Evolution of a human specific de novo open reading
frame and its linked transcriptional silencer

Nicholas Delihas
https://orcid.org/0000-0002-1704-2587

Department of Microbiology and Immunology
Renaissance School of Medicine
Stony Brook University
Stony Brook, NY 11794 USA

Email: Nicholas.delihas@stonybrook.edu
Tel. # 001 631 286-9427

Supplementary file S1



Figure S1a. Predicted transmembrane domain of the 68 aa sequence. Data obtained
using the DeepTMHMM prediction program (https://dtu.biolib.com/DeepTMHMM) [1].
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Figure S1b. The 68 aa ORF base composition. The 68 aa ORF nt sequence is rich
in G+C.

A (15% 33) | T (22% 43) | G (31% 66) | C (32% 69)



Figure S2. Alignment of nt sequences from the 68 aa ORF, the intervening sequence
and LOC130067579 ATAC-STARR-seq. lymphoblastoid silencer. Color code; teal:
3’end of 68 aa ORF and 5’ end of the silencer sequence LOC130067579 that overlap;
green: the silencer sequence LOC130067579 that overlaps the intervening sequence,
purple: the start or the 107 aa sequence: All overlapping alignments show 100%
identity.

CLUSTAL O(1.2.4) multiple sequence alignment

68aa.3’'end.positions51-207 ggaccgcgacetecgcaagacgctaatag
Intervening.sequence

LOC130067579 .ATAC-STARR-seq.lymphoblastoid.silent 31
68aa.3’end.positions51-207 67
Intervening.sequence 53
LOC130067579 .ATAC-STARR-seq . lymphoblastoid.silent 91
68aa.3’end.positions51-207 67
Intervening.sequence 113
LOC130067579.ATAC-STARR-sed. lymphoblastoid.silent 151
68aa.3’'end.positions51-207 67
Intervening.segquence 173
LOC130067579.ATAC-STARR=seq. lymphoblastoid.silent 211
68aa.3’'end.positions51-207 67
Intervening.sequence o GEagggeactEaggtacotagctageccaggacttactotecgtgteaagecgactoace 233
LOC130067579..ATAC-STARR=-seq. lymphoblastoid.silent gtggggeacttaggtgect 230
68aa.3’end.positions51-207 67
Intervening.sequence cagagcccaccceteccaageteaggggcatectecactgggecccagtacetttgegctyg 293
LOC130067579 .ATAC-STARR=seq., lymphoblastoid.silent 230
68aa.3’'end.positions51-207 67

Intervening.sequence cgcagcactetgcectecactggactcagge 324
LOC130067579.ATAC-STARR-seq.lymphoblastoid.silent 230

230 bp, length of silencer
38 bp, length overlap of LOC130067579.ATAC-STARR-seq. with 68aa ORF nt sequence
192 bp, length of LOC130067579.ATAC-STARR-seq. overlap with intervening sequence

132 bp, length of intervening sequence between the silencer and 107 aa ORF with no overlap

Figure S3a. Alignment of the SMIM45 68 aa elephant shark nt sequence, the 68aa nt.
(207) human sequence, LOC130067579 ATAC-STARR-seq. lymphoblastoid silencer,
and the ATAC-STARR-seq. silencer that overlaps the 68aa ORF. The alignment shows



co-alignment of the total silencer sequence and the silencer that overlaps the 68 aa
ORF with the start of the 68 aa ORF sequence (yellow highlighted). Therefore, the
alignment shows no synteny as the silencer sequence that overlaps the 68 aa ORF

sequence should align at the end of the 68 aa ORF up to position 207. The alignment

thus appears to be random.
CLUSTAL 0(1.2.4) multiple sequence alignment

SMIM45.68aa.elephant.shark

68aa.nt.(207)nt..human

L0C130067579..ATAC-STARR=seq. lymphoblastoid.silent.ref
ATAC-STARR-seq.1in.68aa.0RF

SMIM45.68aa.elephant.shark

68aa.nt.(207)nt.. human

L0C130067579..ATAC-STARR=seq. lymphoblastoid.silent.ref
ATAC-STARR-seq.1in.68aa.0RF

