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METHOD OF PRODUCI NG BACULOVI RUS FI ELD OF | NVENTI ON The
present invention relates to the production of
whawalogsoi4 uses and in particular a nethod of pPOTATR00E/001549

commercial quantities of bacul oviruses. PRI OR ART

Bacul ovi r us@ETHOD OFcPROBUCING BACULIGVIRUS

applications including the production of reconbi nant

proteins and use as biopesticides. The problemwth

commerci ally using bacul ovi ruses has been the

inability to produc%:t i nfectious

bacul ovi rus. Econom--——¢ et e uction of

bacul ovi ruses requires production of at |east 10, 000 .

| i the Rrgsenty invgntianarejatesstaithe dp@ﬂé'ﬁﬁ%’ﬂ ¢hdacylayirgges and in

(occlusion bodies) per cell (Geenfield, P. F., Reid,
partig.lar agnethod Sf peodBating spmmercieh goantitisscofl badulogerisess

bi ol ogi cal control agents: research, production and

conmerci al issues. n The 5th Asia-Pacific Bi ochem ca

Engi neeri ng Conference Proceedi ngs. Phuket, Thail and).

The standard scal e-up prpgrys ARr | arge scale ,

bacul ovi rus production réequires up to 5 passages of

B4l e B 2o L G tlang
T L R ———

econoni cal production SE‘Rhodes, D. J. (1996). Econom cs
comgergiatiy,ueing hasulaviases bas|begndhednakilitydppredyce large amounts of
Cyt ot echnol ogy 20, 291-297). According to this
infectibas hacdloviras.e- up process, it will take passages to
obtain the final virus product at 10,000 litre scale,

aspsbhdifict Esthnich€ial pratfuction Séfabacul S Fises &Qj}jir@b &’oduction of at
passaging and is still producing nore than 150

least 10,000 litre culture with a virus yield greater than 150 OB (occlusion bodies)

per cell (Greenfield, P. F., Reid, S., Weiss, S. & Scholz, B. (1999). Baculoviruses as
biological control agents: research, production and commercial issues. In The 5th
Asia-Pacific Biochemical Engineering Conference Proceedings. Phuket, Thailand).
The standard scale-up process for large scale baculovirus production requires up to
5 passages of baculovirus in cell culture to obtain enough virus for a frozen
Baculovirus working stock. A further 6 passages are required to scale-up the
production process to 10,000 litre scale in order to achieve economical production
(Rhodes, D. J. (1996). Economics of baculovirus-insect cell production systems.
Cytotechnology 20, 291-297). According to this standard scale-up process, it will
take 11 passages to obtain the final virus product at 10,000 litre scale, assuming that
the virus is stable during serial passaging and is still producing more than 150 OB

per cell.
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per cell.- 2 - Bacul oviruses however are not stable
during serial passaging in cell culture as they appear

W 20081083t1€£ spontaneously to form FP (few pol yhedr/apy2004/001549
mutants or DIP (defective itterfering particles)
mut ants. FP nutants accunulate rapidly in cell culture

d BhdufoVieRBs ABReYEr S8 Aot stable duriripsétidf paBsaging incell ltaiture as
viral genone. For HaSNPV, FP rnmutation is so rapid that

tnoy SprREP 9Bte SPRoRficli 1 KipDERIS4 BONhEaE AR or DIP
(defqtq?\%?_ mt%@ﬁléc partn,gf e)?{gltubabr{t%l O%&q%gﬁﬁ%é&m&%’ I@bidw in cell

(20022 Phenot i C angmg | c an Si s (i)

CU“UF%F’PEJQ@PQH W@éﬁﬂ OBS & \Qer“@sos g \iral genome. For
passaged in cell culture. Journal of Ceneral Virol ogy

