DNA MODULAR CLONI NG VECTOR PLASM DS AND METHODS FOR THEI R USE

CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This application
is acontinuation-in-part, and clainms the benefit under 35 U S. C. 120
of Application No.10/682,764, filed Cctober 9, 2003, which clainms the
benefit unde o0 C. 119(e) of provisional applicat] , 282,
filed Cctober” é%’% FI ELD OF | NVENTI ON [ 0002] E’l?ﬂ9529°8/e"3§%%t
invention relates to the field of cloning vector plasmds, and to the
use of cloning vector plasmds to build DNA constructs or transgenes.
BACKGROUND OF THE | NVENNAGRODULAR C{OMMGSVETIvR Hasmuss i on of nol ecul ar
bi ol ogy i s reconbi nant DNA AEDMBFHODYFORVHEIRUSEN here be summari zed
as the nodificati on and propagati on of nucleic acids for the purpose
of studying tgg of the nucleic acids and their
protein prodd §S“REFERENC]EB%BQ%Aqu%P\?{“I&éQﬁONQeneS gene regul atory

regi ons, subset s [@D1]gBingplicativn alcmﬂaeﬁbnemlbart,raed ddmohtisomesdd 85 Whi ch
they are contayfeshee ﬁﬁp%caﬁgpl Ne: CRORRS 6% 9La B ob‘!PngJoﬁ which 8%]% e benefit

anti-parallel uences o e nucleot | es a i ne ne, guani ne
and cyt osi ne““di“c?gﬁlfslgllb"é?)&f(ﬂ‘ﬂ)’ﬁﬁlﬂﬂi %PH‘&PHW%‘VW%@?W%@@PS’ZOW T, G and
C, respectivellgi These DNA sequences, as well as cDNA sequences,

whi ch are doBBiLB OFINGFNIEEN DNA copi es derived from nRNA (nmessenger

:?w?)er {ne)helurl]lt es, gmmz] b? pgéaegay@moh RiaRs Q&hﬁﬁgm&%logié%g&%}%ﬁxgéuaﬁlgl ?Lgdgeﬁgd
products. A g’f’ useﬁf E"mn% vegigr Pé%i?’?ﬁ‘°8ﬂ@8’?¥§§8ﬁﬁ1° SHiT8EET6Y DNA that was

originally derived frombacteria, and can be mani pul ated and

rei nt r oducedBRAAESRAMH THERVENTION f or t he purpose of study or

production of a is simlar to all
chrompsomal DNA, &E&?{}Egﬁunﬁf O“Ofmgecﬁ'%%’é"&y ‘(3fc“{)“ﬁé]a’§19%é fghnolpey, 5 and C
nucl eoti des uhithsan irey by mmesrizsds thyanediivabapabdaraprgtianefivoleis acid G er , i t
is a relativakmsseoiidyinglé 8GtthSand @RNBHoh SO nReica8&Sind dﬂéﬂa QaPr oxi mat el y
30, 000 base- Eadrs, or 30 Kkilobases (kb). In addition,” the nucleotide
base pairs o toubl e- st r anded plasm d forma continuous circular
mol ecul e, al so dif8%4] hndjuitishicry gpic aguiitety PhMosfsuiom dfbaiks, mafdnﬂlsbﬂormsonal
DNA. QORI mw(ﬂﬁh @JWGﬁalﬁeﬁ'eﬁr aﬁifb}mgnsga(&qg\%g% dgenet ic
d w rapl 5

mat eri al bet ween ﬁﬁgt eri al organl sne an atl on to
changes in eRUPFYRHENEcesof hugleoties adsaipes fhyppige, 8%@?@“@@&?&% or ot her
chal | enges. idkmifigd casentichaliydhy thie toétills AUB G, ﬁ:ﬁprr&s&m&lygmm;a genes t hat

contribute tg u'éxﬁ@s é%IY&s\éﬁi\TAQJqueth:@ vJﬂBt?]sre &%{lblbg tran%ecf ISNA Co 1es <pcnv 9 estroyed
or discarded °Hy e, organi_sm si nce tenance of u necessary

pl asni ds wouf Almi@ea R peleulss caﬁé%féﬁawé@@ dlsmwtﬁfftswmts, jogidl ati on of
cel | s cont aiséinederitth E&bto@&dh@idhﬁctél‘ﬁ[ﬂﬁxhx&hstuﬂﬁﬁd gdﬁlel g pl asmds it
m ght harbory, G asm. insert in
such a cl onalasﬁﬁ%jggam?gﬁé 00?6"%9“%/@ ttq%{mf])atw?s On%nﬁﬁ&ewe%tﬁﬁ%eg%hm of the
DNA of i nt er8&¢n sRamipulppdand rriysodmihing s hest bypieriimiferyhetiverse bistitso| at ed and

recover ed f grodsiibseqp@aprodien mﬁm df@ﬁlashrﬁli it WRi1aSth GPShr IR EtiHa TRER, f OF

buil ding a JThu c preci ated that ¢l oning
vector plas Mﬁgﬁg& ogeg ¢ e{] s |h "“°§?r@§37“°8 inggepes and gfle § on,

providing t Hegulaliyrsetops, h‘-‘d’ﬁ%gﬂ“’cﬂﬁ?ﬁ%ﬂb@ﬁﬁaolbcaiegmpamiuﬁtssthaf t he DNA

insert of i np@éxesdely 30,000 badeQERLT 30/Mlobakes BOITEn LUENERL Sicit Rl N pl asm ds
are naturall ?'”%f; ublesrtlrgddeé) he]r63 have .been, eng i neered to enhance the

usef ul ness & m ds. as é?f‘B?“@““Fﬁ’é%‘E”F%‘éF‘Eld’éc’ antibiotic- or
cheni cal - re§ls§fth!PP¢f§P§@n@§Naﬁdm&latrvﬂﬁtqﬂptomaldjmm ng site (MCS), anong
others. Each of these elenents has a role in the present invention,
as well as in the prior art. Description of the role each el enent
plays will highlight the [imtations of the prior art and denonstrate
the utility of the present invention. [0007] A particularly
useful plasm d-born gene that can be acquired by a host is one that



3 CT-T-A-A 5135 [0011] This staggered cl eavage yields
fragments of DNA with protruding 5 termni. Because A-T and GC
pairs are spontaneously formed when in proximty wth each other,
protrudi ng ends such as these are call ed cohesive or "sticicy" ‘ends.
Any one of these term ni can form hydrogen bonds with any ot her
conpl enent ar yMO@pti0#R76cl eaved wi th the same restri ctioIT/iSamy 92
Since any DNA that contains a specific restriction site will be cut
in the sane manner as any ot her DNA containing the sanme sequence,
those cleaved ends will be conplenentary. Therefore, the ends of any
DNA nol ecul es cut (0051 Frspidmenianpadherapickexghangr of genglis 37 igel b%‘b‘?’i‘“mr@gch ot her
in the way adjrpeendan@illee epid@daptatioh togBayes puBdbencitsathahethpeant:, bah be

enzymatlcallyllnke : d ermts the
formation of 1 %Dcyo(r’ft?gm CQ%EWAAWIJS%%%M Qmﬁﬁg{g{gfgq mtﬁz%is tﬁ?r oducti on
of foreign DNAdtfibugptbnsyivelef e h?at@t‘éﬁeiltadﬂl‘}ﬂdﬁg‘ﬁ?% disgrdedpiths any ot her
DNA nol ecul e. organism mﬁc@%%]nm@naﬁdddeﬂﬁEesQ@@ﬁﬁrﬁks vitilk m“?ﬂbt&mtﬂﬂ’ ofonsi der

when buil ding reco triction sites
occurring w tHHS %P’% pPEaep ”#%ﬂg gm}: e ‘dvﬁ%fa}ﬁgegém “la{é u %lé‘{mg restriction
enzynme, not jpstids hwightihtroroPseiofp doniogs vestorplpemif Hﬁ@é?Nﬁaan spableecul e, the

nore likely idgnhiSoduli@dn o@ﬁb)!t c51§$z§1fa¥n91tfy @BanRukt 8F W4 INA JrERESUTailabS SUM NQ
that any restriction si ri.buted

andomy alo
mol ecul e, a tEEPHRGEH @54 Pdbe Petlﬁ"a\tx}’ 1 g REET e s Q%’@é“f once
every 44 (i . esteps 2p6id forboildagt DA sonstwhte Tia@,St can e eppeediured t@oclvm site wiil
occur once er%EtXr pﬂigmgs areSseful %ngﬁ}he &Hﬁ/loﬁ%hé fgl%ﬁnn ﬁ&ﬁl ?% Qﬁfi‘lﬂf!oem i de

sites will occur once every 4 nucleoti des. Thus, it.
can be readi I‘ﬁ*’“gﬁﬁﬁ?dé@ll%%"é‘ﬂ‘“‘t“ﬁaf %T%F“r"é‘%‘?sh ction sites will occur
frequently, whil €odtoyWiek sanebmuts|idundia plumids are edtyally Vketingpdiizntiveg t he

construction bgin eﬂmﬁe&r@tﬂ§ %&%ﬁ?g us&&lﬂgsrof {Jgsﬁ %@E‘dﬁ%ﬂ@i“h&%ﬁ&&é' e, this

is a vital issue, since suc proj ec uent | requires t he

assenmbl y of %W‘&I‘”ﬁ?‘é‘&"éﬁmﬁ?mw B"Fia?’éﬂr“?f’ QI%F‘?@CSW“Q AHer these

pi eces are, tHaehof e clbrhde hys atdeit the freers ink@BonDR @ellMs 8BS ribrartuse occur i n
several piec aof . t fficult,
2t beat. | Doy RO e ﬂ’ﬁl‘;éh?%esf@?%@%‘%ﬂ* bRPathey,

herein refer rdelaonﬁttﬁfea@ué‘éﬂ‘r‘i’ﬁi}ﬁi’w&esftﬂr"ﬁéﬁﬁ on sites, and the endonucl eases
that cleave thes E{O(ﬁlﬂ]tﬁeffart@[lﬂ]yﬁx@fuﬁﬂd’sﬂﬂ bbi@ g@S thQ QU ReqiiRGy al Hedt isON

enzymes. Restfl ét'wo'?dco Tosg Mol GO MR B SR NS ES, oS I than 6

e
nucl eoti des are erre(‘:i‘yaf1 FAre rest Pt on enzynme and their
cognate si testecbzsﬂos:amélblpfesesrﬂa@@ Baoes argicxndusted Asipraidiveer ﬂeg#fl*i‘eiﬁbcba’ft e somre
restriction Slen@fs ®prefredipnyiciRhce @ Gilttire BFRAMAPILFOAEETHE Bdshed plaftdn woul d be
statisticall y ‘grtedl c&l dl? cEd these sites and the endonucl eases t hat
cl eave them e R LT RY I Ped to as rare. Thus, the designations
"rare" and " commu@Po8idwordrnto be wiweinet by 4 Hoet bpcéekivm § HamEwsidanwetzipp

avail ability sggﬁneaeyse@@i{cagt&u&@&ﬂk@&m BiplidaRithe BRANA Bequitids IhAlAer to the
frequency of oceurr e |des t hat, make up

0 e of nucl
| IUeneY 06 eagth o arourk e S iR oT BRSSO P! ot o
fragment of aoiDNAS theapdlaewid! When orch singteriymnleridey, the dagghioiNAllsselijerchetain 2

[0014] A SECQ@H opcl:oﬁéssof Q—fy sﬁcﬁﬁﬁléﬂupr(‘brﬁﬁ SBREYR oSk %@E&E;l riREEN
i sol ated, called, hom.n endonéjcl ease enzynes have

| ar ge, asynné’faf“fr’(l?e 5 SPRIFRSPT: B %‘F&@?arﬁsffggﬂéwbeég%gﬁ?ﬁ?%)hﬂ“PIE
restriction swatres tharwtivation biedingd plaamig canffeenhaxsinpl e, t he HE known as

| -Scel has an 18 bp restriction site (5. ,.TAGSGATAACAGGGTAAT. .. 3'),
predicted to occur only once in ever% 7x1010 base pairs of random
sequence. This rate of occurrence is “equivalent to only one site in
20 manmal i an- si zed genones. The rare nature of HE sites greatly

i ncreases the |ikelihood that a genetic engineer can cut a final
transgene product wi thout disrupting the integrity of the transgene




[0022] A tag sequence nay be encoded in a DNA construct so that the
protein product will have an unique region attached. This uni que
region serves as a protein tag that can distinguish it fromits
endogenous counterpart. Alternatively, it can serve as an identifier
that may be detected by a wide variety of techniques well known in
the art, incP@PHES2Wut not linmted to, RT-PCR, i mun8RISR2HeREMHst ry,
or in situ hybridization. [0023] Wth a conplex transgene, or wth
one that includes particularly Iarge regi ons of DNA, there is an
increased likelihood that the i.cti.on.sites in
these pieces of BRI %@é?sfe“‘f“%g‘fmf‘th'}aaw Z"é‘fnlg veciolplcs)ﬁlogaﬁ tror’nsrelrct:“(]:)ncff ng any
one hexanucl eetdnel® ngietizs cfousuest. Enisis ysydpg6eldment(pbhas beedf engingsrediniot er
sequence is 3»9%%9%1&51&,am%ﬁlﬁnf?gunhfgzs%rcs&ﬁg@Etorlﬁﬁpw@m are to be

assenbl ed into a cloni ag vect or of IS statlstlcally very
likely that meEmpeajy-wal lﬁclenl'&‘%rveqt%eléﬂ"ﬁ'ﬂfe‘r%ﬁ IEFété’“W“F”I e WA s ef ul

si nce any Usab:h}&pl&lldnﬁﬁ SIFRICS)0 CCMCS iypicabydoyipiswoudéotitd sequpicestresmay
Furtermre, uf iyl b Shelldpd sl SHgsﬁfBﬁnEﬁ&uﬁ&%eﬂ%e%&wf%ﬁ@é&ﬂt the

appropriate dition, nost
cl oni ng proj é?cfeém‘wf’lll $ZYTRSE O G?CB Oﬁﬁ\Wéhaédﬂ'Ftt“FtGPf'éP“Ww@F%‘ﬁW‘? added,
t her eby i ncr eiasiga gatibd eTiR@ERdoRGIclsY sited, orleltignugieBydestgptioiDditechetateand t he

i kel i hood of .in Qr I\ e. Since
WO 2007/ 0382?83589%%2ff%)%%%étggg%é%dﬁ&?tehgi)lﬁggﬁe@% %’H&@J“@’;‘%m i our At all
of its restr iwblp-grindsi paligdrpmic seqpnga Fessameyisiction pnzgmesdis fepriagtf on enzynme
site reOCCU"ﬁucle&‘dksaFJ%@fﬁblél@@@%f&lwl@suﬁh&@]& \W.ﬂle Lonieees@lbttonaizsaﬁeg with the

desired sites, dISI’U(Q] ‘g{ﬁﬁe inte rtgt . r’rllgllr cul e.. Thus, each
cloni ng st ep RIEE “HRORFEP r{}““ﬁf"ﬁ ?188‘ ES“"E%"‘" solb BT e Bpt t he
gr owi ng nol ecedzeizesthe bertruplengdd sequavict: AG-A-A-8FtG 1, ohiromS dndicytersherchil has

al r eady beenthh'&@l@bufe@ndwﬁl@?!ioﬁ%%@stﬁe Qﬁsﬁé&ﬁdénﬁ,gm@i @im inaitnd aki nal 1y,
when a reseafcher w, 0 introduce

e r ene into a
el i an or GARTER ERo TPy SR GRS o PARGLRE Eb e ot
frequent |y npedlelsend,i’ feaAiTZ/RE- *atTha thediugla eranded testiiction Gincasbt e at  at
I east one eng,0fdMBinhHRNSSERGble-duidS fRGHL i Wigh ¥ &ludROL her uni que
site found nowhere else in the construct. Since npbst DNA constructs
are designed for asi i bdiose, little thought is given to any
fut.ure nodi ficattons. tar-smight..néed to be nmad; further increasing
the difficulty fgpf Hlath gy %&%enaﬁmn%ega@oﬁgg&s not cleave dx@A8 4 Ine

Trdditionally, transgene design and construction consunes: significant

anounts of t el %#@Wé%?‘“?@?s@%ﬁf@*%le?“éﬁéﬁﬁé“ thg He PU&isFgt he

fol | owi ng: betweer[t@é}ﬁ’la]aotlhesu{EhﬁEdEbth’”a wi de variety of restriction and

HE enzynes avail abl e V’H:l generate an array of termni; however
a

nost of these ar e not conp I'bl'e vvlth each ot her. Many restriction
enzymes, such as’ -EcoFCT;T-#éferate DNA fragnments with protruding 5'

co hﬁs i3ve t er g that @duble-kiebhded DNAGRENSs c(lelexlre@ and ﬁEéa;heJ ra(sulﬁ@tn@mg@?tl.a;nw? ment s
Wi t pI’OtI’u BS, St ot hers e. g a cl eave at
JRBR A RSl A e

t he axis of sy tc&br unt - ended fragments. Some of these
will be conpatibfe-w-6h"the ternini feérmeddy. cl davage with ot her
restriction and/or. HEcanzymes, but the majority of useful ones wll

not. The term ni .can b ener.g d wt ment

i sol ation proced@blg g%?égﬁlgarvigf’ﬁ‘f’%%‘a%eﬂglgﬁ?%ﬁlﬂ]ﬁﬁmﬂ ang ng a DNA
construct. termini. BgRXG]-T 2nd ®Nlfeifs pragprmatwsinboctd dhdngr pragsiovthy of a DNA
CONStrucCt Or ggby RS P:%!ﬂﬁ1n§9§d§ suloh Js%Ieste% cdli&&hl%&@éjorf‘srna&‘ LRSI Any SRYF Ce
genones, placed into plasm d cloning vectors, arrpllfl ed to obtain
useful quantities. The step can be pérformad u5| ng any nunber of
commercially-available or individually altered cloning vectors. Each
of the different comercially avail able cloning vector plasmds were,
for the nost part, devel oped i ndependently, and thus contain



WD 20071038276PCT/ US2006/ 036992 "nodul es, " such as-a Pronoter,
Expression, and a 3' Regul atory nucl eotide sequence, into a cloning
vector plasmd, in a sequential nmanner. BRI EF SUMWARY OF THE

| NVENTI ON [ 0031] The present invention provides a structure and
met hods to create a nodul ar cloning vectors for the synthesis of a
genetic donai wonmeuises a PE3 transgene, and ot her compbdiGatResRNA
constructs, by providing a backbone within the nodul ar cloning
vectors. havi ng dedi cat ed docki ng poi nts known as gene pivots therein.
[ 0032] The present invention relates to a domai n nodul e docki ng

vect or consi sthes@gmoii ca fidNAyddgemiond; witk gty othgr copiepeiisy agpirdclemddt- i pl e
cloning (MO t er est
ot he MO mom it R G B ol i o e b v
(GP) conpri si K bagut indhgsAmegiaperis AP r%ﬁ\l Cém%*%figéheﬁ@%f’ﬁ?q“@ﬁ Bf*esi t es
operable to daéawaendshﬂl%con@&mént@ﬁ m‘erefoh;apd\&ﬂsmwbmnmecm awedei ¢ aci d

sequence conppising.a.mlt Moot %S’e%’tr i,ho a

iation enz c mattﬁll

plurality of Fest i ction es se ({ﬁ%ﬁin#h% n’m( n res ?IC'[IOI’] sites
that are uni qerezsiimaigh mnﬂ%bﬂ@mﬂwa%@md@gﬁhﬂfm ‘ﬁ@‘ﬁ?@%?ﬁﬂf PEBithr ovi de

cl oni ng sit esmf Rfmatidr GtodBinBYDRA nbi@@mg @rﬁl@ﬂd\»@ theBbreduttdh ofFbreibi TN est

into the Mo gmens’mtg'paotena%?]%msdg%loigtoa D'E q‘%)rrpn sing at |east
t wo non- varla e'rare res 1S eopera o define the 3'

portion of the MJIOHBLA fugher general pfi@PR 3] cofflvier vherchyidding récompldrent I al so
relates to a QQEEﬁIbsnsIH@Q%ﬁwﬁ&f&h@rﬂcc%ﬁgsdnﬁﬁ'ﬂaﬂﬁle&fe vl bNA eha@ni ng vector,

conprising a dommin nodul e that, c ri i vot
conpri sing at PFEHEFesTRE WWH“%&B?N@GPQP%% 2@? I?ﬁg?ftalqutﬁr&??'g%B'Bper abl e
t o define thcmt likglyitts tipnang festtittion site rilli revcaun digduming it any igeimtdnisitesrodul e of

interest C0nSér§c§1§tr¥b9te@énd§m#9'sl1%gea'Iﬁqp@ﬁdlééu@QQH&D&&&&%W;H &'mﬂgm@negene“ c
material of interest; ‘ang )%Sg} secgond gene pivo % |ng at | east

two non-vari aBSF&ey Oa?eé"%% £ TP B alegp ahosBrdee S’(5‘:e‘lﬂ et he 3'
portion of t hencckoempd it crred6) necleotides, and] @B djotiddites pilasenbnct evore it i on al so

relates to a g&ﬁilﬁ&@l&m&na@@%% n‘éa%ém'ea'iﬁh" .—Iﬂ&e&’aftedﬁga%eﬁks%h&%w‘éem or,

conpri sing E3 ¢lonin onprises at | east one clon|ng
nodul e, conf mﬁm&r f%lﬁﬂﬂ@fvﬂﬂf H@geweswéh@fur&r% Pégn répgnieg the ABENEY i nt o
the PE3 cl onidfgtramegitioeother ReonBhmant DNamiclglenmislisk etCienpkinebegs a) a first

gene pivot CO el ffégﬁlgt féqlu#&ﬁ]%%ssén@@ %\%raYﬁ%clesaonﬁ% on{gﬁméﬁﬂrh‘é“ on

sites that u tion of the
at least fi rslﬁrg@&ﬁsﬁplﬁceh%ﬁﬁlpéwreﬂj&ﬂ}ah%@mfﬁwe WeherUP e ewidt $¥aahg of a
first nucl ei cp;ea@ofkhasmqu&a@@mﬂ@mmﬁﬂgSﬂamgﬂasisuﬁm@n,,at heat upon cloning is

repl aced by the b({l%tF\J;\guen occum Tdtionsqgs alge)herel re?e C{Pto as cgrgne pl vot
corrpr|S| ng at a e rare res r-ction SITeS t hat upon

cloning is opfeﬁtff&mﬂé't%dmﬁéﬁf@%ueﬂws that clggey thesoifes@fe reféresd tatas jommen i r st
donmai N nodul Gestriction endyRE3Rdstritia e.%e@em congrméemdn&ag@dmmaml ates to a

PE3 docki ng vect con vec rrprl sing a
PE3 cl oni ng NoC OFEES RS F’ dtto as??resréassmcgon ef]zﬂm art g{ﬁg?ﬁogn afeglrt]elk ﬁsgmrmdul es,

configured fdpsir@h@rqwteﬁgmafem ldreaIaretsgmeoqsmet@naiewfﬁbzdﬂ]#te@unrmeo t he PE3
cl oni ng nodul 1§freq1§eht@ tﬁﬁaum 1R 3afbcallPstlcRd, GRITREd sids 3K thedhdoBuclehsSt  gene

pi vot corrprls n varjable rare restriction sites

t hat upon cl ohtﬁﬁwﬁ%‘a “ﬁsﬁb‘*gre t8asdg?|’4%s¢h HssigRtiony FY G dc(ﬁ‘fm“é?nfl rst
domai n modul efe nigyefea toftherdtivetburidhuge orpdabiliey of o gardulangstipfionandying, s t

nucl ei ¢ aci d [HAHHERGR FERERY bﬁcewmﬁédﬁht Qhuende BAhuciHR@R e AR BGs | S

repl aced by the first domain nodul.e; c) a second gene pivot
conprising at |east two non-variable rare restriction sites that upon
cloning is operable to define a shared junction between the 3
portion of the first domain nodule and the 5 portion of a second
domai n nodul e; d) a second stuffer nodul e consisting of a second
nucl ei ¢ acid sequence conprising stuffer, that upon cloning is



WO 2007/ 038276PCT/ US2006/ 036992 correspond to a Pronoter nodul e,
Expressi on nodul e, and a 3' Regul atory Mdul e, respectively.

[ 0040] Anot her enbodi nent of the invention is a nethod for making a
transgene conprising the steps of providing a cloning vector pI asm d
including a Q%%:é?;f? t he backbone having at least a first. a second,
a third, and'a ?8[?1 docki ng poi nt, the docking poi anT’B%zf]"ranm
arranged sequentially in a 5 -3 di rectl on and each having at | east
one non-variable rare restriction site operable to be cleaved by a
restriction 9@% SRS aﬁ;hﬁ\IAf hdisihle ng%iﬁeglgagQth Bita DNA dblduld, i T St
restriction e at _corresponds to one of the first docking
point's at Ié‘é‘éﬂ%‘ﬁé“ﬁ%?&‘f@ﬁbl e rare restriction site, leaving the
cl eaved first dogiidg s@oidriass\of ddiictdn ceypadedecdily Braisolgtdeallsdng t he ‘
second docki chn eh&k*cyg?%lgi@ %?]egr% Priel ﬂa%lérgé“psgmmes&ﬂ@&n sites

cor r esponds | east one
non-vari abl e(l24p basmgvrﬂféwt@ﬂﬁmssﬁeﬂrepeaw h@fet Fra cemple s EdB¥®AY docki ng

poi nt W th anseRKAOMaE bbresu@Ash sﬁ@(ﬁ’owmdiemgmmmemmser)tpreﬂmrprm sing a

5 end, a nucleotlde sequ St ereln t he
5 end of th& T Onlg PP RS ge“f "lydsao bgsg 2 at ﬁ%'ﬁom %%ue%eﬂésxr a%(gg ue end of the

cl eaved fi rsewmigdenkionsly pesisitin 2mepmmplisn-gized gppdmest Thetyese #aF“Feé’f HEpis®ert is

conpati bl e t@ce&zpeweagm&esdehﬁoomm getucte eelceemeq‘maeﬁe@ﬁle glaedki ng poi.nt,
and pl aci ng t Lrst vector plasmd

i oni.n
o b bnor BEr Bty A b s B MG S PR Rt
sel f - ori ent atofatiens &fa clohing feptprpfasmibsert wi t hin t he backbone bet ween the

first docking pojopis @9& 2DRA @ﬁ&@?@mqw&r%rggﬁénp\%ll bVRER Gleldicdl e
backbone is In thi odi nent, the second

Gocki ng. por nPIER PHaRER Ao PPy HSCHORh B BR8P 1 ot 1 on
enzyne, | eaveungiltdretisti@apde, secotido dockiahgaspol vadiar ietvhs davdxgbsed 3’
end, the thifgdsgogkliton Mnﬂtan@:ﬁﬁhﬁ%@ m a%luﬁ@lgﬁ&!t o, tF}ar eﬁalﬁplm e{lﬁmﬁlﬁs'[ riction

enzynme that corresponds to one of hird docking point’'s at |east
one non- var i &Bt 'éayrbﬁF”émrzé’?EeF ?Vﬁliﬁr69ﬁ‘°§‘i"t°“zy1“%]§'\9\’“h"gj EpqRd. 2pd thedraigd t hi r d
docki ng poi nfagmer: kritiaFroR K pdserthe Holatedwld mfxed \blm\b@dsnh&thith& afb ep sitof

pr ovi di ng a %ﬁpﬂ%hét%%ﬁon% 54 ][ﬁgtﬁ)gregctml?&ggahgn VR Gre, e@ﬁdgg% sequence

of interest, and a 3 erein t he second insert is
conpati bl e tBPeREteERdiensin the iepigpmisture; me ofiths isolalgd uwanaser T&B%ISNg poi nt
and the 3' ewitl mafch épghathsiecon of ticprewid molecutes)rmaa iebly@oﬂe@eﬂdhﬁn ekposed 5'
end of the c Ql t S&¢ nd insert
and the cl ea{?%g%&ﬁ%%%g@ec%é%w rﬂﬁ%md 1o a amm gl p;blﬁﬁt e rgr)eactl on
m xture to caydetipn fgla@ie@ﬁheawaodwﬁ F'm& ¢0éﬁtaaetlwt5wﬂebﬂehp%en%tb@wbl i nsert
Wi thin the b@gk@emgadaﬁsmaﬁ amﬂmﬁeﬁeﬁ@meﬂmmn%tﬁ@ﬂnﬂhﬂaﬁaﬂtm}e third

docki ng poi one i s

[0042] Furtﬂﬂéelr e"frﬁem co?rﬁmgtlh?rle%ﬁl?“g@“ma Tb%d‘ ?nﬂpawefmél&m(lﬁ'?e t hereafter
cleaving t hebapierisk Blessregensiooniss eantliqn bedilr&er@@rlln'gat@d?rme pwpsstofrdsarchhi r d
restriction aam;swmpmh@mﬁloﬂ@g&ziagmazkw&d third docking point with an

exposed 3' end, rth do Ki n th a foyrth
restriction enz ‘%f%é‘%“%&“%‘??’@ég%ﬁwa@t 38?1381% clg’g?‘{‘]uegl \A%L’H"‘lef’i‘“ YHtki ng

poi nt's at |seadied Graeseanes - Transiends Feaquently @mpess b Fariety bipanetd hatgrialk datvi ng t he

cl eaved fourarréheﬁl\e@hbxﬂ&elapdq&édowr&lgan%sﬁ?ﬂﬁ}f&%ﬁ%%o AR orgfisAVi ding a
third insert conpri si eoti de sequence of interest,

and a 3' end?P ’raéﬁa?‘fg‘?'ﬁ‘écq\S‘smgﬁd‘s‘B? ‘%]%E‘gi’el‘iﬁ"’i"’dthF Fele@opoT conpat i bl e t o
t he exposed “Bickipngf obthe firdjest, elde aariehf tdnipkee clodgkicmgreplinad toanehitliehe 3' end
of the third insert is conpatible tos;the exposed 5° end of the

cl eaved fourth docking point, and pIaC|ng the third insert and the

cl eaved cloning vector plasmd into an appropriate reaction m xture
to cause ligation and self-orientation of the third insert within the
backbone between the fourth docking point and the second docki ng




[0050] FIG 5 is a another schematic illustration of the nodule
concept of the invention. [0051] FIG 6 is a Docking Plasm d map.
[0052] FIG 7 is a linear restriction map illustrating an exanpl e of
restriction enzyne sites that can be included in the Docking Plasmd
MCS. [0053] FIG 8 is a Miultigenic (or Primary) Docking Plasm d nap.
[ 0054] FI G 9woge/seteear restriction map illustrati nge@mseoampdve of
restriction enzyne sites that can be included in the Milti geni C
Docki ng Pl asm d I\/CS [0055] FIG 10 is a Shuttle Vector P ("SVP")
plasm d map 56] FIG 11 is a linear restriction site map
il lustrating ZR% ‘@kpé‘??‘b?téf‘ﬂaw thatyeqiqr Igmepiiofa i wmpdsdnamkdeotidean be
included int haeueﬁlaa,lmtlhe Mest @k lirktedcS) miu@ﬁﬁi}onﬁdeﬁnd/&r%nﬁaﬁceﬁeleﬁhﬂit | e

Vector E (" SV ) eng m Pe eqﬁpssed as a mRPEAQ‘QoﬁélIe, 5 [gl:ﬁz} élénentf that ear

restriction Slte m I‘alql’;lg an exanp IOI’] enzyne
sites that caW%mFSFF@P tiebdigation, 4 E@ﬁﬁffquw*éesmfw rrEmw@sn infron59] FI G
14 i s a Shutt ke veast,and ﬁsxgr(alsﬁ)l/&RNAlimﬁhssmg such as[ﬁQ@@I@—]A il dded Iohd efa A

l I near restr I %Lt&ﬂl&’%‘céﬂﬁﬂ&%ré c}g?%aatsels r; ex%%nn%@qp%g?%reqru%y[ R/::gt I on

enzynme sites that e 1 nc I'n t’he
[0061] FIG 18!dfian ofe neskiestien sienalid mrayide Poritznpert ithe enerpbdictgeniediodwcki ng

vector made agscelifedeatbd. fEaﬂBBthEEQQHJ)e@@ IS b Bag%x@ﬁ of dane BnWinloRolid i
i nventi on. tig illustration of the

insertion of £R% E?ﬂfiﬁ%kroréuqo@e |°f1fn SO%B Cﬁsl.ﬁ ‘fyFt BT ARy Bodetce's

enpl oyi ng gensepbledotish tehpr invivgeiscrdmand §'emikerativeiptoe cloving Yactiirhe  PE3
modul e. - 17 plasmid. [0063] FIG 18 is a schematic illustration of
the insertion of (f]z]_@ 3 m)duie into m,{l ti %Jenl c dockin vector
enpl oyi ng a nul tl[% P BRTAIY O5T7Y &°0f A ﬁ@”rﬁ?la 7 fregmegfa

[0064] FI G 1@thng Sﬂlt}s@hmira@lc, stich ksptamad, ioalivecothe é}cj&asﬂomﬁ'ﬁlﬁésirﬁﬂ’gex@f t he PE3

dul t 8 & n Hnnia ¢ ¥
modul @ N0 Al i8R celRE Khiihnd BEL Al BB RYIAY xac(gggej%,g%vg 20 is a

restriction S|t%s i_n Hf rFﬁ;emc vect or,
schematic il %%t FdatFi’fcfﬁ“"tﬂe FRICTYIE EAYePsTPE B “"EﬂllégqﬂEBHYrPﬁéfa]Pt@d Plted a
mul ti geni ¢ dockilmigs vest Besmémngyitngeheniag ando puak eRseaditions t he

mul tigenic Verﬁﬁ%dfor express:JnQ@tﬁ@x}'\suFA gne ifdh Fﬁ?ﬁpﬂ&t?&hsrgg 1% alv.ulvélu%nt ration of

the insertion of e I nt »Jéct or

enpl oyi ng r edﬁsﬂﬁ’lgﬁ’ééfnlnﬁ‘@r%ﬂ’&»@@?ﬁ Wﬁ@ewﬁﬂlnv@%ﬁwueawffmr@cwﬁ tigenic
vector. BRI Eﬁnt%SmlﬁngWt@aﬁﬁQaﬁl‘hI@Ew ldhﬁ-EkﬂNﬁamn of the gé]@&‘@l?e]resfﬂﬂ e
acconpanyi ng ;S t ora

constitute a Ipartglgléggn C:B% Assgbg%i,ggh:é@ﬁe{ﬁa%s%% iman te W%’(‘)“ t% rrent s of

t he inventi orF"a%fﬁFﬂeS"tc?ﬂj‘“é‘tcﬁér with a general descrl pt| on of the

i nvention given inosie, re@aet gédd & agatiaiallngetd esmebicpidr @heghden bel ow,

serve to eXpln@z} %néshﬁ re%grltepg %o%ﬁnsgsf nuglggdel r}{\éﬁenpgs L2 a&)tef{;i %8\9’1@8] SEQ D

01 is an exa nuc € sequénce fTora | asm d
MCS. [0 sgfpfesﬂeﬂ@meémp@naﬁ perfé@shpnr@nm ofantpigst bl it lisedjuence f or
a PE3 Docki ng tilsgsdrprlviding a measurable bjochemical response of the promoter activity. A

reporter gene is typically easy to detect or measure against the background of endogenous
cellular proteins. Commonly used reporter genes include but are not lmited to LacZ,
preen fluorescent protein, and luciferase, and other reporter genes, many of which are weli-
Imown to those skilled in the art.