SMIM45.68aa.elephant.shark

68aa.nt.(207)nt.. human

L0C130067579..ATAC-STARR=-seq. Llymphoblastoid.silent.ref
ATAC-STARR-seq.1in.68aa.ORF

SMIM45.68aa.elephant.shark

68aa.nt.(207)nt.. human

L0C130067579..ATAC-STARR=-seq. Llymphoblastoid.silent.ref
ATAC-STARR-seq.1in.68aa.0RF

ATGCCTCACTTCCTGGACTGGTTTGTGCCCGTCTACCTGTTGGCGTCCATCCTGGTCCTG

atgccgeacttcctgaactgattcgtaccggtetacttagtcatctegatecteattctg

-tgcagcgacaacctagecttcagcageccgaagatctaagecgacttacaaaggggatag

-tgcgcgacaacctggccttcggcgacccggaggtetag---------------------
*

Aok ok * %k dokokokk kK * *%k *

GTGG----CATTCGGCGCCTGCGTTTACTACTGCGAGCCCGGGCTAC-AAGACGCCCACA
atggg----cttcggcgcctgcatctactacttcgagecagacctgc-aggaggcgcaca
9€999¢ggcaccgagcgacctccccaageccgececdaccgeccagaccggagacceaca

AGTGGCGGACTCAGGGTCCCGTCGGCGAACAGGACGTC----======mmmmmm e
agtggcgcatacageaccccctagtggaccgcgacctc--------=-------------
--aggcagagggaggccaacctgttggecctccacgetatccctctgcagectaggecct

--CGCAAGGCGTCGATGGTCCGGGAGAACATGGGATTCCGTCCCCCCGACCTCTGA 207
--cgcaagacgctaatagtgcacaacaacctgaccttcggcaacccagagatctga 207

ccegacagaggecccaggtacgctaacagtagaggtaggacact -tagatacct-- 230
———————————————————————————————————————————————————————— 38

Figure S3b. Alignment of the silencer that overlaps the intervening sequence, the
LOC130067579 ATAC-STARR-seq. lymphoblastoid silencer sequence, the human 68
aa ORF sequence, and the redfish SMIM45 (Ensembl

primaryassembly:fErpCal1.1:12:30561086:30562492:-1) sequence. The alignment
shows co-alignment of the silencer with the 5" end of the 68 aa ORF thus displaying no

synteny and random alignments.
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silencer.overlap.with.intervening.only. human
L0C130067579..ATAC-STARR=seq. lymphoblastoid.silent. ref
68aa.nt.(207)nt.. human

red. fish.primary_assembly:fErpCall.1:12:30561086:30562492: -1

silencer.overlap.with.intervening.only. human
L0C130067579..ATAC-STARR=seq. Lymphoblastoid.silent.ref
68aa.nt.(207)nt.,. human
red.fish.primary._assembly:fErpCall.1:12;30561086:30562492: -1

silencer.overlap.with.intervening.only. human

L0C130067579. ATAC-STARR=seq. Lymphoblastoid.silent. . ref
68aa.nt.(207)nt. human

red. fish.primary_assembly:fErpCall.1:12:30561086.:30562492: -1

silencer.overlap.with.intervening.only. human

L0C130067579. ATAC-STARR=seq. Lymphoblastoid.silent.ref
68aa.nt.(207)nt.. human
red.fish.primary_assembly:fErpCall.1:12:30561086:30562492: -1

silencer.overlap.with.intervening.only. human

L0C130067579. ATAC-STARR=seq. lymphoblastoid.silent.ref
68aa.nt.(207)nt..human
red.fish.primary_assembly:fErpCall.1:12;30561086:30562492: -1

silencer.overlap.with.intervening.only. human
L0C130067579..ATAC-STARR=seq. lymphoblastoid.silent. ref
68aa.nt.(207)nt.. human

red. fish.primary._assembly:fErpCall.1:12:30561086:30562492: -1

tgtacaatattagataaatcaaggaagtaatgtgtttcttatccttccacageccecace

--------------------------------------- gccgacttacaaaggggatag
-tacgcgacaacctgaccttcgacagcccggaggtctaagccgacttacaaaggggatag
atgccgeacttcectggactgattcgtaccaatctacttagatcatctegatectc----at
atgccgeacttcttagactaatttgtccctatgtatttgatgatctctaticta----at
* % *

