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Background: The Biology of AGGF1

AGGF1: angiogenic factor with G patch and FHA domains 1
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Background The Blology of AGGF1
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The Structure of AGGF1

»Sequence Analysis
» Motif Prediction
»Secondary Structure Analysis

> Structure Prediction



Sequence Analysis

Molecular weight = 80977.11 Residues =714
Average Residue Weight =113.413 Charge =-19.5
Isoelectric Point =5.1109

A280 Molar Extinction Coefficient = 60450

A280 Extinction Coefficient 1Img/ml = 0.75
Probability of expression in inclusion bodies = 0.497

Property Residues Number Mole%

Tiny (A+C+G+S+T) 189 26.471

Small (A+B+C+D+G+N+P+S+T+V) 350 49.020
Aliphatic (A+1+L+V) 145 20.308

Aromatic (F+H+W+Y) 69 9.664

Non-polar (A+C+F+G+l+L+M+P+V+W+Y) 289 40.476
Polar (D+E+H+K+N+Q+R+S+T+Z) 425 59.524
Charged (B+D+E+H+K+R+Z) 247 34.594

Basic (H+K+R) 119 16.667

Acidic (B+D+E+Z) 128 17.927

pepstats(v6.0.1) - Calculates statistics of protein properties



Hydrophobic Analysis

Hydropathy Analysis
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Signal Peptide Prediction i

No signal Peptide is found in several programs. 1
It may contain a NLS.

MASEAPSPFRSFPFPPPTSPEFPELAQLRREKVERLERELRSCERAVREIEKLLHHTERLYONA
ESHNQELRTOVEELSKILARGENEDNEESDYEVATENHAPWSISDYFYQTYYNDVSLFNE
VTELSDOADOATETSILNSKDHLAVERDAYPGTDRTERYEY RAVIHF ASHSQEF ASALAT
EDTSLEGSSLAESLEAAAEAAYSOTGFSYDERTGLY FOHSTGFYYDSENQLYYDPSTGIY
YYCDVESGRYQFHSRYDLAFPY PTSSTERSKDERLEEEREDPDSSATHEEKDLNSEDQEAF
SYEHTSCHEEENRF ANNEEEAR T GITHHENSFPEYTYPTSGHT IESPLHENISHSTSFEDEK
IMETDSEPEEGEITDSOTEDSYDEATITSEGRYTAEDSEDEDEDEIWFPCIRVIVIRSFVL
RIGSLFIITAVNFATIGREKDMEHT LRIFPEYGYSEFHAEIYFDHDLASY VLVDAGSQNGT
IVHGERILAFPKTKCDPY VLEHGDEVEIGETYLSFHIHPGSDTCDGCEPGRVEAHLELDEEK
DESFYGPTLSEEEKELERREELEEI RYEYGLANTEY EDEKT LENFPKY KDRAGERREQVGS
EGTFQRIDAF ASYHSEITDSHEGREMLEENGH EEGEGLGEDGGGNET PIQLALRRTHAGL
GTGEPSSFEDVHLLARENEEN Y DEARERFTERFPET KPQEDDPGTMPWVEGTLE
 OROTEIN



Signal Peptide Prediction

Predicted Localization: Not Secreted, Not Nuclear,
Cytoplasmic.

But it is enriched in nuclear, and also can be secreted.

Explanation:

Noncanonical secreted pathway exist in many growth
factors, such as FGF family.

AGGF1 can bind to other factors when it is transported
into nuclear.
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Phosphorylation Site Prediction

b
Description Position Score Sequence Profile

a 269 0.55 QFHSRVDLQPYPTSSTRQSKDRKRLRKRKRRRDPDSSATNEERDL 0.72
329 0.67 ENFANMRRRARIGIHHRNSPPRVIVPTSGNTIESPLHENISN 1.10
334 0.24 MRRRARIGIHHRNSPPRVTVPTSGNTIESPLHENISNSTSFK 0.38
656 0.53 LGRDGGGMRTPIQLQLRRTHAGLGTGRPSSFEDVHLLQNENK 0.60
666 0.19 PIQLQLRRTHAGLGTGRPSSFEDVHLLQONRNRKRNWDRARERF 0.67
712 0.18 PETRPQRDDPGTMPWVRGTLE* 0.40