{0019] Introns, which are non-coding regions within mammalian genes, are not
found in bacterial genomes, but are required for proper formation of mRNA molecules in

-6-



[0070] SEQ PD 03 is an exanple of a nucl eotide sequence for a Primary
Docking Plasm d MCS. - [0071] SEQID 04 is an exanple of a

nucl eoti de sequence for a Primary Docking Plasm d. [0072] SEQ ID
05 is an exanple of a nucl eotide sequence for a Shuttle Vector P

Pl asm d MCS. [0073] SEQID 06 is an exanple of a nucleotide
sequence for Vector P Pl asm d. [0074] ,S an
exanpl e of avﬁ)ucF%otl de sequence for a Shuttle Vector§E‘Q|5%2R)GWGdd
[0075] SEQ ID 08 is an exanple of a nucl eotide sequence for a Shuttl e
Vector E Plasmd. - 18 - [0076] SEQ ID 09 is an exanple of a
nucl eot i de S%Hﬁﬁﬁ@cefl@ﬁ‘h@ef@@%ﬁﬁl@& HRELRfor e 1E)l'nalﬁlmlﬂn slygtﬁqs must have[ 0077]

SEQID 10 is an exanple o cleotide sequence for,.a Shu tIe Vect or
3 Plasmd. DERPRIPTERS I@“@%@‘S%%W@W%&P ESNH R RRTERIPISON [ 0078]

For pur poses DdfA corsinst, alengemith ingupproprue sfliohg mwlntgatﬁltwmmanl@nd@ﬂ fened as
fol I ows; exchs@Bd Rhon aQEE;l‘R:Q&B l‘eglalfméjllnm&@ﬁé imgomai n* (CVD) refers to

nucl eotide sequences interact wth a vari ?)ﬁ/% pr ot ei ns

associ at ed with M?%“&P’ﬁ?‘ﬁ@‘a‘ﬁlﬁﬁﬁ%Fle“éﬁ"ilé?sie‘ﬁ‘&“’?:?'f B re§‘fgf“6‘i‘,ﬂt tire.

[ 0080] " onbingig predie et pradect shige PRIVETSS deghaditiog dtdlusign ef sDNANADI ecul e

into a plas I

dupl i cation é%jr'llﬁ%gn Elgngegg‘;lg? %qg%gy ?Lan%nhqug 09@551 B%r&mm%o@ fa? e ter m
"cl oni ng vecf"é‘PmrPWP@ cellgypss, enidise e8P B usaim sprp M SOBSIRS A el | y

cont ai ni Ng apars¥ehdd! An PENAReplikLiad d@ddnt cih VIRANE HommatpelBi dedustag BEAecCt i on

of host cell i biotic-resistance

gene; and a - lﬁa{ Qr%gﬁtﬂﬁ%w%d}{&&Eopirnd%%gpg%?ﬁ‘ggnv@%% or can consist of a

pl asmid, a cosm @021&6 1‘&?1’F4“PH‘ dgnallis asprpemps B theBadespacisinyigel fopnd

others) or asmkdidir ro(mgto@ipraaﬁkfbaa@t For etamp[e%&@e]ar lo@@ﬂf@ts@naliﬁﬂluence" or
"cognate seqyences

t
required for lﬁactagéofef”im@ 'budeushaﬂfﬁ%a ’Peglbﬁpﬂ?fslgﬁ’&n %gné{"{'}@hlgmeq tlh?ml ecul e

or gene. plagir@ @8 @frant,Ctynifipm'a lqcalzaios signg manke icerperpteddnte AN t e t hat
occurs rel at bysghutt 1 fr@atbemdtubobiowsbd s s @m&?ﬂ?&mm the desired S88ifhla " Conpati bl e
to™ refersat?rmnus or end, either 5 3", of a strand of DNA

whi.ch can fol°fd ‘fydr ogen bonds w th any ot her conpl enentary termni
ei ther cl eaved w0022} b tve sspanes nrp be anéodddiimaDNeheoystrect grthat theprdteid by sone

ot hier met hod prodRct¥EIEha R WY u%r@gﬁ@&ﬂa&@(ﬂtmk@ﬁ WBreSiREividaCa frfiSh R Ction site
for- a restri ﬁltl on, enz) e cut In tche sane nmpnner as any ot her

DNA cont ai ni g ctriesteeyt t%"@“tffféﬂg%e“"“tg FROREP] SHTRAYYBh &Y He
conpl enment ar )deruﬁdﬂtahmbmmﬂaiblyblwﬁbVﬁh@b@éﬂhﬂ@esﬂeﬁ@o@ndﬂhd}ﬁ any DNA
mol ecul es cuiidehout Jaﬁmﬁ@m% Kneﬁdli lnﬁ&uhcﬁ’nﬂtoﬁx%%ﬁor u{;sﬁ& @o%h other in

t he way adj acent BI eces gsaw puzz can be
enzymatical l'y |iFR&d Wt‘%ij‘@f"ﬁlé’r“am@ﬁfﬁﬂé‘f’iﬁm“‘éﬂ‘%ﬁ'ﬂlﬁdeﬁ\]’alchulff&rlﬁea
restriction epibme of VA, ghe &rat incredsa@ilikéli@t mhirtGiete@il] RRALYIIE roddi@idn G031DI ned

t oget her. %Qheﬁ: éneces of DNA[ Q(Q%?]:hat tgg@esgim{: m%{ﬁgo&%g !mi'u? h%)tag*cﬁot}dg the

process of synthesizin e-stran es of "any length
by 1inking cﬁﬁﬁ?cé‘ﬁéﬁ*ﬁt@gﬁ}’l’é‘f hdﬁ@r‘?’ﬂ%ﬁ‘@é‘ﬂﬂ BRIRC hring & grne sl Iiksssipat | bl e
over hangs t hasoo ﬁwte&ammmubﬁmmmg eﬁtoﬂa‘mobep 1t Qtsﬁhstldaﬂﬁirefﬁﬂie]PNA

gg :’lte(f:lgls Iez ed %mt ma%l sge% o} 6tc1r \%\slﬁucﬁ P(:fes WM n?t be Ese \t;\lli s[mﬁe aﬁxy usabl D%% nlglugst o\:}%xé t or

pl asmi d, ande%IY b‘@ﬁfﬁﬁﬂlﬁyﬂsu Eléﬂiel‘tﬂew d‘lﬂlﬁ@e musg@nle indbeppreesiptoreas of tieny

appr opr i at e HplopriaR@dlecufeb ikt a@% Kéu&s&iﬂilee dlnecﬁﬁktioﬁ? mo§ cl‘dxluﬁgr pg)_}ecﬁ kil

t ransgenic nouse can

MV O rans
al so be refer rdzta“%‘*“‘ ongT %@H%mc?’ﬁs er&’é%“"?&’flg‘?‘? %?“‘BUP%YH@'% he period
of time whengreies rthleaﬁ%@éﬁehlfehhob@fmgpmwp gpﬁénbnaﬁ@ysqﬁrwh@sﬁ Bade
[0087] "DNA fragnent" refers to any.hsol ated nol ecul e of DNA,
including but not linmted to a protein-coding sequence, reporter
gene, pronoter, enhancer, intron, exon, poly-Atail, nultiple cloning
site, nuclear localization sTgnal, or rnRNA stabilization signal, or



[0088] "Docking Plasm d* refers to a specialized cloning vector
plasmd used in the |nvent|on to assenbl e DNA fragments into a DNA
construct. [ 0089] "Endonucl ease" or endonuclease enzyne", al so
comonly referred to herein as a "restriction enzyne," refers to a
menber or nenbers of a classification of catalytic nolecul es that
bind a restriction site encoded in a DNA nol ecul e and cl eave the DNA
mol ecul e at a%™Pr2EPE&70 ocation within or near the sequiHEE2006/036992
[ 0090] The ternmns "endonuclease restriction site" or "restriction
site" (as well as "cognate sequence" or- "cognate sequences", above)
refer to the mninmal string of nucleotides, required for restriction
enzyme to bi nefY S5etiop engye Bl et b ite Eirctiongites g VA moleeule, ifan g g 1
"Enhancer r egicgnétior efaresitd repcarsiuiciegoprotiee Sequit bomt ddagtviti tee dasibd :
required for g%paesp%gaﬂe Rfeacy drdk Aok lOR, eRHLm.mg skep mpﬁe@ﬁsﬁ é/i[ he |evel

of gene expression under appropriate cond "Gene
expressi on hoBtmESP BeYP digfu e rpvipgmateulp ‘é*f‘*é‘i“@ﬁ ”’t"tf}thd "f‘@‘éi’f@’ﬁ F”é}”?ﬁ enent

t hat can ConfQath&s@lr@dmatusﬁﬁ@ammmaprbd’eﬁilgelehmtmaﬁallbevhsﬁl ect ed,

tr aCked or dé;ﬁ%%?‘gls}gy %Bdu %COI‘EP?B@‘-‘%%H% enepgRa %%al]lgﬂl Ocl;%gl\& %

bi ocheni cal assays tB el 1/°or gani SHISUTV

(resistance o %ﬁ?@f"é]ie‘{ Vn%gé"eé‘é‘P‘F"é‘ f@%ﬂﬁiﬁ‘ﬁgﬁﬁbslmanmmwa@aeeeﬂw th an

appropriate afit ithi ledsione @ oftheaiisgaas, jhus requmng ieO&&ﬂe]r e site@ufi® " gene
pronoter” or ;R OIBLG me c(n@ruc? ?]lf) blgosHﬁ\?A construc s are% ggeda}br a¥mg6}nd refer to

a nucleotlde sequence require or . expressi o [0094]
The terns "i n&@per ll%ﬁ’“g}’t‘rﬁ@lﬂ?"éﬂ a“&?“é“eé@é'éﬁlpl‘amﬂwlﬁhhneef}feh@n@eabl e, Wth
the only fi nefuﬁheslhdrd‘éﬁﬁgtﬂi’ﬁlfﬁ&ﬂtﬁ@rﬁxtﬁﬁﬁxp&ﬂnenth!ﬂ:ﬁﬁé& is inserted into the
vector and once [ it.i.s omonl.y called a
"modul e". A nodul g 624jaﬁadf“r?§a‘ﬁ ’ ans e de’%%‘ n‘&r"ﬁﬁ%‘?ﬂ’e@f&‘&?é‘?“’%ﬂtso t he
term insert |@Oemﬂﬁm?%}ld%@ﬂfOf@Yefﬂémsmsmcaﬂedthnbﬂmhre used as an insert

into a nodul ar. an(EB]IIOIThéfﬁ@ﬁ e variety of reEtQQ%lﬂnd Hb@ﬁzmég avaﬁﬁfe%a?wlho the
nucl eoti de segly ces of ,a noga%rot e| codi n %ene f ound

bet ween two B ot e n eyt HE AYTTEREoD? ﬂ?%‘f?s’ kcommp hblm@%ﬂ* ot
"Local i zat i orMagy gHEdtion @G suckisd@raR 1t senentdNROtsdeissatprends s’encodi ng a

signal for subGalduthdl o Giitiohets Qf, AuPEALRL Rhlndth 8" fihing iy, [ 0097]
"Multiple claonin o3 o nucleotid sequences

S
conpri sing at T&5& otthr?é (eﬁﬁ% Ee?‘égttt?eaé’f ?EW@P“’&WH bluavgided ¢ ypi cal |y,
a groupi ng offragneeniguieme efthest €itl bormpiiblesith tﬁeaemmhhm,@mlsypﬁs‘agmthcl oni ng

DNA _f r agment $inbddsicfonGhdhi HR G WaE (b imo) 25 £l theferm
"m ZNA st abil i zat Snne grrent %ﬁﬁgf er se ok co]ues?lﬁge)n%%%%%A]rF Im

recogni zed by BN Y B”t“é‘?aﬁ’sDWﬁ@Wf ‘S‘tlftﬁo‘bﬁ‘rﬂ?f"%‘@tm“st@ﬁ@mﬁﬂv%s f rom
degr adat i on. considerediQ@GGS]ing B At ceasmct. oper abl e t o define"” when referring
to a group of re?géobé](ét mfﬁk&cﬁts H&@e‘&?or&@%ﬁ%%ﬁw%nﬁc or !r%nsgene

restriction sites in % group I's cut one 0

restriction 81‘??%%1? 150 ﬁ‘eﬁ%@?‘“ﬁ&%‘ﬁ gragsRipscd i plesistloging W@OIS andyor ti on
for the nucl eoglifigio sieguenfoiesandniss ft@&:ﬂﬁifebﬁfﬁrﬁeb&su@ﬁ@uﬂm&f‘ off €Striction
sites. i cat refers to
nucl eoti de sg%%gicaggg‘?ﬁ%{% |$I§Eél%]g' ol |018§?%D Séltor%réac Offh§ ‘%?r% %n of a

pl asmi d wi t hFReERgL ¢vailale ploning veotor [’IEFE@E}VW BCkbe freyt mﬂn@mqpecbver - hang

cl oni ng t echivdépegyitiyraed BusSortith difft@ntREq0OS Snd@dstriaui kilof 461 Ra@enet i ¢

nodul es usin reaction in n wth

singl e-str angaegtclllﬁgﬁ:%S &%L%{@Né&%% eféﬁ% QF%?W? (L’ﬁesg'u fhﬁ‘e%hgﬁ&%“ﬁ%‘%c| eoti des
that can ser {piorggido Tdﬁ?i&qa@ﬁf@?sﬁ ‘estowseppdadcfmnwemeawfyxp@nmmmw hangs.
[0102] " Pol y sahe DbliAl agrticils e uertiPwitl n6e BYHE MIGR BiftneR B2 Rb<RGcd: Aperitibia €Ot | des
commonly found at the end of messeng RNA (m I NA) nol ecules. A
Poly-A tail signal is W) 2007/ 03827§PCT/ US2006/ 036992 i ncor por at ed
into the 3' ends of DNA constructs or transgenes to facilitate
expression of the gene of interest. [0103] "Primer site" refers



[ 0105] "Random nucl eoti de sequences"” refers to any conbi nati on of

nucl eoti de sequences that do not duplicate seTnences encodi ng ot her

el ements specified as conponents of the sanme nol ecul e. The nunter of
nucl eotides required in the random sequences i s dependent upon the
requi renents of the restriction enzynes that flank the random
sequences. Mgl endenucl eases require a mni num of 2 4adehishaoa!
random sequences to stabilize DNA binding. It is preferred that the
nunber of random sequences would be a multiple of 3, corresponding to
t he nunber of nucl eotides that make up a codon. The preferred m ni num
nunber of r apdNngRAURBCESbiSork REf@DOAR G uchoy®MGEnes. fStsachor  nor e
n.UC| eot| deS %X cct))n% lf,!.fSO?g‘énS ene is cu tLHQI%Qd@l’OI‘ %ﬂfcﬁar a#p%ta%géwiﬁl%o ﬁlngﬁ%l: rrction
site that oclUrs” el atlveﬁy |m";requent1i W thi'n a genone.

[0107] " Recoswiedaeioblwalwill beussiard itfenupniz mdbq eo-SEqueneRe it at
facilitate thguhgwel ogous reconbination between transgenic DNA and

genornic DNA. Su ful rec ination requires the presence of a
Pert recombi nat | SRERFA LIRS AERAT Pl S EiRireeter Sk BFAY (rry
flanking a regicond eh ckariggehicgridiiaits Gaiyaks ihtompablardorety a host
genone Vi a honpplhRoots, thean dhiphatiteQBnipulation. Thif B P&y t(REGAADI neer i ng”
refers to the process ﬂéﬁ'u%l n r.andorrhg)éI site-sel ective reconbi nase
enzynes in céﬁﬁ‘? SPYER A “gﬁ%&'%‘%ai‘fé & P FAHEFE> act ed on by
reconbi nase enzy (#838] Wild esrivgdnpoane ca bpukd foomaniphlaige petticonatmed.@r i al  from
one DNA nol e%‘ﬂxcﬁn&@tﬂ/l@% Jrfoﬁér%&ﬁpo%mlarﬁ&%&nbe createdby[dggrcg'g] "Reporter

gene" refers to a nucleotide sequences encodi ng a protein useful for
nonitoring t F}‘@‘hasb"’trFC\?F‘?‘We’é'fg* %dfﬁrd’ iR °‘6F}’6‘P¥19{°é‘f‘g' e fuqh method pf

[ 0110] " Rest kynthtsisonthedotipomtid lemae of a0knsgaheindlideChd mathoddidiosmby refers to a
menber or ne if4 caty [ | es that
bind a cogna?ggagezalﬁréh]%éﬁgﬁ %Iﬁié’gg'dwg[gg%{%gi?ck?s Iﬁor?n e‘g%ﬂeg at a

preci se | ocaf!Fes!s o Hpsaene lgties g priopiigloes not teacfagnethed ormepgor | e Vect or ™
refers to .a spedd’ahd 2edenttllaitbddEmias brod thdyhane Bied asdG@Gd.i N t he i nvention
to make an inter } 11 di f h of a DNA
fragment. [ %ﬁe@gﬁh ggdauubgﬁ%vgr%tgﬁ}g&&fmrq%‘a&%mEoggsﬁﬁ@%j%%‘t i de
sequences -entBupnsE okt tiRisend aithheetksrsip anasgisorider md o -BptiepiRioninioa 0 be

det ect ed, .Or clbrihgSENER plEASE Therélis RAtoiaReRd ksp NS lerh aMoAMNMIRRRAGEHOUS
counterpart. . 13] U sl ated, regi on”, ((UIR) refers to

ol eot | do 5@l d el DN e o e i Bs £BSRHES: on of an
MRNA nol ecul esinchpresifes found 3t she stdatardivithio gich nbtheabNA edndes. dtwondelsd'  end

(5" UTR) or td8efidio pri¥e § Smplsth&Rhs e aphiFNReAPHEGH] & sclected DNA 0114]

"Unique" refers ta a restricti on endonucl.ease or RE site that is
not found ol SETHEPBONF MR A B £ U, RGO B PRaRIr EPOPETRF PED
DESCRI PTI ON BE et SeARPTId ©@Njance the liKeliibddSf haTing upue sesfor doniggnt | on

provi des st yethih@Soli@hlsorN6l B8RS IohQr RhEARL & oft oPMit AR BhfmeAOCKi NY
.vector and, d to as_a nodul ar

vector, typical | asm d |so referred t R
cl oni ng vect 8?“14%‘11 aa]f‘%b" LGt Qg ﬁ’a‘bégtﬁuf%gbﬁﬁ‘ge’érmﬂ{”ﬁer
conpl i cat ed bén,eiwdigporab inkeyt opeavi: DNA Gagnetiaimk bosneofHassktlreg@dul ar

cloning or d J i [2l Dirs T [ i i or
assenbl i ng aﬁa\g/lgéfl?g?)eﬁ)%%tr%mjﬁ ?lgé‘pr)rléhﬁrlttﬁs}%lbh]? %‘%gt% ﬂd‘%g'gg%b%ﬁwgegj rll’st ruct or
transgene by f¥FRped Bfielipt FerebBIEPRLEFIP9%d t o reduce the anount of
mani pul ati on fr e@ueohideyrdinge dedspect hfdheBlESnt ifafting 8 fid (Govide & f1@Kod oher ei n
referred to ] ' . Qr ' .asm d,

ypi cal Iy conpay ren@ed pRatoRARH B} Qg oo hBBIBS)” o

nul ti pl e set&nodier appgstds 19 acornorae DNGriragpras glee kimvepsdoth Gy %endonucl ease
("HE") sites, arranged in a linear pattern. This arrgngenent defines
a nodul ar architecture that allows the user to place domai n nodul es
as inserts into a PE3 transgene construct w thout disturbing the
integrity of DNA el enents al ready incorporated into the Docking



nmodul ar regions of the PE3 docking vector (Docking Plasm d) using
defined gene pivots conprising a group of rare restriction sites.

Li kewi se, each can be easily renoved using the sane rare restriction
and/ or HE enzynes, and replaced with any other DNA fragnent of
interest. This feature allows the user to change the direction of an
experinmental project quickly and easily w thout having to rebuild the
entire DNA cowetpwieis7éTher ef ore, the domai n nodul e andr@EB:20é@miong
vectors of the present invention allow the user to clone a DNA
fragment into an internediate donmai n nodul e vector using common
restriction sites, creating a cassette- acceptlng nodul e, and to then
transfer that ‘PRSelen”areh pyedepmeive ExresttreandieXResalaonrpuslsptide segisate, ip2 t he
final constr uegbniddyectRRRGidh 2 katiatidl Mshdrl Ction sites. Furthernore, it
allows future alteratlons to the nolecule to replace individua
modul es i n t hgrBESu0G ke 08 THERSVEN W t h ot her cassette nodul es. The

foll ow ng descrip h hI| ht distinctions, o he prese

i nvention conpar e@b%ﬁ%}‘ip %“ ?tﬁ?prﬁ’fdfsas““cmreafm S I-oreAF B‘fl?‘ng poi nt
(defined by aclgéggeccpisiotiie syndipded eghgic dumanmdduld NPEMvagsent, et her S
preferably at colrnﬁl%tled ﬁﬁ&@mﬁétﬁ&&@' bgﬁ?%hd{r@%@ﬂ:'o% J;@Eﬁne?n%&&a‘} biGdideQthepd €, and

nore preferably f |xe %rou pi n |east three non-variable rare
restriction siagdedigard dppkiag po Sé‘l“‘é"f“é‘b@?‘*ﬁ*‘i%?éhﬂfe@r oupi ngs of not nore
t han 4 non-var i abl0es2y B eresemsiventiod reletss iS4 domsin mAluRabdking Wdc@f cofis@Bigr | Cti on

site of each &QPFAQQmQ ea&; Joﬁlgﬁ“slnggﬁl gplpyoalngﬁdfggggﬁéigr sgl?a mnéﬁtl on

enzyne. This W create eit

conpat i bl e wi el FeieriRintisfeestdnie e YC grodulgy thaMC pprylegpmpsisiag: a¥a frgpgene

pr e- const r uct gt (GRs@fipiiing Bdag v mgvaaawwﬁk RIS pBRESIe: aehOi ce
Fg;gt atSV\g IPL ggptgrgon ‘of tEXIﬁ& %?éull Qﬁ} aixin.u:fl.I I ag&l ;?‘Jex?clé &prﬁ-%%su%g%uﬂip]ﬁ 1{)1%[%%9&9 e.
conpati bl e wi ¢S5t qewprising anleralrtﬁefe%mﬁgn 1?3*@1 SHFFGWS#'YOIF prmespop Sestrictim sitedshet added

al ong with t hes wiqeamest tlﬁldaﬁuxﬂ'}@ad\ile@&ck]ﬁg deﬂﬁstﬂibréinde Qo ARAS@RN | at e
reaction m Xtclilom ?ﬁhrg]adénegl lflerlal ogintercs? mB the%riwéin lg!D GS’X”%?B%%‘%I{# :;I’ at 23

i nserts can sinu ous I'n"a sing
into the cl orfengisipgtcast tvﬂlnezswn@ler@meaﬂwgomsm@ergﬂmgdﬁﬁaerth@ddomqnoﬁ and
l'igation reachd MOmodulte docking points are reformed and the cloning

vector plasmd b nmodul ar at the.dockin oi nts and t he
connection bet vvegﬁoqgﬁg © RUREN" Wﬁﬁﬂ?“ég ’E?Qtﬁs ‘Béd%mw%‘%ﬁ}’gﬁg nsiffing g
appropri at e @& danpg veter, empyisimes. domdirematolel tht@ongaiss: tapefivst [z givotbe

rempved, and cBmpHeg ele n&@wﬂnzb&ﬁ: r:l?yltssh{c@on sftteé oﬂ!aﬁgﬁp ‘define the S{pgl:l'lgnl] Wi | e
it is possi bloﬁ% &"EHBJ?%'S Si ng le restriction site at the pivot point
f1 anki ng t he TOHMES YRS d““&ﬁ‘l%?fﬂ”itl"ée?tcﬁrﬁ’étglﬂﬁf Aeeigic idgfUEs| ngl e
“rare" rest ricghireing sgetedc ngergliof ingerebty wde) @ recondigdnb pirot tdnaplisifeat keascwrb ar  DNA
mol ecul e.  ReGallariliiake. Iemnr)rr SEGIMb)E td)c{eﬁl{e%%rdoﬁh# e dorga?n mt%duly\o

2007/ 038276PCT/ US2006/ 036992 enzynme sites IS a tunction o
expl ai ned above, #5f] TESEIHHE @ventionglse elrtes p 2RE3Ppsinpyestor spYRinedTd n a

cl oni ng vect aNApllaipgidetor, toapriGientPal doning maduleliatdofprists ablastint ﬂon\‘ﬂgt hinits
DNA sequence n&ot}!ﬁé cd%h@%d % clﬁrg I\?/g%?lggst a%st %o&%m Rlloa{l% mt(p t?ll fﬁ?clognﬂ gduer €

maki ng it advant ageous restriction Siteat the
pi vot poi nt s.MeFRY °““igtm°ih%e Prpsag: ébqféStB‘”(‘}"’ U‘@é“oﬁ*élﬁsélgtﬁﬁ%@ﬁt tBHEnT ar e
restriction sartale ate ratristion gleethfiupa lofh i$iperaikae Sfificihd $1 forbidnat thedt 1 Cal
probability L n, Si.t. X|st|ng W t hin
the DNA Sequg%séggg cfﬁmélﬂﬁ&uggﬁfg{&f&“ﬂgdu{ galgxstxflé:éfa%rstnuﬁez?am sequia_rbv\ever it

i s al so pref &PFRe LHan hi grorserng itrgpeced iy B figrdomgymoduissand et i on sites
be |l ocated at a single pivot point, or else the "bunching together"

of restriction sites will begin to afffect the
transcription/translation of the target nolecule. Wth this nunber,
the conbination of restriction sites bunched together will be at npst



consisting of at least FSe I, Aso I, and Mu 1, gene pivot GP3 is

sel ected fromthe group consisting of at least SnaB I, Not I, and Sal
I, and gene pivot GP4 is selected fromthe group consisting of at

| east Swat, Rsr |1, and BSiWI. in a particular preferred enbodi nent,

gene pivot GPl consists of, in order, AsiS I, Pao I, and Sbf |; gene
ivot GP2 co . in order Esc I, Asc I, and M i vot
EP3 conS|stsQ§# &ﬁﬁagtder SnaB I, Not!, and Sal l; thug%%ﬁﬁm@ot
GP4 consists of, in order, Swa I, Rsr Il, and BSIiWI. [0128] I t

can al so be understood that t he nultiple cloning site can conprise

ot her conbi n@écbrﬁ@éleglfvotcﬁ%glhgcattfeﬁfhﬁh&a%ablkﬁrelr@ﬁ‘l%ﬂ s@fthzﬁﬂﬁlﬂ nunmber s
di shes, in reverse order MC-2, and

MC-1), and uSPHEE 'f)‘tpﬁré?mf’ﬁ?f’é‘%th%% PN%HF%@*‘NEW Fé’§t °"’Iat‘f'é“° ftl pl e cl osing
Si tes can be var i[@8sk] Tbe rea@0inveDitba blep rtlites tqpallEd d@kmgztedmcprglsmgpe% for a
particular g %Llﬁ%\%%’tgrr &)ﬁxgnslmggPEB OEOQHtgg&uélttﬁ&oﬁﬂﬁ@s%m\la%@ﬂ in an

alternative e donal n docki ng vectors,
whi ch can be dlgaieginadyesy @afipured foegitsig E‘)Pl‘éra'&Y eidpraainagdplesino g PRy&laRias of
interest. Thamhdidpfhama hinghasmie BoripRighet € a dBCKicDEoceBirisingat Easntwo e

configured t gongvealrta}é €14 ﬁes%'mggnds%te% ﬂxtat gon'?:%ﬁlﬂ%’s %&Taggmétﬂe {{{PQ‘ lﬁ!)rﬁun D?Qt or,

Expressi on domal n no nodul e vector,
dependi ng on fitstdemeiy peduls b)g rsestuifprrogide @e*sé’éﬁtOétlﬁthéP"l"EGH@d fFaeRsecul ar
domai n nodul %nﬂﬁﬁtlfé shiffery @4 B]Sbﬂ cIorE%GJ}c}ﬂiddm bly e ﬁfsbﬁoﬂim sdale) £decondEXPr €ssi on

and 3' Regul at or e vect ave. t l.cated pair
of gene pi vof¥® E’ﬁoéﬁ%lfpﬁsmg@@o THX%EPH@E ﬁesmmdm&%%&atapvgnd rﬂ% "and 0P4)
to ensure propebleoldefiricnghas jundien heevsirdist3] podiog ofitiei fist dodin mednldapd o

hi gher - or der uPEGpopt@mia@eometa@hﬁodaé &) d8&6ddlshed mta@.teebda@ttngera PE3
Docki ng and PE3 MC. Docki n%BVECt

sinplified r&5rdauticspt saTae "%[“pf‘ﬂ?grsa'ff%‘%aé['ﬁ Fré?f{mgésfmptaﬁ%l%ﬁ&'ésent
i nvention, ofecendfomaitmdeH8 epkobikiigery pivetcomprisiigat ledhwo REatkble kikng vect or

10 consi sts %mé}m%ﬂ&é tﬂﬂuﬂh c]%tshﬁ%ﬁbﬂ’go &Eﬁnclaeﬁaﬁd Lﬂcttfoﬁlgeﬁe;eerpthgw ng nodul e
Jib, and is typic The at rst. cloning nodul e

as m t
conprises at P °&§? th%tgé?c’t“‘? @?"a’éﬁﬁ ule apdifigeh B"‘E)‘Er?ga tB‘f“\FB‘t’a‘“ MR FHEEd as
GP2 and*GP3, stufftr eibdufelcanikting ofwidid@ibdeicacit sbqeag uenpceng shiéftr, thongpni ses

stuffer 18Db. }'Aim%\@tgﬁécw t{y%{e tlﬁ]rﬁ B@ﬁam ﬂoﬁul@ aJd%Féjfamh @Eﬁg Lﬁ&%%n%ﬁsﬁg%g uence

t hat does not ernco arestriction site or “an r b1 ol ogi cal
function resfeaRbi nol-tartble rrpisstystion s ARG ARy dlraing i preratde Rrdefwe A ser ves
to increase taheonefmmtrmm;&nmﬁdureestrl ction enzynme cutting activity by
providing | onger h yme can
b od. This Ps ant egétttg\tent%nggwmé &9 ;?ﬂ&ldgﬁ%foﬁxh%%dcﬂ@o& wZTE
cannot bi nd t"tﬁtﬂ’a??t‘!s‘séﬂétoff R eloprgypa e opRsiBgml P iclopingspadde confisupA | engt hs

are limting faergfat léaﬁtta tt&é&ﬁoxﬁ@cmdlesgeaee PE3RhiSy Addale Ak PASS6idgbed
herein before.,The f i s conf,i ur ed for

cloning at |83 ecom‘f”m%ta ) @rsr?rﬁemﬁVo %?mipnsmfgntt]eabt PHoBES 88 ng nodul e.
I n the il | ustetastionsitesiyd eliopeleringigvperabletiddelifietresi potlop pfiadiggt dppdinl € i s an

Expr essi on dﬁﬂ@li&“b)@'ﬁﬁfﬂuﬁlﬁc mttt&uewe t)h@ectddrg&te a&dorﬁegﬁwﬂteg&% pi vots
are represented as ﬁ The first

c) oni g, moauFE-EAS AR e R PR et §gp gt nat
Expr essi on sbafderthe Fwortidreof thp fistvprdeirsmaeiuld erdiietppopion efithie avoriddpmaith e

insertion of mahleagaeeeﬁlnmlgamwnmmed g%@amrotc%tngtgmgmmewobl e gene

pi vots. A conpati, eng  pi has ] denti cal .
restriction &M gf"fﬁregr "E‘ﬁ’ S’é%hﬂy“i’@é@“‘&%‘si’l’é'a@? o Jfie dgiprehignciony e
restriction bitven thald’ potworithesetdnd édneingedde god thof’ pafiontohibe icddoinaig nodul e.
[0131] Alsoillustrated, a. second chpning nodule | lais a Pronoter
stuffer nmodule, having its first gene pivot 12 as GPl, and its second
gene pivot 13 as OP2 that is a shared junction with the 5' portion of
the cloning nodule 1 Ib. The Pronoter stuffer nodule | is conprises




sites of interest can be based on the understanding that these
restriction sites are unique wthin the PE3 MC docki ng vector 20a.
[0137] Alternative enbodi ments include a PE3 MC-Expression docking
vector wherein the second cloning nodul e 21b conprises the multiple
cloning site, with the remaining first and third cloning nodules 2la
and 21c conprising stuffer, and a PE3 MC-3 Regul at ory docki ng vector
wherein the twpﬂﬁ”@ﬁﬁhlng modul e 21c conpri ses the nulRGTHIS&00E36ME ng
site, with the remaining first and second cl oni ng nodul es 2l1a and 2
| b conprising stuffer. In other alternative enbodi nents, two of the
t hree cl oning nodul es can conprise the | e clonin

[0138] The surodud; Graithvg nesteioapid scvente; 5 € 2 g-l %eﬁed’”g Pt(’%’pr\ﬂn?fﬁegétgvé}netl c
mat eri al of map@ﬁ&ﬁ&me@ﬁdm&hﬁ%@hommn@mmémd@mﬁﬁwd#bduﬁ@@hﬁﬁ%@ t he

stuffer nodules, in Al AlisBe FORARRdshed as
descri bed hel&VH" B&f 6’r“§"“ 0%%@%@5%%%@%@% 8820506/ 036§ f

[0139] The GRid thiBRElOPS searriced P4 ryipieclosing BrdlesPrigRe REWS ped her ei n
tF))reL % tee: el g( Icgﬁggs?em% &Q@haaﬂge@maﬁtysm@mgame@rsmgd E@ﬁlmnl n Egim
The present "ﬁ@‘étf?{‘ F‘%%t?aéfrgﬁm%'? g\gffl%l%gs%&c g%%bta H?’ 4 %Zogltn%?ms Pt om
nodul ar domaithe vt obths saasiid mateiES inpetintahe B %‘“%@EQ%r “first

met hod for coRablhbfficRScidseRERsmRukatqu@es.or conprises the steps of:
a) providing a P%&ﬁ A YO R e G TRk %ap%@ctgjr::&sﬁtlin B ishArodul e,

t he PE3 cl oning 61’6“3 R R R R S ene pi vot
conpri si ng atclohis@sttort anmprismn 2 B%?rm@bi#thatF@rPeseﬁe@?W%t“P‘B%%‘ Iégssm"at | east

a first stuffg 1%1593&1&' dﬁ&%}ﬁaﬂmg%e@ﬁz Rodb EBlisnga b BrsS@EpHRBIC
COITpI’I Si ng stu a secon ene,

