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Figure S1. Phylogenetic tree based on RFPL coding sequences encoding the likely
functional proteins in Laurasiatheria, Glires and Catarrhini
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Figure S2. Pax6 highly significantly modifies gene clusters implicated in the regulation
of the cell cycle
[]c0:0008150 : biological process (3101/29762)

—EIGO:OOO?SSZ : physiological process (2833/26458) P=2.66e06
G0:0008152 : metabolism (2032/18597) P=1.44e%4
G0:0043170 : macromolecule metabolism (1324/10889) P=1.10e13
G0:0044237 : cellular metabolism (1942/17754) P=2.39¢04
G0:0044238 : primary metabolism (1875/17197) P=8.95e04
G0:0016265 : death (189/1472) P=1.43e03
G0:0008219 : cell death (188/1464) P=1.46e03
G0:0012501 : programmed cell death (178/1386) P=1.92e03
—DGO:OOSOS?S : cellular physiological process (2685/24283) P=6.97e15
—DGO:0006810 : transport (705/6232) P=5.75e03
GO:0007049 : cell cycle (358/1966) P=3.12e%7
GO:0000067 : DNA replication and chromosome cycle (11/27)  P=4.14e05
G0:0000278 : mitotic cell cycle (143/545) P=5.85e26
G0:0000279 : M phase (124/506) P=5.70e20
—DGO:ODO?OSQ : chromosome segregation (29/89) P=1.24¢08
HJG0:0008283 : cell proliferation (202/1406) P=1.34¢6
—DGO:0016043 : cell organization and biogenesis (610/4222) P=5.12e1®
—DGO:0051 301 : cell division (100/433) P=1.40e14
—DGO:OOOQQSY : cellular process (2938/27861) P=5.68e03
I:IGO:OOOSS?S : cellular component (2880/28055)
G0:0005623 : cell (2790/26667) P=3.83e07

%GO:DOD%ZZ : intracellular (2259/19201) P=2.58e-36

G0:0043226 : organelle (1903/16108) P=8.17e24
G0:0043227 : membrane-bound organelle (1722/14058) P=2.54e28
G0:0043228 : non-membrane-bound organelle (436/3341) P=2.53e08

H]G0:0043234 : protein complex (604/4837) P=2.62¢08

I___IGO:0003674 : molecular function (3298/32681)

H]G0:0003824 : catalytic activity (1436/12485) P=2.17e 11
- ]G0:0004386 : helicase activity (70/405) P=5.59¢05
—DGO:0016491 : oxidoreductase activity (170/1396) P=5.52¢03
- ]G0:0016787 : hydrolase activity (592/4821) P=5.4608
H]G0:0016853 : isomerase activity (45/300) P=4.60e3
—DGO:00168?4 : ligase activity (192/1488) P=2.12e04

—DGO:0045182 : translation regulator activity (50/337) P=3.68e03

Pax6-elicited changes in gene cluster expressions observed in the biological process taxonomy defined by the
Gene Ontology Consortium were determined using the GeneSpring GX 7 software. In parentheses are indicated
the number of genes of the cluster that showed an altered expression over the total number of genes of the
cluster.
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Figure S3. mRFPL is not expressed in neural tissue
[72]
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mRFPL expression was assessed by semi-quantitative end-point RT-PCR (A) during neurogenesis in
differentiating murine D3 embryonic stem cells, (B) during neurogenesis in fetal brain, (C) during in vitro
maturation of primary cortical neurons, and in newborn and adult mouse brain. Liver was used as a PCR positive
control.
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Figure S4. hRFPL4,5,6 genes are not expressed during neurogenesis in vitro and in vivo
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Transcript levels were assessed by real-time PCR and normalized to the cDNA level in adult testis. (A)
hRFPL4,5,6 expressions were not seen in human embryonic stem cells-derived neurogenesis, nor (B) in vivo in
developing or adult brain. The gender of the embryo (M: male; F: female) and its age in weeks are indicated in
the parentheses. Results are displayed as mean + standard error (s.e.m.).
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Table S1. Oligonucleotide probes and conditions used for real-time PCR (gPCR) and

