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a r nodul e fromthe PE3.clonin
noRy] W?iﬁ;’l??gjaf\“z Iestrigtion Alfesifatupen qlpriug is 8?1‘?559"4,%@2‘5‘%5“3865‘1{8 Jé}n"“"“
betw@éd thé 81 poRionef BTt dorddifl mbjulé hriiiahé S1Poftidn oHBE Qicbrd domain
nmodul e of interest into PE3 ¢l oni ng nodul e., The net hod

mogple ) gsgrpnd) Becleicaeid ssaiepee; Rl third 806 REYOLROMBETIRS L3 t®O of

noh-VirfbRShre kddtRtidd \Gref B upsd H6hif & Bbér&%l@l%@@ﬁr&' a\éﬂirediﬂﬂctlon
Ccog nate restriction enzymnes to excise and %te t he

be@@erbthe3 Rortian; of theseranddastain medileand they @mﬁln@Oﬁi thizd domnaig
nodule. Simlarly, a thqulgenetlc nodul e of interest
can be inserted into the PE3 using a third gene pivot
and cognate restriction enzynes to excise and ligate
the second genetic nodule of interest into the PE3
cl oni ng nodul e. The nethod provi des a sequenti a
arrangenment of genetic nodules of interest into the
PE3 cl oning vector. Typically the first, second and
third genetic nodul es of interestcorrespond to a
Pronot er nodul e, Expression nodule, and a 3' Regul atory
nodul e,




respectively. [0040] Another enbodi nent of the

invention is a nethod for making a transgene
W@ owposRieng t he steps of providing a cloning VECT/U82006/036992

pl asm d i ncluding a backbone, the backbone havi ng at

| east a first, a second, a third, and a fourth docking

poi nt, the docking points being arranged sequentially

ec ingQPRast two

modyli e PSS oy i TR P b ohARinedt

nonGh@AYSareR¥stRttoR Sites that ipon clemng/m@pergblg idefipe ¢ shared jyngiion
betvgeg; lpﬂé ggbq%génnéfdheotqu gcfrrflavr;]%g %grlaﬁt f%gst oot ﬁrgastecond

pol nt's at
and 'tlﬁﬁ%hcl@i@ Qcil @&u&@éé Bk hiltiphy dbnir@&iddubtcompnsmg &mu lltlelav i ng

e cleaved first docki n 6‘%0| nt with aqeae%(gn%o
clongrgrhjte YIESMIORPrisiRg 2 BWEHHPT BTN SUTSREC a second
restﬁ&ﬁ)h 'éf(tjeg a?t e%ﬂﬁﬁé@xtﬁlﬂ file PEQ H&&ﬁi@@ﬁﬁsr toprovide a)cﬁnntgwes for

ing point's at | east onvarlcgl (L
the plestlg vfbb*? metsq ‘P@emll abipierse P ey % ouReBh 'hg

remQ?nL‘gtnué%lﬁ Qm&‘&gﬁéﬁ@ssa@éjst@fer §dddencey, ovi ding a fi r st insert

Ising a a nucl eoti de sequence, Q
. nt[@jBé]sThe pagsentaAmention ferthopfiates i RIfbvesior éwalswfg HpONA

eReFodile, B Hx R

Cloql%veg'ior it u’Il an&%? (rjm %?eﬁgﬁ B%Il%rf% &Zanlg&? he 30 een d ofﬁtsﬁgn

moduld’ &id ai3h Reglﬂators nmdnipathw Pl damedyletcamprsipg sbafist geap pivelf

aved second ock n t
congRing 4 RS TR AR B SaeoL b RIS BB Boron
of d Ftbiflota &N BPthé Bfofotee modiilg k) ascrdndrgent piva gomprisingghlersn

d | f
SEIICEA ST RTMEN PR TS

porfiGFSTME IHeBHtbNGodd 4l theVih porfibmoftah @xmssmmulesd) the
reassenbl ed, LOO4 1] In this. e second

Expiessien mgdigeichp thitd gongRivel srpnsising at E?S&[ar‘g’é’c?’“mf? I¢ TR

.restggt‘f Nfed dpota c% Bl'e(t‘cs lié?ﬂe S%@ncix&ﬁ&&%ntﬂé@ gbriawv efths econd
oint with an exposed 3'

Exmﬁ@mn mgdtpie pnsk the &rpogionof 815\3 e&eaﬂlafq'iy QO@‘H?’ P‘HhF Ssl%?gi‘"@fofyo n
mo&ﬁ@éﬂ? %)tal'lﬁﬁrﬂf:&hé BRBQRAPridify £ R8st @ho hdtevdriable CardlREGERY sites

at | east one non-variable rare restriction
Opmb!ﬂéo defsmhiedy peitien of tad kegulAopdneMisi ng point with an
5’%? TRe pre {égt inb QLbPNE &ereE Bt §&1@ﬂ§1€ of th@ PRY isbking a
ins conprisin a nucl eoti de
vm,cﬁﬁswwoo find Pii3endgple clanidz MG doekmg VERFRS AN FOTRRISCIR MR

o B PR B eGP PR b RS Rpae
doxﬁzfm,tathB ’Slﬁdgﬁnfbry dxseirt modaxlds gaqdfd bp the g i Yrds, énpdlgeeliﬁ35
the,cl eav ocC n
vectoidongusetn & i eano S Sk, £aF B a0 asldd icking
themm&mhﬁlg h{bﬂg’le a&ln;?ms O oahaningmmonmeamsxﬂﬁz disosedda thoe
at 1 on an Se r n con

PER Aquing vEve o5 BB 15 o Be e P et BE RO e e
corptsled HEPENEIbInS A6 HI1E 0A D liﬂﬁ&rtlorwhetdﬁidg of e pmdmmams
reassenbl ed. [ 0042] Furt her, S gglgdl men& CE% . B

Exprmoion demenand ColssUlapri dommsh maihs E bonAG ToNS Dk a5 hH

pro@tde%ﬂ@m&ﬂb bR ?'tﬂé@ﬁ@%d&ble\ﬁoﬁahhé PEE3 ediof, dor 1ﬁ§¥tfoh¢rttd> on

enzynme, |leaving the cleaved third dOCkI&%
compatibledogiins mrsmen withig|theamyliggnic Hect9rothe compRTElEidn aﬁf&ﬂoﬁ'f“’“

with a fourth restriction gnzyme that corresponds to
one of the fourth docking point's at |east one
nonvariable rare restriction site, leaving the cleaved
fourth docking point with an exposed 5 end, providing
athird insert conprising a 5° end, a nucleotide
sequence of interest, and a 3




end, wherein the 5 end of the third insert is

conpati ble to the exposed 3" end of the cleaved third
waelomRisg27oi nt and the 3" end of the third i NSECT/UBR06/036992

conpatible to the exposed 5 end of the cleaved fourth

docki ng point, and placing the third insert and the

cl eaved cloning vector plasmd into an appropriate

i hy héMfhg endonucle e

e ERE Al o e PRLST. WAl @ hakiks endonuclosges can'
usdda:cmonbe first noeidion (ah dieﬁbendtdﬁ thesutised FED Bioﬁ‘ile)aﬁii ¢hetsprend

oSBT S TRV B S e Lo

in ﬁmﬁenpqsmnn,lasd EScerbtelnersed ab the mdond]gosawtmhmﬂﬂatr erobaglimengs of the

Py iR b b dokne St Aot il RS R g

cad%&s&lxﬁﬂv&d Of HPr Swhdiifftgera exdiston and msarnd»raman mlrmcdude a pair

i ncludin backbone, . ackho Vln | east a
of e O ot i Sor B EHE FaBiEHP R FoP g RS RATR B0, n <
res@idGidhs Bides a6 thdse i fer@ PR oGt linkidl gerreqﬁmy@m BhEGPHN
site operable to be cl| eaved by a strlg ion enzyne
thepselvesi g inseron mpans eBIOKS ‘ﬁij’“ﬁ’é‘?"'ﬁ‘i‘n&nﬁ%fwssé greiggfter.
I e50039% ThfteRAEN RS 1ibviR R MERARA RS Lol sBuiRG 2 PE3 hid@ular
first docking point's at |east one non-variable rare
veqtQEsRompESing e gpnsef a) prviding athEa clontag yesiorcpmprisingrchiing
j j I bone
clofifle Poall, 1% 123 SERBRSRANE cofuh sdalapt TR RENIRY
corppyisipg iatleasttwe n§n~vmle raremsmcgm jigs aslearfUGﬁxseSt@fer module
coafgfg@rgo%;hgcexe;fgsimgsegumspgmmmﬁg Shffer! I Xaégcggggegggww %)
pmt/idiixgcat leay e firsf donsin rdmhﬂka wgtopmmmsmgw th sbckuen@‘ the |ﬁdst géneipmet,
gr.abl e, en .conbi hed with
o sl oV ort o ORRHEE 04PurwBE S BB ottt p i
mafeHalloflinttosk amthpsicartd deayping; tprdvitngsa ﬁ)ﬁt&oﬁkﬁ&-rﬁs’lxﬁdﬁ@m e
ra ? resg;lctlon si.te ﬁge{ bée to bhe cl aved
enzyRP 195 Opetha TP TG HICHE 3 B‘? 18 §7g° PIKRS apd § SE0RHDEIE ang
resﬁubl&mfeh@ﬁlm ik 0N{hB ehry REtHBTonRIt&TTHE stRhOgeRB pABR PRisRE €
ct| n m xture to_ cause |i atlon and

andgofafings e gt TR B P IEIESHTom e frsdaarampediivepiqgusing the
ﬁrsbﬁaﬁ%é&ﬂ&co%ﬁit%@cﬂcﬁ dM&nbyrheite) g%ﬁ%\ﬁe R sﬂfffeﬁﬂngdﬁlp foh e d

docki ng poi nt and upstream fromthe second docki ng
PEL¢lpring m 9&&% the RE3elopinermeserasing thediag gedistand cognatatesiiation

enz%?sa)(ﬂd'}?héaeﬁg b g&n{gn&’ﬁ%dlé‘gf 1Rt9fﬁﬁtmt pEd) clglhﬁ%#?glﬁ% O'I(‘:lkel ng

I‘eSfI‘I 1 on enz eavi n eave
methey] #3o prpvides & nesmos esecgnd mxcncamﬂuleimé m@lm&m@dh@ww
thlr}g"gérlé Iplﬁi'glt eﬁ?&%@gﬁ@{i rgstrg:%gg enzﬁﬁ:?% fg?k(g% agé g%a?entge selg?l?dr genetic
modllh frigerest Hmndie £E3 tloping modkier Sinmlatlpa third gmdloaﬁodulba)f

t t b to th d 3
imefREH Be rBIEE bt P PETBRM M bite PO BRERE SO 1 he
enzgeesao excisa amt it gatesthmecrrﬂ@eﬁ,nc whogile eDinlicnasto \fhetH‘EBtchﬁ‘xmg

osed 5 .end.of the cl| eaved backbone,

moffl  TiF ot PRy 655 RS COHATRCSILAT BPisHs mogHs of mictst o

the RBRclusifig Pdolof ThpiAlly tRSHifsi, Sdcbiund iHifd SORGE Holifled &F iftGrest
cleaved by a fourth restriction enzyne, placing the
second insert and the cl eaved cl oning vector plasmd
into an appropriate reactipn m xture to cause |igation
and self-orientation of the second insert within the.
backbone between the third docking point and the
fourth docking point and upstream fromthe second
docki ng point, wherein the backbone is reassenbl ed,
thereafter cleaving the fourth docking point with the
fourth restriction enzynme, |eaving the cleaved fourth
docki ng point with an exposed 3' end, cleaving the
second docking point with a second restriction




enzyme corresponding to one of the second docki ng
point's at | east one non-variable rare restriction
W@ paog/03d2e@vi ng t he cl eaved second docki ng poi neCTHS1006086992
exposed 5 end, providing a third insert conprising a
5' end, a nucl eotide sequence of interest, and a 3'
end, wherein the 5 end of the third insert is
tBulalosau&dilef our t h
corf R 4 £ fomfer i1 & ERASAn RrpaBrtnd s 3 TURUBIOBUENS D
nmmmnrdulble to the exposed 5 end of the cleaved second
dock POk Nt o} I
ci dU R BRI cnyBineltsP lsHehit i {nkflod BERekin Dhark e
corfigrisitigithesteps nfprbadlhga clamsgvdctog plasnaid mhx:lmg a backbone, the

oS RIS L SR g s i

poifi Geing aagkd stgudpfallytin a ShE rdiredtioh bmd daaic kdvirpent lesst one non-
reassenbl ed. [0044] A further understandin %
varie i IR Pt lobF CeAiGe B B SSETotREATY SRR e be
ﬁrsmcﬁmfgllbbiny wiRR [iRCleat@fbn bhiythe 188 PRebpon@s fologe 6fahd fies ng
raMAn%s and detail ed descrlptlon BRIEF DE CRI PTI ON
docng ot DRATESNEIS npovshle TR resEed s FaTEE dhefige st
doéiq;ﬂ ?@m%vﬁh b %@aérﬁdcléa'gmé‘ﬂ% seone bdkitlgPomt Wtk h sebnd

speC|f| tion, illustrate enbodi nents of the
restriqtiemenziome thatchorrespereds maqnewf the secondbdnsking pejakcat leattioBanass

