DEPARTAMENTO DE BIOLOGIA CELULAR Y ANATOMIA PATOLOGICA
FACULTAD DE MEDICINA

o

peimmewe JNIVERSITAT DE BARCELONA

B

EL PAPEL DEL DIACILGLICEROL EN EL TRAFICO DE MEMBRANAS EN LA ZONA
ENTRE EL RETICULO ENDOPLASMATICO Y EL COMPLEJO DE GOLGI

Tesis presentada por Inés Fernandez Ulibarri

para optar al titulo de Doctor por la Universidad de Barcelona



Bibliografia






10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Bibliografia

A. T. Jones. (2007). Macropinocytosis: searching for an endocytic identity and role in
the uptake of cell penetrating peptides. J.Cell Mol.Med. 11, 670-684

S. D. Conner and S. L. Schmid. (2003). Regulated portals of entry into the cell.
Nature 422, 37-44

E. S. Seto, H. J. Bellen and T. E. Lloyd. (2002). When cell biology meets
development: endocytic regulation of signaling pathways. Genes Dev. 16, 1314-1336

M. S. Robinson and J. S. Bonifacino. (2001). Adaptor-related proteins. Curr.Opin.Cell
Biol. 13, 444-453

T. Kirchhausen. (2007). Making COPII coats. Cell 129, 1251-1252
F. M. Brodsky, C. Y. Chen, C. Knuehl and M. C. Towler, D. E. Wakeham. (2001).
Biological basket weaving: formation and function of clathrin-coated vesicles.

Annu.Rev.Cell Dev.Biol. 17, 517-568

B. van Deurs, K. Roepstorff, A. M. Hommelgaard and K. Sandvig. (2003). Caveolae:
anchored, multifunctional platforms in the lipid ocean. Trends Cell Biol. 13, 92-100

J. B. Helms and C. Zurzolo. (2004). Lipids as targeting signals: lipid rafts and
intracellular trafficking. Traffic. 5, 247-254

M. Edidin. (2001). Shrinking patches and slippery rafts: scales of domains in the
plasma membrane.Trends Cell Biol. 11, 492-496

R. G. Anderson and K. Jacobson. (2002). A role for lipid shells in targeting proteins
to caveolae, rafts, and other lipid domains. Science 296, 1821-1825

F. R. Maxfield and T. E. McGraw. (2004). Endocytic recycling. Nat.Rev.Mol.Cell Biol.
5,121-132

M. Kirkham and R. G. Parton (2005). Clathrin-independent endocytosis: new insights
into caveolae and non-caveolar lipid raft carriers. Biochim.Biophys.Acta 1746, 349-
363

R. B. Kelly. (1985). Pathways of protein secretion in eukaryotes. Science 230, 25-32

S. Ponnambalam and S. A. Baldwin. (2003). Constitutive protein secretion from the
trans-Golgi network to the plasma membrane. Mol.Membr.Biol. 20, 129-139

M. Blazquez and K. I. Shennan. (2000). Basic mechanisms of secretion: sorting into
the regulated secretory pathway. Biochem.Cell Biol. 78, 181-191

W. Nickel. (2005). Unconventional secretory routes: direct protein export across the
plasma membrane of mammalian cells. Traffic. 6, 607-614

R. M. Rios and M. Bornens. (2003). The Golgi apparatus at the cell centre.
Curr.Opin.Cell Biol. 15, 60-66

F. Kepes, A. Rambourg and B. Satiat-Jeunemaitre. (2005). Morphodynamics of the
secretory pathway. Int.Rev.Cytol. 242, 55-120

G. Egea. (2001). Train trip into the cell: the Golgi Aparatus as the cetral station of
the intracellular membrane traffic. Ciencia al dia Internacional, 4, 1-20

147



20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Bibliografia

G. Egea and Rios RM. (2002). The role of the cytoskeleton in the structure and
function of the Golgi apparatus. The Golgi Apparatus- State of the art 110 years after
Camillo Golgi's discovery, 270-300 (Book chapter)

F. Lazaro-Dieguez. (2008). Implicacién de los filamentos de actina en la arquitectura,
homeostasis y trafico de salida del aparato de Golgi y estudio de la formacion y
degradacion de un agresoma de actina (Thesis)

A. Hille-Rehfeld. (1995). Mannose 6-phosphate receptors in sorting and transport of
lysosomal enzymes. Biochim.Biophys.Acta 1241, 177-194

J. H. Benting, A. G. Rietveld and K. Simons. (1999). N-Glycans mediate the apical
sorting of a GPI-anchored, raft-associated protein in Madin-Darby canine kidney
cells. J.Cell Biol. 146, 313-320

A. H. Merrill, Jr. (2002). De novo sphingolipid biosynthesis: a necessary, but
dangerous, pathway. J.Biol.Chem. 277, 25843-25846

R. Schekman and L. Orci. (1996). Coat proteins and vesicle budding. Science 271,
1526-1533

C. Barlowe, Biochim. (1998). COPII and selective export from the endoplasmic
reticulum. Biophys.Acta 1404, 67-76

L. Orci, M. Stamnes, M. Ravazzola, M. Amherdt, A. Perrelet, T.H. Sollner and J].E
Rothman. (1997). Bidirectional transport by distinct populations of COPI-coated
vesicles. Cell 90, 335-349

F. S. Gorelick and C. Shugrue (2001). Exiting the endoplasmic reticulum. Mol.Cell
Endocrinol. 177, 13-18

A. Sesso, F. P. de Faria, E. S. Iwamura and H. Correa. (1994). A three-dimensional
reconstruction study of the rough ER-Golgi interface in serial thin sections of the
pancreatic acinar cell of the rat. J.Cell Sci. 107 (Pt 3), 517-528

G. Palade (1975). Intracellular aspects of the process of protein synthesis. Science
189, 347-358

C. Barlowe, L. Orci, T Yeung, M. Hosobuchi, S. Hamamoto, N. Salama, M.F Rexach,
M. Ravazzola, M. Amherdt and R. Schekman. (1994). COPII: a membrane coat
formed by Sec proteins that drive vesicle budding from the endoplasmic reticulum.
Cell 77, 895-907

M. Aridor, J. Weissman, S. Bannykh, C. Nuoffer and W. E. Balch. (1998). Cargo
selection by the COPII budding machinery during export from the ER. J.Cell Biol.
141, 61-70

S. I. Bannykh, N. Nishimura and W. E. Balch. (1998). Getting into the Golgi. Trends
Cell Biol. 8, 21-25

H. P. Hauri and A. Schweizer. (1992). The endoplasmic reticulum-Golgi intermediate
compartmen. Curr.Opin.Cell Biol. 4, 600-608

C. Rabouille and J. Klumperman. (2005). Opinion: The maturing role of COPI vesicles
in intra-Golgi transport. Nat.Rev.Mol.Cell Biol. 6, 812-817

S. Munro and H. R. Pelham. (1987). A C-terminal signal prevents secretion of luminal
ER proteins. Cell 48, 899-907

148



37.

38.

39.

40.

41.

42,

43,

44,

45.

46.

47.

48,

49,

50.

51.

52.

53.

Bibliografia

J. C. Semenza, K. G. Hardwick, N. Dean and H. R. Pelham. (1990). ERD2, a yeast
gene required for the receptor-mediated retrieval of luminal ER proteins from the
secretory pathway. Cell 61, 1349-1357

H. R. Pelham. (1991). Recycling of proteins between the endoplasmic reticulum and
Golgi complex. Curr.Opin.Cell Biol. 3, 585-591

C. Appenzeller, H. Andersson, F. Kappeler and H. P. Hauri. (1999). The lectin ERGIC-
53 is a cargo transport receptor for glycoproteins. Nat.Cell Biol. 1, 330-334

M. C. Lee, E. A. Miller, J. Goldberg, L. Orci and R. Schekman. (2004). Bi-directional
protein transport between the ER and Golgi. Annu.Rev.Cell Dev.Biol. 20, 87-123

L. Lippincott-Schwartz, J.G. Donaldson, A. Schweizer, E.G. Berger, H.P. Hauri, L.C.
Yuan, and R.D. Klausner. (1990). Microtubule-dependent retrograde transport of
proteins into the ER in the presence of brefeldin A suggests an ER recycling pathway.
Cell 60, 821-836

B. Storrie, J. White, S. Rottger, E.H. Stelzer, T. Suganuma and T. Nilsson. (1998).
Recycling of golgi-resident glycosyltransferases through the ER reveals a novel
pathway and provides an explanation for nocodazole-induced Golgi scattering. J.Cell
Biol. 143, 1505-1521

B. Storrie. (2005). Maintenance of Golgi apparatus structure in the face of
continuous protein recycling to the endoplasmic reticulum: making ends meet.
Int.Rev.Cytol. 244, 69-94

R. B. Kelly. (1999). Deconstructing membrane traffic. Trends Cell Biol. 9, M29-M33
G. Warren and I. Mellman. (1999). Bulk flow redux?. Cell 98, 125-127

