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Bioinformatics analysis of the structure and function of RIPK4
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Abstract ; There are scant and contradictory reports on the structure and function of RIPK4 ( receptor—interacting
serine / threonine kinase protein 4). In this paper, bioinformatics methods were applied to analyze the chemical
properties, tissue expression, subcellular localization, signal peptide, trans—membrane region, space structure,
protein interaction networks and heredity conservation of RIPK4. The results show that the RIPK4 is hydrophilic
protein with unstable acidity without signal peptide and trans —membrane region, which is most likely located in
cytoplasm. Its main secondary structure elements are alpha helix and random coil, and it belongs to PKc_like and
ANK superfamily. GO analysis and KEGG pathway analysis show that interactive proteins PHLPP1, PHLPP2,
ACACA, ACACB, CNOTOL and CNOT6 deserve further study and indicate that RIPK4 has more complex
molecular functions and mechanism of action. The study provides some reference for further study of the function of
RIPK4 .
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Z 3| Wnt/B-catenin %5 £ F {5 5 18 I # #2, RIPK4
REAZ 45 293T 20l th Wnt/B-catenin {55 18 i, 1
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RIPK4 & H (1 )7 51 {5 & Ok B T NCBI

GenBank %04 £ ( https ://www. ncbi. nlm. nih. gov/) ,
PA“ RIPKA4+ ¥ 47 O K i), 8 R 15 3 A RIPK4
HHAR IR T IME R
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SignalP/) 73 1 RIPK4 A JC Y) I A7 55 F1 15 5 Ak,
TMHMM 2.0 T H ( http://www. cbs. dtu. dk/services/
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B W4 B b ), ff F NCBI 9 Conserved
Domain %38 72/ HT RIPK4 HZ5 4 58, fdi Fll SWISS-
MODEL ## #% il 55 2% ( https ://swissmodel. expasy.
org/ ) T = 4 2E R
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2.2 RIPK4 MBI SRS

ExPASy %4 %2 1 () ProtParam 7E£k T ELI
RIPK4 % ﬁﬁ%f‘j‘j C‘4043 H6486N117201200 st ’ ﬁ%i
& 91 610.79 Da, HHsa 2 & e dw iy, AP
f913.3% ,RIPK4 & [ S 2R HL 50 6.69 , BN
i) s G LA () R 1 Z L R (Asp M1 Glu) 345 101
A IE FLnf B 2 LR ( Arg AT Lys) 3E4595 4,
Ktk RIPK4 J& T-FRVE 45 M Bt, RIPK4 TEMiFL3h )
WL 20 PN 2 30 30 b, NERE R AN 42.09,
& TARGERA, IR RECH 95.07, BAF-15%
KR -0.237,
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Fig.1 Hydrophilic-hydrophobic analysis of RIPK4
SignalP-4.1 prediction (euk networks): sp_P57078.1_RIPK4 HUMAN
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Fig.2 Signal peptides analysis of RIPK4
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TMHMM posterior probabilities for sp|P57078.1|RIPK4 HUMAN
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Fig.3 Trans-membrane domain analysis of RIPK4

2.3 RIPK4 EAMNALARIEFRYS THAE R

NCBI ¥ UniGene U % 1 EST 45 2R 7R,
RIPK4 7E DL N IE R H8Uh 47 Rk, #8 DUE o3l 2
W 347,58 193, AR 97, 5 Ik 61, LA 46, H
41,011 32, iFIE 14, oAb FEFR A 2Urh g 3Rk ¥
DUy 2 - Sk Bk g 201, ZLARIE 53, iF9& 20,
R 14, JilieE 9, 45 H R 8,

PSORTII Fiill , RIPK4 & {57 T~ 48 ifd 5z i mJ fig v

K (60.9 %) , HR i REE AL TAIMERE (17.4 %),
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Fig.4 RIPK4 secondary structure analysis
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Fig.5 Functional domain analysis of RIPK4
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Fig.6 Prediction of RIPK4 Three dimensional structure

