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Supplementary Figure S1: Multiple alignment of the SET domain of Prdm and non-Prdm proteins.
Four conserved blocks of sequence are indicated — blocks a, b and c are indicated as in Dillon et al. (2005)
and Hohenauer and Moore (2012). Conservation extends around these blocks, defining the a’, b’ and ¢’

blocks. Important functional residues and motifs discussed in Supplementary Text 1 are indicated.

Underlined asterisks in block b indicate the position of the N-H motif discussed in Supplementary Text 1.
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Supplementary Figure S2: Conserved regions in the SET domain of Prdm proteins. Sequence logos
have been generated (with WebLogo) from multiple alignments of the four conserved blocks defined in

Fig. S1. Only Prdm sequences were included in these multiple alignments. The red double arrow indicates a



position where a cysteine is found in most non-Prdm SET domains in block ». The two asterisks in a red
box indicate the position of the N-H motif in block b discussed in Supplementary Text 1. The colored lines
(pink, orange and brown) under the number of the residues correspond to the conserved residues and motifs
described in Supplementary Text 1: brown for residues strongly conserved in most Prdm and non-Prdm
proteins, pink for residues strongly conserved in most Prdm and a few non-Prdm proteins, and orange for

residues well conserved in Prdm but not in non-Prdm proteins.
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Supplementary Figure S3: Phylogenetic analysis of Prdm genes. An unrooted Maximum-likelihood
(ML) tree is shown. See Table S7 for the statistical support of the different monophyletic groups. Colored
monophyletic groups correspond to the Prdm subfamilies listed in Tables 1 and S1. Uncolored parts of the

tree correspond to ‘orphan’ genes.



Ancestral vertebrate gene
belonging to the subfamily X
/ \Gene duplication
Paralog 1 Paralog 2
Low divergence | | Strong divergence
gene identified as gene identified as
belonging to the belonging to a
subfamily X vertebrate-specific
subfamily (Y,
A pfamily (Y)
Genes from the subfamily X
Genes from the subfamily Y
Genes from the other subfamilies
B

Supplementary Figure S4: Origin of the vertebrate specific subfamilies. (A) A model for the origin of
the vertebrate specific subfamilies through gene duplication. (B) Expected phylogenetic tree in the case of

the model described in (A).
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Supplementary Figure S5: Phylogenetic analysis of the Prdm1 subfamily. A Maximum-likelihood
(ML) tree is shown. Midpoint rooting has been used. A similar tree topology has been obtained by Bayesian
inference (BI). Statistical supports (aLRT and aBayes values for ML; posterior probabilities, PP, for BI) are
indicated on the nodes by color circles (color code is indicated in the figure). Nodes without color circles
are not statistically supported and/or not found by both ML and BI methods. Species names are abbreviated
using the first letter of the genus name followed by the three first letters of the species name. All
abbreviations can be found in Table 1. Black arrows indicate pairs of paralogs that are closely related in the
phylogenetic tree, whereas asterisks denotes paralogs that are not closely associated in the phylogenetic
tree. Duplications that likely occurred in Gnathostomata and Euteleostei are indicated (red and purple
arrows respectively). Monophyletic groups that allowed to position these duplications are also highlighted.
Some but not all these monophyletic groups are also found in ML trees constructed with several different
species samplings (sampling 1 : all sequences minus sequences that appear the most divergent in the
multiple alignment and phylogenetic tree, i.e., Cint prdmiC, Sman _prdml, Smed prdml, Avag prdmla,
Avag prdmlb, Hrob _prdmla, Hrob prdmlib, and Pdum_prdmla ; sampling 2 : only deuterostome genes ;
sampling 3 : only chordate genes ; sampling 4 : only chordate genes minus Pmar prdml, Drer prdmlb,

and Cint _prdmlc).
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Supplementary Figure S6: Phylogenetic analysis of the Prdm2 subfamily. A ML tree is shown.
Midpoint rooting has been used. A similar tree topology has been obtained by BI. Legend is as in
Supplementary Fig. S5. A duplications that likely took place in Teleostei is indicated (purple arrow).
Monophyletic groups that allowed to position this duplication are also highlighted. These monophyletic
groups are also found in ML trees constructed with several different species samplings (sampling 1: only

deuterostome genes; sampling 2: only chordate genes; sampling 3: only vertebrate genes).
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Supplementary Figure S7: Phylogenetic analysis of the Prdm4 subfamily. A ML tree is shown.
Midpoint rooting has been used. A similar tree topology has been obtained by BI. Legend is as in