9€999¢a9eaceggacgaactcceccaateegecccdaacgeccagaccggagacecans
9€999¢g9eaccgaacdaactcceccaatecgececdaaigeccagaccdggagaceeans
tctggtagacttcgacgcctgcatctactacttcgagacaggcctacaagaggcacacaa

tctagttggatttaggagcctgcatctactacttcgaacccggcctacaagaageccacaa
T Nk KKKk ok K Kk Rk ok KK Kk kK K

aaggcagagagaggccgacctattggecctecacgctatecct--------- ctgcag--
aaggcagaagggaggccgacctattggecctecacgctatecct--------- ctgcag--
gtggcgcatgcagegcccactagtagaccacgacctecacaagacactaatggtacacga

gtggcggacacagaaacctctggttgaaagagagactaacaaagttttaatgatgcagaa
kK * **k kkk k Kk * * * Kk

---C------ ctgggcccteccgaca gaggccccagatgcgctagca

—-=Cmmmm ctgggcccteccgaca ---gaggccccagatacgctaaca

caacctgaccttcaggeagacccggaggtetga--------=---------m-o--oooooo

caatttgggtttccgtgctccggatagtatgacagcaatttgggaggctgcttgecttate
*

* *k Kk

atggaggtggagcacttagatgcct
gtggaggtgaagcacttagatgcct--

cttgagetcaacageatctgagaattcttttctittcttttctcagttcccccacatcta

Figure S4a. Alignment of Xenopus tropicalis (tropical clawed frog sequence that is
homologous to the silencer1 segement in the 68 aa ORF (exonic silencer).
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Aligned sequences: 2

1: Xenopus.homolo.t.silencer.in.68ad
2: silencer.in.68aa.38bp

Matrix: EDNAFULL

Gap_penalty: 10.0

Extend penalty: 0.5

Length: 39

Identity: 27/39 (69.2%)
Similarity: 27/39 (69.2%)
Gaps: 2/39 ( 5.1%)

Score: 85.0

HH B HBHREFRHBHREBRHRHHRHSR

Xenopus . homol 1 tgagggacaatctggcctacagcctccctgatgtatag- 38
FEa e TP TPt e TPt 1

silencer.in.6 1 tgcgcgacaacctggcctteggcggcccggaggtct-ga 38

E U O S S PSS O

e e e

Figure S4b. Alignment of Caretta caretta (Loggerhead turtle) sequence that is
homologous to the silencer1 nt sequence within the 68 aa ORF.



Aligned_sequences: 2

1: turtle.homolog.to.silencer.in.é68aa
2: silencer.in.68aa.38bp

Matrix: EBLOSUM62

Gap_penalty: 10.0

Extend_penalty: 0.5

Length: 38

Identity: 27/38 (71.1%)
Similarity: 27/38 (71.1%)
Gaps: 0/38 ( 0.0%)

Score: 155.0

FRERERERRETRERETRRTRTETERRRTRRTRRHR TR

turtle.homolog 1 tacgggataaccttgcctttagggtgcctgaggtctag 38
Lol b Tt -ttt te e tra trerr .-

silencer.in.66aa 1 TGCGCGACAACCTGGCCTTCGGCGGCCCGGAGGTCTGA 38

R S S S S O S

B e e

Figure S5a. Alignment of three sequences: the cape elephant shrew 3’ end of the 68 aa
sequence with addition of 40 bps; the 68 aa 38 bp terminal end; and the complete
silencer sequence. No significant sequence identity with silencer LOC130067579 is



found in the 40 bp region that extends40. bp beyond the end of the 68 aa ORF
sequence of the cape elephant shrew.

