Table 2. List of all single-nucleotide variations (SNVs) with multiple occurrences

Sequence alignments were generated by using CLUSTALW Ver. 1.83 with the default
DNA weight matrix for the 96 severe acute respiratory syndrome-coronavirus (SARS-CoV)
genomic sequences analyzed in this study (91 human SARS-CoV and 5 palm civet
SARS-like-CoV sequences). The names of the genomic sequences (as from INSD/GenBank)
are listed on the first column based on clusters determined by our scoring algorithm (1). All
of these sequences are further divided by colored lines into subgroups (defined in the text
and Fig. 1) based on their host species (human vs. palm civet) and epidemiological phases
(year and early, middle, and late phases of the 2002/2003 epidemic).

Characteristics of the SNVs observed are listed in the top rows. From the top, they
include the relevant coding DNA sequences (CDSs) and/or predicted ORFs, the variant
nucleotides observed at the loci, the affected codon, the resultant amino acid switches, the
amino acid coordinate of the CDSs/ORFs, and the nucleotide coordinate of the genome
[based on GZ02 (1)], respectively.

All of the 202 SNVs that are observed in more than one of the 99 genomic sequences
are listed. Except for the two variations located outside of the coding sequences, 128 out the
200 SNVs within the CDSs were predicted to cause amino acid changes (nonsynonymous
variations). Different characters of the amino acid switches were labeled with different-color
shadings in the corresponding row: light pink for synonymous variations, yellow for
nonsynonymous Vvariations causing amino acid switches in the same physical-chemical
group, and greenish yellow for nonsynonymous variations causing drastic amino acid
switches. In the rows for individual sequences, the minor forms of the SNVs were shaded

with pink, the deletions were shaded with blue, and the undetermined nucleotides (N) were



shaded with yellowish pink.

SNVs that contribute to the grouping of genotypes based on the predominant clustering
criteria (1) were further highlighted in the top characteristic rows with different-color
shading and bolding of the letters:

1. The positions of the 5-nt motif used to classify the major genotypes of the
2002-2003 epidemic human SARS-CoV (HPO03) are shaded as reported (1), including the
two loci external to the S gene (17564 and 27827, shaded in grey) and the three loci in the S
gene, namely positions 21721 (yellow), 22222 (blue), and 23823 (green). These variations
are all emphasized with bold face.

2. The SNVs distinguishing the SARS-CoVs of the 2003-2004 epidemic (PC04 and
HPO04) from that of the 2002-2003 epidemic (PC03 and HPO03) are shaded in light pink, of
which those causing nonsynonymous variations are emphasized with bold face.

3. The SNVs distinguishing the SARS-CoV of the palm civet (PC03 and PC04) and
human patient of the 2003-2004 epidemic (HP04) from human patients of the 2002-2003
epidemic (HPO3) are shaded in light blue. Because all of them cause nonsynonymous
variations, they are all emphasized with bold face.

4. A few special SNVs need illustration:

(i) SNVs in nucleotides 2759 and 2760 cause amino acid switches in the same residue,
832 of Orflab. Although they both cause nonsynonymous variations, one change is within
the same physical-chemical group (W-F). This group of variation is shaded with dark
greenish yellow.

(if) The SNV in nucleotide 6295 causes residue 2011C of Orflab (nsp3) switching to a

stop codon. This amino acid switching was presented in red and shaded with dark greenish



yellow.

(iii) SNVs in nucleotides 22927 and 22928 cause nonsynonymous amino acid switches
in the same residue, 479 of S. This group of variations is emphasized with bold face and
shaded with dark greenish yellow.

(iv) SNVs in nucleotides 23316 and 23317 cause the same nonsynonymous amino acid
switches in the same residue, 609 of S. This group of variations is emphasized with bold face
and shaded with dark greenish yellow.

(v) SNVs in nucleotides 23718 and 23719 cause nonsynonymous amino acid switches
in the same residue, 743 of S. This group of variation is emphasized with bold face and

shaded with dark greenish yellow.

