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Phylogenetic tree of AFAP family.

Neighbor-Joining tree of the AFAP family members. Uncorrected p-distance was used. Complete-deletion option was used.

Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values ≥50%

are presented here. Scale bar shows amino acid substitution per site.
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Actin filament associated protein - AFAP
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Phylogenetic tree of DPYSL family.

Neighbor-Joining tree of the DPYSL family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values

≥50% are presented here. Scale bar shows amino acid substitution per site.

Dihydropyrimidinase-like – DPYSL
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Phylogenetic tree of JAKMIP family.

Neighbor-Joining tree of the JAKMIP family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values

≥50% are presented here. Scale bar shows amino acid substitution per site.

Janus kinase and microtubule interacting protein – JAKMIP



Phylogenetic tree of LGI family.

Neighbor-Joining tree of the LGI family members. Uncorrected p-distance was used. Complete-deletion option was used.

Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values ≥50%

are presented here. Scale bar shows amino acid substitution per site.
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Leucine-rich, glioma inactivated – LGI



Phylogenetic tree of LZTS family.

Neighbor-Joining tree of the LZTS family members. Uncorrected p-distance was used. Complete-deletion

option was used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that

branch; only the values ≥50% are presented here. Scale bar shows amino acid substitution per site. * shows

another paralog which is missing in humans named as PROSAPIPa.
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Phylogenetic tree of MXD family.

Neighbor-Joining tree of the MXD family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the

values ≥50% are presented here. Scale bar shows amino acid substitution per site. * shows another paralog which is

missing in humans MXD4b.
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MAX dimerization protein – MXD
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Phylogenetic tree of NSG family.

Neighbor-Joining tree of the NSG family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the

values ≥50% are presented here. Scale bar shows amino acid substitution per site.

Neuron-specific protein family – NSG
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Phylogenetic tree of PPP2R2 family.

Neighbor-Joining tree of the PPP2R2 family members. Uncorrected p-distance was used. Complete-deletion option

was used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch;

only the values ≥50% are presented here. Scale bar shows amino acid substitution per site.

Protein phosphatase 2, regulatory subunit B – PPP2R2
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Phylogenetic tree of RGS family.

Neighbor-Joining tree of the RGS family members. Uncorrected p-distance was used. Complete-deletion option

was used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch;

only the values ≥50% are presented here. Scale bar shows amino acid substitution per site. * representing another

paralog which is missing in tetrapods named as RGS12A by our group.

Regulator of G-protein signaling – RGS
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Phylogenetic tree of STK32 family.

Neighbor-Joining tree of the STK32 family members. Uncorrected p-distance was used. Complete-deletion

option was used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that

branch; only the values ≥50% are presented here. Scale bar shows amino acid substitution per site.

Serine/threonine kinase 32 – STK32



Phylogenetic tree of FAM13 family.

Neighbor-Joining tree of the FAM13 family members. Uncorrected p-distance was used. Complete-deletion

option was used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that

branch; only the values ≥50% are presented here. Scale bar shows amino acid substitution per site.

Hsa5

Hsa4

Hsa10

Family with sequence similarity 13-FAM13
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Phylogenetic tree of FAM53 family.

Neighbor-Joining tree of the FAM53 family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the

values ≥50% are presented here. Scale bar shows amino acid substitution per site.

Family with sequence similarity 53-FAM53



Phylogenetic tree of PITX family.

Neighbor-Joining tree of the PITX family members. Uncorrected p-distance was used. Complete-deletion

option was used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting

that branch; only the values ≥50% are presented here. Scale bar shows amino acid substitution per site. *

represents another paralog missing in mammals named as PITX3B
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Pituitary homeobox-PITX
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Phylogenetic tree of PDLIM family.

Neighbor-Joining tree of the PDLIM family members. Uncorrected p-distance was used. Complete-deletion option

was used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch;

only the values ≥50% are presented here. Scale bar shows amino acid substitution per site.

PDZ and LIM domain protein-PDLIM
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Phylogenetic tree of LOXL family.

