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AbbreviationsAbbreviationsAbbreviationsAbbreviations    

    

 AP  adaptor protein 

 COP  coat protein 

 ER  endoplasmic reticulum 

 ERES  ER exit sites 

 ERGIC ER-Golgi intermediate compartment 

 GAE  γ-adaptin ear 

 GAT  GGA and Tom1 

 γ 1-ear γ -ear domain of AP-1 

 GGA  Golgi-localizing, γ-adaptin ear homology domain, ARF-binding 

 GST  glutathione S-transferase 

 Kd  dissociation constant 

 MPR  mannose 6-phosphate receptors 

 PEG  polyethylene glycol 

 SPR  surface Plasmon resonance 

 R.M.S.D. root mean square deviations 

 RU  resonance unit 
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 TGN  trans-Golgi network 

 VHS  Vps27p/Hrs/STAM 
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1. Summary1. Summary1. Summary1. Summary    

 

 

TGN: trans-Golgi network

AP-1 GGA  

 AP-1  γ1 ear γ1-ear GGA

GAE γ-synergin Rabaptin-5 p56

γ1-ear GAE

[W/F]xxφ φ

[W/F]xxφ

γ1-ear GAE

 γ1-ear  

γ-synergin C Phe +6 γ1-ear

Ser764  γ1-ear

Ser764 GGA GAE

Pro GGA1-GAE Pro574  
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  γ1-ear GAE

γ1-ear GAE S764P  γ-synergin

GGA1-GAE  γ1-ear P574S p56

γ1-ear S764P  γ-synergin Phe +6

Phe +6  γ-synergin  γ1-ear

γ1-ear S764P  γ-synergin

GGA1-GAE P574S

+6  

 γ1-ear GGA1-GAE

 γ1-ear

Ser764 GGA1-GAE Pro574

Phe +6 [W/F]xxφ

C Phe +6 AP-1 GGA
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2. Introduction2. Introduction2. Introduction2. Introduction 

    

2.1. 2.1. 2.1. 2.1.     

 

Bonifacino et al., 2004

 

 

Mattaj et al., 1998

ER: endoplasmic reticulum

ER ERES ER exit sites ERGIC

ER-Golgi intermediate compartment TGN trans-Golgi network

TGN

Bonifacino et al., 2004 2-1  
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 50-100 nm

COP coat 

protein I COPII 3 Kirchhausen, 

2000 2-1 ER ERGIC COPII

Springer et al., 1998 ERGIC ER

COPI Barlow et al., 1994; Letourneur et 

al., 1994 TGN

Doray et al., 2001

AP: 

adaptor protein GGA Golgi-localizing, γ-adaptin ear homology domain, 

ARF-binding 2-2  
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2222----1111        

 

ER

COPI COPII

Bonifacino et al., 2004  
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2222----2222    APAPAPAP----1111     

 

TGN GEF guanine nucleotide exchange factor ARF-GDP ARF-GTP

AP-1 sorting signal

Initiation

Budding ARF Uncoating

Uncoating Fusion

Yamada 2004  
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2.2. AP2.2. AP2.2. AP2.2. AP GGAGGAGGAGGA     

 AP 2 β  γ

1 σ  µ 4

2-3A Hirst and Robinson, 1998 AP AP-1 AP-4

Ohno, 2006

AP-1 AP-1A AP-1B 2 AP-1A

TGN AP-1B

TGN basolateral membrane Sugimoto et al., 2002

AP-1A AP-1B 3 β1 γ1  σ1

 µ1A  µ1B AP-1A AP-1B

Fölsch et al., 1999  

    AP-1  γ1 N Head

ARF Austin et al., 2000 µ1

Rodionov et al., 1998; Storch et al., 2001 AP-1

β1  γ1 L(L/I)(D/E/N)(L/F)(D/E)

Gallusser et al., 1993; 

Doray et al., 2001 γ1-ear  γ1 C



 13 

γ-synergin

Page et al., 1999  

 