semi-quantitative end-point RT-PCR

Gene Primer sequences Amspiylziecon Tm cyfles

hRFPLL@PCR) | £ 0ad 770 Oag) Gag AR AAA ACA AgT o |- -

s o | AT T AT T C o | |

ook apony | ENTTATB AT |y | |
hRFPL1 promoter ;:: %%%QAA;AQJTQQCJ ATCgﬁ%;g; AT ;g 148 57 40
hRFPL1exon2 | %A_éggAﬁ gAé“AT g%? Jee A%g;;g T 600 | 57 | 40
hRFPL2 promoter | 1 %Trg gg%iAATci% ggcé: ACAiTCCT 238 | 57 | 40
hRFPL3 promoter | 1 ;‘T:gnggTT gggTATngAC 9 Q@ngg 350 | 57 | 40
hRFPL2/3 exon 2 | o m gﬁg Sl %gg ggg Tc 506 | 57 | 40
murine Octd | o %%QTT%% (%g; i gchg %g(A: ol 333 | 58 | 30
murine Nestin E:: i’;‘g é%AT ?Agg% gT(;; g%‘ gggA ngng%TTT 469 | 61 | 32
murine B3 tubulin E:: I:%:QT%QTATTTQCA&;CCA% gggé AT ﬁc 301 60 30
mepars | £ BITCIS M E T w ||
e |EHGCCT T AC A AT w | w
L32 F: gTg AAg CCC AAg ATC gTC AA 349 58 26

R:

TTg gTg ACT CTg ATg gCC Ag




Table S2. Identification of the RFPL gene family

Species Gene name | chr |strand Method of detection start codon | stop codon |length features
Human hRFPL1 22 + Refseq (NM_021026) 28,164,572 | 28,168,444 | 3873
hRFPL2 22 - Refseq (NM_006605) 30,916,425 | 30,919,466 | 3042
hRFPL3 22 + Refseq (NM_006604) 31,083,854 | 31,087,148 | 3295
hRFPL4 19 + UCSC blat 60,980,742 | 60,982,099 | 1358
hRFPL5 19 + UCSC blat 60,964,979 | 60,966,350 | 1372
hRFPL6 19 + UCSC blat 60,974,983 | 60,976,354 | 1372
Chimpanzee cRFPL1 22 I+ UCSC blat+Human-Chimp genomic alignment | 28,278,755 | 28,285,339 - Inversion of the first exon
cRFPL2 22 - ENCODE genomic alignment 31,087,967 | 31,091,008 | 3042
cRFPL3 22 + ENCODE genomic alignment 31,241,462 | 31,244,742 | 3281
cRFPL4 19 + UCSC blat+Human-Chimp genomic alignment | 61,600,311 | 61,601,676 | 1366
cRFPL5 19 + UCSC blat+Human-Chimp genomic alignment | 61,546,683 | 61,548,053 | 1371
cRFPL6 19 + UCSC blat+Human-Chimp genomic alignment | 61,555,560 | 61,556,931 | 1372
Orangutan oRFPL1 22 + UCSC blat 24,355,245 | 24,359,130 | 3886
OoRFPL2 22 - UCSC blat 27,200,319 | 27,202,725 | 2407
oRFPL3 22 + UCSC blat 27,442,559 | 27,445,224 | 2666
oRFPL4 19 + UCSC blat 57,598,445 | 57,599,839 | 1395
oRFPL5 19 + UCSC blat 57,705,733 | 57,707,257 | 1525 Frame shift (173 AA only)
oRFPL6 19 + UCSC blat 57,620,267 | 57,621,670 | 1404
Macaque maRFPL1 10 + UCSC blat+Human-Chimp genomic alignment | 73,271,517 | 73,272,096 580 Only intron and exon 2; No ORF
maRFPL2 10 - ENCODE genomic alignment 76,103,734 | 76,106,122 | 2389 Frame shift (184 AA only)
maRFPL3 10 + ENCODE genomic alignment 76,266,920 | 76,267,499 580 Only intron and exon 2; No ORF
maRFPL4 19 + UCSC blat 61,808,701 | 61,810,062 | 1362
maRFPL5 19 + ENCODE genomic alignment 61,784,808 | 61,786,175 | 1369 Intron similar to human RFPL4,5
maRFPL6 19 - ENCODE genomic alignment 61,792,106 | 61,793,454 | 1349 Intron similar to human RFPL4,5
Baboon bRFPL2 ENCODE genomic alignment 2377
bRFPL3 ENCODE genomic alignment 580 Only intron and exon 2; No ORF
Marmoset msRFPL1 - UCSC blat 73,002 74,111 1110 | contig 2246; only exon 1 and half intron; No ORF
msRFPL4 + UCSC blat 10,848 11,703 856 contig 22460; No ORF
msRFPL5 - UCSC blat 21,714 22,585 872 contig 5452; No ORF
msRFPL6 + UCSC blat 379,170 380,081 912 contig 996; No ORF
Mouse mRFPL 7 - Refseq (NM_138954) 5,061,468 5,068,498 | 7031
Rat rat RFPL 1 + UCSC blat 67,466,536 | 67,471,161 | 4626
Horse horse RFPL | 10 + UCSC blat 19,719,133 | 19,721,529 | 2397
Dog dog RFPL 1 + GeneWise Gene prediction 105,130,438 | 105,132,644 | 2207
Cat cat RFPL + UCSC blat 1648 3467 1820 scaffold_205584

