Supplementary Table 1

Table S1 Functional proteins associated R-spondin (Homo sapiens) and their protein IDs analyzed in this study.

Seq
No.

Protein

Protein/ Gene ID

Protein length

Other Information

R-spondin-1

NP_001033722.1

263 aa

DEFINITION: R-spondin-1isoform 1
precursor [Homo sapiens].

ACCESSION: NP_001033722

VERSION: NP_001033722.1
G1:84490388

R-spondin-2

NP_848660.3

243 aa

DEFINITION: R-spondin-2 isoform 1
precursor [Homo sapiens].

ACCESSION: NP_848660

VERSION : NP_848660.3
Gl:222446611

R-spondin-3

NP_116173.2

272 aa

DEFINITION R-spondin-3 precursor
[Homo sapiens].

ACCESSION NP_116173

VERSION NP_116173.2
G1:18490982

R-spondin-4

NP_001025042.2

234 aa

DEFINITION R-spondin-4 isoform 1
precursor [Homo sapiens].

ACCESSION: NP_001025042
XP_297816

VERSION: NP_001025042.2
G1:83722284




Supplementary Table 2

Table S2 (Rspo)s and their genes

No | Gene/Locus Gene ID Gene Location Protein (Gene product)
1 RSPO1 Gene ID: | Chromosome: 1; 1p34.3 R-spondin 1
284654
(38076821..38100595)
2 RSPO2 Gene ID: | Chromosome: 8; 8g23.1 R-spondin 2
340419
(108911544..109095913 )
3 RSPO3 Gene ID: 84870 | Chromosome: 6; 6¢g22.33 R-spondin 3
(127439844..127520626)
4 RSPO4 Gene ID: | Chromosome: 20;20p13 R-spondin 4
343637

(939095..982907)




Supplementary Table S3- (Rspo)s and their compositional analysis, charge

repetitive structures, and cysteine positions

distribution analysis,

Mol. Compositional
wt. analysis of amino . X .
Name acids Charge Distribution Analysis Repetitive Structures
(kdal) cysteine positions
A :19(7.2%); A. SEPARATED,
C++: 23(8.7%); TANDEM, AND PERIODIC
D-: 5(1.9%); E REPEATS: amino acid
:18(6.8%); F : alphabet.
5(1.9%)
0400000000 Repeat core block
G :26(9.9%); H 0000000000 length: 4
1 6(23%); 12 7( 0+00+0++0+ +000-
2.71%); K :19( 00000 0+00-000-0
7.2%); L+ 17( 0000+000+0
6.5%) Aligned matching
0000-+0-0+ blocks:
M 4(1.5%); N 0000000000 0000~
0 9(3.4%); P : 0+00- 00+00+0+0-
15(5.7%); Q : 00-0000000 00+0+-
15(5.7%): R+ : 0000 [ 129- 132] CPEG
29 21(10.3%) [ 206- 209] CPEG 6,40, 44,47, 53
' 0+0+000000 - ,56,79,94,97,
R-spondin- ﬁd S :21(8.0%); T 000000000 - 102,105,111,1
1 W | w0 RERER
2%); W 00000000 ’ ’ '
3(1.1%); Y : 3( ++000000++ 00-- Lelem 2vl RRKG ,199
1.1%) +0++00 [ 241- 244]  RRKG

00000-0000 0-0+-
0++00 0++0000-00
++++0000++ -
000+000++ -0+-
00000+

+++0000000
0000000000 000

B. SEPARATED AND
TANDEM REPEATS: 11-
letter reduced
alphabet.

(i= LVIF; += KR;
-= ED; s= AG; o= ST;
n= NQ; a= YW; p= P;
h= H; m= M; c= C)