Vaﬁcji%fé r!n@ Ye%%mc'n&{‘?&' 1% é@é{&vecﬁé@gonh G@cl&’rgtﬁ% At %h an exposed 5’

I on l'ow, serve
endp promdur@ aeirstoﬂsett henprising at5{ end, a Blodde ﬂéﬂl@celofnréerest anda 3’

end %@?rgl?lt S’Ie Jl gtstﬁé étlst! 19& ?sf co ggtmﬁ) gcl)geg 3 ’déﬂﬁ I(()f 9 cleaved

ontalnln Ite for c oni ng
first docking@oint and theodd lehcbof[tﬂfﬂkﬁ]mdétt@ coﬁlpatﬂ)latoshﬂﬁxp@bd £ end of

ustrat| ocki vect or a
 the gl recin fiooheniah r Higmaherr g erod 08 s et Rafe eor
plabhid4&b aﬂl_'h;@rop'ﬁateﬁeaatlcﬁlﬁiﬁﬁﬁmtb Gadsé ligaSibii aid sellﬁ-oﬁénteﬂlﬁn of the
alternative. e odlnent ﬁﬁﬁ nultlgpe cl oni

e 56t D e 0an o bR & Bpiat 4 B g Aokbingo

poifit, %ereatwbagm% isGealiRfiible@, [0049] FIG 4 is a
schematic illustration of a nmultigenic vecto

c ont084 1 il tisembediments B secprsiopking ppint CFTE%‘GT\?%fECE B? clegverhwith
the's ch'n? restridtich @2RAd) i%léwﬁé:m@ BRive sécbx'ld[&ﬁ;chﬂ% b&ﬂt with atnlﬁtﬁposed 3

concept Of’ I nventi on
endotheithirdylopking point cnaapf- clqawm}h Fhigl remr!ic@onapnzymeethat corresponds

I
to Jn%%% frle ?ﬁxfd%cﬂ?%gﬁﬁt s%?l'é%s%de%fx @gréagigﬁgmt ﬁsgﬁ)&lg %%;%Mg irs
cleﬂeéﬂmddiom pdi@8B]an BXpGsed®’ ewd, Holivybd byytbesteps(ofproviding a
Pl iy .
sean ﬁ?eryc)o gﬁ%}u%%] 9’ end %%nltlg qqgg%qrugrigggf]ﬂ)tefestg?(%dﬁgp % %ncg ]yvherem

inear re
ther5é siid df¢lid socond nmy:ms csmpzmblettmam expeed®e endhafl thmavwchsecdmd

oL AT Sre o e e PP Pbesrost &ond B

clesvell itfiaiockiRgpointCind placiag the sevad inkdritmtl ﬂ&tcleagedatbnepgarambze
of , restriction

plasmid into an appropriate reaction mixture to cause ligation and self-orientation of the

second insert within the backbone between the second docking point and the third docking

point, wherein the backbone is reassembled.
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enzyne sites that can be included in the Shuttle
Vector P MCS. [0057] FIG 12 is a Shuttle Vector E

W@ 28VE3R7el asm d map. [0058] FIG 13 is a |ineBeT/US2006/036992
restriction site map illustrating an exanpl e of
restriction enzyne sites that can be included in the
Shuttle Vector E MCS. [0059] FIG 14 is a Shuttle
Veqed2) Burtter, BNSenibddRent £40 GRAke Eie@tepslé:fthe?eaﬁexl dlé&@ﬁg the

restriction site map illustrati an exanpl e of

bagkbape i the thisd deqhqgrmlr% pith ghethisdrestrighion anzyme, leaying ﬂilcwl@tan@i
thltﬁlﬁpékruj gfpo\{x?%tﬂl:a é”x oM&% m[doaéa]v ’ﬁlleqbuﬂfpddcﬁm o?iﬁthg
I :f 5 F e an

tion o enl C ocki n vect
restristhah opkynie tb?tﬁzomsdmdes) onn ofithe fudth ﬂ@‘éﬂn& poht’s htdeast one non-~

vanaﬁl\é ?%é }egtnctlcinos%g %lav nlgt%]e c}ﬁg}é@sfoﬁrgn q%gﬂ%dn% av&l r‘ruaﬁt%%%og%’#l %n

Insertion o
end] pokiding a\r}emtlmsrertenmbmsyngmj gad) e npdlaotitis seyoenpe ommdmstaand a3

end Yl B N L Pt GGROIE Rt SRR it T plgaved

thif@dckingPoinaridthe3 androf the Ged imtertR clihpadibleas the expdl 2 ¥ad e
onln sitein_t e rrultlgenlc vector..

nmul
thertse‘@ﬂ? "ﬁ}léo& g Bount nd plaging e thipd g PRLans epaveq clptig vetor

p]aérﬁl& td ArOppRprith Reaktled niRdi i@ caulid 1o Bl sé18SiMnfatiPEth1 0
ector enploying a BstX-1 restriction sites in the

thlrﬂrensw yishin &he\be@ibeve befwrys B fauridy dogking pping ardthe spgenddocking

pmhtI &/hb?&ﬁﬁlte'bﬁ’dikbgrfelﬁhzﬁssbxﬂﬁ@tf“ on of the PE3 nodule into a
eni ¢ docking vector enploying hom ng
en d@Wg]:Y@tas@tberu embpdimenhof the géfnmtmnvsea:mcihod fooneiehs FnGula

clo%%&cﬂaﬁlﬁmm%ﬁe énytlllier?stJf Qh’ar%ﬂe % ﬁ&lﬂgx‘ ?ﬁé’a‘e'd(ﬂﬁ f the

e Into a-nu eni c or enpl oyi ng
constast ﬂblma@milcmgpﬂwtgmenens héprPEiamg e cloomg aentbriphaigmid including

' | GV [ | PTI
o ofFR RN Dt oCise A SRS e PP o pine
pointhéach heamr% ait leasa oponat edablairasrestdaios itd ape@bla tgtsd dleaddd by a
l.ustrate odi nent.s of t

f ti [
retiEoB SR e g PR o 1 0% EPC RS PPERS B of
contckp@ndsﬂd el df etk fg‘kt\dedgmi’@pb%ﬂ’s aflBddt 6ﬂé@10ﬁ1-@|luﬁbie&?re restriction site,
ti ven pe OW serve [Q explaln
e et el s ol e perv/omi B xP bR ST SR G apedbepkbogs,
witlexedkposed §fend, PRoVGAIROA ﬁgﬁmmﬁﬁﬁﬁng P95 efid, P%%clmﬁlg ké?;gence
Plasm d MCS. [0069i_‘ EQ | is an exarrpl

of ipjerestet  d eendetihrasiv thero Pt P gt Wgompaiibia ! the [eaw@

e@?@lﬁ%{%&%%dcﬁﬁs%i%ﬁ%@)ﬁn@the g %}H%lf ﬁ}@tﬂé%%sfrgg gg&ﬁiﬁe, fafEn @

combingdrith thefexppsed ¥ |ead of thecleaved leagkhong, do foam Prﬂmrdadoylﬂﬁbmtn g
havin h @ﬁ@sﬁon& ARSI oA #Qtrg%ﬂsﬁtu t@ﬁr% o be %le?sflgd g?/ a thn:d

nucl eot1 de sequence Tor a
restigiSn erfizyme, placing the first insert and the cleaved cloning vector plasmld mto an

appropriate reaction mixture to cause ligation and self-orientation of the first insert within
the backbone between the first docking point and the third docking point and upstream from
the second docking point, wherein the backbone is reassembled, thereafter cleaving the
third docking point with the third restriction enzyme, leaving the cleaved third docking
point with an exposed 3’ end and the cleaved backbone with an exposed 5’ end, providing a
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[0073] SEQID 06 is an exanple of a nucl eotide

sequence for a Shuttle Vector P Plasm d. [0074] SEQ ID
w@720079382m6 exanpl e of a nucl eoti de sequence f orP@I/US2006/036992

Shuttle Vector E Plasmd MCS. [0075] SEQID 08 is an

exanpl e of a nucl eoti de sequence for a Shuttle Vector

E Plasm d.[0076] SEQID 09 is an exanple of a

, i .qp f . r s 1 .

seoPOhSRQRIFRU UE o e g g orlREleR) and o3 BN R
the Seendefithe séoond mseshis Eorhpatible ¢ tbe exposed 35eRAPT thoricprgdThias
docklng BORL Bnd ) oD b ieseithy R o P il
expdeekliSh erdll o thefelehved\wackbp ) Wiprnt Clounirdecking poigt ¢ampaising at least

domain' . (CMD) refers to .nucleotid ue . t.hat
onq R AP e PR opatly BB teafe o9 S RSy e,
pla¢ig the eeicm'cclﬁgseﬁradd the c?h\tee cloRigg ﬁéﬁtmmtsﬂﬂd istb ?m lﬁ}]ipﬂds}ﬁiate ‘
008Q]. "Cloning" .refers . to the ocess .0 igating a
rea%ﬂ%'ﬂ%P‘é&%?a@SqqggﬁBo%“g Iség'?n‘i“‘tﬁ‘taﬂﬂ‘agf{“ﬂeasﬁ%‘i"é MSPEh &’%’l” ﬁg"n
bacRBYAE BEtvedH tBe AR HodkBlgpomPindiolrgipdociig Foihitl 2@ upstream from
propagation of the host. [008 1] The term. "clonjn

the secenddockipg peints whegein ﬂt?iha@@%%is mgﬁernw(b&hfreéﬂ?ﬁcﬂﬁawﬂg

fouftR BdcRinBipbHElt with % kiR r&RiricRSni iR, iléaﬂn%ﬁae ORANA £t docking
positive selection of host cells harboring the vector

poifyith a5 sxposeded) endsiclseying the sqcenddeelingpain Withdeepnd tastrictione
enc{anE RirfUpoRlihg to o B BB Libhd RELAE piY P RATbS ¥ vafgble e
restieton s deaving the sleavad second derking pointwitlmcixpasad 5° dndQB&Yiding
y ce", or e sequences”.refer to the
« it RO g SAL S o, Ll SRR En SR IIGE B £ § 5, i
the £'egt iof tht thind it ysrempatibihd t thearpbsed ¥ audofthiNdeved foatthi| e

r gene. .[,0Q83], " on' refers t restricti.o
docing BREang g do s OB s bl Bl iP5 e ST e
cleayedhsznand dﬁﬂ&%oiﬁt,@ﬁgphbih%{he tHid' 'inseg fnﬁi¥ the aedv&% Hlbﬁhliu§ védtor

en either 5 or 3', of a strand. o ich c
Plss AP BGRTF R T b By o Ron Bty o he
thirdl Bkétt Withi@ ihe BkbededatiRen Wk Fdurth BeckiaPBint Afitthé &bér@Vockin

.enzyne or created by some other nethod. Since any DI&A
p"“lth"&‘lereé‘b%[: Backlong istsesesmbled. restriction site for a

r 3044 L i fthef IsFBinMnk bt MEndtME addhdbie: még}ﬁa’&r as

. any other DNA containing the same sequence, se

inveafigmyyiblcbe appars fully pppreséatedoviil resed tathy follawingideasvings and detailed

desépfiBipt i bl e. Therefore, the ends of any DNA nol ecul es
cut with the sane restriction enzyne "match" each
other in the vvaly_ngqd acent pieces of a jigsaw puzzle

BRIEFRESHORIPHQY Q& RAY ically |inked together.
o] e Bo Bl inyia dra B WAk B I bl P efohbfud pr
of thigspeeifiention, dbsBte emlodiraents of Yhetitvsniiar'and gbgether wih & peneral
i.Z] - nded DNA npl ecul e
cespRGET U AhvcROH 17 b USRS 0000 R ERE SR
explBiNshamineiplgs efthe invention.

