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(d)The ECA and PSA reaction products were also present
in the ER. The possitive reactions indicate that the ER in
infected MDCK cells is rich in mannose that corresponds
to the results of Hirschberg and Snider (1987), and in
N-acetyllactosamine residues probably attached to the viral
proteins.

Acknowledgements. We thank Mrs. A. Demova for excellent
technical assistance and Mr. N. Dokoupil for photographic docu-
mentation.

References

Bennett MK, Wandinger-Ness A, Simons K (1988): Release of
putative exocytic transport vesicles from perforated
MDCK cells. EMBO J 7, 4075-4085.

Ciampor F (1972): Electron microscopy of tissue culture cells in-
fected with myxoviruses. I. Nucleo-cytoplasmic changes
in AQO/WSN influenza virus-infected chick embryo cells.
Acta Virol, 16, 9-16.

Ciampor F, Bayley PM, Nermut MV, Hirst EMA, Sugrue RJ, Hay
AT (1992): Evidence that the amantadine-induced, M2-
mediated conversion of InfluenzaA virus hemagglutinin
to the low pH conformation occurs in an acidic trans
Golgi compartment. Virology 188, 14-24,

Copeland CS, Doms RW, Bolzau RG, Webster RG, Helenius
A (1986): Assembly of influenza hemagglutinin trimers
and its role in intracellular transport. J Cell. Biol. 103,
1179-1191.

Farquhar MG, Palade GE (1981): The Golgi apparatus (complex) -
(1954-1981) - from artifact to center stage. J. Cell. Biol.
91 77-103.

Gething M-J, McCammon K, Sambrook J (1986): Expression of
wild-type and mutant forms of influenza hemagglutinin:
The role of folding in intraccllular transport. Cell 46,
939-950.

Goldstein 17, Poretz RD (1986): Isolation, physicochemical char-
acterization and carbohydrate-binding specificity of
lectins. In Liener IE, Sharon N, Goldstein 1J, (Eds): The
lectins: Properties, Functions and Applications in Biol-
ogy and Medecine. Acad. Press, Orlando, pp. 33-247.

Griffiths G, Brands R, Burke B, Louvard D, Warren G (1982):
Viral membrane proteins acquire galactose in trans Golgi
cisternae during intracellular transport. J Cell. Biol, 95,
781-792.

Griffiths G, Fuller SD, Back R, Hollinshead M, Pfeiffer S, Simons
K (1989): The dynamic nature of the Golgi complex. J
Cell. Biol. 108, 277--296.

Hobman TC (1993): Targeting of viral glycoproteins to the Golgi
complex. Trends Microbiol. 1, 124130,

Hirschberg CB, Snider MD (1987): Topography of glycosylation
in the rough endoplasmic reticulum and Golgi appara-
tus. Ann. Rev. Riochem. 56, 63-87.

Keil W, Geyer R, Dabrowski 1, Dabrowski U, Niemann H, Stirm
S, Klenk HD (1985): Carbohydrates of influenza virus.
Structural elucidation of the individual glycans of the
FPV hemagglutinin by two-dimensional [H n. m. r. and
methylation analysis. EMBQ J 4, 2711-2720.

Kingsbury DW (1990): Orthomyxoviridac and their replication.
In Fields BN, Knipe DM (Eds): Virology. Raven Press,
New York, pp. 1075-1087

Klenk HD (1990): Influence of glycosylation on antigenicity of
viral proteins. In van Regenmortel MHV, Neurath AR
(Eds): Immunochemistry of Viruses. 1. The Basis for
Serodiagnostic and Vaccines. Elsevier Science Publish-
ers B. V, pp. 25-35.

Markoff L, Lin BC, Sveda MM, Lai CJ (1983): Glycosylation and
surface expression of the influenza virus neuraminidase
requires the N-terminal hydrophobic region. Mol. Cell.
Biol. 4, 8~15.

Mellman I, Simons K (1992): The Golgi complex: in vitro veritas?
Cell 68, 829-840.

Nayak DP, Jabbar MJ (1989): Structural domains and organiza-
tional conformation involved in the sorting and trans-
port of influenza virus transmembrane proteins. Ann. Rev.
Microbiol. 43, 465-501.

Pavetka M, Ellinger A (1991): Cytochemical characteristics of the
Golgi apparatus. J. Electron Microsc. Tech. 17, 35-50.

Roth MG, Gething M-J, Sambrook J (1989): Membrane insertion
and intracellular transport of influenza virus glyco-
proteins. In Krug RM (Ed.): The Influenza Viruses. Ple-
num Press, New York, pp. 219-267.

Singh I, Doms RW, Wagner KR, Helenius A (1990): Intracellular
transport of soluble and membrane-bound glycoprotein:
folding, assembly and secretion of anchor-free influenza
hemagglutinin. EMBO J. 9, 631-639.

Taylor HP, Armstrong SJ, Dimmock NJ (1987): Quantitative rela-
tionships between an influenza virus and neutralizing
antibody. Virology 159, 288-298.

Varghese IN, Laver WG, Colman PM (1983): Structure of the in-
fluenza virus glycoprotein antigen neuraminidase at 2.9A
resolution. Nature 303, 35-40.

Ward CW, Muray JM, Roxburgh CM, Jackson DC, (1983): Chemi-
cal and antigenic characterisation of the carbohydrate side
chains of an Asian (N2) influenza virus neuraminidase.
Virology 126, 370--375.

Wiley DC, Skehel JJ (1987): The structure and function of the
hemagglutinin membrane glycoprotein of influenza vi-
rus. Ann. Rev, Biochem. 56, 365-394.

Wilschut J (1989): Intracellular membrane fusion. Curr: Opin. Cell.
Biol. 1, 639-647.



