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Filamins and Their Protein Ligands

QIU Lin,LI Jing-yan, WANG Jian-hao,JIANG Peng-ju

(School of Pharmaceutical Engineering and Life Science,Changzhou University,Changzhou 213164, China)

Abstract: Filamins are actin-filament-crosslinking homologous dimerization proteins. They are constituted
by actin binding domain (ABD) and filamin-type immunoglobulin domains (Ig_FLMN) (for example, Dic-
tyostelium discoideum (dd FILN) has only six Ig_ FLMN; whereas human filamins have twenty-four Ig_
FLMN domains in each monomer). In recent years, filamins have been found to interact with more than 90
protein ligands and play important roles in cell motility, adhesion, spreading and signal transduction. Spe-
cifically, the roles of filamins have been scrutinized in the following areas such as cell mobility and polari-
ty, coagulation, phosphorylation signalling transduction, proteolysis, ion channels, immunoregulation,
membrane receptors, hormone receptors, and nuclear function. Further, missense mutations of filamins
have been discovered and assigned to human diseases. These discoveries have revealed that filamins play a
vital role in biological development and are an important target for biomedical research.
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Fig. 1 The structure of filamin
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Fig. 2 The multi-module composition of filamins from different species

MR S5 21 v A5 AR W, A0 22 35 B R AR RO
AR E AR A . ddFLN A o ffm i B Xt 2 45 &
A FR A5 F  TT N 2 22 8 1 3l 5 — 3R 45 4 O

“CVIRIZERY (B 1(b)Y . BT S AN 22 B AR
AT 2 DKW ERY), & L BHE | (H1L7E Ig_
FLMN 15 5 16 Z &) Mgk 11 (H2, 7€ Ig_ FLMN
23 5 24 Z DM, Wik, AGZEAW 24 4 1g_
FLMN #5318 3 #8453 FFAR G55 T (1~15), 11
(16~23) Fl—4> " REER B (F 1(b))

NG 22 55 1A 3 Rl BE AR BL (70 6 [ U5 31 )
(SR A B.C (FLNa,FLNb, FLNc) Ckb 75 ]
DY, H FLNa 2 i F @ MR LK) Z W, FL-
Nb S 7Z 40 fi R J2 R E & 1. 0 FLNe EZAEH
IR LA Y 7R3 3 Fh SR A b i (B 3 1Y 22 5]
J& FLNc 1y Ig_ FLMN20 i A 81 >4 L2 5k 4t
I JUAE  FLNa 8548 J5 1) & B T 7 2 M oE , 4
HEOR A L JF 22 bR R 2 B K2R R 5 A1 BAE 5 NMR
FAE T FLNa 16~21 M #ESEH (B 3, JF 38 i
A U L BE % FLNa 16~ 24 K F Begs g 47 7
I (),

(a)FLNal6-17  (b)FLNal8-19 (¢)FLNa20-21

B3 AHZEAFLNa 16~21 #HEH
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Table 1 The binding partners and mapped binding sites of human filamin rod domains
L 7R 5L AR Ui 2278 A B IR e 2 7% 3k
200 M 3 B A A Integrin A/B 19,21 [10]
Migfilin A/C 21 [11]
FBLP-1 B 10~13 [12]
FILIP A 15(part) ~18 [13]
caveolin-1 A 22—24 [14]
ECSM2 A 15~16.19~21 [15]
Pro-Prion A 10,16~18,20,21,23 [16]
BeEmR Tissue factor A 22~24 [17]
Glycoprotein Ib-al A/B 17,19 [18]
W1k p2l-activated kinase 1(Pakl) A 23,(S2152) P [19]
Ribosomal S6 Kinase 2(RSK-2) A (S2152)1 [20]
Protein Kinase A(PKA) A (S2152)V [21]
Protein Kinase C(PKC) A (SCH2DHY [4]
Protein Kinase B(PKB) C (S2213)1 [22]
(ERez 2 RalA/Racl/RhoA/Cdc42 24 [23]
ROCK 24 [24]
SHIP-2 All 22~24 [25]
SMAD family A 20~23/24 [26]
Ca2™" sensing receptor A 14~15 [27]
LL5B A/C 20~24 [28]
FilGAP A 23~24 [29]
Syk A 5 [30]
Epithin A/B 15~24 [31]
Calpain 3 C H2 [32]
SRl Kv 4. 2/4. 3 potassium channel A/C 20(part) ~24 [33]
Kir 2. 1 potassium channel A 23(part) ~24 [34]
HCNI1 pacemaker channel 23~24 [35]
FAP52 A 15~16 [36]
Ji 27 1 Dopamine D2/D3 receptors A 19 [37]
mGluR family A 20~24 [38]
p-opioid receptor A 22~24 [39]
WERZK Insulin receptor A 22(part) ~24 [40]
Androgen receptor A 17 (part) ~19(part) [41]
Calcitonin receptor A 20~22 [42]
40 M % D e BRCA1 A 23~24 [43]
BRCA?2 A 21~24 [44]
PEBP23/CBFB A 23~24 [45]
FOXC1 A 4~9,16~21(part) [46]
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