[0046] FIG. 1 is a schematic illustration of a domain module docking vector

containing a multiple cloning site for cloning in a genetic module.
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conpati bl e overhangs that represent subsequences of
the total desired DNA nol ecule. [0086] "DNA construct”

WO 2Goe0382t€© a DNA nol ecul e synt hesi zed by conserCI/Usm®06/036992
cloning steps within a cloning vector plasmd, and is
conmmonly used to direct gene expression in any
appropriate cell host such as cultured cells in vitro,
or Medd
el D1 ERP S EndRAE Rt b i A BREARIR iRitRR R

dongimdeningmodubsoedouitg ip adamringnodhle. peri od of time when

th I ne '

o UATRERR i dclerBl MRalS) BPFRRERbIRRLA B o
mulgiple RNdAing idnddmgd/lectgr donhmmgta rhultiplé eidmhg)sm fqrctrninigiin gameii g
mo(z guence, reporter gene, pronoter, enhancer, intron, -

on, poly-A tail, nmultiple cloning site, nuclear

| 0({60419]ZEIG 01y aSsclpnatic i1REraERINGY Shdl Bdnicabtb0dn@ingiFal meadd

ny. of h naturally occurring or synthetic DNA
forM%WIag E3XP¢'®% nativel y, a DNA fragment may be

conpl etely of synthetlc origin, produced in vitro.

Furt her nor e, DNA fragnent nmay conprise any

condPHEEICo ‘Sd*fa“P@"éfl S@heé@nwéltlmaam of thraeduts qqgceamf/thﬁ
invenMb.hetic fragments. [0088] "Docking Plasm d" refers

to a specialized cloni vector plasmd used in the
i {0t B8R ﬂfad%@@ﬁg;ﬂesrmgwam agments into a DNA

co T@SQH":IE {sQQB8: resEP, ?}'J fﬁ@&%tx{t%%ﬁ){%@ﬁ% Qfg‘gn?&%g

enzyne so conmon
enzymfess,tw ihettcambﬁ melrdaden the Deélen§Plasmxd1M@Ibe r or menbers of

e ti | vti e t hat bind a
reﬁﬁ;?ﬁllbongs}\?ﬂu% i Ianyan)')g) %@% gﬁﬂ % and cl eave
t h éOODNA"IGDQ Baulinear adstrintiqar reay 1ﬂestﬂaﬁxcm eRimplk dihkdiriddion near

seguenc T ter. nug
enp Gy B R Beiptated gl nd NBuiebfi BoofPictivina S8 e | o
C PSSt FAG S Hfs & Bhtle Wector PQW ?pl&ﬁﬂﬂ anip es", above)
E nimal strinpg of nucleotldes required
36]r1‘3‘§t eﬂ"emr ESugHE stiomeR HESTEHRE 2 @aile af torgiction

enzmﬂsﬁsuhacg{begﬁa@dedlim&éﬂuuiaﬁmﬂw%cs egion" refers to a
&Oeotl de sequence that is not required for

e8ilnl 20+ a ghuttls Yrstor e rie/E b lesri rmam nc rease the
I egﬁbs]GfIGgmsea BrdRf Rf34RA SMEJ mﬁzﬁﬁﬁ gen pl‘é ?@ﬁx@;&ﬂs

Cene expressi on host “sel ecto

enm@lsgf’%th‘ftﬁa‘hbeg@ﬂ'&eﬁ@QW Shitthet Vacton £ MGH confer to a host
@gmﬁﬁ@; a4t élsﬁunief\%t&é‘f@@s 2%{39“ ed, tracked, or

cted optical senso arrpllflcatlon
b| weeuHG all5 igg gmgresmmbyxtmag illustrg g e smple dfradtriction

eneyARSRAIAL B8] RARERS B nd S & GEY! 5 O, OF gani sme

en treate ppropriate ‘anti biotic or
c highs 1 &UG.. 16[1{)i)®3§ma'ﬁh dluseatma of gmnkiggiodamkiag vectr made and
d. i nterchangeably and refer

can_be |
used V&ﬁ];iiﬁé&g dme§ "’)c?@w?ga&ﬁfe‘ﬁ’g’e{ﬁ? BYENRY for expression of a
gelifes2] [F[IG)EM]]S alfeRentia®ic (iRistrdtids of the indéiton STBKBIES mdBLR into a

esse Ly interchangeahble, with the only fine
maGEHE Mok e o TR ot (DB oo 4P aeei e ik

PE3 tvadulwect or, and once it is inserted it is then nore
comonl y cal led a "nodul e". A nodule can then be
renoved fromthe
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vector. Also, the terminsert is comonly used for an

i sol ated nodul e used as an insert into a nodul ar
wW@ewepssare vect or. [0095] "Intron" refers to thBCT/US2006/036992

nucl eoti de sequences of a non-protein-coding regi on of

a gene found betmeen t wo protein-coding regi ons or

exons. [0096] "Localization signal" (LOC) refers to

nu Cﬂ(o@GBt ) iFEtS, 138C4RAGRic TN RN Of e ﬁis&fié’rl off the Pl%qp&ﬁlé ihtb @r
rou protein of interest. [0097] "Miltiple

mudtigere dgcksvigtvectox(qvm&ymg@fr@ﬂ@l% @omg:sl@cm the enuliisquie Hestos.
co ”[@66 'FI 9 a?ﬁs 4 &ﬁéntxatﬁ nlﬁlsﬁ‘aﬁfoﬂ Pﬁhé ESLdibEoe t{?d"f;ﬁ?‘t ﬁ&gle%}g a

more t que res
muﬁlgems docﬂcmg ve¢ter qmplq[yuge Bst-t restmictign mwnﬁhaguiﬁgﬁnic viectbo a

St b P20 o Pheadte Tusiitp be Bt Rr TR sosuleinp o

multfgemed@gimlgwfedorkvjhphnyh@l hoging reﬂdo@ucggaséshﬁ g@hﬁulﬁgéniﬁ fvedterC L I
rLom radati on The, term "oper.abl e
© o gt RS 2pigrneherasp “ﬁ‘ija“?‘b 0@3 jorgpt thedEredklegpio
muﬁig&xﬁc ORRME vehGtenptEihgde¥mBnEerR bétkif@erftﬁ§PE3 FdctoPBndSthd €S

in the group is cut with one of the cognate
“mP@QP?W%%Fon enzynes, the overhang residue represents

the 51portion for the nucl eotide sequences downstream
BRIEFODESCRIPYION DFFEQUEBNGE IOSTING Si t es. [0100] The term

"Cri@%n of Replication” (ORlI) refers to nucleotide

01 ¢ Lhe acrormpagying ssquensp listings which gt ipromorateskinand of a

cor@ﬁtﬁt% Ript W t‘hﬁ'sﬂecfﬁcgﬁlﬁxt lll'ﬁﬁ}a{ e['rmy@ﬁlnlents BERe hﬁ@r{ﬁoﬂ o gether

over - hang cl oni % technol ogy” refers to process
with pgerieral fgseringion ef the inyendion eiyenuabiorry andhibe é@wlindémsetw@mem
belb® A6k %xbﬁm%r%@ie’s Qﬂhg\‘ln%?mﬁ)lh ngl e-stranded DNA
primers wth prote over - hangi ng nucl eoti des that
can0ee8] SEQID Gl igant qxempls pf amiclsptide seqrepdedosrRES HockiNg
Ph&¥ éﬂgngs [0102] "Poly-A tail" refers to a sequence
enine (A) nucl eotides commonly found at the end
of [PRESEREQED ORIANErdRpY) ofimuceatide sequéncPddryPA3 Daicking
Phgmgnal i sincorporated into the 3' ends of DNA
constructs or transgenes to facilitate expression of
t hg0QFONSEQAD 0B isaih @8dmpld FhAid¢ledtide beteéncs Fdr@ PribRfyEDStking
nugbﬁgilde sequences that serve as DNA tenplates onto
i ngl e-stranded DNA oligonucleotides can annea
f ofog7h D 05 & affexdniild dfatauélSoridPlbeqnais 856 ] ?HQ% i
I'[Ilfllgilgtylon and/%ﬂjRNA transcrlclgtloﬁﬁ fg?% Tﬁgg
Ph?@ ‘m " pUC19" refers to a pl asmi d cl oni ng vector
we |[¢O7§Im@ll§ 05 Isrhﬁ SRanpid dlaGilc1bdtiab Buéct for%@ﬂutﬁ@(’e&@r P
found I n the Genbank dat abase as cceSS|on
PlasnydHES. [0105] Randon1nuc|eot|de sequences” refers to
an tp
(5%?0?22%‘%‘5‘2‘%8%3*3%**@ S T G
Pa%m conmponents of the same nol ecul e. The nunber of
om seguences, |
o oSG B il bbb A e B SRR A SR s
Nm@n&yKEB that flank the randon1sequences Most

TSI LU U P R hrs

Phqméferred t hat the nunber of randon1seqqences

-18-



woul d be a nmultiple of 3, corresponding to the nunber

of nucl eotides that nmake up a codon. The preferred
woreovasszreaiunber of random sequences i s t heref oOPET/652006/036992

however, fewer or nore nucl eotides may be used. [0106]

"Rare" refers to a restriction site that occurs

relatively infrequently within a genone. [0107]

"Reg E?hb 3 £ 6 ShubRotidGéqastck €8 2 SAGME VERS 3 -
thatmggS tg?g E]E;éarﬁgngf og;lou%t recqgnbl natal on between

PlagmidddG®ni ¢ DNA and genonlc DNA. Successf ul
I
; gggwg. ﬁg@ 90§54 lé;(( nais iy ﬂ%&ﬁﬁ 'giqtﬁerf?:g f? alshlible Vector 3

Ion arm arig reconbi nati on arm

PlagriRA) fl anking a region of transgenic DNA to be
i ncorporated into a host genone via honDIogous

DEFﬁ\ﬁ?fBNg] %'TERMS[I%’}‘O ﬁ%@?@? AR OEN Tifers to the

rocess of using rando e- se ectlve r econbi nase
e nZY0AsE Forpurposes afthisiioventivn the nm&wseq@mm msleﬁmadtas fndtlnwb e

