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Dr. Phil Hieter is the Director of the UBC
Biotechnology Laboratory. His research
interests ask how do the cellular contents of a
dividing cell separate equally between the two
daughter cells? In particular, his lab looks at
the processes and molecules that ensure the
correct division of DNA during mitosis.
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* When cells grow and divide, they must increase their cellular material so
that the two new daughter cells will each get an adequate share. This in-
cludes elements such as cytoplasm, proteins, membranes, and organelles
(like mitochondrion). Generally, this division is achieved by basic dilution
principles (just divide the cell down the middle).

* The division of genetic material, however, is a completely different matter.
The amount of DNA that each daughter cell receives is very strict. Even a
little bit less, or a little bit more can have very harmful effects to cell. Conse-
quently the level of control to ensure correct DNA amounts is very high.
Here, one has to worry about the following:

(i) when to double the DNA genome through the process of replication.

(ii) how to ensure that the duplication(replication) of the genome has
occured without any errors.

(iii) how to ensure that each daughter cell gets its exact quota - which is
made that much more complicated if the genome is compartmentalized into
chromosomes.
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The procession from
metaphase to anaphase i
arguably the most crucial
part of mitosis since it is
here that the DNA finally
separates into two
distinct regions. It is the
centromere that is
ultimately responsible for
making sure this transi-
tion is done correctly.
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* Dr. Hieter is one of the world’s leading research-
ers oncentromere function. The centromereis a
key player in ensuring that division of the genetic
material proceeds smoothly.
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If you remember the act of mitosis, the centromere
was the part of the chromosome that aligned the
duplicate chromosomes and was attached to the
spindle elements.

The centromere is usually
depicted as a blob in the
middle of the chromosome.

Dr. Hieter uses the
yeast as his organ-
i smfor studying
centronere func-
tion. Yeast is used
i nst ead of mamm-
lian tissue because
experinments are
generally nore
efficient and nore
convenient with the
nmore sinple cells.
Results can al so be
nore readily deci-
phered since the
nunber of genes
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The yeast species that
Dr. Hieter uses to study
is the same that is used
to produce wines

Add to that the
notion that genetic
Pani pul ation is
fairly straightfor-
ward, and that many
handy nut ant
strains already

exi st, and you have
an incredi bly pow
erful experinental
system

The correct division of
genetic material is so
important that the cell has
several checkpoints where
everything is checked before
proceeding to the next step.