T. E. Kreis and R. Pepperkok. (1994). Coat proteins in intracellular membrane
transport. Curr.Opin.Cell Biol. 6, 533-537

J. Bethune, M. Kol, J.Hoffmann, I. Reckmann, B. Brugger and F. Wieland. (2006).
Coatomer, the coat protein of COPI transport vesicles, discriminates endoplasmic
reticulum residents from p24 proteins. Mol.Cell Biol. 26, 8011-8021

J. Lippincott-Schwartz and W. Liu. (2006). Insights into COPI coat assembly and
function in living cells. Trends Cell Biol. 16, el-e4

L. Orci, M. Ravazzola, A. Volchuk, T. Engel, M. Gmachl, M. Amherdt, A. Perrelet, T.H.
Sollner and J.E Rothman. (2000). Anterograde flow of cargo across the golgi stack
potentially mediated via bidirectional "percolating" COPI vesicles.
Proc.Natl.Acad.Sci.U.S.A 97, 10400-10405

M. J. Lewis and H. R. Pelham. (1990). A human homologue of the yeast HDEL
receptor. Nature 348, 162-163

T. Nilsson, M. Jackson and P. A. Peterson. (1989). Short cytoplasmic sequences
serve as retention signals for transmembrane proteins in the endoplasmic reticulum.
Cell 58, 707-718

O. Martinez, C. Antony, G. Pehau-Arnaudet, E.G Berger, J. Salamero and B. Goud.
(1997). GTP-bound forms of rab6 induce the redistribution of Golgi proteins into the
endoplasmic reticulum. Proc.Natl.Acad.Sci.U.S.A 94, 1828-1833

A. Girod, B. Storrie, ]J.C. Simpson, L. Johannes, B. Goud, L.M Roberts, J.M Lord, T.
Nilsson and R. Pepperkok. (1999). Evidence for a COP-I-independent transport route
from the Golgi complex to the endoplasmic reticulum. Nat.Cell Biol. 1, 423-430

149



54,

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Bibliografia

A. Echard, F. Jollivet, O. Martinez, 1.]. Lacapere, A. Rousselet, I. Janoueix-Lerosey
and B. Goud. (1998). Interaction of a Golgi-associated kinesin-like protein with Rabé.
Science 279, 580-585

H. Miki, Y. Okada and N. Hirokawa. (2005). Analysis of the kinesin superfamily:
insights into structure and function. Trends Cell Biol. 15, 467-476

T. Matanis, A. Akhmanova, P. Wulf, E. Del Nery, T. Weide, T. Stepanova, N. Galjart,
F. Grosveld, B. Goud, C.I. De Zeeuw, A. Barnekow and C.C. Hoogenraad. (2002).
Bicaudal-D regulates COPI-independent Golgi-ER transport by recruiting the dynein-
dynactin motor complex. Nat.Cell Biol. 4, 986-992

A. Volchuk, M. Amherdt, M. Ravazzola, B. Brugger, V.M. Rivera, T. Clackson, A.
Perrelet, T.H. Sollner, J.E. Rothman and L. Orci. (2000). Megavesicles implicated in
the rapid transport of intracisternal aggregates across the Golgi stack. Cel/ 102, 335-
348

H. R. Pelham and J. E. Rothman. (2000). The debate about transport in the Golgi--
two sides of the same coin?. Cell 102, 713-719

L. Orci, B. S. Glick and J. E. Rothman. (1986). A new type of coated vesicular carrier
that appears not to contain clathrin: its possible role in protein transport within the
Golgi stack. Cell 46, 171-184

J. E. Rothman. (1996). The protein machinery of vesicle budding and fusion. Protein
Sci. 5, 185-194

A. A. Mironov, P. Weidman and A. Luini. (1997). Variations on the intracellular
transport theme: maturing cisternae and trafficking tubules. J.Cell Biol. 138, 481-
484

A. Trucco, R.S. Polishchuk, O. Martella, A. Di Pentima, A. Fusella, D. Di
Giandomenico E. San Pietro, G.V. Beznoussen E.V. Polishchuk, M. Baldassarre, R.
Buccione, W.]J. Geerts, A.]. Koster, K.N. Burger, A.A. Mironov and A. Luini. (2004).
Secretory traffic triggers the formation of tubular continuities across Golgi sub-
compartments. Nat.Cell Biol. 6, 1071-1081.

G. Vivero-Salmeron, J. Ballesta and J. A. Martinez-Menarguez(2008). Heterotypic
tubular connections at the endoplasmic reticulum-Golgi complex interfac.
Histochem.Cell Biol. 130, 709-717

M. A. De Matteis and A. Luini. (2008). Exiting the Golgi complex. Nat.Rev.Mol.Cell
Biol. 9, 273-284

J. S. Bonifacino and L. M. Traub. (2003). Signals for sorting of transmembrane
proteins to endosomes and lysosomes. Annu.Rev.Biochem. 72, 395-447

B. A. Potter, G. Ihrke, J. R. Bruns, K. M. Weixel and O. A. Weisz. (2004). Specific N-
glycans direct apical delivery of transmembrane, but not soluble or
glycosylphosphatidylinositol-anchored forms of endolyn in Madin-Darby canine
kidney cells. Mol.Biol.Cell 15, 1407-1416

S. Schuck and K. Simons. (2004). Polarized sorting in epithelial cells: raft clustering
and the biogenesis of the apical membrane. J.Cell Sci. 117, 5955-5964

P. Keller, D. Toomre, E. Diaz, J. White and K. Simons. (2001). Multicolour imaging of
post-Golgi sorting and trafficking in live cells. Nat.Cell Biol. 3, 140-149

J. S. Bonifacino and J. Lippincott-Schwartz. (2003). Coat proteins: shaping
membrane transport. Nat.Rev.Mol.Cell Biol. 4, 409-414

150



70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

Bibliografia

J. S. Bonifacino and B. S. Glick. (2004). The mechanisms of vesicle budding and
fusion. Cell 116, 153-166

B.G Kearns, T.P. McGee, P. Mayinger, A. Gedvilaite, S.E. Phillips, S. Kagiwada and
V.A. Bankaitis.(1997). Essential role for diacylglycerol in protein transport from the
yeast Golgi complex. Nature 387, 101-105

M. S. Robinson. (2004). Adaptable adaptors for coated vesicles. Trends Cell Biol. 14,
167-174

J. E. Rothman. (2002). Lasker Basic Medical Research Award. The machinery and
principles of vesicle transport in the cell. Nat.Med. 8, 1059-1062

J. E. Rothman. (1994). Mechanisms of intracellular protein transport. Nature 372,
55-63

R. Schekman and I. Mellman. (1997). Does COPI go both ways?. Cell 90, 197-200

W. Nickel, B. Brugger, F. T. Wieland. (1998). Protein and lipid sorting between the
endoplasmic reticulum and the Golgi complex. Semin.Cell Dev.Biol. 9, 493-501

W. Nickel and F. T. Wieland. (1998). Biosynthetic protein transport through the early
secretory pathway. Histochem.Cell Biol. 109, 477-486

W. E. Balch, R. A. Kahn and R. Schwaninger.(1992). ADP-ribosylation factor is
required for vesicular trafficking between the endoplasmic reticulum and the cis-Golgi
compartment. J.Biol.Chem. 267, 13053-13061

G. Tanigawa, L. Orci, M. Amherdt, M. Ravazzola, J.B. Helms and J.E Rothman
(1993). Hydrolysis of bound GTP by ARF protein triggers uncoating of Golgi-derived
COP-coated vesicles. J.Cell Biol. 123, 1365-1371

T. Kirchhausen. (2000). Three ways to make a vesicle.Nat.Rev.Mol.Cell Biol. 1, 187-
198

J. Bigay, P. Gounon, S. Robineau and B. Antonny. (2003). Lipid packing sensed by
ArfGAP1 couples COPI coat disassembly to membrane bilayer curvature. Nature 426,
563-566

C. Reinhard, M. Schweikert, F. T. Wieland and W. Nickel. (2003). Functional
reconstitution of COPI coat assembly and disassembly using chemically defined
components. Proc.Natl.Acad.Sci.U.S.A 100, 8253-8257

J. G. Donaldson, D. Finazzi andR. D. Klausner. (1992). Brefeldin A inhibits Golgi
membrane-catalysed exchange of guanine nucleotide onto ARF protein. Nature 360,
350-352

J. B. Helms and J. E. Rothman. (1992). Inhibition by brefeldin A of a Golgi membrane
enzyme that catalyses exchange of guanine nucleotide bound to ARF. Nature 360,
352-354

M. A. De Matteis and G. D'Angelo. (2007). The role of the phosphoinositides at the
Golgi complex. Biochem.Soc.Symp. 74, 107-116

S. Lev. (2006). Lipid homoeostasis and Golgi secretory function. Biochem.Soc. Trans.
34, 363-366

M. G. Roth. (1999). Lipid regulators of membrane traffic through the Golgi complex.
Trends Cell Biol. 9, 174-179

151



88.

89.

90.

91.

92.

93.