AP

GGA AP

Boman et al., 2000, Hirst et al., 2000, Pousse et al., 2000, Takatsu et al., 

2000 GGA1 GGA3 3 GGA

N VHS Vps27p/Hrs/STAM GAT

GGA and Tom1 GAE  γ-adaptin ear 4

2-3B  

 AP-1 GGA VHS MPR mannose 

6-phosphate receptors AP-1  µ1

Puertollano et al., 2001 GAT

AP-1  γ1 ARF

Boman et al., 2000; Takatsu et al., 2002

AP-1  β1  γ1

Mullin et al., 2001 GAE γ1-ear
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Mattera et al., 2003

 γ1-ear GAE

 γ-synergin

aftiphilin p200 Hirst et al., 2005 Rabaptin-5 Rabex-5 Lippé et 

al., 2001  γ1-ear GAE

 

 γ1-ear GAE

[W/F]xxφ φ

Page et al., 1999; Mardones 

et al., 2007  [W/F]xxφ [W/F]  “0” 

[W/F]xxφ  0 

Trp Phe +3

 γ-synergin  γ1 GAE

Page et al., 1999 p56

γ-synergin GAE γ1

Mardones et al., 2007 in vitro γ-synergin in vivo  γ1-rar

p56  γ1-ear GAE
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Collins et al., 2003  
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A       B  

 

2222----3333    APAPAPAP----1111 GGAGGAGGAGGA     

 

A AP-1 γ1

N ARF ARF-GTP µ1 β1

 γ1 γ1 C γ1-ear

 

B GGA 3

GAT ARF VHS

casein kinase II VHS

GAE  γ1-ear  
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2.2.2.2.3333. . . . γγγγ1111----earearearear GAEGAEGAEGAE     

 γ1-ear  γ-synergin 5 acidic 

phenylalanine motif [D/E]FxxF 669-673 672-676 690-694 693-697

775-779 Page et al., 1999  γ1-ear 2

[D/E]FxxF 2 Phe γ-synergin X

Yamada, 2004 5 [D/E]FxxF

4 2 FxxFxxF 669-673 690-697

 +6 Phe

γ1-ear  γ-synergin 687EQDDFFFFADFFFFMAFFFFSN699 772SDDDFFFFADFFFFHS781 2

666LADDFFFFGEFFFFSLFFFFGE678 2-1

Yamada, 2004  

  γ-synergin  +6 Phe FxxFxxF

EpsinR EpsinR 3 Fxx[F/W]xxF

Trp 368GNGDFFFFGDWWWWSAFFFFNQ380

340SADLFFFFGGFFFFADFFFFGS352 613KQDAFFFFANFFFFANFFFFSK625 2 γ1-ear

Yamada, 2004 2-1  

 Inoue Yamada γ-synergin 666LADDFFFFGEFFFFSLFFFFGE678

EpsinR 368GNGDFFFFGDWWWWSAFFFFNQ380 GGA1-GAE  γ1-ear
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Inoue, 2004; Yamada, 2004 Rabaptin-5 435DESDFFFFGPLLLLVG444

GGA1-GAE γ1-ear 2-1

Inoue, 2004; Yamada, 2004  

 γ1-ear 8  β 2  β

Nogi et al., 2002; Kent et al., 2002 γ1-ear β4  

β7 2  β Lys756 Arg793 Arg795 Lys797

4

K756Q R793Q R795Q K797Q

 γ-synergin Rabaptin-5  γ1-ear Nogi et al., 2002; 

Yamada et al., 2005  γ1-ear

γ1-ear  γ-synergin

2 Phe 0 Phe +3

Yamada et al., 2005 GAE Ala563 Arg608 Arg609 Lys611

p56

Collins et al., 2003  

 γ1-ear  γ-synergin GAE p56

Collins et al., 2003; Yamada et al., 2005 γ1-ear

GGA1-GGA3 GAE
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GGA Pro GGA1 GAE Pro574 γ1-ear Ser764