Neighbor-Joining tree of the LOXL family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the

values ≥50% are presented here. Scale bar shows amino acid substitution per site. * representing another paralog named

as LOXL2B by our group.

Lysyl oxidase homolog-LOXL
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Phylogenetic tree of GFRA family.

Neighbor-Joining tree of the GFRA family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the

values ≥50% are presented here. Scale bar shows amino acid substitution per site.

GDNF family receptor alpha-GFRA



Phylogenetic tree of REEP family.

Neighbor-Joining tree of the REEP family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the

values ≥50% are presented here. Scale bar shows amino acid substitution per site.
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Receptor expression-enhancing protein-REEP



Phylogenetic tree of SORBS family.

Neighbor-Joining tree of the SORBS family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the

values ≥50% are presented here. Scale bar shows amino acid substitution per site.
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Sorbin and SH3 domain containing-SORBS



Phylogenetic tree of ANK family.

Neighbor-Joining tree of the ANK family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the

values ≥50% are presented here. Scale bar shows amino acid substitution per site. * representing another paralog which is

missing in tetrapods named as ANK3B by our group.
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Phylogenetic tree of ELOVL family.

Neighbor-Joining tree of the ELOVL family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the

values ≥50% are presented here. Scale bar shows amino acid substitution per site. * representing another paralogs which

are missing in tetrapods named as ELOVL4B and ELOVL3(II) by our group.

Elongation of very long chain fatty acids protein-ELOVL
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Phylogenetic tree of FGFR family.

Neighbor-Joining tree of the FGFR family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the

values ≥50% are presented here. Scale bar shows amino acid substitution per site.

Fibroblast growth factor receptor-FGFR
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Phylogenetic tree of ABLIM family.

Neighbor-Joining tree of the ABLIM family members. Uncorrected p-distance was used. Complete-deletion option was used.

Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values ≥50%

are presented here. Scale bar shows amino acid substitution per site.

Actin Binding LIM protein-ABLIM



Phylogenetic tree of ACSL family.

Neighbor-Joining tree of the ACSL family members. Uncorrected p-distance was used. Uncorrected p-distance was used.

Complete-deletion option was used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that

branch; only the values ≥50% are presented here. Scale bar shows amino acid substitution per site. * and *2 shows another

paralog with deleted mammals, *1 represents another paralog which is missing in tetrapods. These are named as ACSL5B,

ACSBG3B and ACSBG3A by our group.

Hsa5

Hsa4

Hsa10

Hsa19

*2

Hsa15

*1

*

Acyl-CoA Synthetase Family-ACSL
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ADAM Metallopeptidase Domain-ADAM

Phylogenetic tree of  ADAM family.

Neighbor-Joining tree of the ADAM family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values

≥50% are presented here. Scale bar shows amino acid substitution per site. * is another paralog which is missing in

tetrapods, named as ADAM9B by our group.
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ADAM Metallopeptidase with Thrombospondin Type 1 Motif-ADAMTS

Phylogenetic tree of  ADAMTS family.

Neighbor-Joining tree of the ADAMTS family members. Uncorrected p-distance was used. Complete-deletion option was used.

Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values ≥50% are

presented here. Scale bar shows amino acid substitution per site. * representing another paralog which is missing in tetrapods,

named as ADAMTS15B by our group.
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Adrenoceptor alpha-ADRA 

Phylogenetic tree of  ADRA family.

Neighbor-Joining tree of the  ADRA family members. Uncorrected p-distance was used. Complete-deletion option was used. 

Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values ≥50% are 

presented here. Scale bar shows amino acid substitution per site. * show another paralogs which are missing in tetrapods named as 

HTR1AB, HTR7B and ADRA2CB while *1 show another paralogs which are missing in mammals named as HTR5B and ADRA1D. 
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Annexin A-ANXA

Phylogenetic tree of  ANXA family.

Neighbor-Joining tree of the ANXA family members. Uncorrected p-distance was used. Complete-deletion option was used.

Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values ≥50% are

presented here. Scale bar shows amino acid substitution per site. 10* shows two human specific duplication on chromosome 10. *

represents another paralogs which are missing in tetrapods. These are named as ANXA5B and ANXA1B, respectively by our

group.
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ArfGAP(Ankyrin Repeat and PH Domain)-ARAP

Phylogenetic tree of  ARAP family.

Neighbor-Joining tree of the ARAP family members. Uncorrected p-distance was used. Complete-deletion option was used.

Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values ≥50%

are presented here. Scale bar shows amino acid substitution per site. * shows another paralog whose mammals are missing.

10* shows 6 human specific duplication on chromosome 10.
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Calcium/calmodulin-dependent protein kinase -CAMK

Phylogenetic tree of  CAMK family.

Neighbor-Joining tree of the  CAMK  family members. Uncorrected p-distance was used. Complete-deletion option was 

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values 

≥50% are presented here. Scale bar shows amino acid substitution per site. * shows another paralogs which are missing in 

amniotes named as CAMK1B and CAMK2BB.
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Cyclin-CCN

Phylogenetic tree of  CCN family.

Neighbor-Joining tree of the CCN family members. Uncorrected p-distance was used. Complete-deletion option was used.

Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values

≥50% are presented here. Scale bar shows amino acid substitution per site. * shows another paralogs which are missing in

tetrapods. These are named as CCND2B, CCNE2B and CCNA1B, respectively by our group.
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Collagen alpha-COL

Phylogenetic tree of  COL family.

Neighbor-Joining tree of the COL family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the

values ≥50% are presented here. Scale bar shows amino acid substitution per site.



Cytoplasmic Polyadenylation Element Binding Protein-CPEB

Phylogenetic tree of CPEB family.

Neighbor-Joining tree of the CPEB family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the

values ≥50% are presented here. Scale bar shows amino acid substitution per site.
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Phylogenetic tree of  DKK family.

Neighbor-Joining tree of the DKK family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the

values ≥50% are presented here. Scale bar shows amino acid substitution per site.
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Dickkopf WNT Signaling Pathway Inhibitor -DKK
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Distal-less homeobox -DLX

Phylogenetic tree of DLX  family.

Neighbor-Joining tree of the DLX family members. Uncorrected p-distance was used. Complete-deletion option was used. Numbers

on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values ≥50% are presented

here. Scale bar shows amino acid substitution per site. * represent paralogs which are missing in tetrapods named as DLX3B and

MSX2B by our group.
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Phylogenetic tree of  DNAJ  family.

Neighbor-Joining tree of the DNAJ family members. Uncorrected p-distance was used. Complete-deletion option was used.

Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values ≥50% are

presented here. Scale bar shows amino acid substitution per site. * shows another paralogs which is missing in tetrapods. *

represents paralog which is missing in tetrapods named as DNAJB12B by our group.

DNAJ (Hsp40) homolog -DNAJ
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Dedicator of cytokinesis DOCK

Phylogenetic tree of  DOCK family.

Neighbor-Joining tree of the DOCK family members. Uncorrected p-distance was used. Complete-deletion option was used.

Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values ≥50%

are presented here. Scale bar shows amino acid substitution per site. * shows another paralog which is missing in tetrapods

named as DOCK3B by our group.



Hsa5

ChrX

Hsa11

Hsa12

Hsa12

Hsa1

Hsa3

Hsa8

Hsa2

Hsa10

Hsa20

Hsa12

Hsa17

*

*

*

*

Phylogenetic tree of  DUSP family.

Neighbor-Joining tree of the  DUSP family members. Uncorrected p-distance was used. Complete-deletion option was used. 

Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values ≥50% are 

presented here. Scale bar shows amino acid substitution per site.  * shows another paralogs which is missing in tetrapods named 

as DUSP2, DUSP7B, DUSP10B, SSH2B by our group.

Dual specificity phosphatase -DUSP 



Phylogenetic tree of  EBF family.