94,

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

Bibliografia

C. D'Souza-Schorey and P. Chavrier. (2006). ARF proteins: roles in membrane traffic
and beyond. Nat.Rev.Mol.Cell Biol. 7, 347-358

Z. Nie and P. A. Randazzo. (2006). Arf GAPs and membrane traffic. J.Cell Sci. 119,
1203-1211

H. T. McMahon and J. L. Gallop. (2005).Membrane curvature and mechanisms of
dynamic cell membrane remodelling. Nature 438, 590-596

E. Rodriguez-Boulan, G. Kreitzer and A. Musch. (2005). Organization of vesicular
trafficking in epithelia. Nat.Rev.Mol.Cell Biol. 6, 233-247

J. Lippincott-Schwartz, L. Yuan, C. Tipper, M. Amherdt, L. Orci and R.D. Klausner.
(1991). Brefeldin A's effects on endosomes, lysosomes, and the TGN suggest a
general mechanism for regulating organelle structure and membrane traffic. Cell 67,
601-616

H. Cao, S. Weller, J.D. Orth, J. Chen, B. Huang, J.L. Chen, M. Stamnes and M.A.
McNiven. (2005). Actin and Arfl-dependent recruitment of a cortactin-dynamin
complex to the Golgi regulates post-Golgi transport. Nat.Cell Biol. 7, 483-492

S. Carreno, A. E. Engqvist-Goldstein, C. X. Zhang, K. L. McDonald and D. G. Drubin.
(2004). Actin dynamics coupled to clathrin-coated vesicle formation at the trans-
Golgi network. J.Cell Biol. 165, 781-788

E. Kerkhoff, J.C. Simpson, C.B. Leberfinger, I.M. Otto, T. Doerks, P. Bork, U.R.
Rapp, T. Raabe and R. Pepperkok. (2001). The Spir actin organizers are involved in
vesicle transport processes. Curr.Biol. 11, 1963-1968

M. M. Kessels and B. Qualmann. (2004).The syndapin protein family: linking
membrane trafficking with the cytoskeleton. J.Cell Sci. 117, 3077-3086

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

A.L. Rozelle, L.M. Machesky, M. Yamamoto, M.H. Driessens, R.H. Insall, M.G. Roth,
K. Luby-Phelps, G. Marriott, A. Hall and H.L Yin. (2000). Phosphatidylinositol 4,5-
bisphosphate induces actin-based movement of raft-enriched vesicles through WASP-
Arp2/3. Curr.Biol. 10, 311-320

B. Antonny. (2006).Membrane deformation by protein coats. Curr.Opin.Cell Biol. 18,
386-394

K. Farsad and P. De Camilli. (2003). Mechanisms of membrane deformation.
Curr.Opin.Cell Biol. 15, 372-381

J.L. Gallop, C.C. Jao, H.M. Kent, P.]J. Butler, P.R. Evans, R. Langen and H.T.
McMahon. (2006). Mechanism of endophilin N-BAR domain-mediated membrane
curvature. EMBO J. 25, 2898-2910

J. Lippincott-Schwartz and W. Liu. (2003). Membrane trafficking: coat control by
curvature. Nature 426, 507-508

J. Zimmerberg and M. M. Kozlov. (2006).How proteins produce cellular membrane
curvature. Nat.Rev.Mol.Cell Biol. 7, 9-19

E. Farge and P. F. Devaux. (1992). Shape changes of giant liposomes induced by an
asymmetric transmembrane distribution of phospholipids. Biophys.J. 61, 347-357

K. N. Burger. (2000). Greasing membrane fusion and fission machineries. Traffic. 1,
605-613

152



106.

107.

108.

109.

110.

111.

112,

113.

114,

115.

116.

117.

118.

1109,

120.

Bibliografia

D. Corda, C. C. Hidalgo, M. Bonazzi, A. Luini and S. Spano. (2002). Molecular aspects
of membrane fission in the secretory pathway. Cell Mol.Life Sci. 59, 1819-1832

P. Helfrich and E. Jakobsson. (1990). Calculation of deformation energies and
conformations in lipid membranes containing gramicidin channels. Biophys.J. 57,
1075-1084

M.A. De Matteis, M. Di Girolamo, A. Colanzi, M. Pallas, G. Di Tullio, L.J. McDonald, J.
Moss, G. Santini, S. Bannykh and D. Corda. (1994). Stimulation of endogenous ADP-
ribosylation by brefeldin A. Proc.Natl.Acad.Sci.U.S.A 91, 1114-1118

A. Mironov, A. Colanzi, M.G. Silletta, G. Fiucci, S. Flati, A. Fusella, R. Polishchuk,
A.Jr. Mironov, G. Di Tullio, R. Weigert, V. Malhotra, D. Corda, M.A. De Matteis and A.
Luini. (1997). Role of NAD+ and ADP-ribosylation in the maintenance of the Golgi
structure. J.Cell Biol. 139, 1109-1118

R. Weigert, M.G. Silletta, S. Spano, G. Turacchio, C. Cericola, A. Colanzi, S.
Senatore, R. Mancini, E.V. Polishchuk, M. Salmona, F. Facchiano, K.N. Burger, A.
Mironov, A. Luini, and D. Corda. (1999). CtBP/BARS induces fission of Golgi
membranes by acylating lysophosphatidic acid. Nature 402, 429-433

M. Bonazzi, S. Spano, G. Turacchio, C. Cericola, C. Valente, A. Colanzi, H.S. Kweon,
V.W. Hsu, E.V. Polishchuck, R.S. Polishchuck, M. Sallese, T. Pulvirenti, D. Corda and
A. Luini. (2005). CtBP3/BARS drives membrane fission in dynamin-independent
transport pathways. Nat.Cell Biol. 7, 570-580

J.S. Yang, L. Zhang, S.Y. Lee, H. Gad, A. Luini and V.W. Hsu. (2006). Key
components of the fission machinery are interchangeable. Nat.Cell Biol. 8, 1376-
1382

J.s. Yang, S.Y. Lee, S. Spano, H. Gad, L. Zhang, Z. Nie, M. Bonazzi, D. Corda, A.
Luini and V.W. Hsu. (2005). A role for BARS at the fission step of COPI vesicle
formation from Golgi membrane. EMBO J. 24, 4133-4143

H. Inoue and P. A.Randazzo. (2007). Arf GAPs and their interacting proteins. Traffic.
8, 1465-1475

E. Cukierman, I. Huber, M. Rotman and D. Cassel. (1995). The ARF1 GTPase-
activating protein: zinc finger motif and Golgi complex localization. Science 270,
1999-2002

J. Lanoix, J. Ouwendijk, A. Stark, E. Szafer, D. Cassel, K. Dejgaard, M. Weiss and T.
Nilsson. (1999). Sorting of Golgi resident proteins into different subpopulations of
COPI vesicles: a role for ArfGAP1. EMBO J. 18, 4935-4948

L. C. Bickford, E. Mossessova and J. Goldberg. (2004). A structural view of the COPII
vesicle coat. Curr.Opin.Struct.Biol. 14, 147-153

W. Liu, R. Duden, R. D. Phair and J. Lippincott-Schwartz. (2005). ArfGAP1 dynamics
and its role in COPI coat assembly on Golgi membranes of living cells. J.Cell Biol.
168, 1053-1063

T. Aoe, E. Cukierman, A. Lee, D. Cassel, P.]. Peters and V.W. Hsu. (1997). The KDEL
receptor, ERD2, regulates intracellular traffic by recruiting a GTPase-activating
protein for ARF1. EMBO J. 16, 7305-7316

T. Aoe, A. J. Lee, E. van Donselaar, P. J. Peters and V. W. Hsu. (1998). Modulation of
intracellular transport by transported proteins: insight from regulation of COPI-
mediated transport. Proc.Natl.Acad.Sci.U.S.A 95, 1624-1629

153



121.

122.

123.