2-2A

+6 GAE

Pro574  γ1-ear Ser764  γ-synergin Phe +6

2-4 Pro574  γ-synergin Phe +6

 γ1-ear GAE

p56 Rabaptin-5 +6 Ala

2-2B  

  γ1-ear GAE

γ1-ear Ser764 GAE Pro574

Phe +6 Ala +6 GAE

Pro Phe +6

GAE Pro/Phe(+6)

 γ1-ear GAE S764P GAE  γ1-ear

P574S X

Pro/Phe(+6)  
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2222----1111    γγγγ1111----earearearear GAEGAEGAEGAE  

  peptide   sequence        Kd µM  

      γ1-ear  GAE  

γ-synergin 666LADDFGEFSLFGE678       5.1      75 

  687EQDDFQDFMAFSN699      17 

  772SDDDFADFHS781       79 

EpsinR  368GNGDFGDWSAFNQ380      22         110 

  340SADLFGGFADFGS352     370 

  613KQDAFANFANFSK625      550 

Rabaptin-5 435DESDFGPLVG444       61     69 

Inoue, 2004; Yamada, 2004 
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2222----2222    earearearear     

A  ear  

γ1-ear:          759 Q L Q L L S P S S S I 769 

GGA1-GAE:        569 K V K L Q P P S G T E 579 

GGA2-GAE:        543 R V K L Q P A S S S K 553 

GGA1-GAE:        620 K V K L Q P P S G T E 630 

 

B   

γ-synergin:        666 L A S S F G E F S L F G E 678 

p56:                 2 D D D D F G G F E A A E T  14 

Rabaptin-5         435 D E S D F G P L V G A D S 447 

EpsinR:            369 G N G D F G D W S A F N Q 381 
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2222----4444    +6+6+6+6 γγγγ1111----earearearear GAEGAEGAEGAE     

 

γ1-ear  γ-synergin GAE p56

γ1-ear Ser764 GAE Pro574 Cα γ1-ear

Ser764 GAE Pro574 γ-synergin Phe +6 p56 Ala +6

γ1-ear γ-synergin GAE p56  
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3. Materials and methods3. Materials and methods3. Materials and methods3. Materials and methods 

    

3.1. 3.1. 3.1. 3.1.     

 γ-synergin

 γ1-ear GST  γ1-ear

Yamada, 2004; Yamada et al., 2005 Yamada

 γ-synergin  γ1-ear BamH I Xho I

pGEX4T-2 GE healthcare  γ1-ear 703-822

BamH I  γ-synergin 668DDFGEFSLFGE678 SGG

 γ-synergin C  γ1-ear N

γ-synergin

 γ1-ear

Yamada, 2004; Yamada et al., 

2005 Nogi GST  γ1-ear

BamH I EcoR I pGEX4T-2 γ1-ear 677-822

Nogi et al., 2002 Quick change II

Stratagene GAE S764P  

 GGA1-GAE Collins
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494-639 Collins et al., 2003; Lui et al., 2003

BamH I EcoR I pGEX6P-1 GE healthcare GGA1-GAE

494-639  γ1-ear

Quick change II Stratagene γ1-ear P574S  

 3.5 SPR GST

γ-synergin 666LADDFGEFSLFGE678 EpsinR 368GNGDFGDWSAFNQ380

Yamada, 2004 Yamada

BamH I Xho I pGEX4T-2 DNA

Rabaptin-5 435DESDFGPLVGADS447 p56

2DDDDFGGFEAAET14 GST Yamada

BamH I Xho I pGEX4T-2 DNA

p56 Quick change II Stratagene +6

Ala Phe  

 3-1  
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3333----1111    γγγγ----synerginsynerginsynerginsynergin     γγγγ1111----earearearear     

 

A GE Healthcare pGEX4T-2 MCS Multi-Cloning Site BamH I Xho I  γ-ear

BamH I  γ-synergin B SGGGSGSGSGS

GS  

B MCS BamH I Xho I γ-synergin γ1-ear γ1-ear

C Thrombin Thrombin cleavage 

site Arg R Gly G GST-Tag  
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3333----1111        
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3.2. 3.2. 3.2. 3.2.     