Repeat core block length: 8




A 10¢(
4.1%); C++:
240 9.98)7 D 000+000000
0 9( 3.7%);
E : 15¢ 000000-000
‘ 2;)' - 0000+0++0+ A. SEPARATED,
15(05,39) +000000000 TANDEM, AND PERIODIC
o +000000+-0 REPEATS: amino acid
G ;o174 000+000+00 alphabet.
7.0%); H
7( 2.9%); I 000++-00+0 00— Repeat core block
8'( 3 ’3/) 0000000 00000+00- length: 4
<L e o
8.6%); L- 15,21,46,52,5
28 0+0+000000
13( 5.39%) 5,74,78,93,96
.3 B. SEPARATED AND
R di kd +0+00--00- 00000 TANDEM REPEATS: 11- »101,104,110,
e 1 M e 00- 00-00-0000 lett d d‘ 113,124,128,1
- - - - r r
2 @ 2.9%); N : 000000400 i heb te uee 41,145,156, 16
= a abet.
10( 4.13); P P 3,187,196,203
o( 3.7%) +0000+000-
S 0+0+000++0 (i= LVIF; += KR;
Q ( -= ED; s= AG; o= ST;
3.7%); R+
0+-0000000 O- n= NQ; a= YW; p= P;
27(11.1%)
04+4+04+000 h= H; m= M; c= C)
s 16 +00000++00 +0+-
6.6%); T ++0+++ +++00-+00- Repeat core block
SRl -+ length: 8
11( 4.5%); 00000000 g
V- 7(
000
2.9%); W
4( 1.6%); Y
: 6( 2.5%)
A- o 7( 000+000000 A SEPARA A A
2.6%); Ct+: 000000-000 - SEPARATED, T NDEM’ NP
22( 8.1%); D 00000+0++0 PERIODIC REPEATS: amino acid
s 7( 2.6%); ++00000000 alphabet.
E 18 ( 000000000~
6.6%); F 000000040+ Repeat core block length: 4
(2.9%)
00000-+000 Aligned matching blocks:
21 ( +000000000
7.7%); H : 0000000+00 - [ 93- 99] NK__CTKCK
10 7( 2.6%); I 00+00+0+0 -0- 41,45,48,54,5
5 : 12( 4.4%); 0000400 [107-115] NKNFCTKCK 7,76,80,95,10
R-spondin éd K+ : 00+0+00000 2,105,111,114
3 P a1 33(12.19%); ,125,129,142,
L- : 14¢ 000+00-000 -00- 148,159,166, 1
5.1%) 000000 -0000000-0 90,199
0-00000000
M o 5¢( ++0+0000++ 00- B. SEPARATED AND TANDEM
1.8%); N 0+0+-00 REPEATS: 11-letter reduced
15( 5.5%); P alphabet.
: 13( 4.8%); 00000+0000 0000-
0 14 ( 0++00 00+++00+0- (i= LVIF; += KR; -= ED; s= AG; 0=
5.1%); R +0++0+-+++ ST; n= NQ; a= YW; p= P; h= H; m=
20( 7.4%) ++00+0-0+- 000- M: c= C)
0+00-0
P22l Repeat core block length: 8
3 1%); T 04+-00-0+-0 epeat core block length:
14( 5.1%); V +000++++00 -




+0+000000 00

: (
1.1%); Y
6( 2.2%)
A 11¢(
4.7%); C++:
23( 9.8%); D
7( 3.0%); A. SEPARATED, TANDEM, AND
E ;14 PERIODIC REPEATS: amino acid
6.0%); F 0400000000 00000~ alphabet.
6( 2.6%) 0000 O0++++00000
0000000000 00-- Repeat core block length: 4
G+ : 000000 00+00000++
27(11.5%); H Aligned matching blocks:
5(2.1%); -00+000+00 0O-
i 7( 00000000 +00- [ 67- 76] GKCLHDCPPG
3.0%); K : 00+0++ 00000-0000
26 15( 6.4%); L 0-000+0++0 [116-125] GKCLPTCPPG
B 20( 8.5%) 0000+0+000 6,35,38,41,47
R-spondin- kd [208-211] RKDR ,50,73,88,91,
. o M2 0000000000 00+- 95,98,104,118
0.9%); N 000-0- 0000000000 [214-217] RKDR ,122,135,139,
6( 2.6%); P 0000+00000 000- 150,157,181,1
16( 6.8%); 0+0+-0 0+000--000 90
Q : 14
6.0%); R++: 00000-0++0 B. SEPARATED AND TANDEM
27(11.5%) 000+0000-+ REPEATS: 11-letter reduced
0000++0++- ++0++- alphabet.
S 10 ( ++0- ++0-0+0+00
438 T 0000 (i= LVIF; += KR; -= ED; 5= AG; 0=
100 4.3%); ST; n=NQ; a=YW; p=P; h=H; m=
V- 7( M; c= C)
3.0%); w :
?( 1(3;)'7%;{ Repeat core block length: 8