R L e e L g L e
thatinfefaetrveitita vabikty obDpreteins assodifiddD®ith mEietpmntgand/gerlEnng’ ef er s

eoti de sequences encoding a protein useful
d“?ﬁ?mﬁgﬁﬁYSrlng the activity of a particular pronoter

of [0UBOB*Cl6iing @A }o thpﬁ)wsls 61 ligafingS> TONOA WidlRaR énto @ plasmid
restrlct|on enzynme" refers to a nepber or nenbers of

and frapsferdug it mwmﬁats fogt gelkfor dyplicatign derme gropagaion pf thehost.
COQOGH PTIRASHE R RIS vedthiA 1386 107 GRYIS: HNL nBNEémmlﬁﬁidh;e at

a_precise location within that sequence
contaggying an| QrigipcefReplicatien, a meansdorposigie selgrtioned hegt eelisharboring

the V&R QMichR AedRibioHe Rlistaflcel dif; hﬁﬁ’ftﬂ&lh@@ ?lt)ﬁ’inggg:e A@aom?g

i nternmedi ate nol ecul e t hat ends o
veciorganfeorsgiteia plasprid, 2 2psntid;zg agéiqubMOS()rW\@A(ﬁ T, Y A and
es encodi ng a uni que protein region
oth{}ﬂg,tk §9{r 1@&&%9&3%&&1) :

oms it e detected, or in sone cases,
di s{@OSﬁb‘tﬁogtmiseﬁmemm amycogml@@qunnus” b ind the prériiinal shrig b3)

ted region"” (UTR)..refers to | eqti de
el AT BT s D g ot DS iy g e
of [@ﬂ‘83]‘|‘1€k&iﬁmtm1’ fﬁf&ﬂé ®.any feesietionsite tiasdcairertlatiegi Gogueamn
treS|de at the 5 end (5 UIR) or the 3'" end (3" UIR
”3 AR ol ecul e. [01 14] "Unique" refers to any

I e$008# L ComPatiblotonteEdreatamiis drlend eftr 5°MRB’,iofa Bitind bODRA
| sewhere mn%ﬁ;n a particul ar DNA nol ecul’e, DETAI LED
%éé&g lﬁmmﬁemn[péﬂn%p tqrpeni sitaes glgpved with
the $aiéQEMricEOn BEAHE SQFeatddbyGhE Sifierfnfinod! rsinds%w PR hat
create a nultigenic docCking vector, typically a

contging a segifiy EEtrisHoTig ferjagesticape preme Wil besubin essama manner
as afty QRPN A Snfaingd BE satn{%%e@éﬁ‘éehﬁ%e% eMed3nds Eﬁllﬁ)E ansgene or

ot her conplicated st ruct y providing a
compleateniaanhtiys ¢agrpadilel Brerafororthermdoef adp DRiAmgolpailestost with

the §anfé %H&tlo T&%@%ﬂéﬂ”%&h‘ othe ﬁletfléJ\k'%f & c&ﬁ.’ 5%'0&“ A ﬁ%@ ot

vari et fragnents 1nto a
puzgle “matdhygé & an.bsmaugalb'l lmh¢d19geﬂect @ma)at)hit: emds»all farm a

restﬁ&lg}i' Gife ff)ﬁepaﬂmﬂp;est%tlo%glz vgl}en 2ombined together.
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frequently needed. The PE3 transgenic vector, herein

referred to herein as a PE3 docking vector or Docking
wob@gnsstje t ypi cal |y contains at | east one nul t PEI/ES2006/036992

cloning site (MCS) and nultiple sets of rare

restriction and/or unique hom ng endonucl ease ("HE")

S|tes arranged in a linear pattern. This arrangenent

def lohes “Be ARAY fl sRP feliird t%(fﬁegf ?cgg{bﬁ%gﬁ’igésgwg dbfpfe-dafdedt O

place onal n es as I ns transgene
DNgomeleculestof ast lhrcgtlt bydinking lcbmpigmel‘rm singlegrandgd DNADpobecules

ts,a d neorn ted smd
cori ¥ vt BT BRL A ER ol By IR RI AR
[ nv[eoxé] 6DNA| condtme &fcamd a@Mﬁioleﬁule Syntisiddery cosetudive

met h sfor.buildin.entlcdo i n nodul es into

olo RS g U TIRANTFIBEP S SPEs comEragarte MOt 8 or
exprédSi6i il 9 appRbpiatblebll h@CHtK asRtied Sells'im\ﬂiro QF S tritlsgenkd rhouse

¢l oni ng vectors, simlar methods can be used tQ bUI I d

in viian ¢t ST U 'HBEFRD APISTERD 2sp B gdrated asadiNs |

conkicl RbpeBisliy AfiHE HEPSARIRIT iRUVHER {h% %ﬁs%&esyséhgaﬁsx g fthdj s
or artificial chronpsones, including bacteri al

syngiesized; ci al chrompsonmes (BAC). The wide variety of

g engddg “I?Nﬁ'lﬁgﬁ'ént’t s tS 195121’[% Bfeaﬁé @ftlﬁ?fé rlﬁ%l?&lﬁgﬂﬁt not

lasm d cl oni vect OI‘S OW tra
limfi¢digla pmﬁan—wcbmavgweceptemnm g@ne; molootar wihdrcey éntioat exom f

poll{1 %St.tali %\.ﬁ’%ﬂé a&'ﬁ%%\ééttﬁ,plu%:lﬁ%}‘téén hé?aﬂorpﬁ aP (rg}' Eﬁﬁﬁ%@l&ﬁo%ts

or 8y Otimm:aairalb'rnd&mﬂg @ apithetié DNmmdlenke nyltgmitively, (DA

t he danmai n i nsert e
i A R R S A
fragir@okinmgeopprisd angicombisation of Eﬂﬁte@ﬁzﬁﬁfﬁ)lﬂ}eoccmrﬁngarfdfd’r Synthetic
fradoc%« ng point contains a restriction site for a
EHSvari abl e rare restriction enzyme such as SgrAl and

t h30083ptIhdckigg PRERA” teferd HQrsp&iAigsd ddriiipwestor ﬁhﬂﬁﬁﬂ &ed {n" St
insert intended to be inserted at the 3' end of the

the E’i"%‘ﬁ\?géf’ gspmble ANA tagmentioniore RINA constbtai n a conpati bl e

5' [6039] 4Ehd6HRRER” & “CRBhAdIGES QByridt Bsd Qmmdf Lfewtbete the
insert is conbi ned with the first docking point.

herelnpsgh desistiRy sy referyioaimembener mmbsrsiofa plaspificstion of

cataftid Ml RuleO RYDird 4 r@s?ﬁJﬁ'oﬁ Eﬁe%co%e? fd ﬂﬁA%oﬁ]éwla Y& él@a@% fhe
restriction enzyne suc Any second I nser

DN%mqlech]&\aéa precipetlgcagion wittdn er I@@irtbmquftnee nucl eoti de

o) BOOE Rk LA N el BB Rl biCles

cog1ate@ec[usnce’3mrcogrﬁterstmences 1 himv@ refenid tiof minineal ﬁtrm@dif i nsert

B Bl S0 SE! PRS it R e e
V e &091] fﬂnbzsnerde@mﬂ refbrs @ 4 rhﬁreelﬁfetsgcliueﬁ& t]ga@ v edquiied Fdre
0i_nt 0 ible ends . to create a
oxp R 915 kit Bty G O IR e e S ian nads aoirevate
condmmsrl ction enzyme, such as, for exanple, Pad or Sail.
tpé%] The donmi rmdul e dOC”kI n%svectors of the
0 &%ﬂe FREFSTO P CRAFRFRe GERSHTF TS &0 b gesetisycdoment

that Szhttiohfeﬁ tol dhoﬁthﬂ?dnﬂmMH lR$ cdnbe Qelbdda Efeﬁexfi QP&ltéaﬁd ¥ Ghefdhr

contain a multiple cloning site with

SC"SPﬁs?‘?R epplificatiqny @gchemﬁlcqﬁsaw% of bxawﬂé@&abymaprvivebassays are
restriction, and optionaljy with HE sites. The shuttle
vectors are designed for cloning fragnments of DNA into
the conmmon restriction sites between the rare
restriction sites. The



cl oned fragnments can subsequently be rel eased by

cl eavage at the rare restriction (or HE) site or
w@ra0em3s2amd i ncorporated into the Pe3 docki ng REDUS2006/036992

using the sanme rare restriction and/or HE site or

sites found in the shuttle vectors. [01 19] Thus,

unl i ke conventional cloning vectors, the design of the

n f
ool BT A B RS, iR il
chegficalhe PE3 docklng vector (Docki ng Pl asmi d) using
defj en 1ot s s »
AR A I S el Bty
andreﬁat)mamuclsamlg sédﬂamammwdafneexpmm aftaigene. and/ or HE

AL e i R Mt R b abdr el e e

onldl fifiedistinofioreingthat w emseﬁe l%ﬁr&brtd’&]ﬁﬂtjoelﬁive&lii add ghcedd bk inserted

ighrndr ey o fi Adtable pien b gl e

vector,ORIsb), Qhé/@ﬁii k&t RlohMenlP hRE 8ttan iSOMERA Inlodile abddA¥ad At
user to clone a DNA fragnent into an internediate

intqpyRedURT AFERIPEYEFEL or usi ng common restriction sites,
CT §8d95) UnfRor®388R 44 fie ﬁﬁ&e%@l&é geﬂneﬂvé; laksnmgﬂg:ehocoaﬁg fegion
transfer that nodular fragnent to the desired nod
of aggeng foppgd beecentwie protsdmending eegidey onexans of rare
re & r
ol oo szl Sanal o OCALARGE i doyBt efihctathitofe
signebfpe pubselluter rdwenPef3 PotekviofigteRisas mi d with ot her cassette
u 19
i ST ALl sl U VSRR S0l WBlord cqmprigng o
least or@ ypiquorestuction :{il@,laﬁlﬂ] mdre ghicslde k gmgpxp@ofltmc{uel edsiriotich ditys, a

for B Bt 1o PR ki P el e 2

r e$m098p'rhectms‘rmA anbiligaoeclpmherdrerofl /sefieh oAl Hat g S
of . t three no varlable ra strjction sites,
recdgpia L et Bl 1 oSG ST TSR AD oG EEAtgn: har 4
Nope0se] Tk Topérgblk esdefihe tWhen reBdrfifiSto arddd lof teStib @ site
restriction site of each dockjng pojnt |s cl eaved b

meant QAR ARk o theiredredAn ey iprthe Sro¥ is Cyifh aap edhacognate
restB8étfol @hzythes B Jv%ﬂxag%reﬁﬂuée r&0ls MRisChhrich fGPtm? Bhdidolige W th

t he conplenentarg end of ‘one of the
seqyspess doymstrears ffé’éll thewrewn of esiigtion sieng a nucl eot i de