Summary

Submitted sequences: 1
Submitted S/T residues: 109
Number of predicted sites: 6

pkaPS$S - Prediction of protein kinase A phosphorylation sites

using the simplified kinase binding model



Phosphorylation Site Prediction

SS MS

0 3 S7-p
0 3 S11-p
0 2 S17-p
0 1 D148-ca
0 1 -

0 3 $543-p
0 3 $550-p
0 1 K551

0 1 S615-p
0 1 K664-a
0 1 K679-a

human

_MASEAPsPPRsPPP
EAPsSPPRsSPPPPTsSP
RsPPPPTsSPEPELAQ
DHLOQVENdAYPGTDR
under review
RLDKKDEsSFVGPTLs
sFVGPTLSKEEKELE
FVGPTLSKEEKELER
DAPASVHSEITDSNK
HAGLGTGEPSSFEDV

HLLONKNEKNWDKAR

57
512

518

5308-p
P540
5547
K548-a
5612
K661

K676

mouse

_MASEAPSPPSPSPP
APSPPSPSPPPPASP
PSPPPPASPEPELAQ
under review
SVEYINCSEDEHSGN
RLDRKDEPLVGPALS
PLVGPALSEKEEKELE
LVGPALSEEEKELER
DAPASVHSEITDSNK
HAGLGTGKLSSIDDV

HLIOQONKSKKHWDKAR

\) PhosphoSitePlus’



Secondary Structure Analysis Y /s

odB e Z 4 BT B S r
AHEMEIE | Pa HE /19255 SAEMRE [ PP HE 159855
Glu(-) 151 H al 1.70 H
Met 145 H Ile 1.60 H
Ala 142 H Tyr 147 H
Leu 121 H Phe 1.38 H
Lys(+) 1.16 H Tp 1.37 h
Phe 1.13 H Leu 1.30 h
Gln 1.11 H Cys 1.19 h
Tp 1.08 H Thr 1.19 h
Ile 1.08 H Gln 1.10 h
al 1.06 H Met 1.05 h
Asp(-) 1.01 I Arg(+) 0.93 1
His(+) 1.00 I Asn 0.89 1
Arg(4) 0.98 1 His(+) 0.87 1
Thr 0.83 1 Ala 0.83 1
Ser 0.77 1 Ser 0.75 b
Cys 0.70 b Gly 0.75 b
Tyr 0.69 b Lys(+) 0.74 b
Asn 0.67 b Pro 0.55 b
Pro 0.57 B Asp(-) 0.54 b
Gly 0.57 B Glu(-) 0.37 B

From Prof. Lai Luhua Peking University
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Secondary Structure Analysis

AGGF1 is a helix-rich protein
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Secondary Structure Analysis

510 . 520 . 530 . 540 . 550
hzdevkigetvlsfhihpgsdtedgeepgqurahlrldkkdesfvgptls
helix HHHHHHHHHHHH HHHHHHHH H
sheet EEE EEEE
turns TTTTTTTTT TT TTTT
co1l cC C CCccC
SB0 . 570 . 580 . 590 . B0O0
keekelerrkelkkirvkyzlqnteyedektllmpkykdraglareqvgs
helix HHHHHHHHHHHHHHH HHHHHHHHH  HHHH

sheet EEE EEE

turns T TT T

co1l CCCccc C CCC CCC
610 . Bzo . B30 . Bb40 . BS0

egtfqrddapasvhsel tdsnkgrlmlelmgwklkzezl gkdzzamktpiq

helix HH HH H HHHHHHHHHHH
sheet EE EE EEEE
tarns T TT TT TTTT
co1l CC CCCccC cC C CCccC ccc
660 . BT0 . B30 . B30 . TOO
lqlrrthagl gtgkpssfedvhl]l gnlmldmwdkarerftenfpetkpqk
helix HHHHHHHH HHHHH
sheet EEEEE E
turns T TTIT TTTTT TT TTT TIT
coil CC C CCccC C cccc C
T10
ddpgtmpwvkgtle
helix H
sheet EE
tarns TTT T

coil C CC CCCC

¥

Residue totals: H:286 E:104 T:
146 C:17/8

percent: H: 41.0E: 14.9T: 20.9
C:25.5

It is still very difficult to predict
the loop structure.

garnier(v6.0.1)



Structure Prediction

€ The Blast Result
€ Domain Analysis
@ The Brief Analysis of Coiled-coil Domain

€ The Comparative Modeling of FHA Domain



The Blast Result

Color key for alignment scores
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The Unique Structure of AGGF1

19-85aa 197-256aa 435-508aa 619-663aa
Legeine
e o @ &

382 592 695 898 1063 1252 1583 1695 1747 1849 2015 2098 2226 2326 2527

450

1982

382 210 103 203 165 189 331 112 52 102 166 83 128 | 100 201
0 210 313 516 618 870 1201 1313 1365 1467 1633 1716 1844 1944 2145
0 70 104 172 227 290 400 437 455 489 544 572 614 648 714