Supplementary Fig. S5.
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Supplementary Figure S8: Phylogenetic analysis of the Prdm5S subfamily. A ML tree is shown.
Midpoint rooting has been used. A similar tree topology has been obtained by BI. Legend is as in

Supplementary Fig. S5.
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Supplementary Figure S9: Phylogenetic analysis of the Prdm6 subfamily. A ML tree is show
Midpoint rooting has been used. A similar tree topology has been obtained by BI. Legend is as in

Supplementary Fig. S5.
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Supplementary Figure S10: Phylogenetic analysis of the Prdm7/9 subfamily. A ML tree is shown.
Midpoint rooting has been used. A similar tree topology has been obtained by BI. Legend is as in
Supplementary Fig. S5. To test the robustness of the tree, we constructed ML trees with several different
species samplings (sampling 1: only deuterostome genes; sampling 2: only chordate genes; sampling

3: only vertebrate genes; sampling 4: only mammalian genes).
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Supplementary Figure S11: Phylogenetic analysis of the Prdm8 subfamily. A ML tree is shown.

Midpoint rooting has been used. A similar tree topology has been obtained by BI. Legend is as in




Supplementary Fig. S5. A duplications that likely took place in Gnathostomata is indicated (purple arrow).
Monophyletic groups that allowed to position this duplication are also highlighted. These monophyletic
groups are also found in ML trees constructed with several different species samplings (sampling 1: all
sequences minus Ppac_prdm8, Smed_prdm8, Avag_prdm8, Sman_prdm8, and Mley_prdm8; sampling 2:

only vertebrate genes; sampling 3: only vertebrate genes minus Drer_prdm8c).
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Supplementary Figure S12: Phylogenetic analysis of the Prdm11 subfamily. A ML tree is shown.
Midpoint rooting has been used. A similar tree topology has been obtained by BI. Legend is as in

Supplementary Fig. S5.



Pdum_prdm12
Lgig prdml2

Cgig prdml2
Isca_prdmi2

Aque_prdml2

Smar prdml?
Spur_prdm1i2

Bflo_prdm1i2
Shar_prdm12

Mdom_prdm12
Xtro_prdm12
Lcha_prdmi2
Drer_prdml2

” )
O]‘ar_p)dm]?.b 2nd paralog
Onil_prdm12b “Euteleostei

L E Trub_prdml12b duplication”

Xmac_prdmI12b

Cmil_prdml2
Trub_prdml2a

Gacu_prdml2a
Olat prdml2a

Onil_prdml2a
Xmac_prdml2a

1st paralog
“Euteleostei
duplication”

= Psin_prdml2

r Tgut_prdml2
Ggal_prdmi2

[ Oana_prdmi2

|: Amela_prdm12

Fcat_prdml2

—— Ocun_prdml12

Ogar_prdml2

- Mmur_prdml12

Ecab_prdmli2

- Mluc_prdmi2
Clup_prdm12

I-Ssrr - prdml2

Btau_prdml2
Lafi_prdmli2
{Mpur - prdml12
Cpor_prdmli2
Itri_prdml2
Mmus_prdm12

Rnor_prdml2
Hsap prdml2
Ptro_prdml2

Ggor_prdmi2
Nleu_prdml2

- Cjac_prdml2
L Pabe_prdmi2

11: ——————————— Adig_prdmi2
— Nvec_prdmi2

® al RT/aBayes/PP>90% O found with all tested
® 90%>aLRT/aBayes/PP>70% species samplings
70%>aLRT/aBayes/ PP>50% || =¥ not found with all tested

species samplings

Supplementary Figure S13: Phylogenetic analysis of the Prdm12 subfamily. A ML tree is shown.