Supplementary Table 4

Table S4- Phosphorylation sites of (Rspo)s



R-spondin-1 R-spondin-2 i i
A QT Prhosphorylation sites predicted:Ser: 4 Thr: 1 Twyr: 1
R Serine predictions
Mame Pos Context Scoxe Pxed Hams Feos CO“‘::"‘: Sceoxs  Fxed
-
R_spondin_1 13 ALVLSWTHL 0.031 R E—;EE:;‘;:—; l; gﬁ;gzi‘ééé g - ggz -
R_spondin_1 z0 HLTISSRGI ©0.925 =5% — nain 2 = = S0vs L
F_spondin_1 21 LTISSRGIK 0.003 R 37222231“7: ;i g{:zﬁii&iﬁ g: z;; ,j,,
R_spondin 1 33 QRERISAEGS 0. 99_3, :5: Rispo;xdi;xiz 36 ASYVSMPIC ©.015 .
;—ziz;gi_—’—i 3_5 gﬁgggﬁ;é 3:2;_:, 5_ E_spondin_ 45 HGCLSCSKD ©.006 .
e s T ECEDELE o oo . R_spondin 2 a7 CLSCSXDNG 0.083 .
R_spondin_1 78 VCLESCPFG 0.010 = 2—222:3;"—: ff Eﬁfiigggg g' éz; -
By AImEmEEe 27 ERCESHENEC  0.903 - R_spo;jdi:j_z 80 HSCPSGYYE oO.047
Efzizz:z;?fi ;‘in EEE?;SAAE 8 223 B_spondin_ 2 103 ENCDSCEFSK ©0.040 .
Eoninn i mESEER S8 s g )
R_spondin_1 1asa MECSSPAQC 0.494 - S e Pt Pt = o oo
B_spendain 1 =2 SCEMSEWSE  O.023 " Rispcl;ldi;l74 193 TIAESRRCK ©O.788 =~5=
R_spondin_1 154 MSEWSPWGE 0.313 - CE e Py et Doomm oo
R_spondin_1 180 WEPCSKHQQR O0.537 *~5=% — s — ]
R_spondin_ 1 172 FRRGSEERT 0.298 =5=
B_spondin_1 191 HAACSDTKE 0.143 - Threonine predicrions
R_spondin_1 232 ARKESKEAG 0.993 =~Sw
R_spondin_1 239 AGAGSRRRK 0.794 *5=% Mame Fos Context Score Pred
R_spondin_ 1 259 GPLTSAGPA 0.013 - A
— — = R_spondin 2 111 HDECTHCKY 0.344 .
R_spondin 2 1zs PLEETMECY 0.171 -
TLLESEEELINS FIEEEE LSRRy R_spondin_2 iss SEWGTICSRN 0.106 R
R_spondin_2 162 RNMRTCGFK 0©.007 -
Hame Pos Context Score Pred B _spondin_ 2 171 WGLETRTRQ O0.07& _
o R _spondin_ 2 173 LETRTRQIV 0.020 -
[r siz=met, 5 D B = F_spondin_2 EE-TS PVHDTILCE 0.027 -
[L_eeEmeklm, 2L G CHESOERFEETE D207 A F_spondin_2 iso ILCPTIAES 0©.098 -
[Lsis=mekin, Al ai= ELIFSASEs  Do=25S = &_spondin_2 199 RCKMTHRHC ©.398 R
R_spondin 1 i1z= RRNGETHECS  0.023 - R _spondin 2 209 GGERTIPKAK 0O.880 =T~
R_spondin_ 1 178 SEERTRRVL ©0.926 =T* R =pondin 2 S22 VELATDEAN o0.213 i
R_spondin_1 193 ACSDTKETR ©0.047 . — — =
R_spondin_1 196 DIKETRRCT ©O.888 =Tw
R_spondin_1 200 TRRCTVRRYV ©0.990 =T* TEEEeRe et lEE e
R_spondin_ 1 253 QOQGTVGPL ©0.128 .
R_spondin_1 258 VGPLTSAGE 0.421 . . - D, T
- A
. L R_spondin_2 B WCHDYSHCQ 0.095 B
ToEEZDiine FEEFELEELED & _spondin_ 2 za KRASYVSNE 0.941 ~¥=
R_spondin_2z 71 GMRQYGECL 0.041 -
Hemes E=g EonEesE SSore e % _spondin 2 =2 CPSGYYGHR 0.129 R
7 B spondin 2 83 PSGCYYGHRA oO.190 -
R_spondin_1 =3 CPPGYFDAR 0.897 =¥~ R spondin 2 anm TS @ . mEsl )
R_spondin_1 119 EGLYLHKG ©0.923 *Y* — — =
R_spondin_ 1 1286 KGRCYPACP ©0.019 .
ELSPNSuAln R-spondin-4
Ehosphorylaticn sites pradiccad: S e s mrTSEeT CEED) TSR 2 o