124,

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

Bibliografia

S. Y. Lee, J. S. Yang, W. Hong, R. T. Premont and V. W. Hsu. (2005). ARFGAP1 plays
a central role in coupling COPI cargo sorting with vesicle formation. J.Cell Biol. 168,
281-290

P. J. Watson, G. Frigerio, B. M. Collins, R. Duden and D. J. Owen. (2004). Gamma-
COP appendage domain - structure and function. Traffic. 5, 79-88

J. Goldberg. (1999). Structural and functional analysis of the ARF1-ARFGAP complex
reveals a role for coatomer in GTP hydrolysis. Cell 96, 893-902

E. Szafer, M. Rotman and D. Cassel. (2001). Regulation of GTP hydrolysis on ADP-
ribosylation factor-1 at the Golgi membrane. J.Biol.Chem. 276, 47834-47839

J. Bigay, J. F. Casella, G. Drin, B. Mesmin and B. Antonny. (2005). ArfGAP1 responds
to membrane curvature through the folding of a lipid packing sensor motif. EMBO J.
24, 2244-2253

B. Mesmin, G. Drin, S. Levi, M. Rawet, D. Cassel, J. Bigay and B. Antonny. (2007).
Two lipid-packing sensor motifs contribute to the sensitivity of ArffGAP1 to membrane
curvature. Biochemistry 46, 1779-1790

A. Parnis, M. Rawet, L. Regev, B. Barkan, M. Rotman, M. Gaitner and D. Cassel.
(2006). Golgi localization determinants in ArfGAP1 and in new tissue-specific
ArfGAP1 isoforms. J.Biol.Chem. 281, 3785-3792

B. Antonny, I. Huber, S. Paris, M. Chabre and D. Cassel. (1997). Activation of ADP-
ribosylation factor 1 GTPase-activating protein by phosphatidylcholine-derived
diacylglycerols. J.Biol.Chem. 272, 30848-30851

Y.G. Chen, A. Siddhanta, C.D. Austin, S.M. Hammond, T.C. Sung, M.A. Frohman, A.J.
Morris and D. Shield. (1997). Phospholipase D stimulates release of nascent
secretory vesicles from the trans-Golgi network. J.Cell Biol. 138, 495-504

N. T. Ktistakis, H. A. Brown, M. G. Waters, P. C. Sternweis and M. G. Roth. (1996).
Evidence that phospholipase D mediates ADP ribosylation factor-dependent formation
of Golgi coated vesicles. J.Cell Biol. 134, 295-306

H. A. Brown, S. Gutowski, C. R. Moomaw, C. Slaughter and P. C. Sternweis. (1993).
ADP-ribosylation factor, a small GTP-dependent regulatory protein, stimulates
phospholipase D activity. Cell 75, 1137-1144

J. Stutchfield and S. Cockcroft. (1993). Correlation between secretion and
phospholipase D activation in differentiated HL60 cells. Biochem.J. 293 ( Pt 3), 649-
655

T.R. Pettitt, A. Martin, T. Horton, C. Liossis, J.M. Lord and M.]J. Wakelam. (1997).
Diacylglycerol and phosphatidate generated by phospholipases C and D, respectively,
have distinct fatty acid compositions and functions. Phospholipase D-derived
diacylglycerol does not activate protein kinase C in porcine aortic endothelial cells.
J.Biol.Chem. 272, 17354-17359

D. D. Sabatini, M. Adesnik, I. E. Ivanov and J. P. Simon. (1996). Mechanism of
formation of post Golgi vesicles from TGN membranes: Arf-dependent coat assembly
and PKC-regulated vesicle scission. Biocell 20, 287-300

J. P. Simon, I. E. Ivanov, M. Adesnik and D. D. Sabatini. (1996). The production of
post-Golgi vesicles requires a protein kinase C-like molecule, but not its
phosphorylating activity. J.Cell Biol. 135, 355-370

J.P. Simon, I.E. Ivanov, B. Shopsin, D. Hersh, M. Adesnik and D.D. Sabatini. (1996).
The in vitro generation of post-Golgi vesicles carrying viral envelope glycoproteins

154



137.

138.

139.

140.

141.

142,

143.

144,

145,

146.

147.

148.

149,

150.

151.

152.

Bibliografia

requires an ARF-like GTP-binding protein and a protein kinase C associated with the
Golgi apparatus. J.Biol.Chem. 271, 16952-16961

K. M. Conricode, K. A. Brewer and J. H. Exton. (1992). Activation of phospholipase D
by protein kinase C. Evidence for a phosphorylation-independent mechanism.
J.Biol.Chem. 267, 7199-7202

W. D. Singer, H. A. Brown, X. Jiang and P. C. Sternweis. (1996). Regulation of
phospholipase D by protein kinase C is synergistic with ADP-ribosylation factor and
independent of protein kinase activity. J.Biol.Chem. 271, 4504-4510

M. Liljedahl, Y. Maeda, A. Colanzi, I. Ayala, J. Van Lint and V. Malhotra. (2001).
Protein kinase D regulates the fission of cell surface destined transport carriers from
the trans-Golgi network. Cell 104, 409-420

J. Prestle, K. Pfizenmaier, J. Brenner and F. J. Johannes. (1996). Protein kinase C mu
is located at the Golgi compartment. J.Cell Biol. 134, 1401-1410

J. Van Lint, A. Rykx, Y. Maeda, T. Vantus, S. Sturany, V. Malhotra, J.R. Vandenheede
and T. Seufferlein. (2002). Protein kinase D: an intracellular traffic regulator on the
move. Trends Cell Biol. 12, 193-200

J. V. Van Lint, J. Sinnett-Smith and E. Rozengurt. (1995). Expression and
characterization of PKD, a phorbol ester and diacylglycerol-stimulated serine protein
kinase. J.Biol.Chem. 270, 1455-1461

C. L. Baron and V. Malhotra. (2002). Role of diacylglycerol in PKD recruitment to the
TGN and protein transport to the plasma membrane. Science 295, 325-328

Y. Maeda, G. V. Beznoussenko, J. Van Lint, A. A. Mironov and V. Malhotra (2001).
Recruitment of protein kinase D to the trans-Golgi network via the first cysteine-rich
domain. EMBO J. 20, 5982-5990

W. B. Huttner and A. Schmidt. (2000). Lipids, lipid modification and lipid-protein
interaction in membrane budding and fission--insights from the roles of endophilin
A1l and synaptophysin in synaptic vesicle endocytosis. Curr.Opin.Neurobiol. 10, 543-
551

W. Dowhan. (1997). Molecular basis for membrane phospholipid diversity: why are
there so many lipids?. Annu.Rev.Biochem. 66, 199-232

T. de Vrije, R. L. de Swart, W. Dowhan, J. Tommassen and B. de Kruijff. (1988).
Phosphatidylglycerol is involved in protein translocation across Escherichia coli inner
membranes. Nature 334, 173-175

W. van Klompenburg, I. Nilsson, G. von Heijne and B. de Kruijff. (1997). Anionic
phospholipids are determinants of membrane protein topolog. EMBO J. 16, 4261-
4266

S. H. White, A. S. Ladokhin, S. Jayasinghe and K. Hristova. (2001). How membranes
shape protein structure. J.Biol.Chem. 276, 32395-32398

L. Heginbotham, L. Kolmakova-Partensky and C. Miller. (1998). Functional
reconstitution of a prokaryotic K+ channel. J.Gen.Physiol 111, 741-749

F. I. Valiyaveetil, Y. Zhou and R. MacKinnon. (2002).Lipids in the structure, folding,
and function of the KcsA K+ channel. Biochemistry 41, 10771-10777

Y. Zhou, J. H. Morais-Cabral, A. Kaufman and R. MacKinnon. (2001). Chemistry of

ion coordination and hydration revealed by a K+ channel-Fab complex at 2.0 A
resolutio. Nature 414, 43-48

155



153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

Bibliografia

A. G. Lee. (2004). How lipids affect the activities of integral membrane proteins.
Biochim.Biophys.Acta 1666, 62-87

van den Brink-van der Laan, J. A. Killian and B. de Kruijff. (2004). Nonbilayer lipids
affect peripheral and integral membrane proteins via changes in the lateral pressure
profile. Biochim.Biophys.Acta 1666, 275-288

S. Cockcroft. (2001). Signalling roles of mammalian phospholipase D1 and D2. Cell
Mol.Life Sci. 58, 1674-1687

T. Munnik, R. F. Irvine and A. Musgrave. (1998). Phospholipid signalling in plants.
Biochim.Biophys.Acta 1389, 222-272

M. Manifava, J.W. Thuring, Z.Y. Lim, L. Packman, A.B. Holmes and N.T. Ktistakis.
(2001). Differential binding of traffic-related proteins to phosphatidic acid- or
phosphatidylinositol (4,5)- bisphosphate-coupled affinity reagents. J.Biol.Chem. 276,
8987-8994

J. C. Holthuis and T. P. Levine. (2005). Lipid traffic: floppy drives and a
superhighway. Nat.Rev.Mol.Cell Biol. 6, 209-220

G. van Meer, D. R. Voelker and G. W. Feigenson. (2008). Membrane lipids: where
they are and how they behave. Nat.Rev.Mol.Cell Biol. 9, 112-124

D. Voet and Voet J.G. (1995). Biochemistry, 1. John Wiley&Sons, Ed.

E.M. Deacon, T.R. Pettitt, P. Webb, T. Cross, H. Chahal, M.]J. Wakelam and J].M. Lord.
(2002). Generation of diacylglycerol molecular species through the cell cycle: a role
for 1-stearoyl, 2-arachidonyl glycerol in the activation of nuclear protein kinase C-
betall at G2/M. J.Cell Sci. 115, 983-989

S. Ichikawa and Y. Hirabayashi. (1998). Glucosylceramide synthase and
glycosphingolipid synthesis. Trends Cell Biol. 8, 198-202

D. N. Brindley and D. W. Waggoner. (1998). Mammalian lipid phosphate
phosphohydrolases. J.Biol.Chem. 273, 24281-24284

S. Pyne, K. C. Kong and P. 1. Darroch. (2004).Lysophosphatidic acid and sphingosine
1-phosphate biology: the role of lipid phosphate phosphatasesSemin.Cell Dev.Biol.
15, 491-501

S. G. Rhee. (2001). Regulation of phosphoinositide-specific phospholipase C.
Annu.Rev.Biochem. 70, 281-312

A. K. Thompson, S. P. Mostafapour, L. C. Denlinger, J. E. Bleasdale and S. K. Fisher.
(1991). The aminosteroid U-73122 inhibits muscarinic receptor sequestration and
phosphoinositide hydrolysis in SK-N-SH neuroblastoma cells. A role for Gp in
receptor compartmentation. J.Biol.Chem. 266, 23856-23862

S. Carrasco and I. Merida. (2004). Diacylglycerol-dependent binding recruits
PKCtheta and RasGRP1 C1 domains to specific subcellular localizations in living T
lymphocyte. Mol.Biol.Cell 15, 2932-2942

R. E. Pagano. (1988). What is the fate of diacylglycerol produced at the Golgi
apparatus?. Trends Biochem.Sci. 13, 202-205

V. A. Bankaitis. (2002). Cell biology. Slick recruitment to the Golgi. Science 295,
290-291

156



170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

183.