1. The Chinese SARS molecular epidemiology consortium (2004) Science 303, 1666-1669.
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gt _tcg3 S-S 964 EmmmGG.GGEGGGGGGGGGGGG_GGGGGGGGGGGGGGGGGG_GGGGGGGGGG
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Sars8b

Sars8a

Sars7a

Sars6

Sars3b

Sars3a

sars9b

29725

29247

29233

29231

29022

29009

28950

28268

28200

28193

28101

28089

28008

27893

27869

27827

27812

ct _gac3 D-D

27425

ag gga3 G-G 38

27386

ag tca3 S-S

27383

27243

ct cct2
ag agal 38

27185

ct gac3D-D 6

27091

ag att1 -V 86

26653

ct gct2 AV 68

26600

ct tgt3 C-C 63

26586

tc tatl 38

26509

tg ttc2 27

26477

26436

26410

26249

26205

26203

26129

ac cca3 P-P_ 121

26050

at gct3 A-A

26032

25844

25808

25779

25693

25628

25566

25544

25521

ta tgcl C-S 81

25508

25356

ag cat2 .mo
ca cct2

25341

25299

25286

25230

25114

25031

ct _gcc2 A-V._ 1208
tc att3 I-l 1180
ga_aaal|ESKIN 1163

24978

ct ctt1 D-D 1148

24933

ct tgt3 C-C 1025

24566

gt _agg2 IRENIN 1001

24493

gt tcg3 S-S 964

24383

ag accl 894

24171

gt tatl 778

23823

ct gct2 AV 765

23785

ct _gct2 AV 754

23752

ag 748

23735

cg 743

23719

ag 743

23718

ct 701

23593

tc 665

23485

613

23330

609

23317

609

23316

607

23310

gtt3 V-V 596

23279

tg tct1 S-A 577

23220

ct tcc3 S-S 561

23174

22951

22930

22928

22927

tc

22906

ct tcc3 S-S

22874

tc ttt2 |EESll 360

22570

ct tct2 S-F 353

22549

ga aaa2 R-K 344

22522

a aga3 R-R 342

22517

22422

22273

22222

22207

22172

ct cct3 P-P_ 218

22145

lag_cag2 [GERIN 147

21931

ct _gct2 A-V_ 139

21907

21721

cg acg2 75

21715

ac cca3 P-P_ 61

21674

ct tca2 [SEIN 49

21637

tg gct3 A-A 27

21572

SNV
Codon
AA switch

AA residue #

nt coordinate

C|A|C|T|C|A|C|T|A|G|G|G
C|A|C|T|C|A|C|T|A|G|G|G
C|A|C|T|C|A|C|T|A|G|G|G
C|A|C|T|C|A|C|T|A|G|G|G
C|A|C|T|C|A|C|T|A|G|G|G
C|A|C|T|C|A|C|T|A|G|G|G
C|T|C|A|C|T|A|G|G|G
C|T|C|A|C|T|A|G|G|G
C|T|C|A|C|T|A|G|G|G

T|C|C|C|C|A|C|T|C|AIC|T|A|G|G|G
T|C|C|C|C|A|C|T|C|AIC|T|A|G|G|G
T|C|C|C|C|A|C|T|C|A|C|T|A|G|G|G
T|C|C|C|C|A|C|T|C|A|C|T|A|G|G|G
T|C|C|C|C|A|C|T|C|AIC|T|A|G|G|G
T|C|C|C|C|A|C|T|C|AIC|T|A|G|G|G
T|C|C|C|C|A|C|T|C|A|C|T|A|G|G|G
T|C|C|C|C|A|C|T|C|A|C|T|A|G|G|G
T|C|C|C|C|A|C|T|C|AIC|T|A|G|G|G