 3.1 Escherichia coli BL21 (DE3) pLysS

LB 1 % (w/v) , 0.5 % (w/v) 

, 1 % (w/v) NaCl 37 ℃ OD600 0.7 0.2 mM

IPTG 27 ℃ 16

 

 3-2 LB 1 L

30 ml PBS 10 mM 

 pH 7.4, 145 mM NaCl TOMY, UD-201

output 10, duty 10, 5 min x 2 cycles HITACHI, CR21G, R20A2

, 18000 rpm, 30 min x 2 cycles, 4 ℃

pGEX4T pGEX6P γ1-ear GAE

GST glutahione S-transferase GST

Glutathione Sepharose 4B GE healthcare 1 ml PBS 5 

ml PBS 10 ml

GST GAE 1 mM DTT

PBS 1 ml GST GAE PreScission

GE healthcare 25 U unit 4 ℃ GST  γ1-ear Thrombin
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GE healthcare 20 U 16 ℃ 16 GST

PBS 5 ml

Thrombin GAE 500 µl Benzamidine Sepharose 6B GE 

healthcare Thrombin GST

20 mM Tris-HCl pH 8.0, 100 mM NaCl

Superdex 75pg GE healthcare 10K Da Amicon Ultra-15

Millipore 2.5 mg

 

 3.5 SPR GST

GST 10 mM glutathione, 20 mM Tris-HCl pH 8.0

Glutathione Sepharose 4B γ1-ear GAE

GST GST

GST GST 1 10 mg
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3333----2222        

 

A  

B SDS-PAGE  
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3.3.3.3.3333. . . .     

  γ-synergin  γ1-ear P764S

Hiraki et al., 2006 10 mg/ml 293K

480 96 x 5

Crystal Screen I & II HAMPTON RESEARCH Wizard I & II

Emerald BioSystems Cryo I & II Emerald BioSystems MembFac HAMPTON 

RESEARCH PEG/Ion Screen HAMPTON RESEARCH Natrix HAMPTON 

RESEARCH Footprint Molecular Dimensions Limited

10 mg/ml 289K  3.3 M Na Formate 0.2 M NaCl 20 % glycerol 0.1 M Tris-HCl pH8.0

7

0.3 mm 3-3A  

 GAE P574S p56  10:1

γ-synergin  γ1-ear P764S

10 mg/ml 293K 480

96 x5

Crystal Screen I & II Wizard I & II Cryo I & II MembFac PEG/Ion Screen Natrix

Footprint
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10 mg/ml 289K 30% w/v PEG 1500

14

0.1 mm 3-3B  
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 A                    B 

 

3333----3333        

 

A γ-synergin  γ1-ear S764P  

B GAE S574P p56  

0.2 mm  
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3.3.3.3.4444. . . .     

 γ-synergin  γ1-ear S764P PF

BL-5A 0.9834 Å 3 0.5 180

GAE P574S p56 PF-AR NW12A

1.0000 Å 3 0.5 180 

100 K

HKL2000 Otinowisky et al., 1997  

 γ-synergin  γ1-ear S764P GAE

P574S p56 MOLREP Vagin et al., 1997

 γ-synergin  

γ1-ear PDB , Yamada et al., 2005 GAE p56

PDB code: 1OM9, Collins et al., 2003

COOT Emsley et al., 2004 CCP4 Collaborative 

Computational Project, Number 4, 1994 REFMAC5 Murshudov et al., 1997 CNS

Brunger et al., 1998 PYMOL DeLano, 2008  

 3-1 3-2  
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3333----1111    γγγγ1111----earearearear S764PS764PS764PS764P     