HaSHBYV, #47 nagalion & 80 Irapidythbt by passagest, thecemtireatitus population is
rapi dly during serial passaging of Bacul oviruses with

compogEd 6(FP motaped.! Teel yisltes Haldw 1@ OBcpeiPyell ahdtheddB produced
have been detected as early as passage 4 when an MJ

are rflft § 6?1 )f’ﬁ&tl\Fee4Lu SH/$ePedlilfiSVAr ReidDS. rRéHéﬁséﬁ A. & Tribe,
et 1 ons e virus genone. DI Ps require
D. %ﬁ?ﬁmv' Phiogobt oE " obhbifplc: Halysif cbf aﬁ%ﬁ&bger&a armigera
200 Aut 0 ra_ ha cal jfornica
nuciapRaTRSHTPYIBIS SR PaTSFORGIRSRICCUle: | ik of Begetal Virology
generated in infect ed insect cells. Virol ogy 283,
83, 91@29&23)8)Slnnmlydzlasmaghal@o(ﬂcwnwatemapaﬂy dusing esial passaging of

probl enms during the scale-up fromvirus inoculumto

Baculavigsesoaitie highot@is i cell febltord. ablPs of WoilgPYeinfedtion have been
passagi ng of HaSNPV poses a greater threat to scal e-up

dete@lfedaasoé&fviéé bassdyjePs hent AR MOS0 PFUW%]IW ugéd DIPs are
Ps. FPrmut ati ons occur nuch faster and earlier than

the rQEEI? of [ 98'dRnsIh thd Sirll®genome. DIPs require a ‘helper virus’ (wild-

type virus) for replication (Pijilman, G. P., van den Born, E., Martens, D. E. & Vlak, J.
M. (2001). Autographa californica baculoviruses with large genomic deletions are
rapidly generated in infected insect cells. Virology 283, 132-138). The occurrence of
these mutations cause problems during the scale-up from virus inoculum to large
scale production.

FP mutation during serial passaging of HaSNPV poses a greater threat to
scale-up of a production process than does the appearance of DIPs. FP mutations
occur much fas_ter and earlier than DIPs, regardless of the MOI.

in cell 6u|ture, there does not appear to be any seléction pressure for
infectious OB. FP mutant infected cells bud more baculovirus than MP (many
polyhedra) infected cells thereby providing a selective advantage ‘for FP mutants. In

larvae and unlike in cell culture, infectious OB have a selective advantage in being
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n cell culture, there does not appear to be any
sel ection pressure for infectious OB. FP nutant
WO ndososwi cel | s bud nore bacul ovirus than MP (PE@&KU2004/001549
pol yhedra) infected cells thereby providing a
sel ective advantage for FP nutants. n | arvae and
the fonhi éfebaculovitls trahsmitied tmb&@rilau@ecg’dmre}(a NellagueseRr. P. &
advantage in being- 3 - the form of bacul ovirus

F t 0 e S
aUIkﬁé}gqg]aS kner Méa‘ﬂéaﬁdﬂ wl\/@éﬁﬁé‘ﬁ%’?on OPCLFT IC gﬁed'iggls virus

Passﬁh?a%l\/%r ,H@réﬂgg@g)gijes\égzus passaged in vivo.

ervi rofl ogy Tial passaglng nmay produce
I e .amount s of bacul ovi rus but th us is
| A TSRO, POHIGE HeGAMQUETR ot PasuIBHINgS but the virus is
_from caterpillar larvae is inpractical because of the
not infegiiouguntsepduetion &f Jawe ayantities ofavitis firamal caterpillar larvae is
subsequent |arge scale purification necessary to
impraciiaht zedausevof dise IMygehodmnbErseat avhengequieduandndifficulties in
derived virus fromoccl usion bodies after each passage

subséqueﬁlg ldr Pégﬁzé@' Ui cRtied Uﬁédé%%akys t@' 8late "thediitls, CUMethods of
technically and inpractical. t would be necessary f

extréc’ﬂﬁ Ylc! dé?dr?ﬁeﬁ\gé’da ?ué Yot oetishi ggaﬁ%?éﬁéﬁ?%@%bhg%%ge during

concentrat er each passag

large @” | |$‘%¥j ' tlgs(y:%hgz:d?gé)qlﬁtceﬁ\g ,%hﬁg?eggctlcaq itwould be

connerC|aI quantitjes of infectious bacul ovirus.
necegpamyder dhe poelusionEhadiente hesextra@iad dtam dhe taedis pansk eencentrated
invention to provide an-alternative nmethod of
afterpashpsissgge avhije maiatainingesterility dadng dve wiwle PrdddsBY OF
THE | NVENTI ON The present invention was concei ved and
r elusredenty thsracire ¢ MEtHOUS dfassbriopnically producing large commercial

quantities of infectious baculovirus.

