Xenotransplanters Turn
Xenovirologists

Donor organs for transplantation are scarce,
and this shortage has stimulated academic
and commercial in-
terest in techniques
that employ animals
as potential organ sources. One approach rap-
idly gaining ground is the use of pig organs for
human transplantation. Though promising,
pig xenotransplantation has a serious prob-
lem: hyperacute rejection (HAR) caused by
preexisting human antibodies.

Pigs produce a specific sugar (o-gal) on
the surface of their cells that is not found in
human cells (or any other Old World pri-
mates). Consequently, all humans have ex-
isting antibodies that will target any a-gal-
coated cells for destruction. Methods to ei-
ther remove the HAR antibodies or de-
crease the expression of 0-gal in the donor
organ have reduced the severity of rejection
and thus make xenografting a real possibil-
ity. Recent findings, however, show that
there is a catch. Patience et al. (1) have
discovered that pigs harbor endogenous
retroviruses (PERV) that are capable of in-
fecting human cells in vitro.

The normal germ line DNA of many ver-
tebrates contains endogenous retroviruses
(ERV) that act as molecular parasites, propa-
gating via germline transmission and, if func-
tional, through a productive infection as well.
Some ERV can cause diseases such as leuke-
mia, while others appear innocuous. Cross-
species transmission of ERV from some ani-
mals such as cats (RD114) and baboons
(BaEv) to humans has been shown to occur
in the lab (2).

Given these data, it is a disturbing possibil-
ity that pig retroviruses might infect human
cells following xenotransplantation. Patience
et al. studied this by first confirming the exist-
ence of pig retroviruses in two commonly used
pig cell lines, PK-15 and MPK. Electron mi-
croscopy showed the characteristic morphol-
ogy of C-type retroviruses. Using supernatants
from PK-15 and MPK cell cultures to infect
human cell lines in vitro, they showed that
PK-15 (but not MPK) -derived virus could
infect the human kidney cell line 293. By co-
cultivating PK-15 with human cells, they
then could infect a broader range of human
hosts that included lines from lung (MRC-5),
muscle (RD), and lymphoid (Raji, SupT1,
and Molt4) origin. The message seems to be
that productive pig-to-human viral infections
can occur in the laboratory and that cell-cell
contact increases their likelihood. Whether
they occur in vivo is largely unknown.

The study went on to use degenerate PCR
oligo primers directed at the conserved re-
gion of known retroviral proteases and re-
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verse transcriptases to actually
clone the PERV from both PK-15
and MPK cell lines. Both PERVs turn out to
have more than 95% sequence similarity to
each other and a strong identity to the gib-
bon ape leukemia virus (GALV). By blotting
the cloned viral genomes to Southemns of
normal pig tissue (from heart, kidney, and
spleen), the investigators showed conclu-
sively that the PERVs are indeed endog-
enous. The data were far from subtle: More
than 50 complete or partial copies of PERV
were shown to exist per swine genome.

Taken together, these results point out
the surprises and challenges of working with
an experimental system as complex as a
whole animal. Just when promising strategies
were developed to circumvent the rejection
of xenografts, the specter of producing novel
viral infections in the recipient has arrived.
One solution could be to breed pig stocks
that lack any known endogenous viruses.
This will not be trivial given the abundance
of integrants in the genome. Even more
alarming is the possibility that unidentified
pig DNA or RNA viruses exist in a human
transmissible form. The question of whether
endogenous viruses can escape the radar
screen of present day detection techniques
remains an open one.
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How to Use Usenet

Usenet is a bulletin board system that was
originally implemented in 1980 at Duke

University and is
[ NET TIPS | nowserved by anet-
work of computers
throughout the world. At present, there are
about 20,000 active Usenet newsgroup dis-
cussions that cover a broad range of topics.
Usenet discussions are organized into seven
major categories, including topics such as
recreation and computers. Readers of Sci-
ence will be most interested in newsgroups
found under the “sci” category, such as
sci.astro.research or sci.bio.microbiology.
Within each group is a series of messages,
numbered in order of receipt, with subject
lines that should bear some relation to the
content of the message. Users of Usenet
can post new messages or respond to exist-
ing ones to create a continuing discussion.
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