,Qvl.dl ng at
| east a fi rst““‘ﬁlﬁ'ﬁ&%%ﬁleﬁbtﬂﬁf“@“@‘é@ e e qnl““‘g’f‘?i’ﬁm?leméké&%{é’gé r't?“he first
gene pivot, afgeaid meduch)lie Pomotkntdiesta swcndgprswﬁqmmnmag%lfﬁ eic acid
sequence COMQL i) Vs ﬂ@&%&t&nﬁﬁé&&hﬁém &find a1hoRds Qo Bkeked BE3SECONd

gene pivot; rovi di co %nate resdtlrldgtgll on enzyme
for one of th’ém?’%ﬂf@ﬂ g ?t?ml?fhfl%“}‘idg‘f’?é%m?ﬁ" PHEPFPPETY& e pi vot and a
second cognatmprssist diddat;iepthieheyepbofcanprisingat lodst tvh eonrvatiablerast ri ct i on

Slef‘lg'[sl gf rr:)gﬁlreZs gtfggtegﬁlgrgbshﬂo}ﬁ&tne a shﬁed Junctmq))et\?ééﬁ:{ht?f» f}@mé}nﬂ gksol ating the

f1rst domaj p m %‘R yector usi ng
the first andxgeserepduptdshed’ poaigr plithed) Reguligy pofls; D the 3 Regulafly oy ¢ si ng
the first st ufdies aiagpiioaniEamvbtheniiis lkorvagnivedbl areofstiive sRE3
Cl Onl ng vect Oreraiélgélton(%ﬁr{er&l%Sf}so%koﬁﬁq ﬁ%&l%g}?m%gnat e restriction

1)

enzynes; and ) enetic e of int ggt into PE3

cl oni ng nodul e. [0038] Thﬁ[@%ﬂ‘i?@tﬂ“ﬁﬁ‘é?m“ﬁ%h%ﬁhﬁ&?°5F ﬁﬂ”gi'ﬁgdes

wherein the %@(IP@?@C@E&d@EDﬁm% amp{ML) flatkihdhrestoconpmipgesa manssequence
after the secfImq(iag!}gtrh?e]er!3 uie g%%ﬁfgm&ﬁgh{%fir%mgggwmeﬂ ;Egmq third gene

pivot, with t a second domain
nmodul e vect ordommwﬁﬁsﬁl%g}atpfﬁdwew@%@ﬂ{“ﬁ@i é’ééﬁap‘ﬁ‘%g""bﬂ‘%m a second
genet ' c modul \gu@for 111&&%13 ffla nﬁﬂl@&hcﬁﬁékfh@vd&fm Ont&hShitelasihghns | e@ﬂmmg e
conprising a ic materi.al ird gene
pi vot ; tﬁ%%ga%‘\f% “3 ® RPHTT a%%fh?lng ggﬁ%oﬁécﬁ? b @%p&pﬁn ! for one
of the rare rRE8tickingvcder osFEIQMC @Flﬂlwveﬂtqﬁh?i‘a?fbﬂl‘g‘éﬁé‘dﬁl“' gk sequpnee ‘é‘ﬁm si ng
and isol ati ng:oﬁlﬁﬁes%@mm'}@%adl& Am@idérﬂm&fcldnﬁﬁ effiePronfofendhrbine second
domai n nodul e, vect or usi n&g e1 oqae%ﬁ'ﬁ rloqmcog&% £e 1L ?;ﬁ ction
enzynes; - 32ixpression domain,ai Seﬁ‘ig}’%t?rﬁ °“laWSemsecon t'8f¥er” mogu romthe
PE3 cl oni ng nmetidk enc okant bfexd%E@ ths PBhingigle rere holE3ysitandortinatigddohd and
third cognat e cofnfBibié doglﬁﬂg%gsﬂ?oﬂ@ﬁmﬁe m@ﬁﬂém& \)ectbrl @&dotnp@iblc BRKIBEGARM geneti c
nodul e of interest into PE3 cloning rrg [0142] Simlarly, a
third genetic nodul e of interest can Beé |nserted into the PE3 using a
third gene pivot and cognate restriction enzymes to excise and |igate
t he second genetic nodule of interest into the PE3 cl oni ng nodul e.




b) cleaving the first gene pivot with a first cognate restriction
enzynme to one of the non-variable rare restriction site of the first
gene pivot, leaving the cleaved first gene pivot with an exposed 3'
end; c) cleaving the second gene pivot with a second cognate
restriction enzyne to one of the non-variable rare restriction site
of the secon%o%ﬁ %sﬁgl vot, |l eaving the cleaved second gene. FI vot Wt

an exposed 5' %f d) providing a first domain FE G362
conprising a 5 end, a first genetic material of interest, and first
gene pivot a 3' end, mherein the 5 end of the first domain nodule is
conpatible t h Thdo ivot and
the 3' end o&%ﬂgbﬁ%& Ji‘n‘fﬁﬁr‘]’fbé@%%& g{hﬁéaﬁ?mgé &Ig;g%gqub% end of
the cl eaved §%@Eﬁﬂ‘e§%5tb‘ls\%‘f(ﬁt thedgend o h“"c‘sé‘jp%lnﬁ ‘i“ﬁ@r tB956°°rd r st dommi n
nodul e and t paitied @aneStenPE3hah @R PED moald)QrprefertddHEamir apigistofTlicat B
reaction m x u r e first
domai n nodul é}%e%r%%ﬂ:?nh%%écé Er%‘%)eﬁsgcpabgggw%pomh& ¥“ EE)laitmaéhh’Se)(pnméé% Sio%/tot and

t he second gBFEloginggtctor fE? MCogking vasiae & tient ff"%‘“?”@&“s@%’ﬁ’ﬁ?@@“ WD
2007/ 03827 6 Peahhé 2 6Meh 03 6189 Buch Oifikét exdikion di@indbaidn Biéhs haiélkie & p&ONPr i si ng
the steps of; ofo eormoren%n-&ana{%{e%aar; rte ctlgnls g? €5 mggdmg %1stmgt glr rargene pi vot
with the second cognate restriction enzy ‘e rf P& cl eaved
second gene [Euensyies fomose fodkyeent Psbtsteﬁhpplﬁﬂiﬂﬁg geneq)‘fofé(@éwdr@ﬁ he third

gene pivot WhbdkeRest Ri mnﬁ@gshamapro?ss&camﬁﬁeb&@ BE¥IRrdpr@ne of the rare
restriction site

t avi n aved third
gene pivot with @R&iyﬁ@s?%eﬂt"gm l(gﬁﬁmwdepamgh"ﬂfm P%r{ﬁng% "’n%%é‘mg Zond domai n
nodul e conpr rsbmeprandie thesidys ofiafpravisling gBidetonios wetbrermisingd PH3Nt er est, and
a 3' end, Wh@&f?rlg%oﬁ&@ﬂx@PEﬁ:fbﬁmQﬁm&f&@onﬁﬁﬁ&r?ﬁisegﬁﬁ@'arﬁrs Jitli®i i S

conpat i ble to he ex%ose ’ﬂ he ¢l eaved second gene pivot and
the 3' end o‘f°mt°ﬂsé"g§té SAEP WEHER rﬁ’ﬁde&tf“éw?%mseﬁﬂfﬁ‘é? fpsEtfrgioflie exposed
5' end -of t hengdtiegodedickibgidlegrenre cquipusiy;stuffmand a second gewe)pivol BCi Ng t he

Second domal ol B ddHin B B85 B GLAR! an
appropfiate T oeéct Con mixture to causoécﬁﬁlagtg?or?m%% [?%tgénpﬁg %rit ation
of t hexsecontEBHREPHeROIEES CRFTAG of 2 PIrsl Ak BdRe Ef@tPWé‘@r? 815€ second
gene pivot anderkbvgintelitydd eseanpieifivor; WptivRlinga fiiRodame keladtion i S
reassenbl ed. [ n_orovi e steps of:
j) thereaft ern @fegogb?e-rlé%e ﬁgtr% %kgg%%fg%ﬂsﬂg%mtp ﬁfﬁk HP Jene cof‘mvtc‘}t with the
third cognat féstl?‘?@g’tef“p'{?? foppie afhe fprp restiicsian gitepgt theyscopd @M‘G’t ti}‘ﬁk?lﬁinggene

pi vot wit E atad BXnE Relgedetic @Bdhle of interest frolk)he ﬁisﬂﬁM«hrﬂnﬁodﬁh@ccfo@&bfn& hegene

pi vot Wit LGl e rare
restricti ona%rlgtt? i Ec'a?dccg %g#eﬁmt‘? 'ﬁé ger née) ems' {ﬁ%’és%/u?erd“ ‘T%ﬁ]e ‘3’? Sved
fourth gene %ﬁ-”\‘/"@'ﬁmg widelpotalie PEX pleydngcrecsr US@EQIE fitst and secopd coatarestlictog a t hi r d

domai n mdul@zmﬁmmigmgg&e ,éenetﬁH{dduleaaftnme&ﬂuog@@asdu?gn{@m@ﬁ*hél' of
i nterest, and he third domai n nodul e

i s conmpatibl@ ]?d% mvgis f3 ms‘f‘?”“ﬂ’% g%“r"“ “I%‘Tfé‘éeveétdm? fif 1% '§8%%e pi vot ,
and the 3' ¢ehiglesfe pivhtand qﬁwﬂ@tﬁ regigietian enzymesellexcise sd Gigumpiatstdobdegetetic t he

exposed 5' enduebs 1ﬂt«¥i@t i6th &@Y@ﬁlcfnﬁgﬁxﬁﬂleg%ﬂﬁla@‘ éét@%dn eﬁeﬂgm%dg}[e gtI: 'rrl)’lt gl 2-?1' ng
| \ |

the third dorrtaetng ﬁ‘? Ii}‘g cle ﬁ

appropri at e ‘Feactf dH™ Qf"lfrtge “E%ﬁi‘é 3 gfnggf{qtaﬂc%gqﬂengngp%r, entation
of the thir doeynsd Froivpddligstewictdiond strads oivddkds onvessitied EBRS clohigg t hi rd gene
pivot, and thgut. O'Fl{etnnthg??@ndgéas@&uenh%ﬁ&gén@uttop%neg%mgp& nlte?iest 1?{0

reassenbl ed. ‘{ i cal second an

genetic nodufsdd? gpn grYFcé"t‘eTé’P“ bihf "é‘éﬁ:)sé"rﬁ’a‘i ibihisd gopcipmpdnies ik,
Expression nodul e, and a 3' Regul atory nodul e, respectively. In a

typi cal enbodinent, the first gene pihvot is GPI, the second gene
pivot is OP2, the third gene pivot is OP3 and the fourth gene pivot
is OP4, as described herein before. Miultigenic O oning Vectors:

[0147] The PE3 docki ng -and MC docki ng vectors of the present invention




Common restriction sites: [01493 Sui t abl e commn restriction
enzymes can include, but-are not linited to, Ase.l, BanFl |, Bgl II,
Bilpl, BstX 1, EcoR I, Hne Il, Hnd 111, Nco +,_Pst I, Sac’ |, Sac
1, Spit I, Stu I, Xba I. [0150] Suitable restriction sites that
have a 6 bp recognltlon site, but have a | ower frequency of
occurrence, can include, but are not limted to, Aar |, Aat Il, AU
1, Age I, V@QZWP%@'@SZ?GPCT/ US2006/ 036992 Apal |, AVECTIUS200@586982 | |,
13spD I, BspE I, BstB 1, Gal, Bag I, E000109 |, EcoR V, Hpa Kpn I,
Me |, Nar |, Nde I, NgoM 1V, Nhe |, Nsi ,Palll,SechI Sma |,
Spe I, Xho L Rare Restriction sites: %ﬂ g\;ﬂd § I]e rare
enzymes can i STETSERAE 10 afmotey modklg Exprestigneduls: gd a Arepu a“ﬂrrﬁo I® Pac Pme 1,
Sbf 1, Sfi | redBécﬂﬁdz.e l, I-Sce |, I-Ceul, Pl-Psp I, I-Tli I, Use I,
Sfo I, Asi I I;?)O%no%xcemkodm%t%f tlxe mv%@t[ln @Ia merormmﬁgé t}ansgc%\é\’a I, RSI‘
I, BSI W, AfI ] Ngo p.P I
Sill, and Sse®mgHingthe ﬂwﬁgovmabﬁw&f@é@mﬂ including @T@‘E‘]ﬂe»é*tﬁ tabl e
Hom ng End O n Llﬁl:l@aﬁ @Svirg afleaktRGikst) 6l @cond) W thir@ @1 arf@irth Hackthg peblt, the dockingSod,
r! B IS?eQ/:J | po%énpg a[r[arr_g?«{)sen{;denhfalty%}ls’ :3’ u%ria@? ﬁ%a‘?uﬂ Tachl—%ﬁﬁ Jt Ieas1ongi)o?t H, 1' Cre
1-Pak I, |- Po‘rﬂ"qblﬂ raye feqiiistion sitp apgieile 9 be ojeavad by rgstriction gggams, Flfa"mm?;e | V,

| - See V, | - Semst Hocﬁi@ﬁﬁ@@ﬁaﬁrst?e&ﬂcnbn engymIﬂ:yt chrtespohds Idde 41 themst Mya |,

Pl-Mu L PIPf ; PkOII | Tf , PI-TfII‘
11, PlI-Thy I &‘l’&‘%ﬁ& pﬁP‘&Ff:h ﬁ?fi}foﬂﬁﬁ ‘E‘i\?ﬁﬁﬁf 'ﬁﬁﬁ“’f
[ 0153] | ndi viddekirs peioinib aevrpeseddt end, clEng the scond d‘éﬂm& moam'gtj@ﬁ@oa# e the

Pr 3”}“ eE En;]afgs@rﬁﬁonmhﬁg %at(c&%ﬁiﬂﬂﬁ%toﬁ‘&bfﬁg secdad dockih 1nﬁ§§@fe@5ﬂ§1€ﬁbnpr otein
noaul e

or th R 0. nd can be
assenbl ed as Vﬁﬂaﬁglr%%‘eih? E?‘Pssft f%@ﬁﬁ?ol %%%f&“ﬂ%%kf%aﬂ?fé’ ‘ﬂ%a rexf} ﬁcgﬁut tle")
.vectors into ead pPESdidpchitigericenrsing { Shendcinugdetidesbamehd infegftemd €2l to as a

docki ng st at qual)mﬂﬁ%s Qnm&%w@ma@m zﬁiEle Emﬂelék}%sedw e‘htmfﬁhe@lef&pmt er
vector, which can be excis gffffl nser i nt ockin vect or

are a predet eFffgkiae Q?B’éﬁdﬁ@ Bt fhe Bt mﬁé‘s &‘1“%’6“%?%%15"?%" dp| d gﬂs
hi gher or der shafeaedsepind déckiyg @ing andplecheedhe frshipseassiivslcadd Rindg naohul ar
transgenes, "Qf,.0h Q@Jan Qﬁ};?clpﬁé?é fRn %ﬁiﬂye% &Gs%dlga%é’x{hn& Q%né?ﬁn&n Aasferred

into a rrultlgenlc dock |n% vector (also reféerred to as a Primary

Docki ng St at i BHPTEEHR AP Seskoopsieyed e fetfeckngpeierdite S&“@M"ﬂ%{‘gvect or.
Each of the fpoMewheydieske ékbale Grdasagnblieect or pl asm ds (Pronoter nodul e,
Expressi on nodul i ng
vectors and mult ﬁ&%ﬁf’gth\%é”éﬁgg’gt%% C?( dgg&g%( gﬁlﬁe{l?%teﬂg%ﬁer g?fg%vg(g‘r%ldet ail
to il ustrat éhasprenidrgrsimenyme i iissieareeopdfiogkinggeint with an exposeddf 1 54)
Domei N nodul end] & ki GocliBE ok Gin betleH@d WithaWird @trictih bHzimhedhav @6rtspings * Whi ch

contain a m‘”t&%ﬂ% ofthe thid dgf‘dfpfl&ﬁ%'aégegtlééﬁh%%l %ﬁ&% 2l %‘10@&15%? fEEQp

restriction si cgorrpr|S| ng

arare restr |C€99‘Ieé)ﬁ“%¢‘{°€ng PRfAEHYithen Ws%dlsf &g, foltpyyed hﬁ@Wﬁ‘Fﬂﬁ Of'mt@lf’éadockl ng
vegt ?r i's corksdoﬁdms‘exeebn{pﬁ@;@aa’ dﬂ&,}@ﬁ&leﬁﬂe&hﬁﬁb@oﬂ&a&t s 3t &8, wherkih oW ng
nodi fi cation e t en re.
nunber ed acczﬂF endof ??m?mitﬁf 1%53 tCWE (30 sQi]esnce ﬁﬁ’l%éave c%’é@m on #
L09137: 1. oﬂoskmge@mewttw ﬁnd@ﬁﬂle&%ndtleﬁe% iompetmt@thmrwzf)d Shend ofifizeed i n

t he Docki ng Rieasiingd dozkmg-laaﬁt ﬁﬂplw-ng%ets@orﬁﬁnségaa&hé ﬂea{fﬁd@%&ng‘ veetd¥ut at ed
from TCATGA t ite at 1493 nmut at ed

UC19
from AACGTT tp%s’%g@é?appﬁ“l’“%f%m}ﬂa g r‘” °a“se%‘gaﬂ%5 i, °E5T‘ai°&fg‘h| s mut at ed
from AACGTT tseco@AGRCVithibthe BﬁﬁcéonAM#eersﬂm secopddoptif@peint agd the fhiskdedkingr om
GACNNNNNGT C 't @inCOSMYNNYIbone is reasserdb@d.55]  Sequences encodi ng
BspHL/ 1- Ppo /Bsle are inserted at the only renaini ng BspHL site in
pUC19 followi ng the nutation step 2 A the 1ist above.




[ 0156] The three individual shuttle vectors of the present invention,
Pronot er Modul e Docki ng Vector, Expression Mdul e Docki ng Vector, and
3" Reqgul atory Mdul e Docki ng Vector, are described in particular
enbodi nents, and identified as Shuttle Vector Promoter/intron
("SVP"), Shu QOr Expression ("SVE"), and Shutt

3' Regul at or yhﬁ g%%ﬂ% respectl vely. Each is descri bedkﬁg%@&fﬁfa{ﬁrm

bel ow. Shuttle Vector [0157] A SVP is shown in FIG 10, and it
is a cloning vector pl asmd t hat can be used to prepare pronoter and

introit sequencemof2PruriBé INIRIBYdilnéHt Qa Rctiledhe Gi:aﬁ bt tRgkai@ BltRig fut  ansgene

construct) a [ hows an
exanpl-e of agaélg’ﬂ’elﬁ t tﬁ‘fdd;1 @%‘}%ﬁ?‘i‘%““ﬁg‘ ﬁﬁdere% 9" enzymﬁlleg‘gﬁé:pée %efwﬁ? el enent s
ina MS, i nthtrh@wl@rlgd’emt Withge exdosed 3 enflypisavingrhevieurth ddokivg paintivithifgule, conmon

restriction &kr&éﬁ&méﬂ%ﬂﬁ&%ﬁé@ @3050 bﬂ?ﬁ‘e%hh&b@h ﬂJ@f I;Aa@ Jut at ed
pUCL9 vector de bonds ne " @pt) oy eas ) 2. ATY

e o GBS oAt b SN EL DL,
primer site, V32K F\’E?ﬁ“‘&?gﬂsl‘& PEn ]Pf’d’eﬁl"l‘iﬁ41 O?E‘B'ﬁﬁ%ﬁwi}é@te?‘ Pon site
that all ows eﬁfprmdmguathcd onitngnpofings SSdmdtathnhciotide sdqaancadididtes, askam st r eam

of the T7 prjhlek éthhQS‘(meS W%
2007/ 038276PCT'/ Ue30667 o ft}% &sfg’g‘%%%g?}’)e i xr?gi\é% e daved e rare
¢ heexpstsirotd oL nodul e

restricti ma. &fd @ék“’(gﬁ%ﬁ‘t aﬁfbtf‘? %é“dt"ﬁ@e Bird ipsg F‘E‘ﬁ’a‘tﬂe
(for exanpl ethe AgieBFouandbelGgpding and Placid theatind kdrndvie davep EloBigVeet@ny

f { to th
gLS?F: ggvgct }%% o Bl Q{ %% {eﬁﬁ(?] rn'n{t&rla 8 au§e| lﬁgg%n Sn[ag‘élf o%gn?atlgn ofﬁ\ue 0 €

€S 0
illustrated fhig ‘Fﬁe’@’“ﬁ‘q ‘}’ebaé‘b(’%b?t\"‘i@éthe Gyhuserking pait anddhesepandidadking r ar e
restriction gk, @Rerdidndd bacl@bicedkdd@bled. portion of the pronoter m)dul e

(for exanple, i q
common restrict ?@043@?%@10??{ ePhomr'}e%t\Rrgtzeé?‘fen“c? T Eaf e%?dgr?%ln??ﬁm%afm&am 1”hut tle
vect or nodul €enipg sciorHismigfior e eynthesispf § trapseens pi aghe( dooplicessdipt e, BspEl) 8.

A reverse- or dofihod ke @idthddtoRprdsHB the ﬁépE @’pro%@ﬂg Qolon-ﬁﬁ\@ecﬂpﬂas?ﬁﬁﬂdcﬁmhge and
uni que, |nsert|on site for

estric
t he mut at eg%& N 5‘*"’8&‘?&%%3" t%l%ﬁ\?‘é’ a(S?CB‘?d d8%ﬁ‘ﬁﬁ?“§ hedEi"Eand Sapl ) .
[0159] In amoarsp@h hpamgvéea@mmpﬂ -@iabiehae fstricdeh sgje aqpupilargbaficanvdbyavar i abl e
rare restri crfemﬁbn%hzs,ﬁ& chdval 1l s B&ink b&m ﬁmh P@fstfrésfaami?tnz}.kb%hapr onot er

rmdule(the GPI af{’g“é ri se As Sbf |, and the
rare restri c“t”F‘iﬁ?? totoélg %/ﬂl"? st ‘“i%éle%“ °“ﬁ)’€i’t“t"i’r8]’|‘° ff?fe rTSH’é‘IOﬁF‘PJ’rmt or
nmodul e :(t he 1@&PRs Gesdevegdifivsodopkirgeniprvith en depueed|3; enAgrel te csveld tutitiode. 1 N a
nmore Speci flmqmgmd% eﬁdnﬁov%ﬁéggﬁe@ao}ﬁgssmgge h@&ﬁmgznda &g@%quence of

AsiS |, Pac Land vot cdonsi st

sequence of FEIEe, endsy opd, Whppinghas” gnd ofdhe firg lnﬁrt\'fé&ﬁiﬁblﬁc' {heeAppsed

[0160] A SVE’ sioftit deaveF i@ dodidhg poifit ai tiel 30¢nid BOheMRE tnetkt ig¥pasind, #heh hat can
be used to p:()rﬁlﬁlﬁﬁ @1tl§tﬁ9é*ﬁ£9de5$ et Qe tpeecle% Ea%l?o%?edto ?o¥mt Elurd %oc i Sp?ep e, for
nodul ar assenbly into vector (transgene co ol

descri bed hePEiEst petops pen-variable rapeaepigqtion fife @perahls todpy @mﬁd&ﬁ &kdnpl e of an
SVE pl asmi d reciofon kgimgpltdi dfedikst iRt Bg iR elqireiidnil vRbaMeRtisd A t he MCS,

in the or der ﬂr&pﬁ&tceg:ﬁ,m;]n nag_ ¥\‘9tor181@e 1@;&1 %B seqft ] Sngatl n(%f%u?g}ms[eﬁg1 t at ed

restriction Sites rhse
pUCI 9 vect orhedeskbons issendbrdire dqcking poiakaadhe tird Rickig)poinand yystiEgm from ner
site, 3. A ni@Recvilidbckial foideherdin i Hﬂ URkbofeQE IR mMbIES thErk Gk c@ﬂur@ ifee that

2l ove of 1L Ukl Bk 08, Bl ot s Uttlota'é%#eeféﬁv%"gmfé‘zlemdemdd%vé?c?tream of the

point with an exposed 3° end and the cleaved backbone with an exposed 5’ end, providing a

-15-



4. A fixed grouping of non-variable rare restriction sites that
define the 5 portion of the expression nodule (for exanple, Pad,
Ascl, and Mul), 5. A variable MCS consisting of any groupi ng of
comon or rare restriction sites that are unique to the shuttle
vector (for exanple, the series of restriction sites illustrated in
FIG 13), 6. woRzpued2gr oupi ng of non-variabl e rare restaichiiomn®:t es
that define the 3' portion of the expression nodule (for exanple,
SnaBl, Not!, and Sall), 7. A non-variable and uni que, conmmon
restriction site that allows efficient cloning of a shuttle vector
nmodul e upst r eSPONSCR pREPTEEY S| ei e nadcptide befiyspce alfdaprp and 285 pgy whergin - A
reverse-ori enhes ie;ﬁlaft-ﬁ_s?\se@ﬁd ffﬁﬁ 1s$i)rﬁ}ﬁt1bla&61ﬂe &poséﬁ\m)cnﬂeﬂhdb&ﬁ\ieabﬁr@ and

uni que, conmm e%gnqtl% ﬁxg ongnseglso a%!e henco rl}tsngc{ [ n site for
the nutated pUCTE™Y ator desc d"ab PYor ol e B

[0162] In an %P%@ﬁn‘&ﬁ phies clesvaipsridonet th forof § R dm&mﬂﬁg’f@ﬁmmﬁw@rl abl e

rare restri Ctdn@ﬁbn&brﬁﬁ@mkh@&xctﬂ;ﬁﬁﬁe%ﬁmﬁ)ﬁQ) bécleamarbp h fe,arﬂﬁfsstﬁch&l eR2RE €SSi on
m)dule(theGli? Mu I, and the

vot and
rare restricth Slﬁg stemgé ’flﬁﬁ%"dgléefgr ?lvé‘f “?Qr‘i‘g‘g ’S“CtOpr(')”FT‘gH‘F? BEPHRER X pr essi on
modul e (the CrR8tiogawrurgi wot )igationgod selferiBhads of the siphd ihsertavitin Bal 1. In' a

more speci fi ooa&msrwn@en &J}ﬁr@aﬂ ShR aﬂ't%cf(;urtﬁ:&@ﬁﬁg%ﬁtagg ulstEm $Gguence of
Fse I, Asc lﬁe sequence

I e pi vot consi sts of
of SnaB I, Ng’{]e Sf“"“daﬁ’ﬂﬁ‘“%a‘i‘“t»l“’%‘e@ﬁ Brekbosgdpmtl d(‘%%'ﬁef °‘ea‘"“g[“19163] SV3,
shown i n FI Gfouith dockisg mmintwithriferfgpriy esttiaion qptyas idading theadea d fouliiedotisgd t O
prepare 3' Reguhaif Eﬂ/exﬁﬁglléeaﬁ%avntg(?ﬁe s@&ﬁ%&ﬁbé/ polinmvﬁh Predofified Xr%gnﬁw]or
In FIG

(transgene construct) descr.i b her ei n

15, an exanpl“&Yyf °°5Ffp‘3§§/§g%PM*‘EI“&“&?\“@WP‘P@@ “Eaﬁ'é’n? WFTVG}W‘ﬁ@IeeI ement s
in the MCS, iratittoe sieyleeing the Sdaed secdnd ddoting Fo@bwivbanh bpees’ aﬁtglpraﬁdncgue
common restri S it or the
mtated poctd yeeros i Ghobiu g SRR MY fuigh |1%,
primer site, 185 ad o5 foeatit ompaiibie torficqepesed ¥ 6 ﬁcﬁfemdrfwﬁill on site
that all ows Gﬁd{hgpoﬁmindﬂkﬂmmg't@ftmtﬁ usdauacbﬁl@umezetheexpmawleﬁi dewnst ream

of the T7 pr 'cfgﬁgd s(acfofPJ d'&%%gyal ainr gc(?no g;he%ul% inse \B(I\che c&we? ?fom vector

PCT/ US2006/ 036992 4. -varla

restriction Skemiding ppprrersipie Ff‘é““f”h‘élxﬁfﬂ t"ffé‘iﬁ% Iﬂ%twﬂ@fd Sfiﬁwegmﬁegﬁﬂeat ory
nmodul e (for G:)Kcaﬂiﬁ&-tar,ltlnﬁithaﬂckbomwzvgen&ia%uﬁiﬂdobﬁng pélnt afit HedoRPdoBkilMCS
consi sting of r‘;ﬁ@hergﬁﬁvt@hc%onms eaSsrgrm?n rare restriction sites that

are uni que t6 the s vec or exanple, the series of
restriction sitef0#] Afstherundagtandingof G nauB)and Fyantagef ofdi@dpregmmpupi ng of
non-vari abl eisatié vmesetn!o\reqiuy%breilaie@&tﬂr&eéct l@E fom%mtgm%w%gs Q@H&fh@n of the
3' Reqgul atorydm)dul e (for exanple, Swa; Rag and Bsi

non-vari abl e ‘and uhi que, non-rare restriction site that aIIovvs
efficient clqni n of a shuttle vector nodule upstream of the T3
prinmer site % §%I@N0§§HEP}{AW§‘IGA reverse-orientation T3 primer

site, and 9. Tvvo [00sh Theatchagahengalralingd) ivkjthere mwxﬁoritairlﬁarﬂe@&trt&t&tpaﬁn sites

t hat defi ne Qfﬂﬁs %cﬂﬁ;ﬁ{)ﬁ ﬁlfagﬁaéle&%din‘% ts(;f E@lnmﬂﬁf ﬁ%g? lfgl%\nwrth a ge er native

descri bed above
exanpl e, t hedFyiREd O’Eﬂ‘%ﬁ‘ﬁ?q‘?@%@ iy afdficideitleddepoiption B’é@tbFlpﬁatSFwo sites

that define tdpginBie pjioiplet @ihe @iventifie expreSS| on nodule (the GP3 gene

pi vot) conprise rare restriction
sites that defi n@ﬁ'ﬁ?ﬁﬂb ng\pstchehfatlce}ﬂg?ag nhofa do)tglallglggtsslz?e Odﬁckl;zrlﬁaucFOé (the GP4
gene. pi vot) %ﬁ‘ﬁﬁ“ﬁ%’é““ﬁ%}%“’lﬂmg%lfOfPlP“'@ﬁnge’ngwme In a nore specific
exanpl e, the GP3 gene pivot consists of the sequence of Snail |, Not
|, and Sal | and the GP4 gene pivot-onsists of the sequence of Swa
I, Rsr Il and BsiWI. [0166] The PE3 docking vector (PE3 Docking
Plasm d) shown in FIG 6 conprises a pUCl9 backbone nodified as in

t he above exanpl e.