OBJECT OF THE INVENTION

It is an object of the present invention to provide an alternative method of

producing large quantities of baculovirus.

SUMMARY OF THE INVENTION

The present invention was conceived and reduced to practice by the need to
produce commercial quantities of infective baculovirus OB. The present invention
was conceived by identifying the advantage of producing occlusion bodies with
infectious baculovirus in caterpillar larvae and large numbers of viral particles with
serial passages in cell culture. A two step method was then developed by initially

producing infectious virus in caterpillar larvae and then using the resultant infectious
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produce comercial quantities of infective bacul ovirus
OB. The present invention was conceived by identifying
w0 b@sadoant age of produci ng occl usi on bodi es WETIAU2004/001549
i nfecti ous baculovirus in cdterpillar |arvae and | arge
nunbers of viral particles with serial passages in
viruscas lancimoculuen fér avkimited mumiidroaf serialt pessages gh agetideiiiture so to
initially producing infectious virus in caterpillar

prodli€e kige antbuMs Bf iFédtibusbaicuRRstusant i nfectious- 4 -
virus as an inoculumfor a limted nunber of serial

g ?ﬁis!ﬂ%: ?tsPQctCﬂgL%ﬁ%H‘ rfveRfioh qegiﬁ%gg@?‘t‘ ln?%tggg ?(géigpépacing large

ous oVI rus. n one

L.avention resides, in a nmethod of producing |arge
q”anﬁﬁéﬁf’fb?‘é‘é’°}5'f“%5‘8!ﬂ W rus incl udi ng i nocul ating

caterpillar |arvae wth a bacul ovirus inocul um

i lee@tating caterrilkrlanmewith ahaculgvinugriveeulumar vest i ng

bacul ovi rus occl usi on bodies fromthe infected

c dneuhatinganoculateskegaterpillandarvag; occl usi on derived virus

fromthe occl usion bodies; inoculating a culture of

haedrvéstirgchactddVirusvdddusish bodies!fiom @he ffsttedi erpillar larvae;
derived virus; incubating virus/cell culture; and

SRS gEERI RIS BT et oo

cul ture. ure is

PRSI i BEGA L TR Py TR o cervec

. the specification as a general term enconpassing
VITUS{; f f er ent bacul ovi rus speci es incl udi ng Hel i cover pa
arm gera SNPV, Helicoverpa zea SNPV, Spodoptera

f ipehatingavinsiogll alture;angi a gemmatal i s MNPV,
Aut ogr apha

harvesting baculovirus from the incubated virus/cell culture.

The incubation of the virus/cell culture is preferably for a period of time that
enables four or five passages of baculovirus.

Baculovirus is used in the specification as a general term encompassing
different baculovirus species including Helicoverpa armigera SNPV, Helicoverpa zea
SNPV, Spodoptera frugiperda MNPV, Anticarsia gemmatalis MNPV, Autographa
californica MNPV, Anagrapha falcifera MNPV, Lymantria dispar MNPV, Bombyx mori
MNPV, Spodoptera exigua MNPV, Trichoplusia ni MNPV, Orgyia pseudotsugata
MNPV and Buzura suppressaria SNPV. A preferred baculovirus is a Helicoverpa
armigera isolate. A preferred Helicoverpa armigera isolate is strain H25EA1.

The original baculovirus inoculum may be derived from any suitable source
including occlusion bodies from larvae or cell culture.

There may be more than one step of producing baculovirus from larvae in

order to produce a suitable amount of occlusion bodies working stock. In one
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califom ca MNPV, Anagrapha falcifera MNPV, Lymantria

di spar MNPV, Bonbyx nori MNPV, Spodoptera exi gua MNPV,
waeioshepiusi a i MNPV, O gyia pseudot sugata MPRCEAU2004/001549

