Bacul ovi rus-Based Cene Libraries Field of the Invention This invention

rel ates to bacul ovirus-based gene libraries. Background of the Invention
Viral veowornsocaugsskhe nost effective gene transfer vect ecs/gposswoliisg used
in gene therapy. However, a problemis the relatively small size of foreign
DNA fragnments they can carry. Bacul oviruses have proved to be safe and
efficient gene transfer vectors, and they'I are able to carry considerably

| arger (>50kb) insertional DNA-fragments than the traditional viral

vectors. Sunmary of |nventi ddaqwevipsRased Gene kibrarieshased on the use of

an atfAEori elLement.in,creating bacul ovirus-based gene libraries. Desired
genomni ¢ fragntﬂngoilthe&'i‘ﬁvglm%d to circular formand the aftAEori el enent

integrated into theygapeshtiortidl4tbs tdBaktulblirGs-Hased eheitpahess. The entry
cl one, now containing the two aft-sites (attLl and™attL2), 1s cloned into a

particul ar trBackgroyndsefitie Inuentidsy bact eri ophage | anbda cl oni ng. The

transfer plasmd, containing the targef DNA cassette, is further
transferrgd into t MEAhRIPSAre e g’@ﬁgﬁ%‘?Ctb@Qe&?t@ BIYQELONRI RGN (4§Sfar t
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DNA- cassette ifto bacm'd can occur transposition.
Bacul ovi r usesfragmeptsoitieg ednlparty. sBadudovirusgsi hevegirosed te beisafe ahd efficient
reconbi nant bacm d- isting results indicate that this net h?d ﬁgrks
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|i braries to bacul ovirus
10  Summary of Invention

The present invention is based on the use of an attAEori element in
creating baculovirus-based gene libraries.
Desired genomic fragments are converted to circular form and the
attAEori element integrated into the genomic circle pool to create entry clones.
15  The entry clone, now containing the two att-sites (aftL1 and attL2), is cloned
into a particular transfer plasmid, e.g. by bacteriophage lambda cloning. The
transfer plasmid, containing the target DNA cassette, is further transferred into
the baculovirus genome, called a bacmid, along with part of the transfer
plasmid. The site-specific integration of the target DNA-cassette into bacmid
20  can occur by Tn7-mediated transposition. Baculoviruses are produced by
transfecting insect cells with this recombinant bacmid-DNA.
| Existing results indicate that this method works well with plasmids sizes
up to 33.5 kb, and it is to be expected that it can be used with larger plasmids.
It is thus possible to transfer different libraries to baculovirus format by means
25  of the invention.
Description of the Drawings
Fig. 1 shows the attL Adaptor Element containing attachment sites from
the bacteriophage Mu.
Fig. 2 shows the p alt Aesys transposon vector.

30 Fig. 3 shows an overview of the different aspects of the affAe system.



of the invention. Description of the Drawings Fig. 1 shows the attL Adaptor
El enent containing attachnment sites fromthe bacteriophage Mu. Fig. 2 shows
the p al twhesys4tssansposon vector. Fig. 3 shows an over ecawB2hosidoe2ss
different aspects of the aff Ae system Description of Preferred Enbodi nents
The new att AEori (attAE with an origin of_replication) systemprovides a
nmeans to study how | arge DNA fragnents ba&ul ovi ruses can carry, e.g. upto
50, 100, 200 or 500 _kb. Conversion is based on the usage of a sinple and
f1exi bl e af t IDeserintion of RxefesrectFatRodimentsAE, Fig. 1) , which can be

o e 0 G R P BB oM 3 oS R el s -
transposase Qﬁeéﬁt@@tmdﬁ[ﬁ?@eWﬁ?m@hiﬁhﬁulcﬁhmb@@aﬁbﬁ@f@g(lnp'!fdiﬁo,3 , 4

, 6, 9). The desired genomc DNA is treated with a suitable restriction
enzyme, such 189, RBPIor 58A kB deanversianiis hasrthen dhe ysage phgsimplggnshiexblges of