CLUSTAL 0(1.2.4) multiple sequence alignment

cape.elephant.shrew.3’end.68aa.+40bp
68aa.38.bp.3'end

ATAC-STARR-sed.lymphoblastoid.silent

cape.elephant.shrew.3’end.68aa.+40bp
68aa.38.bp.3'end

ATAC-STARR=-sed.lymphoblastoid.silent,

cape.elephant.shrew.3’end.68aa.+40bp
68aa.38.bp.3'end

ATAC-STARR-sed.lymphoblastoid.silent

cape.elephant.shrew.3’end.68aa.+40bp
68aa.38.bp.3'end

ATAC-STARR:sed.lymphoblastoid.silent,

tacgtgacaacctagcctteggaggccccgaggtetgagcgaactgatggcgctegctac 60
TGCGCGACAACCTGGCCTTCGGCGGCCCGGAGGTCTGA- -~ 38
tacgcgacaacctagccttegacggcccagaggtetgagecaacttacaaaggggatagg 60

khkhkk Khkhkkkkhkhkhkhkhhkhkdhkhkdk dhkkhkdx dhkkhkhhkhkhkx

gcccty: ceectte:

tggagaccctece 86
38

£999899Sa6CIIICICEeECeeceadecedeeeegeeegeceageccggagacesseaa 120

86
38
ggacagagggaggaceggcctattggccctecacgctateactetgcagectaggcactece 180

86
38

gacadgaggccecaggtacgctagcagtggaggtaggacacttagatgcct 230

Figure S5b. Alignment of the cape golden mole sequence that is homologous to
silencer2 that overlaps the intervening sequence. Alignment obtained by using the Blast

align 2 sequences

(https://blast.ncbi.nlm.nih.gov/Blast.cgi?PROGRAM=blastn&PAGE_TYPE=BlastSearch

&LINK_LOC=blasthome).



>cape.golden.mole.homolog.silencer

Job Title
cape.golden.mole.homolog silencer

cape.golden.mole.homolog silencer
Query Length

80

Subject ID

IcllQuery_7326325 (dna)

Range 1: 59 to 131Graphics

Alignment statistics for match #1

Score Expect Identities Gaps Strand
55.4 bits(60) 3e-13 58/74(78%) 2/74(2%) Plus/Plus

AP T LT T T

Sbict 59 CCCGCCCAGCCCGGAGACCC-CCAAGGCAGAGGGAGGCCGGCCTGTTGGCCCTCCACGCT 117

Query 67 ATCCCTCTGCAGCC 80

Sbjct 118 ATCCCTCTGCAGCC 131

Figure S6. Evolutionary relationships of the Afrothere. Drawing modified from [2], with
permission.



——  African elephant
Proboscidea
——— Asian elephant
——  manatee
Sirenia
——— dugong
hyrax Hyracoidea
aardvark Tubulidentata
tenrec
Afrosoricida
golden mole
elephant shrew Macroscelidea

Figure S7 a. Alignment of the elephant nt sequence homologous to the early
development sequence with the analogous human early development nt sequence.

Data obtained using Nucleotide BLAST two sequences

(https://blast.ncbi.nim.nih.gov/BlastAlign.cgi).
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...........................................................................

tcagatttagaataggtgagatagatatagctaggggtgtacagaaaagcaagece

>humanl@7aa.nt.fragment.190-243.bp

Job Title

elephant.homolog.to.107aa.nt.190-243.bp

elephant.homolog.to.107aa.nt.190-243.bp
Query Length
56

.......

humanl07aa.nt.fragment.190-243.bp
Subject Length
54

human107aa

Sequence ID: Query_346459Length: 54Number of Matches: 1
Range 1: 1 to 54Graphics

Alignment statistics for match #1

Score Expect Identities Gaps Strand
41.0 bits(44) 1e-09 44/56(79%) 2/56(3%) Plus/Plus
Query 1 TCAGGTTTAGAATGGGTGAGGTGGGTGTGGCTGGGGGTGTGCAGAAGGGCAAGCCC 56

