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ABSTRACT: Dynamins are large GTPases that participate in endocytosis, and are involved in the budding and scission of a wide

range of vesicles and organelles. They are found in all of species from yeast to human being. Through whole genomic analysis and positive

clone, three classic dynamin and several dynamin like proteins have been found. They play different roles in different organs or different

organelles. When studying the domains of dynamin, we notice that there are many proteins can interact with dynamin with a special do-

main.
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Table. I Dynamin superfamily
Dynamin Superfamily Name Containing domains Describe
Dynamin 1 Constriction of the lipid neck, fisson of the
) ) ) GTPase, Middle, PH, GED,
Classical dynamins® Dynamin 2 PRD lipids and regulation of the scission reaction in
Dynamin 3 endocytosis
Localized to the outer mitochondrial
DLP! GTPase, Middle, PH, GED
membrane, motochondrial division
MXU7 GTPase, Middle, GED Protection against viral infection
Dynamin related proteins Found between the inner and outer
OPAI1M GTPase, Middle, PH, GED

Mitofusin 11

GTPase, Middle, TM, GED

mitochondrial, mitochondrial fusion
Localized to the outer mitochondrial

membrane, mitochondrial fission and fusion

Atlastin™ GTPase, Middle, TM Resisitance against intracellular pathogens
GBP related proteins Localized in cis-Golgi, function in
GBP 17 GTPase. Middle, GED neurodegenerative disorder
TM: transmembrane domain
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. dynaminl  PRD 110 36 1 endophilinl BAR N
Src homology 3 SH3 - SH3 BAR N-BAR B syn-
55-60 SH3 dapin/pacsin BAR FER/CIP4
syndapin/pacsin ~ BAR
=1, BAR F-BAR B Dynamin
BAR syndapin/pacsin v,
BAR o BAR actin ,Grb2 . Dap160  Synaptophysin
BAR amphiphysin, endophilin syn- ProSAP . F-actin BAR dynamin  PRD



www.shengwuyixue.com Progressin Modern Biomedicine Vol12 NO.1 JAN.2012 - 185 -

actin actin dy-
namin =1, Grb2 SH3 dynamin
dynamin SH3 dynamin
PRD GTP - Dapl60
4-5 SH3 dynamin
2 Synaptophysin 4
C dynamin
271, ProSAP
dynamin2  PRD SH3 @8
References

[1] Royle, S.J. and L. Lagnado. Endocytosis at the synaptic terminal [J]. J
Physiol, 2003, 553(Pt 2): 345-355

[2] Marsh, M. and H.T. McMahon. The structural era of endocytosis[J].
Science, 1999, 285(5425): 215-220

[3] Grigliatti, T.A., L. Hall, R. Rosenbluth, et al. Temperature-sensitive
mutations in Drosophila melanogaster. XIV. A selection of immobile
adults[J]. Mol Gen Genet, 1973, 120(2): 107-114

[4] Praefcke, G.J. and H.T. McMahon. The dynamin superfamily: universal
membrane tubulation and fission molecules?[J]. Nat Rev Mol Cell Biol,
2004, 5(2): 133-147

[5] Hinshaw, J.E. Dynamin and its role in membrane fission[J]. Annu Rev
Cell Dev Biol, 2000, 16: 483-519

[6] Granseth, B., B. Odermatt, S.J. Royle, et al. Clathrin-mediated endo-
cytosis is the dominant mechanism of vesicle retrieval at hippocampal
synapses[J]. Neuron, 2006, 51(6): 773-786

[7]1 Zhu, Y., J. Xu, and S.F. Heinemann. Two pathways of synaptic vesicle
retrieval revealed by single-vesicle imaging [J]. Neuron, 2009, 61(3):
397-411

[8] Clayton, E.L., G.J. Evans, and M.A. Cousin. Bulk synaptic vesicle en-
docytosis is rapidly triggered during strong stimulation[J]. J Neurosci,
2008, 28(26): 6627-6632

[9] Richards, D.A., C. Guatimosim, and W.J. Betz. Two endocytic recy-
cling routes selectively fill two vesicle pools in frog motor nerve ter-
minals[J]. Neuron, 2000, 27(3): 551-559

[10] Clayton, E.L., V. Anggono, K.J. Smillie, et al. The phospho-depen-
dent dynamin-syndapin interaction triggers activity-dependent bulk
endocytosis of synaptic vesicles [J]. J Neurosci, 2009, 29 (24):
7706-7717