2.5 RIPK4 ZERRBEEERAST . EEERERSE
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/1 STRING %t 2 Tt 5 RIPK4 A E AR HIFY
HEHET, WE N EFE 0.7, ARGIECE,
RIPK4 FHAH AR M 45 (W 7). 5 RIPK4 A
HAEFR A R £ AL EE PHLPP1(PH domain and
leucine rich repeat protein phosphatase 1), PHLPP2
( PH domain and
phosphatase 2 ), LRGUK ( Leucine-rich repeats and
guanylate kinase domain containing) , Z MEHi i A &
AL o (acetyl-CoA carboxylase alpha, ACACA) , Z T
HilE A FRALEE B (acetyl-CoA carboxylase beta,
ACACB ), ASHIL ( Ashl ( absent,
homeotic ) -like ( Drosophila) ) , UBA52 ( Ubiquitin A-
52 residue ribosomal protein fusion product 1) , LRRK2
( Leucine-rich repeat kinase 2) ,CNOT6L( CCR4-NOT

leucine rich repeat protein

small, or

subunit

transcription 6-like ), CNOT6
(CCR4-NOT transcription complex, subunit 6) .

complex,

PHLPP2
=

B 7 RIPK4 EGHEEERAME

Protein-protein interaction network for RIPK4

Fig.7

XTUL L HAEE A IR 1T GO 43 #1 Al KEGG
ST, GO I Mrai SRR W, BAERE P & 4 T 40
JiA%F CCR4-NOT E 51K (WK 1), 25 L B4
A EALBEIEPE B A5G R (A) R R P IR
B PR A 2 Ao F O AR (L3R 2) W K & W R i 1A
AR, B EE A U B 10 A
YA T mRNA I TSR A ) #2 (L3R 3) . KEGG
AT A SRR, BRI B E R TR R A
Y16 n g 5 R A VR R G R RNA 8 i 5 38
Berh (WL 4), B ULHEN, RIPK4 5 PHLPPL,
PHLPP2 . ACACA ,ACACB ,CNOT6L F11 CNOT6 =[]
1 OC REARHE— DR

F1 GO AR SEER

Table 1 GO cellular component classification results

D 0 M 2 R R Bt PR Bk /> HRR IR
G0:0030014 CCR4-NOT & &1k 2 0.028 3
G0:0005634 I A% 10 0.046 7

x2 GO HNFINEEDEER
Table 2 GO molecular function classification results

D ST IREERE BE R B/ R R LR
G0 ;0003989 CTHHHRE A ARG M 2 0.001 08
G0:0003824 P T 10 0.004 54
G0:0004075 YR AR P 2 0.004 54
G0:0004535 B (A) 5 AL R Bl 5 2 0.005 04
G0 ;0043167 BrEE 10 0.013 70

2.6 RIPK4 EHZF LI FABEL K R

XPARTE A F RIPK4 8 H it 47 2 #5509t
Moy (ULIET 8) . A RIPK4 H H Y & iR
750 5 R e D B B PR XS AR T

TRITBRE T £71 R AR AL 23 53] S 93.41% . 92.57% .85.25%
85.13% .83.39% .70.99% . 60% F153.67% , ‘5 ¥) Fh 1k
AL R A — %, 1] RIPK4 25 ek ki ferp B
PRSP T2 RE
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Table 3 GO biological process classification results
D A AR BEPR B/ A HEHR R IR
G0 0006796 PR AL A YRR A 8 0.001 21
G0:2001295 N BEHEG A A9 it 2 0.001 21
G0 ;0010606 P AT mRNA i T e 2 0.010 90
G0:0006768 RN 2 0.015 30
G0 ;0006853 PR 2 1R 2 0.015 30
G0 ;0006112 AE Rt A IR AR 3 0.037 30
G0 0006084 A A £ R 2 0.039 60
% 4 KEGG pathway B82%5%
Table 4 KEGG pathway lists
D PR TR B Bt/ HER R AR
00061 Jg 5 T A= ) 2 0.001 13
00640 PR AR 2 0.018 50
00620 PIBRAR A 2 0.019 40
01212 Jig 105 R A 2 0.021 00
03018 RNA 1% 2 0.036 70
96 H.sapiens P57078.1
100 -r P.troglodytes XP 001134659.1
86, L Mmularta XP 001107026.1
100 M musculus NP 076152 2
o7 100 I: R.norvegicus NP 0011005731
S.scrofa XP 003132829.1
G.gallus XP 004934622.2
X tropicalis XP 0029413321
D.rerio NP 998243.1
ITI
8 RIPK4 EEMSFHLH
Fig.8 The phylogenetic tree of RIPK4
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AFRE B K EE 1, ToAF 5 WRORN I JBE DX 38, 5 57 T4
Ji S B P BEPE e R, RIPK4 (1) 388 250 2 o-12
JiE, J& T PKc_like Al ANK #8 5% , HA #2514 7]
FHEAEH S5 H1E B