BLAT Genome Assemblies used: Nov. 2004 (Rat), May 2005 (Dog), Jan. 2006 (Macaque), Mar. 2006 (Human, Chimpanzee, Cat), Jan. 2007 (Horse), June 2007 (Marmoset),

July 2007 (Orangutan, Mouse).
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Table S3. Calculations of Ks divergence between hominoid RFPL1,2,3 genes and
between human and marmoset genomes (as derived in Nikolaev et al.*)

Genes compared Ks value
hRFPL1 hRFPL2 0.0501
hRFPL1 hRFPL3 0.0487
hRFPL2 hRFPL3 0.0256
CRFPL1 CcRFPL2 0.0533
CRFPL1 CRFPL3 0.0521
CRFPL2 CRFPL3 0.0178
ORFPL1 ORFPL2 0.0157
oRFPL1 oRFPL3 0.0263
ORFPL2 ORFPL3 0.025

Human genome | Marmoset genome 0.109
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Table S4. Parameter estimates and likelihood scores under models of variable Ka/Ksg

ratios (Q2) among sites of RFPL1-3 gene family

Nested model pairs Aversggﬂ o Nurgggr f TOSA))S Likelihood LRT P value
background (branch-site) -9433.184
foreground (branch-site) 4.90687 28(13) 9.8 -9450.091 | 33.81343 | p<0.001
M1 neutral -9466.166 df=2
M2 selection 2.93946 19(8) 6.6 -9440.341 | 51.65018 | p<0.001
M7 beta -9463.333 df=2
M8 beta & omega 2.48823 26(13) 9.1 -9429.270 | 68.12613 | p<0.001

LRT: Likelihood Ratio Test; PSS: positively selected sites with posterior probabilities >50% (>95%); df: degrees

of freedom.
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Table S5. Amino acid changes that occurred at sites inferred to have been potentially
under positive selection in RFPL1,2,3 proteins (>95% with at least one model)

Residue | Domain | Model 2 | Model 8 | Branch-site

37 RING 0.956 0.989

61 RING 0.952
83 RING 0.981
87 RING 0.997
89 RING 0.992
90 RING 0.996
93 RDM 0.937 0.985

95 RDM 0.960
100 RDM 0.962
112 RDM 0.991 0.998

113 RDM 0.803 0.951

151 PRY 0.887 0.975 0.959
165 PRY 0.996 0.999 0.957
169 PRY 0.998
206 SPRY 0.973 0.993 0.776
208 SPRY 0.921 0.977

213 SPRY 0.975 0.993 0.994
222 SPRY 0.994 0.998

263 SPRY 0.953
282 SPRY 0.993
287 SPRY 0.960 0.990 0.805
289 SPRY 0.956 0.989

304 SPRY 0.942 0.983 0.919

Residue positions are indicated according to hRFPL1 protein sequence. Note that some RFPL1,2,3 proteins have
a N-terminal 29 amino acid deletion.