Domain Analysis

Y/,

InterProScan (version: 4.8)
Sequence: NP_060516.2
Length: 714

CRC64: 3CC88FBDAYBS3EF1

Launched Thu, Jun 07, 2012 at 19:52:07
Finished Thu, Jun 07, 2012 at 19:52:48

InterPro Match Brosssssssssnsnssnnnrsnnnnsssssssssssssrrsssssssssscess QUErY SEQUENCE srsssssssrrsrsrrrssssssssssssssssssssssssssssssssssssssnas) Description
1

714

| IPRO00253 | Forkhead-associated (FHA) domain
G3DSA:2.60.200.20»

.
PFOO498» L S
SM00240» O
PS50006»

| IPRO00467 | G-patch domain
PFO1585»

SM00443»

PS50174»

| IPROD8984 | SMAD/FHA domain
SSF49879» S

nolPR | unintegrated

[l no description

I FHA

B Forkhead associated domain
O FHA_DOMAIN

B G-patch
[l glycine rich nucleic binding domain
O G_PATCH

W SMAD /FHA domain

PTH R 2 3 106 » - [ FAMILY NOT NAMED

E PRODOM EPRINTS OPIR W PFAM W SMART ETICRFAMs
OHAMAP O PROSITE W SUPERFAMILY COSIGNALP ETMHMM B PANTHER

O PROFILE
B GENE3D

@ European Bioinformatics Institute 2006-2012. EBI is an Outstation of the European Molecular Biology Laboratory.

InterProScan




Domain Analysis

2.885; Domains = 5; Boundaries = 49 111 146 262 339 401 512 558 598

Prediction 9; Score

N -

(9]

Prediction 0; Score 2.735; Domains = 5; Boundaries = 57 146 262 374 512 540 621

N -

(9]

Scooby-domain prediction



To Select a Model

Model Rel. Provider Type Templates %Seqid from to
[Show] O MODBASE SC 1mzkA » 35% 433 510
[Show] ¢  MODBASE sC 2kkIA » 32% 387 515
[Show] & = SWISSMODEL SC 2Ic1A » 30% 432 517
[Show] & SWISSMODEL  SC 2kb3A » 29% 410 518
[Show] & MODBASE SC 1mzkA » 28% 407 516
[Show] & MODBASE SC 1mzkA » 27% 410 522
[Show] & MODBASE SC 2kfuA » 26% 357 529
[Show] & MODBASE SC 1g6gA » 26% 407 516
[Show] & MODBASE SC 2ff4A » 25% 387 520
[Show] & MODBASE SC 1uhtA » 25% 406 525
[Show] & MODBASE SC 1g3gA » 24% 407 520
[Show] & MODBASE SC 1lgpA » 21% 408 516
[Show] & MODBASE SC 1gxcA » 21% 416 521
[Show] & MODBASE SC 1lgpA » 19% 409 527
[Show] & MODBASE SC 2jeeA » 18% 30 86
[Show] & MODBASE SC 1yjmA » 17% 432 517
[Show] & MODBASE SC 1dmzA » 17% 407 554
[Show] & MODBASE SC 3euhA » 15% 19 231
[Show] & MODBASE SC 1wlinA » 13% 412 523
[Show] & MODBASE SC 2ap3A » 13% 10 159
[Show] & MODBASE SC 2pftA » 10% 19 384

PSI The Protein
Model Portal
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The Brief Analysis of Coiled-coil Domain

From Wiki



The Brief Analysis of Coiled-coil Domain
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The Comparative Modeling of FHA Domain

pT-1

T+1 pT-2

h

pT+3

LLKRTDK

GKSMYES PAQG

Durocher, FEBS Letters 513: 58-66 (2002)



The Comparative Modeling of FHA Doj?h'ain

2lc1: Mycobacterium tuberculosis Rv0020c
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The Comparative Modeling of FHA Domain
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Introduction to G-patch Domain

Secondary Struct.
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HSN IGNKMLQAME GRKCQ-EITAPIEAQVR------ LKGA§LGAKGS
SDNIGSRMLQ "RKKQ-EIVTPIEAQTR —————— VRGSGLGARGS
SDNIGSRMLOQA GRKKQ-GIVTPIEAQTR- - - - - - VRGSGLGARGS
ESNIGNRLLKS éKHAQ-EIVNPIEAERF ------ VQGAGLGAAGS
TSSKGGCVQQA SYGHP-GLASSEEAEGR- - - - - - MRGPSVGASGR
SGNVGFKLLKS éKEKQ-EHVEpVATEVK ------ NNRKELGANEK
TSKVSMKMLNSMG GTNEN-GIKEAIQPTMY------ LPGVELGNKGS
ADNVGHKLLSKME IESSRK-EMADPIMAGDV-- - - - KTNNLEVGASAP
VENIGYQMLMK GLGESEGO-GIKNPVNKGTT----- AGFGIDRP
DKNLGFQMLOK ESLGK-EIRSRSACTQQ------ AAWGESGWGLS
EENKGHQMLVKMG GLG

