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Research progresses on septin family
YU Wen-Bo, JIANG Song-Min, YU Long

State Key Lab of Genetic Engineering, Fudan University, Shanghai 200433, China

Abstract: The septins are a family of proteins that are broadly distributed in almost all of eukaryotes except plants. septin
was first identified in yeast as a protein that played a role in cytokinesis. With the recent advances in the field, the functions
of these proteins become diverse in many organisms. In particular, the number of known mammalian septin family mem-
bers has increased dramatically. They are now known to have many cellular roles such as cytokinesis, polarity determina-
tion, vesicle trafficking and membrane dynamics. Recently, more and more data suggest that some septin family members
participate in the pathogenesis of different diseases including neoplasia, neurodegeneration and infections. These make the
research of septins a hallmark in cell biology and pathology. In this review, we will summarize the major research pro-
gresses about septins in their classification, structure, biological function and the relationship with human diseases.
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1 septin Bl
. 01
Table 1 septin of yeast,worm,fly and human
coiled
coils
. Approved  Chromosomal . :
Species gene name location Amino acids kDa pl Charge Numbe?r of pr_edlced Accession number
coiled coils
Cdc3 XI1:764137 520 60.0 53 A 2 L16548
Saccharomyces  Cdel0 111:118342 322 37.0 5.6 A 0 L16549
cerevisiae Cdell X:576294 415 47.6 48 A 1 L16550
Cdcl12 VIII:329038 407 46.7 8.2 B 1 L16551
Spr3 VII:607564 512 59.8 7.3 N 3 U24129
Spr28 1V:905043 423 48.2 5.8 A 1 NP_010504
Shs/Sep7 1V:52446 551 62.6 53 A 2 774273
spnl 1:1067997 469 53.7 53 A 1 U31742
Schizosac- spn2 1:960487 331 38.1 8.0 B 0 U29888
charomyces spn3 11:2682372 412 46.6 47 A 1 U29889
pombe spnd 1:1962024 380 44.7 7.0 N 1 U29890
spn5 1:3044705 464 53.1 8.2 B 1 U29891
spn6 111:421493 380 44.0 6.9 N 1 AL032824
spn7 11:161221 428 49.2 5.2 A 0 AF417166
unc-59 I:21.15 459 52.9 8.9 B 1 NM_060987
Caenorhabditis ~ unc-61 V:6.66 530 60.7 8.9 B 1 NM_182356
elegans
Drosgphila Pnut 44C2 539 60.2 9.0 B 1 NM7165597
melanogaster Sepl 19F5 361 41.1 6.1 A 2 NM_167747
Sep2 92F2 419 48.5 7.4 N 1 NM_079693
Sep4 15A1 427 49.0 6.9 N 2 NM_167530
Sep5 43F8 422 48.5 7.3 N 1 NM 165578
Septl 16pll.1 366 41.8 5.5 A 2 NM_052838
Homo sapiens Sept2 2q37.3 361 415 6.2 A 2 NM_004404
Sept3 22ql13.2 345 39.3 6.8 N 0 NM_145733
Sept4 17923 478 55.1 5.7 A 2 NM_004574
Sept5 22q11.2 369 423 6.4 A 2 NM_002688
Sept6 Xq24 427 489 6.4 A 1 NM_145799
Sept7 7q36.1 418 48.8 9.0 B 1 NM_001788
Sept8 5q31 483 55.8 59 A 1 XM 034872
Sept9 17925.3 586 65.4 9.3 B 0 AF189713
Sept10 8q11.23 517 60.0 6.6 N 1 BC020502
Septl1 4q21.22 429 494 6.4 A 1 NM_018243
Sept12 16p13.3 358 40.8 6.7 N 0 NM 144605
15 Bl septin septin SEPT2
30 65 kDa, GTP GTP Ras ,
3 :Gl G3 G4 (motif) 5 «a B Ras SEPT2
GTP tubulin 4 N a0 o4
FtsZ , septin Ras p6 as’ 2 B7 B8,
Bl septin Gl (GxxxxGK[S/T]) GDP
, GESGLGKS- SEPT2 P-loop ,
TLINTLF( ); G3 (DxxG) . AKAD SEPT2-SEPT6-SEPT7
DTPG; G4 (xKxD) , septin GTP
AKAD®  septin G2 , C
G5 , GTP septin ,
septin N C septin septin
, C ( 2 , septin
R septin 2 4 Bl
11
[ , (
, septin SEPT2-SEPT6-SEPT7 ) , septin
(2] 03]