 



 35 

3333----2222    GAEGAEGAEGAE P574SP574SP574SP574S p56p56p56p56     
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3.3.3.3.5555. . . . SPR: SPR: SPR: SPR: ssssurface urface urface urface pppplasmonlasmonlasmonlasmon    rrrresonanceesonanceesonanceesonance     

 SPR BIACORE2000 Biacore GST

Biacore CM5 Biacore

1000 RU resonance unit GST

GST  

γ1-ear GAE SPR

 γ-ear GAE Req

SPR BIAevaluation 3.2 Biacore

 γ-ear GAE

steady-state affinity model Kd

SPR 293 K 10 mM HEPES pH 7.5 150 mM NaCl 0.0005 % surfactant P20

GST GST

5 µl/min ear 15 µl/min
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4. Results4. Results4. Results4. Results    

    

4.1. γ4.1. γ4.1. γ4.1. γ----synergisynergisynergisynerginnnn γγγγ1111----earearearear P764SP764SP764SP764S     

 γ1-ear GAE

 γ1-ear  

γ-synergin Lui et al., 2003  

γ1-ear Ser764

S764P  γ1-ear  γ-synergin  

 γ-synergin  γ1-ear S764P 289 K

7 0.3 mm

3-3A PF BL-5A 0.9834 Å X

2.58 Å 3-1

P3121

1 3-1  

 2  β β  β1-2-3-5-6  β4-7-8

 β 4-1 γ-synergin

688DFGEFSLFGE697 4-2
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S764P 2.58Å 1.85Å

Yamada et al., 2005  

γ-synergin C Glu(+8)

698SGGGS702

4-3  

 S764P 4-4 γ1-ear

Cα R.M.S.D: Root Mean Square Deviation 0.35Å

γ-synergin 0.83Å 4-5 4-6 γ1-ear

 γ-synergin  γ-synergin

Phe +3 Phe +6

4 S764P

4-1 4-7  

  γ1-ear Pro764  γ-synergin Phe +6

4-8 Phe +6 Phe750 Gln780

γ1-ear

S764P  γ-synergin
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Phe +6 1.8 Å γ1-ear

4.3 Å
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4444----1111    γγγγ1111----earearearear S764PS764PS764PS764P     γγγγ----synerginsynerginsynerginsynergin     

    

γ1-ear  γ-synergin

γ1-ear N C
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4444----2222    γγγγ1111----earearearear S764PS764PS764PS764P     γγγγ----synerginsynerginsynerginsynergin

    

    

γ1-ear  γ-synergin 1.8 σ

γ-synergin S764P

Cα

S764P  
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4444----3333    γγγγ1111----earearearear S764PS764PS764PS764P     γγγγ----synerginsynerginsynerginsynergin

    

    

γ1-ear  γ-synergin 1.0 σ

3  
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4444----4444    γγγγ1111----earearearear     γγγγ----synerginsynerginsynerginsynergin S764PS764PS764PS764P

    

 

γ1-ear  γ-synergin Cα

γ1-ear γ-synergin

S764P

S764P  
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4444----5555    γγγγ1111----earearearear S764PS764PS764PS764P 1111     

 

γ1-ear S764P Cα

R.M.S.D.  
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4444----6666    γγγγ1111----earearearear S764PS764PS764PS764P 2222     

 

γ1-ear S764P γ-synergin γ1-ear

γ-synergin

R.M.S.D. 0 Å( )

1.0 Å  
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4444----7777    γγγγ1111----earearearear     γγγγ----synerginsynerginsynerginsynergin     

 

γ1-ear S764P  γ-synergin γ1-ear

γ-synergin
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4444----8888    γγγγ1111----earearearear     γγγγ----synerginsynerginsynerginsynergin +6+6+6+6     

 