S e g BHCEheUrn %f R%gﬁcﬁtu%s é@RB AQQP Eﬂucle@(& s&ﬁx%h&? th3f

Regul at or nucle eguen east
mw@a@ﬂwﬁﬁmwmﬂmﬂwﬁam®fSPhamdWth@musCﬁhat are conpatlble

f b
3 dgdelgi]h@d:( t@l?n\ﬁtﬁ‘a%r o aF clgnqgnt"e?h%olo% rgfers% the(éf})ggs&gg to

al on ave VECt
ampéfyilwn@pm@p@s meag:ﬂhc polymérase whan reaction ilnamjunttivg vithe
nam.c m|i t.he |nse ts
smgPJ S%QF({G% :I])glgiu nx}?xg%(rs Iw% proltt#egg V%r gqagglg% IéLBI eoB%eé g}%can serve as
JUﬂGItIDII sgs withdompibmerttm DdlAgverigmgect or  pl asmi d. During

ad on and I| tion re t he
ol o2 P Rlei s s bin oL AT LA LRBUES bty
fomml agtherentl dfensasenger ROUALI(nANA) HolédaRs. A PélyAoGH kigghl ROI Nt s
and the connection between the two nodul es can be
re-cleaved with the appropriate restriction enzynes.
The nodul e can then | atershe renoved, and a new nodul e
can be put inits place. [0121] Wile it is possible
to enploy a single restriction site at the pivotpoint
flanki ng the nodules, there is a distinct possibility
that a single "rare" restriction site is quite
frequent within that particular DNA nol ecul e. Recal
that the frequency of restrictionenzyne sites is a
function of 4n, as expl ained above. For exanple, a
parti cul ar Pronoter



nodul e in a cloning vector plasmd nmay contain a rare
restriction site within its DNA sequence that also is
w@e@3mes27at its pivot point, therefore maki ng PET/US2006/036992
advant ageous to have nore than one restriction site at
the pivot points. Thus, it is preferable to use nore
than one rare restriction site at a single pivot
ind3flofited 6 6845 nab BEDRARDHAHE B aRgRRAN bttt pfiich of
an restriction sites existing wthin the
thd@ﬁﬁe@fenraestce of the nodule of interest is nmuch |ess.
e Al NA ee
V\ﬁ%ﬁ] Ir’l’énsl rsﬁ% tl‘le%lr‘]s tg | f]e%El (5] Seﬂuen&?hlép&f\rya%gg N @Hlpfagg ot
onm(‘wh’ﬂh, single-serhigied DiNA oltgum(cluon@s tagpehdabfot ﬂmfputpesﬁ afi nmﬁatmg

jtes wll__hegin.tao. af
DNSA %Fr‘igeé‘rcﬁ"é’tpicgﬁﬁq’i‘ﬂqlg‘ﬁ%t 1°81 ﬁng):r%#‘*t%ﬁgscf'%t}oﬁet nmol ecul e. Wth
L hi @ ﬁmﬂ maeterm E;blﬂacmolﬁrfibx@ & d masnid clmﬁgg wrazmg wel:ll-lcﬁdvhﬁs those
bhunched toget her_wi nost p, | ong in
skiflgr e affedttl Gpnsbe fopndin he&i@I Gfﬂ%%ﬁlbé@ﬁ@%%@%ﬁ%swéé%g
I epfoees RatdbRMubledtidt sdqhibneByTiETEHs PR cothbihfiRnRF AfGdtide
i nvention, of a domain nodul e docking vector 1. The

sequgrcepihatylo @eﬁ@pb&taéc sgquepces eRofige eeroigmcAs wPssifiedas t i pl e
corﬁﬂ)cﬁl@ﬁtg‘gf il Lafe ol R0M. The ﬁdﬁﬁ:‘ef;ﬁ{nlué’lecﬁld@s] @ﬁmeg in tﬁ@ﬁn&’&ﬁ"a' n

nodul e docKki ng vect or conpri ses a mul tl e cloni ngl
sequpibas i@ d(mnslenbtmn éye rwngmgﬁs of ghegestridtigr eré!lymm thet flank the

rrfh SORER. M AGARSpsceobire Mk bt Putallinche) B
sequénceste tstabitize IDNAsburtde@ ﬁthapre&rrei tlhatdbpmnﬂbemﬂrgndsmlsemmMS
e tes I e| n

ol SR b bR o3 o sl E T P B g
codoas The pmfetfre:drmmlhmmgmnﬂier Gf mmdoer seqlenet isithdrefbess, however,
f|IIustratcﬁ té‘ gene of interest 3. The MC nodul e
CVEh SUPEE RIS SHFEI‘?g of a genetic material of

| Nt [E1653 tRAErRAIN0 b Yatridfior dite tHabGdiirk Eldti@Ely HriffegBentl withi@ a

multiple cloning site of the MC nodul e. The gene of
EM%Herest 3 is typically rel eased froma gene of

| NtBI®S tRAEMbiRALINARE” SRS hucldhide éeq&énh@ieﬁat BcPiaid thef
cloning sites 4a and 4b, shown as MC-| MC- 3.

homeJagois respiabirabim PrWRBIdTANELcRi6 DRy garomie DNIAS Sueshiti ses
rec@mﬂﬁétfon?Jquﬁ&%ﬁefﬂr&teh&%f?!éﬁ@éoogﬁﬁlfaﬁf ol o] (LRA Phd QG e
pivots 5 a t ha ank t tipl'e cloning site
recombirpiiign g@h@lﬁg\)\ﬁbplgn@a@glog ofimnsgenicAANA etstinqopperated into a
tion sites, as defined herein
hosgg%}lgkrﬁ.@w?%gﬁ‘lglgg%?ec\{;@tﬁégtgo%and 6 operate to define the
5 [HB] Recprobing¢ening’, refesstp S tproceds pf usifg rmtd@mrrmmeﬂeetwe
; n n RN oftelnentl
rec%‘%%‘ﬁ%% grllz?'ré’&tlﬁ %&ﬁungﬂgrg%{z%mr)res ROy Higt % ac(t% o(fn bé' h ovvn)
recomlvinasel tnzyines tg mslaghte iaporion sf gehetionmatdrial f@a bos DNAmtblezplen
to “%ﬂg/g%ul ewa'\_\ie both the MC-1 and MC-3 MC sites,
A Hef TOWHG 1igation of the gene of interest into
bet[mp“mmdvgeﬂe” gaiets da miclvBlidsistRnced BR6ERY a Hrofe R
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exposed 5 end of the cleaved second gene pivot; and

e) placing the first domain nmodule and the cl eaved PE3

congxlgtggé?&l Cﬁtssﬁ Ef ag@ P/](ll? g%ene \}é)tf‘f}g% fs%?gét%@ﬁ?ﬂ%%{-{{uﬁ to

conSiStR of aﬂTEHﬂLS:ﬁB\M Wt antiSel Inand lgbrarpévob EPhissalettidiigm thetgroup
gene pivot an se

copgesR el R BrGASTD S 7 PR e prst i Shloiflen, gone

pivst G rcb§é1di§l>ft i Gr&f @Eﬁt Iﬂf’z;chlf éndisbﬁl; gk ot @Pkmnsxftg of, :re
secon ene Vol W secon ogna 1 CL,l \

ordernzwe«s%ueaa@ PG iene B G doBEahd" Gare SR/ RO U £ AT

and?épﬁﬁﬁg GP4 c6fdekis iF)in oI RAKIWRY RsPE, Zn8BSHvgene pivot with

cognat e restriction enzynme to aone of the r

r esi01383 it.cemalsq heanderptogdihatith m‘tlﬁ@%ﬂemﬁg gisican F%%Rﬂ“h@tﬁ‘ifh e
con%u?a?i %Q)f [N GorGaE 1rpfa¥ f or‘%x%lli‘ mﬁﬁ’be?s)@ @8R 0in PeveRB Brded Yor

ing a second d dul e co r|S|ng a 5 end,
exaanpfe° M§1t-5 Y& ME- W(éi,l @{1 Mﬁ 1)|= sndaisiag ptherfppes Qf Jonigggites.

The m&l‘lglfr ng%uéf ilés gat %ri)% vgltxedttg gccgﬁﬁ]g{l;bg 1%? Bﬁ ot E’lg'%l/ e edffra

e expose second
pm@ﬁmﬁgﬂwwﬁmkﬂad the 3' end of the second domai n nodul e

i DE B Sprpaled R Rfe Py TP s B bERUER

molifelddcRing Rebidrk) eviidhean BeluselER reddin Slﬂbglonestvﬂ]le vam‘dty}ofganes of

roprlate reactio xture to ca atj.on and
i (bR of i BinsRodE o SE OB R rorb LS e e
dedidi®d PRRicRR AemEIR VA6 vEAS, BRSAEIth ¢Rilten b veﬂfcbd of tre
third gene pivot wherein the backbone | s senhl
Reguipiors TORE vl s e 9o T O g g Selesied F e B0eE
dorRin mbdule dRBHE @é&cﬁr Fabie aibliRarylof BroR ek, IR ssidn dnbe” t h' rd

gene pivot wth the third cognate restriction enzy
Regulatary demaimmodyle yeptass have thir qwn dedifated paiipt spnapively ﬁ@@@’d

GP? cf(?ﬁl GB) ad 6B LRPGPH Snd G145 E&ngﬁpﬁgﬁéﬁgﬁlgy& fhe Fespective

cognate restriction enzyme the rare
domaiws mpdudesiinm higherensdas PES Heckingyeetors gredescpbsddereinagievi ng
the cleaved fourth gene pivot, wth an exposed 5 end;
1) providing a third domain nodule conprising a 5'
en®E3Dacking ahdRBEIMCDackingVeadrs:.of i nterest, and a 3'

en in,the 5
c oS EE 2o Tmn B afpreshiich B Ay MRNInERAME | 5
pre@ﬁﬂﬁv@hmbf a ARAPE docBing edutbr gﬁ TMESMO}:ldngimh Ilr 0 comsisth ef
i.S 0 pse n t he, c ave
2 iR A U bt Vet M aiompeodar A exds bl dRIRG The
at ledeciftbiRloaihg niddgleebBpNRel atR&S: :Glrenbd g seéem @he pmtpmanrated as
appropriate reaction mxture to cause ligatign ﬂ
GPZ g GRys wisigh Benkanusteic asid seqtencs t%?favwsw&t 1%79 t%aﬁ At he
sl CKRBAR P RLYUGSE Budidbiidé &lqﬁ&hca@aeioéy 160bncodd¥or 4 REribiA skt
gene pivot, wherein the backbone is reassenbl ed.

or mr@eq bigiggisat Finctjon eedqnf within the£ES derkingarestar e AW ¢
serVER &8s the efcRMOPbf 168 BRPRte cutting activity by providing longer

stretches of DNA to which the restriction enzyme can bind. This is important because
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to a Pronoter nodul e, Expression nodule, and a

3' Regul atory nodul e, respectively. In atypica
wepdvonssrent, the first gene pivot is GPl, the BEDUSH06/036992

gene pivot is GP2, the third gene pivot is GP3 and the

fourth gene pivot is GP4, as described herein before.

Mul tigenic O oning Vectors: [0147]' The PE3 docki ng and

MC kin a
maf{EieERh W RE LA 1 b B O BEP Mlanh BRI REQFDRR
lengthmafrahmitmgo‘n"h@ﬁa atnd msm@wspmts anetaedeé@ibed Irereinibefpeen Then

al.sq of r
fir e 6B e PnaSprpanprse SR Hrsaifal B imome
PERBIGhth@inodik. tTh gemhcstme@ Erﬁ!ﬁodm?dnﬁ:vhe@e Ehla divas clanisg mpﬂulé 1seanl
schematic of the sert

EXpreSsiop Jempip ClapiRk fﬂﬂ@u f5t af*ﬁ ?ffo‘td&‘?ﬁ? l?'%‘g% arg ﬁ%’“’é?“‘?ad 8

Gpb laﬁ&%px al wgﬂafcﬂlepénlusa&bt Yhd)ﬁrstBEJgnlufgtmlfdﬁE n tlh‘m)‘hbrfﬁagttﬁbat
can e readi rel ea n eln | oONn.o

stufirs B R e ST, SHSF T PV S PR Ghadn e o

msérﬁo%ﬁﬁ@ﬁﬁreﬂ%@bhalh efcaine %&ﬁ{sn@w Ea{hbﬂg@e pidéis.2A..
[ 48 Restriction sites used |nt e|nvent|0n ar e

cormmble BenEPEH Wiong whish hashdetieal rastictinm sgese o ViaFiteomppises at
leaflo H@ﬁmi réﬂ@}e%&z%dhesné BecofnfANaRGHe b pidsior e bicRhg Sidifte.