Buzura suppressaria SNPV. AjSpreferred baculovirus is a

Hel i coverpa arm gera isolate. A preferred Helicoverpa

prefe@:‘e@l' ﬁﬁhabbélﬂbﬁhﬁs faySd pratiuded frdin Idae o i@ iRfial step to form an
bacul ovi rus i nocul um may be derived fromany suitable

occluZRil BSdie@Tﬁw‘ég‘cé?gstBE%.l UPh rbcéﬁéid?ﬁ bbhiRE .ln%gy&estegk GRkY then be

an one step or producin
acul avi r.us

I rvae | n..or € a suita
usedRniidsingeuiBdbs %B&ﬂdagtlmgﬁpﬁéﬁ%@b%pdc 66 Bipikihg Rodks. n
preferred for bacul ovi rus may be produced from
preferggd, form, nan PGchision bagies, wasking giog SEleiabl hago apReoximately
mast er stock. The occl usi on bodi es nmaster stock nmay
2x10fhecclission dedias whemasioctinsion| hadies masier staskuas apptsximately
occl usi on bodi es working stocks. n a preferred form
10° Gutiidion bbHies. Bethehevmakicn stavkoad mositingaitbok sy be stored at 4
approxi mately 2x1 12 occl usi on bodi es whereas

degr8§§b%f§|6§‘0 ? master stock has approxinately 9
occl ust on res. Both the master stock and working

B8 1 B B el & et cutur o

i noc

a relgiely hidk MO dFvs @nied sabRdimat f‘ar%ﬁf{wh#rﬁ'f% otcflition derived
occl usi on derived virus i S, obt ained fromas | ow as

virusgs mbtained foon asilow am2i5x3d05recdlusien bodias and inteodused into a ten
litre bioreactor containing 5x1 5 cells per ml. The

litre bioréaster ¢ontainiryy 5x80Vedlls sarahkdThe dultare is pdgressieely scaled up
volume (P1) to a 100 litre volune (P2), then to a

fromla Q@Qm‘é %Iﬁlﬁé’LFWPto( FI00aRes VoRimhd YP?) 1ReR Q8 4 0D litre volume

vol une (P4 [itre culture prod uces

(P3)2BRY gﬁ@%ﬁ/{ ‘jclr % oggﬁe’(f qltf{a\?dig@‘g B3). P¥he10 Titfe Tullife produces

era

approximately 107 PFU (Baculovirus) per ml. The 10,000 litre culture preferably has
an approximate cell density between 1.5-2.0 x10° cells per litre and a 2.5x10"" OB
per litre (which is approximately 150 OB per cell). The OB have a LC50 against
heliothis caterpillars of 0.2-1.0 OB per mm”.

The extraction of the occlusion derived virus from the working stock may
occur by any suitable method. Occlusion derived virus is preferably extracted using
alkali to lyse the occlusion bodies and the resultant viral particles are stabilized in an
appropriate buffering media. The preferred method of extraction includes mixing an
alkaliné solution with an OB suspension and incubating the mixture for a period of
time and at a temperature that separates the viral particles. The ODV are then
preferably suspended in a stabilizing media preferably VPM3 (disclosed in Figure 2).

Preferably no acid neutralization step is included. The preferred ODV extraction
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an approxi mate cell density between 1.5-2.0 x109 cells

per litre and a 2.5x1 OB per litre (which is
wa@ppsossomat el y 150 OB per cell). The OB have apPCI1Z802004/001549

agai nst heliothis caterpillds of 0.2-1 .0 OB per nmm®.

The extraction of the occlusion derived virus fromthe

methter fid e SYPMIS @RttaslicH méthodnputinetiabeRwret TRE. VPM3 extraction
Cccl usion derived virus is preferably extracted using

mett@a!d:tg%é tggﬁc%\)éﬁgasd%ﬁgagﬁ 'dB%F Not ges iaet'?%@é?ﬁ tr‘e%‘i-‘m[eﬁfgh& YMM3 media

abiTized rn an approprra

buf fering. nedia. The pref.erregd of extraction
does figt RBAR senina G oAk’ B (REBRR, Aoy gcBBbmital than the
suspensi on and incupbating the m xture for a period of .
convenfignalnmethods ranehdhareiere mere sufiablg: &y dargeyseale commercial
particles. The ODV are then preferably suspended in a
productidn.l i zi ng medi a preferably VPMB (disclosed in Figure
2). Preferably no acid neutralization step is
i Nl anstier Hapeot e invamtioP\brostharddides i® the Badwlovings product
the VPMB extraction nethod outlined bel ow The VPM3

prodf¥éd aFrth”thEE‘a'%%h%ﬁt%egd‘fﬁ@%E?s g’fr%t BicioRRus PBroduct is

use a trypsin treatnment and VPM3 nedi oes not

charp Qb8 BT, Ao, BREEePR PRFAeGE &l Sproximately

it abl e for | e scal e comrercial production.
2.5x 3015 BB With e L CHE GoRiR e Vi dpy” seTbar of Bi2s1.0 OB per
Jbacul ovirus product produced fromthe above nentioned
mm“pre{Tinis quantity Balc infestioussBaedavitts inaschal prevdeusly dagn obtainable
bei ng the anobunt of infectious bacul ovirus of
fromag single imvigroyméthodloflfro@Bction. h Aafukihied adgantagie is that this quantity
Hel i coverpa spp caterpillars of 0.2-1 .0 OB per mmf.

