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Using biotechnol ogy, tobacco can be
engineered asa* plant factory” to produce
avariety of new materialsincluding phar-
maceuticals, vaccinesandindustrial en-
zymes. Several companiesaredready
utilizing thistechnol ogy and moving tobacco
“molecular farming” (or “pharming”) toward
commercia-scaeproduction.

Therearesevera different molecular
farming systemsunder devel opment. Some
focuson corn, soybeans, or dfafaasther
“plant factories’ of choice, witheach
system having itsown advantages. Tobacco
producesalargeamount of green | eaf
material per acreand iseasy to scale-up
resultingin abundant production of product.
Itisalso easily engineered to produce new
products, making it particularly productive
for molecular farming gpplications.

Unliketraditional tobacco production,
molecular farminginvolvesgrinding up
green tobacco plantswhich have been
engineered to produce ahigh-value product
and then extracting that product fromthe
liquidmaterid. Profitlevelsarelargely
determined by the amount of the product
produced in theleaves and the cost of
purification. Processing and purificationfor
molecular farming systemsmay bevery
expensive, but through the collaborative
research effortsof THRI and the
Agronomy Department at the University of
Kentucky, there may soon beanew,
potentially cheaper, production method that
usestobacco asa* plant factory.”

Everyonewho hasworked in afield of
tobaccoisfamiliar with “tobaccogum.” It
isamost impossibletowalk through a
tobacco patch and not get thissticky

Molecular Farming Using “Tobacco Gum”

material onyour skinand clothes. Most
types of tobacco secrete sticky com-
poundsthat are deposited on the outer
leaf surface, compoundsthat arethought
to betheplant’sfirst line of defense
against insectsand disease. Someto-
bacco varieties can produce asmuch as
16% of theleaf dry weight as*gum”.
Contralling the output of thissticky
materia could provideanew production
method for biochemicalsin tobacco.

Dr. George Wagner and Dr. Susheng
Gan a the University of Kentucky have
recently isolated agenetic promoter”
which representsanimportant first tepin
thisdirection. Thisnew technology will
facilitate effortsto control thetypesof
compoundsthat are secreted by tobacco
leaf hairsor trichomeglands (shown
below).
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The magnified picture above shows
tobacco leaf hairs or trichome glands.
Some tobacco varieties are capable of
producing up to 16% of the leaf dry
weight as secreted material, making
tobacco gum a potential high capacity
factory for biochemicals.




Tobacco Gum

Production of biochemicalsin
tobacco gum offersseveral advan-
tagesover other molecular farming
systems. By targeting the production
of new materialstothegum, the
desired product issecreted outside
theplant onto theleaf surface. Be-
cause sometarget compounds may
betoxictotheplant thisshould
provide away to produce some
compoundswhose productionwas
not possible using prior technol ogy,
increasing the number of potential
materia sthat might be produced
using genetically engineered tobacco.
Purification should asobemuch
eader and cheaper with commercial
products produced in the tobacco
gum and recovered by smply washing
the plant with an appropriate solvent.
Inaddition, asecond, different
product could be produced inside the
tobacco leavesmaking thisadual
production system and greatly en-
hancing theprofit potentid.

Whilemaost molecular farming
drategiesinvolveinserting genesinto
theplant to produce an entirely new
product, thereisanother unique
potentia application of this*tobacco
gum” system. Instead of producinga
totally new product in the*tobacco
factory,” it may bepossibleto modify
the sticky compoundsintobacco gum

The “tobacco gum” in these magni-
fied tobacco leaf hairs has been
stained purple to show how the gum
is produced in the trichome glands
and then moves outside and down
the leaf hairs onto the leaf surface.

tomakethemintrinacaly more
useful.

There are certain Caribbean,
reef-dwelling soft coralsthat produce
compoundsthat arechemicaly
smilar tothosethat areabundant in
tobacco gum. Theseendangered
coras(shown below and onthefront
page) are currently being harvested
from coastd reefsto extract anti-
inflammatory drugsandfor useinthe
cosmeticsindustry. It may be pos-
sibleto usegenetic material from
these coralsto engineer tobacco to
producethesedrugs. The next step
inthisproject istoisolate specific
genesfromthecoral and transfer
them to thevery sticky tobacco
varietiesto determineif thesedrugs
might be produced in tobacco gum.
If successful, thiswould createanew
crop opportunity for Kentucky
tobacco farmersand have substantial
environmenta benefits.

In additionto using thistechnol -
ogy asahigh-level production
systemfor biochemicds, thereis
congderablepotential for usingthe
“tobacco gum” technol ogy to ex-
press new genesin tobacco plantsto
improveinsect and diseaseresistance
(e.g. toengineer resistanceto blue
mold). Theseimprovementsareaso
being pursued.

Endangered marine corals are being
harvested from costal reefs to extract
anti-inflammatory drugs and for use
in cosmetics. It may be possible to
alter “tobacco gum” to produce these
highly valuable materials.

Ag. Biotech
Update

Recent surveysindicate that
geneticaly engineered cropsare
gaining broad acceptanceworldwide;
the adoption rate has been the highest
ever for any new agricultural technol-
ogy. The USDA crop acreage survey
of U.S. producersindicatesthat in
2000, biotech cropsaccount for 25%
of corn acreage, 54% of soybean
acreage, and 61% of cotton acreage,
with both soybeansand cotton
increased from 1999. Worldwide
biotech crop acreagejumped 44%
between 1998 and 1999 to 100
million aCI’eS(Survey by International Service
for Acquisition of Agri-biotech Applications).

Therapid adoption of any new
technology will inevitably resultina
heightened publicinterest and de-
mand for information. TheUniversity
of Kentucky isdevel oping an educa-
tiona programto assist the dissemi-
nation of science-based information
concerning ag. biotechnology. This
program, called BREI (Biotechnol-
ogy Research Education Initiative)
conggtsof amulti-disciplinary team
of research, extension, and teaching
professionasfromthe Collegeof
Agriculture. BREI will provide
internet-based educationa materials,
extension publications, and presenta-
tionsto assist educatorsand the
genera public. THRI ispleasedto
participatein BREI by providing
informationinthefield of plant/
tobacco molecular farming.

TOBACCO TECH s an occasional
series published by THRI to inform
growers and others about exciting
new possibilities for tobacco.
Topics will provide information on

our cutting-edge biotechnology
research program and our efforts
to stimulate new crop opportuni-

ties for Kentucky tobacco farmers.