C|T|C|C|C|C|A|C|T|C|A|C|T|A|G|G|G

A|C|A|A|C|C|T|C|C|C|C|A|C|T|C|A|C|T|A|G|G|G
A|C|A|A|C|C|T|C|C|C|C|A|C|T|C|A|C|T|A|GIG|G

T|C|A|C|G|C|A|T|C|C|T|C|G|A|A|C|T|C|T |A|T |A|IC|C|T|T|T|G|C|T|T|C|A|C|A|C|C|T|A|G|G|T|C|A|T|C|C|T|G|C|A|T|T|C|G|T|T|A|A|A|T|A|G|C|C|A|G|A|G|T|T|C|A|C|A|C|AJA|C|C|T|C|C|C|C|A|C|T|C|A|C|T|A|G|G|G
T|C|A|C|G|C|A|T|C|C|T|C|G|A|A|C|T|C|T|A[T |A|C|C|T|T|T|G|C|T|T|C|A|C|A|C|C|T|A|G|G|T|C|A|T|C|C|T|G|C|A|T|T|C|G|T|T|A|A|A|T|A|G|C|C|A|G|A|G|T|T|C|A|C|A|C|A|A|C|C|T|C|C|C|C|A|C|T|C|A|C|T|AIG|G|G
T|C|A|C|G|C|A|T|C|C|T|C|G|A|A|C|T|C|T|A[T |A|C|C|T|T|T|G|C|T|T|C|A|C|A|C|C|T|A|G|G|T|C|A|T|C|C|T|G|C|A|T|T|C|G|T|T|A|A|A|T|A|G|C|C|A|G|A|G|T|T|C|A|C|A|C|A|A|C|C|T|C|C|C|C|A|C|T|C|A|C|T|AIG|G|G

A|C|A|C|A|A|C|C|T|C|C|C|C|A|C|T|C|A|C|T|A|GIG|G
T|C|A|C|G|C|A|T|C|C|T|C|G|A|A|C|T|C|T|A[T |A|C|C|T|T|T|G|C|T|T|C|A|C|A|C|C|T|A|G|G|T|C|A|T|C|C|T|G|C|A|T|T|C|G|T|T|A|A|A|T|A|G|C|C|A|G|A|G|T|T|C|A|C|A|C|A|A|C|C|T|C|C|C|C|A|C|T|C|A|C|T|A|G|G|G

A|C|A|C|A|A|C|C|T|C|C|C|C|A|C|T|C|A|C|T|A|G|G|G
A|C|A|c|A|A|c|c|T|c|c|c|c|A|c|TA|C|T|A|GlG|G

A|C|A|C|A|A|C|C|T|C|C|C|C|A|C|T|C|A|C|T|A|G|G|G

T|C|A|C|G|C|A|T|C|C|T|C|G|A|A|C|T|C|T |A|T |A|IC|C|T|T|T|G|C|T|T|C|A|C|A|C|C|T|A|G|G|T|C|A|T|C|C|T|G|C|A|T|T|C|G|T|T|A|A|A|T|A|G|C|C|A|GIA|G|T|T|C|A|C|A|C|A|A|C|C|T|C|C|C|C|A|C|T|C|A|C|T|A|G|G|G
T|C|A|C|G|C|A|T|C|C|T|C|G|A|A|C|T|C|T |A|T |A|IC|C|T|T|T|G|C|T|T|C|A|C|A|C|C|T|A|G|G|T|C|A|T|C|C|T|G|C|A|T|T|C|G|T|T|A|A|A|T|A|G|C|C|A|G|A|G|T|T|C|A|C|A|C|A|A|C|C|T|C|C|C|C|A|C|T|C|A|C|T|A|G|G|G
TCACGCATCCTCGAACTCTATACCTTTGCTTCACACCTAGGTCATCCTGCATTCGTTAAATAGCCAGAGTTCACACAACCTCCCC.CTCACTAGGG
T|C|A|C|G|C|A|T|C|C|T|C|G|A|A|C|T|C|T|A[T |A|C|C|T|T|T|G|C|T|T|C|A|C|A|C|C|T|A|G|G|T|C|A|T|C|C|T|G|C|A|T|T|C|G|T|T|A|A|A|T|A|G|C|C|A|G|A|T|T|T|C|A|C|A|C|A|A|C|C|T|C|C|C|C|A|C|T|C|A|C|T|AIG|G|G
T|C|A|C|G|C|A|T|C|C|T|C|G|A|A|C|T|C|T|A[T |A|C|C|T|T|T|G|C|T|T|C|A|C|A|C|C|T|A|G|G|T|C|A|T|C|C|T|G|C|A|T|T|C|G|T|T|A|A|A|T|A|G|C|C|A|G|A|T|T|T|C|A|C|A|C|A|A|C|C|T|C|C|C|C|A|C|T|C|A|C|T|A|G|G|G