γ1-ear Ser764 Pro764 Phe750 Gln780  γ-synergin

S764P
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4.2. 4.2. 4.2. 4.2. γγγγ1111----earearearear GAEGAEGAEGAE     

 4.1  γ1-ear S764P  γ-synergin

GAE S764P +6

+6  γ1-ear

GAE

SPR

4-2  

 SPR

4-9

Kd 4-10  

 4-2 γ1-ear S764P +6

Phe  γ-synergin EpsinR γ-synergin 4.0 µM 7.7 µM

EpsinR 4.3 µM 7.9 µM GAE P574S

 γ-synergin 18.2 µM 30.6 µM EpsinR 43.9 µM 86.2 µM

+6 Ala Rabaptin-5  γ1-ear GAE

γ1-ear 34.4 µM 32.5 µM GAE 10.3 µM 11.8 µM  
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 γ1-ear GAE S764P Phe +6

GAE  γ1-ear

P574S  γ1-ear

GAE

 

γ1-ear P574S
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4444----2222    earearearear SPRSPRSPRSPR KKKKdddd     

 

GST ear SPR

8 8

Req Kd  

µM  
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4444----9999    SPRSPRSPRSPR     



 52 
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4444----10101010    SPRSPRSPRSPR γγγγ1111----earearearear GAEGAEGAEGAE

1111     

 

A  γ1-ear S764P

 

B GAE P574S
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4.3. GAE4.3. GAE4.3. GAE4.3. GAE /p56/p56/p56/p56     

 4.2 γ1-ear S764P Phe +6

GAE P574S Phe +6

GAE P574S

GAE

p56

GAE p56 Collins et al., 2003

GAE P574S p56

 

 GAE S574P p56 293K 14

0.1 mm 3-3B

PF-AR NW12A 1.0000 Å X

1.90 Å 3-2

GGA1 GAE p56 PDB

1OM9 Collins et al., 2003

P21 4 GAE

S574P p56  

 GAE S574P p56 GAE
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N C  α 2  β β  β1-2-3-5-6  

β4-7-8  β 4-11

GAE

2 GAE

4-12 2 N C 3

501 636 4-12 p56

4 -2 +6

 

 GAE P574S 4

 β2-3 β5-6 2 R.M.S.D.

4-13 4-14 4-15

 β6-7  β4 R.M.S.D. 0.3Å

P574S 4 Cα

R.M.S.D. 0.64 0.73Å  

 GAE S574P p56 GAE

4-16

GAE Pro/Phe(+6)
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4444----11111111    GAEGAEGAEGAE P574SP574SP574SP574S p56p56p56p56     

 

GAE P574S p56 GAE p56

GAE N C
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4444----12121212    GAEGAEGAEGAE P574SP574SP574SP574S p56p56p56p56     

 

GAE P574S p56 4 A

B C D a

b  
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4444----13131313    GAEGAEGAEGAE P574SP574SP574SP574S p56p56p56p56

    

 

GAE p56 GAE p56

PDB: 1OM9 P574S 4 Cα

P574S A B C D
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4444----14141414    GAEGAEGAEGAE P574SP574SP574SP574S p56p56p56p56 GAEGAEGAEGAE

1111     

 

GAE P574S p56 Cα

RMSD A B C D
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4444----15151515    GAEGAEGAEGAE P574SP574SP574SP574S p56p56p56p56 GAEGAEGAEGAE

2222     

 

GAE P574S p56 A GAE

p56

R.M.S.D. 0 Å( )

1.5 Å  
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4444----16161616    GAEGAEGAEGAE P574SP574SP574SP574S p56p56p56p56

    

 

p56 1.8 σ GAE P574S

p56 P574S Cα

P574S
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4.4. 4.4. 4.4. 4.4. p56p56p56p56 +6+6+6+6     

