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Online Resource 2.

This file contains the phylogenetic evidence supporting paralogy relationships between the
Homo sapiens RGS1/RGS16 region gene ohnologs shown on Figure 2.

Online Resource 2.01 — Gives an overview of ohnologs for the genes in RGS1/RGS16 region.
Includes paralogs in genomic locations termed by (Flajnik et al. 2012) as ,minor paralogons”

(Flajnik MF, Tlapakova T, Criscitiello MF, Krylov V, Ohta Y (2012) Evolution of the B7 family: co-evolution of
B7H6 and NKp30, identification of a new B7 family member, B7H7, and of B7's historical relationship with the
MHC. Immunogenetics 64:571-90)

Online Resource 2.02 - 2.33

Phylogenetic evidence for both Figure 2 and the table in Online Resource 2.01. All
phylogenys are Maximum Likelihood trees calculated with 1000 bootstrap replicates as
described in Materials and Methods.



Online Resource 2.01. Genes of the human RGS1/RGS16 region have many paralogs

on the ,Major* and ,Minor“ MHC paralogous regions, as defined by (Flajnik et al. 2012).
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NEK7 1931.3 NEK6 9933.3 'ggléne Resource
LHX9 1931.3 LHX2 9933.3 Oral\l)ne Resource
C1orf53 1931.3 No similar
- equences found
DENND1B 19313 DENND1A 9933.3 |[DENND1C 19p13.3 Og"il”e Resource
CRB1 1931.3 CRB2 9933.3 Oraléne Resource
ZBTB41 1931.3 No similar
equences found
No similar
ASPM 1 equences found
Online Resource
F13B 1931.3 Boe
IOnline Resource
CFHR5 1931.3 Doe
IOnline Resource
CFHR2 1931.3 A
IOnline Resource
CFHR4 1931.3 o6
IOnline Resource
CFHR1 1931.3 A
IOnline Resource
CFHR3 1931.3 A
IOnline Resource
CFH 1931.3 o
KCNT2 1931.3 KCNT1 9934.3 'gg';”e Resource
B3GALT2 1931.3 Oraléne Resource
CDC73 1931.2 No similar
equences found
GLRX2 1931.2 GLRX 5q15 TXNRD3  3q21.3 l(z)glsiane Resource
TXNRD1  12g23.3
TROVE2 1931.2 No similar
equences found
Online Resource
UCHL5 1931.2 B
RGS2 1931.2 RGS3 9932 I(23r11I1ine Resource
RGS13 1931.2 RGS3 9932 I(23r11I1ine Resource
RGS1 1931.2 RGS3 9932 I20r11l1ine Resource
RGS21 1931.2 RGS3 9932 Ig)r11l1ine Resource
RGS18 1931.2 RGS3 9932 I(23r11I1ine Resource
FAM5C 1931.1 DBC1 9933.1 Or;léne Resource




Paralogs on Paralogs on Paralogs on ,Minor*
RGS1/RGS16 region 6021- 292 and 9013-024 g 3. q34 Paralogs on MHC paralogous Phvloaen
on Chromosome 1 p15 ?3- 26 P anz 5,11q_ 23q 19p13.1-p13.3 regions ylogeny
qar>a ar-q (Flajnik et al. 2012)
PLA2G4A 19311 JPLA2G4F  15q15.1 PLA2G4AC 19q13.33 'ng”e Resource
PLA2G4D 15q15.1
PLA2G4E 15q15.1
PLA2G4B  15q15.1
PTGS2 1931.1 PTGS1 9933.2 Or11I‘i1ne Resource
PDC 1931.1 PDCL 9933.2 Or11I£i;ne Resource
OCLM 1931.1 No similar
: equences found
C1orf27 1931.1 No similar
equences found
TPR 1931.1 Or11lei3ne Resource
PRG4 1931.1 Or11l;ne Resource
Only HMCN2 was
HMCN1 1925.3 HMCN2 9q34.11 Sl
IVNS1ABP  1g25.3 Or;léne Resource
SWT1 1025.3 No similar
' equences found
TRMT1L 1925.3 TRMT1 19p13.2 Only TRMT1 was
ound similar
RNF2 19253 IRING1 6p21.32 Only RING1 was
ound similar
FAM129A 19253 FAM129B  9934.11 [FAM129C  19p13.11 Oqg“e Resource
EDEM3 1q925.3 Or21I(i)ne Resource
C1orf21 1925.3 No similar
' equences found
No similar
TOENTS 123 equences found
GLT25D2  1925.3 CERCAM  9934.11 [GLT25D1  19p13.11 02'1'”9 Resource
APOBEC4 19253 APOBEC1 12p13.31 Ogg”e Resource
AICDA 12p13.31
RGL1 1925.3 JRGL2 6p21.32 |RALGDS  9q34.2 |RGL3 19p13.2 Og':'{‘e Resource
Only ARPC5L was
ARPC5 1925.3 ARPC5L 99333 o A
Only NOXA1 was
NCF2 1925.3 NOXA1 9q34.3 S SitmTar
SMG7 1925.3 Ogine Resource
NMNAT2 1925.3 Ogléne Resource
LAMC2 1925.3 LAMC3 9934.12 Og'fisne Resource
LAMCH1 1925.3 LAMC3 9q34.12 Ogléne Resource
SHCBP1L  1g25.3 Only SHCBP1 was
ound similar