occurrence, sequence | nformation corresponding to
ni Y &l mzfs@,rptem sgc@n@glomsmaﬁw Liadtp Rrematgr spalder arody;
h
ha el ene VP | R K SEBR r DL L5 R B s
junctive| withebe Mgorios af thel blamegimad;td@tm Tige Rrgmothresmfﬁm’mdulaﬂ la
i nstan $ estyrict i ¢
congt R riprdlids B b igrRud! dFE Bl 3 Pl
moﬂtklehavagmogxpadﬂeegeh& gvas, @dhldhaéplwbesimg Bavtrioten stafféronaiulegipdo

copit i Erf et i FofnaSe e mal GBa e

genie |pﬁ)\6ﬁi 246 zfsSI(H’(gl!W rslxa sﬁatlrbcgjuﬁmoﬁ With @G horkieh YRRCIOniRgmbdule s
per nucl eoti des, ~and "r C

1 boé‘%%@éﬁ“’@g’ sw.pﬁﬁglwﬁ%fiaﬁggd‘%@eioww %Fégwg'i{ E{:ﬁt i al

corhprizbs sQfffer Sidiprdides a dGUREEIBStidrSfoBE &Jae,m&ﬂ c&ta@,d RagfA6E N

to their occurrence classifications:
dorpain mpdyle haefﬁl%pm@ble[aﬁ&myotsmmcatsfwéace%h% rﬁ%é@torx Fytfesn

nm&nﬁﬁgﬁ%kﬁﬁ? |nclude but are not limted to, Ase
, BstX 1, EcoR I, Hnc II, Hi nd
11100138 dna fouxﬂsemhodlrwé ofjthe iguentipn, theggnate restrigtion enzymes | |
for L)Qél'éq}le rﬁlé'résﬁ'mlg‘n §11% ‘He’d %ea%{x %ﬁ Pf\Jfa?itor &ﬁz ?ﬂ% éi?mgﬂ

recogni tion site, ave a requency . .
module mctoeen dbtstramnhq Emretssjen mbditle Acan cnbthe tararestdction gite fiem its

| I qaBf ) l) eA. .. Bsh
reituat 0B, o i goen (3R 0BRBl e Wi st BRERie SRS,
in the cohﬁm’pohdlngvgeae pivotBl&iP2 land Nﬁlb thereng@Mcinymemxprebslod\Buffet
modtmf with t}Ta %grﬁsiog mr{)t%g]g] 1611 Jr) sep aratg glgmn gvegél ﬁulfﬁ% Icﬁ%xa{el 83 t
restﬁbtﬁonrtmkydlds Iffbrtﬂ&:dgeh@pwdtﬂ: for the PNrmbtéerRﬁlﬂle (ot Eh‘ﬂ?vnb and3hd I 5

Sfi 1.5 Pl - Pl - Ps Tl

corgagponfige g Brvos 1Agpd B of tghromyer sffr gdnl -8 eH Shuo
ligatéthSRfomoter Moaul¢ MtdRBé PEI modid, thé¥eby Afplating ﬂB\P'Ebrh&é\Gﬁfo v,

Ase I5 Flp I, Pnme |, Sda I5 Sgf I, Srf I, and Sse8781

1. Hom ng Endonucleases ‘
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[ 0152] Suitable Hom ng Endonucl eases can incl ude, but
are not limted to, |-Scel, PI-Sce I5 1-Ceu |, PI-Psp
WO 200108206 | 5 1-Cnoe |15 1-Cpa |15 1-Cpa H5 1- Cr eP'BHUS200v086992

I, I-Dwo I, ILlal, I-MoO I, I-Nan I, I-Nit I5 1-M a
I, I-Pak I, |- Por 15 1- Ppo I, Sca I51-Sce |Il, |-Sce
III | Sce IV -Sce V, Sce VI -Ssp68CG31, 1- Tev |,

gty h"bi"”"?’%ﬂ‘)@ﬁé H”?e@’ 1 057 ﬂ%‘aiﬂ?y ity g

deEﬁnh@M&TIl DETAI LED EMBODI MENTS OF THE INVENTION

01 d '
| alDgh Bee R BT B B nCuine Rl Hieadlrgrie g
resaﬁ:hmgﬁx);s afle lhxeetdevs dockiyeilopyod gailerpmm gmeear(ty aEf 3 rare&éBﬂvicmbn
the egul at ory. regi on " 3" angd can
sitt Dt S Lo D GO el R P hatre s e 1 s ieeene
pivoRand Sdiy tillikelyXhaV B1¢ thede Sart Rkst@icon 3itds ifl QEebddGie BifelpVot, would
iich can also be referred to as a docking statlon)

wh
be it T e eR R A, DA Pl RE Hecarioret
inche bRY of tHd Yafe e ERIMoRSHEN TR AR ot tﬂ§§5ﬁeﬁ‘3sér RiroufihE Behe

docki ng vector are a predetern ned docki ng position.
PivREWih a5 of Hswather epematearayestyigtionicpgyanes. dysda ilksiote, if the GP2

e QR Botlsisdé ofF R Inﬁ deda v @P@ ﬁgckPg?i'eHBdolﬂ ltI% domabn

transgenes or Ot er nuc eOtI e sequen can
itsqlf hea Afek wighin {thtequercertiien thyekilled eherden ns citbertFse I x(rzMIsd to cut

the' BhENTSY to as a Primary Docking Station Plasmd) or
eigﬁtagﬁa ?ocus targeting docking vector. Each of the

fi vE134]Jde DNA dbrong YtgtovmhﬁPEbIeaIsnﬂ@tstyﬁE’mympﬁses a
& . Requl at or dul e,
el SR O g B e g i e o
amnﬂtigembéomqglvaumemb wm bgdesammﬁhéxetnauﬁhr to illustrate the
corporated i nto_eac 0154], Domai n nodul e
do?;@?ﬂﬁé %@é%?@s 'hﬁlr§’6'atk‘ﬁc?W?‘I°‘3§‘3m3ﬂ{fﬁ‘t“If§ ity dorpadp wodules

intoPESimaleiple @lohing (M) BdcRing veditoNA fdiPe3 i@ H&ﬁInE Yector,
and flanked by

coO 1S lﬁmmn restriction sites,
fef“d’@ﬂg W\}%g ?Q"}?Eﬁ”&(‘&?rld?“%‘%ﬂ”?ﬁ?@%?%g“&“ﬁ&?@ strangtof DA @ng
at 16dsf Lfirstleiny mddalei1h, 884 1s¥§b@caﬂ? g?}éghnﬁoqlh‘é @rg o &Jﬂg}godﬁ

vect qr |s constructed from a back

212 cq@PREss GRSy R lsecatui gmg ivel illyerard@s GPhankGRh evhxch
ﬂaﬂ&ﬁ%@lbﬁ a&a e @H:'é%?&ﬁa s agmﬁ’%ﬁtg ;&Iglbggio%%nts%g a

Genban sequenc |Ie ccessi
pIU@th seéa@@wetss indepandealy selscted fom cmings Astrigorasites, us ed

N S A i b

vector 2Q;h@tthr§qu®ummp}im,92 a2 1hatd2 legeath banﬁlﬁEFﬂE pivets GP 1,

1 t at ed
% rom &%Eéqf"fgp %6%858?‘ 2 gg Sleﬁ%n]aﬂﬂgfhlrg ﬁ’@"’igl’?’oﬂlﬂ% ?fngsq%é"%

as ShlﬁﬁeameditlésnmmR\NNMﬁrﬁd:seq\@ﬁﬁl\l}NW@ﬁ stuiffd55] ;
S H t t
ChaIERF B SRR R B S dortsi 8 s oA bth B mged gecumese
MCFﬂU m-iz cmcsat; BIC-&, MO-5h&MU-6:t AR R the rdsREBE sitth@n UbARS:

V du shuttl e vectors of the present invention,

ook RaStion T ket e BSPRLS TBE ol CACBEEh MG ggnavseiar 20, the
gendiRakdta] MaRkiRstis BPidally 2 PROA0thREN. TRAM G 1HEOGHHH S Gonin

Vector, are described in particular enbodinents, an
| dentlfl ed as Shuttle Vector Pronoter/intron ("SVP"),
Shuttle Vector Expressionsf”SVE'), and Shuttle Vector



3" Regul atory ("SV3"), respectively. Each is described
nmore fully below. Shuttle Vector P [0157] A SVP is
w@h@wmess2me FI G 10, and it is a cloning vector PCEESI006/036992
that can be used to prepare pronoter and intron
sequences for assenbly into a PE3 docking vector
(transgene construct) as described herein before.
sm[sQ)% Ritrest dafibe %&se? Uﬂ@@ ufidbrEn AP et Bbse %Sﬁl Ror 4ids 5tk thig
rising t ow ng sequenti al ements i n A
w1th thREZViGalockingsveetdr 28, Two non-vari abl e and uni que,

ci 1 RSl Pl BRrle R R M Grimn HORRRYAY o,

whereantis secondatoningaduBRpb gompZisesAheTidulfiple tlening bitepwitiBthe A

non-vari ahl.e and. uni qu rest.r.i ctign Slt
rngag etapd oo e ot 2 BAG  Ccprising s, S e BEE-3
Regimbg tdoekanp vattot Wierdi K tHelthifilongrigtngodlfe®] c Eon@ifRésahe multiple
Eco01091),4. A fix r.oupi of nop-variable rare
clopE s Bt B reTaiens AN GUprd o bamanioh 314 HH7 b Foripsng
stuffer0 P tRér aEIHAVE efnb&dimEntd R} 6F theValeSbloANE moBiI&Y chn comprite
variabl e MCS conprising any grouping of comon or rare
thergdtinle donipgsitsi t es t hat are unique to the shuttle
vecfopsg) (he Eubee!é}ﬁi@ @’thetrmﬁtlﬁ@&blﬁ§ Qe \%&Satgfeh&l lRrigl dreS
|IIustrated in % groupi ng F
interesh-apdithe gloniag pﬁci@larrexs@ jes mt@the sﬁuffersmtdu@s, inl heiPHa dodking3'
0 for exanple, Pad,
ve&&g aln%Q a%fowﬁfﬁ'i.)ec%g d}g&ﬁédn}%\?%ﬁeg rF e and uni que, conmon
restrlct|on site that allows efficient cloning of a
shuttl e vector nodul e upstreamof the T3 prinmer site
(for exanple, BspEl) 8. A reverse-orientation T3
primer site, and 9. Two non-vari abl e and uni que,
common restriction sites that define a 3' insertion
site for the nmutated pUC19 vector described above (for
exanple, Pnel and Sapl). [0159] In an alternative
exanpl e, the fixed grouping of non-variable rare
restriction sites that define the 5 portion of the
pronoter nodule (the GPl gene pivot) conprise AsiS |

Pac | and Sbf |, and the rare restriction sites that
define the 3' portion of the pronoter nodule (the GP2
gene pivot) conprise Fse I, Asc | and Mu |. In a nore

speci fic exanple, the GPl gene pivot consists of the
sequence of AsiS |, Pac | and Sbf I, and the GP2 gene
pi vot consists of the sequence of Fse |, Asc | and Mu
I. Shuttle Vector E (SVE) [0160] A SVE shown in FIG
12, is a cloning vector plasm d that can be used to
prepare sequences to be expressed by the transgene,
for nodul ar assenbly into the PE3 vector (transgene
construct) as described herein before. [0161] FIG 13
shows an exanple of an SVE plasm d conprising the
foll owi ng sequential elenents in the MCS, in the order
l'isted:
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1. Two non-variabl e and uni que, common restriction
sites that define a 5 insertion site for the nutated
wERiBTe3s2ect or descri bed above (for exanple, BIPCY/USDN6/#86992
T7 prinmer site, 3. A non-variable and uni que, conmon
restriction site that allows efficient cloning of a
shuttl e vector nodul e downstreamof the T7 priner site
( Ofo18% %Ekm E206P99hd G4 pete vazs@qregs &’éél%lféﬂ h8fin before
non-variable taré restrictfon sites define the 5
relptivettd tha pesition|oé the xgspectize madulesduthe P(omter é%@aml@ angdq
Rm%lo .&E‘Jin%éﬂwes 5. A variable MCS consisting of any
5rou9'| ng of comon or rare restriction sites that are
uni fué0]tThe pieszens inu¢rtion ale@mbmdes(fﬁmakmgdﬁ?ﬁ Ivegtors fiwmsmodubas
of. restric ustrat
coppipEYD ot 5 B copink Pt R hep reliofor bafsmyling AP
mddhhtvad&fcmmrisés&hé%stemoftl on of t he expr eSSI on nodul e

(for, exa Sna Not |, and
hon NI PO YH0T Comngs * PEALTEg Paile PR ay
cloairﬂgMuleﬁ:émlﬁisﬁ@tm §dqaéticera Mt g@neﬁﬁﬂdﬁ tdn@priv@g boleastBEb o8-
tream of the T3 priner sjt for exarrpl e, BspEl) 8.
Vawb B reSHICHPD Wi A %eeﬁﬁaﬁsst ﬁvﬁfwdglp gensistingpfg nusigys acid

sedueibe Campritilg@tdier akd Uéhd geRIPIRY, restriction sites that
d(glefl ne t 'g i nsertion Sltg;e for the mut at ed pUC19

vecb)wova@wa%@@ gy domaipmedule yegtgs|cemprsing ip sequence:the firgt
gebivt taegreﬁlé'i‘ﬁ: i68ulE ¥R St cohliin %'of‘a?r%cféfcod‘dﬂ' SQ%.I ? e comprising 3

non-vari abl e rare restriction sites that define Pﬂe &
genstie matsral of intamst; erpihe sespedhgenepivdte (t he GP2 gene pi vot)

co , | .