i RIPK4 EAES PR GO 43t #1 KEGG i
AT R, AR £S5 LB A £
AR R S A Y R, B EEE TIRIRAY
BB R I R A AP T A A s PR A
RIPK4 HAE# 14, ACACA 1 ACACB 3| Xk,

AEH, HBTHTSE & B, 1R Z 4L 18] Warburg 200N UG
75 e A A R T BRI AR IR B- A AR AR
AN J& B8 B2 i 155 4% . AMPK ( AMP-activated protein
kinase ) 3 o W FR 1k £ WEAH T A SR LT (acetyl-CoA
carboxylase , ACC) , 71 il 21 At H Big iy R 5 A, e itk
KA Bk, T 4EH5 38 2501 T 240 it b i) g B AR
BN ACACA AR KA i 105 198 25 4 A 1 1y B
BB AR A R AR I — S TE 2 Wi AR R
ACACB J&2— 1R A Z I REME R 52, e IR 1% 15 17
PR AAL RO REAL A A=, RIPK4 5 ACACA Fl
ACACB Z I X R K2 5 MR A A —&
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X 5 A YIE BB RIPK4 19534548 5 D) hg 111
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EBNEEVE T, RERE N PI3K/ Akt 5 53 %, i Akt
[ C A3l 473 {7 Ser #8FE N PKC 45 HAth AGC ¥
(R K 3 A 2 A 2w R Ak, Akt Bl PKC %) i 05 P 52
S, B — A 0 20 i s PHLPPL A
PHLPP2 1 AE % 8 7% Mstl, {2 35 40 gi 70 i
S, PHLPP 38 406 Ake 35 2 PR B AR 1)
AR B M B4 AR, I EMT i 48, i — 20X 4
JiAE #8 ke 5) f AR E Y RIPK4 5 PHLPP1 Al
PHLPP2 Z [H] ) & & i A WL HRGH , AR SCor BT e
MIZ A A AR, A Sk B B RIPK4 1B AL
il 5% 1T,

E—4 B GO 43 A il KEGG 3 43 A1 4% S ]
AL EAEREN S 55 (A) -5 5 MO0 A% 198 B 0 1 4
4 A FIUIRE, ¥ B UE S 40  mRNA i T 454
Pt A, W3 T RNA MM &k, P,
RIPK4 5 CNOT6L F1 CNOT6 =2 8] it 56 Z& {15 4k 2%
5%, CNOT6L Fl CNOT6 /& CCR4-NOT & AR
5L E A RIE— A E LR AT LG, 68 R
mRNA 11 poly (A) &, T fff mRNA & A5 B A, 41 il
BEEL R, H AT M R4 56T RIPK4 5 CNOT6L
FI CNOT6 Z [A] 3¢ R MR IE , FR 55 B A1 Z 0] i AH AR
LA B IR AR RIPK4 AE P

4 4 ik

X} RIPK4 {943 F 245 Ha A B AL v SRk A7 AR M 15 8
2O, R i — 2 W 5T AR W 2 T e K B0 AL B
H—EWS%, T,
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H-0.237 , A FE RN 42.09, 8 ToRKE A R,
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_like # K ANK KK, ToAF 5 Ik FES B 25
P 3,

3)RIPK4 £ 41
P F AR,
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