of infEetisus Bachiovifudts ééﬁlﬁhkﬁWPmm&j rus has not
previously been obtainable froma single in vitro _
gﬁgﬁ? ??sgfltaﬂf BALGILRTs chnbe" (s fo"i'dclv\?éqrféw of birdd¥¥s ih8lding as a

biopesticide. By way of example Helicoverpa armigera OB can be applied to crops

at 5x10"" to 5x10" OB per Ha to ensure control of the H. armigera caterpillar pest.

BRIEF DESCRIPTION OF THE DRAWINGS

In order that ’Ehe present invention be more readily understood and put into
practical effect, reference will now be made to the accompanying drawings wherein:

Figure 1 is a diagrammatic representation of the method of producing large
amounts of Baculovirus;

Figure 2 shows the formulatidn of the extraction stabilization media VPM3 of
the preferred embodiment;

Figure 3 compares the number OB used for extraction and resultant OB per

cell at passage 4; and
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of infectious Baculovirus is econom cally producible.
The resul tant Bacul ovirus can be used for a variety of
wWEopos®ss | ncl udi ng as a bi opesticide. By way BET/AU2004/001549

exanpl e Hel i coverpa arm gerd-OB can be applied to

crops at 5x1 11 to 5x1 12 OB per Ha to ensure control

ofFigiye #.shows By OBCHicRl Bver dr pasisigesBidifgr tWbSEh asks A

OF THE DRAW NGS n orgler t hat t%e present@:nventi oﬁl‘élggﬂ
and gpre readily understood and put into practical effect,

reference will now be made to the acconpanyi ng

drawi ngs wherein: Figure 1 is a diagrammtic

representation of the nethod of producing |arge

anmount s of Bacul ovirus: Fiqure how o fornmul ation
of DETALED DESGRIPTION OFFHE FRER & : NT

preferred enbodi nent; Figur
uskne peefemetlr elabodimentdofr theumethed der peeducing latge quantities of
passage 4; and- 7 - Figure 4 shows the OB yield over 4

baculRpaoRvolvesng tweo stepplacesss biditally protuding DETA! IrERaterpillar
DESCRI PTI ON OF THE PREFERRED EMBODI MENT The preferred

Iarva%WtH@%siﬁ? deBRisiHRt AV ddovirdy REREA RaterpllIGe larvae to inoculate a

quantities of baculovirus involves a two step process

ol S A1 ol JEHEH RNt BRSO e oo

. larvae to inoculate a cell culture and allow a limted
Figukyhber of serial passages of the cell culture (see
Fi_a:re ). The nmethod initially involves preparing
nekhemeiined initially igvalves: Resparing master and working stocks of

caterpillar larvae occlusion bodies. The master and working stocks of caterpillar OB
are prepared by feeding large Helicoverpa armigera larvae approximately 1,000 OB

each. As they die (6-10 days post infection) they are collected and stored at 4°C.

Approximately 1.5 - 2 larvae are required for a 10 litre (passage 1) inoculum as

2.5x10'° OB are required per run and approximately 1.7x10'° OB are produced per
larvae. After a sufficient number of dead caterpillars are pooled, they are extracted
with SDS (30 minutes, 0.5% final concentration), homogenized (blender process),
filtered (cheesecloth), spun down and suspended in water (10" OB/ml). A number
of water washes can be carried out to help remove excess debris. The OB
suspension can be stored refrigerated or frozen.