¢ oD Pl ot Ml tor o il Bifigiop s of
theeﬁq:t IgeEgien arrdcaobad:cmd (c:omte@mcgmnmzphwﬁ)t pnecaf e s eesGiveith
sitd {\kgsecond | 1 . In a nore specific exanple, the
éﬂBE pg{}%P OnS| sts of the sequence of Fse I, Asc

I ad)cémeg dnd dgothting the @Elﬁ:tlg fodulpbiinteres rdd thé ﬁrsﬂﬂorﬁdﬂﬁnodule

equence .of a and Sal |I. Shuttle Vector 3

vec?%%? F’ﬁf'é%?n%ng%‘mdgw TESHiCHPIEENZYeS; | s o ¢l oni ng
Ve cd) ekcifhgheigt dnlfbdr noaile BEm WS e 3tcnz SRAUR of the PE3 cloning
for .assenbly into a PE3 vector

3'Re uI at.or nces,
vectqr usiig the %rlﬂirfﬁ‘fqn Eegnaisgestiistien sneWReshElei n bef or e.
[ 0Wﬂéahh@th%b&ehé—ﬁmdﬁ@oﬁﬁ@ﬁ@t’ ifto @3 @anwﬁlo@ﬁlélsm d can

co rise the following elenents int MCS, in the

M F%ff}‘@blthe methpdalsoprqvigdess Whﬂswe ﬂmcpvuhd 852 clogiogrmodule
furﬂx@x%ﬁlbﬁkk ﬁ{beédehé‘éaﬁ‘éME sdd6ld RARe ? da ée%b"ﬁ@ rsﬁ:?‘t?ﬂngdlﬁeeanﬁgr

e nutat ed 19 vector descr or exa
thlfBlngle)PIWBWlﬂ\ﬁeﬁhﬁhﬁrﬁwsﬁte 3. A non- varl abl e and

umggpﬁmdﬁ Bl ﬁ&h %ua@v&&o&g ,f,&% loeB al se W5k é%igﬁd“

vect or no FE&m G
geng pivpt, mpn(( geoq:tlcemahbloé mtﬁcsomgthg ofa méblém: xaddisequamopi ng

abl & ra stri,ct es that define the
conisf3 0368d e AL BRIk Bird &2 bRE oxlampl <.
Sn éﬁprovi&ﬂtgla thishwgiiaé fejtriction eﬁzmrfbxedmb ef hERrERnEE s of
roupi ng of comon or rare restriction sites
the ?l-ﬁrg € e;g ?

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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are unique to the shuttle vector (for exanple, the

series of restriction sites illustrated in FIG 15),
W®20040882%@d gr oupi ng of non-vari abl e rare restPCTUSING/036992

sites that define the 3 portion of the 3" Regul atory

nodul e (for exanple, Swal, Rsrll, and BsiW), 7. A

non-vari abl e and uni que, non-rare restriction site

tmr; @2 le)@iﬁu%'}?? %g(%f]d Gl 1ﬁtqneu?d]ugenii{) th(e) fPE§l c{%&ﬂ% Ho&ulée/ ()?(f;tﬁé)fEB

clo%g Eéctor u&ng heseond ad-ord coptadd nesinct‘ﬁﬁ epyiegandi t e, and
-varli b e.and, uni n re restriction
o 18 BfR8 Fie&on Gengi RS as it PR PE RN GiteTRbhleC | L0
pUGD942] Strhitakly Cbethied penerit rﬁ&me&»fﬁxftaést eantEhsertedRnm the. PE3
%é)l&lgjﬂ In an alternative exa e theflxg g%ouin
usi senePiohind cogale pAGHon ERAYBIRS tojckase anfh ligateyhe Sqend e
gerRtic MOMIlé Snefestlifte ttﬁmrs SRfing ﬁmmad umﬁ nfciR8 pfkideeRQuential
pivot) conprise SnaB |, Not a Sal I, and the rare

aﬂ%@?wt ef geapticanqdales pinteregidnt m_e Hﬁ%glvglngwft@n Bypigaily thedirst,
secgz@inﬁlsﬁi@nﬂﬁ %Udﬁle! 6#1&&%%0:9&9&1% ¥ lomok@ RS %xﬁ\é@sldn*

and .. I'na nore specific exanple,
mogdpanga éieg'é@ﬂ@' r@,quledﬁspleﬁé/eb'e do e twicabmtpdiarny, thefiest gene

1 l S
P e s g Tl GEree BT XDl T gne
PIV@Ifdﬁ:ﬁPﬁgiSdéembﬁﬂ hélPE@GMkl ng Plasm d) shown in FIG 6
th
e on 1 18 p R e RS R R L M Ao e e 1

melﬁE@CdmmismggxeBtegs«ﬁ d, shovvn in FIG 7, conprises the

f ol t in th listed: 1.

B e I i anler AT e  beboni o BeRine pardpsceats
leastthﬁt‘st deéaone, aahitd, andvsfetifth goie pivbethb @énetph%tsrﬂéﬁaghﬁﬂl sdJC19

scri.bed above for exa Blp
squeﬁl al%r g 4'56"“02' an e”‘?‘? HrngAL ea%‘lt‘f’%n"%"anﬁl’lf raresestiigtiogue

sueHEex’élblEﬁ)l{efctbﬁvéﬂ&@mb@atdresﬁ%bn &hoks, in a forward
4. A pair of non- var i abl e and uni que,

OH
aVﬂ \Zr } 18t geB"r“IP1§‘i’tt"@§‘ fIrEfiGRENGS TPSHRIORPIAUISE tootE @bthe
nonsﬁﬁh!ﬁﬁfh@egreitﬂﬁfon SR LI AR ﬁfﬁ éﬁvo(f héﬁ%?l?erblé@éﬁ' flrkGald ;&%t

domai n acceptor nodul e or exanpl-e
with ang¥gossg 8’ ndy | 5. A fi xed grouping of non-variable rare

r e flbdhidgne db% Jn@%g&egﬁ\’ot gah! lrl Rohd & \gg te H:%flgﬁo% Qn%fmettg Gne of

pronDter no | es 0 non- ra
the penstarialle rashrestriction Sﬁﬁmf thesescand gpievpinas, leatving ithe cheavedinecond

Lhs t preferably include AsiS I, Pacl,
genaﬁ’d"%?%,&%oﬁgpggh&al so include Pvul, AsiSl, and SgrA

| . dpproRding @rirst dwhzﬂmmndiée souising e S’ trkiazt ﬁﬁﬁgﬁnﬁﬁﬁﬁzﬁerﬁﬁotﬁ

: ot i.nt.ron t d u 7. A fjxed
mtega?tbigj% iﬁét/gg% LVOIEEN. |‘§glgeere § F’éé&%c@r?%mg‘int‘@u it
competilewe themxpasads e pfihe tleaved hfst y@epivbidd the 3pedd drane Mt

the Pro er/intron portion of the
doniaffSs B0 B A RO S oG e geated ecpad PG PROR ar
r es} placiig thefist doRfinf BdduléSad &S cleaved PE3 cloning vector into an

appropriate reaction mixture to cause ligation and self-orientation of the first domain

4
-t

module within the backbone between the first gene pivot and the second gene pivot, wherein
the backbone is reassembled.
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pivots at the 3" end of the pronoter nodul e preferably
i nclude Fsel, Ascl and Mul, but can al so include Pacl

WO 2@7/08&mnelom nucl eoti de sequences that can serRET/HS20861036992
expression acceptor nodule (RNAS-E), 9. A fixed
groupi ng of non-variable rare restriction sites that
define the junction of the 3" portion of the

Ex f th
> PR RO AN o Y Lt BOSb R B "ot 1, anc
Sal f) @e;eail@ cleReingl tnsevand geoe pitiet vatidbesveand cofTRte reATictioR v e
nz%ﬁ‘nﬁ ed dﬁ%ﬂeuélgatv% yec%x%:%ﬁerbnﬂ)‘f %ﬁg%ﬁ) Ex %Pe%ﬂl Ends RNAS- 3), 1l.

rou are restriction
Sit Qslehhag thel dfnrdrgené pleot lith p dhritdi cognatef regthieios ‘eiggielt@dierof the

rard et o GREHTR Sone NG, vingihe dgyrd Bt Bne itk v

expdbddess eid; anki ng a random nucl eoti de sequence of DNA
hgb can serve %s a chromatl n npdlfl catign doma
PEBHIREARGF T dRiAE Iedie s9mRrIsEig ag Sty P st Séﬁ‘é“q mﬁﬁ‘H" of
mtéihe ahd a 3’1e3d, WheS8R 90’ $HioEHAE sddbnPddnfiird M6 is LolERtibIE d the
to that in item 3 above (ISceId) and al so in reverse
exposeddn end of dhp)cleayed seennd eeivot sndibset: cabhelthe waondiiomainer |

moliiléds cbtfnpzkfl}ﬁe th YR cipdset'® ehfForShd &Swvad ﬁn‘ﬂ SlativoRland O ONE
another and in reverse orientation, ere can occur an

unfibplasingthe sscardipmaiemedyle aed/&mcleavm&ﬁémn@g veatornintp abe
app&r&ﬁg@ Eéa@goﬁ BixtiECioRa e Ay B sgﬁgnéﬁatwof gk Ig%tori%&’orﬁ%%

ntical to the first unique H
modyle within thedaekbore latwesn thatsecond gean giidt ank therthindgene anvotabl e

thQQtﬁérﬂa%gnec?e s@mﬁ? triction sites that define a 3'

nsertion Si ie nutated rUC19 vector descri bed
ab(Wh45]Thﬂmﬁhmwfurlﬁﬁmﬁl}bmWMehtﬁpsSﬁp |, and BspH I).

d
Ol Bt G ARMLE L HATRA S b MGG 28BN
restﬁbthn@n:t)mtel;lle@'fmg the clesvedtiird enegihd: @ith b expokdd 3geme pi vot)
co rise ' the rare restriction

| |, Pac.l and Sbf |;

