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IntersectinZs 5 & FNpant Y€

E]%\ifﬂl, 5&55/7\29 //éllél) '%ﬁ 47\'&]’*
R RERZE M B R BB, HE 3000605 228 1LPE 2 Bifs B LR Be, 2842 271016

#§ . Intersectindt—Fibb I BRI 2 Dhfefir e s /3008, BHAZ AR ik, X 2L e Iaeng 5 M fif
MEARDCEE 1, WA RS BEVO IR ER I PR 21 55 40 M S A e ) A A O I B 5 TS 2 T 38 A O 1) I 6 2 PR A
PLEA S M FE I Cded225 Kk AEEH . 5k, A1 intersectindE i [G 4% 44 (Down syndrome, DS). [l ZK % i BRI (AL-
zheimer disease, AD)%F Ak 2 IR AT 12995 LA S N 23 Wb e S v AR FHAEAT 17 ) 12 9T . AR SCERR T intersectinh FHRFAE |
T2 AR et v R Dy e S He 5 AT DI I TR 5 2

KA. intersecting MUFF; MUt MRgEA
HESES: Q257

Function of intersectin in endocytosis and exocytosis

TIAN Chun-Ying!, ZHANG Chun-Ling?, GU Feng!, MA Yong-Jie!"
Tianjin Medical University Cancer Institute & Hospital, Tianjin 300060, China, *College of Information Engineering, Taishan Medi-
cal University, Taian 271016, China

Abstract: Intersectin is an evolutionarily conserved multifunctional adaptor protein with multifunctional domains. These domains in-
teract with components of the endocytic and exocytic pathways, such as the clathrin mediating synaptic vesicle recycling, the protein
related to endocytosis via caveolae, the with-no-lysine kinases related to the regulation of renal outer medullar potassium, and the
Cdc42 mediating exocytic pathway. Recently, the understanding of intersectin function in the pathogenesis of endocrine tumor and
many neurodegenerative diseases such as Down syndrome, Alzheimer disease has been deepened. This article reviewed the structure

and roles in endocytosis/exocytosis and diseases of intersectin.

Key words: intersectin; endocytosis; exocytosis; clathrin

1 4D 7 R I A 1R Y 41 B ) IS i R G
OB A B R . AR B T4 RN e S A
RIRBE YRR+ EE W, AR 2 59
TR HRBEAEK . ek DL M SR S AR B
it FE B, Intersectin fr HAEHEAL b AR A, & —
P2 DhREMIMT R 1/ XA, R 2N IhRk4s
Fassl, JEId S 2R A S, T 40 B A A
Mk, W& AE R EH. s S AE S
A AE Bl AR SLERIR T AP 2K AT K intersectin RS JE,
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1.1 Intersectin By4rZEFNL5+

NEHWAS intersectin FE K, 43 5 6y 44 8 inter-
sectinl Ml intersectin2, 3 K2 FE8 751 A1 45 ke i,
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tersectin 1) 5E R 7= W) #1415 K IF Y (intersectin-L) Fl
RV (intersectin-S)¥, Intersectin-S M 2 & i FF 4f
IR 2 4> EH 45 #4158 (Eps15 homology domain), 1
AN TR e S5 M3, 5 MELLIY) SH3 25 H3 (ser ho-
mology 3 domain). Intersectin-L [§ FL AT RV 744 (1) 45 44
gh, HRELuIL & 14> DH 45 #4455 (Dbl homology
domain), 1/ PH £ #41 (pleckstrin homology domain)
AT A C2 gl 011,

Intersectin-S 7EFRE. B B, AR, 2R
Pty NN e T Ak A A S S S VN ]
intersectin-L F- ZA/E £ Ju P K IA . Intersectin-S 2
L2 Al i A1 RS, T intersectin-L 15 HJ %8¢
L, JEMETUR BN 75 41y (01012,
1.2 Intersectin Z5¥93EFITh &

Intersectin 1 2 3¢ 48 £ 1138 1k H AN [7] 1) 25 ¥y Ja
ah G HAb A (R PE T fE . Intersectin-S Al intersectin-L
LA 45 K 3 EH 45 #4380 0] L 45 4 epsinl/2 Al
stonedB!'*), epsinl/2 2 5 W% & 1/ F A A 19,
stonedB 1 O 73 12 H5 1 75 % fil 92 30 N 5 R 00
RAEAEH U 2 08 e 45 & B8 RE % 45 5 Epsl5.
SNAP23/25, &2 5 a4 F i (1) B 41 7y e 5
/N SH3 Z5 #1555 dynamin. syna-ptojanin, WASP (Wis-
kott-Aldrich syndrome protein). Arp2/3 LL f Sos %5
ZR AR O S, A R EAAE TS
rhfd SR 101305 170, Intersectin-L AT 45 K45k
DH £ fli & Rho 5 I K8 H 73 1 Cded2 1) 55 1%
1 1% A2 4 K] ¥ (guanine nucleotide exchange factor,
GEF)!" s PH £t 3 e 25 &5 W IR WLIE, 55 M6 5 47 %5
PIAH G U9, PH 45 #3501 15 DH 4544 3801 i 1 IR A
35 ', DA DH-PH v By LG SRl DH &5 1) 351
T2 R AT 35 11 5 120 s C2 Sy s n] DAL 19l i 6 45
By A BSOS AR 1) 4 A T 4 BT
PR R LI 21,