The OB are extracted using the VPM3 exiraction method which includes the
steps of adding 40pl of alkaline solution (0.5M Na,COs;, 1M NaCl) for each 0.7mi OB
suspension (10'° OB/ml), the mixture is well mixed and incubated at 28°C for 30
minutes. The incubated OB mixture is then diluted with 10 ml of VPM3 media for

each 0.74 ml of extracted OB (see Figure 2 for formulation of VPM3). The diluted
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caterpillar | arvae occlusion bodies. The master and
wor ki ng stocks of caterpillar OB are prepared by
wo e@diosy14 ar ge Hel i coverpa arnigera | arvae PCT/AU2004/001549
approxi mately ,000 OB each.-8As they die (6-10 days
post infection) they are collected and stored at 4 .

ODVARBpeNsiBRIStHeN fitter sterllized dtrodgh d 822uneflitéor Tiee fdsultant ODV
litre (passage 1) inoculumas 2.5x1 10 OB are required

susp éioﬁ@tf%ﬁ%s%@é&ﬁp iy - 7x1 10 OB are produced per

arvae. ter a s I'clent nunber of dead caterpillars

are poql ed, they are t. t ' ]
o Fige t Shows Bl S8 kb et bRl sahtispe TRt chin and
rocess), filtered (cheesecloth), spun down and

resulta yisldi ol OBhpopeell atpassege f ). A nunber of water
washes can be carrjied out to help renobve excess
deAppreximetely(B5x10%'p OB armraspired do produce eaovgly &Y &er use as
or frozen. The OB are extracted using the VPM3

an inestluATio ipfedtet TEitreulktirei (Bx1 0fieslisirnb. st eps of addi ng
40mM of alkaline solution (0.5M Na CO, NaCl) for each

0.7y bé&g&%ﬁ%ﬁ@éb@lgtédl%ﬂtr%bﬁwe whE %ev@m&al%;ﬁigbabmédl ina

m xed and |1 ncubated at 2 C for 30 m nutes.

. incub ] i dirl Uyt it b -
viorerBfe 428! G o abbliiashl i The il 12 Balade 1. The
Figure 2 for fornmulation of , VPMB). The.dil uted- 8 - .
fermenfotion ayas GPOHAIN. Sl UPiS P BRSSageS, 2. P e 00 litres,
0.22mm filter. The resultant ODV suspension is then 0
1,00Q $itres andi 165000 lities respectivaly s Adibe énciipsitions yrergi agratedoat 28°C
OB per cell used for extraction and resultant yield of

for apBroxitnated) 2 days pacept thedfinalimeubatioatveigh 2vasdbr 10 -OBS days.
are required to produce enough ODV for use as an

i TR 7 0MobAitie Efikive Pas @nl dpprexifiate wel detsity etween 1.5-2.0 x10°
cells rﬂ)_. The bacul ovirus ‘inoculated litre culture

cells 5% MY 58k "1 38 WaRifed (Which is approximately 150 OB per cell).

The OB had a LC50 against Helicoverpa spp caterpillars of 0.2-1.0 OB per mmZ.

In a further example shown in Figure 4, 10" OB were successfully extracted
and filtered. The filtered sterilized extraction was sampled to infect duplicate 100ml
cultures (flasks A and B). The OB yields after passage 4 (10,000 litre culture) were
relatively high with 263 and 239 OB per cell obtained from flasks A and B

respectively.

VARIATIONS

It will of course be realised that while the foregoing has been given by way of
illustrative example of this invention, all such and other modifications and variations
thereto as would be apparent to persons skilled in the art are deemed to fall within

the broad scope and ambit of this invention as is herein set forth.



bi oreactor at 28 for approximtely 3 days. The

i ncubation is passage . The fernentation was gradually
wa@eabmedtoup so that passages 2, 3 and 4 were 0 PCT/ABE3004/001549

,000 litres and 0,000 litred-respectively. Al the

I ncubations were aerated at 28 for approximtely 2

d aNﬁou%Mlﬁﬂhe ideecfiptivrl andclaras itiis specificatians ti@word “comprise”
days. The 10,000 litre culture has an approxi nate cel