RGS1/RGS16 region
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Online Resource 2.02. Maximum Likelihood tree showing the paralogues of Homo sapiens

protein NEK7. This tree was constructed with 1000 bootstrap replicates from the protein sequences of NEK7
and 20 best hits obtained with the first iteration of DELTA BLAST against NCBI human reference sequences.
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Online Resource 2.03. Maximum Likelihood tree showing the paralogues of Homo sapiens
proteins LHX4 and LHX9. This tree was constructed with 1000 bootstrap replicates from the protein
sequences of LHX4, LHX9 and all 10 results of DELTA BLAST’s first iteration that had a similar domain
structure.
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Online Resource 2.04. Maximum Likelihood tree showing the paralogues of Homo sapiens
protein DENND1B. This tree was constructed with 1000 bootstrap replicates from the protein sequences
of DENND1B and 15 results of DELTA BLAST's first iteration that had a similar domain structure.



0.8760
67100
0.7070

0.3350

0.2980

0.38

"4
D

— 9934.3 NOTCH1INP_060087.3

1p11.2 NOTCH2INP_077719.2

—— 19p13.172 NOTCH3INP_000426.2

63380 6p21.32 NOTCH4INP_004548.3

—— 14932.33 JAG2INP_002217.3

0.9840
—— 20p12.2 JAG1INP_000205.1

6q12 EYSINP_001136272.1

2q37.3 SNED1INP_001073906.1

—— 1q31.3 CRB1INP_957705.1

0.9930
9933.3 CRB2INP_775960.4

1p36.12 HSPG2INP_005520.4

2p16.3 NRXN1INP_001129131.1

1p36.33 AGRNINP_940978.2

5p13.2 EGFLAMINP_001192230.1

\»4p15.31 SLIT2INP_004778.1

[9970 5935.1 SLIT3INP_003053.1

10g24.1 SLIT1INP_003052.2

4q28.1 FAT4INP_078858.4

3p21.31 CELSR3INP_001398.2

7510 1p13.3 CELSR2INP_001399.1

22q13.31 CELSR1INP_055061.1

0.1940
0.6710
0.2220
0.2880
0.8170
0.9220
0.3340
1.0
A

Online Resource 2.05. Maximum Likelihood tree showing the paralogues of Homo sapiens
protein CRB1.This tree was constructed with 1000 bootstrap replicates from the protein sequences of CRB1
and 20 best hits obtained with the first iteration of DELTA BLAST against NCBI human reference sequences.
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Online Resource 2.06. Maximum Likelihood tree showing the paralogues of Homo sapiens
proteins F13B, CFH, CFHR1, CFHR2, CFHR3, CFHR4 and CFHRS5. This tree was constructed with
1000 bootstrap replicates from the corresponding protein sequences and 15 additional hits obtained with

the first iteration of DELTA BLAST for all of these 7 proteins.
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Online Resource 2.07. Maximum Likelihood tree showing the paralogues of Homo sapiens
protein KCNT2. This tree was constructed with 1000 bootstrap replicates from the protein sequences of
KCNT2 and all 3 hits of DELTA BLASTs first iteration that had a similar domain structure.
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Online Resource 2.08. Maximum Likelihood tree showing the paralogues of Homo sapiens
protein B3GALT2. This tree was constructed with 1000 bootstrap replicates from the protein sequences of

B3GALT?2 and all the hits of DELTA BLAST s first iteration with e values lower than 1e-20; all of which also
have a galactosyltransferase domain.