2 IntersectinfEfR&FAREM P 94EF

2.1 Intersectini@Ti MG E R T FHI R Hh T BTEIR

5 firh HE Y0 95 PR (synaptic vesicle recycling) & 52
AP 25 5 5 5 fil A 6 1) FE 3R 12 Intersectin /&
PN, A dynamin —Ff,  7ESSfil B E
A PR BR A i A 4% FE A Y 22,

R FEAL ot R Ay, KRN 4r 2k B
WA e, BREAMBEERS, ST, s
LR, IR e ot 5 AN DR Rl

WKl & i F 5 SNARE (SNAP receptor) £ 5%,
AN IS B HR A R 57 1Y v-SNARE, BRI IF 45 &
HEJEE F ¥ t-SNARE, e FEAL /R HE I F IR e 5 Rk
Bo S/ NUERLBH E (synaptobrevin) i 5 il %
VR | —F v-SNARE, ] syntaxin 2 5 il it i b —
 t-SNARE, SNAP-25. syntaxin fl synaptobrevin
JE A E AL LB AW, RIS ISR, 5
HATFROFEE TR, BBUh g . =F %0
AW R S Ml BV H ik (1) SR Y, [N
SR I g g ik BT A T M. WFFT S intersectind
1026 it W2UhE 45 #3515 SNAP-25 ek 48 5, A T
T EEYIIE R B, SAh, 15V 5% 41 i A
PCI12 4l furfr, Intersectinl 585215 M itk yi% K (1 A7 240,
If H 5 SNAP-25 5@ 7 24, Intersectinl 3 K| fg %
/I BRI e 1 SV B B PRI, I 4 i v e A P sk
/b AU, intersectin J2 S fist pih 25 38 JHURE S50 R 1)
Digedi sy 1,

WA B 1A 3 ) L e SR A A 3 [ i 1) 3 ok
1o FEWLIBLES & B fl Ay 1B b TR ) BN A X,
Mo ds 0 AP2 YOS5y, I 5 HA i A2 a1 45
A, EIEEAA R, Pechstein 25 & iF9¢ 7, inter-
sectinl 5 AP2 1) o Fll B2 WAL 'S &4z, JF HAES
fil 3t EILENT . A RRE P EDUAE ] intersectin] -
AP2 55 W 0 T8 B BH RS 5 fink 5 00 1 20 1) 2 A By
B, SEOCHE USRI B R A, intersectin]-
AP2 EE WU R i BRI a0 k% O, AR
HE A BN e AL B Bk F AR

Intersectinl-AP2 E 5 WK G, 3 MM E
H R =R A E A, BERETE %
HEAWNET . dynamin K#EL A5 ) GTP 515E
WA B A A /N B8 S R A, e 2% T S TS TR MY
KR 1A 4 /M. Evergren 25 U8V ifF 57 31F 5 intersec-
tinl Y45 25 BN A7 X ) dynamin 405, @I
TR R S P P A SR 24T intersectinl -dynamin [¥)
R, KA R b R s, DB
BB, O intersectind ff) SH3 45 ¥ 5% GST il
B ERSE A A I FE I ) T 5 intersectinl 455 (1)
% A, 1F 5Z dynamin 4 intersectinl [ SH3 A. C.
E &M B 455 .

A& ZH WU TP AL intersectind, AT BT 5T
275 intersectin2 7 ¥ k% H A 5 B 9 A TR SEAE
F 291, Pucharcos 25 ¥ 3 18 intersectin2 5 4 75 &
I 40 f sy A AR, ik 5RIA intersectin2 R4 —A



M4 Intersectin [ £ M A A1 A I vp (K4

WA R BHAG P A% EE A SR/, X R
HTHLRESGIHEM T 25 REdBEneEs
8, [FI}, Pucharcos 25 M % I intersectinl £ in-
tersectin2 KV 2R (1) 4544 I B B R AN R, A
A5 1 B P intersectinl 45 4 dynamin 1) 58 7 58 T
intersectin2, HJ GE & H T A1) SH3A 4544 35 ( AH 1B
J5£ 62%) 172 53t 11T o
2.2 Intersectin® S4AMRERNEN AN TLIE