184.

185.

Bibliografia

V. Litvak, N. Dahan, S. Ramachandran, H. Sabanay and S. Lev. (2005). Maintenance
of the diacylglycerol level in the Golgi apparatus by the Nir2 protein is critical for
Golgi secretory function. Nat.Cell Biol. 7, 225-234

I. Fernandez-Ulibarri, M. Vilella, F. Lazaro-Dieguez, E. Sarri, S.E. Martinez, N.
Jimenez, E. Claro, I. Merida, K.N. Burger and G. Egea. (2007). Diacylglycerol is
required for the formation of COPI vesicles in the Golgi-to-ER transport pathway.
Mol.Biol.Cell 18, 3250-3263

J. H. Exton. (1999). Regulation of phospholipase D. Biochim.Biophys.Acta 1439, 121-
133

G. M. Jenkins and M. A. Frohman. (2005). Phospholipase D: a lipid centric review.
Cell Mol.Life Sci. 62, 2305-2316

D. Jones, C. Morgan and S. Cockcroft. (1999). Phospholipase D and membrane
traffic. Potential roles in regulated exocytosis, membrane delivery and vesicle
budding. Biochim.Biophys.Acta 1439, 229-244

G. Du, Y.M. Altshuller, N. Vitale, P. Huang, S. Chasserot-Golaz, A.J. Morris, M.F.
Bader and M.A. Frohman. (2003). Regulation of phospholipase D1 subcellular cycling
through coordination of multiple membrane association motifs. J.Cell Biol. 162, 305-
315

V.A. Sciorra, S.A. Rudge, J. Wang, S. MclLaughlin, J. Engebrecht and A.]. Morris.
(2002). Dual role for phosphoinositides in regulation of yeast and mammalian
phospholipase D enzymes. J.Cell Biol. 159, 1039-1049

J. M. Sugars, S. Cellek, M. Manifava, J. Coadwell and N. T. Ktistakis. (2002).
Hierarchy of membrane-targeting signals of phospholipase D1 involving lipid
modification of a pleckstrin homology domain. J.Biol.Chem. 277, 29152-29161

M. A. Frohman, T. C. Sung and A. J. Morris. (1999). Mammalian phospholipase D
structure and regulation. Biochim.Biophys.Acta 1439, 175-186

M. Liscovitch, M. Czarny, G. Fiucci, Y. Lavie and X. Tang. (1999). Localization and
possible functions of phospholipase D isozymes. Biochim.Biophys.Acta 1439, 245-
263

M. McDermott, M. J. Wakelam and A. J. Morris. (2004). Phospholipase D.
Biochem.Cell Biol. 82, 225-253

M. Manifava, J. Sugars and N. T. Ktistakis. (1999). Modification of catalytically active
phospholipase D1 with fatty acid in vivo. J.Biol.Chem. 274, 1072-1077

Z. Freyberg, D. Sweeney, A. Siddhanta, S. Bourgoin, M. Frohman and D.
Shields.(2001). Intracellular localization of phospholipase D1 in mammalian cells.
Mol.Biol.Cell 12, 943-955

Z. Freyberg, S. Bourgoin and D. Shields. (2002). Phospholipase D2 is localized to the
rims of the Golgi apparatus in mammalian cells. Mol.Biol.Cell 13, 3930-3942

D. N. Brindley. (1984). Intracellular translocation of phosphatidate phosphohydrolase
and its possible role in the control of glycerolipid synthesis. Prog.Lipid Res. 23, 115-
133

G. M. Carman and S. A. Henry. (1999). Phospholipid biosynthesis in the yeast
Saccharomyces cerevisiae and interrelationship with other metabolic processes.
Prog.Lipid Res. 38, 361-399

157



186.

187.

188.

189.

190.

191.

192.

193.

194.

195.

196.

197.

198.

199.

200.

Bibliografia

D. Sorger and G. Daum. (2003). Triacylglycerol biosynthesis in yeast.
Appl.Microbiol.Biotechnol. 61, 289-299

D. N. Brindley. (2004). Lipid phosphate phosphatases and related proteins: signaling
functions in development, cell division, and cancer. J.Cell Biochem. 92, 900-912

Z. Jamal, A. Martin, A. Gomez-Munoz and D. N. Brindley. (1991). Plasma membrane
fractions from rat liver contain a phosphatidate phosphohydrolase distinct from that
in the endoplasmic reticulum and cytosol. J.Biol.Chem. 266, 2988-2996

A. Gomez-Munoz, E. H. Hamza and D. N. Brindley. (1992). Effects of sphingosine,
albumin and unsaturated fatty acids on the activation and translocation of
phosphatidate phosphohydrolases in rat hepatocytes. Biochim.Biophys.Acta 1127,
49-56

A. Gomez-Munoz, G.M. Hatch, A. Martin, Z. Jamal, D.E. Vance and D.N.
Brindley.(1992). Effects of okadaic acid on the activities of two distinct phosphatidate
phosphohydrolases in rat hepatocytes. FEBS Lett. 301, 103-106

O. Aridor-Piterman, Y. Lavie and M. Liscovitch. (1992). Bimodal distribution of
phosphatidic acid phosphohydrolase in NG108-15 cells. Modulation by the
amphiphilic lipids oleic acid and sphingosine. Eur.J.Biochem. 204, 561-568

J. S. Long, N. J. Pyne and S. Pyne. (2008). Lipid phosphate phosphatases form
homo- and hetero-oligomers: catalytic competency, subcellular distribution and
function. Biochem.J. 411, 371-377

I. N. Fleming and S. J. Yeaman. (1995). Purification and characterization of N-
ethylmaleimide-insensitive phosphatidic acid phosphohydrolase (PAP2) from rat liver.
Biochem.J. 308 ( Pt 3), 983-989

H. Kanoh, S. Imai, K. Yamada and F. Sakane. (1992). Purification and properties of
phosphatidic acid phosphatase from porcine thymus membranes. J.Biol.Chem. 267,
25309-25314

D. W. Waggoner, A. Martin, J. Dewald, A. Gomez-Munoz and D. N. Brindley. (1995).
Purification and characterization of novel plasma membrane phosphatidate
phosphohydrolase from rat liver. J.Biol. Chem. 270, 19422-19429

D. K. Perry, V. L. Stevens, T. S. Widlanski and J. D. Lambeth. (1993). A novel ecto-
phosphatidic acid phosphohydrolase activity mediates activation of neutrophil
superoxide generation by exogenous phosphatidic acid. J.Biol.Chem. 268, 25302-
25310

D. W. Waggoner, A. Gomez-Munoz, J. Dewald and D. N. Brindley. (1996).
Phosphatidate phosphohydrolase catalyzes the hydrolysis of ceramide 1-phosphate,
lysophosphatidate, and sphingosine 1-phosphate. J.Biol.Chem. 271, 16506-16509

M. Xie and M. G. Low. (1994). Identification and characterization of an ecto-(lyso)
phosphatidic acid phosphatase in PAM212 keratinocytes. Arch.Biochem.Biophys. 312,
254-259

D. Barila, M. Plateroti, F. Nobili, A.O. Muda, Y. Xie, T. Morimoto and G. Perozzi.
(1996). The Dri 42 gene, whose expression is up-regulated during epithelial
differentiation, encodes a novel endoplasmic reticulum resident transmembrane
protein. J.Biol.Chem. 271, 29928-29936

Q. X. Zhang, C. S. Pilquil, J. Dewald, L. G. Berthiaume and D. N. Brindley. (2000).

Identification of structurally important domains of lipid phosphate phosphatase-1:
implications for its sites of action. Biochem.J. 345 Pt 2, 181-184

158



201.

202.

203.

204.

205.

206.

207.

208.

2009.

210.

211,

212,

213.