[0167] The nmultiple cloning site (MCS) in the PE3 Docking Plasmd,
shown in FIG 7, conprises the follow ng sequential elenents, in the

order listed: |I. Three non-variable and uni que common restri cti on
sites that define a 5 inserti.on site for the nutated pUCl9 vector
descri bed abov. e sfor exanple, Ant Il, up I, and Eco0109 1), 2. A T7

primer site. Y& 2OW%¥2it uni que HE site (for exanpl e, F’C?,E@P“ﬁ@??é?le; in
a forward orientation)), 4. A pair of non-variable and uni que, conmon
restriction sites flanking random nucl eotide sequences that can serve

as a chromatin j-f on, do ccC RNAS- CMD- 1) (for
exanpl e, Kpn | .gﬁgt%;&%]t lfaschcmﬁ%%“mg‘m ‘ﬁ%%? 8%915?’655“ °§)Wam‘3%a
non-vari abl edymain elopiegynqdile fof dening fnteglomaidyadduldef i ne the 5 portion of the

pronoter nodul e. [0@8311?@ﬁ§a£ﬁenﬂ&ﬁltu¥ﬁ&érﬁ:@£ﬁﬂtén@aﬁ€c e&e&tnteb&ttm sites for
use as pivots pr onot nmoduyl ellog)lr ef eraply include

0
AsiS I, Peel™ *‘ét’fﬁeoﬁ%%gtdﬂ%‘ﬁtt°ré%twnatg§Bmttlﬂeﬁwae SfsJericloningdR pagftic g Sgr A
. 6. Randonmcnlulel eot i de sequences that can serve as a Pronoter/intron
accept or_modul e OFIT6R: » shombicliliiinGE OHRERL, AL variahle rare
restriction sifes {hat define the shared ﬁnﬁgﬁc‘tu ot t“l’/\‘ggreaﬁ'%t e 3
portion of tREPPBFSTE! V¥t ron nodul e and the 5 portion of the
Expressi on nodul e. Exanpl es of non-variable rare restriction sites
for use as pivotgsatm&hg nefands 0 referably
i ncl ude Fsel, Asrgl ]fat I\/i"’%tnmﬁefc)lg 321%1“3 agén%% i ED%%L(??O@’ Random
nucl eoti de s‘%"(‘j’&ﬂ?ﬁces that can serve as an expression acceptor nodul e
(RNAS-E), 9, A f[DOGeIFI@rﬁOimcﬁIQngQ’ﬁasﬂ@ﬁmp[arl able rare restriction sites

t hat define the pr.ession nodul e
and the 5 portl[gdr?%éﬁﬁsaq&ea&g&gc%?n 88“5& pn&u? YaTﬁe"EXéQ}%t%l e, Snal3 I,
Not |, and SaIymE yites they canha inefested in @Pe@qnea]esns@vjﬁ%nces that can serve as

a 3' Requl atory quglmaemmn@emeﬁhﬁw(M@mde A fixed grouping
the 3' portion of

of non- vari abl e est cti
the 3 ' Regul at or[é/(%%ﬁ%% & 8 pgEred cé??p”l’aes““ﬁﬁé{‘*’i“ exPigﬁje‘tffcsm%t‘ﬁ’él Bsi WO, 12.
A pair of n@ﬁﬁmaﬁieatbetteﬂnéﬁmduﬂq‘ilqﬂleMuttlemntr@qchneglammdﬂtd%n sites flanking

a random nucl eot[oaﬂgmqmﬁas&tt@fveM(tsbﬂ 1§sﬂﬁhr§a§f Vef as a Chff’m”ﬂ 'XR |
or exanpl e 0}

nodi fi cation dor@js@gg&ﬁglp ﬁ nodul e §
and Nhe 1), S & ATEEETiEien g map Wg?t@g an ed%’fﬂe Of Y t hat i n
it em:3 abovenzfdSited that can helineibdsdin the Siugle e P 81dSent at i on) . It has

recent|y been olpwgs vz ROURHE Vecuk BRbvi phlifdugo. Uni que HE sites are
identical to Oni@%@% r. and reverse OI’I ent |on there can occur

an unfavorabl e %?PB‘H”&?'@F\‘P“S’?H@?@?%?t@ga“lebawf!ﬁ@“ﬁ?lef erred to
use a secondnzmrnmf@ﬁehaltﬁnsextueudthathefslmtﬂamctordml cal to the first unique

0071 038216pCT) YRR (B8 SEEXIEEINRIREL, PLTS S Ui que common

2007/ 038216PCT/ g@g %g{-?ﬁ ., Four non-

restriction sitédd &t l"ﬁe fﬂamem it g1an Hpspaiing pyeganplsof wydstivrut at ed
pUC19 vect oﬁnztzte@maﬂﬂbednadamheed(xﬁméstﬂmamtoeymspE I, Pme |, Sap I, and
Bspfl 1). E&&ﬁ%ﬂG hﬂs %heﬂ‘t!atECQﬁJ;'t?atnen o§% ﬁt)t(l?g@c ?c)cknég ecﬁtgrrgge aB roupi ng

of non-variable rare restriction sSit rtion of
t he pronot ef‘se%’&tﬁEé"Pt‘%'mord%ﬁ@&ﬁwwl)ﬁ%orrpr| se AsiS |, Pac | and
Sbf 1; the rare[0063FIG. C1ib ORhekhdcaifstaiaior fleficRBn (1R P83 mPRti@n of the

ronoter no 0 R AT EI%@ of vl ssi.on nodule (the GP2
ISene pi vot)g'g]g%pi?:a%ehg% 3, cg% an tsf\/lp ﬁ E{)rﬁuit’gfrﬁcrvéct?ré'@‘# f\ec'gl on

sites that BefTEethe 3 portl on of the expression nodule and the
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5" portion of the 3" regulatory nodule (the 3P3 gene pivot) conprise
SnaB I, Not I, and Sal I; and the rare restricti'on sites that define
the 3" portion of the 3' regulatory nodule (the GP4 gene pivot)
conprise Swa | Rsr IT and BsiWI. [0169] In a nore specific
exanpl e, the GPI gene pivot consists of the sequence of AsiS |, Pac

| and Sbf |, t{He 6P4ssg8ne pivot consists of the sequenc&mszd:%s@” Asc .
| and Mu |, the GP3 gene pivot consists of the sequence of SnaB 1

Not 1, and Sal I, and the OP4 gene pivot consists of the sequence of
Swa | Rsr H and BsiWI. The Miltigeni c Docking Vector: [0170]
FIG 16 shows a niiPai §enises aboehitiodustaiioh of thetiimationod thp Plaseulainp /C1 9

- backbone |den;n|ﬂg io &oehsm&mr%pm%a%ﬁﬁp@a&m ol ﬁéﬁ&&ﬁﬁgm&aﬁt for the
i ncl usi on of ad ﬁqb(‘solll:ég restriction sit § create
t

boundaries to fla 18113aﬁ%{ﬁ%ﬁ’ﬁﬂ’émﬁ@aaﬁt@éﬂm‘rﬁ@eB%%dwsﬁﬁiém?mdul es

i ncl ude a Rephiltgtié @n}amzsetmrsﬁﬂnmtg@esrxmmtgenes ﬂfh@h&hl&g&ﬂlﬂd&cﬂr Origin of
Rephicai on gene e gl RS L dBLLDGH Y DGR
backbone pi vot guence "enco 3 Re T cation
Host Sel ect orm*f_liégﬁ’éc dogiting VP% E@er@ﬁ@m@mdﬁe@lﬁws lme:mimwc paptvxmt s Age |

and Avr H. The Rﬁﬁlﬁﬂﬂdmzelsla@cha-h& illddatioB ofdiRfidsA8G oP¥e PHAGHOMESHOR
backbone pi vof .\ illin Resist ance

gene, and the veggrfl%droabnég kS eriepl%m@(r)ef Om%wnﬁg%ewﬂ"dieﬁgghﬁc\@% Avr
The ORI is de‘T“f“Fﬂé‘H“{ﬁSFOft he vector backbone pivots Age | and Avr IT a
DNA sequence encoding an origin of replication, and the vector
backbone pi vORRIFFRESCRIFTHEN QRFEQURICE 8ISTINGFI G 16 is defined by the

vector backbone  phidtse MBs a6 ek t he ORIl nodul e
pUCI O origin Q]H r ?pl facatnﬁgnﬁmé E‘ﬁ éﬂ&Ii]n%\/gglch%;(l)lrm’esl aéeﬁenaf}?vot s VB-4 =

Pre I [GE7LT 2 Rt %F&ef'&émnd“‘ﬂ%imh@%%?ﬂﬂe nrvsnh@ew fesefhddy t he
preci se pl aceribnienafl desariptionritid eve6in gien HOEUEIIEESR (A esBPRor @B oM
nucl eot i de sq,glgg@&%gog(g?kmeg&c&gmes JJ.are, and honm ng endonucl ease

sites for the verse array of donmain acceptor
regi ons. These nﬂg‘l&ﬂeﬁ%@@bﬁM%ﬂf@le@f@eﬁquﬁwewc@ ee FE3Dbdigeng cl asses:
GHS, BRD, SR3jasfib/Mcs(CMD BRD), PE3 Stiffer, PE3 MCS. These nodul es
are defined as: es Host Gene (ex:
NEO or PURO) B. @)I:%l?)] %\TD &ﬁpa?’g%a manaunésIeeo?%s ST €, dﬁghﬁc "€ hat can be
used as a si fF&smidr  honol ogous reconbi nation in

"reconbi neer i ng- ¢ SE@N 03 iDAGkRIpic 3t 2 néddolidelsiqiBise 672 PRRAy DodinfON- r andom
~nucleic acidygeq n%ﬁe ge that can be used as a site for site-specific

honol ogous reconbi nati on nedi ated by a site-specific reconbi nase gene
product (ex: Crefll08h SBR: 104G miexampBof a@MBotid syyomesfamdommDodies ¢ aci d
sequence thatéad alter the chromatin structure of a host genone (ex:
1154 chi cken bet in insul at o A non-random nucl ei c
aci d sequence eniog%‘bg’gé'g)%H?%WP?%%W%@&WWF%&%‘WH‘{eﬁ%ft can serve
as a DNA seqdmeeMEdr honol ogous reconbi nation in .

"r econbi neer | ng- RRTSHEIS ds RACLERE B nibhicklalES dra SR VLS o7 = a
random nucl eg{al d‘ﬁ sequence that does not enco or a restriction
site or any 0O bi ol ogi cal function resident WI thin the nmultigenic
docki ng vect or GIOOPESEQIS73s aa exumple bfamehipmida sgleratfird ShBiROMaR G
consi sting Ofpanidlias al i ty of rest riction sites unique to the
mul ti geni ¢ docki L})g ?@{ [0172] These nodul es are fl anked by
restriction siteS Q{?a% 378 el gutraile sttt 2 dtkivagorfect or s.
These nodul ePlagsbci ated restriction sites can be defined according to
the following classifications: A VB = restriction sites defining the
boundaries of a vector backbone nodul®e B. ES = restriction sites
defining the boundaries of a genome expression host sel ector nodul e
WD 2007/ 038276PCT/ US2006/ 036992 C. TX = synthetic Bst-X | sites
generati ng overhangs conpati ble to specific rare and hom ng



D. CM=restriction sites defining the boundaries of a chromatin

nmodi fication nodule+ E. SB = restriction sites defining the
boundaries of a site-specific reconbination nodule F. BL =
restriction sites producing blunt ends [0173] One enbodi nent of
the invention can be defined by the nucl eotide sequence residing

bet ween the VEXWBYSHickbone pivots VB-1 and ' VB-5, wh&FELRGEI2= Aat
Il and VB-5 = BspE I. 1. VB-1is Aat Il 2. No sequence or Random

nucl eoti de sequence 3. ES-1 = SexA | 4. Random nucl eoti de sequence

stuffer (or g;?) k@%ﬁ %%(%TD;D iﬁ%ﬁ%}%mile ?%E a];Blbcgeot?de éem%(rﬁogna Qyu%le%gtci)rq.e sequence

stuffer (or om nucl eot’i de
sequence st uPkerd¥E$ SRS Mdul e) 9. No sequence or Random nucl eoti de

sequence st uf fer [@@%SWD]-IO?S aK%mbie aﬂanum&ﬁﬂeﬂﬁ@&ggﬁ&t@@/e&&qUen_ce ( or
CVD Modul e) ..CM2 = Sac | 13. No sequence or Random nucl eoti de

sequence stu W14, TX-1 = Bst X (I-Ceu I') forward orientation 15.

Random nucl egti de sequence stuffer (or PE3 Mdule) 16. TX-2 = Bst X |
(1-Sce 1) rePEYNEIRNG QHYERMSIHFER 70 DSCRIBE GER BYEYI I Endom nucl eot i de

sequence st uf f er [0d8)] Fichbrgbses ofvhi@inbention, the following terms are defined as follows:

[0079] “Chromatin modification domain” (CMD) refers to nucleotide sequences
that interact with a variety of proteins associated with matntaining and/or altering
chromatin structure.

[0080] “Cloning” refers to the process of ligating a DNA molecule into a plasmid
and transferring it an appropriate host cell for duplication during propagation of the host.

[0081] The term “cloning vector” refers to a circular DNA molecule minimally
containing an Origin of Replication, a means for positive selection of host cells harboring
the vector such as an antibiotic-resistance gene; and a multiple cloning site. A cloning
vector can consist of & plasmid, a cosmid, an artificial chromosome (BAC, PAC, YAC, and
others) or a viral vector backbone, -

[0082] “Cognate sequerice” or “cognate sequences” refer to the minimal string of
nucleotides required for a restriction enzyme to bind and cledve a DNA molecule or gene.

[0083] “Common” refers to any restriction site that occurs relatively frequently
within a genome. ,

[0084] “Compatible to” refers a terminus or end, either 5 or 3’, of a strand of DNA
which can form hydrogen bonds with any other complementary termini either cleaved with
the same restriction enzyme or created by some other method. Since any DNA that
contains a specific restriction site for a restriction enzyme will be cut in the same manner
as any other DNA containing the same sequence, those cleaved ends will be
complementary and thus compatible. Therefore, the ends of any DNA molecules cut with
the same restriction enzyme “match” each other in the way adjacent pieces of a jigsaw
puzzle “match”, and can be enzymatically linked together. Compatible ends will form a

restriction site for a particular restriction enzyme when combined together.

-19-



19. Random nucl eo-ti de sequence stuffer (or CVD Mbdule) 20. CM4 =
Sac |l WD 2007/ 038276PCT/ US2006/ 036992 21. No sequence or Random
nucl eoti de sequence stuffer«22. GP-1 = (AsiS I/Pac I/Sbf 1) 23.

Random nucl eoti de sequence stuffer (or PE3 Mdule). 24. 0-4/ CM5 =
(Swa I/ Rsr 11/Bsi W 25, Random nucl eoti de sequence stuffer (or CMVD

Modul e) 26. GyoSomodas |, which has same notif as Kas QCT%ZOOMQ@QZ
sequence or Random nucl eoti de sequence staffer 28. SB-1 = Nsi |, the
sticky overhang is conpatible to Sbf I 29. No sequence or Random
nucl eoti de sequence stuffer 30. BL:1 = Sfo |.31. No sequence or
Random nucl eot i de[0g¥silence éﬁmt}us‘usf’efexsiﬁﬂhe';BJsesQowahedidinga&blemnd;eequence or

Random ! eobi A6, SEAUA8A.aHY] 8k MvyBhd gy A0 nDBPOUCNCe

or Random nucl eot| de se e 5tu e sticky
overhang is cOmpsblr Bwe@aqgéthgsqupt sTpTCIUeRESs of s tnih desired PNRAIWHWA nucl eot i de

sequence stuffer [B@s] OMATomtrDPeefds to s B9A mRaAR eyRBdiLed BRbisdavsequence
staffer (or %ng/ﬁeps wﬁ]}m a cloning vector plasmid, and is commenly used to direct gene
expression in any appropriate cell host such as cultured cells ir vitro, or a ransgenic mouse
i vivo. A transgene used to make such a mouse can also be referred to as a DNA
construct, especially during the period of time when the transgene is beihg designed and
synthesized. | |

[0087] “DNA fragment” refers to any isolated molecule of DNA, including but not
limited to a protein-coding sequence, reporter gene, promoter, enhaﬁcer, intron, exon,
poly-A tail, multiple cloning site, nuclear localization sTgnal, or mRNA stabilization signal,
or any other naturally occurring,or synthetic DNA molecule. Alternatively, a DNA
fragment may be completely of synihetic origin, produced iz vitro. Furthermore, a DNA
fragment may comprise any combination of isolated naturally 6ccurﬁng and/or synthetic
fragments,

[0088] “Docking Plasmid” refers to a specialized cloning vector plasmid used in
the invention to assemble DNA fragments into a DNA construct.

[0089] “Endonucllease” or “endonuclease enzyme”, also commanly referred to
herein as a “restriction enzyme,” refers to a member or members of a classification of
catalytic molecules that bind a restriction site encoded in a DNA molecule and cleave the
DNA moiecule at a precise location within or near the sequence.

[0090] The terms “endonuclease restriction site” or “restriction site” (as well as
“cognate sequence” or “cognate sequences”, above) refer to the minimal siring of
nucleotides required for a restriction enzyme to bind and cleave a DNA molecuie or gene.

[0091] “Enhancer region” refers to a nucleotide sequence that is not required for
expression of a target gene, but will increasc the level of gene expression under appropriate
conditions,

[0092] “Gene e;xpreésion host selector gene” (GEH-S) refers to a genetic element
that can confer to a host organism a trait that can be selected, tracked, or detected by optical
sensors, PCR amplification, biochemical assays, or by cell/organism survival assays
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40. CM8 = Sph | 41. Random nucl eoti de sequence stuffer (or SRS
Modul e) 42. HE-4 = PI-Sce | (forward orientation) 43. Random

nucl eoti de sequence stuffer (or BRD Mddul e) 44. VB-5 = BspE |

[0174) FIGS. 17, 18, and 19 illustrate how the multigenic docking
vector in FIG 16 can serve as a DNA backbone, using conventi onal
subcl oni ng odol ogies, to build a multigenic vector having two
()wore PE3 25@5?@@@3 is exanple of building a nultgeﬁFyU§@@g§?”mﬁth
three distinct PE3 nodul es enploys the preferred order of subel oning
events based upon the statistical probability that the pivots needed
to create a ’ -45. - Folng TNl | wi |l not
be present irggﬁgﬁ%ﬁ%&ﬁ%gﬁégeg?ggﬁggggvﬁﬁﬁﬁpﬁéggﬁﬁkﬁﬂ?%ﬁﬁﬁQBr

mul ti geni ¢ ve&&mSH-backbone. [0175] The preferred order of 8060:1ing
PE3 nodul fesI : Nt o {0odee THeLt ui Q&ﬂip%mdﬂckﬂ“ﬂlgm&er:] (Py?ghdgrsediiﬂt&gu?ﬁgﬁaaged in Flh G
16 is as fo .[0176]..1. A PE3. ule sho e subcloned into the
PE3-2 stuff eFr%m%%ol[annu?l?_c%]%ets?qugnﬁ%re?uﬁ%%glsﬁémﬁ%ﬁEef s"$houl d be chosen
accordi ng to thel0§94diEredeimufinseticed ‘Gpduepare fseshiiadninighaspentds witgthe Nsj | or
BsrG | Sfo | gnifid diktinctioRbeild thbt dn “BSdrtXis tnsdr@Ulidid Ine octod MR 0B8R G NRLerRES nodul e
shoul d be sugcioned into

h E3- 3 dopuai n. ne and this PE3 nodul e
shoul d be chSS&KTE¥EE |°ﬁ1t§ G@SET ﬁ@g%er 'dgg’gé&leéﬁnﬁéeﬁé%mﬂ?ve‘%oé“ ol | owi ng
sites: iv. Shictol A, (BIprinserids coBiyfonly used forne isolpted rBaIilévskd agian inseBst X 1
[0178] 3. ThgtotaRiottkr REd0dt e shoul d be subcl oned into the PE3-1

domai n [01@@45,3 E3 dull'e ﬁ{‘}a{ fulfills the criteria listed in
item 1 can be sulfCTHAYET RES 1 A sERTIreE O SEKRPRAIE-0WrE BBy
i ndependent | yfagene frand ngretoheo preeib-ordinpagiltbonsorand PE3 nodul e by
digesting with t QS LafitkaGlid ' recogni zes
a single restricti 6;1 S| tie"l %nsgﬁﬂgﬂwéatg\ﬂn%iﬁﬁﬁgn&a&?ﬁseggéﬁ nd enzyne
recogni zes a“@Ayreesietrpyting piggroLinelinipEtt he GP-4 domain. The enzynes
sel ect ed" nust no00X tMuliptelzloning i’ (MES) reforciu heicotia s@eaceptompidnghi S
process is il bRt ; c for.. [ t he

ot e ol ol oy (PR kDR LSRR

PE3- A rmdulelg i nto X i ral n requires the
prepar at i on Bfhepuppisabsloning NG dieepsts BRekkymeenergdtEdd by cutting the
mul ti geri ¢ docki logpsvEe tenti “nlMAstdbllieatinZeynem SreiBs k Rqteadddi 184 thidis Thi s

nol ecul ar Dbi S docki ints. with -Asi S

| -specific aﬁ%gr%? a{bﬁédg%g%feﬁg @%%?0&0%%? an%g’."P“ FAO%r  DNA
fragment™ cont ai niP$7g! s & eogiritisdo define’3 wiaen pafuinie do acszayp eff restsictina sigsr epar ed by
di gest i rfg Wi shdansAigi heh argifle JREE reshrictib@iesiSBtidbup RGuRE bRfor BaGkhrne and

P133- A nodul rfeBIL eng'mpsl, R pv%rmn%?elsild% réplrepelr(ltg g‘ne 5 pﬂx‘gogfor the nucleotide

sequences downstream from the group of restriction sites.

[0100] The term “Origin of Replication™ (ORI) refers to nucleotide sequences that
direct replication or duplication of a plasmid within a host cel]

{0101] “PCR terminator over-hang cloning technology” refers to the process of
amplifying genetic modules using the polymerase chain reaction in conjunction with
single-stranded DNA primers with protected S’over'-hanging nucleotides that can serve as
junction sites with complementary DNA over-hangs. | '

[0102] “Poly-A tail” refers to a sequence of adenine (A) nucleotides cormmonly

found at the end of messenger RNA (mRNA) molecules. A Poly-A tail signat is
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t oget her using a DNA |igase enzyne to generate a nulti genl c vector
cont ai ni ng the PE3-A nodul e. [0180] FIG 18 introduces one

met hodol ogy by which a PE3 nodul-e that fulfills the criteria initem
2 can be subcloned into the nmultigenic docking vector containing the
PE3- A nodule at the PE3-3 Multiple Cloning Site (PE3-3 MCS). In this
exanpl e, the PE3-A nodul e does not contain either a Nsi | or a BsrG |
site (designaP@atWmsFG 16 as SB-1 and SB-2, respect iR@luso0s/aendz t he
PE3- B nodul e does not contain a Sbf | or a BsiWIl site. As depicted
in FIG 18, a linearized PE3-B nodule is produced by digesting the
PE3-B nodul e vector with Sbf | and Bsi WI. The Ilqearl zed mul tigenic
vect or backboW@moeteﬁweﬂﬁﬁeedeHﬁg@Wfﬁgﬁv&S%BFFS ljtatexpresipn @ | The
conpl enent ar y ths dn€dcinteeeethesi ve ends in the PE3-B m)dul e and the

{1 geni Vet or oharkhRnG, AR e LAyl 04SHIShe RURBIGTGR! Y Usi ng

a DNA |igase enzy cons
mul ti geni c veé‘t“t)‘?h‘%ﬁe@ee‘iﬁ?mﬁdr@\’wgmﬂd%?ﬁ‘éfs rEZNE! RHtnesscaf it a

conti guous papNA eduehdag, Mnﬂliﬂc%HJaﬁi/orRNAtralédﬂﬂI&i] FIG 18 represents

only one of numer trate f.or. s into the
PE3-3 Stuffer don@}:bznﬁln¥ ?%stref”t“@as&“dcmm %gct ng e

subcl oni ng st #dkedghest, Pr}*ié?"llﬂd@utlhethpN@&Mmha@ﬁat selaf Mﬁﬁipm@@ﬁB

nmodul es and | i neapidpedadiish hicgei eeqamklraws tymE&rbeaﬂmsmuayduw :

sti cky/ bl unt, i,nts. These

n
alternative s uﬂ)“é?cgsﬁéaﬁgﬁ ngtt%%{icﬁ%se%ncés E@“%Pge"&w eglﬁntst %‘”ﬁo AHl ay | ower
success rat escofipeniefite samg mejeduieq Breinumpennt walgvides raghized intharhrdom

sticky/ sti ckyseefexc@st;@cgbee&mu{m iréneﬁtmthb}een&m& i B2 n&RMebe chosen
if the structure of eilt qstgn{%n%cr 3-A or PE3-B podul.es does not neet

one or nore of ™ PREWPY ésﬂ“ie‘i‘i“"l"t’@?ﬁ“‘?“"fz add"[“ﬁ‘?ﬂé"‘?f"“ﬁ G 19
iIlustrates howegesRERbTaUtBligahispefesulie temedbs oirodéthequeeted | geni ¢
vect or cont ai ulGe § A j’e'%%a Aolfdnd rg?fotﬁemﬁe%ﬁ&mﬁaggﬁatﬁﬁam%@gy requires
that neither the PE3-A nor the PE3-B contaln a Bst ite. In this
strategy, the™fi Tﬂe@@ﬁﬁ? “H’B‘E'WP APoFeEERem Fgrepiehis PP d: 15y gest i ng
wWth BstX |. fiheofite8n@Glavdddsnngy bessed.i neari zed by digesting with the
hom ng endonucl eaf§l%§] kar@éferlstgggest{‘mtfgggtehmto?— c{ag&iyiﬁf}c utl Ivﬂﬁﬂg PE3-C
nodul e and nul tigeni'c docking vector are nk Iy

bi ocheni cal | y¥#8¥ng a- DNA | i gase enzyne. The resulting DNA nol ecul e
consi sts of the rnudoti ‘gﬁﬁkhlﬁnaﬂmhﬂTrerbhﬁhﬁieﬁudEh@eﬁ%&h&@\faclf?ﬁ3th5 and PE3-C
nodul es are [ 0183]

F G 201 1 ust ey ol bR Bhierlanh Dy BYRERE PR Sucsiit g 1

modi fi cat i on ‘CREHRPHE rEaciDhe Biescres ef adeft repombiretiotin hBAY A grighomai ns  ( 3RD)

can be WO 2Q&:éhkd8ahbfn REX) ﬂﬁﬁ%&i@%&ganﬁcmAng@%mb@&ﬂn@ a

mul tigentc d i.ng bacterial reconbineering
met hodol ogi eglghlgéﬁg?eﬂ’%%g&oagnp teed ¥%E"SE3 mpdul e repl aces the PE3-1

Stuffer Domain tHP8% g‘?@c?wﬂa@s | 1efFes isfihetpesprey Qb epipa cndomoas witsiselestiteon  bet ween

the CM /BRD dabmbifs: eﬁﬂyﬂébkri Jbgjmkw&rhwﬂalmmli’é&en@mhﬂcﬁlHeactédhs@bPB Modul e
Vector and t eni Vect or.

This strat eg{}r c?nél?nase Enzé(m?s i traﬁss]oecat% °§nr?3? “emyml%ﬂﬁlﬁgr&??eg) %?ijec@gem al

bacteri al st rigd ferpHE ehqiectlhe expressi on of reconbi nation enzymes can
be induced by en\(mmg%? en@ha@gesn&mﬁé@e@é{ceseﬁc%ﬁﬁpﬁﬁ&tm.ﬁcﬁllor
ac

nmet abol i c). for lé_m ; f o od| pe t he invention,
illustrated in el mé’ho 683 (5“3 TRETD mfeFFét nucl eoti de sequenc. e
residi ng bet ween the vector backbone pivots VB-1 and \TB5, wherein
VB- 1 Aat Il and VB-5 = BspE I. 1. yB-1 is Aat Il 2. No sequence or
Random nucl eoti de sequence 3. ES-1 = _SexA | 4. Random nucl eoti de
sequence attar (or GHS Modul e) 5. ES*> = Srf | 6. Random nucl eoti de
sequence stuffer (or BRD Module) 7. HE-3 = I-Ppo | 8. Random

nucl eoti de sequence stuffer (or. SRS Mdule) 9. No sequence or Random



13. No sequence or Random nucl eoti de sequence stuffer 14. HE-1 =
|-Ceu | forward orientation 15. Random nucl eoti de sequence stuffer
(or PE3 Module) 16. HE-2 = 1-See | reverse orientation 17. No
sequence or Random nucl eoti de sequence stuffer 18. CM3 = Me | 19.
Random nucl eoti de sequence stuffer (or CVD Modul e) 20. C144 = Sac I

21. No sequence or Random nucl eoti de sequence stuffer -
2007/ 038276P&F) UEIHBE 036992 22. GP-1 = (Asi S |/ Pac |F§BPSZP‘)6’“?26?2
Random nucl eoti de sequence stuffer (or PE3 Mddule) 24. G4/ CM5 =

(Swa I/Rsr I1/BsiWIl) 25. Random nucl eoti de sequence stuffer (or CMD

Modul e) 26. CM 6 OTIOEI‘EH tllrctlm Eo'ﬁucﬂéﬁ” ST fIBLe ngmg'%‘éégg%ﬁlmf%gﬂ E{N? X

sequence or Rand Teot ! de sequence st uf .
(1 ?Ceu 1) f obdRiey cbrdagsfiosiion effatalgic mojiles thagbind 3 cognaigecagercsPNdver hang i s

conpati bl e tﬁdaba‘ve the BIOA mblacuk@OHIRRBE oRfionMARE BRsfuGteot | de Sequence
stuffer 31. BL- [Ué]éﬁfsglll_ﬂ eZV?écto N?ers%?a pema?zed 8omng vec%r Ir)nismldc use% th

sequence stuffer
invention to make an intermediate molecule that will modify the ends of a DNA fragment.

[0112] “Tag sequence” (TAG) refers to nucleotide sequences encoding a unique
protein region that allows it to be detected, or in some cases, distinguished from any
endogenous counterpart,

[0113] “Untranslated region” (UTR) refers to nucleotide sequences encompassing
the non-protein-coding region of an mRNA molecule. These untranslated regions can
reside at the 5° end (5 UTR) or the 3° end (3' UTR) an mRNA molecule.

[0114] “Unique” refers to any restriction endonuclease or HE site that is not found

elsewhere within a particular DNA molecule.

DETAILED DESCRIPTION OF THE INVENTION

[0115] The present invention provides structures for and methods to create a
multigenic docking vector, typically a plasmid vector and also referred to as a modular
cloning vector for the synthesis of a PE3 transgene or other complicated DNA construct by
providing a backbone having modular cloning or docking points therein. The invention is
uscful for assembling a variety of DNA fragments in_to a de novo DNA construct or
transgene by using cloning vectors optimized to reduce the amount of manipulétion
frequently needed. The PE3 fransgenic vector, herein referred to herein as a PE3 do cking
vector or Docking Plasmid, typically contains at least one multiple cloning site (MCS) and
multiple sets of rare restriction and/or unique homing endonuclease (“HE") sites, arranged
in a linear pattern, This arrangement defines a modular architecture that allows the user to
place domain modules as inserts into a PE3 transgene construct without disturbing the
integrity of DNA elements already incorporated into the Docking Plasmid in previous
cloning steps. ‘

[0116] While the present invention discloses and exemplifies modular vectors and
methods for building genetic domain modules into PE3 transgene modules, and PE3

transgene modules for insertion into multigenic vectors, that are plasmid cloning vectors,
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34. No sequence or Random nucl eotide sequence stiffer 35. BL-3 = Nru
| 36. No sequence or Random nucl eoti de sequence staffer 37. 80-2
=13srG |, the sticky overhang is conpatible to BsiW38. No sequence
or Random nucl eoti de sequence stuffer 39. TX-2 = Bst X '1(1-See |)
reverse orientation 40. No sequence or Random nucl eoti de sequence
stuffer 41. CM7 = Spe | 42. Random nucl eoti de sequence stuffer (or
CVD Modul e) 480 :@0&2% Spit | 44. Random nucl eoti de seaquannes &t f er
(or SRS Module) 45. 'HE-4 = P1-See | (forward orientation) 46. Random
nucl eoti de sequence stuffer (or BRD Module) 47. VB-5 = BspE |

[0185] FIG 20 illustrates how hom ng endonucl eases can be used to

i ntroduce a PBSilmrydhde cinfe ered th buillVidnttic derrinonoddeslend RE3 Yesgemrmoddsscr i bed
above. In thi %lﬁﬁ%cﬁmmwaﬁat%ﬁ% KRk ﬁxcﬁm@os!nhﬁomﬁﬁthlgﬁ%cﬁorﬂ:QCk' ng
vector are Ilnea ]y & g ﬁtl n V\?Bﬁg e hom n g endonucl eases
|-Ceu | and | “’§8 actefﬁé’“ i P’F‘ﬁg“ef érThP’E?’Yf‘BH P& BE™ i nked to
the |inear mnuketicgenirsopaaddimgthymahidclofiigoedelo allokyrarsfet ofghe indDNA | i gase
enzyme. This PEﬁ%nsgene )!Qh%@%?&%&%r@!?%(&%%% Qﬁlﬁ%@e%r §q‘&@rﬁ1l3 ni ng

strategy can be Uf I f a PE3 nodul e within a tigenic ock| ng
vector, or belAPA¥ oduced into a ' docking vector, does not neet one
or nore of the cr[0¥] i plesestimentionprividentBat Both e DU’ &ds ofeach of te0186] The

Ml ti genic do@&h%o%ﬁ?&e&r pﬂﬂ)Pf Jn&@l[:}yof BQ&'&E@Q{OE Ie@%nmlsgns aéh]ﬁm?npétﬂlelzl G 8

can be used to, assenb ransgenes { are first
constructed i Nt Wgnﬁfé‘ﬂéi‘%fdd @ta“a‘lﬂie"cﬂ‘i"“li‘ﬁ Bfasert. cﬁDf ol abistdeskingr ns
needed to conpint cooteinga I@ﬁibéexisﬁﬁ@:ﬂnbtﬁ@nible&ﬁﬁ@ﬂﬂﬁﬁon dREymb ﬁlc}tdatsgr@ﬂd;hee two

types of posi zh;m&;cﬁg Ooga@g%n;ﬁ réﬁale@fafea PR8l:8 Ttgédismmﬁd 1871 A

non- hunti ng. exa oni ng | tigenic
(or Primary) DOeibeslsaye éfétr#P%!PnB Emrg Hé‘wmﬁw qmlnnaﬁbl@‘-i’ sedfelcreatsapsiristios t he

fol | ow ng seqsieft Skl vekeB®iRdes is contbinkdVGithAHo0RY do'c'lb@tp@ﬂt A'secoMckmg .
Mmoer i on ot ta ol R ERRIR R LERMOMTLL Bl S in it BB ot or
exanpl e, Aat tpslmcawnqgmb sup]) as Swal. Any second insert will have at ifs 3’ end a compatible
nucleotide sequencs to combine with the cleaved 5° end of the cleaved second docking
point to create a restriction site for Swal. Fusther, the 37 end of the first insert and the 5’
end of the second insert, in. order to be accommodatingly inserted into the modular cloning
vector plasmid and also thereafter be removed at the same point, must contain compatible
ends to create a third restriction site for a third non-variable rare restriction enzyme, stuch
as, for example, Pacl or Sall.
[0118] The domain module docking vectors of the invention, herein also known as
“shuttle vectors” to shuttle in domain modules into the PE3 docking veotor, contain a
multiple cloning site with common restriction sites, which is flanked by at least rare
restriction, and optionally with HE sites. The shuttle vectors are desi gned for cloning
fragments of DNA into the common restriction sites between the rare restriction sites. The
cloned fragments can subsequently be released by cleavage at the rare restriction {or HE)
site or sites, and iﬁcoq:erated into the Pe3 docking vector using the same rare restriction
and/or HE site or sites found in the shuttle vectors,
[0119] Thus, unlike conventional cloning vectors, the desigﬁ of the MCS allows
domain modutes (“cassettes” or modules of DNA fragments) to be inserted into the
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2. An ML3 Rev. priner site, 3. Apair of unique HE sites in opposite
orientation flanking a random nucl eoti de sequence of DNA that can
serve as a genone expression host sel ector gene acceptor nodul e
(RNAS- GEH- S1) (for exanple, PI-Scel (forward orientation) and P1- See!
(reverse orientation)), 4. A non-variable and uni que, common
restriction site that allows. cloning of a shuttle vector nodul e
downst r eam oYX 0pai r (for exanple, Eco01091), 5. PRI¥§00e/ep6992
groupi ng of non-variable rare restriction sites that define the S
portion a Left Reconbination Ann nodul e (for exanpl e, SgrA | and Asi S

), 6. Random nucl eoti_ de se ences E dgcgrvedta Jalef ;

Reconbi nat i gPPAu§raEREci e By I"%“"(éi‘i&@g %&) T8 R ’7’( dp groupi ng of
non-vari abl eshgisieg 1 @eip of 6t resiricton tiles Likkvte, caefcirhe egsfere®ovedsingi on of t he
Left Recorrb'tﬂ:asgrhqul'e égu%t1apﬁ%$}%en%gy£n@ rc@lfac@& wﬁ%ﬁﬂ&h& DNR%@@:EM ul, and
Ascl), 8. A unique exa 4 8 .

ori ent at i on)d mtegst. K“Spf%“ﬁ‘ea&f’ sﬁ?ﬁi”?ﬁ?ﬂ‘“&%ﬂ“ﬁ 5??8"“&5?“({‘ %e“mﬁ’g“ﬁﬁf@ﬁ"
restriction dickigmd tdsinikihmg having andeiih tivwairddis destseqUernbe, ® DNA t hat
can serve as i f

(R V. 1oy ATRid s BB b AQuRaRBIAFREEPE e PME 1)
pair of uni RV Bemsut ptogh ’E“@@"efi'hta e siodude "écr“ifé%'tgé?‘imﬁ?i‘ Tesfiinesiten t he

vari abl e nUQi'e@t%b E@seﬁ%teﬁﬁhghﬁdﬂi‘lﬁld BskeXidnsféreiat midoki fopmat beei s def i ned
by nucl eoti dde o EI.[’ISC%'I tltle(}m{ll c?_\E%Qt% % Jf?a@&ma% she@' i*'u?th 9r ated by
t he orderlngo ]F ent giriction sites arrange

rever se- conpt aéﬁ@rﬂ““@?"im@m“awftﬁﬁﬂe?"éﬁ‘° eslaspigfigduappaddesip the %”r war d

ori ent at i on)p.diaek PREMiSHEN otk VRS INs TaloRdwip@ELrfibanighng a random

nucl eoti de Zﬂﬁgﬁ%nce }§pﬁ%ﬁqi\jegt%&ﬁo%%%eds\w&\{hcBlgb%ar? conpl ex transgenc

acceptor unique HE sites in
opposite orient a[ﬂllilﬂrﬁa@ldaq#klgn'gntéi\?ﬁraﬁmrnmwtb@w% wegueMaieh of DNA

that can seryg 1@p3&f§ab%mz!sﬁ%o ﬁfe@ﬂ&%ﬁh@le?&%@&&'&% smmh@m BM&FES 2)
(for exanple verse