YDNKGAQLMAKME GLEANES-EIVDPVSGGEV - -RNRNEQFMELGRSLD
GGTVAHKIMOKYG KHEQ-GLSTALSVEKT-- - - - - SKRGEKIIVGD
QMTPAQRMMPKMG KSEQ-GIPTPLMAKKT---- - - DRRAGVIVNAS
GLG IAANIMKRHE KSEQ-EMSTALSIEKT- - - -- - GVRGENIVAEA
SGGIGMKLLEK c €IVAPIEVQLR--- - - -
EDNIGNQLLRKME ( GIREPISVKEQ--- - - -
NSNKIMKMMQAMGYKPEEGLEAQGQ-GIVEPVQAQLR- - - - - -
KYGIGAKLLMKMEYQKGEKELEVNQE -G I INPIETKLR- - - - - -

TKG IGQKLLQKMEYVPGRELEKNAQ -G I INP IEAKQR- - - - - -
TRGIGAKLLLQOMEYEPEKGLEKDLO -6 I SHPVQAHVR - - - - - -
TYGIGAKLLSSMEYVAGKELEKDGS -EITTPIETQSR- - - - -
TSSPGFRLLLRGE GPRGE-GRANPIPTILK------
PSNIGYRLMCASE iRNsD-EQRFPIRTILK ------
TGGMGAVLMRK GKNKE-GNKEPILVDFK----- -
TGGIGRLMLEK 'KDAT—SNLEPLMLDVK ------ (
IMPRGYKMMEN NES-ALKEPIKVEIN------ TKRR{
HESKGFALMAK QRE3§ITEPIGVDIK ______
YSPTSQKIMTK NED'%IKVPVEAKIN ------ QER
PNDIVTAQMLAQE KEN-GILHPIPNQGQ------
PSPTVTDLMLD QHQ'EIILPLDLKPN ------
NENIGRRMLEKLGWKSE QGNKEISEPIFAKIK------ KNRSE
KENPGRRLLEK;%WY G PEN§§SKDSLRAIVK —————— VSR
TSRFGHQFLEKFEWK LSPM-NSNTSHIKVSI----- KDDN
DOKLSKKLMEK ERNRQ-ENADSVKLKAN- - - - - - TSG

GGG VEMKLMMK —EIVHAIQARIC —————— KKN
TRGIASKMMAS -GILNPILVKVL------ PAKR
NNGKGKQLLEMMEWSREKGELESENQ - GMVDPVVAVVK- - - - - -

KENVALKMLQ

QKGIGGSMLAK

SNSIGVRMLRS LANV-KQKQKRGGESS------
LEDVEQASLDK KQEQ-GITEPIKSGIR------ DRR
VDGFGEALLAG I LKAK-%DVKIVEYEKW ------
KKDFATRMMEK KDKQ-GIKAPLILKKV------
STNIGSSLLKK VNGQ-ELEEPIKAVVK ......
SSKIGFQLLKK IAEQ-GILVPLOAEPK------
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TIBS 24
342-344

(1999)

RNA-binding
Domain



VG5Q
CNBE2600

ENSANGP00000013789

4N366
At3g54230
RBM5
AT02677p
RBM10
CG4887-PA
MGC68576
CG8079-PA
1G795
P0583G08.4
RBM6
At1g49590
F28A23.100
At5g09390
PF13_0278
PY04659

SS P

Introduction to OCRE Domain

Hs
Cn

Ce
At
Hs
Dm
Hs
Dm
X1
Dm
Ce
Os
Hs
At
At
At
Pf

¥

SG--~- FHSRV 197-256
QSLED 1-62
EETK---EMDFYSQV 48-107
JAEGS---E}YLVERR 14-73
ROTQ-~~ PCPDQ 574-633
GEKE---T}4YPAAES 452-511
443-502
561-620
620-679
325-384
121-180
463-522
120-177
751-836
90-149
19-81
286-345
796-854
182-240

45708564
50258205
31217017
17543636
17979131

5032031
25009684
12644371
24580815
37589344
19922310
32563880
15528704
12643357
15222782

7460046
18415962
23619456
23479825

Affiliations, Bioinformatics 21: 699-702 (2005)

Phe, Tyr, Val, Leu, lle, Thr rich, 5-fold, imperfectly repeated
octameric sequence.
Functional unknown, often associated with RNA binding

domain.
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