: ! |
and \ﬁ%hg g?%%@gdgd%vﬁpa§ pugggxiaﬁg fgéryb%“h@ OBaé‘rger%t ténded to

oty B o AR " 7, 2

exanpl e shown in Figure 4, 110B were successfully
extracted and filtered. The filtered sterilized
extraction was sanpled to infect duplicate 100n
cultures (flasks A and B). The OB yields after passage
4 (10,000 litre culture) were relatively high with 263
and 239 OB per cell obtained fromflasks A and B
respectively. VARIATIONS t will of course be realised
that while the foregoing has been given by way of
illustrative exanple of this invention, all such and
ot her nodifications and variations thereto as would be
apparent to persons skilled in the art are deened to
fall within the broad scope and anbit of this
invention as is herein set forth.- 9 - Throughout the
description and clains this specification the word
"“conprise" and variations of that word such as
“conprises" and "conprising", are not intended to
exclude other additives, conponents, integers or
steps.- 10 - CLAIM5S . A nethod of producing | arge
guantities of bacul ovirus including
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i nocul ating caterpillar |larvae with a bacul ovirus

i nocul um incubating inoculated caterpillar |arvae;
wharosestoisrg bacul ovi rus occl usi on bodi es from PEEAU2004/001549

infected caterpillar |arvaelOextracting occlusion

derived virus fromthe occlusion bodies; inoculating a

culture of host insect cell €LWIMS$ an i nocul um of

occl usion derived virus; incubating virus/cell

cul ture; and harvesting bacul ovirus fromthe incubated

virus/cell culture. 2. A nmethod of producing |arge

quantities.of bacul.Qvir . Cl gi ' L 3l my

1. uiEPstod R Blodl g R dferftheS o bEE S it |
for a period of tinme that enables four or five
p A@%‘aﬁ@@‘%ﬁa@ﬂ&uﬁrd@W@ﬁé’V‘%@? bRCH&VHHﬁ IRACYBeiuci ng
| arge quantities of Baculovirus as clainmed in claiml
orin@batingrinoculated @demillaviarvae; s sel ected from any one
of the follow ng group: Helicoverpa armnm gera SNPV,

HeHdire@stirigasacudevitisRélUSiordbpdies drdm tig ndected IdsiRfpillar larvae,
Anticarsia gemmatalis MNPV, Autographa californica

f ddrRictiras TR thé BEBIOEIodnAstiiepar MPV,
%ﬁ%%eﬁg@\?@%@gggﬁt gra exi gua MNPV, Trli chopl usi a

A hg%g@@pmlgg_aﬂﬁ%iﬁé‘%ﬁtc%llgewf%o%ﬁg? i 3%fior§:ézlusion derived

. large quantities of Baculovirus as clained in any one
VITUSpf clainms 1 to 3, wherein the baculovirus is a
Hel i coverpa arm.gera isolate. 5. A nethod of producing
| dngabatingnvirus/eall @ftumia@ncovi rus as claimed in any one
of the abovenentioned cl ainms, wherein there is nore
t Hearvestingsbagulovirys fooladhe dncubated virus/cell culture.

2. A method of producing large quantities of baculovirus as claimed in claim 1
wherein the incubation of the virus/cell culture is for a period of time that enables four

or five passages of Baculovirus.

3. A method of producing large quantities of Baculovirus as claimed in claim 1 or
2, wherein the Baculovirus is selected from any one of the following group:
Helicoverpa armigera SNPV, Helicoverpa zea SNPV, Spodoptera frugiperda MNPV,
Anticarsia gemmatalis MNPV, Autographa californica MNPV, Anagrapha falcifera
MNPV, Lymantria dispar MNPV, Bombyx mori MNPV, Spodoptera exigua MNPV,
Trichoplusia ni MNPV, Orgyia pseudotsugata MNPV énd Buzura suppressaria

SNPV.
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bacul ovirus fromlarvae in order to produce a suitable

anount of occl usion bodi es working stock. 6. A nethod
wo@Roosneduci ng | arge quantities of Bacul ovirus BGI/AU2004/001549