— 3g21.3 TXNRD3INP_443115.1

0.7650

0.7240 12g23.3 TXNRD1INP_001087240.1

L 1931.2 GLRX2INP_057150.2

5915 GLRXINP_002055.1

4p13 GRXCR1INP_001073945.1

0.6810

14932.13 GLRX5INP_057501.2

0.9530

10926.3 GLRX3INP_006532.2

M

Online Resource 2.09. Maximum Likelihood tree showing the paralogues of Homo sapiens
protein GLRX2. This tree was constructed with 1000 bootstrap replicates from the protein sequences of
GLRX2 and DELTA BLAST hits with the lowest e values. The figure suggest GLRX not to be the closest
paralogue of GLRX2. This is in contradiction with Ensembl Release 68, where it is listed as the only
paralogue. For the purpose of the current study, it is considered one of the closer paralogues of GLRX2.
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Online Resource 2.10. Maximum Likelihood tree showing the paralogues of Homo sapiens
protein UCHLS5. This tree was constructed with 1000 bootstrap replicates from the protein sequences of
UCHLS itself and the DELTA BLAST first iteration hits that were clearly more similar to UCHL5 than others.
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Online Resource 2.11. Maximum Likelihood tree showing the paralogues of Homo sapiens

RGSL1 and the R4 RGS proteins in RGS1/RGS16 region (RGS1, 2, 8, 13, 16, 18 and 21). This tree was
constructed with 1000 bootstrap replicates from the protein sequences of the known human RGS-domain
proteins using the first iteration of DELTA BLAST.
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Online Resource 2.12. Maximum Likelihood tree showing the paralogues of Homo sapiens
protein FAM5C. This tree was constructed with 1000 bootstrap replicates from the sequences of FAM5C

and the best hits obtained with the first iteration of DELTA BLAST.
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Online Resource 2.13. Maximum Likelihood tree showing the paralogues of Homo sapiens
protein PLA2G4A. This tree was constructed with 1000 bootstrap replicates from the sequences of
PLA2G4A itself and the best hits obtained with the first iteration of DELTA BLAST

(PLA2G4C had an e-value on 9,00e-112 and coverage of 77%; the next hit had an e-value of 1e-28
and coverage of 16%).
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Online Resource 2.14. Maximum Likelihood tree showing the paralogues of Homo sapiens
protein PTGS2. This tree was constructed with 1000 bootstrap replicates from the sequences of PTGS2
itself and the best hits obtained with the first iteration of DELTA BLAST that also had a peroxidase domain.
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Online Resource 2.15. Maximum Likelihood tree showing the paralogues of Homo sapiens
protein PDC. This tree was constructed with 1000 bootstrap replicates from the sequences of

PDC itself and the best hits obtained with the first iteration of DELTA BLAST with a cutoff of 1e-20.
However, based on domain structure alone only PDCL, PDCL1, PDCL2, PDCL3 are paralogs of PDC.
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Online Resource 2.16. Maximum Likelihood tree showing the paralogues of Homo sapiens
protein TPR. This tree was constructed with 1000 bootstrap replicates from the sequences of

TPR itself and some of the best hits obtained with the first iteration of DELTA BLAST. However, even
these sequences have very low identity to TPR itself (12%) and are thus likely not real paralogs.
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Online Resource 2.17. Maximum Likelihood tree showing the paralogues of Homo sapiens
protein PRG4. This tree was constructed with 1000 bootstrap replicates from the sequences of

PRG4 itself and the best hits obtained with the first iteration of DELTA BLAST. However, all except VTN
have less than 30% identity and similarity, and even that protein is not very similar Phylogeny confirms this.
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Online Resource 2.18. Maximum Likelihood tree showing the paralogues of Homo sapiens
protein IVNS1ABP. This tree was constructed with 1000 bootstrap replicates from the protein sequences
of IVNS1ABP itself and 20 best hits obtained with the first iteration of DELTA BLAST. IVNS1ABP consists
mainly of kelch-like domains, which is a common feature of many proteins.
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Online Resource 2.19. Maximum Likelihood tree showing the paralogues of Homo sapiens
protein FAM129A. This tree was constructed from the protein sequences of FAM129A itself and the only

two sequences with some identity and low e-values. Bootstrapping the phylogeny was not possible due to
insufficient number of sequences.
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Online Resource 2.20. Maximum Likelihood tree showing the paralogues of Homo sapiens
protein EDEM3.This tree was constructed with 1000 bootstrap replicates from the protein sequences of

EDEMS3 itself and the 6 best results of DELTA BLASTs first iteration against human reference sequences.
All other hits had very low coverage.
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Online Resource 2.21. Maximum Likelihood tree showing the paralogues of Homo sapiens
protein GLT25D2.This tree was constructed from the protein sequences of GLT25D2 itself and the only two
hits of DELTA BLAST’s first iteration against human reference sequences that had a similar domain structure.