100kb. The fr t th i deand,puri fi o]
ci'roui ar 1 or IS P ABARISLY SER (YL LE o aupishd RPInGRBSEERE R
circul ar DNAdagiradntardst DNA BRtVRIbus @é@n&uéf‘g.r@éil“%%:gn*&_ehﬂohalgﬁE%lbﬁiﬂg_
aft AEori elenent directly into |inearised genomc (i.e. before it is
converted totechriguas (fefr §) .orTtakingr adantage rft thansposase arsintegrasethased
Transposase reactjon,. In grder tao, tak d t agg, of the bacteri ophage M
(ref. 3) in SCoRPORPGe dRaba DRISELOER 157 Podkii on, catal yzed by M
transposase prot eifhe déirerf deiehic DRAGSHEhICWRN al Sifitabfe FEHIGRPISERZMRST OF .
The resulting vector is naned for pattAEsys (Fig. 2). In the first

reacti orl0 mediushes Notihan B-euttgrosbich generates average fragment sizes of 100kb.

The fragments may then be isolated and purified and converted to circular form.

The attAEori element may be integrated into the genomic circular DNA
by a number of methods. One such method is to ligate the aftAEori element
directly into linearised genomic DNA (i.e. before it is converted to circular form).

15  The preferred method is to use the MuA Transposase reaction.

In order to take advantage of the bacteriophage Mu (ref. 3) in an in vitro
random transposition reaction, catalyzed by Mu transposase protein, the
attAEori is constructed into a transposon vector. The resulting vector is named
for pattAEsys (Fig. 2). In the first reaction, mediated by Mu transposon, the

20  attAEori will be integrated into target DNA in the random fashion yielding
numerous different insertion clones, which can be selected using antibiotics
such as kanamycin. The simple Mu reaction will thus create high diversity of
bacteriophage lambda recombination system compatible entry clones (ref. 4).
In a preferred embodiment, these clones can be converted effectively into

25  baculoviruses by pBVboostFG system (ref. 1).

The two attachment sites of the bacteriophage lambda-based
recombinational cloning system (atffL1 and atfL2), needed for the LR reaction
[atfL (entry clones) X attR (destination vector-like pBVboostFG)] and boosted
baculovirus preparation, are cloned into the transposon vector using appropriate

30 restriction enzymes. The atffL1 element is cloned into 486 and the attL2 into



aft AEori will be integrated into target DNA in the random fashion yiel ding
numerous different insertion clones, which can be sel ected using

ant i bi ot iwe 28emiasas kananycin. The sinple Mi reaction wkl/dsie/ousst e hi gh
di versity of bacteriophage | anbda reconbi nati on system conpatible entry
clones (ref. 4). In a preferred enbodi nent, these clones can be converted
effectively into bacul oviruses by pBVboosl3FG system (ref. 1) . The two
attachnent sites of the bacteriophage | anbda-based reconbi national cloning
system (af f L11&p3 Sita op)thenlsarrrPsesr vester,Lrespestivelyn to dflank (hentkapamysires) X
attR (desti na}és?ﬁaﬁ&gggﬁél | ke pBVboost FG ] and boosted bacul ovirus
preparation, are clon I'nto the transposon vector using appropriate

restriction enzyne$he Hite1d$ clonkdebetwenh FcoRilmEBcORVGitkSohfand ttamepesdn _2
i ntol653 site of the transposon vector, respectively, to flank the

kananyci n resvVe¢tahcEopdhr attitReadinkel is ysed gRdrcleredwren the dldmidhaiteobthe

Tnto the SantrQBE BARAIER G p Yiel ¥ ireth risrieR, T T4y 456 BRlyse e
I nserted. Theth! inke? sl ¥callapaedstbsditeeen the linker's Nco\ and Pst\ -sites.
Sg/ll-sites are used to free the att AE fromthe patt AEsys plasm d before

the transposition Bgdtsitesmarenusedtodramite atfAdn froanitie pattAksysenlesmicbaeare h
VA anSP0Se e S T F o Y I f B0 BRI
be used as a {rahgsdsask! amd e efonds-coMaminP Dol {Ergee IINASEH HHpERsTE e | Y
as nodel targets. The [ibrary of entry clones may be anplified bB
t ransf or A8t i opCreEnediusiily karamyain isetectionh &nyrdasiregetdvalently closed DNA can

be used as a target. Plasmids of 3 - 33.5 Kbp have been used successfully as

model targets.