Neighbor-Joining tree of the EBF family members. Uncorrected p-distance was used. Complete-deletion option was used.

Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values

≥50% are presented here. Scale bar shows amino acid substitution per site.
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Phylogenetic tree of EGR family.

Neighbor-Joining tree of the EGR family members. Uncorrected p-distance was used. Complete-deletion option was used.

Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values ≥50%

are presented here. Scale bar shows amino acid substitution per site. * represent paralogs which are missing tetrapods

named as EGR2B and WT1B by our group.
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Early Growth Response-EGR



Eukaryotic Translation Initiation Factor 4E Binding Protein-EIF4EBP

Phylogenetic tree of EIF4EBP family.

Neighbor-Joining tree of the EIF4EBP family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the

values ≥50% are presented here. Scale bar shows amino acid substitution per site. * shows another paralog which is

missing in tetrapods, named as EIF4EBP1B by our group.
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Phylogenetic tree of FGF family.

Neighbor-Joining tree of the FGF family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the

values ≥50% are presented here. Scale bar shows amino acid substitution per site.
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Fibroblast Growth Factor-FGF



Phylogenetic tree of  GPR family.

Neighbor-Joining tree of the GPR family members. Uncorrected p-distance was used. Complete-deletion option was used.

Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values ≥50%

are presented here. Scale bar shows amino acid substitution per site.
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G Protein-Coupled Receptor-GPR



Phylogenetic tree of  GPRIN family.

Neighbor-Joining tree of the GPRIN family members. Uncorrected p-distance was used. Complete-deletion option was used. 

Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values ≥50% are 

presented here. Scale bar shows amino acid substitution per site. 
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Glutamate Receptor Ionotropic-GRI

Phylogenetic tree of  GRI family.

Neighbor-Joining tree of the GRI family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the

values ≥50% are presented here. Scale bar shows amino acid substitution per site.
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G protein-coupled receptor kinase-GRK

Phylogenetic tree of GRK family.

Neighbor-Joining tree of the GRK family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the

values ≥50% are presented here. Scale bar shows amino acid substitution per site. * shows another paralog which is

missing in tetrapods named as AKT2B by our group.
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Phylogenetic tree of HTRA family.

Neighbor-Joining tree of the HTRA family members. Uncorrected p-distance was used. Complete-deletion option was used.

Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values ≥50% are

presented here. Scale bar shows amino acid substitution per site.
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Phylogenetic tree of  HNRNP family.

Neighbor-Joining tree of the HNRNP family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values

≥50% are presented here. Scale bar shows amino acid substitution per site. * representing another paralog which is missing

in mammals named as ESRP2B by our group.

Heterogeneous nuclear ribonucleoprotein- HNRNP 



Phylogenetic tree of KCNIP family.

Neighbor-Joining tree of the KCNIP family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the

values ≥50% are presented here. Scale bar shows amino acid substitution per site.

Kv Channel Interacting Protein-KCNIP
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Phylogenetic tree of KLF family.

Neighbor-Joining tree of the KLF family members. Uncorrected p-distance was used. Complete-deletion option was used.

Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values ≥50% are

presented here. Scale bar shows amino acid substitution per site. * represent paralog which is missing in tetrapods named as

KLF17 by our group.

Kruppel-like factor-KLF
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Phylogenetic tree of  MAPK family.

Neighbor-Joining tree of the MAPK family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the

values ≥50% are presented here. Scale bar shows amino acid substitution per site.
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Mitogen-activated protein kinase-MAPK 
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Phylogenetic tree of MARCH family.

Neighbor-Joining tree of the MARCH family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the

values ≥50% are presented here. Scale bar shows amino acid substitution per site. * representing paralog which is missing

in tetrapods named as MARCH by our group.
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Membrane-associated ring finger (C3HC4)-MARCH



Myozenin-MYOZ

Phylogenetic tree of MYOZ family.

Neighbor-Joining tree of the MYOZ family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the

values ≥50% are presented here. Scale bar shows amino acid substitution per site.
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Phylogenetic tree of  NDST family.