(G )
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ScShs1p/Sep7p (2)
ScSpr28p (1) SpSpn7p (0)
SeCde3p (2)
SpSpnlp (1) CeUnc-61 (1)
ScSdellp (1) DmSep2 (1)
DmSep5 (1)
HsSeptl0 (1)
SpSpn3p (1) 9759 HsSepI;s(l)
100 95 HsSeIpt6 (1)
100 HsSeptl 1 (1)
100, DmSepl (2)
100 HsSept2 (2)
SpSpnsp (1) 87 [ g9 85 Hfg"eif}”‘&()z)
08 82 99 HsSeptd (2)
100 100™> 75Septs (2)
04 100
SpSpndp (1 CeUnc-59 (1
pSpndp (1) 100 DmPnut“)e ne-59 (1)
99 HsSept7 (1)
SeCdel2p (1) 108
HsSept9 (0)
HsSept3 (0)
HsSept2 (0)
SeSpr3p (3) SeCde10 (0) gy5oman (0)
SpSpn6p (1) P
2 septin Dl
Fig.2 The phylogenetic tree of septin!
Swel 21 Cdcl1 Cdc12 ,
, septin , Cdcl2 septin
b b 3
3 septin Shsl1,
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, septin Cdc3-Cdcl2
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Sec3 spa2 septin , s
Chs2[27-281 ,Cdc3  Cdcl2
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, septin s s
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, Cdc3 Cdcl2 N .
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2 5 septin ,
septin
septin septin
(Unc-59  Unc-61) ,
B0.31 septin
septin s
septin ,
B Une-59  Unc-61
tip , septin
septin (
)
5 septin
septin septin(Pnut),
, [32]
, septin s
3
, GTP Bl
) 7 9 nm,
350 nm septin
septin ,
septin
R septin
4 septin
4.1 septin
R 13 septin s
SEPTI-SEPTI3, SEPTI3
, septin
, septin 4
: SEPT2 (SEPT2, SEPT1, SEPT4, SEPTS);
SEPT3 (SEPT3, SEPT9, SEPT12); SEPT6
(SEPT6, SEPTS8, SEPT10, SEPT11); SEPT7
(SEPT7) SEPT3
C B4 SEPT6 SEPT7