Midpoint rooting has been used. A similar tree topology has been obtained by BI. Legend is as in



Supplementary Fig. S5. A duplications that likely occurred in Euteleostei is indicated (purple arrow).
Monophyletic groups that allowed to position this duplication are also highlighted. An odd feature of the
phylogenetic tree is the grouping of the single gene from Callorhinchus with the Prdmi2a genes. In
phylogenetic trees constructed with four different partial samplings of species (sampling 1: only
deuterostome genes; sampling 2: only chordate genes; sampling 3: only vertebrate genes; sampling 4: only
vertebrate genes minus Cmil _prdml2), we found the same monophyletic groups for the teleost genes than
in the tree constructed with the full dataset. The only difference is that the Cmil prdmi2 gene is found as

outgroup to the teleost genes in the trees constructed with species samplings 1 to 3.
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Supplementary Figure S14: Phylogenetic analysis of the Prdm13 subfamily. A ML tree is shown.
Midpoint rooting has been used. A similar tree topology has been obtained by BI. Legend is as in

Supplementary Fig. S5.
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Supplementary Figure S15: Phylogenetic analysis of the Prdm14 subfamily. A ML tree is shown.
Midpoint rooting has been used. A similar tree topology has been obtained by BI. Legend is as in
Supplementary Fig. S5. In addition, red arrows point to two groups of mollusk genes and correspond to a

gene duplication that has occurred in the mollusk lineage.
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Supplementary Figure S16: Phylogenetic analysis of the Prdm17 subfamily. A ML tree is shown.

Midpoint rooting has been used. A similar tree topology has been obtained by BI. Legend is as in

Supplementary Fig. S5.



Hsap 2236
Hsap z786
Hsap 2319

Smar_prdm10_15b

Hsap 2865
Smar_pram10_15¢
Hsap 2358
Mory 12009
Atha_196059
Pdum_prdm4
Hsap_prdm?2
g—— Skow prdm2b i
Skow Hprdm)c
Skow_prdm2a
Hsap_prdm$
Mory_03030
Hsap_prdm15
[ Toru_EAN76378
| Smar_prdnXx2
Smar_pram7 9
r Pdum_prdm7 9
Pdum_prdm1
- Hsap_prdm4
he Smar_prdm4
. ——————— Mory_15393
I T——— Ggra 05505
Pdum_prdm10_15
|—{+ Skow _prdm10_15
g Smar prdml0_15a
T Hsap prdml0
Hsap flt3zpl
Hsap_prdm16
Smar_prdm3_16
| Hsap_prdm7
Hsap_prdms
Smar_prdm§
| Hsap 2488
Le Pdum_prdm8
Amac_03264
4 — - Agos_A4S53951
Ggram_EFQ29651
Mbre_32717
. Bden_21501
[ Hsap_ZNF783
L Mbre_26487
Ceri_5714528
Skow_prdmX?2
I Hsap Gfi 1
Sros_08808
Smar_prdm13b
Skow_prdm13
Hsap prdm13
L Pdum_prdm13
Smar_prdm13a
¥ Smar_prdmX1
Hsap_prdm3
[ Hsap_prdm17
- Pdum_prdm3_16
Ggra_10332
Hsap_zSCANSB
Hsap_prdm6
Hsap 2683
S:jnar - prdm]
L Hsap prdm]
%e_ﬂ 781
| Hsap pram11
Skow_prdmX1
Hsap pram12
* Pim  prdmI2
4 Smar prdm]2
Skow_prdm6
— Hsap_pram14
Skow prdm14a ® al RT/aBayes/PP>90%
T—E ow_prim14p @ 90%>aLRT/aBayes/PP>70%
Pdum_prdm14 70%>aLRT/aBayes/ PP>50%

61 different Zn finger proteins
Hsap_prdm9

Supplementary Figure S17: Phylogenetic analysis of the Zn finger and Prdm proteins. A ML tree is
shown. Midpoint rooting has been used. A similar tree topology has been obtained by BI. Legend is as in

Supplementary Fig. S5. Additional species abbreviations can be found in Table S17.
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Supplementary Figure S18: Two alternative hypotheses for the origin of the Prdm genes in animals.

(A) The Prdm genes originate through the rearrangements between a single ancestral SET domain

containing gene and several different genes encoding Zn fingers. The ancestral Prdm genes subsequently

diversified through gene duplications. (B) The Prdm genes originate through the rearrangements between a

single ancestral SET domain containing gene and a single gene encoding Zn fingers. Diversification

subsequently occurred through gene duplications and gene rearrangements with different genes encoding

Zn fingers.