T|C|A|C|A|C|A|A|C|C|T|C|C
T|C|A|C|A|C|A|/AIC|C|T|C|C

A(GIA|T

C|A|G|A|G|T|T|C|A|C|A[C|AIA|C
A|GA|T

C|A|G|A|G|T|T|C|A|C|A|C|A|A|C
CAGATTT.ACACAAC
C|A|G|A|G|T|T|C|A|C|A|C|A|A|C
C|A|GIA|G|T|T|C|A|C|A[CIAIAIC
C|A|G|A|G|T|T|C|A|C|A|C|A|A|C

C|C|T|A|G|G|T|C|A|T|C|C|T|G|IC|A|T|T|C|G|T|T|A|A/A|T|A|G|C|C|A|G|A|T|T|T|C|A|CIA|C|A|A|C|C|T|C|C
C|C|T|A|G|G|T|C|A|T|C|C|T|G|IC|A|T|T|C|G|T|T|A|A|A|T|A|G|C|C|A|G|A|T|T|T|C|A|C|A|C|A|A|C|- |- |C|C

C|C|A|G|A|G|T|T|C|A|C|A|C|A|A|C|C|T|C|C|C|C|AIC|T|C|A|C|T|AIG|G|G

C
C

T|C|A|C|G|C|A|T|C|C|T|C|G|A|A|C|T|C|T |A|T |A|C|C|T|T|T|G|C|T|T|C|A|C|A|C|C|T|A|G|G|T|C|A|T|C|C|T|G|C|A|T|T|C|G|T|T|A|A|A|T|A|GENC|A|GIA|G|T|T|C|A|C|/A|CIAIA|C
T|C|A|C|G|C|A|T|C|C|T|C|G|A|A|C|T|C|T |A|T |A|C|C|T|T|T|G|C|T|T|C|A|C|A|C|C|T|A|G|G|T|C|A|T|C|C|T|G|C|A|T|T|C|G|T|T|A|A|A|T|A|GENC|A|GIA|G|T|T|C|A|C|A[C|AJA|C

T|C|A|C|G|C|A|T|C|C|T|C|G|A|A|C|T|C|T |A|T |A|IC|C|T|T|T|G|C|T|T|C|A|C|A|C|C|T|A|G|G|T|C|A|T|C|C|T|G|C|A|T|T|C|G|T|T|A|A|A|T|A|G

T|T|T|G|C|T|T|C|A|CJ@&GC|C|T|A|G|G|T|C|A|T|C|C|T|G|C|A|T|T|C|G|T|T|A|A|A|T|A|G|C|C|A|G|A|T|T|T|C|A|C|A|C|A|A|C|C|T|C|CEEC|A|C|T|C|A|C|T|A|G|G|G
CITIGICIAIT|TICIGTITIAIAIAITIA[GICICIAIGIAITITITICIAICIAICIAIAIC|- |- |- |- |- |- |- ICITICIAICITIA|G|G|G

C|T|G|C|A|T|T|C|G|T|T|A|A|A|T|A|G|C|C|A|G|A|T|T|T|C|A|C|A|IC|AIAICI- |- |- |- |- |- |-
C|T|G|C|A|T|T|C|G|T|T|A|/A|A|T|A|G|C|C|A|GIA|T|T|T|C|A|C|A|C|A|IAIC|- |- |- |- |- |- |-
C|T|G|C|A|T|T|C|G|T|T|A|A|A|T|A|G|C|C|A|GIA|T|T|T|C|A|C|A|C|A|AIC|- |- |- |- |- |- |-

C|C|T|A|G|G|T|C|A|T|C|C|T|G|C|A|T|T|C|G|T|T|A|A[A|T|A|G|C|C|A|G|A|T|T|T|C|A|C|A[C|A|A|CIC|T|C|C
C|C|T|A|G|G|T|C|A|T|C|C|T|G|C|A|T|T|C|G|T|T|A|A[A|T|A|G|C|C|A|G|A|T|T|T|C|A|C|A[C|A|A|CIC|T|C|C