Sbijct 1  TCAGGCTTGGAACTGGTGAGG-GTGTGTGG-TGGGGGTATGCAGAGGGATAAGACC 54

Figure S7 b. The elephant aa sequence homologous to SGLELVRVCGGGMQRDKT
aligned with the human early developmental sequence. Point mutations and a
frameshift mutations alter the early developmental aa sequence.
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>elephant.Frame1.homolog
SGLEWVRWVWLGVCRRAS

>human.SGLELYRVCGGGMQRDKT.nt.seq
SGLELVRVCGGGMQRDKT

Job Title
elephant.Frame1.homolog

Query Descr
elephant.Frame1.homolog

Query Length
18
Subject Descr.

human,107aa, SGLELVRVCGGGMQRDKT.nt.seq
Subject Length

18

human.SGLELVRVCGGGMQRDKT.nt.seq Sequence ID: Query_501325Length: 18Number of Matches: 1

Range 1: 1 to 9Graphics

Alignment statistics for match #1

Score Expect Identities Positives Gaps
19.7 bits(39) 8e-05 8/14(57%) 8/14(57%) 5/14(35%)

Query 1  SGLEWVRWVWLGVC 14
SGLE VR VC
Sbjct 1  SGLELVR————- vC 9

Figure S8 a. Alignment of the aardvark nt sequence that is homologous to the early
development nt sequence with the analogous human early development nt sequence.
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Percent Identity Matrix - created by Clustal2.l

H W W HH

1: aardvark.homolog.to.SGLELVRVCGGGMQORDKT.nt.seq 100.00 56.60
2: SGLELVRVCGGGMQRDKT.nt.seq 56.60 100.00

CLUSTAL 0(1.2.4) multiple sequence alignment

aardvark.homolog.to.SGLELVRVCGGGMQRDKT.nt.seq tcaggtttagaattggtgagagaggtgtggctggcccagtgtgaagggcaacce- 54
SGLELVRVCGGGMQRDKT.nt.seq tcaggcttggaactggtgagggtgtgtggtgggg-gtatgcagagggataagacc 54

kkkkk kk kkk khkkkkkk * % * * % * *k kk  kk K

No significant E value

Figure S8 b. The aardvark aa sequence homologous to SGLELVRVCGGGMQRDKT
aligned with the human early developmental sequence.

>aardvark5'3'Frame.1
SGLELVREVWLAQCEGQP

>SGLELVRVCGGGMQRDKT.nt.seq
SGLELVRVCGGGMQRDKT

Job Title
aardvark5'3'Frame.1

Query Descr
aardvark5'3'Frame.1

Query Length

18

Subject ID

IcllQuery_50429 (amino acid)
Subject Descr
SGLELVRVCGGGMQRDKT.nt.seq
Subject Length

18

SGLELVRVCGGGMQRDKT.nt.seq

Sequence ID: Query_50429Length: 18 Number of Matches: 1
Range 1: 1 to 7Graphics

Alignment statistics for match #1

chore Expect Identities Positives Gaps
24.0 bits(49) 2e-06 7/7(100%) 7/7(100%) 0/7(0%)
Query 1 SGLELVR 7

SGLELVR

Sbjct 1 SGLELVR 7

Figure S9. a. Alignment of the Lesser hedgehog (tenrec) nt sequence that is
homologous to the early development sequence with the analogous human early

development nt sequence. a.
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>hedgehog.homolog.early.dev.seq.

....................

H o W HH
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1: hedgehog.homolog.early.dev.seq. 100.00 55.56
2: SGLELVRVCGGGMORDKT.nt.seq 55.56 100.00

.............................................