38 -
49 -
a6 -
£l -
2 -
11eé -
44 -
151 -
257 o
ise -l
228 g
235 -
237 s
240 S
241 g
265 -y
=
Pred
3
3
3 -
3 -
3 5
3 -
3 -T-
3 -
3 o
3 ~T=
3 -
3 i
3 -
3 -
Pred

predictions

Hame Fos Context Score PFred
-
a2 CIIC: NG O. S
£ ENGCSTCQQ © 5
87 ATICESCFESQ o -
100 0. .
48 0. -
ise 0. -
165 0. -
R_spondin_ 8s 0. *gw
R_spondin 187 0. 5=
R_spondi 201 0. .
Threonine predictions

Name FPos Score Pred
R_spondin_ 4 0. -
R_spondin_4 o. -
R_spondin_4 0. -
R_spondin_: 0. -
R_spondin_+% 0. .
R_spondin_: 0. >
E_spondin 0. -
0. 5
R_spondin_: 0.0 -
R_spondin_4 0.0 n

rosine predictions
Mame Fos Context Score FPred
w

R_spondin_ 4 GIRQYGHKCL 0.007 -
R_spondin_4 CPEPGYFGIR 0.457 -
R_spondin_4 KRQFY: G 0.0%6 >
R_spondin 4 QFYLYKGKC 0.026 -




Supplementary Table 5

Table S5- N-glycosylation sites of (Rspo)s

R-spondin-1

(Threshold=0.5)
SegName Pozition Potential Jury H-Glyc
agreement resunlt

BE-spondin-1 137 NGTM 0.6591 (8/9) 1

R-spondin-2
(Threshold=0.5)

SegName Position Potential Jary H-Glyc
agreement result

R-spondin-2 160 HRTC 0.6008 (6/9) +

R-spondin-3

(Threshold=0.5)

Segilame Position Potential Jury H-Glyc
agreement resuolt

E-spondin-3 23 NHASR 0.3513 (5/9) +
B-spondin-3 36 NVEQ 0.7283 (9/9) ++
B-spondin-3 137 NHTM 0.5859 [6/9) +
E-spondin-3 154 HNETR 0.5246 (T/9) +
R-spondin-4

(Threshold=0.5)