J Scel \(1%{) V\@rd orletatlo%) : g‘

ori ent at | on)fed oypings ofk epst higpponaypnable sagg resty ‘8’??83’ 6‘]%“«‘3?1?53 o 14. A
pai r of non-fired grabhm ommcunﬁlqlﬁelon ~poirhirowe restion sits dmatituiees f | anki ng a
random nucl eqid.ge s&%ﬁé&@%@n@ mm%lemas 1&%&@:&&?&1@%:1%@ hergyad i n

dif t d f Xh
oo 1 catt o, SOTR 0 serespl L Rl e (RO R S (l ol g o D00 |

above (| Scelepd of anechf tht wocdnsimrteliseseontining A pigicbidln jequeh@.of dhoikd, eld gr oupi ng

of non:vari 5 rtion a
R ght Recoma o P oy e R ke sl SIS iRGbaanRE 08

1), 17. Rand®ifP fRIer @ty gus @aqﬁéﬂ@é%b‘ﬁtvﬁ%theeﬁhe@amp% infefeRyht
Reconbi nat i an hadtedtag pliothe dckdlclonifgRISpIERRA o arlBprophiafeires@ith gr oupi ng of
non-vari abl & L@l €4 &SldeGle gg?rg,';&ma&{m idhehl et BRsRnaRQdshi on_of the

Ri ght Reconbi nat'i on Armeace for exanple, Rsr 11, Swa I,
and Bsi W) ‘"1@3S"i&‘eﬁ%b‘i‘i&‘f‘?‘&‘Bﬁfﬁedé!ﬁﬂhiﬁ‘ﬁ"tﬂ&‘é’“°‘cpéﬁ%ﬁﬂn9?‘é‘§fhfsls't‘}%”ilabn site
that al | ows s6ditnkimidig@ibn Racsibiliht doekinggoin® tire DR endulpstonegarxef an HE pair
(for exanpl & af.ﬁﬁg&melmo&%ﬁs a?@l% gﬁcﬁ%tp}shgés g\"d%‘letﬁngchgneu?m)ﬁﬁ'&l% psite

orientation? e seque \at can
serve as a g@ﬁ@%ﬁa@kﬁr@s’s‘-‘ﬁﬂﬁh Hewromier estigien @@W@S - alcde mpdulsicaniisilul e
( RNAS- GEH- Saater()é@;ﬁove@gmlnay mEHuyeBmebut (nf*@ﬂwa,r d orientation) and Pl-Psp

| (reverse orie i ner. site. | aced in
reverse orient a{]BﬁH Vﬂﬂg )t is posmble to em';}{ﬂ' ova smole re?lntgmlp sife at he pwog pomto

flanking the modules there is a distinct possibility that a single “rare” restriction site is
quite frequent within that particular DNA. molecule. Recall that the frequency of restriction
- -25-



22. Three non-variabl e and uni que common. restrl ctl on sites that
define a 3' insertion site for -the nutat ed pU019 vector described
above (for example, Pme |, Sap |, and BspH 1). , [0188] As an
exanpl e of the nmethod of practl cing the present invention, a
transgene can be constructed contai ning these el ements: 1. Nucleotide:
sequences of the human promoter.-for surfact ant protein C (SP-C), 2.
Sequences encwdizngedste protei n product of the nouse gerarus2006/036992

gr anul ocyt e- macr ophage col.ony-stinmulating factor-receptor beta-c
(GWRfic) 3. Rabbit betaglobin intron sequences, and 4. SV40 poly-A
si gnal . [0189] The SP-C sequence Contains internal BanmH | sites,
and can be r ehaassts i s dnatibt & 4pareaidad bpleaBurdmpn B periglerPrawier  and
EcoR . GWI %Jaymew@&&&aimma céhaﬁneamaéadma@,numthﬁ[u& pfRom i ts

parental plasm and Xhol F g dvan{a eg QLN intron
sequences carfePeEncelit 2lgnif prespnt Ftt‘%p’}f?é?"éf‘ﬁtﬂﬁfe OFREPE HATPR ESR®  The
SV-40 pol y- A ricd than@freshietia it of thopivo: foitsp e maa#efegﬂbhglms'ﬁnw thdg opthol and
Sad. Because rQrF regtgcqgﬁpﬁgﬁglﬁgﬁg pi@?p&ﬁ( Qécaugefthu; s§§§1£a§ Sﬂaﬁﬂy §ﬂn§o?e~°than none of

t he parental assenb Q gfnee ed
fragnents. one of g 19 ftioT Files & iséng ¥tk @aD%Sf-‘ﬂ‘tfmeaf tf‘arf‘épd BYIHEH} 1 ansgene
in the PE3 DagihRE. Hwaefitch aistprereriticamt somereaisan fhede b restiictioSiitade Not |
and PspOML gener » pr onot er
Sequences. ar -kt ELPNO b SEHE Syt R TR AP M
and EcoR1 si tteaffegfthe Spgeriptia/trgastation of the targgmolprulsy itk thigpumbef; & ¢ eaction i s
cal | ed pSVPSRGnRuatibralf le@mdtiBgsitRhaRRg dztiRfiwi Belat et /By losg.eps wel | known
to those skilled in the art, the rabbit betagl obin intron sequences
are cloned into the EcoRl site of pSVP-SPC. Orientation of the intron
in the resul tant RomeieMyenki ¥eelersconstruct is verified by sequencing the
product, called p[@MEyﬁE’@sﬁd%@asﬁphﬁId}%x@én&H&tomﬁra@ﬂbddmeﬁt@ﬂmare exci sed
and isolated as one coni% % ous B%grﬂent rﬁo P 1cons1 ig-re usi ng Asi S1
and Ascl. CorfETPHBPI% °fF fE=pRy “ﬁve“ﬁ"i s f fi*Asi S1 and
Ascl in prepafBNAbaving owltiple gmng@ln2wndht>’pﬂq@lmpleﬁmﬁt @hf/qommmﬂule- 52 -

segnent. The dgékﬁgo&%f éompﬁsesqnnuiﬂb@gaemtmuﬂe (Mcdaee) chasikidg bitRe DoCki ng
Plasm d, pro

ragment ©s PRRREd- s beaars M b 2 B w TS, Hetiifiequos el |
known t o t hostniskiite bogghiriiesr dundityaf testridtitn sttes thatpegindependyatdy selerted frohe  BantHl

site and the Bl e eRORNL MR b Rer afrgsygo oFiferdsdiction sﬂ:hﬁﬁ:[e%sm tant
pl asmid (pDPSPC- GVi213c4G) is prop agate and recover he fi nal

cl oni ng st ep &g REUEHET Y LIGPRET BTk AUBEIe) SR 2pg ﬁe‘m“ﬁ% 40- pol yA
fragment i s oWt malle embledtheéhiocldning nith gBadd mategid of igterkdnitweeTvp Bt vect or

pDS1- SPCGML2 Jr%ﬁwtqoggﬁegn t@%ﬂplp Elﬁﬁr%%te%ff th%rr@ﬁlﬁ)e g‘ﬁé gethléE' fnfeicﬁg and
recover ed. Ayp&%alon mX I'S prepar a_10: 1T nol ar aItIOO

SV- 40pol yA t & Qfe%ﬁéﬁowngafﬁ%veem@% SP%‘P F'ts’ﬁﬂcbfiﬁ‘aa gL el
propagat ed aniieshaant ¢is thesn as MC-1and MOL91] The new pl asmid, pDSl SPC-
GWR fic-n3G pA Cﬂgh@ A8 4@t nﬁhﬁm%ngv;cgﬂﬁ% c%mzeg)gpah'a&eﬁca&sgene

i ncluding a uniq restriction whi ch t he
entire pDS| - SIRS-CAHGRIYEEATTPA 4 ﬁa@ﬁiﬂﬁi‘k@’éﬁ'“ﬁ@e fl?%ézfeﬁz%mﬂzﬁr
transfecti on pivoss eacletblipdisy Billdag tv@ethnl-Garidhle ritt @et@utist sR@[ak Ofinddrhtrein biive

pronucl eus of | i ) 1 o] HE sites,
typically at Thg%et]?pliukssaﬁ%dop geﬁs/t%l{rg}d%ﬁtn?%# g’!;dg e %]oggg%%g%hgg?% e cl eaved
by at |east GMEUHE restriction enzyne, are placed flanking the

nodul aL regi ons, [boah h@c@wém&ﬁez@f]ﬁ&ﬁr&&?abmge &g@&ﬁ@m@tﬁ:ﬁSﬁhﬁeﬁ a(t:)?:epg or
site that ca e er [ i bl e but
not requi redq@(gli %géées(? ghsogn)l-clﬁl S mcloﬁmtgrpe%%% [tseve%orr’iag%é ?@%ﬁét 0 one
another. That is, because HE si tes‘ arZe- asymmetri c and
non-palindromc, it is possible to generate non-conpl enentary
protruding 3" cohesive tails by placing two HE restriction sites in



[0194] This is particularly useful when it is desired to include

| arge transgenes into a vector. Due to the large slit of the insert
it is thernodynamcally nore favorable for a ;53 - , WO

2007/ 038276PCT/ US2006/ 036992 vector to self anneal rather than accept
a large insert. The presence of non-conplenentary tails generated by
t he pIacenen?qﬁmnﬁgfgestriction sites provides favor aBfEUEHEMYE
forces to counteract the thernodynamic inclination for self-ligation
[0195] Further, the asymmetric nature of nost HE protruding tails

al so creates_a power.ful. clonj. ol en used in conpination wth
The Bot x| AR PRI v SRNRG e Mol AR et G e ok
sequence- neutniest ifpbraven bf MEdead MC-p MU sites,diverchiefoming adorgdieatdilde) can be
used to genekaioer. aRIND AlithkEcboliSs, W8 s RSt hud B ol Res LEMSHRAOF | ent ed HE

rotruding tails, ile precluding self-annealing. BstX | (I-See |
Igwd. )1 - Seg |§?1‘8‘%“\°A7§ }‘k‘%’ a‘i""‘ﬁfﬁ\%é?@@ﬁﬁ?%“@"@ Q%S@QFWR@\P’."?“]‘”’(“WT
5' - CCAGAT AACAGCEPAATIAAY T ABPEFST TATIGT@E:. 3The Expression module vector
3" - GGTCTATTGI&%JMF%IMWQQE&%QA thd ﬂ&gﬁk@&rﬁ@&_pﬁ&g%ﬂd eases

noti ncl uded %Rt&]hi-[se i.,stings can aJ sO be use ‘ntai ning the same
functi onal i t { " SAEPARECIEHICHSEuapRFopRsiagthe syb-clpndecpafdrgsiGibat

[ 0197] Anongintlines thekrpressibudotaiges of the present invention, it can be
readi ly appreci aigek:thady (el : . enes

ypi cal |y bontaf o] VU HAREICARIEER, o o P R ok LEDTREISS Il s,

in a very shiPERpEFERdedrt spmivor Qo> postion ofshe Byprewsien fomaindis kewisefiy vary or
redesi gn a nefiyd tass@arhideith stcominsg @R (or CARMENITHHR Badres@fd@hiig 2§ O vVary an

assenbled tr i met hods wouyl d usual.ly take a year or
nore of | abo?ﬁ%?%cﬁ%eg@?ag}gml{eﬂg wrcrgfdﬂf?gl §rldsogw Faﬁ%ggﬂ}%@ecﬁ‘l i nvention,

one can nake®TRET p Bamptednagetiad’ Repddnndopeip.svheoebyileikub;cloaingl t hen do t he
desired testireiicod Preatd moduRerifiY POAMIRGINNRCERSEAF SRRl hai.f | cant

time and ex SN LL, t hat .were origi | y creat .de novo
synt hesi s, Pﬁ@g@nﬁvpﬁggﬁr %Jr%gl?m ne sulkdffwtr’ewrsﬁ%cﬁ'ﬁ{’]’g#(’r %’i?@?‘?%“ﬁ@e ‘glgl‘%‘ﬁl ng
net hods can Y& 16 &Ft SEATPI9S @EF’ wirtian of thesP refestsk damginpie haretina e cferred togy  of

the present ds QYL ih08ecbi gbrd Pivéllf 33588 R e P LRSS oS 2RI E pilseNeNt s
into a mul tiﬁeﬁu@a@orﬂ&o& [apsgenes. tTl}.e PE3 .tr ansgenes .t%rq uce3 usi ng the
i nvention cancbe USed i n aesrRGE ﬁgﬁ?ﬁ‘?ﬁ@r%m’f‘%"é Varrataprof
organi‘sns i riemeigliishyreivatier wfeired to 3s6RStnd habecand ganpive (B potbka@me ®t es Wit h
little or n@efumidn@imaiPAichicati on. [0198] Wil e the present

i nventyj on has belﬁﬁd['# ustrat efd tF)P%/ t he description of enbodi nents
thereof, and whif &t he *BRBEY Hent € be dRrenmodte doekngvpreglinplpding
consi der abl eenteivats BP1, GF2,1G83 md GP Hyvbrandpde e rasigstion bigt scBéledifidmary Way
imt the sGopeeofsibsr BReANCHChAt IE: 1.9 46lh 06k fichy bRl onal
advant ages eﬁRQSigpldéffirﬁat L ONg, W | I _be readil'y apparént "t o ose
skilled in the”arty® %“\’r‘igilﬁtp‘i"blrfqﬁ“ﬁﬂ?/{‘“é“bF‘Bé@@FIé@aﬂ&SﬂsSﬁ% therefore
not | i nited adSse8Adl Ir angrhore typisqie edlebteccivottaibertidup conti@ipg @€Y, 26 1V@r Met hods
and st ructugsor, AR il | sl eos P ARl 65y SAAPR Hand, descr | bed.

de from" ‘det'a

Accordi ngly, gﬂ%@%rtgfres may be nmade ffom'suc % Wi t hout
departing frFQ s S5 sene pivotepiain asgrishitindpistdené heahovetien 4, i@ Al VB

| . A donai nravwidioh gtee] asikypivgline@rdn® fen©@8dos riotigeh@f 2 AreMWIcih QRIGAY Vect or,
conpri si ng gnyryglle;é'eﬁlpgmgl oning (MC) nodule for sub-cloning a genetic
material of interest into the MC nodule, the MC nodul e conpri sing:

a. a first genelP?iHtenesopd enbagimens gamgpizat OP bigssdectedfpmitermaorpr i abl e rare
restricti oncesittisgofapesaiisd, 101, aakbMGedRRoTr RAbILLORoR e LG, MC modul e;
b. a nucleic acid sequence conpri si 2ﬂ a nultiple cloning site (MYS)
conprising a plurality of restriction sites selected from conmon
restriction sites that are unique wthin the domain nodul e docki ng
vector, to provide cloning sites for the cloning of the genetic
material of interest into the MC nodul e; and c.. a second gene



2. The domai n nodul e docki ng vector according to claiml wherein the
genetic material of interest is selected fromthe group consisting of
a Pronoter dommin, an Expression donmain, and a 3' Regul atory domain.
1 The dommi n nodul e docki ng vector according to claim| wherein the
non-variable rare restriction sitesare A3iS 1, Pac I, Sbf I, Fse I,
Asc |, Mu |, wBnaBodszzsNot |, Swa |, Rsr B, BSi WSfO IyPngfSZ()%IOSG‘)‘)Z
Afilfl, Pvu I, Ngo MN, Ase I, FIpI Pre |, Sda I, Sgf 1, Srf |, or
Sse87131 | 4. The dommin nodul e docki ng vector accordi ng to claim 3,
wherein when the genetic material of interest is a Pronoter
domai n, the rc@:&tsﬁﬂg‘aidtﬁﬂw&ht,ﬁscndﬁdmﬂ ghiepiytt GPP Bughected fravothe rawpi abl e rare
restriction co%sxsts ng.o a?ltefﬁ Snal?ﬁﬁ%t&%%& S | , and ]gé?lgpllfdf Gﬁfﬂgse&:}gd tlom t@e’é%uﬁ he

restriction non-var-i.abl e rare
restriction sqomsé@gafaélefﬁtswaéd@tﬁ FschSp IAge;partwulgﬁa e, pmpodiment, gene \\han
the genetic %bﬁcﬁma&ns@éoﬂ :ﬁl&reér,@&ts u Bc Eﬁd Ex¢npes sive GPel amEitsnf, it he

restriction rc%xégﬁell gg dIvl?\%I gen OF(E)PS cons1%l?& 1X§‘EJr,%QABe[ I(I?E § dr&glsft riction

sites are at 1 he restriction sites
in the secondn@w°6$P4n@ﬁwfﬁ/9frmaﬂéPfeg“rﬂérRéf1%@é??‘l“@t| on sites are at

| east SnaB | and N@fZS]IIﬁca@ﬂég be understoaaﬁﬁﬁnhetnh@p@a&eﬁglsﬁe dﬁiﬁ&o&{aﬂxsﬁbth@f
interest is a q trisction te‘{% nthe
ma [o{

first group o?m?i’ﬁ?ﬂmgéjﬁsgﬁtp S’fe%:‘rrglarﬁéégtsrl }cmlnoerrls GRS reverse {east SnaB
| and Not |, amahptehdC-5.063-F.IMG-3,dHC-3 nadddC-Drpnd wegmmow@%snm

non-vari abl e fagrRifiewkind Stbs AbeVled ® atbBmathte @RS lor Mg kites B384 |1, and
BSiWI. 5. The domai n _nodul e docki ng vector according to clai m 4,
wher ei n paﬁ‘%ﬁ“ﬁ%@e&énetl c material of interest is the Pronoter

domai n, the first{oyplodp cofemplied inan ilaiities mawdinanesd iragy dfdomagi t es
consists of, nll ulQ([og&{g 'vecﬁatrs ‘Liﬁélﬁzgn B%%'se@taj;eadimc!bne am vaca‘m(y of gené?} Ehd t he

second group of non-variable rare I’eStI’ICtI%ﬂ) sites consists of, in
order, at | eddfresidye ljbraryed donjain module doeiing vectagygan pe cHEEYE T 6 Ant eri al  of
interest is tdadcatex Proress Homidaaelt vectod, Berefsion Sdmagpmotyie @ftornuﬁ’- vari abl e
rare restri Ctﬂéﬁﬂkﬁﬁxﬁcﬁﬁe &%ﬁh%&&@% thétﬂ: Qfg%ﬁawot%lelt%%‘&he'zﬁﬁcular Asc 1,

and Mu I, € second variable rare restriction
sites consi std&mt m"dPlﬁd‘tﬁ}f“’éEe“ie““”atE‘“fhé‘ét%‘?fa‘Sﬁfé’B“ﬂ‘mﬂ ﬁwsﬂ%ﬁ“ql and

when t he geneategmmoasahﬁa{m @bdulefrectons avedittr ok Bletitad Biir cRegLbiBtsGlayelglonai N,
the first gr I A ts of,
R S e B L e

non- var i abI e deminemqdalestinty liglierides PR ecking sioes fig desribed hﬁ“*'@?ftiér at | east
Swa I, Rsr Il, and BSIWI. 6. A PE3 docking vector consi sti ng
of a DNA cl oni ng p ?é?’§ ﬁo%angﬁmibi’l"&%ﬁﬁ PE3 cloning nodul e t hat

conprises a plurali configured for cloning a
plurality of domdfi0] ﬁﬁﬂ@uﬁ}@s’siwﬂ!fﬁh@rwwﬂwloéﬁﬁlﬁtfmmw%)f tht he PE3

fl oni ng nmodulygsdaQiefibs bi¥irst PE3 docmgaecmmd Irhets3 g@ﬁagmtmqb c&ﬂmfl sing at
east two non-vari |ct|0n & |ng |s
operable to (:Té;?'%OfBBﬁgavg"g alt%‘f’)a'rs':ta;Sfonc]0 ) i mO(B?e(%?m?nd o %ld% é’pasmtdoﬂl

first stuff eratlepsidis doning ms&@tmmgwfat lgpstfajfipsband mageshégene Ia@isdlust@tq@@nc e

co (rjrplr i sing stdeb Qe What ﬂdfmmcgic hd s@ﬂledc&hz& @tﬂlpﬁ@@ﬁxfﬂﬁ/l shhepRRoNot er
nodul e;

e ver i abl e P dopindty PRpr RS RS R Bt fRlogst abl e 1o
define a sharceay pthenbiblpginal yectioyaesent wghiBthe [ deckionvegthr. ShyEerPNsnDLt er

modul e and t Rgyeto nQQEsB {hQEfﬁQéncf’dT reﬁ%&fo@%}n@@uﬁﬂéq"ﬂv@y by pmwdmg loﬁiger a second

stiffer nodul e $ |st| ng second nucleic_ac gHence
conpri sing sttt DA iﬁ'ﬂ)g‘ﬁ‘eﬁ‘%‘ﬁ?‘ﬁ‘@“ﬁeéa“rb‘é‘%l%ﬁésdmb‘\}‘a & pr essi on
nodul e; e. athird gene pivot-28onprising at |east two

non-variable rare restriction sites that upon cloning is operable to
define a shared junction between the 3' portion of the Expression
nodul e and the 5 portion of a 3" Regul atory nodul e; 1. athird



8. The PE3 docking vector according to claim7, wherein when the
genetic material of interest is a Pronoter domain, the restriction
sites in the first group of non-variable rare restriction sites are
at least AsiS I, Pac I, and Sbf I, and the restriction sites in the
second group of non-variable rare restriction sites are at |east Fse
I, Asc I, and Mu L; when the genetic material of interest is
an Expressi oWXPOHAPHRTS t he restriction sites in the fi PSTU{POLIBT
non-variable rare restriction sites are at least Fse I, Asc 1, and
Mu I, and the restriction sites in the second group of non-variabl e
rare restriction sites are at |east SnaB | and Not % when
the genetic P &EPFFigion GRYPHFBEYT &P %“dé“t@elﬁé’é’iﬁf’é‘i"woﬂ%tﬁsa Athe
restriciti Onleﬁgt}fsefo‘hmiﬁng. IT@e firkt sl secgidqpen pivbts mron-desenbedlisied befareeThe
restriction E st o%x n%%&iul%tllbllsech’?‘éﬁuéglfgﬁﬂo;m %l%awhrstldomzﬁiplqoiln%td' tﬁeSt riction

sites in the Seco on- va erare restriction sites are
at | east SwaPi3 cloﬂﬁsmqlqlﬂe th ilpetfatpd pmbodiment whegy the fisbolesing "RBHSIs Hg vect or

according t OEﬁlre@dmmd&udeMinnsuule, the ﬁrstmhedaorfdlgexeguemﬁtm xepremﬁ@m al of

restriction sites cOns St and Sbf I,
and the secomffegﬂm?!m@ﬁthﬂrﬁﬁhmﬁ?’a? Wﬁﬁ! @dﬁlaﬂ’@‘"ﬁ@ﬁi?"iﬁé&I?%‘H"“sfi’ftﬂ%?s consi sts

of , _ in order gnseﬁﬁﬁ!of:hn EMeleon d&ﬁlﬂt Maute lompnsmg comﬁddh&l”geﬁebﬂ'o@eﬂet ic material
of inter eSf[ =~ ahtgle Ig%nggwcﬁ onew 1091%%&;](1&61%02\1 restn(axon sxt%si,_.mgv %HQO nsefegn vari abl e

rare restriction SRS nd Mu
1, and the skoomdugruony rokictivesitwemonut viththgrgene pised of thegiqnipg mequfee s

consi sts of, in Pﬁﬂl@ﬁlso ﬁﬁsh&t&ﬁ§§eco§[‘@§m§m@ﬁ@ 1NOt 4 Promdigd stuffer modudlen the
genetic mat e the first

Or oup of | montay b kAN B P15 8P S b B W o BP R R sl s
at | east SnaiBncliorawith NGt poftion efiti clohieg rs@elo hid- The Bupotoftuffomodde ilabl e rare

restriction gib&ss ﬁ%&h&ﬁr&lﬁaaomggss%s for @@sa%m &pralnbmaamn BSi WI.
10. The PE3 docki ng vect accor ai_m L%%t her conprising a

means for i nQ¥PEPHGECHT LS é’gf(g%rt"aa"&sﬂi‘ﬁﬁ“’t"l"ﬁ’éﬁﬁ‘i TRSERIRSY vect or,
1. A PE3 mugidning] Bhechid nlowigg ofdiils 11d 6a ki Regula@gttdier mainigihgtidgigfiof a DNA
cloning vect af, ,i&PIRE 4 tﬂag:sgsf@;nﬁ%&ﬂ%ﬂ%e@%Wm‘?ofq}%@fohx Shefor

clonihg a Pronoter, Expression atory es into the
PE3 c} oni ng hBdadis s“’“P’ﬁieg"IPIE‘S""‘dF B g TS at%??ﬁf"f'g‘?dﬁ'ﬁl c a. a
first gene mamﬁﬁsemﬂfﬁlfah@rwgieﬁtdoﬂﬁ@@ﬁsﬁ'bmtlilﬁﬂs-et‘ﬁ&l’df&b’ﬂ&gtﬂﬂfrﬁ
restriction 4.he 5'
portion of a&glﬁﬁﬁrﬁ%{@m grppaﬁglé)&h%ol)%h%% Fﬂ?ésg% tﬁ%%(%leel @H;gjlfcf sequence;
c. a second ‘Q%’H’é“&??‘\?’ﬁ!‘“gcorrprl sing at |least two non-variable rare
restriction sitepii2nht fBapPEMLOHiREmK ﬁf@eluﬁrexﬂaetha&@memnﬂmﬁlemm@ shar ed

junction bet e 3 Promt e e and the 5'
portion of ttﬁ‘?o%gxfttﬂ tare resnpcggn ) d%@on%me gac %fneplvo or one ne ljig e| c acid

sequence;  module éecmé’ lilﬁf“ﬁ‘& ‘@@ﬁ%’esﬁii’fvﬂﬂd%ﬁm pit p ﬁg’ ramcm@amﬁomm
non-vari abl efes‘c&ﬁiaedwshcruke\hgegpensnatpsm_@m@tvsdﬁa@cnhefaérmaragsm@om&r able to

(rjne)]; Iu Ing gnfi h?’hgl géne%gﬁdfng gene %1?'015[ g{lﬁ’ 3iher %lie%lacmg %g Lﬁresm onEﬁl eres Si 02
third nucl ei®odgle With beEjpesioa: mo@i?d Ina Sepafate glomla eff@u suithplaggegnete pi vot
conpri sing &Esu{cﬁmyhmoﬁ@@emrvmaﬂ} 18 Hr@ioRer ﬁl@&fer(xlog%b aflfle€S that upon

cloning is operabl.e ul atory
Coau o 1S ORELARS: teh Mk 1 P oS G R BB h R e S ekt eas b vot

i ndependent | lgate thn Biomoter mofluld iptg the Abimodale, ittaitbigeplmingthe Brsmotergiuffaon si t es;
and wherein at | east one of the first, second and. third nucl ei c

acid sequences is a nultlple cl oni ng _nodul e conprising. a nmultiple
cloning site (MCS) conprising a pIurgllty of restriction sites

sel ected fromcomon restriction sites that are unique within the PE3
docki ng vector, to provide cloning sites for the cloning of a genetic



14. The PE3 nmultiple cloning (M) docking vector -according to daim
11 wherein the third nuclei.c.acid :sequence is the multiple cloning
nodul e, the third gene pivot is at least Snal3 | and Not I, and the
fourth gene pivot is at least Swa I, RSr II,.'and BS!.WI.' _ _ 15.
The PE3 nultiple cloning (MC) docking vector”according to Claimill
wherein the first gene pivot consists of, in order, AsiS |, Pac I,
and Sbf |, theosecendisgene pivot consists of, in orderecrthSmodnscide!
and Mu I, the third gene pivot consists of, in order, at |east SnaB
land Not |; and the fourth gene pi.vot consists of, in order, Swa 1,
Rsr 11, and BSIWI. : 16. The PE3 multiple cloning (M) docking
vect or accor dmpglarath @ediomptermodily Liveiee, boiReiublongnadulmeabsigitatinto

rel easi ng t hewPk3s mdaglell e from the PE3 vector, for insertion into a

nmul ti geni ¢ dockin tor. WD 2007/038276 DNA cl oni ng vectors and
Met hogs for Thei r%égiﬁ%\ﬂrﬁﬁﬂnwgﬁ%%w@hﬁmﬁrF WF%@t@I’fﬁg@e@éﬁnon&t i X,
Lt d Reed, Thorssctibitesefe2@xd aDNAirglpmots agenveigdtOFhe Rrigim @S restriction

4 41
Spouel pogsfor Bag R R L O e R

version 3.3 <Biendveyyikdy é‘ﬁ'ﬁ‘% thees sprpsesirifien sitsd ig  thyge ifefapne piypt vSuluence.
<220> <223> Syafeunéinitie doding vactac tn tie28rwthat the DNA cloning vector is found to

include oné of the rare restrictions sites of the gene pivot, the skilled user ean cut the gene
pivot with one of the other cognate rare restriction enzymes. As an illustrate, if the GP2
gene pivot consists of Fse T, Asc Yand Mlu I, anc} the PE3 Docking vector or the E domain
itself has Asc 1 within ils sequence, then the skilled user can use cither Fse I or Mlu I to cut
the gene pivots, . . :

[0134] The DNA cloning vector of the PE3 vector éfso typically comprises a
maeans for releasing the PE3 cloning module from the PE3 docking vector, for clonin g info
a multigenic docking vector, as will be described herein afier,

[0135] FIG. 3 shows an alternative embodiment for cloning in domain modules
into 2 PE3 multiple cloning (MC) docking vector 20. A first PE3 MC docking vector,
referred to as a PE3 MC-Promoter docking vector 20z, consists of a string of DNA having
2t least a first cloning module 21, and is typically a plasmid. The first cloning module
21a comprises at least a first and a second gene pivot, illustrated as GP1 and GP2, which
flank a nucleic acid sequence that comprises a multiple cloning site (MCS) comprising a
plurality of restriction sites independently selected from common restriction sites, as
described herein after. In the illustrated embodiment, the PE3 MC-Promoter dockin g
vector 20 has three cloning modules, 21a, 21b and 21c, each bound by gene pivots GP1,
GP2, GP3 and GP4, as described herain. The second and third cloning modules are shown
as stuffer modules that contain 2 nucleic acid sequence that comprise stutfer.

[0136] The multiple cloning site conssts of five cloning sites arranged in sequence,
MC-1, MC-2, MC-3, MC-4, MC-5 and MC-6. Any two of thg restriction sites can define a
docking position for a genetic material of interest. In the PE3 MC docking vector 20a, the

genetic material of interest is typically a Promoter domain. The selection of two cloning

-30 -



<221> m sc_feature <222> (98)..(347) <223> "n" is a, ¢, g, or t <220>
<221> m sc_feature <222> (411)-(430) . <223> "n" is a, ¢, g, or t
<220> <221> m sc_feature <222> (530)..(779) <223> "n" is a, ¢, g, or
t <220> <221> msc_feature <222> (810)..(1059) <223> "n" is a, c, g,
or t <220> <221> misc_feature <222> (1163)..(1182) <223> "n" is a, Cc,

g, or t <220> <221> m sc_feature <222> (1240)..(1489) <223> "n" is a,
c, g, or t WO2007/038276 : PCT/US2006/036992

sites of interest can be based on the understanding that these restriction sites are unique
within the PE3 MC docking vector 20a,

[0137] Alternative embodiments include a PE3 MC-Expression docking vector
wherein the second cloning module 21b comprises the multiple cloning site, with the
remaining first and third cloning modules 21a and 21¢ comprising stuffer, and a PE3 MC-3
Regulatory docking vector wherein the third cloning module 21c comprises the multiple
cloning site, with the remaining first and second cloning modules 21a and 21b comprising
stuffer. In other alternative embodiments, two of the three cloning modules can comprise
the multiple cloning site. .

[0138] The sub-cloning of the multiple cloning site with a genetic material of
interest, and the cloning of domain modules into the stuffer modules, in the PE3 docking

vectors can be accomplished as described herein before.
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<400> 1 tgagcagcgg ataacaattt cacacaggaa acagctatga ccatgattac
tctgtagcat 60 ctatgtcggg tgcggagaaa gaggtaatga aat ggcannn nnnnnnnnnn
nnnnNNNNNN120  nnnNNNNNNN NNNAANANNNT NAANNNANNN- NNNNnNNNNNN cct ctttctc
nnnnnnnnnn t accgct ggc NnNNNANNNNN ANNNNNNNNN. NNNNNNNNNAN. NNNNNNNNNN
cacttat gt g nnnnnnnnnNn nnnnnnnNnNn nANNNNNNNN nAnnnnnnnn ¢t t t agt gag
tatacgtagt acgtccggat nnnnnnnnnn hhnnnnnnnn nNnninnnNnn. nnnnnNnNNNNn
ccat aat agc gg@easaestisaaaggccagg tgacgagcat aagat accager@uistRecgya
acgct gt agg accccccgtt ggtaagacac DNA don nnnnnnnnnn  nnnnnnnnnn
nnnnnnNnnNn nnnnnnnnnn -cgcacccgac ttaattaaac cctagggtaa nnnnnnnnnn
nnnnNNNNNNN nnNNNNNNNN_AnNNNNNNNNN - gt agggat aa nnnnnnnnnn- nAnnnnnnnnn
nnnnnnnnnn nnnnnn A3 TisGEL 4R 2 gg@@@&@a&@%&&ﬁ@é@@ﬂhﬁﬁﬁhnnnnn
NNNNNNNNNN- NN RGERAOBEoEHIARRPEHADE Y1l 6 GORP irBBE Bidstia ;a0 C gt aaaa
cacaaaaat ¢ gcgﬁhﬁgﬁ%&m&g%%&%tccg,tatctcagtt cagcccgacc gacttatcge

ing Vectors nnAnANANNn - ANNBANNANN ninANANNNN annnnnnnnn at agat aggce
gcgt ggcgeg t acgac t0EHE Themsrentinvariian tsemromides fmmaling ABhreaters fom madvennnnn
cagggt aat N NNAaRMMARARERLRS 2RI FED RIBIMIA cIHEYEEA N st RRRAT I IOR R BHACES a00 A
gcnnnnnnnn ta%&%%gg {..Annonnpnonn onnnnnnnnn nnnnnnnnnn. nnnnnnnnnn
ctacagagtt aacgctcttc a gccgcéfq‘gacgctcaag ct ggaagctc cctttctccce
cggt gt aggt gct gcgdetoridisgriE glosiagvectorgempribitst PG 2iclemmg menuia tha PEEnnnnnnnnnn
nnnnnnnnnn

NNESHHE AR BHfrERPRGAHnEL S RAGIE IR LApAGRACER: RHRNNNNNN
nnnnnnnnnn nnnnaﬁnnnn anhnonnnpn. n nnﬁ%pnnn nnnnnNhnNNN _nnnnnnnnnn
nnnnnnnnnn i G@t%

nniARATAR STy e A AR R AP g G ere S A nnnnnn
nnnnnnnnnn

nn§saaaweR pamprisngs fiemdnsetoadtegrgboyt cgcttccttc getggegttt
t cagaggt gg

cct Cot GeRGidhg £ GROARA oS hRBCTEE: Bl SIgh 33knB96EAGE 00T
nnnhpnnnnn nnnnnnnnnn npnnnnnt gc cggcgat cgc

c o BBy h & BPORHR MR A 1RI™CH BRI ST A ALCKITATIhITRHTARS COmPRFR NN
nngemtnmateial of imrresinand o seoond pnggivenn ttaccct gtt taccttagga

for Their
acggtcct aa
nnnnnnnnnn

nnnnnnnnnn

nncggt ccga nnnnnng BOHaifMHA EU3RN e HIAY @&gﬁ@gg@{cl{? B %M&ﬁﬂg{kggeg pyna

cgttttacaa atgtgagcaa ttccataggc cgaaac cctgttc jcgcttt
aagct ggget t afTHY 87F fv U ad A §andresnate il gpzamonTe of tetipTeiTRtPN 180
npr i nnnnnnn24ddespimsaaanaaddosgcat t t cat t a360

d) excising and jsolating the genetic module of interest from the first domain module
vector using the first and second cagnate restriction enzymes;

e) excising the first stuffer module irom the PE3 cloning module of the PE3 cloning
vector using the first and second cognate restriction enzymes; and

f) ligating the genetic module of interest into PE3 cloning module.