CLUSTAL O(l1.2.4) multiple sequence alignment

hedgehog.homolog.early.dev.seq. ggcagtttagaactggccaggggctgggggtagagggtgcaggagagcagtece 54
SGLELVRVCGGGMORDKT ;. nt . seq tcaggcttggaactggtgagagtatgtagtgggggtatgcagagggataagace 54
* kk khkkkkkk * k% ok *%k k% *% % *kkkk * * * %

No significant E value

Figure S9. b. The Lesser hedgehog aa sequence homologous to
SGLELVRVCGGGMQRDKT aligned with the human early developmental sequence.
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Aligned_ sequences: 2
1: hedgehog.5’3’Framel
2: SGLELVRVCGGGMQRDKT.
Matrix: EBLOSUM62
Gap_penalty: 10.0
Extend_penalty: 0.5

Length: 18

Identity: 6/18 (33.3%)
Similarily: 7/18 (38.9%)
Gaps: 0/18 ( 0.0%)

Score: 20.0

HHRIFIRBRERRHERREERRERRHR

>hedgehog.5'3'Frame1
GSLELARGWGWRVQESSP

>SGLELVRVCGGGMORDKT .

SCLELVRVCCGCCMOQRDKT

hedgehog.5’ 1 GSLELARGWGWRVQESSP 18
eollelesloet]eees

SGLELVRVCGGGM 1 SGLELVRVCGGGMORDKT 18

# = s

F e e

No significant E value.

Figure $10. a. Alignment of the cape golden mole nt sequence that is homologous to
the early development sequence with the analogous human early development nt
sequence.
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a.

>cape.golden.mole.homolog

ooooooooooooooooooooooooooooooooooooooooooo

tcaggcttggaactggtgagggtgtgtggtgggggtatgcagagggataagacc

Aligned_sequences: 2

1: cape.golden.mole.homolog
PR 7 e
Gap_penalty: 10.0
Extend_penalty: 0.5

Length: 55

Identity: 33/55 (60.0%)
Similarity: 33/55 (60.0%)
Gaps: 7/55 (12.7%)
Score: 95.0

HHEHRFTHRFBTHRTRHRHRHRHRHRRRR

cape.golden.m 1------ ttagaactgacaagaggtatataactaagatatgcacaagagca 5

ooooooooooooooooo

SGLELVRVCGGGM 1 tcagacttggaactagtaa-gggtatatagtggaagtatgcagagagata 49

oooooooooooooooooooooo

cape.golden.m 45 aggtc 49
(..
SGLELVRVCGGGM 50 agacc 54

ooooo

No significant E value

Figure S10 b. The cape golden mole aa sequence homologous to
SGLELVRVCGGGMQRDKT aligned with the human early developmental sequence.
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>cape.golden.mole.5'3'Frame1
LELARGVWLGCAQGQG

>SGLELVRYCGGGMQRLKT.
SGLELVRVCGGGMQRDKT

#

# Aligned_sequences: 2

# 1: cape.golden.mole.5’3’Framel

# 2: SGLELVRVCGGGMQRDKT.

# Matrix: EBLOSUM62

# Gap_penalty: 10.0

# Extend_penalty: 0.5

#

# Length: 22

# Identity: 6/22 (27.3%)

# Similarity: 6/22 (27.3%)

# Gaps: 10/22 (45.5%)

# Score: 14.5

u

#

- — —

cape.golden.m 1 --LELARGUWLGCAQGQG---- 16
NN slaslas

SGLELVRVCGGGM 1 SGLELVR----VCGGGMQRDKT 18

No significant ER value.

Figure S$11 a. Alignment of the human 107 aa mRNA, the early developmental
sequence, the cape elephant shrew genomic nt sequence, and the 68 aa nt sequence
that is homologous to the early development sequence with the analogous human early
development nt sequence. The alignment shows no synteny between the 68 aa ORF
and 107 aa ORF nt sequences. However, the human SGLELVRVCGGGMQRDKT nt
sequence aligns with a segments of the Cape elephant shrew, starting with position
33353. This Cape elephant shrew sequence was used in Figs. S11 b,c.

