
the microarray.
But it is very tricky, and it’s just a

taste of what we have to expect when
we move on to whole genome se-
quencing. I’m also the medical direc-
tor of the lab at UCLA that does this,
and I can tell you, looking at it from
either end, from the orderer of the
test or the lab director signing it out,
there’s a lot of speculation involved.
You do the test on a child with autism,
and you get a deletion on chromo-
some 14 that has 30 genes in it. You
have to look up each of those genes,

what’s known about them, the rare
case reports in the literature describ-
ing phenotype, and decide whether
that explains your patient’s disorder.
But it’s all somewhat speculative.

As an example, recently I saw a
young child with autism and no ob-
vious cause for it, so we ordered this
array test and found a novel dele-
tion. There were two genes in it: one
with unknown function and the oth-
er described in two families in the
literature with dominantly inherited
epilepsy. So is that the gene? The child
has autism, not epilepsy, but they’re
both neuronal migration disorders.
They could be related, I suppose, but

who can say for certain?
Are we confident enough
in such a finding that the
child’s parents could use
it as a marker for prenatal
diagnosis in a subsequent
pregnancy? Some people
might say we shouldn’t
even be doing it then, until
we know more. But like
most things in science, if
you impose a moratorium,
you’ll never accrue any
more knowledge. So we
have to just take the plunge
and make sure we have
enough disclaimers in the

test report that patients are protected.
The other challenge that arises with

this test is the finding of polymor-
phic copy number variants, which
are present by the tens of thousands
throughout all our genomes. Many of
them are catalogued and known to be
benign. But many others have not
been reported yet, and you can find
these in virtually every case, and you
have to sort those out as well.

What about when we get to actu-
al sequencing? Sequence variants at
the nucleotide level are even more
common, where you have a nu-
cleotide change, two different nu-
cleotides present at the same posi-
tion, which would be heterozygous.
Roughly one of every thousand nu-
cleotides in our genomes is polymor-
phic in this way, so you will see mil-
lions of them whenever you do a
whole genome sequence. You’re go-
ing to have to sort through them.
These variants in aggregate have been
dubbed the ‘incidentalome.’ In ana-
tomic pathology, we have the ‘inci-
dentaloma’; it’s pretty much the same
thing—an unexpected finding you
wish you didn’t see but now you
have it and you have to learn some-
how to deal with it.

To sequence the first human ge-
nome, which was the end prod-

uct of the Human Genome Project,
took 13 years and more than $3 billion.
If we were still at that turnaround
time and cost, we certainly would
not be talking about its clinical use.
Why did it take so long? It was all
done with the traditional method of
DNA sequencing called Sanger se-
quencing where we use the target
DNAas a template to be replicated by
DNA polymerase into a ladder of
fragments that are then measured on
gels or capillary electrophoresis af-
ter the sequencing is done. That’s the
method that has been used in molec-
ular diagnostic labs to date; it can se-
quence about 200-nucleotide lengths
in a run or in a day. Obviously, that’s
not going to be adequate for the hu-
man genome that’s 3 billion nu-
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10 Must-Ask
Questions...

Innovation

Automation

Before choosing your automated immunoassay system

Please contact 480.278.8333 or visit www.idsplc.com 
for further information.

For an IDS-iSYS system demonstration, visit us at
AACC, Atlanta (July 26 - 28, 2011) Booth 3731.

If you answered NO to any of these questions, the
could be the solution for you.

1. Is the cuvette system efficient and reliable?

2. Can refrigerated reagents be stored onboard overnight?

3. If the washer fails, can the system continue to run?

4. Does the system offer full traceability?

5. Do you know who actually manufactures the system?

6. Is the software interface state of the art and efficient?

7. Are the ancillaries managed by the software?

8. Can the software shut down without interfering with runs?

9. Can system checks be performed automatically?

10. Is daily maintenance managed by the software?

See our Product Guide listing, page 36 Circle No. 54 on reader service card
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6.66 Mb deletion 
Start:25274549 
End:31940984 

Fig. 2. If there is a deletion, the patient’s
DNA does not hybridize as well.

Courtesy of Sean McGhee, MD.
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