[0141] Further the method also provides, wherein the provided PE3 cloning module
further comprises in sequence after the second gene pivot, a second stuffer module and a
third pene pivot, with the further steps of:

£) providing a second domain module vestor comprisi.ng in sequénce the second
gene pivot, a second genetic module of interest consisting of a nucleic acid sequence
comprising a second genetic material of interest; and the third gene pivot;

h) providing a third cognate restriction enzyme for one of the rare restriction sites of
the third gene pivot;

i) excising and isolating the second genetic module of interest from the second
domain module vector using the second and third cognate restriction enzymes;
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nnnnnnnnnn420 ggt agcgagg480 nnnnnnnnnn540 nnnnnnnnnn600 nnnnnnnnnn660
nnnnnnnnnn720 nnnnnnnnnc780 nnnnnnnnnn840 nnnnnnnnnn900 nnnnnnnnnn960
nnnnnnnnnn 1020 atccctatcc 1080 ccgttatagt 1140 tttaaatcgt 1200
nnnnnnnnnn 1260 nnnnnnnnnn 1320 nnnnnnnnnn 1380 nnnnnnnnnn 1440

cccat aatac 1500 cgtcgtgact 1560 aaggccagca 1620 tccgcccccc 1680

caggactata 1740 c accctgcc 1800 ctcatagctc 1860 gtgtgcacga 192

agt ccaaccc 19‘58)”8]2) Hycgag 2040 WD 2007/ 038276PCT/ usé’ﬁffg?ﬁ%@@“}

DNA cl on gt atgtaggc ggtgctacag gacagtattt ggtatctgcg ctcttgatcc

ggcaaacaaa gattacgcgc agaaaaaaag cgctcagtgg aacgaaaact aaggtagcca

Aol cal9ag aaa! 93 AR neL3ARLEARL L ARLAE ShIRRaRATEul AT o000

t ggt gt agat gcaat ac “cgcgagac 5 gcgcag aattgttgcc
gggaabct ag gé@@ﬂﬂ@@ﬁ&mﬁﬁbﬁﬁﬁﬁkgit@b@ﬁ@@éﬁa@m@@@@&agﬁcg tccttcggtce

ftccgatfgt atggcag@aﬁgm?@ahagﬁﬁs&&h&ag&@&&m&@?@aaﬁ@hﬁmmﬁggcgtcaa
acgggat aa ggaaa . C cca ctc gagcaa
aaacaggaag tgttggggégm@%éigggj HEPE $§§638“65?3¥§%§ éﬁﬁ%ttcccc
gaaaagt gcc  u§ingg thitd etre pisot angitcorubtt eictiont iyget g amiscrodlbnigde gRgongat ct caaga
cacgt t aagg aEJnéfc%@iﬁ@of%e?e@@ﬁB it PusleRhiGs GRGE. g‘h@ﬁ&ﬁo@ pﬁ}@&e@a effraccy

aagt ggt cct cacqgc agttacatga tgtc at tcttactgtc
attct gagaa %E’B 8‘ g} gel ‘é ?:df*lﬁ ‘gé{‘teéﬁété‘lf‘l ‘6%3% 1"“@&%"&%&%’(@&1&3"& Be s t caa

tgaatgtatt asﬁeftng amiglmd gmmndwesht‘)wdtereg t@gipegecd PrapeagidiaoxpeRige ggt ggt

agatcctttg gabdulel G956 R@@l@&qﬁo&ﬁ@m;p@&agégt R38R %&&&E&%&%Q%ﬁgggﬁ

gctccagatt gcaact ccagfta tcgtcgtttg tcccccat ggccg
atgccat ccg t BYEH 5 6\3’ Sﬁcﬁ’? gd%fés %{’&g%"ﬂ%{dtgéﬂ’? P’c"&tétb‘??éta’?fit%ﬂ" f@ﬂé‘ga@aaag g

tattattgaa tagaaé&&maﬁgnmmﬁwémhﬁ&helr aact acggct tt Cggaaaaa
XLLOCEGHLL Attt okl ALAGLARGNE SRLARRL EAkol LABLELAALGAL L cal

taccatctgg tatcagcaat, ccgcctccat ‘atagtttgcg gt Gcaaaaa
cagtgttatc tBHpdcyornghtiatdgag ctttaaaagt cgctgttgag ttactttcac
gaat aagggc gcat t atweidingarEsaphid@@otorUmens REMIREDL STad@one comprising at

least a first, a second, a thixd, and a fourth gene pivot, the gene pivots being arrangéd

"(_O

sequentially in a 5°-3” dircction and each having at least two non-variable rare restriction
site operable to be cleaved by a cognate restriction en;zyme;

b) cleaving the first gene pivot with a first cognate restriction enzyme to one of the
non-variable rare restriction site of the first gene pivot, leaving the cleaved first gene pivot
with an exposed 3* end;

c) cleaving the second gene pivot with a second cognate restriction enzyme to one of
the non-variable rare restriction site of the second gene pivot, Icaviné the cleaved second
gene pivot with an exposed 5° end; -

d) providing a first domain module comprising a 5° end, a first genetic material of
interest, and first gene pivot a 3 end, wherein the 5° end of the first domain module is
compatible to the exposed 3’ end of the cleaved first gene pivot and the 3’ end of the first
domain is compatible fo the exposed 5° end of the cleaved second gene pivot; and

&) placing the frst ﬂomain- module and the cleaved PE3 cloning vector into an
appropriate reaction mixture to cause ligation and self-arientation of the first domain
module within the backbone between the first gene pivot and the second gene pivot, wherein

the backbone is_reassembled. o " > N
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acact agaag
tgactctctt
ccccagt get
attcagctcc
ttgctcttge
gacacggaaa

2100 gagttggtag
2340 tttaaattaa-
2580 aaaccagcca
2820 agcggttagc
3060 gctcatcatt
3300 gggttattgt-

WO 2007/038276

2160
2400
2640
2880

‘3120

3360

gcaagcagca 2220
cagttaccaa 2460
ccagtctatt 2700

-actcatggtt 2940

atccagttcg 3180
ggttccgcgc 3420

cggggt ct ga 2280
catagttgcc 2520
caacgtggtt 2760
ttctgtgact 3000
cagcgtttct 3240

PCT/US2006/036992

.

[0144] The method can firther comprising the steps of* '

f) thereafter cleaving the'second gene pivot with the second cognate restriction
enzyme, leaving the cleaved second gene.pivot with an exposed 3’ end; |

g) cleaving the third gene pivot with a third ‘cognatc restriction enzyme to one of the
rare restriction sites of the third gene pivot, leaving the cleaved third gene pivot with an
exposed 5° end;

h) providing a second domain module coniprising a 5° end, a first genetic material of
interest, and a 3’ end, wherein the 5* end of the second domain module is compatible to the
exposed 3° end of the cleaved second gene pivot and the 3’ end of the second domain
module is compatible to the exposed 5' end of the cleaved third gene pivot; and

i} placing the second domain module and the cleaved PE3 cloning vector into an
appropriate reaction mixture to cause ligation and self-orientation of the second domain
module within the backbone between th,e,seconii’ gene pivot and the third gene pivot,
wherein the backbone is reassembled,

[0145] The method even further can provide the steps of:

i) thereafter clesving the backbone at the third gene pivot with the third cognate
restriction enzyme, leaving the cleaved third gene pivot with an exposed 3’ end;

k) cleaving the fourth gene pivot with a fourth cognate restriction enzyme to one of
the rare restriction sites of the fourth gene pivot, leaving the cleaved fourth gene pivot, with
an exposed 5’ end; |

1) providing a third domain module comprising a 5* end, a third genetic material of
interest, and a 3’ end, wherein the 5’ end of the third donrain moduie is compatible to the
exposed 3° end of the cleaved third gene pivot, and the 3’ end of the third domain madule is
compatible to the exposed 5" end of the cleaved fourth gene pivot; and

m) placing the third domain module and the cleaved PE3 cloning vector into an
appropriate teaction mixture to cause ligation and self-orientation of the third domain
module within the backbone between the third gene pivot, and the fourth gene pivot,
wherein the backbone is reassembled.

[0146] Typically the first, second and third genetic modules of interest correspond

to a Promoter module, Expression module, and a 3’Regulatory module, respectively; Ina
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typical embodiment, the first gene pivot is GP1, the secc;nd gene pivot is GP2, the third gene
pivot is GP3 and the fourth gene pivot is GP4, as described herein before,
Muitigenic Cloning Vectors:

{0147} The PE3 docking and MC docking vectors of the present invention provide
a means of easily and rapidly assembling one or a plurality of PE3 transgenes of interest.
The invention also provides for a means of rapidly and easily inserting one or a plurality of
the PE3 modules info a modular multigenic vector. FIG. 4 shows a simplified schematic of
the insertion of a PE3 module into a multigenic docking vector that comprises one or (as
illustrated) a plurality of PE3 stuffer modules that can be readily released to enable
insertion of the one or more PE3 modules. Multigenic vectors are described in greater
detail hereinafter and in FIGS, 16-21, ‘

[0148] Restriction sites used in the invention are chosen according to a hierarchy of
occurrence. In order to determine the frequency of restriction site occurrence, DNA
sequence information corresponding to nineteen different genes was analyzed using Vector
NTI software. This search covered a total of 110,530 nucleotides of DNA sequence.
Results from these analyses were caloulated according ta the number of instances of a
restriction site ocourring within the analyzeci 110,530 nusleotides. Restriction sites were
then assigned a hierarchical designation according to four classifications, wherein
“common” sites occur greater than 25 times per 110,530 nucleotides, “lower-frequency 6
bp sites” ocour between 6-24 times per 110,530 nucleéﬁdes, and “rare” sites occur between
0-5 times per 120,530 nucleotides. A partial list of “suitable” enzymes is hereby listed

according to their cccurrence classifications:

Common restriction sites:

{01493 Suitable common restriction enzymes can include, but are not limited to,
Ase [, BamH 1, Bg! I, Blp I, BstX 1, EcoR I, Hinc I, Hind 111, Nco I, Pst I, Sac I, Sac 11,
SphLStul, Xbal

[0150] Suitable restriction sites that have a 6 bp recognition site, but have a lower
frequency of occurrence, can include, but are not limited to, Aar L, Aat I, Afl I, Agel,
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ga792 <210> 3 <21RmeR3gdPonPMa)> DNA <213> Artificial Sequence <220>
<223> Primary pogkdiGitledsfinehmes can include, but are not limited to, Acl I, Nru I, Pac 1,

Pme I, Sbf [, Sfi I, PI-Sce I, I-Sce I, I-Ceu I, PI-Psp I, I-Tli 1, Fse I, Sfo I, Asi SL Sgr Al
Asc I, Mlu L, Sna BI, Not I, Sal I, Swa I, Rsr II, Bsi W1, AflIIIL, Pvu I, Ngo MIV, Aée I, Fip
I, Pme I, Sda I, Sgf I, Srf'I, and 858781 L.

Homing Endonucleases:

f0132] Smtable Homing Endonucleases can mclude but are not limited to, I-Scel,
PI-Scel, I-Ceu I, PI-Psp I, I-Chu I, I-Cmoe I, I-Cpa I, I-Cpa I1, I-Cre [, :-Cvu [, I-Dmo 1, I-
Lia L, I-Mso I, I-Nan , I-Nit ], I-Nja I, I-Pak I, I-Por I, I-Ppo I; I-Sca I, I-Sce 11, 1-Sce IT, I-
Sce IV, I-Sce V, I-Sce VI, I-Ssp6803 1, I-Tev [, I-Tev i1, [-Two I, PI-Mga I, PI-Mtu I, P1-
Pfu 1, PI-Pfu 11, PI-Pko I, PI-Plko IL, PI-Tfu I, PI-T#u II, PI-Thy I, and PI-Tli

DETAILED EMBODIMENTS OF THE INVENTION

[0153] Individual components of a PE3 vector or transgene are the Promoter-
enhancer module (designated as "P”), the expressed protein module (“E™), and/or the
3’Regulatory region module {“3”), and can be assembled as modules transferred from
domain module (or-“shuttle”} vectors into a PE3 docking vector (which can also be
referred to as a docking station). ~ FIG. 5 shows a Promoter module, within a Promoter
vector, which can be excised and inserted into a PE3 docking vector are a predetermined
docking position. As alse shown in FIG. 5, il higher orders of complexity are needed, the
assembled PE3 modular transgenes, or other nucleotide sequences, can then be transferred
into a multigenic docking vector (also referred to as a Primary Docking Station Plasmid) or
into a locus targeting docking vector. Each of the five types of cloning vector plasmids
{Promoter module, Expression module, and 3’ Regulatory module vectors, PE3 docking
vectors and multigenic vectors) will be explained in greater detail tc.a illustrate the

components incorperated into each.
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[0154] Domain module docking vectors, also known as “shuttle vectors,” which
contain a multiple cloning site typically comprising common restriction sites, and flanked
by a gene pivot, typically comprising a rare restriction site, and/or HE sites. The domain
module docking vector is constructed from a pUC19 backbone, and has the following
modifications to the pUC19 backbone, wherein the sequences are numbered according to
the pUCI19 Genbank sequence file, Accession # L09137:

1. Only sequences from 806 to 2617 (Af13-Aat2} are used in the Docking Plasmid,

2. The BspH1 site at 1729 in pUCL9 is mutated from TCATGA to GCATGA, -

3. The Acll site at 1493 in pUC19 is mutated from AACGTT to AACGCT,

4, The Acll site at 1120 in pUC19 is mutated from AACGTT to CACGCT,

5. The Ahdl site in pUC19 is mutated from GACNNNNNGTC to CACNNNNNGTC,

[0155] Sequences encoding BspH1/1-Ppo 1/BspH1 are inserted at the only
remaining BspH]1 site in pUC19 following the mutation step 2 in the list above. .

[0156] The three individual shuttle vectors of the present invention, Promoter
Medule Docking Vector, Expression Module Docking Vector, and 3° Regulatory Module
Docking Vector, are described in particular embodiments, and identified as Shuttle Vector
Promoter/intron (“SVP™), Shuttle Vector Expression (“SVE™), and Shuttle Vector
3'Regulatory (“SV3"), respectively. Each is described more fully below.

Shuttle Vector P
[0157] A SVP is‘ shown in FIG. 10, and it is a cloning vector plasmid that can be
used to prepare promoter and intron sequences for assembly into a PE3 docking vector
(transgene construct) as described herein before.
[0158] FIG. 11 shows an example of 2 SVP Plasmid comprising the following
sequential elements in a MCS, in the order listed:
I. Two non-variable and unique, common restriction sites that define a 5 insertion
site for the mutated pUC19 vector described above (for example, Aatll and Blpl),
2. A T7 primer site, ‘
3. A non-variable and unique, common restriction site that allows efficient cloning of

a shuttle vector module downstream of the T7 primer site (for example, Eco01091),
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a shuttle veotor module upstrearn of the T3 primer site (for example, BspEI)

8. Areverse-orientation T3 primer site, and

9. Two non-variable and unique, common restriction sites that define a 3’ insertion

site for the mutated pUCIS veptor described above (for example, Pmel and Sapl).

[0159] In an alternative example, the fixed grouping of non-variable rare restriction

sites that define the 5° portion of the promoter module (the GP1 gene pivot) comprise AsiS

I, Pac I and Sbf1, and the rare restriction sites that define the 3° portion of the promotor

module (the GP2 gene pivot) comprise Fse I, Ase I and Mlu 1. In a more specific example,

the GP1 pgene pivot consists of the sequence of AsiS I, Pac I and Sbf I, and the GP2 gene

pivot consists of the sequence of Fse I, Asc I and Miu I,

Shuttle Vector E (SVE)

[0160] A SVE shown in FIG. 12, is a cloning vector plasmid that can be used to

prepare sequences to be expregsed by the transgene, for modular assembly into the PE3

veetor (transgene construct) as described herein before,

[0161] FIG. 13 shows an example of an SVE plasmid comprising the following

sequential eletnents in the MCS, in the order listed:

1. Two non-variable and unique, common restriction sites that define a 5’ insertion

site for the mutated pUC19 vector described above (for example, Blp),

2. AT7 primer site,

3. A non-variable and unique, common restriction site that allows efficient cloning of

a shuttle vector module downstream of the T7 primer site (for example, EcoQ1097)
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Shuttie Vector 3 (SV3)

[0163] SV3, shown in FIG. 14, is a cloning vector plasmid that can be used to
prepare 3'Regulatory sequences, for‘assembly into 2 PE3 vector (transgene construct) as
desoribed herein before.

[0164] In FIG. 15, an example of an SV3 plasmid can comprise the following
elements in the MCS, in the order listed;

1. Two non-variable and unique, common restriction sites that define a $° insertion
site for the mutated pUC19 vector deseribed above (for example, Blpl),

2. A T7 primer site,

3. A non-variable and unique, common restriction site that allows efficient cloning of

a shuttle vector module downstream of the T7 prim'er {for example, Eco01091),
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114 363
( ) ( ) 4. A fixed grouping of non- vanable ralie restriction sites that def' fne the 5’ portion of

the 3 ’Regulatory module (for example, SngBl, Notl, and Sall),

5. A variable MCS consisting_bf any grouping of common or fare restriction sites that
are unique to the sﬁuttl_e vector (for éxample, the series of restriction sites
llustrated in FIG. 15), '

6. A fixed grouping of non-variable rare restriction sites that define the 3’ portion of
the 3'Regulatory module (for example, Swal, Rsrll, and BsiWI), .

7. A non-variable and unique, non-tare restriction site that allows efficient cloning of
a shuttle ve;:tor module upstream of the T3 primer site (for example, BspEI),

8. A reverse-orientation T3 primer site, and

9. Two non-variable and unique, non-rare restriction sites that define a 3° insertion

site for the mutated pUC19 vector described above (for example, Pmel).

[0165] In an altermative example, the fixed grouping of non-variable rare restriction
sites that define the 5° portion of the expression module (the GP3 gene pivot) comprise
SnaB I, Not I, and Sal I, and the rare restriction sites that define the 3’ portion of t.he
expression module (the GP4 gene pivot) comprise Swa I, Rsr I and BsiW I In a more
specific example, the GP3 gene pivot consists of the sequence of SnaB I, Not 1, and Sal I
and the GP4 gene pivot consists of the sequence of Swa I, Rst I and BsiW [,

[0166] The PE3 docking vector (PE3 Dockihg Plasmid) shown in FIG. 6 comprises
apUC19 backbone_ modified as in the above example.

[0167] The ~muitiple cloning site (MCS) in the PE3 Docking Plasmid, shown in
FIG. 7, comprises the following sequential elements, in the order listed:

1. Three noﬁ-\;ariable and unique common restriction sites that define a 57 insertion
site for the mutated pUC19 vector described above (for example, Aat I, Blp 1, and
Eco0109 1),

2. A T7 primer site.

3. A first unique HE site (for example, I-Scel (here, in a forward orientation)),

4. A pair of non-variable and unique, common restriction sites flanking random
nucleotide sequences that can serve as a chromatin modification domain acceptor
module (RNAS-CMD-1) (for example, Kpn I and Avr II),
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3. A fixed grouping of non-variable rare restriction sites that define the 5 portion of
the promoter modute. Examples of non-variable rare restriction sites for use as
pivots at the 5* end of the promoter module preferably include AsiS I, Pacl, and
Sto I, but can also include Pvul, AsiSI, and SgrA I

6. Random nucleotide sequences that can serve as a Promoter/intron acceptor module
(RNAS-F),

7. A fixed grouping of non-variable rare restriction sites that define the shared
junction between the 3 portion of the Promoter/intron module and the 5* portion of
the Expression module. Examples of non-variable rare restriction sites for use as
pivots at the 3* end of the promoter module preferably include Fsel, Ascl and
Mlu], but can also include Pacl.

8. Random nucleotide sequences that can serve as an expression acceptor module
(RNAS-E),

9. A fixed grouping of non-variable rare restriction sites that define the junction of the
3’ portion of the Expression module and the 5° portion of the 3 'Regulatory medule
{for example, SnaB I, Not I, and Sal I,

10. Random nucleotide sequences that can serve as a 3’Regulatory domain acceptor
module (RNAS-3),

I1. A fixed grouping of non-variable rare restriction sites that define the 3° portion of

the 3’Regulatory module (for example_, Swa I, Rsr II, and BsiW I),

12, A pair of non-variable and unique, common restrictiou.sites flanking a random

nucleotide sequence of DNA that can serve as a chromatin modification dowain
- acceptor module (RNAS-CMD-2) (for example, Xho I and Nhe I),

13. A second unique HE site (here, identical to that in item 3 above (IScel), and aiso in
reverse orientation). It has recently been observed, however, th';lt ifthe two unique
HE si'tes are identical to one another and in reverse orientation, there can ocour an
unfavorable recombination event. Therefore, it may be preferred to use a second
unique HE site that is not identical to the first unique HE site.

14. A'T3 primer site in reverse orientation, and
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nnnnnnNNNNN NNRBRMRGIFs NNNNNccact nnannnNnNNNn . NNNNNNMTNNNeJERRENIIERN
nnNNNNNNNN NNNNNNNNNN NNNNNNNNNN. NANNNNNNNN NNnAnnNNNnNn  cct gt t at cc
ctatcccttt ttaggaccgt tatagttata gtccgattta aatcgtacgt nnnnnnnnnn
nnNNNNNNNN NNNNNNNNNN NANNNNNNNN "NNNNNNNNAN. PMNNNNANNANND NNNNNNNNNN
nnNNNNNNNNN  nnnnidaocaen-taaateotwie traoHstie sie Gadtigad wagudghiya
nnnnnnnnnn nnnnnW&@quaa@a@ﬁ@wammmﬁﬂam@mﬂnmna@ﬂﬁamﬂﬂnnm&nnﬁmnnnnn
tttctccgca cccgacatag:-nnnnnnttaa ttaaacgcgt gctggcccta gggtaatacg
nnnnnnnnnn nnnnnfRRE Annnnrinnnn nnnNNNNNNN NnnnNNNNNNN Nnnnnnnnnnn
nnnnnnnnnn nnnnnnnnnn tat gt'ggt ag ggat aacagg nnnnnnnnnn nnannnnnnn

201 GA00UT L ALt CORNn QA At T Heg0nCaGnn. heanal OCa. AACAant at t
nnnnnnnnnn  nriffR ﬁﬁﬂﬁgﬁﬁ o ﬁﬁﬂﬁﬂﬁgﬂﬁﬁﬁ%@mﬁﬁﬁﬁ?ﬁﬁﬁﬁﬁmWWW Knnnn
nnnnnnNNNNN - NrReTRA sl ;e ragedddition stig teright te 3’ vatond thy gomggttetdaacg
gaaggagcta gcfegdceh ﬁ&ﬁon%ﬂhg HARR oM RGH piddiB8hAtst Re{ A8ALRNNNN

nri nnnnNnnnn nonnnnAnNnNn. ppnnAnANNN_ NANNNNNNNN_ NNNNNANNND _nnppnnnnnn
nnnnnnnnnn  nridi R mRTes BRIt et oy &€ & et ol B BPEERy Bpdecgt it at ga
<210> 5 <211>5 203 oD Beg Dby s2dhiB¥the GR3igtne gival colBBeIBnB § N2> <223>

SVP Pl asni d %ﬁgﬂ?‘gg‘ai“%%&&%ﬁﬁ%s 869851 620 Lo ALABADAAG0, 65 LAGHAL OO

ccgccggegg ata § \ oni ng Vectors an ods far Their
Use REVI SED .(th&f emﬂ@@@@@@E@é“@{3%8&85@&”cacgcgttCC'atgtgag caa
ttccataggc cg aaacccg a tctcectgttc gtggegettt aagctgggcet tatcgtcttg

aacaggatta aacta ttcggaaaaa titit at ctt. t aact a
cctag at cct ctt 38%%5]2? Bm‘iargg’ff%&%?aé’}&_’tett&téa}g%%‘% %‘E’%§°ﬂ%‘§%°§f§’gé§%§&8§gcct ccat
atagtttg cg gistigyetaneShi thyEHasaericatgogischboctangafifet fscdypdtaccgag
ctttaaaagt cOptiiBgagphéashbt SAG sE@GORYES | Nolal 5 BePGegat t ccct t

aaggccagea  ogaeeacee, ca0gact al a coaneel dggugtcat agct c ot ot geacga
agt ccaaccc gdigagcgay acactagaag gagttggtag gcaagcagca cggggt ct ga

tgactctctt tttaaattaa cagttaccaa catagttgcc ccccagtgct aaaccagcca
ccagtctatt camgShuBghit Dalkng#9Gs:CC agcggttage actcatggtt ttctgtgact

ttgetettge getcatgabls aheGadl ! S Sahqh ke that comprises a pucto
backbone identical to that of the PE3 Docking Vector except for the inclusion of additional
restriction sites 1o create module boundaries to flank vector backbone modules. These
backbone modules include-a Replication Host Selector (RHS) gene module and a Origin of
Replication gene moduie (ORY). The RHS is defined by the vector backbone pivot (VB)
Aat I, a DNA sequence encoding a Replication Host Selector Gene, and two additional
vector backbone pivots Age [ and Avr II. The RHS module in FIG. 16 ié defined by the
vector backbone pivot VB-1 = Aat 11, the RHS Module = Ampicillin Resistance gene, and
the vector backbone pivots VB-2 = Age Tand VB-3 = Avr II. The ORI is defined by the
vector backbone pivots Ape Iand Avr I, a DNA séquence encoding an origin of

replication, and the vector backbone pivot Pme 1. The ORI module in FIG. 16 is defined
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t agaggagct agCt g cat g c tagtgagggt aaagg ccagg tgacg ag cat aag at
a ccag g cttaccgga a cg ctgtagg accccccgtt ggtaagacac gtatgtagg c
gacagtattt ctcttgatcc gattacgcg c cgctcagtgg aaggtagcca aaatgaagtt tg
cttaatca tgactccccg gcaatgatac gccggaaggg aattgttg cc gccattgcta
ggttcccaac tccttcggtc at gg cag cac ggtg ag tact ccggcgtcaa
ggaaagcgtt atgtaaccca gggtgagcaa ggatccgctg gectggcgcac taattgttta
aaccgt aaaa caEREAHANME gcgtttccce tacctgtcceg tatctcagt PCEEGEWEHEEC
gacttatcgc ggtgctacag ggtatctgcg ggcaaacaaa agaaaaaaag aacgaaaact
aattcat gag ttaaatcaat gt gaggcacc tggtgtagat cgcgagaccc ccgagcgcag

gggaagctag c atcgt gat caaggcg ctccgatcgt t t caaccaagtc
t acgggat aa ctb[ g’@@’ﬁ&&@“ ‘F@t"&‘%ggg a“éé{?ﬁ@&%‘gg A"g'ﬁgﬁ?ﬁ’&‘bd{j ©28dtt t aat
aacgct ctt c agugigie of rejttiongand the gecot ImatkhonepivggdRgePoecct t t ct ccc cggt gt ag

et ; c 99 g
gt gctg cg cctt Gahiy %gﬁgggt@g‘g’gﬁﬁg&?ﬁgéﬁ%gﬁgﬂ?gt&@%a ‘2:‘3* aact acgat a

tct ttaa att
chcf 22&:3 ﬁ@%&j@?%%%daﬁﬂ%ﬁaaﬂﬁmwﬂﬁtI&lée‘)@eﬂ SEYETPS A8 EPppc agaagt
tcttactgtc atrgtgbgang trdeodagaia frtamtioed of ereaipclivgad Aty gfdamant gcc
aget 90aaag | aaHGI6A%. GAEL L LG AMEAL éytﬁe%ém ﬁ&g&s iscat gege

ttc aagc ct CC atcc aac CC&C cct ccagttacc
t aggggt ggt ag%\’tDc g@?@?ﬁ FE3 ﬁtg%e&tPB% Mg& ﬂmﬂgla e&@f&df’%ﬂ‘@ta@t ct at

cgggagggct gct ccagat tG}g@&t&ﬁdrﬂemaﬁresh&g&@t@lE&@Gﬁrﬁ%dedrgUk@CCccat gt
aagttggccg at gCC%t CC%R&I@—% 1%;\ %&E@%F%%a%gme can euse%cf ;gtgggat ctt

gcaaaaaagg 9/13 vec )
gacacggaaa t gtt gaat adoBRWeYs reatrebinatpg it k@@mbgwer@s-@amg@gégct@zd@dhat agg
ggttccgcgc acatttcccgng210> 6 <211> 234 <212> DNA <213> Artificial

<400> 6 c t tacgactc
Zgg;teggggfggzt ;(?fzggg cEéELnglalé&B nl\égfcta%%gﬁ%e 3 bfg'ﬁsgggs a&t‘%ert Ctggca
gggagct gca cgccacgcgitetspasifigbantolpeous tetamaightigmyediated by a site-specific
recombinase gene product (ex: Cre/Lox or Flp/Frt)

D, CMD = A non-random nucleic acid sequence that can alter the chromatin
structure of a host genome (ex: HS4 chicken beta globin ihsulator)

E. CMD/BRD = A non-random nucleic acid sequence encoding a chromatin
modification domain that can serve as a DNA sequence for homologous
recombination in “recombincering-competent” bacterial cell lines

F. PE3 Stuffer = a random nucleotide sequence that does not encode for a
restriction site or any other biological function resident within the
multigenic docking vecior |

G. PE3 MCS = & non-random nucleotide sequence consisting of a plurality of
restriction sites unique to the rﬁultigcnic docking vcctor‘_-

[0172] These modules are flanked by restriction sites that can be used to make

module docking vectors. These module—aésociated Testriction sites can be defined
according to the following classifications:

Al VB = restriction sites deﬁning the boundaries of a vector backbone niodule

B. ES = restriction sites defining the boundaries of a genome expression host

selector module
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<210> 7 <211> 2097 <212> DNA <213> Artificial sequence <220> <223>
SVE Pl asm d <400> 7 tgagcgtaat acgactcact atagggaggc:tcggagctgc

t gggcccagg gagcttctag tggaaagctt ggagctgctc tgcagggagc ggccgcegtcg

actccggatt ccctttagtg ccttcatgtg agcaaaaggc cagcaaaagg cgtttttcca

taggctccgc ccccctgacg ggt ggcgaaa cccgacagga ctataaagat tgcgctctcc

tgttccgacc ctgccgctta gaagcgtggce gectttctcat agctcacgct gctccaagcet

gggct gt gt g caswaswomersgt aact at cg t ¢tt gagt cc aacccggt aapr@hgalaaeay

gattagcaga gcgaggtatg ggcctaacta:cggctacact agaaggacag ttaccttcgg

aaaaagagtt ggtagctctt gtggtttttt tgtttgcaag cagcagatta WO

2007/ 038276PCT1US2006/ 036992 , DNA C oni ng vectors
and net hods for THeir: %@WE@PS@U%@%@'%WED@@@PO@WG&W@@Q

tctgacgctc agt ggaacga rafaaﬁwﬁsgand&]@mg@;@n@&q 9ot @apgat aact at gact
ctcttaaggt agccaagftc afgagattat caa ttcacc

atccttttaa attaaaggtgtgégﬁ ?@%%@ﬁ ghg?ggﬁﬁnggnfég%mm

gt aaacttgg tctgacagtt rmddaat gct t aatcagtgag gcacctatct cagcgatctg
1140 tctatttcgt t(EatC@@@&uﬁﬁﬁ@%%Fﬁﬁgtﬁ%ﬁﬂﬁg%gsﬁﬁ?&@f@ama

cgat acggga 1200 gggcttaccag .tct cgcccca gt gct gcaat gat accgcga
gacccacgct caccggctcch?§6mﬂﬁﬁ$ ¥&t ca gcaat aaacc agccagccgg
aagggccgag cgcagadgt g Bjtoetgtmaits ir3R6nt Hinadndscgcc t ccat ccagt
ctattaattg ttgccgggaa gctagagtaa'gtagttcgcc 1380 agt t aat agt

ttgcgcaacg tggttgccat tgctacaggc atcgtggt cgctcgtc 1440
gtttggtatg gcttcaﬁ@@ﬂOﬁ%?@%ﬁﬁ%?@“@é%ﬁ%ﬁé@ ggyﬂﬁpw&m@aﬁﬁﬁﬁﬁccc

1500 catgttgtg@maaaaamghg@aMﬁm@mmcMﬁm\@@gmﬁtmaagm&hwgu&gﬁﬁwmﬁ
gaagt aagtt 15@@5gg§£@pagtg ttatcactca tggttatggc agcactgcat
aattctctta ctgtcatgcc 1620 atccgtaaga tgcttttctg tgactggtga

gt act caacc aagt cat't ct V§agadttdgt g 1680 tat gcggcga ccgagtt get
cttgcccgge gt caat acgg NgadgeateReRGiGORARGRsagends 40 Ccagaacttta
aaagtgctca tcattggaaapgqaitclit cg gggcgaaaac tctcaaggat 1800
cttaccgctg ttgagatcca gttcgatgta acccactcgt gcacccaact gatcttcagc
1860 atcttttact tﬁcac@ﬁﬁ@@mﬁkﬂ@@y@gv@ﬂéﬁcﬁaﬁﬁﬁ%amggaaggcaaa

at gccgcaaa 1920 aaagggaa&aﬁagggcgacac ggaaatgttg aatactcata

ctcttccttt ttcaatgttagl 80 t agcatt t tt attgtctcat
gcgcggat ac atatttgaat é???%ggagﬁﬁ%ﬁﬂggaﬁgﬁd 44 aggggt t ¢
cgcgcacatt tccccgaaaal ﬁgé@a%htg acgt cgc 2097 <210> 8 <211> 239 <212>

DNA <213> Artificgal a&a&em@mﬁ&%&&cés‘%&éﬁo&@ﬁhﬁam d MCS <400> 8
cgctgagegt aatacggct c,, 9&}&;&38% %%(g tta attaaggcgc gccacgcgt g60
at at cggage t gct gggecc agggaget teloray ﬁagﬁﬁFmﬁﬁggfcgctg gagaatt cggl20
agct ggaaag cttggaybtgck&hi@w@ggg agct gcat gc gctggcgcac agct gt acgt 180
agcggcecgceg tCgaCtQﬁggRéﬁ&Eﬁﬁk&ﬁ@wﬁﬁgéﬁg@ﬁﬁﬁ%ﬁhﬁgtttaaa cgctcttcc239
<210> 9