Neighbor-Joining tree of the NDST family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the

values ≥50% are presented here. Scale bar shows amino acid substitution per site.
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Phylogenetic tree of NIPAL family.

Neighbor-Joining tree of the NIPAL family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values

≥50% are presented here. Scale bar shows amino acid substitution per site. * shows paralog with missing tetrapods named as

NPA2B and NPAL3B by our group.

NIPA-like domain-NIPAL 
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NK Homeobox-NKX

Phylogenetic tree of  NKX family.

Neighbor-Joining tree of the NKX family members. Uncorrected p-distance was used. Complete-deletion option was used.

Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values ≥50%

are presented here. Scale bar shows amino acid substitution per site.



Phylogenetic tree of NPM family.

Neighbor-Joining tree of the NPM family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the

values ≥50% are presented here. Scale bar shows amino acid substitution per site. * shows paralog with missing

tetrapods named as NPM1B by our group.
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Phylogenetic tree of NRG family.

Neighbor-Joining tree of the NRG family members. Uncorrected p-distance was used. Complete-deletion option was used.

Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values ≥50%

are presented here. Scale bar shows amino acid substitution per site.

Neuregulin-NRG 



Phylogenetic tree of PALLD family.

Neighbor-Joining tree of the PALLD family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the

values ≥50% are presented here. Scale bar shows amino acid substitution per site.
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Phylogenetic tree of PDE family.

Neighbor-Joining tree of the PDE family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the

values ≥50% are presented here. Scale bar shows amino acid substitution per site. * is showing another paralog which is

missing in tetrapods named as PDE11AB by our group.
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Phylogenetic tree of PKD family.

Neighbor-Joining tree of the PKD family members. Uncorrected p-distance was used. Complete-deletion option was used. 

Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values 

≥50% are presented here. Scale bar shows amino acid substitution per site. * shows another paralogs which are missing in 

tetrapods, named as PKD1B and PKD1L2B, respectively by our group.
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POU  Family

Phylogenetic tree of POU family.

Neighbor-Joining tree of the POU family members. Uncorrected p-distance was used. Complete-deletion option was used.

Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values ≥50%

are presented here. Scale bar shows amino acid substitution per site.
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Phylogenetic tree of PPARGC family.

Neighbor-Joining tree of the PPARGC family members. Uncorrected p-distance was used. Complete-deletion option

was used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the

values ≥50% are presented here. Scale bar shows amino acid substitution per site.

Peroxisome Proliferator-Activated Receptor Gamma, Coactivator -PPARGC



Phylogenetic tree of PPP3C family.

Neighbor-Joining tree of the PPP3C family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the

values ≥50% are presented here. Scale bar shows amino acid substitution per site. * shows another paralog which is

missing in tetrapods, named as PPP3CAB by our group.

Protein Phosphate 3 Catalytic Subunit-PPP3C
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Pleckstrin and Sec7 Domain-PSD

Phylogenetic tree of PSD family.

Neighbor-Joining tree of the PSD family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the

values ≥50% are presented here. Scale bar shows amino acid substitution per site.



Phylogenetic tree of RBM family.

Neighbor-Joining tree of the RBM family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the

values ≥50% are presented here. Scale bar shows amino acid substitution per site.
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Phylogenetic tree of RHOH family.

Neighbor-Joining tree of the RHOH family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the

values ≥50% are presented here. Scale bar shows amino acid substitution per site. * shows another paralog which is

missing in tetrapods named as RHOGB by our group.
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Phylogenetic tree of RUFY family.

Neighbor-Joining tree of the RUFY family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the

values ≥50% are presented here. Scale bar shows amino acid substitution per site.
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Phylogenetic tree of  SEC24 family.

Neighbor-Joining tree of the SEC24 family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values

≥50% are presented here. Scale bar shows amino acid substitution per site.

Protein transport  protein  SEC24 



Phylogenetic tree of SEPT family.

Neighbor-Joining tree of the SEPT family members. Uncorrected p-distance was used. Complete-deletion option was used.

Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values ≥50%

are presented here. Scale bar shows amino acid substitution per site. * represent paralogs which is missing in tetrapods.

SEPT7B, SEPT2B and SEPT10B. *1 represents paralog which is missing in mammals named as SEPT12B by our group.
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Phylogenetic tree of SPOCK family.

Neighbor-Joining tree of the SPOCK family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the

values ≥50% are presented here. Scale bar shows amino acid substitution per site.

Sparc/osteonectin, cwcv and kazal-like domains proteoglycan (testican) - SPOCK
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Solute Carrier Family 26-SLC26A

Phylogenetic tree of SLC26A family.

Neighbor-Joining tree of the SLC26A family members. Uncorrected p-distance was used. Complete-deletion option was used.

Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values ≥50% are

presented here. Scale bar shows amino acid substitution per site. * shows another paralog which is missing in tetrapods, named as

SLC26A6B by our group.
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Solute Carrier Family 39-SLC39A

Phylogenetic tree of SLC39A family.

Neighbor-Joining tree of the SLC39A family members. Uncorrected p-distance was used. Complete-deletion option was used.

Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values ≥50% are

presented here. Scale bar shows amino acid substitution per site. * shows another paralog which is missing in tetrapods named as

SLC39A8B by our group.



SLIT

Phylogenetic tree of SLIT family.

Neighbor-Joining tree of the SLIT family members. Uncorrected p-distance was used. Complete-deletion option was used.

Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values

≥50% are presented here. Scale bar shows amino acid substitution per site.
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Synuclein-SNC

Phylogenetic tree of SNC family.

Neighbor-Joining tree of the SNC family members. Uncorrected p-distance was used. Complete-deletion option was used.

Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values

≥50% are presented here. Scale bar shows amino acid substitution per site.
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Phylogenetic tree of SYNPO family.

Neighbor-Joining tree of the SYNPO family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the

values ≥50% are presented here. Scale bar shows amino acid substitution per site.
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Phylogenetic tree of TACC family.

Neighbor-Joining tree of the TACC family members. Uncorrected p-distance was used. Complete-deletion option was used.

Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values ≥50%

are presented here. Scale bar shows amino acid substitution per site.
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Phylogenetic tree of TCF family.

Neighbor-Joining tree of the TCF family members. Uncorrected p-distance was used. Complete-deletion option was used.

Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values

≥50% are presented here. Scale bar shows amino acid substitution per site.
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Tetraspanin-TSPAN

Phylogenetic tree of TSPAN family.

Neighbor-Joining tree of the TSPAN family members. Uncorrected p-distance was used. Complete-deletion option was used.

Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values ≥50% are

presented here. Scale bar shows amino acid substitution per site. * shows another paralog which are missing in tetrapods

TSPAN3B, TSPAN7B, CD63B, TSPAN5B, TSPAN15B and TSPAN33B by our group.



UNC-5

Phylogenetic tree of UNC5 family.

Neighbor-Joining tree of the UNC5 family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the

values ≥50% are presented here. Scale bar shows amino acid substitution per site. * shows another paralogs which are

missing in tetrapods, named as UNC5CB and BAI1B, respectively by our group.
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Phylogenetic tree of VDAC family.

Neighbor-Joining tree of the VDAC family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the

values ≥50% are presented here. Scale bar shows amino acid substitution per site.
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HR lysine demethylase and nuclear receptor corepressor (HR)

Phylogenetic tree of HR family:

Neighbor-Joining tree of the HR family members. Uncorrected p-distance was used. Complete-deletion option was used. 

Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values ≥50% are 

presented here. Scale bar shows amino acid substitution per site. 

Hsa8

Hsa10

Hsa2

Hsa5



Nuclear Receptor Binding SET domain protein-NSD
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Phylogenetic tree of NSD family:

Neighbor-Joining tree of the NSD family members. Uncorrected p-distance was used. Complete-deletion option was used. 

Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values ≥50% are 

presented here. Scale bar shows amino acid substitution per site.


