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What can molecular biology tell us about termites?

Colomy A

Impmvmg ways of managing termites
requires a thorough understanding of the
biology of Lhe termite species.

However, a challenge o researchers
has always been that subterranean ter-
mites live a aryptic life underground,
which makes it difficult wo spy on their
biology. Fortunately, the genetic matevial

of wermites {DNA), can tell us much of
the story of their history and life style, i
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we can read the messages. Tm ‘mite DNA
is passed from generation to generation
and, like us, each wermite gets half of its
DNA from the father and half from the
mother. Thus, DNA contains informa-
ton about ancesiry as well as about re-
lationships mnong individuals,
Molecular genetic techniques used
m rermite research involve enzymatic
digestion of Ihw DNA, SLPd.I ation of
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the DNA fragments through gel elec-
wrophoresis, and hybridization with
labeled probes 10 make the patterns
visible, as well as gene sequencing or
amplification of certain regions of the
DNA through polymerase chain reac-
gon (PCR). These methods );ic'ld dis-
tinct banding patterns representing the
sequence of DNA building blocks,
which reflect the identity of termites
and a large part of their biological fea-
wires. Basically, termites come with in-
dividual "barcodes” just like canned
goods in the supermarket, and these
maolecular genetic iechniques make the
codesvisible. These “codes” or-in more
scientific terms - genotypes are unique
to each individual termite, and also in-
dicate their membership in a particu
far colony (tamily) and regional popu-
lation.

Comparing genetic similarides be
tween termite colonies to geographical
distances wells how teroutes spread
throughoula region: Termites are weak
fliers. Therefore colonies close to each
other should be more closely related
to each other than o colonies from dis.
tant locations. However, we did not find
such a relauonship between geographic
and genetic distance among Coploternies
Jormosanus colonies in Hawaii. This pro-
vides evidence that the Formosan sub-
wrranean termite covers lage distances
with human help, by hitchhiking in
wooden materials. We are now follow-
ing this approach on a global scale o
shed light on the sources, methods and
speed of Formosan subterranean ter-
mite dispersal around the world.

Jn a smaller scale we use the ndi-
viduakspecific and colony-specitic geno-
types (“barcodes”) o assign termites to
their home colonies and 10 “lag” colo-
nies prior to elimination by baiting so

| that we can study subsequent termiite

redinvasion {sew picuwe). Comparing
the genotypes of colonies wells ug if re-
appearing termites are remnants of the
same colony or invaders rom adjacent
colonies,

The frequencies of genotypes

| among the oflspring (workers and sol-

| genetic

i reproductivi

diers) of a colony reveal the number of
kings and queens that are actively re-
producing in the colony, which can al-
most never be counted directly. The
relatedness umong the offspring tells
us whether a colony is headed by unre-
lated kings and queens (the colony
founders) or by related, inbred
£ {replacement
reproductives). The presence of multi-
ple kings and queens located in differ
ent paris of the colony could lead 0
separate groups of more closely related
individuals within colonies. This is im-
portant 0 investigate, since it could
influence the spread of bait toxicants
through the colony.

In conclusion, understanding the
structure  of  termite
populations and colonies sheds lighton

I invasion and dispersal of ermites on

both global and local scales. I addi
tion, molecular techniques belp w

| tdently and characterize colonies, as

well us define the colonies’ social and
spatiad swucture. All this information
15 extremely valuable o help improve
quarantine and termite control. This
s not yet the Termite Genome Project
- butmelecular biology tells 2 good deal
of the termites’ story that we would
uever have otherwise discovered.



