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Scientist and author Craig Venter signs copies of his book at the Arts and Letters club in Toronto, in Ocfober,
2023.
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Genomics pioneer’s DNA used in study

Craig Venter donated
blood at Toronto’s
SickKids hospital as his
final contribution to
scientific research

IVAN SEMENIUK
SCIENCE REPORTER

Twoand half years ago, Craig Ven-
ter, the scientist-entrepreneur
who is best known for accelerat-
ing the race to sequence the hu-
man genome, donated blood dur-
ing a visit to Toronto’s SickKids
hospital in hopes of sparking an-
other leap forward.

Now, Dr. Venter, who died on
April 29, has got his wish. He is a
posthumous co-author on what
is likely to be his final contribu-
tion toscience: a technique for se-
quencing the most complete ver-
sion of a human genome possible
for a reasonable cost.

In a study posted online last
week and submitted for peer re-
view, researchers at the hospital’s
Centre for Applied Genomics re-
vealed that they used DNA from
blood donated by Dr. Venter for
the newly developed method.

Dr. Venter was also involved in
preparing the study for publica-
tion until shortly before his death
at age at 70 from the side effects
of cancer treatment.

“He was quite adamant in his

last few days that this paper be
submitted,” said the centre’s di-
rector, Stephen Scherer,

Known as a telomere-to-te-
lomere assembly (after the struc-
tures at the tips of each chromo-
some) the genome released by
SickKids is a near-complete read-
ing of a single individual’s DNA.
The goal of the effort was to mini-
mize the gaps that can occur in
the sequencing process. Such
gaps can hide genetic variations
between individuals that may be
linked to disease risk.

The more of the genome thatis
sequenced, the higher the likeli-
hood that a potentially danger-
ous variant will be detected.

“The goal of the field right now
is to see how faryou can push the
clinical detection rate limits,” Dr.
Scherer said.

Genetic information is encod-
ed in the molecular structure of
DNA, which is built like a long
twisting ladder in which each
rung, called a base pair, repre-
sents a single bit of information.
Collectively, those bits contain in-
structions for building proteins
and other biological functions,

An entire human genome con-
sists of about three billion base
pairs spread across 23 chromo-
somes. When the Human Ge-
nome Project was launched by
the U.S. National Institutes of
Health in 1990, scientists antici-
pated it would take 15 years to
read the sequence of a single rep-

resentative individual. (In prac-
tice, DNA from several donors
was read to stitch the genome to-
gether.)

Dr. Venter pioneered his own
approach, called “shotgun se-
quencing,” which famously sped
up the process and made it pos-
sible for his company, Celera Ge-
nomics, to give the government-
funded project a run for its mon-
ey. The parallel efforts were de-
clared completed in 2003. By
then, about 92 per cent of the hu-
man genome had been se-
quenced.

Dr. Venter was also
involved in preparing
the study for publication
until shortly before his
death at age at 79 from
the side effects of
cancer freatment.

Since then, it has been a chal-
lenge to fill in the remaining
blanks in the DNA sequence. This
is because the sequence is built
up fromsmaller overlapping frag-
ments of DNA. The smaller the
fragments, the harder they are to
assemble. Areas of the genome
where the DNA encodes a repeat-
ing pattern are especially tricky.

The situation is analogous to
assembling the works of Shakes-
peare from short groups of sen-

tences. If the groups become
larger and include entire pages of
text, the assembly gets easier.

In 2022, another U.S-led pro-
ject called the Telomere-to-Te-
lomere Consortium published its
version of a gapless human ge-
nome.

That effort included go au-
thors and the genome was assem-
bled using multiple methods at a
cost far higher than conventional
genome sequencing for clinical
purposes. Meanwhile, the team at
SickKids has been working on the
same problem with a different
goal in mind: Building a gapless
genome for a cost low enough to
make it practical for an extended
family or some other sample pop-
ulationto be screened for signs of
an inherited disorder.

“Our approach was to make
something that's scalable so that
we can do hundreds of these
things,” said Si Lok, a genomicist
and technology development
lead at the SickKids centre.

Dr. Venter's DNA was ideal for
their purpose because it had al-
ready been sequenced by Celera
in the mid-2000s. This provided a
reference for the SickKids team to
measure their improvement.

Dr. Venter, who was a member
of the research centre’s advisory
board a the time of his death, was
only too happy to support the ef-
fort, Dr. Scherer said. One reason
may have been the chance to
show that a small, focused team

could produce something more
efficiently than a large group - an
echo of his battle with the Human
Genome Project.

The result of the SickKids” ef-
fort was a genome of
3,077,506,360 base pairs in length,
far exceeding in completeness Dr.
Venter's original reference ge-
nome created nearly 20 years ear-
lier.

“I'm sure Craig was happy
about that,” said Steven Salzberg,
a computational biologist at
Johns Hopkins University and a
member of the Telomere-to-Tese-
lomere Consortium.

Dr. Salzberg said he was inter-
ested to see the SickKids’ result
but noted that a genome recently
mapped by the consortium went
further by including the fully se-
quenced chromosomes inherited
by both parents of an individual.

Among the more interesting
details in Dr. Venter's genome is a
variant that has been associated
with certain types of cancer, an
association that only became ap-
parent as more genomes were
available for comparison. The
new result uncovered thousands
of additional variants not seen in
the initial reference.

“Ibelieve the take away is what
Craig was pushing all along,” said
Dr. Scherer. “We need the ge-
nomes of entire populations, in-
cluding those people with diseas-
es,” to fully realize the predictive
power of the human genome.