In addition, these were the only hits with low e values. Due to insufficient number of sequences, bootstrapping
was not possible.
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Online Resource 2.22. Maximum Likelihood tree showing the paralogues of Homo sapiens
proteins APOBECA4. This tree was constructed with 1000 bootstrap replicates from the sequences of all
the known human proteins with an APOBEC domain and an additional cytidine deaminase AICDA

with the first iteration of DELTA BLAST.
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Online Resource 2.23. Maximum Likelihood tree showing the paralogues of Homo sapiens
protein RGL1.This tree was constructed with 1000 bootstrap replicates from the protein sequences of RGL1
itself and 25 best hits obtained with the first iteration of DELTA BLAST. All of them had some domain
similarities with RGL1; but only RALGDS, RGL2 and RGL3 had e values lower than 1e-140.
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Online Resource 2.24. Maximum Likelihood tree showing the paralogues of Homo sapiens

protein SMG7. This tree was constructed from the protein sequences of SMG?7 itself and both proteins with
some similar domains (first two DELTA BLAST first iteration hits when blasting against human reference
sequences). Bootstrapping was not possible for this phylogeny due to insufficient number of sequences.
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Online Resource 2.25. Maximum Likelihood tree showing the paralogues of Homo sapiens
protein NMNAT2. This tree was constructed from the protein sequences of NMNAT?2 itself and both proteins
with some domain similarity (first two DELTA BLAST first iteration hits when blasting against human reference
sequences. Bootstrapping was not possible due to insufficient number of sequences.
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Online Resource 2.26. Maximum Likelihood tree showing the paralogues of Homo sapiens
proteins LAMC1 and LAMC2. This tree was constructed with 1000 bootstrap replicates from the protein
sequences of LAMC1, LAMC2 and 10 results of DELTA BLAST's first iteration that had a similar domain
structure (laminin proteins). They also had the lowest e values.
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Online Resource 2.27. Maximum Likelihood tree showing the paralogues of Homo sapiens
protein DHX9.This tree was constructed with 1000 bootstrap replicates from the protein sequences of
DHX9 itself and all 17 results of DELTA BLASTs first iteration that had a similar domain structure.
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Online Resource 2.28. Maximum Likelihood tree showing the paralogues of Homo sapiens

protein TEDDM1.This tree was constructed from the protein sequences of TEDDM1 itself and the only two
hits of DELTA BLAST’s first iteration against human reference sequences that had low e values. Due to
insufficient number of sequences, bootstrapping was not possible.
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Online Resource 2.29. Maximum Likelihood tree showing the paralogues of Homo sapiens
protein CACNA1E.This tree was constructed with 1000 bootstrap replicates from the protein sequences
of CACNA1E itself and 20 best hits obtained with the first iteration of DELTA BLAST against NCBI human

reference sequences.
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Online Resource 2.30. Maximum Likelihood tree showing the paralogues of Homo sapiens
protein IER5.This tree was constructed from the protein sequences of IERS5 itself and the only two

hits of pblast against human reference sequences that had the characteristic IER domain. pblast was used
instead of DELTA BLAST for this gene because DELTA BLAST failed to recognize the IER domain and

therefore did not produce accurate results.Due to insufficient number of sequences, bootstrapping was not
possible for this phylogenetic tree.
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Online Resource 2.31. Maximum Likelihood tree showing the paralogues of Homo sapiens
protein MR1.This tree was constructed with 1000 bootstrap replicates from the protein sequences of MR1
itself and 9 additional sequences amongst DELTA BLAST hits against NCBI human reference sequences.
These sequences all had coverage > 90% and e values < 1e-90, being therefore clearly better matches

than the other hits.
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Online Resource 2.32. Maximum Likelihood tree showing the paralogues of Homo sapiens

protein STX6. This tree was constructed with 1000 bootstrap replicates from the protein sequences of STX6
itself and all the hits of DELTA BLASTs first iteration against human reference sequences that had

the syntaxin domain and e value < e-10.
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Online Resource 2.33. Maximum Likelihood tree showing the paralogues of Homo sapiens

protein FAM163A.This tree was constructed from the protein sequences of FAM163A itself and the only two
hits of DELTA BLAST’s first iteration against the only two human reference sequences that had e values

e values < 1e-20 (next hit was e-04). Due to insufficient number of sequences, bootstrapping

was not possible.
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