The library of entry clones may be amplified by transformation of suitable

E. coli or other host cells.

15 The amplified entry clones, containing now the two att-sites (atfL1 and
attL2) of aftAE, can be converted compatible to pBVboost system (ref. 1) using
pBVboostFG tri (Fig. 3). The cloning is performed using bacteriophage lambda
site-specific recombination system (ref. 4). In the LR reaction the atfL1 and
attL2 sites, that now flank the desired target DNA, react with affR1 and aftR2

20 sites of pBVboostFG tri. The attL1 and affL.2 reacts only with attR1 and attR2,
respectively. The recombination of these sites in the conversion reaction yields
expression clones (donor vectors), which contains the desired target DNA in the
form compatible with pBVboost system (ref. 1), allowing easy generation of
baculoviruses with negligible background.

25 In order to produce baculoviruses, the part of the pBVboostF G tri transfer
plasmid containing now the desired DNA is first converted into baculovirus
genome (bacmid). This was performed by using the pBVboost Baculovirus
Expression System (ref. 1). Site-specific integration of the target DNA-cassette
into bacmid occurs by Tn7-mediated transposition under optimized selection

30 protocol. Recombinant bacmids can be generated at high frequencies with a

negligible background.



The anplified entry clones, containing nowthe two aff-sites (aftl_1 and
attL2) of atfAE, can be converted conpatible to pBVboost system (ref. 1)

usi ng pBWeoassdi@ssssi (Fig. 3). The cloning is perfornedpgsicRoanissi ophage
| anbda site-specific reconbination system(ref. 4). In the LR reaction the
atfl _1 and attL2 sites, that now flank the desired target DNA react with
aff RL and affR2 sites of pBVboostFG tri. fhe atfl 1 and atfL2 reacts only
with atfRL and aft R2, respectively. The reconbination of these sites in the
conversi on react i oRAGYIBVIH4SES FRd% RO PrefueRd Ry drRnsiedindoirgectnpplls with
contains the desiifaliHRAMI Vil 8prdQidIoraRPbd bbaridd b imMRBBRIRY St em
(ref. 1) , allowmng easy generation o aculoviruses w egligrble

background. |usingceraritiboayctainst tias baoulovitas sajéhenvEope gfycoproteB\isBist FG
tri transfer plasnid containing nowthe desired DNAis first converted into
bacul ovi rus genone!®ERSH!§)ndiggtethabtheatiAtarhasten pesioryswall ythplasavds
Bacul ovi rHs d i I i.te- LELC ] atd f.lhe
Parger Dk casEet 103 PRYSE B iEsts whh laradrBishRBS bl i fBGRASS Thgtellind 02,

optim zed sel povidea prodfasf@rincigee tdiitha attABacingydtern aante gssteasibddstadndhi gh
frequencies with a negligi bl e background. Bacul ovi ruses may be produced by
transfecting $traigliforward kacylavirusdibtamycaAasly uginmethodRy INgQraerafingdiAEdh can

be verified byl I i ' agal : Vi MS

maj or envel op ' Rehad el TNATDY afShdion tia PRRRbslRR AR RET,
syst em per f orgieningl (e. g dehaphia DNAposbhes miarisq e3P - sitekdpbciftntéconiinativr) h

| arger plasmds are in progress. The results provide a proof of principle
that thel@tt AESKre 3ygivemar aNepiew oéthendifigrenaspeats fithaiaitl systamd

bacul ovi rus Ih@fﬁ%\}‘ gonst ruction nmethod by incorporating atfAEori into
desired target By transposition (MIA Transposition reaction), REcloning
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(e.g. genom c DNA) or other neans (e.g. site-specific reconbination).
Figure 3 gives an overview of the different aspects of the att AE system
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Col d Spring Ha‘?‘tH@rati?&BWFatt%'re? °ﬁPé>§§teg°P@@§eand adgiifpna ?%H@*@a%efig'@zu_Al VB
1. A nucl eoti dg rgp|cagst e conprising a selectable gene flanked by attLl and
attL2 attachment sites of a bacteriophage and additionally conprising an
origin of 5rep|2 cat i dmolecule accafsling:tol @aigc avhereig theobaateriaphage iHdv.ei n t he

bacteri ophage s M, é“"f%ﬂﬁ@[’&“"ﬁ"‘)&g{‘f"%ﬁmé §dc'3ﬂ1|r?g pLsmY e according to

claim1l1 or and forel entry clone according to claim3
, to create a Qj‘é’cand)f@lrelme@sed gene library.

4, Use of an entry clone according to claim 3, to create a baculovirus-based
gene library.
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