C|C|T|A|G|G|T|C|A|T|C|C|T|G|C|A|T|T|C|G|T|T|A|A|A|T|A|G|C
C|C|T|A|G|G|T|C|A|T|C|C|T|G|C|A|T|T|C|G|T|T|AJAJAT|A|G|C

T|C|A|C|G|C|A|T|C|C|T|C|G|A|A|C|T|C|T|A[T |A|C|C|T|T|T|G|C|T|T|C|A|C|A|C|C|T|A|G|G|T|C|A|T|C|C|T|G|C|A|T|T|C|G|T|T|A|A|A|T|A|G|C|C|A|G|A|T|T|T|C|A|C|A|C|A|A|C|C|T|C|C|C|C|A|C|T|C|A|C|T|A|G|G|G

T|C|A|C|G|C|A|T|C|C|T|C|G|A|A|C|T|C|T |A|T |A|IC|C|T|T|T|G|C|T|T|C|A|C|A|C|C|T|A|G|G|T|C|A|T|C|C|T|G|C|A|T|T|C|G|T|T|A|A|A|T|A|G|IC|C|A|GIA|T|T|T|C|A|C|A|C|AIA|C|-

T|G|C|T|T|C|A|C
T|G|C|T|T|C|A|C

T

T|T|T|G|C|T|T|C|A|C
T

T|T|T|G|C|T|T|C|A|C
T|T|T|G|C|T|T|C|A|C

T|C|T |A|T|A|C
T|C|T|A[T |A|C
T|C|T|A[T |A|C
T|C|T |A|T|A|C
T|C|T|AT|A|C

T|C|A|C|G|C|A|T|C|C|T|C|G|A|AENT|C|T |A|T |A|CET|T|T|G|C|T|T|C/AIC

T|C|A|C|G|C|A|T|C|C|T|C|G|A|A
T|C|A|C|G|C|A|T|C|C|T|C|G|A|A

C|A|C|G|C|A|T|C|C|T|C|G|A|A[C|T|C|T |A|T|A|C|C|T|T|T|G|C|T|T|C|A|C|A|C|C|T|A|G|G|T|C|A|T
C|A|C|G|C|A|T|C|C|T|C|G|A|A|C|T|C|T|A[T |A|C|C|T|T|T|G|C|T|T|C|A|C|A|CIC|T|A|G|G|T|C|A|T
CIAICIGICIA|T|CIC|TICIGIAIAICITIC|T|A|T AICICIT|T|T|GIC|T|T|C|IAICIAICICITIA|IG|G|T|ICIA|T

T|C|A|C|G|C|A|T|C|C|T|C|G|A|A|C|T|C|T |A|T |A|IC|C|T|T|T|G|C|T|T|C|A|C|A|C|C|T|A|G|G|T|C|A[T|C|C|T|G|C|A|T|T|C|G|T|T|A|A|A|T|A|G|C|C|A|GIA|T|T|T|C|A|C|A|C|AJA|C|C|T|C|C|C|C|A|C|T|C|A|C|T|A|G|G|G
C|A|C|G|C|A|T|C|C|T|C|G|A|A[C|T|C|T |A|T|A|C|C|T|T|T|G|C|T|T|C|A|C|A|IC|C|T|A|G|G|T|C|A|T

T|C|A|C|G|C|A|T|C|C|T|C|G|A|A|C|T|C|T|A[T |A|C|C|T|T|T|G|C|T|T|C|A|C|A|CIC|T|A|G|G|T|C|A|T|C|C|T|G|C|A|T|T|C|G|T|T|A|A|A|T|A|G|C|C|A|G|A|G|T|T|C|A|C|A|C|A|A|C|C|T|C|C|C|C|A|C|T|C|A|C|T|AIG|G|G
T|C|A|C|G|C|A|T|C|C|T|C|G|A|A|C|T|C|T|A[T |A|C|C|T|T|T|G|C|T|T|C|A|C|A|C|C|T|A|G|G|T|C|A|T|C|C|T|G|C|A|T|T|C|G|T|T|A|A|A|T|A|G|C|C|A|G|A|T|T|T|C|A|C|A|C|A|A|C|C|T|C|C|C|C|A|C|T|C|A|C|T|A|G|G|G
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