17



human.107aa.mRNA
SGLELVRVCGGGMORDKT.. nt...seq

Septin3-CENPM. cape.eleph.shrew.revcompl
68aa.nt.(207)nt.human

human.107aa.mRNA
SGLELVRVCGGGMORDKT.. nt...seq

Septin3-CENPM. cape.eleph.shrew.revcompl
68aa.nt.(207)nt..human

tttagagggatatcagettgagccageccagacgcaccecdgcdggge----- tcaggctt
———————————————————————————————————————————————————— tcaggett
tgaggtggaacttgtgcagagticagtecagetccaccecttcagagagcagtgaggaag

----ggaactggtaagagtatataatagg--ggtatgcagagg-----------------
----ggaactggtaagagtatatagtggg--ggtatgcagagg-----------------
ggcagaccctaatgggaaggtgaggtacatgtgtttgcatctgagtacatgagtagagat

197

33360
207

234
45
33420

Figure S11 b. The nt sequence alignment of the cape elephant shrew sequence that
aligns with early developmental sequence (from Figure S11a) and the the early
developmental sequence. The results show an insignificant identity of 38%.

18



>cape.eleph.shrew.homolog
tgaggaagggcagaccctaatgggaaggtgaggtgcatgtgtttgcatctd

>SGLELVRVCGGGMQRDKT.nt.seq
tcaggcttggaactggtgagagtgtatggtagaggtatgcagagggataagace

#

#

# Aligned_sequences: 2

# 1: cape.eleph.shrew.homolog

# 2: SGLELVRVCGGGMORDKT.nt.seq

# Matrix: EDNAFULL

# Gap_penalty: 10.0

# Extend_penalty: 0.5

#

# Length: 73

# Identity: 28/73 (38.4%)

# Similarity: 28/73 (38.4%)

# Gaps: 41/73 (56.2%)

# Score: 57.0

#

#

#

cape.eleph.sh 1 tgaggaagggcagaccctaataggaa--dgtga-ggtacatagt
NER [0 e

SGLELVRVCGGGM R tcaggc----- ttggaactagtgagggtg--tgtagtggag

cape.eleph.sh 41 gtttgcatctg------------ 51

LT
SGLELVRVCGGGM 35 gtatgca---gagggataagacc 54

19
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Figure S$11. c. The aa sequence alignment of the homologous cape elephant shrew
sequence with the early developmental sequence. The results show an insignificant
identity of 17%.

>cape.eleph.shrew.Frame2
EEGQTLMGR-GACVC

>SGLELVRVCGGGMQRDKT.nt.seq

SGLELVRVCGGGMQRDKT

!

it

# Aligned_sequences: 2

# 1: cape.eleph.shrew,FrameZ

# 2: SGLELVRVCGGGMQRDKT..nt. seq

# Matrix: EBLOSUM62

# Gap_penalty: 10.0

# Extend_penalty: 0.5

#

# Length: 23

# Identity: 4/23 (17.4%)

# Similarity: 5/23 (21.7%)

# Gaps: 14/23 (60.9%)

# Score: 7.5

#

#

#

cape.eleph.sh 1 EEGQTLMGRGACVC--------- 14
" P I

SGLELVRVCGGGM 1 -SGLELVR----VCGGGMQRDKT 18

Figure $12. Displayed are the alignments with color coordinated DNA bases of the
early developmental sequence and homologous sequences from genomes of the
Afrothere, mouse and human species. Data was obtained using MAFFT online service:
multiple sequence alignment, interactive sequence choice and visualization,
http://msa.biojs.net/ [3]. The totally conserved bases are readily visible. The first six
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bases of the cape golden mole sequence are missing that indicates no significant
alignment in the region. Thus, the homologous sequence is smaller in the cape golden
mole. This may suggest a closer proximity to the root species than the other species.

ID 20 35 40 45 50 55
1 human _early_dev_seq_ A TT A A 'l' T A ‘l'-'l' AN A A ATAARA

2 mouse_early_dev_seq A TTARBAA THEARA 'I' AR 1' THET ABIA A TAABA

3 elephant_early_dev_seq_ ‘l' A TTABAAT T A oy THET i THET ABIA A AA

4 aardvark_homolog_to_S(T | A TTTARAAT 'l' THEA THET T TEA A AA

5 cape_golden_mole_hom« TTARA A A A AR T i A A AA

6 hedgehog_homolog_ear [l A BT T T A A A A o Ly A T A ANA ARET
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