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Plant-Based Vaccines Challenge

Big Pha

SHARON BEGLEY

New York: Two tiny compariies are '

preparing to challenge some of the .
world's largest drugmakers

battle for dominance in the $3-billion
global market for influenza vaccines,
armed with little more than tiny |
tobacco plants.

Theuseof plantsto producelifesav-

theleaves of tobaccoplants..
.EvenasEbolacages multiply in West
Africa, afar greater maiketfor plant-
based biopharmaceuticals will likely
beinfluenza vaccinesused tofight

'Msakingvaccines fromplantsmay -

thevaccines.
Leadingproducerssuchas :
GlaxoSmithKlineandSanafineedsix -
monthstoproducefluvaccineoncescl-
entists idgnﬁfymedammantvimsex-
pected tocirculate duringfluseason.
Vaccine production fromtobacco
_plantsbyQuebecCity-based Medicago

mightbethedominant vaccine-pro-
ductionsystem,” said Brett Giroir,an
- ScienceCenter in Bryan. Texas AS2M
‘hasoneof threeUSfacilitiestasked by
thegovernmentwith beingready o
produceand deliver 5omilliondoses of
fluvaccineinjust 12 weeks. It is work-
~ingwith Calibertoward thatgoal.

If the upstartssucceed, they will
make littledifferenceto thetobacco
industry, which regards evena §3-bil-
lion marketas marginal. But they
could threaten the pharmagiantsthat
dominate flu vaceine production—or
be gobbled up by them.

Medicagois nowtesting itsfluvac-

_cineinelderly people, whoaremostat
risk, andplanstolaunch alargehu-
man trial in 2016, “Wehopetohit the
market in 2019,” said Jean-LucMartre,
director of governmentaffairs.

Tobacco plants could beenlisted in
thefight against flu evensooner if a
pandemichit The 50million doses
thatlabslike Texas A&M's pledged
they'd beable toproduce inafew

rma for
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%
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monthscan’tbemanufactured in to-

Biotherapeyticscoulddo tl eks. . . day'seggbaseds
“Seventol0yearsfrotmnow;plants ' - © -+

ted vaccine-production ... :
. scheduleto counter aflu pandemic. :
WATTING FOR CHICKEN EGGS
Eachyear, manufacturers including
Sanofi, Novartis, the Medimmune
wiitof AstraZenecaand GSKmake
ahout 155 million dosesof fluvaccine -
for the US market alone, growing the -
virus in chicken eggs. Usually thedos-
# es,which protect againststrains that
experts predicted the previous
February,areready intime and insuf-
ficlent quantity. -

Butif thestrain thatappears during
fluseason was not the one experts
forecast, the vaccines might not work
Theappearance of HIN swinefluin
2008-2010 took expertsby surprise,and
theflu wasalready on its second wave
beforea vaccine wasready; an esti-
mated 61 million people in the US got
.swinefluand 12,500 died.

Failuressuchas thatled theUSgov-
ernment to award $400million in

$3Bn FI

-

startupfundingtothree Centersfor .

“Innovation in Advanced Development’

and Manufacturing (CIADMs)to
boost biodefense and preparedness for

- pandemicflu.
iy “There’sno way you can produce 50
“ million doses in 12 weeks" with cur-

rent production technology, said
Giroir “But plant-based production

" could”

While one chicken egg can produce
oneortwodoses of flu vaccine, oneto-
bacco plantcan produce50ata frac-
tionot thecost. ’

The Defense Advanced Research
Projects Agency (DARPA), anarmof
the defence department that funds
cutting-edge rescarch, is impressed
enough with the potential of tobacco-
plant production systems to have
awarded multi-miliion-dollar grants -
toboth Medicago and Caliber, andso
far the support has paid off.

‘Ina2012 DARPA chalienge, :
Medicago, jointly owned by Philip
Morris Internationaland Mitsubishi
Tanabe Pharma Corp, produeed 10
million dosesof HIN1 fluvaccinein
Jjustamonth intobacco plants inside
its sprawling North Carelina green-
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iesagainst HIN1.

HURDLES AHEAD N
Allthe company hadtogoonwaspeat. .
of thevirus' geneticsequence.But .
whilein egg-based production whole -
fluvirusesare injected intotheeggs, ' "
wheretheyreplicateandformtheba- ./
sisfor thevaccine, all that'sreally
neededtotrigger immunity arethe
proteinsthatstud thé virus'scoat. - .. -
Thoseproteins, called hemaggluti-
nins, are whattheimmunesystemat-
tacks, They can be produced by splic- -
ingthehemagglutinin gene into
almostanykind of cell; Medicagouses .
harmless bacteriatocarry thehemag: -
glutinmgemsintoﬂlembacooplam_ :

Trojan
Horsebacteria, chief sclen-
tistMarc-AndreD'Aoust. Througha
processcalled vacuum inflltration, air’ -
isdrawnoutof theleayesand they

A Rer growing i specialchammbersfor
aweek, theleaf cellsarechurningout

hemagglutinins. Extracted, purified,
.. andcombinedwithotherbitsof thevi-

rus, they form thebasisforavaceine. .
To succeed, the companies willhave
toparsuade the US Foodand Drug
Administration not only that the vac-
cineis safeand effective, asclinical tri-
alsaredesigned toshow, butalsothat
the hermagglutinin or other proteins
can beextracted fromtheleavesclean-
ly and that thelargely-untested manu-
facturing process yieldsa uniform, re-
1jable product. N
Major vaccine makers arecautious
about thenew technology "We tend to
avold publicly speculatingon whatfu-
ture technologies we mightembrace,”
said Robert Perry,a Glaxospokesman

“Today;allof our flu-vaccine produc-

tion is_m(chickpxl)eggs,"saidRene
Labutat, vice-président of manufac-
turingfor Sanofl. “But weare looking
attherecombinant approach, includ- "
ing inmammalian cells, algae, fungl
andplants.” Reuters
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