0 it J5 Bl B (1) TN A A P S AR PR ) o as e v —
ANELZIPIR, WIFIR Y intersectin 1% N AR IR A2 H
PIAI 2, intersectin ff) SH3 %5 #4158 5 dynamin & 5
I 2R PR TR i o 5 M 5, 3 A 20 R T el
PSS Ar, I AE A0 M Tl 3% 1 o =g i R b R
FEAEH] 1327, 13RI intersectinl-S 3 £ 4H g 5 i L
RS TE, TEIFIR B AL S5 1, 05 40
SRR EEA T 0 N A 2T

Yamabhai 25 U3 3t — 5 #8145} T intersectin [ L™
SH3 £ e 3 s L6 25 4 5% i 7 3 Y5 dynamin (1) 45
. 4 R L W] SH3A 5 dynamin [¥] 45 & 68 ) 5% 5%,
SH3C 11 SH3E (¥ 4] & fig 755, 1f SH3B Al SH3D
A5 dynamin 45 4. Yoshida %5 P8 1Jf 57 {2 7~ SH3 45
ey 458 i 0 38 1 4 dynamin f) GTP EiIE Ak 1 4001 4
T ZE ) A 77 Knezevic 45 P F] ] myc-SH3A
W P 2 e N JIs 358 PN B2 41 LA T4 intersectin 1 dy-
namin2 45&, A LLS 3040 5T T A S A Al
W DR e HERR, B T A A T B AR N A, 1%
2k B B intersectin ) SH3A 45 #J3, #% dynamin2
P24 UL S GTP gy, 18 i 2E K dynamin2 55 5
PRIIVE RIS TR), SH3A 25 4 33 A8k MU IR T8 7 4
i T A 3 I I 4550 i B v PR T Rl o
2.3 Intersectin 5 Jo i & B & B§ (with-no-lysine Ki-
nases, WNK){E E{EF iB1E'\S B FiEH

A& WNKI1 Fl WNK4 58745 52 1 JIE ) 88 is
B, T 3 I R B I PR A A B0, WNKT Al
WNK4 S24E i 757 37 48 57 [ intersectin, 554 2 WV 75
BEWNK Rk 1) &S & IR 1 PXXP B P2 Y, (|
AN FC PG G 1, PXXP L PP fE 5 intersectin [
SH3 &k #4445 &, 2 dynamin flI synaptojanin 53 £
BN A DRI, WO PR A RN T R
i1 (renal outer medullar potassiuml, ROMK1) K]
ot #2 B2,

57 WK intersectinl 3R i P2 5 20 WNK &
PR = Kel A ES GiB E RN N R V2 S N Ve N o
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WNK1 5 WNK4 [ 5 K 58 47 3 8 PXXP 37 1 5
eAr, 25 intersectin [/E F SRS, MUAEAEH
Bl ni, Fe %y A T AR e [ P9 /i (pseud-
ohypoaldosteronism type2, PHA2)B%, I, WNKI
F1 WNK4 5 intersectinl ] SH3 45 k45 41 H.AF H %t
T WNK ARG PR 5 28 2 T ) i 7 2
PORH .
2.4 Intersectin{Ej fantid 72 Py B HERZIE T
1A

PO AR FH 2 BEAS I 40 M o Wb i A2, AR P2 TR
Wi b, WLZ AR R 4 R R U A
R OB IR, 428 40 WA Ry 52 4 1) T IS 1 45 Y
1 |, Malacombe 25 [ 57 7%, intersectinl-L f74E
T PC12 40 it (1 M A7 5 B, IFAE O & R AT 4k K]
F, WL EEE Cded2 Z 5N E A H R EHN T
LM, UUBR intersectinl-L JEDA 1R 05 T BUR A
FYak55 24,

N T A SRR intersectin] K45 15 TR AL
ik PRI 45 K35k,  Malacombe 25 43 51 FH 4 ity DH 4%
f 3. DH-PH Jv Bt #l DH-PH-C2 Jv Bt (1) i Fir 4% %
PCI12 4, 56 UFIX 2625 My 0818 1 35 5 (1) AR K
R RS, 45§78 DH-PH Jv Be Al DH-
PH-C2 Jv Bt g (e 240 25 7+ 5 R I A KR R
TR, T EA L) DH 5 R A R 3 i i AR F A
Momboisse 25 33t % B, 4by§ 3% & DH-PH-C2 Jv
Brreig 3 s 2 % S 00 PC12 40 M0 A K= 11 2y
W, 11 intersectinl-S X IX — I FEFFE AT M. A
{475 DH-PH-C2 [X Fil4fith Cdcd2 /T4 RNA [ )it
KLY PC12 40, RILAN ML F- L8 E
Bm gt A B8, Ui intersectinl-L /5 1Y) Cdc42
TR S N 23U 40 g e I R P LB B L R A )
KPR,