C s (o

coiled-coil , SEPT2
) GTP
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, SH3
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s R SEPT2 R MAP4
, septin , MAP4
, septin
septin , GTPase
SEPT2/SEPT6/SEPT7 (GTPase-activating proteins, GAPs)
, , (Guanine exchange factors, GEFs) Rho, Cdc42
, [l Rac GTPase septin
septin , septin
, Cdc42p, Cdc42p GAP
, septin NRK Cdc42-GDP , Rac
, septin , 1-GDP Rho-GDP, SEPT2
septin Rho Rho-GEF , Nagat
, septin GEF(septin-associated Rho- GEF,
septin Anillin SA-RhoGEF) SA-RhoGEF N SEPT 9b N
Anillin/septin , > SEPT9b
GTP, C SA-RhoGEF Rho ,
, septin Tom . SA-RhoGEF SEPT9b
(cortex) 1 Rhetokin Rho s
septin septin Rho , Rhe-
) , tokin septin Rho
septin ,  septin B Borg  Cdc42 ’
, septin septin Borg3 ’
BD3 BD3 septin ,
“ “«Q” ’ ’ BD3 septin
septin 67 Borg3 septin
, septin ’ Cdc42
’ Cdc42 septin ,
siRNA septin , N-WASP, PAK ’
R septin
, HeLa , 4.2 septin
MSF ( SEPT9 ) = ( )
, MSF GTP )
, GTP , 4
, SEPT9 ) , exocyst-sec 6/8
SiRNA , GTP rabs
SEPT 9 ) SNARE (soluble NSF attachment protein
1 GiRNA  SEPT6 receptor) )
, 4 (Micro-  SEPT2 SEPT5 exocyst-sec 6/8
tubule-associated protein , MAP4 ) SEPT 6 SANRE (Syntaxin ) ,
B MAP4 C ,
(Proline rich domain, PRD) SEPT2/SEPT6/SEPT7 [21]
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Hsu 1 tetanus ( syntaxin,
Sec8, KIAA0128 (SEPT6), hCDC10 (SEPT7) Nedd5 SNARE ) o
(SEPT2), E-septin septin , Syntaxin  SEPT5
septin exocyst-sec 6/8 e SNARE SNAP-25, synaptobrevin
sec8 ( ) , C SEPTS5  syntaxin
, ( ) syntaxin SNARE
, ( ) SEPTS
, , septin
SNARE
septin , )
septin septin ( ) ,
septin , septin
septin )
b (
) , septin 4.3 septin
’ , septin
hCDC10 ,
( ) septin
SNARE , . o
SNARE 4.3.1 septin 5V E % %k
SNARE SEPT3 SEPTS , SEPT 2
, septin—SEPT2 , SEPT1 SEPT2 SEPT4
SEPT5 syntaxin , 3 Tau septin
: Parkinson Alzheimer Down’s
septin SNARE SEPT5_v2 —Parkin L
SEPT2 Parkinson Lewy’s
SNARE syntaxin Parkinson , SEPT 4
[50]
, SEPT2 ’
septin SEPT3 11
SEPT2 Alzheimer B Down septin
SEPT5 , SNARE 4.3.2 septin 5 it
—Syntaxin 4 , SEPT5 , septin ,
, SEPT5
) 11 MLL ( myeloid/lymphoid or
SEPT5 (SEPT5 S58N) ( mixed-lineage leukemia) 50

Ras SI7N ) i SEPT 5, 6, 9, 11 MLL
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, MLL-septin SEPT3
, B Bradeion (SEPT4) ,
1 t(x;3) (q22;p21), ins(x;ll)
(922;q13q25) , Bradeion R
MLL 7 , G2
DNA 1 B2l Bl SEPTI
MLL-septin , IS174 SW480 70%
septin 5 Bradeion
MLL N septin B SEPT2, 6
N MLL
’ septin 4.3.3 septin 5 &%
ARTS ( SEPT 4)
[53]
’ ’ , septin
70%
SEPT9 17g25. 3, .
septin
s septin
o 70%  17q 17925 LPS ’ septin
Kalikin 17 17q 10 [0 Cossart SEPT9
, arian/breast ( Ov/Br ) septin ( SEPT9 )34 611 ()
, SEPT9 [55.56) () ’
PyV-mT SKY CGH septin septin
17925. 3 , RT-PCR SEPT9
,9 B3 SEPTY '
Thsp-1  Bax , )
SRNA  septin 9 ’ 4.3.4 septin 5 H 4t & 5
7287 292 septin septin 4
Affymetrix HG_U133 — septin
, SEPT9 )
septind
156 RT-PCR , ezl
, MSF-A septin
(SEPT9-vla) 1 a (hypo- (HNA)
xia-inducible factor-1 alpha , HIFla) > HNA >
: HIFla : 2 17
septin septin9
4 HNA septin
SEPT9 , septin
NEDDS (SEPT 2) , ,
HNA ,

, G2/M
SEPT2
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