcov-19_2020_06_20_@3.fasta | tr "-" "N"

tro—d " "

| tr gyt eTT"

| tr-d "\ "

| tr "NATCGnatcgRWYMSDKryHVBkmwsdh-bvU"

| tr "uu"

| tr -=d "\n" | tr "=" "\n" | awk -F "@" '{print

| sed -e '/=/s/%/@/

g' | tr—=d "\n" | tr ">" "\n" | grep C | awk -F "@" '{print ">"$1"\n"$2}' > temp_06210331.fa

$ xz -z -k -9 -F lzma temp_@6210331.fa

#ED L SVNBADE DD NS HEE (makeblastdbd S Lambiguous@ErrorT5)

$ tr -d \\r <gisaid_hcov-19_2020_@6_20_03.fasta | grep -v ">" | tr "ATCGatcg-" "111111111" | tr -d "\ " |

oA MAN | e _d Al 1 e
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Information Entropy

Information entropy of transcriptome were described in a previous study [1], the

transcriptomes of each tissue as a set of relative frequencies, Py, for the ith gene (i =
1,2, ..., g) in the jth tissue (j = 1, 2, ..., f); and then quantified transcriptome diversity

using an adaptation of Shannon’s entropy formula (1):

H;j = —X{_, Pijlog,(P;) (D)

Kolmo gorov Complexity Kolmogorov complexity in a universal computer u having a data string expressed

‘@
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as a finite length character string x is defined by the following equation (2):
Ku(x) = minp:u(p)=x l(p) (2)

Here, p is a program for computer u, and u (p) is a character string outputted when
it is executed. / (p) represents the length of the program. However, the program does
not have an input, and always returns a fixed output. Here, the universal computer
means a computer having the same capability as a universal Turing machine. Kolmo-
gorov complexity is not a computable function and we cannot compute Kolmogorov
complexity of a given individual file, but we can estimate Kolmogorov complexity by
the compression of given individual files.

[24]https://doi.org/10.1007/978-3-319-63312-1_46
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