 4.3 p56 S574P

GAE p56 p56

+6 Phe Ala Ala +6 Phe

GAE 764 4-17

γ1-ear 574

4-3  

 +6 Ala p56 4.2 Rabaptin-5  

γ1-ear GAE

γ1-ear 4.0 µM 3.2 µM GAE 5.2 µM 4.9 µM +6

Phe p56 γ1-ear 4.0 

µM 2.2 µM FFFFxxFFFFxxFFFF FFFFGGFFFFEAFFFF

γ1-ear FFFFGGFFFF FFFFEAFFFF

Phe +6

GAE p56

6 5.2 µM 29.6 µM

Pro574 Phe +6 Pro/Phe(+6)  

 +6 Phe p56 γ1-ear



 64 

GAE S764P 1.5 2.2 µM 3.5 µM

GAE γ1-ear P574S 3

29.6 µM 10.4 µM γ1-ear S764P

Phe +6 GAE P574S

Phe +6  

 GAE γ1-ear Pro/Phe(+6)
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4444----3333    earearearear p56p56p56p56 SPRSPRSPRSPR KKKKdddd     

 

GST ear SPR

8 8

Req Kd 3 Kd

 

µM  



 66 

 



 67 

4444----17171717    SPRSPRSPRSPR γγγγ1111----earearearear GAEGAEGAEGAE

2222     

 

C  γ1-ear GAE p56 Phe +6

 γ1-ear S764P GAE P574S
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5. Discussion5. Discussion5. Discussion5. Discussion 

    

5.1. 5.1. 5.1. 5.1. γγγγ1111----earearearear     

 γ1-ear GAE

Hirst et al., 2000, Hirst et al., 

2003, Lui et al., 2003 GAE γ1-ear  γ-synergin

EpsinR in vitro

(Inoue, 2004; Yamada, 2004)  γ-synergin EpsinR

+6 Phe

γ1-ear GAE

 

 γ1-ear GAE S764P  γ-synergin

γ1-ear

 γ-synergin Phe +6 SPR

S764P  γ-synergin

 

 S764P  γ1-ear  γ-synerigin

γ-synergin Phe +6
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γ1-ear GAE S764P Pro764

γ-synergin  γ1-ear γ-synergin

Phe +6  

γ1-ear Phe750 Gln780

4-8

γ-synergin  

  X γ-synergin

 γ1-ear  γ-synergin Phe +6

S764P Phe +6

4-7

 γ-synergin  γ1-ear

Phe +6  γ1-ear Phe +6

 

 γ1-ear GAE S764P

 γ-synergin  γ1-ear γ1-ear N SGGGS

 γ-synergin C  γ-synergin

 γ1-ear γ1-ear  
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γ-synergin

S764P  γ-synergin

γ-synergin Phe

+6

 

 p56 Phe +6 GAE

γ1-ear P574S

Pro/Phe(+6) GAE  

  γ1-ear γ1-ear

764 GAE Pro574 Ser764

+6 Phe GAE

 

 

5.2. 5.2. 5.2. 5.2. GAEGAEGAEGAE     

    GAE P574S Phe +6  γ-synergin EpsinR

GAE  γ1-ear

P574S p56 5.1
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Pro/Phe(+6)

 

 5.1 GAE S574P Phe +6  

γ-synergin EpsinR

SPR

p56 Phe +6 GAE Pro574

Pro Phe +6

 γ1-ear P574S

 

 5.1 Pro/Phe(+6)

GAE

 

 

5.3. AP5.3. AP5.3. AP5.3. AP GGAGGAGGAGGA     

 5.1 Pro/Phe(+6) γ1-ear

GAE Pro

Ser 5.2 GAE

γ1-ear GAE
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 γ1-ear

GAE

GAE

γ1-ear GAE

 

 5.1 +6 γ1-ear

GAE

GAE

 

 

AP-1  γ-synergin Aftiphilin p200

Weibel-Palade

Lui-Roberts et al., 2008 GGA p56

GGA

Mardones et al., 2007
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AP-1 GGA

 

 AP-1 GGA

γ1-ear GAE

AP-1 GGA
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