214,

Bibliografia

R. J. Tate, D. Tolan and S. Pyne. (1999). Molecular cloning of magnesium-
independent type 2 phosphatidic acid phosphatases from airway smooth muscle. Cell
Signal. 11, 515-522

R. Roberts, V. A. Sciorra and A. J. Morris. (1998). Human type 2 phosphatidic acid
phosphohydrolases. Substrate specificity of the type 2a, 2b, and 2c enzymes and cell
surface activity of the 2a isoform. J.Biol.Chem. 273, 22059-22067

M. Kai, I. Wada, S. Imai, F. Sakane and H. Kanoh. (1996). Identification and cDNA
cloning of 35-kDa phosphatidic acid phosphatase (type 2) bound to plasma
membranes. Polymerase chain reaction amplification of mouse H202-inducible hic53
clone yielded the cDNA encoding phosphatidic acid phosphatase. J.Biol.Chem. 271,
18931-18938

M. Kai, I. Wada, S. Imai, F. Sakane and H. Kanoh. (1997). Cloning and
characterization of two human isozymes of Mg2+-independent phosphatidic acid
phosphatase. J.Biol.Chem. 272, 24572-24578

V. A. Sciorra and A. J. Morris. (1999). Sequential actions of phospholipase D and
phosphatidic acid phosphohydrolase 2b generate diglyceride in mammalian cells.
Mol.Biol.Cell 10, 3863-3876

F. Alderton, P. Darroch, B. Sambi, A. McKie, I.S. Ahmed, N. Pyne and S. Pyne.
(2001). G-protein-coupled receptor stimulation of the p42/p44 mitogen-activated
protein kinase pathway is attenuated by lipid phosphate phosphatases 1, 1a, and 2
in human embryonic kidney 293 cells. J.Biol.Chem. 276, 13452-13460

M. Nanjundan and F. Possmayer. (2001). Pulmonary lipid phosphate
phosphohydrolase in plasma membrane signalling platforms. Biochem.J. 358, 637-
646

J. Long, P. Darroch, K.F. Wan, K.C. Kong, N. Ktistakis, N.J. Pyne, S. Pyne. (2005).
Regulation of cell survival by lipid phosphate phosphatases involves the modulation
of intracellular phosphatidic acid and sphingosine 1-phosphate pools. Biochem.J.
391, 25-32

R. Jasinska, Q.X. Zhang, C. Pilquil, I. Singh, J. Xu, J. Dewald, D.A. Dillon, L.G.
Berthiaume, G.M. Carman, D.W. Waggoner and D.N. Brindley. (1999). Lipid
phosphate phosphohydrolase-1 degrades exogenous glycerolipid and sphingolipid
phosphate esters. Biochem.J. 340 (Pt 3), 677-686

T. Ishikawa, M. Kai, I. Wada and H. Kanoh. (2000). Cell surface activities of the
human type 2b phosphatidic acid phosphatase. J.Biochem. 127, 645-651

Y. J. Jia, M. Kai, I. Wada, F. Sakane and H. Kanoh. (2003). Differential localization of
lipid phosphate phosphatases 1 and 3 to cell surface subdomains in polarized MDCK
cells. FEBS Lett. 552, 240-246

S.S. Smyth, V.A. Sciorra, Y.J. Sigal, Z. Pamuklar, Z. Wang, Y. Xu, G.D. Prestwich and A.J.
Morris (2003). Lipid phosphate phosphatases regulate lysophosphatidic acid production and
signaling in platelets: studies using chemical inhibitors of lipid phosphate phosphatase activity.
J.Biol.Chem. 278, 43214-43223

C. Burnett, P. Makridou, L. Hewlett and K. Howard. (2004). Lipid phosphate
phosphatases dimerise, but this interaction is not required for in vivo activity.
BMC.Biochem. 5, 2

A. Martin, A. Gomez-Munoz, D. W. Waggoner, J. C. Stone and D. N. Brindley. (1993).

Decreased activities of phosphatidate phosphohydrolase and phospholipase D in ras
and tyrosine kinase (fps) transformed fibroblasts. J.Biol.Chem. 268, 23924-23932

159



215.

216.

217.

218.

219.

220.

221.

222,

223.

224,

225,

226.

227.

228.

229.

230.

231.

Bibliografia

F. M. Goni and A. Alonso. (1999). Structure and functional properties of
diacylglycerols in membranes. Prog.Lipid Res. 38, 1-48

J. H. Exton. (1994). Phosphatidylcholine breakdown and signal transduction.
Biochim.Biophys.Acta 1212, 26-42

S. A. Barker, K. K. Caldwell, J. R. Pfeiffer and B. S. Wilson. (1998). Wortmannin-
sensitive phosphorylation, translocation, and activation of PLCgammal, but not
PLCgammaZ2, in antigen-stimulated RBL-2H3 mast cells. Mol.Biol.Cell 9, 483-496

T.G. Jin, T. Satoh, Y. Liao, C. Song, X. Gao, K. Kariya, C.D. Hu and T. Kataoka.
(2001). Role of the CDC25 homology domain of phospholipase Cepsilon in
amplification of Rap1l-dependent signaling. J.Biol.Chem. 276, 30301-30307

M. Ohashi, de V. Jan, R. Frank, G. Snoek, V. Bankaitis, K. Wirtz and W.B. Huttner.
(1995). A role for phosphatidylinositol transfer protein in secretory vesicle formation.
Nature 377, 544-547

B. G. Kearns, J. G. Alb, Jr. and V. Bankaitis. (1998). Phosphatidylinositol transfer
proteins: the long and winding road to physiological function. Trends Cell Biol. 8,
276-282

X. Li, Z. Xie and V. A. Bankaitis. (2000). Phosphatidylinositol / phosphatidylcholine
transfer proteins in yeast. Biochim.Biophys.Acta 1486, 55-71

C. Wiedemann and S. Cockcroft. (1998). The Role of Phosphatidylinositol Transfer
Proteins (PITPs) in Intracellular Signalling. Trends Endocrinol.Metab 9, 324-328

C. Ramoni, F. Spadaro, M. Menegon and F. Podo. (2001). Cellular localization and
functional role of phosphatidylcholine-specific phospholipase C in NK cells.
J.Immunol. 167, 2642-2650

K. Huitema, D. J. van den, J. F. Brouwers and J. C. Holthuis. (2004). Identification of
a family of animal sphingomyelin synthases. EMBO J. 23, 33-44

S. Yamaoka, M. Miyaji, T. Kitano, H. Umehara and T. Okazaki. (2004). Expression
cloning of a human cDNA restoring sphingomyelin synthesis and cell growth in
sphingomyelin synthase-defective lymphoid cells. J.Biol.Chem. 279, 18688-18693

M. Villani, M. Subathra, Y.B. Im, Y. Choi, P. Signorelli, M. Del Poeta, C. Luberto.
(2008). Sphingomyelin synthases regulate production of diacylglycerol at the Golgi.
Biochem.J. 414, 31-41

Y. Ono, T. Fujii, K. Igarashi, T. Kuno, C. Tanaka, U. Kikkawa and Y. Nishizuka.
(1989). Phorbol ester binding to protein kinase C requires a cysteine-rich zinc-finger-
like sequence. Proc.Natl.Acad.Sci.U.S.A 86, 4868-4871

D. J. Burns and R. M. Bell. (1991). Protein kinase C contains two phorbol ester
binding domains. J.Biol.Chem. 266, 18330-18338

A. F. Quest, E. S. Bardes and R. M. Bell. (1994). A phorbol ester binding domain of
protein kinase C gamma. High affinity binding to a glutathione-S-transferase/Cys2
fusion protein. J.Biol.Chem. 269, 2953-2960

M. J. Caloca, J. L. Zugaza and X. R. Bustelo. (2003). Exchange factors of the RasGRP
family mediate Ras activation in the Golgi. J.Biol.Chem. 278, 33465-33473

M. J. Caloca, H. Wang, A. Delemos, S. Wang and M. G. Kazanietz. (2001). Phorbol
esters and related analogs regulate the subcellular localization of beta 2-chimaerin, a
non-protein kinase C phorbol ester receptor. J.Biol.Chem. 276, 18303-18312

160



232.

233.

234,

235.

236.

237.

238.

239.

240.

241.

242,

243.

244,

245.

246.