3 Intersectin 5&HFRIX A

Intersectinl JEKI T N5 21 St fk 1, Bl
2540 (Down syndrome, DS) 1 ¢ # [X 4, ¢
JH GG RER A intersectinl ()3IA i, M52
Wiy A A I AN 233 5 B9 BT i) DS B #i e ™
ARG, H AR 35 2 LLUE R#S BB R
PEHFERI (Alzheimer disease, AD) (1) HiL 735 BEAFTE,
W B UK FEREBEEFI A 4577 . Yu ZE (AT 2o,
1t intersectind RIS B R, AREE TC I IR AEAE
FHIES, PR TeH L AR, I fh 22 AP
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TP BRA, 17T L P A DK BT 7R U R 1 L 3 o
ZE93 B R AIE O,

UbAh, M FEEREE P o i LA bR Kt 2
B S a . AP ish SRR (0 2 e Sh e S W AT
OGBS, G, E R AN RS TR IR E A
JH LS B Jie 2 43 Wb ik 2 5 SO B BT R,
Cdc42 5851875 B (5 5 B AH O, XAME 5
PR P ) 2 B D RR 44y (B-Pix. N-WASP) #b & it
JER A, M AR Cded2 (35 AL 4K # T inter-
sectinl-L 1) 5 HFRAZ g 1, ML Cded2 51K
PC12 41 i 43 it 2 7381, Cded2 55 41 i f= 284 ¢,
intersectin J7% Cdc42 & Ras 75 5 119 40 i 3% 'k %4 4k
JIT 0 5 fy 139401,

W E 7R, FRIE 4K intersectin 5 EH 45 4
BERENE MR 25 5 52 AR W A 7 (41 EGFR), 7R +F
SRS RS, S 2o Tigs, dhinits
Elk-1 F35 P #, [, intersectin R] AELE A 270 %
WS R, X5 MR RIERAE R, A
SETEANHLENEAT Rt — 258 1E . Specht 55 3 [HIF
JEF W] intersectin2 Ff3RIK 5 IH L A BFIERG . 2 I
W& T 5= 50 PR 15 I Al B 4K 277 90 9T 1) LR S s
TG A RA S W, K, intersectin2 )2 IA 7K - 5t
AT REAE 0 LI B2 N 2 % R .

4 R

Intersectin 1 24 146 b B2 £ 57 1) S 48 2 1 6k
ke, HZomedmEd 5 2 MEnag et
Ji 7 P ek e HLA S A0 S S s e A
AR AT 22 53 B S I R A e 8 A
A 3o e A T AR ] U378, Intersectin F: R
FLP= ) () S 008 B LKA e T 5 e 380 48 PR L 1)
W5 s AR R, 3R S ) A AR 1) 1 2R B
fie. AL, T intersectin T 45 & X)X 48 b [H] £ 1
PIAh AR 5, [ W] intersectin b5 455 H R AH
HAEMTT, KA BT — W s 4 s 5 4
TP Ik TR (A5 5 A B RIS 1 4 T AL

Intersectin 5 N 28 [GERG0E L Bl R 2 BR
LR 45 22 Fropic g %5 UIAH O, intersectin 5E 7 T A
KR GEAME R XM 21 53tk b, A
mRNA 75 JH [CERARE B3 K rh ik Tt B, di iy
XPREE P RE R RH GRS RE I (e R, 5 G2
i S [P 41 L intersectin 2k T 51 AT RE 4 S B Z
ARG KRB ELEIIGERH . A, intersectin /73

RS TR AN SN EIEN, F3UE 5%
S, intersectin X P A AE HI (1) 52 W 0] BE L5048 E A
FERTRER IR0 B UEMFEIRBE B B, 31X 55 R LR &
i BT IR T BR G 1) R A R S DIAH 5% 19, Inter-
sectin 15 5 43 PR 1) K AE VR e AT %, (BA S AE
BUHI R AE R D, A6 5 AT 9T 45 SR UF 5K inter-
sectinl-S 25 Jle JTTJe 40 i ()3T 7% Fl 280k 72 14, i
PR R A 2 R SR R E 25 5, RS
7 51 22 (1 FURAIE S intersectin 41 ] 5 S5 MR 1)
A2 DL R AT 5 o A AR 28 A B . R inter-
sectin 75 AN [A) B3 AR B W20 HR 7R, HOESE R
A FHALHIIE 75 22 T RN R SRR

2 % X
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