12, CM-2=8acl

13. No sequénce or Random nuclectide sequence stuffer

14, TX-1 =Bst XI(1-CeuI) forward orientation

15.  Random nucleotide sequence stuffer (or PE3 Module)

16, TX-2 =Bst X I (I-Sce I) reverse orientation

17. No sequence or Random nucleotide sequence stuffer

18, CM-3=Mifel

19.  Random nucleotide sequence stuffer {or CMD Module)

20. CM-4=Sacll '

- 44



<211> 2096

cctgtacgta
agctgctctg
gggttaattg
aggct ccgcec
ccaggegttt
ctttctcata
cgttcagccc
att agcagag
atttggtatc
gtttgcaagc
gt ggaacgaa
tccttttaaa
at cagt gagg
ctggccccag
agggccgage
t gcgcaacgt
caacgat caa
t at cact cat
t act caacca
aagt gct cat

<212> DNA

ggagct gct g ggcccaggga gcttctagag gagct ggatc
cagggagct g cat gcgctgg gtccgecgtac gtccggattc

DNA cl oni ng Vectors and net hods
<213> synthetic DNA nol ecul e <400> 9 tgagcgtaat acgactcact atagggaggc

gaaagcttgg
cctttagtga

ctwe abyisgas gcaaaaggcc agcaaaaggc caggaaccgtpcglikiohdgoadt

cccctgacga gcatcacaaa gtggcgaaac ccgacaggac
gcgctctcct gttccgaccc tgceccgcettac cggatacctg
gctcacgctg taggtatctc ctccaagctg ggctgtgtgce
t aact atlec gt Nesetngag bcRadoacodgideamunecalfigact t a

cgaggt gt gtgﬂgg@g&t]ﬁg‘;y@pﬁt aact ac ggctacacta
gt ag ctctt atcc caaa

t tt

agg;gaﬁggg‘ggggggg ﬁ%@???@%?%i? gggt
ggt cat 2at aGaEMaS § vk ORE TEERAYIL A gccaaat tca
tt aaaagnl gog 4@t JuEl@tﬁlﬁ‘é se%u%@ﬁ&ﬂterqalCNﬁj ﬁg‘cﬁ?gt ta

ctatttcgtt catcca g tgactc cccgty
t gct gc¥at gCI‘éI‘;a?éfi‘g% whiep '@%ﬁf“t‘ﬁt wifsgadaat aaacca
t t at ccycctNCRqk®e adtatdomabdamk kgiende@oggggaag

ggt tgegat ty BgPlﬁﬁ?%%%%k{Merﬁa%%%% atﬁ)em%&# cag

atgttgt gca aaaaadc gatc cga
ggt t atJgc Npenetcger: @fiowwptaiagealten@emifqrt ct gt
atgcggmgaancgagbtgctc ttgcccggcg t caat acggg

tat aaagat a
aagcgt ggcg
acgaaccccc
t ggt aacagg
gaaggacagt
tggttttttt
ctgacgctca
ttcacctaga
ccaat gct ta
ggcttaccat
gccagccgga
gttaatagtt
ctccggttcce
gccgcagt gt
gact ggt gag
agaactttaa

SED S]25 cgacgat at c60

cat t gggaag, g tctt(ilt%gi £
ttcggagct g120 atttaaat cg 't 383% (o} ﬁmgﬁ?f ¥ ggc300 caagt cagag360
gctccct cgt 420 t cct t HgaBollaggt cgtt cg540 ccttat ccggb00 cagcagccac660
t gaagt ggt g720 t gaagcaagtqhae GirRaabAGRI084QRAgaa@at CC900

34,  BL-3=Nrul

35. No sequence or Random nucleotide sequence stuffer
36, BB-2=BsIG , the sticky overhang is compatible to BsiW [
37. No sequence or Random nucleotide sequence stuffer
38. CM-7=8pel

39.  Random nucleotide sequence stuffer (or CMD Module)
40. CM-8=S8phl

41.  Random nucleotide sequence stuffer (or SRS Module)
42.  HE-4= PI-Sce I (forward orientation)

43.  Random nucleotide sequence stuffer (or BRD Module)
4., VB-5=BspEI

(0174) FIGS. 17, 18, and 19 illustrate how the multigenic docking vector in FIG. 16

can serve as a DNA backbone, using conventional subcloning methodotogies, to build a

multigenic vector having two or. more PE3 modules, This example of building a multgenic

vector with three distinct PE3 modules employs the preferred order of subcloning events

based upon the statistical probability that the pivots needed to create a ?EE: acceptor
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aagggatttt 960 aaaaaggatc 1020 tatatatgag 1080 agcgatctgt 1140

gat acgggag 1200 accggctcca 1260 tcctgcaact 1320 tagttcgcca 1380
acgctcgtcg 1440 atgatccccc 1500 aagtaagttg 1560 tgtcatgcca 1620
agaa}agtgt 1680 gccacatagc 1740 ctcaaggatc 1800 12/13 WO

2007/ 038176PCT/ US2006/ 066992 -~ - DNA clonin d
met hods for THEFPEE® REVI SED. ST25 ttaccgcet gt tgagatcggéﬁﬁ#@%ggg?aa
cccactcgtg cacccaactg atcttcagca 1860 tcttttactt tcaccagcgt
ttctgggt ga gcaaaaacag gaaggcaaaa tgccgCaaaa 1920 aagggaat aa

gggcgacacg gagal at.f g8, %l%i%fvte ‘f}?}k;f}ﬁm%%@&&%& dof PEGRRIAY) biRthay bR Red
tgaagcattt atca gg? a tt cteat: - cgcggataca tatttgaatg tatttagaaa
2040 aat aaacaadhip Higmyigrepie rolgdyeddat tt ccccgaaaag tgccacctga cgtcge

2096 <210> 10 <21}37236 redskaroridhk sps2iboy FEy Rbhs no 1ONMipDicdalhe <400>

10 cgctgagegt aat acqgact.c at agggd, ‘at cggaget g ct gggcccag ggagettcta
ct ggaaagct tgdﬁ%ﬁ?ﬁ%@w%T5@%%56%%ﬁ%%ggtccgcg tac%%cc a ttccctttag
ggccct gt ac gt agcgdqeieq | b anduggoudt he supelengdintode § %ﬁ@%ﬁmﬁgbéﬁbacag
tgagggttaa ttgttt gang; AOhGAICHMd 1QaRkd CQGATs 16 thgatidrédamancgefet t cc 60
120 180 238 WO 2%87/D38276PCT/U82006/036992 1/ 21

lowing sites:
I. NsilorBseG1,
it. Sfol,Pvull,orNmu!
iii. BstX I ) |

[0177] 2. The second PE3 module should be subcloned into the PE3-3 domain next,

and this PE3 module shonld be chosen according to the ordered absence of the

following sites:

iv. SbfIorBsiWI
v. Shflalone
vi. BsiWl
vii. BstX1 ‘

[0178] 3. The third PE3 module should be subcloned into the PE3-1 domain

[0179] A PE3 module that fulfills the criteria listed in item 1 can be subcloned into
the multigenic docking vector by independently preparing the vector backbone and PE3
module by digesting with two restrictiort enzymes, wherein one enzyme recognizes a
single restriction site in the GP-1 domain and the second engyme recognizes a single
restriction site in the GP-4 domain, The enzymes selected must not cut within the PE3
module. An example of this process is illustrated in FIG. 17. One method for subcloning
the PE3-A module in FIG. 17 into the PE3-2 Stuffer domain requires the preparation of 2
lincarized vector backbone produced by cuiting the multigenic docking vector with the
enzymes AsiS I and Rsr II. This molecular biology protocol produces BNA docking
points with AsiS I-specific and Rsr II-specific sticky overhangs. A linear DNA fragment
containing the desired PE3-A module can also be prepared by digesting with AsiS I and
Rer II. The resulting vector backbone and PE3-A module can be biochemically linked
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together using a DNA ligase enzyme to generate a multigenic vector containing the PE3-A
module. '

[0180] FIG. 18 introduces one methodology by which a PE3 module that fulfills the
criteria in item 2 can be subé:loned into the multigenic docking vecter containing the PE3-
A module at the PE3-3 Multiple Cloning Site (PE3-3 MCS). In this example, the PE3-A
module does not contain either a Nsi | or a BsrG 1 site (designated in FIG. 16 as SB-1 and
SB-2, respectively), and the PE3-B module does not contain a Sbf [ or a BsiW Isite. As
depicted in FIG 18, a linearized PE3-B module is produced by digesting the PE3-B module
vector with Sbf ] and BsiW I. The linearized muitigenic vector backbone is prepared by
digesting with Nsi I and BsrG I. The complementary sticky cohesive ends in the PE3-B
module and the multigenic vector backborne can be linked together biochemically using a
DNA ligase enzyme. The resulting DNA molecule consists of the multigenic vector
wherein the PE3-A and PE3-B modules are now a contiguous part of the DNA molecule,

[0181] FIG. 18 represents only one of numerous strategies for subcloning a PE3
module into the PE3-3 Stuffer domain in the multigenic docking vector. Other subcloning
strategies include the production of linearized PE3 modules and linearized multigenic
docking vectors displaying sticky/blunt, blunt/sticky, or blunt/blunt docking points. These
alternative subcloning strategies are predicted to display lower success rates for gererating
ligation products than would sticky/sticky strategies. These alternative strategies can be
chosen if the structure of either the PE3-A or PE3-B modules does not meet one or more of
the criteria listed in item 2.

[0182] FIG. 19 illustrates how a PE3-C module can be subcloned into the
multigenic vector containing the PE3-A and PE3-B modules. This strategy requires that
neither the PE3-A nor the PE3-B contain a BstX I site. In this strategy, the multigenic
docking vector is linearized by digesting with BstX I. The PE3-C module is linearized by
digesting with the homing endonucleases I-Ceu I and I-Sce I. The resulting Knear PE3-C
medule and multigenic docking vector are linked together biochernically using a DNA
ligase enzyme. The resulting DNA molecule consists of the multigenic vector wherein the
PE3-A, PE3-B, and PE3-C modules are now a contiguous part of the DNA molecule.

[0183] FIG 21 illustrates how a PE3 module flanked by either chromatin
modification domains (CMD) or bacterial recombineering domains (BRD) can be '
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introduced inte a multigentc docking vector emplcyfng 'bacteriaf recoinbineering
methodologies. In this example, the PE3 module replaces the PE3-1 Stuffer Domain
through the action of hbmdlogous recombination between the CMD/BRD domains
flanking both the PE3 moduls in the PE3 Module Vector and the PE3-] Stuffer Domain in
the Multigenic Docking Vector. This strategy requires the use of ancillary DNA. vectors or
special bacterial strains wherein the expression of recombination enzymes can be induced
by enviranmental changes (chemical, temperature, or metabolic). ‘

[0184] Another embodiment of the invention, illustrated in FIG. 16, can be defined
by the nucleotide sequence residing between the vector backBone pivots VB-1 and VB-5 ,
wherein VB-1=Aat Il and VB-5=BspE L.

1. VB-1is Aat Il

2. No sequence or Random nucleotide sequence

3. ES-1=SexAl

4, Random hﬁcleotide sequence stuffer (or GHS Module)
5. ES-2=Srf1 '

o. Random nucleotide.sequence stuffer (or BRD Module)
7. HE-3=LPpol

8. Random nucleotide sequence stuffer (or SRS Module)
9. No sequence or Random nucleotide sequence stuffer
10.  CM-1=Kpnl '

11.  Random nucleotide sequence (or CMD Module)

12.  CM-2=Sacl

13, No sequence or Random nucleotide sequence stuffer
14. HE-] = I-Ceu I forward orientation '

15.  Random nucleotide sequence stuffer (or PE3 Module)
16.  HE-2 = I-Sce I reverse orientation .
17. No sequence or Random nucleotide sequence stuffer
18. CM-3=Mfel

19.  Random nucleotide sequence stuffer {or CMD Module)
20, CM-4=Sacll

21.  No sequence or Random nuecleotide sequence stuffer
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22.  GP-1=(AsiS I/Pac I/Sbf I}
23.  Random nucleotide sequence stuffer (or PE3 Module)
24,  G-4/CM-5 = (Swa /Rsr HI/BsiW T)
25.  Random nucleotide sequence stuffer (or CMD Module)
26.  CM-6=Nar I, which has same motif as Kas [
27.  No sequence or Random nucleotide sequence stuffer
28.  TX-1 =Bst X I (I-Ceu I) forward orfentation
28.  SB-1=Nsi |, the sticky overhang is compatible to Sbf'I
30.  Nosequence or Random nucleotide sequence stuffer
3l. BL-1=8fol .
32.  Nosequence or Random nucleotide sequence stuffer
33, BLZ=Pwll
34, No sequence or Random nucleotide sequence stuffer
35. BL-3=Nml
36, No sequence or Random nucleotide sequence stuffer
; 37.  5B-2=Bsi( I, the sticky overhang is compatible to BsiW I
38.  No sequence or Random nucleotide sequence stuffer
39, TX-2=DBst XI(I-Sce I} reverse crientation
40.  Nosequence or Random nucleotide sequence stuffer
41, CM-7=8pel
42,  Random nucleotide sequence stuffer (or CMD Module) '
43. CM-8=Sphl '
44.  Random nucleotide sequence stuffer (or SRS Module)
45.  HE-4 =PI-Sce I (forward orientation)
46.  Random nucleotide sequence stuffer (or BRD Module)
47.  VB-5=BspEI

[0185] FIG. 20 illustrates how homing endonucleases can be used to infroduce a

PE3 module into the Multigenic Docking Vestor described above. In this example, the PE3

module and the multigenic docking vector are linearized by digesting with the homing

endonucleases I-Ceu [ and I-Sce I. The resulting linear PE3 module can be linked to the -

linear multigenic docking vector biochemically using a DNA ligase enzyme. This
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subcloning strategy can be used if a PE3 module within a multigenic docking veotor, or

being introduced into a 'dzmking veedor, does not meet one or more of the criteria listed in

items 1 through 3.

[0186] The Multlgemc dockmg veetor (Prmary Docking Flasmid) shown in FIG. 8

can be used to assemble two completed PE3 transgenes that are first constructed in PE3

Docking Station Plasmids, or two homology arms needed to construct a gene-targeting

transgene, or to introduce two types of positiveor negative selection elements.

[0187) A non-Hmiting example of 2 multiple cloning site (MCS) in 2 Multigenic

(or Primary) Docking Plasmid is shown in FIG. 9, and comprises the following sequential

elements, in the order listed:

i.

Two non-variable and unique commeon restriction sites that define a 5' insertion site
for the mutated pUCIQ vector described above (for examp]a, AatIland Blp D),

An M13 Rev, primer s1te v

A pair of unique HE sites in op;;osité orientation flanking a random nucleotide
sequence of DNA that can serve as a genome expression host selector gene
acceptor modute (RNAS-GEH-S1) (for example, PI-Scel (forward orientation) and
PI-Scel (rcverse orientation)), ’

A non-variable and unique, common restriction site that a]Iows cloning of a shuttle
vector module downstream of the HE pair (for example, Eco01097),

A fixed groupiné of non-variable rare restriction sites that define the 5’ portion a
Left Recombinétion Arm module (for example, SgrA I and AsiS I},

Random nucleotide sequences that can serve as a Left Recombination Arm
acceptor module (RNAS- LRA}, '

A fixed grouping of non-variable rare restm.tmn sites that define the 3° portion of
the Left Recombination Arm acoeptor medule (for example, Pacl, Mlul, and Ascl),
A unique HE site (for example, I-Ceu [ (forward orientation)),

A pair of non-variable and unique, commen restriction sites ﬂankiﬁg a random
nucleotide séquence of DNA that can serve as a chromatin modification domain
acceptor module (RNAS-CMD-1) (for cxample, Kpn [ and Avr IT),

10. A T7 primer site,
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11. A pair of unique BstX I sites in opposite orientation (wherein the variable
nucleotide region in the BstX I restriction site is defincd by nucleotides identical to
the non-complementary tails gencrated by the ordering of tivo identical HE
restriction sites arranged in reverse-complement orientation; for example, PI-Scel
(forward orientation) and PI-Scel (reverse orientation)) flanking a random
nucleotide sequence of DNA that can serve as a complex transgene acceptor
module (RNAS-PE3-1),

12. A pair of unique HE sites in opposite orientation flanking a random nucleotide
sequence of DNA that can serve as a coniplex transgene acceptor module (RNAS-
PE3-2) (for example, I-Scel (forward orientation) and I-Scel (reverse orientation)),

13. A T3 primer site in reverse-orientation,

14. A pair of non-variable and ﬁnique, common Testriction sites flanking & random
nucleotide sequence of DNA that can sqrvé as a chromatin modification domain
acceptor module (RNAS-CMD-2) (for example, Xho [ and Nhe I),

15. A unique HE site (here, identical to that in item 8 above (IScel), and also in reverse
orientation), '

16. A fixed grouping of non-variable rare restriction sites that define the 5° portion a
Right Recombination Arm module (for exampie, SnaB I, Sal I, and Not 1),

17. Random nucleotide sequences that can serve as a Right Recombination Arm
acceptor module (RNAS-RRA), _

18. A fixed grouping of non-variable race restriction sites that define the 3’ portion of
the Right Recombination Arm acceptor module (for example, Rsr II, Swa 1, and
Bsiw ), '

19. A non-variable and unique, common restriction site that altows cloning of a shuttle
vector module upstream of an HE pair (for example, BspE 1),

20. A pair of unique HE sites in opposite orientation flanking a random nucleotide
sequence of DNA that can serve as a genome expression host selector gene
acceptor module (RNAS-GEH-82) (for example, PI-Psp I (forward orientation) and
PI-Psp I (reverse orientation)),

21. An M13 Forward primer site placed in reverse orientation,

L 4
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22. Thres ndn«variabie'and ;1:3@1@ comnjm_restriotioh sites that define a 3’ insertion
site for the mutated pUC19 vector described above (for example, Pme I, Sap J, and
BspHD. = ‘ A
[0188] Asan éﬁample of the method of practécing the present invéntion, a

transgene can be constructed containing these elements:

1. Nucleotide sequences of'the human promoter for surfactaﬁé proiein C (SP-C),

2. Sequences éncoding-fhe protein product of ‘t}-le mouse gene granulocyte-
macrophage colony-stimulating factor-receptor beta-c (GMRgc)

3. Rabbit betaglobin intron sequences, and

4. SV40 poly-A signal.

[0189] The SP-C sequence contains intemal BamH]1 sites, and can be released from
its parental plasmid only with Notl and EcoR1. GMRf¢-has an internal Notl site, and can
be cut from its pa_re_ntai plasmid .with BamH] and Xhol. The rabbit betaglobin intron
Sequent,;es can be cut out of its parental plasmid with EcoR1. The SV-40 poly-A. tail can
be cut from its parental plasmid with Xhol and Sacl. Because of redundancy of several of
restriction sites, none of the parental plasmids can be used to assemble a’li the needed
fragments. _ .

[0190] The steps used to build the desired transgene in the PE3 Docking Plasmid
invention are as follows: R '

. Since Not! and PspOMI generate compatible cohesive ends, the human SP-C
promoter sequences are excised with Notl and EcoR1 and cloned into the PspOM1
and EcoR:I sites of Shuttle Vector P. The product of this reaction is called pSVP-
SPC ) | -

2. Following propagation and recovery steps well known to those skilled in the art, the
rabbit betaglobin intron sequences are cloned into the EcoR1 site of pSVP-SPC.
Orientation of the intran in the resultant intermediate construct is verified by
sequencing‘the product, called pSVP-SPC-1AG. 7

3. The promoter and intron are excised and isolated as one contiguous fragment from
pSVP-SPC-15G using AsiS1 and Ascl. Concurrently, the PE3 Docking Plasmid is

cut with AsiS1 and Asel in preparation for ligation with the promoter/intron
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segment, The promoter/intron fragment is ligated into the Docking Plasmid,

propagated, and recovered,

4. The Xhol site of the GMRgc fragmeﬁt is filled in to create a blunt 3’ end, using
techniques well known to those skilled in the art. It is then cloned into the BamH1
site and the blunt-ended Pyu2 site of pSVP-SPC-18G. The resultant plasmid (pDP-
SPC-GMR fc-1f3G) is propagated and recovered.

5. The final cloning step is the addition of the SV-40 Poly-A tail. The SV40-polyA
fragment is cut out with Xhol and Saci, as is the recipient vector pDS1-SPC-
GMRBec-tbSG. Both pieces of DNA are gel purified and recovered. A ligation
mix is prepared with a 10:1 molar ratio of SV-40polyA to pDS1-SPC- GMRgc-
18G. The ligation products are propagated and harvested.

(0191} The new plasmid, pDS1-SPC- GMR{c-13G-pA contains all elements
required for the transgene, including a unique restriction site at the 3° end with which the
entire pDS1-SPC- GMRGc-18G-pA plasmid can be linearized for transfection into
cukaryotic cells or microinjection into the pronucleus of a fertilized ovum.,

* [0192] Regarding the HE sites, typically at least two HE restriction sites, each able
to be cleaved by at least one HE restriction enzyme, are placed flanking the modular
regions, for the purpose of creating a gene cassette acceptor site that cannot self-anneal.
Further, if desired, itis possible but not required to place these HE sites in opposite
orientation to one another. That is, because HE sites are ‘a's.:ymmetric and non-palindromic,
it is possible to generate non-complementary protruding 3' cohesive tails by placing two
HE restriction sites in opposite orientation. For example, the HE I-Scel cuts its cognate
restriction site as indicated by /™

3. TAGGGATAA/CAGGGTAAT...3?
3..ATCCC/TATTGTCCCATTA..5

{0193] The reverse placement of a second site within an MCS would generate two
non-complementary cohesive protruding tails:
5'...TAGGGATAA " CCCTA...3"
3'...ATCCC  AATAGGGAT...5" .

[0194] This is particularly useful when if is desired to include large transgenes into
a veator. Due to the large size'of the insert, it is thennndynamtcally more favorable fora
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vector to sélf anneal ratﬁer than acoept a']arg.e insert, Tl;e présence of ﬁon—complementary
tails generated by the placement of HE restriction sites provides favorable chemical forces
to counteract the thermg)d}:*nqm'ic inclination for self-ligation. |

[0195] Fu_fther, Nthe asjmmetri;: nature of most HE protruding tails also creates a
powerful cloning tool when used in combination w‘ith the BstX I restriction enzyme site (5’
CCANNNNN/NTGG 3°). The sequence-nentral domain of BstX I (“N” can be any
nucleotide) can be used to generate compatible cohesive ends for two reverse-oriented HE
protruding tails, while precluding self-annealing.

BstX [ (I-Sce [ Fwd,}  IL-Sce I Forward 1-Sce [ Reverse BxtX I(I-Sce I Rev.)
5'-CCAGATAA CAGGGTAAT/ATTACCCTGTTAT GTGG-3’
3.GGTC TATTGTCCCATTA/TAATGGGAC AATACACC-5’

[0196] Other endonucleases not. included in these listings can also be used,
maintaining the same functionality and the spirit and intent of the invention,

[0197] Among the many advantages of the present invention, it can be readily
appreciated that one can rapidly assemble transgenes, typically containing Promoter,
Expression, and 3’Regulatory modules, in a very short period of time, as well as quickly
and easily vary or redesign a newly assembled transgene, Conventional efforts to vary an
assembled transgene using known methods would vsnally take a year or more of laberatory
time. Using the methods of the present invention, one can make desired transgenes within
days or weeks, and then do the desired testing of each, thereby saving the researcher
significant time and expense, Shuttles that were originally created by de novo synthesis,
recombineering, and PCR terminator over-hang cloning methods can be taken and nsed

with the docking point technology of the present invention to rapidly assemble these pre-
made elements into a multifude of transgenes, The PE3 transgenes produced using the
invention can be used in a single organism, or in a variety of organisms including bacteria,

yeast, mice, and other eukaryotes with little or no further modification.

[0198] While the present invention has been illustrated by the- description of
embodiments thereof, and while the embodimeﬁts have been described in considerable
detail, it is not intended to restrict or in any way limit the scope of the appended claims to
such detail. Additional édvantages and modifications will be readily apparent to those
skilled in the art. The invention in its broader aspects is therefore not ]imited to the
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specific details, representative methods and structures, and iliustrated examples shown and

described. Accordingly, departures may be made from such details without departing from
the scope of the invention as claimed.

¥E
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CLAIMS

1. A domain modale docking vector consisting of a DNA ¢loning vector, comprising a
multiple cloning (MC) module for sub<cloning a genetic material of interest into the MC module,
the MC module comprising:

a, a first gene pivot (GP) comprising at least two non-variable rare restriction sites operable
to define the 5" portion of the MC module;

b, a mucleic acid sequence comprising a multiple cloning site (MCS) comprising a plurality
of restriction sites selected from common restriction sites that are unique within the domain module
docking vector, to provide cloning sites for the cloning of the genetic material of interest into the
MC module; and

¢. a second gene pivot comprising at least two non-variable rare restriction sites operable to
define the 3' portion of the MC module,

wherein the first gene pivot and the second gene pivot independently consists of four non-
variable rare restriction sites.

2. The domain module docking vector according to ¢laim 1 wherein the genetic material of
interest is selected from the group consisting of a Promoter domain, an Expression domain, and a 3'

Regulatory domain.

3. The domain module docking vector according to claim 1 wherein the non-variable rare
restriction sites are AsiS I, Pac [, 8bf1, Fse, Asc [, Mlul, SnaB I, Not [, Swa I, Rsr I1, BSIW [, Sfo
I, Sgr Al, AfllIT, Pvu I, Ngo MEV, Ase 1, Flp [, Pme I, Sda [, Sgf'], Srfl, or Sse8781 L

4. The domain module docking vector according to claim 3, whercin

when the genetic material of imtcrest is a Promoter domain, the restriction sites in the first
group of non-vatiable rare resiriction sites are at least AsiS I, Pac I, and Sbf I, and the restriction
sites in the second group of non-variable race restriction sites are at least Fse I, Asc I, and MiuL;

when the genetic material of interest is an Expression domain, the restriction gites in the
first group of non-variable rare restriction sites are at least Fse [, Asc [, and Mu 1, '._md the
restriction sites in the second group of non-variable rare restriction sites are at least SnaB I and Not

I; and
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when the genetic material of interest is 2/ 3' Reguiatory domain, the restriction sites in the
first group of non-variable rave restfiction sites aro at feast SnaB 1 and Not ], and the restriction sites
in the second group of non-variable rare restriction sites are at least Swa I, Rst I1, and BSIW L

5. The domain module docking vector according to claim 4, wherein

when the genetic material of interest is the Promoter domain, the first group of non-variable
rare restriction sites consists of, in order, at least AsiS I, Pac |, and Sbf'I, and the second group of non-
variable rare restriction sites consists of, i order, at least Fes [, Asc I, and Miu I;

when the genetic material of interest is the Expression domain, the first group of non-
variable rare restriction sites consists of, in order, at least I'se I, Asc [, and Mlu I, and the second group
of non-variable rare resiriction sites consists of, in order, at least SnaB 1, and Not I; and

when the genetic material of interest is the 3° Regulatory domain, the first group of non-
variable rare restriction sites consists of, in order, at 1ea§t SnzB T and Not I, and the second group of

non-variable rare restriction sites consists of, in order, at least Swal, Rsr I, and BSiw L.

6. A PE3 docking vector consisting of a DNA cloning vector, comprising a PE3 cloning
modale that comprises 2 plurality of cloning modules, configured for cloning a plurality of domain
modnles into the PE3 cloning module, the PE3 cloning module comprising:

2.a ﬁrsf gene pivot comprising at least two non-variable rare restriction sites that upon
cloning is opembie to define the 5" portion of a Promoter module;

b. a first stuffer moduls consisting of a first nucleic acid seq&encc comprising stuffer, that
upon cloning is replaced by the Promoter module;

<. a second gene pivot comprising at least two non-variable rare restriction gites that upon
cloning is operable to define a shared junction between the 3' portion of the Promotsr module and
the 5" portion of an Expression module;

d. a second stuffer module consisting of a second nucleic acid sequerce comprising stuffer,
that upon cloning is fepiaced by the Expression module;

¢. a third gene pivot comprising at least two non-vasiable rare restriction sites that upen
cloning is operable to define a shared junction between the 3' portion of the Expression module and
the 5' portion of a 3' Regulatory module;

f. a third stuffer module consisting of a third nucleic acid sequence comprising stuffer, that
upon cloning is replaced by the 3' Regulatory module; and

- a fourth gene pivot comprising at least two non-variable rare restriction sites that upon
cloning is operable to define the 3' portion of the 3' Regulatory module,
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wherein the first gene pivot and the second gene pivot independently consists of four non-
variable rare restriction sites.

7. The PE3 docking vector according to claim 6 wherein the non-variable rare restriction
sites are AsiS I, Pac I, Sbf'T, Fse I, Asc], Mlu ], SnaB I, Not I, Swa I, Rsr I, BSiW 1, Sfo I, Sgr Al
AL Pvu I, Ngo MIV, Ase ], Flp I, Pme I, Sda L SgfT, Srf], or Sse8781 L

&. The PE3 docking vector according to claim 7, wherein when the genetic material of
interes! is a Promoter domain, the restriction sites in the first group of non-variable rare restriction
sites are at least AsiS I, Pac I, and Sbf'I, and the restriction sites in the secoad group of non-variable
rate restriction sites arc at least Fse [, Asc [, and Mlu L;

when the genetic material of interest is an Expression domain, the restriction sites in the
first group of non-variable rare restriction sites are at least Fse |, Asc |, and Mlu 1, and the
restriction sites in the second group of non-variable rare restriction sites are at least SnaB I and Not
L and

when the genetic material of interest is a 3' Regulatory dotmain, the restricition sites in the

first group of non-variable rare restriction sites are &t Jeast SnaB I and Not [, and the resiriction siles

;.I

in the second group of non-variable rare restriction sites are at least Swa I, Rsr IT, and BSiW I

9. The PE3 docking vector according to claim 8, wherein

when the genetic material of interest is the Promoter domain, the first group of non-variable
rare restriction sites consists of, in order, AsiS I, Pac I, and Sbf'1, and the second group of non-
variable rare resiriction sites consists of, in order, Fse I, Asc I, and Mlu L;

when the genetic material of interest is the Expression'domain, the first group of non-
varizble rare resiriction sites consists of] in order, Fse I, Asc I, and Mlu I, and the second group of
non-variable rare restriction sites consists of, in order, at least SnaB 1 and Not I; and

when the genetic material of interest is the 3' Regulatory domain, the first group of non-
vaviable rave restriction sites consists of, in order, at least SnaB 1 and Not 1, and the second group of

non-variable rare restriction sites consists of, in order, Swa I, Rsr II, and BSiW I,

10. The PE3 docking vector according to Claim 6, further comprising a means for inserting

the PE3 module into a multigenic docking vector,
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11. A PE3 multiple cloning {MC) docking vector consisting of a DNA cloning vector,
comprising a PE3 cloning module configured for cloning a Promoter, Expression, and 3' Regulatory
modules into the PE3 cloning module, the PE3 clening i'nodule'comprising:

a. a first gene pivet comprising at least two non-variable rare restriction sites that upon
cloning is operable to define the 5' partion of a Promoter module;

b, a first nucleic acid sequence; ‘

¢. a second gens pivot comprising at least two non-variable rare restriction sites that upon
cloning is operable to define a shared junction between the 3 portion of the Promoter module and
the 5' portion of the Expression module;

d. a second nucleic acid sequence;

e. a third gene pivot comprising at least two non-variable rare restriction sites that upon
cloning is operable to define a shared junction between the 3 portion of the Expression module and
the 5' pottion of the 3' Regulatory module;

£, a third nusleic soid sequence, and

g. a fourth gene pivot comprising at least two non-variable rare restriction sites that upon
cloning is opérablc to define the 3' poriion of the 3' Regulatory module; .

wherein the first gene pivot and the second gene pivot independently consists of four non-
variable rare restriction sites; and

wherein at least one of the first, second ard third nucleic 2cid sequences is a multiple
cloning module comprising 2 multiple eloning site (MCS) comprising a plurality of restriction sites
selected from cornmon testriction sites that are unique within the PE3 docking veclor, to provide
cloning sites for the cloning of a genetic material of interest into the multiple cloning module, and

the remaining nucleic acid sequences are stuffer.

12. The PE3 multiple cloning (MC) docking vector accerding to Claim 11 wherein the first
nucleic acid sequence is the multiple cloning module, the first gene pivot is at least AsiS ¥, Pac [,

and Sbf I, and the second gene pivot is af least Fse I, Asc |, and Miu L.

13. The PE3 multiple cloning (MC) docking vector aceording to Claim 11 wherein the
second nucleic acid sequence is the multiple cloning module, the second gene pivot is at least Fse ],
Asc ], and Mlu I, and the third gene pivot is at least SnaB [and Not L
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14, The PE3 multiple cloning (MC} docking vector according to Claim 11 wherein the
third nucleic acid sequence is the multiple cloning module, the third gene pivot is at Jeast SnaB I
and Not I, and the fourth gene pivot is at least Swa I, Rsr II, and BSiW L.

15. The PE3 multiple cloning (MC) docking vector according to Claim 11 wherein the first
gene pivot consisis of, in order, AsiS I, Pac ], and Sbf], the second gene pivot consists of, in order,
Fse I, Ascl, and Miu I, the third gene pivot consists of, in order, at least SnaB I and Not I; and the
fourth gene pivot consists of, in order, Swa 1, Rer 1, and BSiW L.