Segilame Pozsition Potential Jury H-Glyc

agreement result



Supplementary Table 6

Table S6- O-glycosylation sites of (Rspo)s

R-spondin-1 R-spondin-3
Wame 5/T Pos G-score I-score Y/N Comment [ Name S/T Pos G-score I-score ¥/N Comment
R_spondin_1 3 13 0.123  0.044 - R_spondin 3 5 7 0.113  0.05% -
R spondin 1 T is 0.173 0.052 = R_spondin 3 s 21 0.110 0.054 -
R spondin 1 T 18 0.208 0.055 - R_spondin 3 5 25 0.151 0.042 -
B_spondin_1 3 20 0.168  0.08% - R_spondin 3 5 38  0.197 0.116 -
R spondin 1 5 21 0.130 0.078 = R_spondin 3 T a7 0.238 0.030 =
R_spondin_1 5 33 0.241  0.053 - R_spondin_3 5 49 0.166 0.034 =
E_spondin 1 5 37 0.1%0 0.038 - R_spondin 3 5 56 0.105  0.058 -
R spondin 1 5 48 0.159 0.062 — R_spondin 3 35 78 0.161 0.103 -
R spondin 1 5 57 0.093 0.067 - R_spondin_3 3 73 0,158 0.034 -
E_spondin 1 5 78 0.178  0.253 - R_spondin 3 5 82  0.164 0.034 -
R spondin 1 5 107 0.076 0.057 = R_spondin 3 T 87 0.240 0.057 =
R_spondin_1 i 112 0.150 0.052 = R_spondin_3 T 96 0.208 0.030 =
R spondin 1 35 133 0.296 0.057 - R_spondin 3 T 104 0.170 0.020 -
R spondin 1 5 1324 0.316 0.133 = R_spondin_3 T 112 0.116 0.051 -
R_spondin_1 i 139  0.508  0.058 = R_spondin_3 5 116 0.082 0,032 =
R spondin 1 5 143 0.465 0.039 - R_spondin 3 T 138 0.206 0.045 -
R spondin 1 5 144  0.425 0.026 - R_spondin_3 5 144 0.225 0.036 =
R_spondin_1 E 151 0.296  0.048 - B 3 5 151 0.198  0.03% -
R spondin 1 5 154 0.277 0.035 — R_spondin 3 5 157 0.241 0.050 -
R_spondin_1 5 160 0.243 0.032 - R_spondin_3 T 160 0.363 0.048 =
B_spondin_1 E 172 0.221  0.026 - R_spondin 3 T 165  0.391  0.055 -
R_spondin 1 T 176 ©0.270 0.058 = R_spondin 3 T 172 0.378  0.03% -
B_spondin_1 3 191 0.298  0.042 - R_spondin_3 T 174  0.288  0.032 -
R:spundin:l T 183 0.443 0.044 - R_spondin 3 5 184 0.276 0.154 -
R spondin 1 T 196  0.438  0.076 - R_spondin_3 T 193 0.342  0.086 -
R_spondin_1 i 200 0.365 0.031 = R_spondin_3 T 196 0.341 0.073 -
R_spondin_1 5 232 0.128  0.043 - R_spondin 3 T 200 0.278  0.025 -
R_spondin 1 5 239  0.230 0.030 = R_spondin 3 3 228 0.288  0.044 -
R spondin 1 T 253 0.491 0.288 = R_spondin 3 b3 235 0.345 0.080 =
R _spondin 1 T 258 0.551 0.078 T - R_spondin 3 B 237 0.344 0.021 -
R spondin 1 5 259 0.484 0.383 = R_spondin 3 5 240 0.302 0.043 =
--------- R_spondin 3 5 241 0.309 0.058 -
Respondin.2 R spondin 3 3 265 0.291  0.082 -
Nar{.‘l 5/T Pos G-score I-score Y/H Comment R_spcmd_}:l 3 & Az @& D086 -
F_spondin 3 5 269 0.370 0.085 -
e S S oiis ol osa B R_spondin_3 T 270 0.478  0.029 -
R_spondin_2 s 13 0.092  0.041 -
R_spondin 2 s 23 0.142  0.031 - R spondin 4
R_spondin 2 5 33 0.168 0.034 =  [M|cooccccococococopooCocooooCODCCCODCCCCODECECODCCCCOCCECODCCCCEOEE000DCCCCD ]
R_spondin_2 E 36 0.155  0.080 -
R_spondin 2 5 45 0.136 0.053 - Name S/T Pos G-score I-score Y/N Comment
R_spondin_2 S 47  0.133  0.059 -
R_spondin 2 5 53 0.102 0.029 = R spondin 4 T 23 0.138 0.101 -
R _spondin 2 s 77 0.153  0.053 - R_spondin_4 T 36 0.221  0.037 -
R_spondin_2 E B0 0.164  0.037 - R_spondin_4 s 47  0.142 0.073 -
R_spondin_2 s 103 0.114 0.021 - R_spondin 4 s 48 o0, 0.023 -
R _spondin 2 s 106 0.092  0.061 - R_spondin_4 T 43 0. 0.028 -
R_spondin_2 T 111 0.139  0.053 - 2_spondin_4 T 24 0. 0.023 -
R_spondin_2 T 138 0.310 0.042 - R_spondin 4 S 97 0. 0.021 -
R spondin 2 s 151 0.179  0.033 - R_spondin_4 S 100 0. 0.055 -
R_spondin_2 T 155  0.234  0.043 - 2_spondin 4 T 121 0. 0.456 -
F_spondin_2 5 157 0.168 0.032 = R spondin 4 i 126 0. 0.057 -
R _spondin 2 T 162 0.268  0.035 - R_spondin_4 T 132 0. 0.055 -
R_spondin_2 T 171 0.243  0.033 - R_spondin_4 s 148 0. 0.036 -
R_spondin_2 T 173  0.246 0.063 - R spondin 4 T 151 0. 0.051 -
R_spondin 2 T 184 0.328  0.062 - R_spondin_4 T 156 0. 0.031 -
R_spondin_2 T 189  0.304 0.178 - 2_spondin 4 s 159 0. 0.026 -
R_spondin_2 5 193  0.180 0.055 = R spondin 4 5 165 0. 0.032 =
R spondin 2 T 139 0.377  0.055 - R_spondin_4 T 180 0. 0.088 -
R_spondin_2 T 208 0.241  0.042 - R_spondin 4 s 185 0. 0.068 -
R_spondin_2 5 233 0.167 0.037 - R spondin 4 E 187 0. 0.059 -
R_spondin_2 T 238 0.382 0.065 - R_spondin_4 s 201 0. 0.031 -






