Tribute to BaruchBlumberg

Baruch Bl umbergds spirit | eft Ear mdtbeshikari ddate i
with a kiss and with no suffering.

Baruchwas a remarkable man. A scholar, an administrator, a leader and a visiomhing was
modest He had a tremendous enthusiasm for expldrihg had his feet otine groundand his head in
the stars. Both his public and private life related tosdmae persarirhe warmth and general affection
that he showed to all his friendad colleagueand his kindness, sensitivity, together with linisnouy
made Baruclan exceptionainan who was universally liked.

He combined intellectual and personal honesty, kindness, professional integrisgtaeal of
commonsense, imaginative skills, goodness of heart to everyone. Heidely respectethroughout
the world and many countries, such as Korea, wprelstically worshippediim, sincehis introduction
of his vaccine for Hepatitis B has savadlions of lives. He had a sense of fand mischiefand of
honourthat made being with himo excitingand so exhilarating. He loved interacting with United
Therapeutics. Hoved thecompany.

Weshall celebrate and remember Bar uagneéatdriena and i
scientist. He leaves, as it says in the Talmud, the greatest crown d¢hadrown of a good name. To
paraphrase Yates: our glory was, we had such a friend.

--Professor Raymonbwek, FRS
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STUDIES ON HYALURONIC ACID AND ITS RELATIONSHIP
TO PROTEINS.

THESIS
Submitted to the Board of Biological Sciences,
University of Oxford.

Baruch S. Blumberg.
Balliol College, Oxford.
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Hepatitis B virus (HBV) envelope glycoproteins vary drastically in

their
ngle N-linked glycosylation g]

sing: Evidence that alteration of

an regulate HBV secretion

ANAND MEHTA*T, XUANYONG LuT, TIMOTHY M. BLOCKT, BARUCH S. BLUMBERG*, AND RAYMOND A. DWEK

The Glycobiology Institute, Department of Biochemistry, Oxford University, Oxford, OX1-3QU, United Kingdom; tViral Hepatitis Group, Kimmel Cancer
Center, Jefferson Medical College, Philadelphia, PA 19107-6799; and ¥Fox Chase Cancer Center, Philadelphia, PA 19111

Contributed by Baruch S. Blumberg, December 17, 1996

ABSTRACT The role of N-linked glycosylation and glycan
trimming in the function of glycoproteins remains a central
question in biology. Hepatitis B virus specifies three glyco-
proteins (L, M, and S) that are derived from alternate
translation of the same ORF. All three glycoproteins contain
a common N-gly lation site in the S domain while M
possesses an additional N-glycosylation site at its amino
terminus. In the presence of N-butyl-deoxnojirimycin (an
inhibitor of a-glucosidase) virions and the M protein are
surprisingly retained. Preliminary evidence suggests that the
retained M protein is' hyperglucosylated and localized to
lysosomal vesicles. In contrast, the S and L proteins are
secreted, and their glycosylation state is unaffected by the
presence of the inhibitor. Site-directed mutagenesis provides
evidence that virion secretion requires the glycosylation se-
quon in the pre-S2 domain of M. This highlights the potential
role of the M protein oligosaccharide as a therapeutic target.

Hepatitis B virus (HBV) is the human member of the hepad-
naviradae family of viruses which infects over 300 million
people worldwide. The HBV genome encodes for three related
envelope proteins termed L, M, and S (Fig. 14). The three
envelope proteins are produced from a single ORF through
alternative translation start sites. All three proteins have a
common N-linked glycosylation site at position 146 of the S
domain (Fig. 14), while the M protein alone contains an
additional site at position 4 of the pre-S2 domain (1).

A peculiar feature of these envelope glycoproteins is that
they are secreted in the form of small, noninfectious, non-
DNA-containing, lipoprotein particles. These subviral parti-
cles are secreted in vast numbers, often outnumbering the
infectious HBV virion by 100,000:1 (1). Subviral particles are
found in two forms: spheres, which consists mainly of the S and
M proteins; and filaments, which contain a greater amount of
the L protein (2).

All three envelope glycoproteins are important in the viral
life cycle. While it has been shown that the L and S proteins
are necessary for virion secretion (3), the role of M is in doubt
(3, 4). The current model of virion formation involves DNA
containing nucleocapsids budding into the lumen of the en-
doplasmic reticulum (ER) and secretion through the trans-
Golgi network (5).

The N-linked glycosylation pathway is well defined, consist-
ing of over 13 enzymes that are involved in processing within
the ER and the Golgi apparatus (6). Specific inhibitors of this
pathway can be used to probe the importance of N-linked
glycosylation. The role of N-linked glycosylation in HBV has
The publication costs of this article were defrayed in part by page charge
payment. This article must therefore be hereby marked “advertisement
accordance with 18 U.S.C. §1734 solely to indicate this fact.
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vet to be determined. Several reports have provided evidence
that the N-linked glycans are not necessary for the secretion of
the subviral particle (7, 8). In contrast, the secretion of virus
requires both N-linked glycosylation (9) and N-linked glycan
processing (10). However, it was unclear whether this resulted
from a general effect of glycosylation or from a specific effect
on a particular viral glycoprotein. To this end, we have now
analyzed the glycosylation state and the secretion levels of the
three envelope glycoproteins (S, M, and L) in the presence of
the a-glucosidase inhibitor N-butyl-deoxnojirimycin (NB-

Abbreviations: HBV, hepatitis B virus; ER, endoplasmic reticulum;
NB-DNJ, N-butyl-deoxnojirimycin
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The Chancellor, Masters and Scholars of Oxford
University send greetings to Baruch Blumberg on
the occasion of his 80th birthday and acknowledge
his achievements in medicine, scholarship,
friendship and participation in Oxford University.
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The Rt Hon the Lord Patten of Barnes, CH Professor Raymond Dwek
Chancellor - University of Oxford Professor of Glycobiology
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Geographic Distribution of HBV Infection
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Thursday
May 24, 2007
-4 p.m.
Thomas Jefferson Building,
Library of Congress

SPEAKERS
Tim Cook and Tom Hockaday

Isis Innovation Ltd.

(the technology transfer company
of the University of Oxford)

COMMENTS by
David Billington, Princeton University

Baruch S. Blumberg, American Philosophical Society

Mark 8. Frankel, Ph.D., AAAS

and, Raymond Dwek, FRS, Chair of Technology and Society
John W. Kluge Center at the Library of Congress

Sponsored by the
at
the Library of Congress TH U RSDAY Room 119
in partnership with the
International AIDS MAY 10, 2007 Thomas Jefferson Building
Vaccine Initiative Library of Congess
and the Hepatitis B 9AM-5PM
Foundation of America This event is free and open to the
with support from the public; no tickets are required.
Dana Foundation For more information visit the web at
www.loc.gov/kluge
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