16. The PE3 multiple cloning (MC) docking vector according to Clairn 11, further
comprising a means for releasing the PE3 module frorn the PE3 vector, for insertion into a

multigenic docking vector,
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DNA

Artificial Sequence

Synthetic Construct .

misc_feature
g98):.(347)
"m" is a, ¢, g, or t

misc_feature
(411)..(430)

£l Tt

n" is a, ¢, g, or t

misc_feature .
(530)..(779)
n" isa, c, 9, or t

misc_feature
§810) (1059
s a, ¢, g, or t

misc_feature
(1163)..(1182)
"n" is a, c, g, or t

misc_feature '
(12403 .. (1489
"n" ¥s a, c, 9, or t

1

tgagcagcgg ataacaattt cacacaggaa acagctatga ccatgattac totgtageat 80

ctatgtcgag tgcggagaaa gaggtaatga daatggcannn nnhnnnnnni nhnnnnnnnn 120
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and Methods for Their
nnnnnrannn 180

nannnhnnn nnnnnnnnnm

DNA Cloning Vectors
nnhrannann nnhnnphnn fAnpnnnRnn

ARRRNNRANR. ANANNRNNNAN. BANNAARRNAR MAARNANNAN. NhRARARNAN nnannannn 240
amnrnpRnAn NNRRNRNRN. fRANARBBNA. NIAnPRRRNRR. NRRRODNRAN. AannnRrnn 300
ANNARNNNNND ANNNNANNRN NAanhnnnn nnannnnnnn nnnnnnntgc catttcatta 360
cctettictec cgcacccgac atagataggc cctgegocegg cggegatcge nnnnnnnnnn 420
nhnnnnnnan ttaattaaac gcgtggcacg cctaactata acggtcctaa ggtagcgagg 480
taccgotgge cetagggtaa tacgactcac tatagggeca cataagiggn nRonnnnann 540
nnanmnpnnn. nNRRANRNDN. AAMNRRANRNR. ARNhRNAnnn hnnnntanan . hnnnnnannn 600
nmnnannnnn. annnnbnann. ANRNRRRNNA. NRNNANRNRBN NANNNNAREBR. RhRnnannn 660
nNANNNhnn. DAMRNRNNAN. ARRKRARRNAD. NNRRNNNANN. RNDNNANNAN. AIRRDNRONNN 720
nnnnnnnmnnn nANRNRRnR snnnnonnnn nNANNPANNR RNRRNNRNAN. Inknnnnnnc 780
cacttatgtg gtagggataa cagggtaatn nnnannnnnn nnnononnnn noannnonnn 840
AANNRANNN ANARNRANANR AIANARNARRD. RNARNNARNN AIRNRNRONNN. NRNARARAN 00
ANIRNNNNN ANNRANAARE NnNRRARNNN NARNRRNARN. NONRRONARR NRnarannnn 960
NAPONANARN. ANNNBRAKANR. IARRANAAR. ARPAANANNN. NARARNANANN RANARRRANN 1020
NMANNRNNAR. NONORARARA. NNnnRAnnAnn. innnnnnnna ttacectgtt atccctatece 1080
ctttagtgag ggttaattct cgaggcagga gctagotcgc taccttagga ccgttatagt 1140
tatacgtagt cgacgcggcc gohnannnnn nhnhhnhnnn nncggtccga tttaaatcgt 1200
acgtccggat ggcaaacagce tattatgagt attatgggtn nnnnnbnnhn nhnnnnnnnn 1260
nnnnnhnanR NONNANNNGN INAARMNNAR ARMDNNMMNR nAnannnnnn nonaehnnan 1320
MNNPMRRAR. DRARNRAANA NANRNRNRAR RhNNNNNPPn. Pnnnannnnn nnnonornon 1380
nmnonnannn annnnnonon OnngreEnrrnn. nIRARNNARNR. NRNNARRRAGR. annnnnnann 1440
nARANMARAN NNONANMRANG IRAARRNARR. hiaRnnninnn nhnhnnanna cccataatac 1500
ccataatage tgtttgccag ctacagagtt tactggccgt cgttttacaa cgtcgtgact 1560
gggaaaaccc tggoggttia aacgctcttc cgocttecttc atgtgagcaa aaggccageca 1620
aaaggccagg aaccgtaaaa aggecgegtt gotggegtit ttccatagge tccgccccce 1680
tgacgagcat cacaaaaatc gacgctcaag tcagaggtgy cgaaacccga caggactata 1740
aagataccag gegtitococe ctggaagete cotcgtgege totoctgtic cgaccctgee 1800
gcttaccgga tacctgteeg cctttctcce ttegggaage gtggegettt ctcatagetc 1860
acgcrgtagg tatctcagtt cggtgtaggt cgttcgerce aagctggget gtgtgcacga 1920
acccceccgtt cagecegace gotgogectt atccggtaac tatcgtettg agtccaacce 1980
ggtaagacac gacttatcgc cactggcage agccactggt gcagagcgag 2040

C 213

aacaggatta
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gtatgtagge
gacagtattt
ctcttgatce
gattacgcgc
cgctcagtgg
aaggtageca
aaatgaagtt
tgcttaatca
tgactccecg
gcaatgatac
gccggaaggg
aattgttgec
gccattgeta
ggttcccaac
tceotteggtce
atggcagcac
gatgagtact
ceggcgtcaa
goaaagegtt
atgtaaccca
gggtgagcaa
tgttgaatac
ctcatgcgeg
acatttccce
<210> 2

<211> 792
S
<220>
<223>

<220>
<221>
<222>
<223> "n"

DNA Cloning vectors

ggtactacag
ggfatctgcg
ggcaaacaaa
agaaaaaaag
aacgaaaact
aattcatgdg
ttaaatcaat
gtgaggcace
tggtgtagat
cgcgagacce
ccgagegeag
gggaagctag
caggcatcgt
gatcaaggcé
ctccgategt
tgcataattc
caaccaagtc
tacgggataa
cttcggggcy
ctegtgcace
aaacaggaag
tcatactett
gatacatatt

gaaaagtgce

misc_feature
(86)..(185)

agrtcttgaa
ctetgetgaa
ccatqgctgg
gatctcaaga
cacgttaagy
attatcaaaa

ctaaagtata

tatctcageg

aactacgata
acgctcaccg
aagtggfcct
agtaagtaagt
ggtgtcacyc
agttacatga
tgtcagaagt
tcettactgte
attctgagaa
taccgegeca
aaaactctcy
caactgatct
gcaaaatgee
cctttttecaa
tgaatgtatt

acctgacgte

Artificial Sequence

PE3 Docking Plasmid mcs

is a, ¢, g, ort

L
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and” Methods for Their

‘gtggtggect

gccagttace
tagcagtygt
agatcettg
gattttggtc
agga?cttca
tatgagtaaa
atctgtctat
cgggagggct
gctceagatt
gcaactttat
tcgccagtta
tegtegtttg
teceeccatgt
‘aagttggceg
atgccatcea
tagtgtatge
catagcagaa
aggatcttac
tcagcatctt
gcaaaaaagy
tattattgaa

tagaaaaata

gc

313

aactacggct
ttcggadaaé
ttttttgttt
atcttttcta
atgétaacta
cctagatcet
cttggtctga
ttcgttcaté
taccatctgg
tatcagcaat
ccgectecat
atagtttgeg
gratggcttce
tgtgcaaaaa
cagtgttate
taagatgctt
ggcgaccgag
ctttaaaagt
cgctgttgag
ttactttecac
gaataagogc
geatttatca

aacaaataqqg

6 Multigenicl33

PCT/US2006/036992

Use REVISED.ST25

acactagaag
gagtrggrag
gcaagcagca

cggggtctga

“tgactctctt

tttaasattaa
cagttaccaa
catagttgcc
ccccagtget
aaaccagcca
ccagtcratt
caacgtgatt
attcagctec
agcggttage
actcatggtt
ttctgtgact
ttgctcttoc
gctcatcatt
atccagtteg
cagcgtttet
gacacggaaa
gggrtattgt
ggttccgege

2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
30600
3060
3120
3180
3240
3300
3360
3420
3452
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<220> |

<221> misc_feature

<222> (208)..(307)

<223 "n"1is a, ¢, g, or t

<220>

<221> misc_feature

<222>  (330)..(429)

<223 "n" s a, c, g, or t

<220> |

<221> misc_feature

<222> (451)..(550)

<223> "n" is a, c, g, or t

<220> .

<221> wisc_feature

<222>  (593)..(692)

<223> "n“isa, c, g, or t

<400> 2

gagagagaga cgtcgctyag caggccctgt aatacgactc actatagggg gcgccggage 60
ttagggataa cagggtaatg gtaccnnnnn NNRRGRANRR NDNNRNnnnn Rnnnnnnhn 120
nnnnnnnnnn ANRMNRNANR N ARRRMNNARN nRrnNNnRrn. nnnnRnnRnn 180
nnnnncctag ggcgatcgocc goccggoegnnin Aannnnninnn nnnnpnnonnn nknnnnnnn 240
annnnnnnhn MMNRRRNRAAN ORNNNNNANNN NANANNABRN ANONNNNARR nAnRnnnRnn 300
nnnennntta attaaggcgce gccacgogtn nnnnnnnnsn gnarnnnnnnn nhnnnnnnng 360
nnnnNannnn NRARNRANANN ARRDNNATNA NRNRRNNNNND hnnhnPBNNRn hnhannhannn 420
nnnnnnnnnt acgtagcgge cgcgtcgacg nnnnnnnnan nnnnnnhnnn arnnRnnnnn 480
nnnNARRbARN MMONNANANN ANANBNRNNN NNnnnhnnnn hrhnnninnn nnnnonnnnn 540
nonnnnihnn atttaaatcg gtccgegtac gecatataget aacagcctcg agnnnnnnnn 600
nnonnnnnnn RNNONMANNN NNNNRRNBRN ARNDNNNNNR ANRRNKRANRR. NnNnnnann 660
nANNNARRRNN. BROANONANN. INhnRRnnnn nngctageat taccctgtta tocctagecy 720
ctggcgctte cctttagtga gggttaattt ccggagtita aacgctcttc cgcttccttce 780
atgagagaga ga 792
<210> 3

<211s> 3452

<212> DNA_ .

<213> Artificial Sequence

<220> . .

<223> Primary Docking Plasmid

<220> .

<221> misc_feature

<222> (98)..0347)
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<223~

<220>
<221>
<222
<223 "n"

<220>
<221
<222
<223>

<220>
<221>
<222>
<223> "n"

<220
<221>
<222>
<223>

<220>
<221>
<222>
<223> 1ln|l

<400> 3
‘tgagcagcegg

ctatgtcggg

t "

nnnnnannnn
nARNANNRRN
nnnnaRNAnNn
nhnnnnnnnn
cctetttete
nannannnnn
taccgetggce
nINNARRRRAR
nnnnannnnn
nnnannnnnn
nnannnnnnn
cacttatgtg
nanAnnnnnn
nonnnnnnnn
nnpRNnnRRn

nannnnnnnn

(NsiBsrG 1)

PCT/US2006/036992

DNA C10n1ng vectors and Methods for Their Use REVISEDR.S5T25

misc_feature
(411)..(430)
is a, ¢, ¢,

misc_Teature
(530)..(779)
"a" is a, ¢, g,

misc_feature
(810)..(1059)
is a, ¢, g,

misc_feature
C1163) L(1182)
is a, ¢, g,

misc_featura
(1240)..(1489)
s &, ¢, O,

ataacaattt
tgcggagaaa
nAnhRRrAnnn
nhnnBnnnan
nnnRRANnRn
nnarnnannn
cgcaccegac
ttaattaaac
cctagggtaa
nANNANNNRN
nnnnnRAnnn
NNNARRANNR
nnanannnnn
gtagggataa
nnnanRrnnnn
nnnnnnnang

nnnnhnnnnn

nnnnannRnn.

"n" is a, ¢, g, or t

or t

or T

or t

or t

or t

cacacaggaa
gaggtaatga
nnhnnnnnnn
nhnnnnannn
nnnnnnnnnn
nonnnnnnnnn
atagataggc
gcgtggegeg
tacgactcac
nnhannnnnnn
nnnnnnrnnn
nrRnnnnnnn
nanannnhnn
cagggtaatn
nnhRnNnNAnnn
nnnnrnNannn
nnnnpnnnnn

nnannnannn

acagctatga
aatggcannn

nnnnRnnnnn

rinpnnnannn -

nrnANANDND
nanannnnnn
cctgegeegg
cctaactata
tatagggcea
nhnAnANNNn
nnnninnnnn
nsnnRNRANN
nnnnnnnn
rANANBANNR
AANARRNANG
nRNTANARNN
nnrANnnnnn

npoRnnnnna

513

ccatgattac
rnnnBnnnnn
nnnnnnnnan
nnAnnnnnnn
nnnnnennnn
nnnannntgc
cggeagatege
acggtcctaa
cataagtggn
nnnnnnnnnn
nnnhannnnn
nnnneEANNND
nnnnfgnnnn
nannnnrRnn
nnnnmnnin
nnannnnnn
nnnnnnRnnn

ttaccctott

tctgtagcat
nnannnnnnn
nnnnannnnn
nNARNNANNN
nnnnannnnn
catttcatta
nnnnnnnann
ggtagcgagg
nhnnnnhnnn
nnnnnhnnnn
nnannnannn
nnnnNnrAnnn
nnnnnnnnnc
nnnnhnnnnn
nnnnnnnnnn
nnnRAnnnnn
nnnnpnnnnn

atccctatcc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
500
960

1020
1080
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ctttagtgag
tatacgtagt
acgtcceggat
nnnnannnnn
nAntRhnnnnn
nnannannnn
nannnknnnn
ccataatagc
gggaaaaccc
aaaggccagg
tgacgagcat
aagataccag
gcttaccgga
acgctgtagyg

acccccegtt

'ggtaagacac

gtatgtagge

gacagtattt
ctcttgatee
“gattacgege

cgctcagtgg
aaggtagcca
aaatgaagtt
tgcttaatca
tgactcceceg
gcaatgatac
gccggaaggg
aattgttgec
gcecatrgeta
ggttcccaac
tectteggte

DNA Cloning vectors

ggttaattct
cgacgeggcce
ggcaaacagc
nANARRRNNN
nnnnnnnnnn
nannnnnnnn
nannnnnnnn
tgtttgecay
tggcggttta
aaccgtaaaa
cacaaaaatc
gcgttteecc
tacctgtccyg
tatctecagtt
cagccecgace
gacttatcge
ggtgctacag
ggtatctgeg
ggcaaacaaa
dgaaaaaaag
aacgaaaact
aattcatgag
ttaaatcaat
gtgaggcacc
togtgtagat
cgcgagaccc
ccgagegeag
gggaagctag
caggcatcgt
gatcaaggcg
ctcecgategt

cgaggcagga
geannnnnnn
tattatgggt
nnnnannnnn
ranRnnnnnn
nnAnRRnnnn
nnrannnnnn
ctacagagtt
aacgctecttc
aggecgegtt
gacgctcaag
ctggaagcte
ccttteteec
coggtgtaggt
gctgcgeett
cactggcagc
agttcttgaa
ctctgctgaa
ccaccgctgg
gatctcaaga
cacgttaagg
attatcaaaa
ctaaagtata
tatctcageg
aactacgata
acgctcaccg
aagtggtect
agtaagtagt
ggtgtcacgc
agttacatga
tgtcagaagt

a. CU XeX PE3-8 MODULE
(A+B+C) Multigenic Vector

and Methods for Their

gctagectcge
nRAnNNnaNR
attatgggtn
nnnnnnnnnn
nnnnhnnnn
hnnnnnnnnh
nannnnnna
tactggeegt
cgcticcttc
gctggegttt
tcagagatgg
cctecgtgege
ttecgggaage
cgttcgctee
atccggtaac
agccactggt
gtggtggect
gccagttace
tagcggtggt
agatcctitg
gattttggtc
aggatcttca
tatgagtaaa
atctgtctat
<gggagggct
gctccagatt
gcaactttat
tcgecagtta
tcgtegttty
tceececatgt

aagttggccg

6/13

taccttagoga
nhcggrecga
nnnrhnnnnn
nnnnnnRrN
nnnnnnnann
nnnnnnnnnRn
nnhnnannna
cottttacaa
atgtgagcaa
ttccataggce
cgaaacccga
tctectgtic
gtggcgettt
aagctgggct
tatcgtcttg
aacaggatta
aactacggct
ttcggaaaaa
trttetgttt
atcttticta
atgataacta
cctagatcct
cttggtctga
ttcgttecate
taccatctgg
tatcagcaat
ccgecctecat
atagtttgcg
gtatggctte
tgtgcaaaaa

cagtgttatc

(A+B) r

WO 2007/ 038276
Ore Ca U

Xr

PCT/US2006/036992

Use REVISED,ST25

ccgttatagt
tttaaatcgt
nannnnnnnh
annnnnnmnan
nnnnannnnt
nnnnrnnnnn
cccataatac
cgtcgtgact
aaggccagcea
‘tcegeeoece
caggactata
cgaccctgece
ctcatagcetc
gtgtgcacga
agtccaaccc
gcagagcgad
acactagaag
gagttggtag
gcaagcagea
cggggtctga
tgactctctt
tttaaattaa
cagttaccaa
catagttgcc
ccccagtget
apaccagcea
ccagtetatt
caacgtggtt
attcagctcce
agcggttagc
actcatggtt

1140
1200
1260

1320

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940

en
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atggcageac
ggtgagtact
ccgycgtcaa
ggaaagcgtt
atgtaaccca

gggtgagcaa

DNA Cloning vecters

tgcataattc
caaccaagtc
tacgggataa
cttcgagacy
ctcgtgecacc

aaacaggaag

tgttgaatac tcatactctt

ctcatgcgeg gatacatatt

acatttccce gaaaagtgec

<210>
<211>
<212>
<213>

<220>
<223>

4
1628
DNA

<220>

<221> misc_feature
<222> (114)..(363)
<223> "n" is a, c, g,

<220>
<221>
<222>
<223>

<220~

<221> misc_feature
<222> (546)..(795)
<223> "n" is a, ¢, g,

<220> '
<221> misc_feature
<222> (826)..(10%5)
<223> "n" is a, ¢, g9,

<220>

<221> misc_feature
<222> (1179)..(1198)
<223> "n" dis a, ¢, 4,

<220>

<221> misc_feature
<222> (1256)..(1505)
<223> "n" 15 a, ¢, O,

<400> 4

misc_feature
(427)..(4486)
"n" 1s &, ¢, 49,

tcttactgte
attctgagaa
taccgeycca
aaaactctca
caactgatct
gcaaaatgcc
cctttttcaa
tgaatgtatt

acctgacgtc

Artificial Sequence

or t

or t

or t

or t

or t

or t

co X u) PCT/13S2006/ 036992 01 o
PD- B MODULE

andVMethods Ffor Their

atgceatecg
tagtgtatge
catagcagaa

aggatcttac

‘tcagcatctt

gcaaaaaagy
tattattgaa

tagaaaaata

gc

Primary Docking Plasmid MCS

taagatgctt
ggcgaccgag
Cctttaaaagt
cgctgttgag
ttactttcac
gaataagggc
gcatttatca

aacaaatagg

gagagagaga cgtcgctgay cagcggataa caatttcaca caggaaacag chatgaccat

PE3- C Modul e PE3-A
PCT/US2006/036992

Use REVISED.STZ2)
ttctgtgact 3000
ttgerettge 3060
gctcatcatt 3120
atccagttcg 3180
cagecgtttet 3240
gacacggaaa 3300
gggttattgt 3360
ggttcegecge 3420
3452
60
120

gattactctg tagcatctat gtcgggtgcg gagaaagagg taatgaaatg gcannnnnnn

13
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nnannAnnnnn
nannmnannn
nnnnRRRnNnnn
nnonannnnn
nnntgccatt
gatcgcnnnn
tcctaaggta
agtggnnnnn
nnnannnnn
nnhnnRRnnn
nannAnnnnRnn
nnnnnnnnnn
nnhnnhnnnn
nnnnannnnn
nRnnanRRnAn
nnannnnnnnn
cctgttatce
ttaggaccgt
gtccgattta
nnnnannnnn
nnnnnnnn
nAnnhnnnnn
nannannnnn
nnnnnaccca

titacaacgtc

gagagaga

<210>
<211>
<212>
<213>

<220>
<223>

<400> 5

]
2092
DNA

SVP

07/038276

DNA Cloning vectors

nnnannnnnn
nnnnrRNANN
nnnpknnhnn
nnhnannnnn
teattacctce
nnnnannnnn
gcgaggtacc
npnnnnnnnn
nnhhnRnnnn
nAnnnRNnnh
nnnnnRnnnn
nnnnnccact
nnnnnhnnnn
nnnnnnnnnn
nnnnnnhnnnn
nnnnhnnnnn
ctatccecttt
tatagttata
aatcgtacgt
nnRnnnnnnn
nnnnnnnnnn
nnnnRrnnnn
nnnnnnnnnn

taatacccat

gtgactggga

Plasmid

nnannnnnnn
nnhAnnnnnan
nnnhhnnnnn
nnnnhnnnnR
tttcteeges
nnnnnnttaa
gctggcccta
nnRnnnRnnn
nnhnnnnnnn
nnnnhnnnnn
nnnhnRnRnn
tatgtggtag
nnnnnnnnnn
nnnnnnnnnn
neanNnAnann
nnRnpANNANGD
agtgagggtt
cgtagtcgac
ccggatggea
nnnnhnnnnn
nnnannnRn
nnnhnnnnnn
nrnnnnnnnn
aatagctgtt

aaaccetgge

Artificial sequence

and Methods for Their

nnnnnnnnnn
pnAnnhnRnn
nnRAnnnnnn
nnnAnnnnnn
cccgacatag
ttaaacgcgt
gogtaatacg
nnnnnrnnnn
nnnnnnnnnn
nnnnnRnnnn
nnnnannnnn
ggataacagg
nnnnnhnnnn
nnnnnnnnnn
nnpnRnnAann
nnannnnnnn
aaftctcgag
gcggccgchn
aacagctatt
nrnnannnAnn
nnonnnannn
nnnnanannn
nnannnannn
tgccagctac

ggtttaaacg

nnnnnnanNnn
nnnnannnnn
nnnnnnnnnn
nrNRNRNANN
ataggccctyg
ggcgcgecta
actcactata
nnrAnannnn
nnrRnnnnnn
nnrRnRNnnn
nnnnnnnnnn
gtaatnnnan
nahnnnnnnn
nnnnnnnnnn
nhhnnnnnn
nijnnnnnnnn
gcaggagcta
nnnrnnnnnn
atigggtatta

nmhnnnnnnn

nnnnAnRnnn
nnnnnennnAa
nnnhnnnnnn
agagtttact

ctcttecget

PCT/US2006/036992

Use REVISED.ST25
180

nnnnrnnnnn
nRnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
cgceggcgge
actataacgg
gggccacata
nnnnrNnnnn
nnanhnnnnnn
nnnhnnRrnn
nnnnnnnnnn
nnnAnnnnnn
mnnanbnnn
nnnnfRnnnnn
nAnnRnnnnn
nnnnnattac
gctcgetacce
nnnnnnnncg
tgggtnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnrAnnn
ggccgtegtt
tcctteatga

tgagcgtaat acgactcact atagggaggc cctgcgatcg c¢cgecggegg atatcggage

8/13

240
300
360
420
480
540
600
660
720
780
840
900
960

1020

1080

1140

1200
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1380

1440

1500

1560

1620

1628

60
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tgetgggeec
cttggagctg
cacgcgttcc
atgtgagcaa
ttccatagge
cgaaacccga
tetectgtie
gtggcgcttt
aagctgggct
tatcgtcttg
aacaggatta
aactacggct
ttcggaaaaa
tttrrtgtit
atcttttcta
atgataacta
cctagatcct
cttggtctga
ttegtteate
taccatctygg
tatcagcaat
ccgectecat
atagtttacy
gtatggcttc
tgtgcaaaaa
cagtgttatc
taagatgctt
ggcgaccgag
ctttaaaagt
cgctgttgag
ttactttcac

DNA C16ni
agggagcttc
ctctgcaggg
ggattccctt
aaggecagea
teegeecece
caggactata
cgaccctyec
ctcatagctc
gtgtgcacga
agtccaacce
gcagagcgag’
acactagaag
gagttogtag
gcaagcagca
cggggtctoa
tgactctctt
tttaaattaa
cagttaccaa
catagttgcc
ccecagtget
aaaccagcca
ccagtctatt
caacgtogtt
attcagctee
agcggtrage
actcatggtt
ttctgtgact
ttgetettgc
gctcatcatt
atccagtteg
cagcgttect

c4

ng vectors

tagaggagct

agetgeatge

tagtgagagt
aaaggcoagg
tgacgagﬁat
aadatacsag
gettaccgga
acgctgtagg
acceccegrt
ggtaagacac
gtatgtagac
gacagtattt
ctcttgatec
gattacgege
cgctcagtgg
aaggtagcca
aaatgaagtt
tgcttaatca
tgactccceg
gcaatgatac
gccggaaggy
aattgttgcec
gccattgcta
ggttcccaac
tcctteggte
atggcagcac
ggtgagtact
ccggegtcaa
ggaaagcgtt
atgtaaccca

gggtgagcaa

PD.

LUCOCOla 0 OC CO

and Methbds far Their

dogatccgetg
gctggegeac

taattgtith

‘aaccgtazaa

cacaaaaatc
gegtttccece
tacctgtecg
tatctcagtt
cagcecgace
gacttatcgc
ggtgetacag
dgtatctgcg
ggcaaacaaa
agaaaazaag
aacgaaaact
éattcatgag
ttaaatcaat
gtgaggcace
toggtgtagat
cgcgagacce

ccgagcgcag

-gggaagctag

caggeatcgt
gatcaaggcg
cteegategt
tgcataattc
caaccaagtc
tacgggataa
cttcggggeg
ctegtgeace

adacaggaag
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gagaattcog
agctgttaat
aacgcrette
aggeegegtt
gacgctcaag
ctggaagetc
cctttctece
cggtgtaggt
gctgegectt
cattggcage
dgttcttyuaa
ctctgctgaa
ccacegetay
gatctcaaga
cacgttaagg
attatcaaaa
ctaaagtata
tatctcageg
aactacgata
acgctcaccg
aagtggtcct
agtaagtagt
ggtgtcacgc
agttacatga
tgtcagaagt
fcttactgte
attctgagaa
taccgegeca
aaaactctca
caactgatct

gcaaaatgcc

PCTAUS2006/036992

Use REVISED.ST25

agctggaaag_

‘taaggcgcgce
cgettectte
getggegttt
tcagaggtay
cetegtgege
ttcgggaage
cgttcgctee
atccggtaac
agccactggt
gtggtggect
gecagttace
tagcggtogt
agatcctttg
gattttggtc

aggatcttca

tatgagtaaa

atctgtctat
cgggagggct
gctccagatt
gcaactttat
tcgccagtta
tcgtogtttg
tceccccatgt
aagtitggceg
atgcecatccg
tagtgtatgc
catagcagaa
aggatcttac
tcagcatett

gcaaaaaagyg

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
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gaataagggc gacacggaaa tgttgaatac tcatactctt cctttttcaa tattattgaa 1980
gcatttatca gggttattgt ctcatgcgcg gatacatatt tgaatgtatt tagaaaaata 2040
aacaaatagg ggttccgege acatttcccc gaaaagtgec acctgacgtc go 2092
<210> 6
<211> 234
<212> DNA
<213> Artificial sequence
<220>
<223> svp Plasmid MCS
<400> 6
cgctgagegt aatacgactc actataggga ggccctgcga togecgecgg cggatatcgg G0
agctgctggg cccagggdage ttctagagga gctggatccyg ctggagaatt cggagctgga 120
aagcttggag ctgctctgca gggagetgca tgcgctggeg cacagetgtt aattaaggeg 180
cgccacgcgt tccggattce ctttagtgag ggttaattgt ttaaacgete ttcc 234
<210> 7
<21i> 2097
<212> DNA
<213> Artificial Sequence
<220>
<223> SVE Plasmid
- <400> 7
tgagcgtaat acgactcact atagggagge cctgttaatt aaggegcgece acgegtgata 60
' toggagotgc tgygcccagg gagcttctag aggagctaga tecgetggag aattcggage 120
; tggaaagctt ggagctgctc'tgcagggagc tgcatgegct ggcgcacage tgtacgtage 180
:Mggccgcgtcg actccggatt ccectttagtg agggttaatt gtttaaacge tettccgett 240
ccttcatgtg agcaaaaggc cagcadaagg ccaggaaccg taaaaaggcc gegttgotgg 300
cgtttttcca taggctecge coccctygacg agcatcacaa aaatcgacgc tcaagtcaga 360
ggtggegaaa cccgacagga ctataaagat accaggogtt tccccctgga ageotccoteg 420
tgegetctoe tgttocgace ctgecgctta ccggatacct gtcocgectit cteccttogg 480
gaagcgtggc gcttictcat agctcacgct gtaggtatct cagticggty tagotcgttc 340
gctccaaget gggctgtgtg cacgaaccce ccgttcagee cgaccgctge gecttatccg 600
gtaactatcg tcttgagtcc aacccggtaa gacacgactt atcgecactg gcagcageca 660
ctggtaacag gattagcaga gcgaggtatg taggcggtgc tacagagtte ttgaagtggt 720
ggcctaacta cggctacact agaaggacag tatttggtat ctgcgctctg ctgaagccag 780
ttaccttcgg aaaaagagtt ggtagctctt gatccggcaa acaaaccace getggrtageg B840
gtggtttttt tgtttgcaag cagcagatta cgcgcagaaa aadaggatct caagaagatc 900
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rev)

WO 2007/038276

ctttgatctt
tggtcatgat
ctteacctag
gtaaacttag
tctafttcgt
gagcttacca
agatttatca
tttatcegec
agttaatagt
gtttggtatg
catgttgtgc
ggccgeagty
atccgtaaga
Tatgcggcga
cagaacttla
cttaccgcty
atcttttact
aaagggaata
ttgaagcatt
aaataaacaa
S B
<212> DNA
<213>

<220>
<223>

<400> 8

PE3 Vect or

DNA Cloning vectors

ttctacggag
aactatgact
atccttttaa
tctgacagtt
tcatccatag
tctggcccca
gcaataaacc
tccatceagt
ttgcgcaacy
gcttecatteca
aaaaaagceqg
ttatcactca
tgcttitetg
ccgagtrget
aaagtgctca
ttgagateea
ttcaccageg
agggcgacac
tatcagggtt-
ataggggttc

SVE Plasmid MCS

tctgacgete
ctcttaaggt
atfaaaaatg
accaatgett
ttgcctgact
gtgctgcaat
agccageegg
ctattaattg
tggttaccat
gctecggttc

ttagctectt

tggttatggc
tgactggiga
cttgccegge
tcattggaaa
gttcgatgta
tttctagggty
ggaaatgtty
attgtctcat

cgcgcacatt

Artificial Sequence

cgctgagoegt aatacgactc actataggga

atatcggage tgotgggoee agggagettc

agctggaaag cttggagetg ctotgcaggg

dageggecgeg tcgacteccgg attcecttta

<210> 9
<211> 2096
<212> DNA

and Methods for Their

agtggaacga
agccaaattc
aagttttaaa
aatcagtgag
ccecgtggty
gataccgcga
aagggccgag
ttgccgggaa
tgctacagge
ccaacgatca
cggtccteeg
agcactgeat
gtactcaacc
gtcaatacgg
gcgttoticg
acccactcgt
agcaaaaaca
aatactcata
gcgcggatac

teccegaaaa

ggcectgita
tagaggagct
agctgeatge
gtgagggtta
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aaactcacgt
atgagattat
tcaatctaaa
gcacctatet
tagataacta
gacccacgct
Egcagaagtg
éctagagtaa
atcgtggtot
aggcgagtta
atcgttgtca
aattctctta
aagtcattct
gataataceg
gggcgaaaac
geacccaact
ggaaggcaaa
ctcttecettt
atatttgaat
gtgccacttg

attaaggege
ggatccgetyg
gctgacgeac
attgtttaaa

PCT/US2006/036992

Use REVISED.ST25

taagggattt
cagaaaggat
gtatatatga
cagcgatctg
cgatacggga
caccggctcc
gtcctgcaac
gtagttﬁgcc
cacgctegtc
catgatccce
gaagtaagtt
ctgtcatacc
gagaatagtg
cgccacatag
tctcaaggat
gatcttcage
atgccgcaaa
ttcaatatta
gtatttagaa
acgtcgc

gccacgegtg
gagaattcgg
agctgtacgt

cgctcttec

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2097

€0
120
180
239
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<400> 9

DNA Clonin vectors
<213> synthetic DNA moTecule

tgagcgtaat acgactcact atagggagge

ggagctgcty
gaaagcttgg
gtccgegtac
cttcatgtga
gtttttccat
gtggcgaaac
gcgetetect
aagcgtgged
ctccaagetg
taactatcgt
tggtaacagg
gcctaactac
taccttcgga
tggttttttt
titgatcttt
ggtcatgata
ttcacctaga
taaacttggt
ctattrcgtt
ggcttaccat
gatttatcag
ttatccgect
gttaatagtt
titggtatgg
atgttgtgca
gccgcagtgt
teccgtaagat
atgcggcgac

agaactttaa

ggcccaggga
agctgctctg
gtcecggatte
gcaaaagacc
aggctccgee
ccgacaggac
gttcegacce
ctttctcata
gactgtgtdac
cttgagtcca
attagcagag
ggctacacta
aaaagagttyg
gtttgcaage
tctacggggt
actatgactc
tcettttaas
ctygacagtta
catccatagt
ctggccccag
caataaacca
ccatcecagtce
tgcgcaacgt
cttcattcag
aaaaagcggt
tatcacteat
gettttetgt
cgagttgctc
aagtgctcat

gcttctagag
cagggagcty
cctttagtga
agcaaaaggc
ccectgacga
tataaagatﬁ
tgcegettac
gctcacgetg
acgaaccccce
acccggtaag
cgaggtatgt
gaaggacagt
gtagctcttg
agcagattac
ctgacgctca
tcttaaggta
ttaaaaatga
ccaatgctta
tgcctgactc
tgctgcaatg
gccagecgoa
tattaattgt
ggttgccatt
ctcecggttee
tagctccttc
gottatggca
gactggtoag
ttgececggeg

cattggaaag

21/ 21

0OM

and Methods for Their

cctgtacgta
gagctggatc
‘catgcgctag
gggttaattyg
caggaaccgt
gcatcacaaa
ccaggegttt
cggatacctg
taggtatctc
cgttcagecce
acacgactta
aggcggtgcet
atttggtatc
atccggcaaa
gcgcagaaaa
gtggaacgaa
gccaaattca
agttttaaat
atcagtgagg
cccgtggtgt
ataccgcgag
agggccgage
tgccgggaag
gctacaggca
caacgatcaa
ggtcctecga
gcactgcata
tactcaacca
tcaatacggg

cgttcttcgg

gcggccgegt
cgctggagaa
cgcacagctg
tttaaacgct
aaasaggccg
aatcgacget
cccectggaa
tecgectttc
agttcggtgt
gaccgctgeg
tcgccactgg
acagagttét
tgcgectetge
caaaccaccy
aaaggatctc
aactcacgtt
tgagattatc
caatctaaag
cacctatctc
agataactac
acccacgctc
gcagaagtygg
ctagagtaag
tcgtggtgte
gdcgagttac
tcgttgtcag
attctcttac
agtcatfctg
ataataccgc

ggcgaaaact
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cgacgatatc
ttecggagcty
atttaaatcy
cttecegette
cgttgetgge
caagtcagay
gctccectegt
tcccttcggy
aggtcgttcg
ccttatccgg
cagcagccac
tgaagtggtg
tgaagccagt
ctggtagcag
aagaagatcc
aagggatttt
adaaaggatc
tatatatgag
agcgatcrtgt
gatacgggag
accggetcca
tectgeaact
tagftcgcca
acgctegteg
atgatcceec
aagtaagttyg
tgtcatgeea
agaatagtgt

geceacatage

ctcaaggatc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
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DNA Cloning Vectors and Methods for Their Use REVISED.ST25
Ttaccgctyt tgagatccag ttcgatgtaa cccactcgty cacccaactg atcttcagca 1860

tettttactt tcaccagegt ttctgggtga gcaaaaacag gaaggcaaaa tgccgcaaaa 1920
aagggaataa gggcgacacg gaaatgttga atactcatac tcttectttt tcaatattat 1980
tgaageattt atcagggtta ttgtctcatg cgeggataca tatttgaatg tatttagaaa 2040
aataaacaaa tagoggttcc gegcacattt ccccgaaaag tgecacctga cgtege 2096
<210> 10

<211> 238 )

<212> DNA ]

<213> synthetic DNA molecule

<400> 10 .
cgotgagegt aatacgactc actataggga ggccctgtac gtageggecg cgtcgacgat 60

atcggagctg ctgggcocag ggagetteta gaggagcetgg atcegectgga gaattcggag 120
ctggaaagct tggagotget ctgcagggag ctgcatgede tggegcacag ctgatttaaa 180
tcggtcegeg tacgtcecgga ttccctttag tgagggttaa ttgtttaaac gotettec _ 238
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