Bibliografia

H. Wang and M. G. Kazanietz. (2002). Chimaerins, novel non-protein kinase C
phorbol ester receptors, associate with Tmp21-I (p23): evidence for a novel
anchoring mechanism involving the chimaerin C1 domain. J.Biol.Chem. 277, 4541-
4550

T. Kajimoto, Y. Shirai, N. Sakai, T. Yamamoto, H. Matsuzaki, U. Kikkawa and N.
Saito. (2004). Ceramide-induced apoptosis by translocation, phosphorylation, and
activation of protein kinase Cdelta in the Golgi complex. J.Biol.Chem. 279, 12668-
12676

B. Sparatore, M. Passalacqua, M. Pedrazzi, S. Ledda, M. Patrone, D. Gaggero, S.
Pontremoli and E. Melloni. (2003). Role of the kinase activation loop on protein
kinase C theta activity and intracellular localisation. FEBS Lett. 554, 35-40

R.V. Stahelin, M.A. Digman, M. Medkova, B. Ananthanarayanan, H.R. Melowic, J.D.
Rafter and W. Cho.(2005). Diacylglycerol-induced membrane targeting and activation
of protein kinase Cepsilon: mechanistic differences between protein kinases Cdelta
and Cepsilon. J.Biol.Chem. 280, 19784-19793

C. Lehel, Z. Olah, G. Jakab and W. B. Anderson. (1995). Protein kinase C epsilon is
localized to the Golgi via its zinc-finger domain and modulates Golgi function.
Proc.Natl.Acad.Sci.U.S.A 92, 1406-1410

A. Schultz, M. Ling and C. Larsson. (2004). Identification of an amino acid residue in
the protein kinase C Clb domain crucial for its localization to the Golgi network.
J.Biol.Chem. 279, 31750-31760

L. M. Keranen, E. M. Dutil and A. C. Newton. (1995). Protein kinase C is regulated in
vivo by three functionally distinct phosphorylations. Curr.Biol. 5, 1394-1403

T. R. Xu, G. He, K. Dobson, K. England and M. Rumsby. (2007). Phosphorylation at
Ser729 specifies a Golgi localisation for protein kinase C epsilon (PKCepsilon) in 3T3
fibroblasts. Cell Signal. 19, 1986-1995

D. B. Parekh, W. Ziegler and P. J. Parker. (2000). Multiple pathways control protein
kinase C phosphorylation. EMBO J. 19, 496-503

C. Lehel, Z. Olah, G. Petrovics, G. Jakab and W. B. Anderson. (1996). Influence of
various domains of protein kinase C epsilon on its PMA-induced translocation from
the Golgi to the plasma membrane. Biochem.Biophys.Res.Commun. 223, 98-103

K. England and M. G. Rumsby. (2000). Changes in protein kinase C epsilon
phosphorylation status and intracellular localization as 3T3 and 3T6 fibroblasts grow
to confluency and quiescence: a role for phosphorylation at ser-729?. Biochem.J. 352
Pt 1, 19-26

D. Ron and D. Mochly-Rosen. (1994). Agonists and antagonists of protein kinase C
function, derived from its binding proteins. J.Biol.Chem. 269, 21395-21398

D. Ron, C.H. Chen, J. Caldwell, L. Jamieson, E. Orr and D. Mochly-Rosen. (1994).
Cloning of an intracellular receptor for protein kinase C: a homolog of the beta
subunit of G proteins. Proc.Natl.Acad.Sci.U.S.A 91, 839-843

M. Csukai, C. H. Chen, M. A. De Matteis and D. Mochly-Rosen. (1997). The coatomer
protein beta'-COP, a selective binding protein (RACK) for protein kinase Cepsilon.
J.Biol.Chem. 272, 29200-29206

T. Shemesh, A. Luini, V. Malhotra, K. N. Burger and M. M. Kozlov. (2003). Prefission

constriction of Golgi tubular carriers driven by local lipid metabolism: a theoretical
model. Biophys.J. 85, 3813-3827

161



247.

248.

249.

250.

251.

252.

253.

254,

255.

256.

257.

258.

259.

260.

261.

262.

Bibliografia

F. Bard and V. Malhotra. (2006). The formation of TGN-to-plasma-membrane
transport carriers. Annu.Rev.Cell Dev.Biol. 22, 439-455

S. L. Hofmann and P. W. Majerus. (1982). Modulation of phosphatidylinositol-specific
phospholipase C activity by phospholipid interactions, diglycerides, and calcium ions.
J.Biol.Chem. 257, 14359-14364

A. V. Villar, F. M. Goni and A. Alonso. (2001). Diacylglycerol effects on
phosphatidylinositol-specific phospholipase C activity and vesicle fusion. FEBS Lett.
494, 117-120

R. M. Kramer, G. C. Checani and D. Deykin. (1987). Stimulation of Ca2+-activated
human platelet phospholipase A2 by diacylglycerol. Biochem.J. 248, 779-783

R. M. Epand and D. S. Lester. (1990). The role of membrane biophysical properties
in the regulation of protein kinase C activity. Trends Pharmacol.Sci. 11, 317-320

S.]. Slater, M.B. Kelly, F.J. Taddeo, C. Ho, E. Rubin and C.D. Stubbs. (1994). The
modulation of protein kinase C activity by membrane lipid bilayer structure.
J.Biol.Chem. 269, 4866-4871

B. E. Slack, J. Breu and R. J. Wurtman. (1991). Production of diacylglycerol by
exogenous phospholipase C stimulates CTP:phosphocholine cytidylyltransferase
activity and phosphatidylcholine synthesis in human neuroblastoma cells.
J.Biol.Chem. 266, 24503-24508

G. S. Attard, R. H. Templer, W. S. Smith, A. N. Hunt and S. Jackowski. (2000).
Modulation of CTP:phosphocholine cytidylyltransferase by membrane curvature
elastic stress. Proc.Natl.Acad.Sci.U.S.A 97, 9032-9036

R. S. Arnold, A. A. DePaoli-Roach and R. B. Cornell. (1997). Binding of
CTP:phosphocholine cytidylyltransferase to lipid vesicles: diacylglycerol and enzyme
dephosphorylation increase the affinity for negatively charged membranes.
Biochemistry 36, 6149-6156

E. E. Kooijman, V. Chupin, B. de Kruijff and K. N. Burger. (2003). Modulation of
membrane curvature by phosphatidic acid and lysophosphatidic acid. Traffic. 4, 162-
174

E.E. Kooijman, V. Chupin, N.L Fuller, M.M. Kozlov, B. de Kruijff, K.N. Burger and P.R.
Rand. (2005). Spontaneous curvature of phosphatidic acid and lysophosphatidic acid.
Biochemistry 44, 2097-2102

A. Schmidt, M. Wolde, C. Thiele, W. Fest, H. Kratzin, A.V. Podtelejnikov, W. Witke,
W.B Huttner and H.D. Soling (1999). Endophilin I mediates synaptic vesicle
formation by transfer of arachidonate to lysophosphatidic acid. Nature 401, 133-141

K. Bi, M. G. Roth and N. T. Ktistakis. (1997). Phosphatidic acid formation by
phospholipase D is required for transport from the endoplasmic reticulum to the
Golgi complex. Curr.Biol. 7, 301-307

C.C. Hidalgo, M. Bonazzi, S. Spano, G.Turacchio, A. Colanzi, A. Luini, and D. Corda. (2004).
Mitotic Golgi partitioning is driven by the membrane-fissioning protein CtBP3/BARS. Science
305, 93-96

Y. Jun, R. A. Fratti and W. Wickner. (2004). Diacylglycerol and its formation by
phospholipase C regulate Rab- and SNARE-dependent yeast vacuole fusion.
J.Biol.Chem. 279, 53186-53195

J.L. Nieva, A. Alonso, G. Basanez, F.M. Goni, A. Gulik, R. Vargas and V. Luzzati.
(1995). Topological properties of two cubic phases of a

162



263.

264.

265.

266.

267.

268.

269.

270.

271.

272.

273.

274,

275.

276.

277.

278.

Bibliografia

phospholipid:cholesterol:diacylglycerol aqueous system and their possible
implications in the phospholipase C-induced liposome fusion. FEBS Lett. 368, 143-
147

M. B. Ruiz-Arguello, G. Basanez, F. M. Goni and A. Alonso. (1996). Different effects
of enzyme-generated ceramides and diacylglycerols in phospholipid membrane fusion
and leakage. J.Biol.Chem. 271, 26616-26621

A. Siddhanta and D. Shields. (1998). Secretory vesicle budding from the trans-Golgi
network is mediated by phosphatidic acid levels. J.Biol.Chem. 273, 17995-17998

R. Weigert, M.G. Silletta, S. Spano, G. Turacchio, C. Cericola, A. Colanzi, S.
Senatore, R. Mancini, E.V. Polishchuk, M. Salmona, F. Facchiano, K.N. Burger, A.
Mironov, A. Luini, and D. Corda. (1999). CtBP/BARS induces fission of Golgi
membranes by acylating lysophosphatidic acid. Nature 402, 429-433

J. Bai and R. E. Pagano. (1997).Measurement of spontaneous transfer and
transbilayer movement of BODIPY-labeled lipids in lipid vesicles. Biochemistry 36,
8840-8848

A. Luna, O.B. Matas, J.A. Martinez-Menarguez, E. Mato, J.M. Duran, J]. Ballesta, M.
Way and G. Egea. (2002). Regulation of protein transport from the Golgi complex to
the endoplasmic reticulum by CDC42 and N-WASP. Mol.Biol.Cell 13, 866-879

O. B. Matas, J. A. Martinez-Menarguez and G. Egea. (2004). Association of Cdc42/N-
WASP/Arp2/3 signaling pathway with Golgi membranes. Traffic. 5, 838-846

M. D. Brown, B. J. Cornejo, T. B. Kuhn and J. R. Bamburg. (2000). Cdc42 stimulates
neurite outgrowth and formation of growth cone filopodia and lamellipodia.
J.Neurobiol. 43, 352-364