[11] Newton, A.J., T. Kirchhausen, and V.N. Murthy. Inhibition of dy-
namin completely blocks compensatory synaptic vesicle endocytosis
[J]. Proc Natl Acad Sci U S A, 2006, 103(47): 17955-17960

[12] Tan, T.C., V.A. Valova, C.S. Malladi, et al. CdkS5 is essential for
synaptic vesicle endocytosis[J]. Nat Cell Biol, 2003, 5(8): 701-710

[13] Evans, G.J. and M.A. Cousin, Activity-dependent control of slow
synaptic vesicle endocytosis by cyclin-dependent kinase 5 [J]. J Neu-
rosci, 2007, 27(2): 401-411

[14] Clayton, E.L., N. Sue, K.J. Smillie, et al. Dynamin I phosphorylation

by GSK3 controls activity-dependent bulk endocytosis of synaptic
vesicles[J]. Nat Neurosci, 2010, 13(7): 845-851

[15] Rasmussen, R.K., J. Rusak, G. Price, et al. Mixed-lineage kinase
2-SH3 domain binds dynamin and greatly enhances activation of GT-
Pase by phospholipid[J]. Biochem J, 1998, 335 (Pt 1): 119-124

[16] Labrousse, A.M., M.D. Zappaterra, D.A. Rube, et al. C. elegans dy-
namin-related protein DRP-1 controls severing of the mitochondrial
outer membrane[J]. Mol Cell, 1999, 4(5): 815-826

[17] Staeheli, P., O. Haller, W. Boll, et al. Mx protein: constitutive expres-
sion in 3T3 cells transformed with cloned Mx cDNA confers selective
resistance to influenza virus[J]. Cell, 1986, 44(1): 147-158

[18] Olichon, A., L.J. Emorine, E. Descoins, et al. The human dynamin-re-
lated protein OPA1 is anchored to the mitochondrial inner membrane
facing the inter-membrane space [J]. FEBS Lett, 2002, 523 (1-3):
171-176

[19] Hales, K.G. and M.T. Fuller. Developmentally regulated mitochon-
drial fusion mediated by a conserved, novel, predicted GTPase [J].
Cell, 1997,90(1): 121-129

[20] Anderson, S.L., J.M. Carton, J. Lou, et al. Interferon-induced guany-
late binding protein-1 (GBP-1) mediates an antiviral effect against
vesicular stomatitis virus and encephalomyocarditis virus[J]. Virology,
1999, 256(1): 8-14

[21] Zhu, P.P., A. Patterson, B. Lavoie, et al. Cellular localization,
oligomerization, and membrane association of the hereditary spastic
paraplegia 3A  (SPG3A) protein atlastin [J]. J Biol Chem, 2003, 278
(49): 49063-49071

[22] Uthaiah, R.C., G.J. Praefcke, J.C. Howard, et al. IIGP1, an interfer-
on-gamma-inducible 47-kDa GTPase of the mouse, showing coopera-
tive enzymatic activity and GTP-dependent multimerization[J]. J Biol
Chem, 2003, 278(31): 29336-29343

[23] Musacchio, A., M. Noble, R. Pauptit, et al. Crystal structure of a
Src-homology 3 (SH3) domain[J]. Nature, 1992, 359(6398): 851-855

[24] Anggono, V. and P.J. Robinson. Syndapin I and endophilin I bind
overlapping proline-rich regions of dynamin I: role in synaptic vesicle
endocytosis[J]. J Neurochem, 2007, 102(3): 931-943

[25] Gu, C., S. Yaddanapudi, A. Weins, et al. Direct dynamin-actin inter-
actions regulate the actin cytoskeleton [J]. EMBO J, 2010, 29 (21):
3593-3606

[26] Sengar, A.S., W. Wang, J. Bishay, et al. The EH and SH3 domain Ese
proteins regulate endocytosis by linking to dynamin and Eps15[J].
EMBO J, 1999, 18(5): 1159-1171

[27] Gonzalez-Jamett, A.M., X. Baez-Matus, M.A. Hevia, et al. The asso-
ciation of dynamin with synaptophysin regulates quantal size and du-
ration of exocytotic events in chromaffin cells [J]. J Neurosci, 2010,
30(32): 10683-10691

[28] Okamoto, P.M., C. Gamby, D. Wells, et al. Dynamin isoform-specific
interaction with the shank/ProSAP scaffolding proteins of the postsy-
naptic density and actin cytoskeleton[J]. J Biol Chem, 2001, 276(51):
48458-48465