claimed in any one of the abbvenentioned cl ai ns,

wherein the bacul ovirus are produced fromlarvae in an

4. 1M mézho@bﬂe)r&gxgﬁg TBrg8 iHES R BRUIGALEBS gra-rgéeqﬂf any one

t he occl usi on ies nmaster stock is then use

of cleﬁﬁ\g‘ﬁg@% 3. k&# t?e&ctﬁagrd% 8 g%%ll ve&ga 8&’%@%?% bsqlg}?g o

guantities of BacuIOV|rus as clained in any one of the
abovenenti oned cl ai ns, wherein an occl usi on bodies
morking stock has apprOX|nater 2x1 12 occl usion
5. bdumathoghof eseduning larpemusediies ofnBaculovinusais blaimed in any one
approxi mately 9 occl usion bodies. 8 A nethod of
of theratbvementioaed eclgings)twherein therBaisuinore than amec bieipmef producing
in any one of the abovenentioned clains, wherein the
bacuRﬁ/ﬁ'USii‘qrd?ﬁ |geizkVRdonder 4§ dr6Blige i 'astwUFél 'a%&ﬂ'nt' oF %&ﬁusion bodies
culture at a relatively high MJ. 9. A net
“K”kmﬁqgggkng | arge quantities of BacuIOV|rus as cl ai ned
I'T any one of the abovenentioned clains, wherein an
i nocul um of occlusion derived virus is- 12 - obtained
fromas |ow as 2.5x1 10 occl usion bodi es and
introduced into a ten litre bioreactor containing 5x1
6. 5 A-methodsf preducing largerquaatities oh Bacylayiiusaas olgimed in any one
scaled up froma 10 litre volume (P1) to a 100 litre
of the ebowementipned laimspwhetein @le lbiatuleviras are prédicethffom larvae in
finally a 10,000 litre volume (P4); wherein the litre

an inftial btgpetofoRAUIEEcERsIbADodRsLhaster dLK, Bas @c@msld#ﬁbodﬁéé master
m, the 10,000 litre culture has an approxi mate cell

stoclglsgﬁé_;[ﬁ )ﬁ@%&‘ggb:&e fioeuflin 33nE Prbdufh &t §¢GudBf bidies working

stocks.

7. A method of producing large quantities of Baculovirus as claimed in any one
of the abovementioned claims, wherein an occlusion bodies working stock has
approximately 2x10" occlusion bodies whereas occlusion bodies master stock has

approximately 10° occlusion bodies.

8. A method of producing large quantities of Baculovirus as claimed in any one
of the abovementioned claims, wherein the occlusion derived virus (ODV) is

inoculated in the cell culture at a relatively high MOI.

9. A method of producing large quantities of Baculovirus as claimed in any one

of the abovementioned claims, wherein an inoculum of occlusion derived virus is
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litre (which is approximtely 150 OB per cell) and the

OB has a LC50 against heliothis caterpillars of
wheindoenld. 2-1 .0 OB per m2. 10. A net hod of PeDAUZI0MGO1549

| arge quantities of Bacul ovizus as clainmed in any one

of the abovenentioned cl ai s, wherein the occl usion

obtalﬁéa'ﬂ(ﬁﬂ a4 [ asS2 &% Gﬁ’cé&ﬂuélé NEbdie&@nd infrod ES tiHﬁ) a ten litre
h Eq J

occl usi on bodies and the resultant viral par

oreRgs 4 4 T TR R WL A
from %MF \alRRiFddo gt b8 ieYalome RAudean i 3 A9OBritre volume
kal i ne solution with an OB suspension and incubating

(P3) ﬁﬂé finallyua €10,000 ditisevolomen(P4); mherein #e 10 btrpeculture eproduces
t hat separat es the viral particles, the ODV are then

appraxisatalyet0’l PRU s(Bduuloviiusy pedinal, ﬂhe101)00 sitextautiF@dhas an
wi thout the use of a trypsin treatnment and w thout the

approjimatd c8lf teAsbbhfeePVE- 200k f° dedls d’eraﬁFéJ?H&'é 951 011 OB per
product produced fromthe nmethod as clalned in any
litre @fhibRSs PEsp6RMHAG1Ch86 BB per cell) and the OB has a LC50 against

heliothis caterpillars of between 0.2-1.0 OB per mm?.

10. A method of producing large quantities of Baculovirus as claimed in any one
of the abovementioned claims, wherein the occlusion derived virus is extracted using
alkali to lyse the occlusion bodies and the resultant viral particles are stabilized in an

appropriate buffering media.

11. A method of producing large quantities of Baculovirus as claimed in any one
of the abovementioned claims, wherein the method of extraction includes mixing an
alkaline solution with an OB suspension and incubating the mixture for a period of
time and at a temperature that separates the viral particles, the ODV are then
suspended in a stabilizing media; the ODV is extracted without the use of a trypsin

treatment and without the use of serum in the VPM3 media.

12. A Baculovirus product produced from the method as claimed in any one of the

preceeding claims.