M. Corrotte, S. Chasserot-Golaz, P. Huang, G. Du, N.T. Ktistakis, M.A. Frohman, N.
Vitale, M.F. Bader and N.J. Grant. (2006). Dynamics and function of phospholipase D
and phosphatidic acid during phagocytosis. Traffic. 7, 365-377

W. E. Balch, B. S. Glick and J. E. Rothman. (1984). Sequential intermediates in the
pathway of intercompartmental transport in a cell-free system. Cell 39, 525-536

J. E. Preiss, R. M. Bell and J. E. Niedel. (1987). Diacylglycerol mass measurements in
stimulated HL-60 phagocytes. J.Immunol. 138, 1542-1545

E. G. BLIGH and W. J. DYER. (1959). A rapid method of total lipid extraction and
purification. Can.J.Biochem.Physiol 37, 911-917

L. Johannes, D. Tenza, C. Antony and B. Goud. (1997). Retrograde transport of
KDEL-bearing B-fragment of Shiga toxin. J.Biol.Chem. 272, 19554-19561

F. Mallard, C. Antony, D. Tenza, J. Salamero, B. Goud and L. Johannes. (1998).
Direct pathway from early/recycling endosomes to the Golgi apparatus revealed
through the study of shiga toxin B-fragment transport. J.Cell Biol. 143, 973-990

S.E. Phillips, B. Sha, L. Topalof, Z. Xie, J.G Alb, V.A. Klenchin, P. Swigart, S.
Cockcroft, T.F. Martin, M. Luo and V.A. Bankaitis. (1999). Yeast Sec14p deficient in
phosphatidylinositol transfer activity is functional in vivo. Mol.Cell 4, 187-197

R. P. Huijbregts, L. Topalof and V. A. Bankaitis. (2000). Lipid metabolism and
regulation of membrane trafficking. Traffic. 1, 195-202

A. S. Pappu and G. Hauser. (1983). Propranolol-induced inhibition of rat brain
cytoplasmic phosphatidate phosphohydrolase. Neurochem.Res. 8, 1565-1575

163



279.

280.

281.

282.

283.

284.

285.

286.

287.

288.

289.

290.

291.

292.

293.

294,

Bibliografia

J.E. Bleasdale, N.R. Thakur, R.S. Gremban, G.L. Bundy, F.A. Fitzpatrick, R.]J. Smith
and S. Bunting.(1990). Selective inhibition of receptor-coupled phospholipase C-
dependent processes in human platelets and polymorphonuclear neutrophils.
J.Pharmacol.Exp.Ther. 255, 756-768

A. H. Merrill, Jr., M. C. Sullards, E. Wang, K. A. Voss and R. T. Riley. (2001).
Sphingolipid metabolism: roles in signal transduction and disruption by fumonisins.
Environ.Health Perspect. 109 Suppl 2, 283-289

E. Wang, W. P. Norred, C. W. Bacon, R. T. Riley and A. H. Merrill, Jr. (1991).
Inhibition of sphingolipid biosynthesis by fumonisins. Implications for diseases
associated with Fusarium moniliforme. J.Biol.Chem. 266, 14486-14490

W.I. Wu, V.M. McDonough, J.T.Jr. Nickels, J. Ko, A.S. Fischl, T.R. Vales, A.H.Jr.
Merrill and G.M. Carman. (1995). Regulation of lipid biosynthesis in Saccharomyces
cerevisiae by fumonisin B1. J.Biol.Chem. 270, 13171-13178

S. Schutze, K. Potthoff, T. Machleidt, D. Berkovic, K. Wiegmann and M. Kronke.
(1992). TNF activates NF-kappa B by phosphatidylcholine-specific phospholipase C-
induced "acidic" sphingomyelin breakdown. Cell 71, 765-776

G. Egea, F. Lazaro-Dieguez and M. Vilella. (2006). Actin dynamics at the Golgi
complex in mammalian cells. Curr.Opin.Cell Biol. 18, 168-178

E. E. Vaughan and D. A. Dean. (2006). Intracellular trafficking of plasmids during
transfection is mediated by microtubules. Mol.Ther. 13, 422-428

A. Murshid and J. F. Presley. (2004). ER-to-Golgi transport and cytoskeletal
interactions in animal cells. Cell Mol.Life Sci. 61, 133-145

M. J. Lewis and H. R. Pelham. (1992). Ligand-induced redistribution of a human
KDEL receptor from the Golgi complex to the endoplasmic reticulum. Cell 68, 353-
364

R. D. Klausner, J. G. Donaldson and J. Lippincott-Schwartz. (1992). Brefeldin A:
insights into the control of membrane traffic and organelle structure. J.Cell Biol. 116,
1071-1080

N. Sciaky, J. Presley, C. Smith, K.J. Zaal, N. Cole, J.E. Moreira, M. Terasaki, E. Siggia
and J. Lippincott-Schwartz. (1997). Golgi tubule traffic and the effects of brefeldin A
visualized in living cells. J.Cell Biol. 139, 1137-1155

J. L. Zugaza, J. Sinnett-Smith, J. Van Lint and E. Rozengurt. (1996). Protein kinase D
(PKD) activation in intact cells through a protein kinase C-dependent signal
transduction pathway. EMBO J. 15, 6220-6230

R. J. Davis, B. R. Ganong, R. M. Bell and M. P. (1985). sn-1,2-Dioctanoylglycerol. A
cell-permeable diacylglycerol that mimics phorbol diester action on the epidermal
growth factor receptor and mitogenesis. J.Biol.Chem. 260, 1562-1566

E. G. Lapetina, B. Reep, B. R. Ganong, R. M. Bell. (1985). Exogenous sn-1,2-
diacylglycerols containing saturated fatty acids function as bioregulators of protein
kinase C in human platelets. J.Biol.Chem. 260, 1358-1361

A. M. Vergnano, R. Schlichter and P. Poisbeau. (2007). PKC activation sets an upper
limit to the functional plasticity of GABAergic transmission induced by endogenous
neurosteroids. Eur.J.Neurosci. 26, 1173-1182

T. P. Woodsome, A. Polzin, K. Kitazawa, M. Eto and T. Kitazawa. (2006). Agonist-

and depolarization-induced signals for myosin light chain phosphorylation and force
generation of cultured vascular smooth muscle cells. J.Cell Sci. 119, 1769-1780

164



295.

296.

297.

298.

299.

300.

301.

302.

303.

Bibliografia

F. Colon-Gonzalez and M. G. Kazanietz. (2006). C1 domains exposed: from
diacylglycerol binding to protein-protein interactions. Biochim.Biophys.Acta 1761,
827-837

J.S. Yang, S.Y. Lee, M. Gao, S. Bourgoin, P.A. Randazzo, R.T. Premont, V.W. Hsu.
(2002). ARFGAP1 promotes the formation of COPI vesicles, suggesting function as a
component of the coat. J.Cell Biol. 159, 69-78

D. Escalante-Alcalde, L. Hernandez, H. Le Stunff, R. Maeda, H.S. Lee, Jr. Gang
Cheng, V.A. Sciorra, 1. Daar, S. Spiegel, A.J. Morris and C.L. Stewart. (2003). The
lipid phosphatase LPP3 regulates extra-embryonic vasculogenesis and axis
patterning. Development 130, 4623-4637

Sundberg,C.; Thodeti,C.K.; Kveiborg,M.; Larsson,C.; Parker,P.; Albrechtsen,R.;
Wewer,U.M.. (2004). Regulation of ADAM12 cell-surface expression by protein kinase
C epsilon. J.Biol.Chem. 279, 51601-51611

P. de Figueiredo, R. S. Polizotto, D. Drecktrah and W. J. Brown. (1999). Membrane
tubule-mediated reassembly and maintenance of the Golgi complex is disrupted by
phospholipase A2 antagonists. Mol.Biol.Cell 10, 1763-1782

K. E. Morris, L. M. Schang and D. N. Brindley. (2006). Lipid phosphate phosphatase-
2 activity regulates S-phase entry of the cell cycle in Rat2 fibroblasts. J.Biol.Chem.
281, 9297-9306

J. A. Szule, N. L. Fuller and R. P. Rand. (2002). The effects of acyl chain length and
saturation of diacylglycerols and phosphatidylcholines on membrane monolayer
curvature. Biophys.J. 83, 977-984

R. Prekeris, R. M. Hernandez, M. W. Mayhew, M. K. White and D. M. Terrian. (1998).
Molecular analysis of the interactions between protein kinase C-epsilon and
filamentous actin. J.Biol.Chem. 273, 26790-26798

M.C. Souroujon, L. Yao, H. Chen, G. Endemann, H. Khaner, V. Geeraert, D.
Schechtman, A.S. Gordon, I. Diamond and D. Mochly-Rosen. (2004). State-specific
monoclonal antibodies identify an intermediate state in epsilon protein kinase C
activation.J.Biol.Chem. 279, 17617-17624

165