%lgf'fqﬁ E°ERE °§‘Vﬂbao$f“fﬂbff’gﬁ?te WE‘"B‘?"O‘?%P%? to one of
th mwlxtdktﬁ tﬁiﬂdtéshﬂ‘tlﬁ:flﬂﬂ{ hvadfl tRodN2085Ho0h FERE PG, with
) t he glc:’z glene pi vgt) gc‘:ao‘&r’irﬁ%)‘;l sgdvg?e I, aAscol a%gg kj/lv I
an @pesed 318y estriction sites that define the 3 portlon
of 11;1}&:&24@5 %ﬂ'd@ﬂlaﬂ%«lhl@ c@%stnlg% 59 end) @ tHiddQBnepib nrateﬁm%f

latory nmodule (th %ene |vot) corpri se
mteff’sthﬁﬁd a3’ ea%dvhgérn the 5 éﬁ@OEth%t rréﬁl@né‘l@sgmmletswemp@ibieetg the

expBJé@B dafr e cte%‘edghmpé%ﬁé 1519&? i tﬂe@e ex% ﬂ%&!’h{f C?Yrbxﬂpt&)% if

(the GP4 gene pi vot )~ conpri se

compgiitdotp thaexgosed ee@péﬁwple@eéﬁalﬁb |ggnc mives 2@l gene p| vot
Cco Hﬁggatcﬁx te thilPaRMBRER ?B ﬁﬁ?ie%(léd PEP%Fonln %ch Q a:ll

ene pi vot consi s e Seq Uene ,
appmrcam: reagitgn vhixtute to tavee @Boxqad selfaommtatxom ofthe thsrd démmh] e
nd.t he GP4 g ene
o R R Be B PR BebuceR ki eGP e e
Whemn ¢ backbiére idehssergided. ¢ Docki ng Vect or:

[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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[0170] FIG 16 shows a nultigenic docking vector that

conprises a pUC19 backbone identical to that of the
WORR7/0882ké ng Vect or except for the inclusion OPCT/US2006/036992

additional restriction sites to create nodul e

boundaries to flank vector backbone nodul es. These

backbone nodul es i nclude a Replication Host Sel ector

i vBt 156G sodonBefeiphal | i
oA SRR EAPE BB AR 2580 g
pibet ds BB rad giefourth( 8¢B3 pisettis GP4, anddpgked bejeis hefereencodi ng a
I | : . Sel ector CGene, and two additional
M\%@%Aécfé%gggggﬁér&pi vots Age | and Avr |I1. The RHS
nmod {017} The PEGdodking and ME dovkihg lhyctarhef thepesent iveankitroprevide

ivot,.VB-| = 11, the RHS dul e = icillin,
a g b ety Ry SHEPHIRE O e o e oL isrest.
T}&g@vehticﬁlrhtkol\(dgwaie?fqﬁu fmehs. Aof?dp.&ﬂmh ehﬁlydfsfeﬂtingdnslt\% alphigality of
V or ac one I vots e an V , .a .
e B4 oS Srip AR AR Benlh veoiar HG Toatt 4 sftphrdsohatio of
thY RiSdrdn d7a PED @ld@uIB int®h mitiRedic dobkigg dtor MRE S risss Ink 6 (|a§|-6

_is definedby the vector backbone pivgots VB-2 = Age
illysirgtedip pluralitingt PR3 stuffes modylps thes gen ke readjyrgleasesitp graklcof

in§cBiRdiniof Ak b or EPENGRONEG! MuilRAik ReRSEs B MlcAbedBy freaie”ME
I 0171] The nultigenic docking vector is defined by

o L .
defaichersinaiter 9ud DTG MErAL of random nucl eoti de sequences
and gﬂqgﬂ'}{ o s@tgé:\!xsg@ fud e in§e%ﬂb'x?:ﬂ§ %S%GJ&({}{%HQ tocaolﬂggt@hy ?f
rare, and hom ng endonucl ease sl tes Tor the°purpose "o
oceyrrentd. dyorderdo defermanaihe fryquekcydd restricticncite ptcorrence,gidhs .

r defdned by the fol lL.ow n
sed PRSI EAERERUEESo Ao S iEY e o ety G g fecor
N'HES{iWES. Thiheseh noduddedotal of 1 S I0medeakles AL DNEIS querlcenome
r£ssion st Sel ect ar ne.(ex:. NEO.or PURO) B.. BRD

R TRBT P At e S b ] HSLRE iR oty o e
residctian sitetoecuring Within ttegalgzed QHDﬂb minﬁaﬁc{tiﬁéb. :I{lbstlriction sit%s weée <

"reconbi heeri ng- conpet ent” bacteri ce ines C. SR
the SR RO O o ecprfingdy frur dessifetons Ao used
“céimon”sitéscb 1@ oredtel B PP Ebd for NOMBD AEMITISCAONRLRALILP6

medi,ated by a site-specific reconbinase gene produc
bpHss:” ogsirbeiERen Sr24etinss ey 10,530 ruglootiden, apd ryavea pitrs @pqvE betwpen
0-$6héb RENSDE SudidtBbiess Apadtidl G of RBitdRP B eD i

of a pEost_ gen%rre %x_% crgioctkglﬁ&%‘;eta geogi%%{ewﬂwde
acordng tgthsirjoceurre Beficaions: non- r andom nucl ei ¢ aci d

sequence encoding a chromatin nodification domain that

can serve as a DNA sequence for honol ogous

r ecopppmtestoetidnrsites econbi neer i ng- conpet ent” bacteri al

cel ' - fer = random.n eot i.de .

Ceoliab el coin s Bh el APBRILEHE FEbd et
Asel, Barmyl IoB#idl, Bip b Bsi k BtoR LiHik I HinddHj Nerit PaLtSat §) SahH,
Spwlﬁgdé%?ghc docki ng vector G PE3 MCS = a non-random

nuc I'dé sequence consisting of a plurality of
restriction sites unique to the nultigenic docking

Ve CloR0) SO fe et ol it e 25 B recagmtion s, buf have o fowes

frequency of occurrence, can include, but are not limited to, Aar [, Aat I, Afl I, Age I,

-35-



nodul e docki ng vectors. These nodul e-associ at ed
restriction sites can be defined according to the

wo eoo%82mg cl assifications: A VB = restricti oPCHUSEE6/036992
defining the boundaries of a vector backbone nodul e B.
ES = restriction sites defining the boundaries of a
genone expression host selector noduleC TX =

Ap?(y f]tAIQ'Fhl 1$se St eSob I?E%ﬁ%,@a‘?@?,rﬂi E%P?é@ddi@@ggc&omﬁml €
o’Specific tare and hom ng endonuél ease sSites (ex:
Kph 1,04fis 1| Nar [, Nged, NgoMVSDf, Nhg LiDisi CRmtL, SexA biSerilowed; -
defining the boundaries of a chromatin nodification
nodule E. SB = restriction sites defining the
bourmiaR estriction sits:Si t e- speci fic reconbi nati on nodul e F.

BL = restrjction sites, duci n lLunt .en 7, e
0GR SibleGies Bt B e boLAe S 1S ROAT N Tpec T
ng m,@&ggtshd,qu&?u @\s/géell [-eslin]I Iil\ll;gg%ﬂlﬁl\l—\%\ﬁg Fsé Iy SfoVI? Atsi8, ?gr Al
ackbone pivots -1 an in -| = ’
AsclhtypSee BLBEEEsIT spagion(t Bs: Wh AR B LigoddhAse L i
I, PRRNCINTIBLE I, Setll £ ssegapence 3. ES-1 SexA | 4. Random
nucl eo“r%g sequence stuffer (or GHS Module) 5. ES-2 =

Srfl 6. Random nucl eoti de sequence stuffer (or BRD

Modihfihg Endolilieiedsés; | - PPo | 8. Random nucl eoti de
sequence stuffer (or SRS Modul e) 9. No sequence or

Rank§é#4] Suigablediandes Brdgneairgess saninlade, g aregit himitedgp,d-Seel,

e, FERECPANRSSECARECHS, 25y R, Ao
LiadgleMenk &Net Lfi4NetT, i4ja LThPak I38%r L XPpo {,I-SGel 1-Sye H.drSeaild I-
s PShA S VoS RIATANEL S - PR i e
Pfudy Pleftfh &; PloPkoT7P1-Fiio Ifs PHTACR- T MRAK Mg, md LGt i de

sequence stuffer 18. CM3 = Me | 19. Random
nucl eoti de sequence stuffer (or CVD Module) 20. CM4 =

SacDETAILEDEMBODIMBNES OF TREBVBNTIONeot | de sequence

st a[fo]i %r] InZd%iidua c_om]f)orfengs%?ia %E% 415:%% oi t/ré?lgéemle zlre 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 also shown in FIG. 5, if 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 to illustrate the

components incorporated into each.
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23. Random nucl eoti de sequence stuffer (or PE3 Mdul e)
24. G4/ CM5 = (Swa |/Rsr 11/BsiWI) 25. Random
woemes2ide sequence stuffer (or CVD Modul e) 2PCT/U82066/636992
Nar |, which has sanme notif as Kas | 27. No sequence
or Random nucl eoti de sequence stuffer 28. SB-1 = Nsi
the sticky overhang is conpatible to Sbf I 29. No

S é qy 8@@?8&?@%?191% %Qétbrg Glsd %W&e‘sm VeBtors2Qvhich

BL- | uence or Random nucl eoti de
cosipendtipls tiohihg slteSSZplcaBM comprisiagigommo gistriskionssitet é'?ﬁ’c Hanked
Random nugcl e e IS
oo EeeR Y Staly Ap Rk et Sk, fbon i e Pt o
m@ie?doﬁklﬁi@ vdotdr is dohstrusted fréoy atp(zléﬂhhawgbons and igethé Pollewing

e Y e IS PRGSO BRSO fr BHURESL
th@ d%&bﬁx}l&ﬂe \fbgce(f% p@&@slmﬁub%lfnmo CM8 = Sph | 4 1
om nucl eot | de sequence stutfer e
HE- £nfy seapeaces fomB0Rde ¢! 1K akpse) ﬁﬁ)‘segﬁ‘tiﬁeﬁﬁg@‘?ﬁ%lag“‘
ngic hﬁ@hb&ﬁ SHE AUEMS fh pAbfiehuthed FERPOIGA 8)GAXTGA/B- 5
=BspE | T10174] FIGS. 17, 18, and 19 jllustrate how the

il e el siteigdrYhig pUEA? rmyigtedran AAE Ao G Tas a
Dh\mm@%ﬁ QP&at 1lﬂ§0 B%U@%‘ KeRlia@dm ARS8 @RACGCT,

nmet hodol ogi es, a multigenhi c vector havin A
oﬁ e AhdiEgte nmpwﬂl Bsis mytated ﬁemgwwq tdi GTC,
0

en‘pl %3321 %ﬁé&%‘%se (éaﬂ?&éga Sgl?ygrﬁp(g /géd&g oﬁ%&%eén@ based
rempioing BlspH Biitetin gtC tﬂaﬂollqg;viog)ﬁab imutatign $teye2 intthelispahoue.s

nee feal RLOY, onmain.ikn ing

% ecfﬁrdwfmﬂTe% g‘rgldu?)l Sef n | ﬁs Ozg %’e Pt mvaltlﬁtfrbg’( 1%?,%'5{6{‘
Maduiae]aﬁiakmgmﬂcmd éﬁpmﬂidml\ﬂbcmlbé)m\u‘hﬂng Vgetm and/? Riegulatory Module

bac 5] .[The fer order . of cl gni PE3
Dy EE e Red P croRbpRh g Ser ety SkENerr
PrbtﬁotEﬂhﬁrd;ﬁ(“SVP "9 SSHubtle Ve Eiﬁésa g“svm fidBhame Megtos houl d

be subcl oned into. the PE3-2 stuffer g‘i)rrgl n first, and
3'RegulatqpEQ Siyg dutesres st Fagils éfﬁ&%ﬂ mEHAPAS t o t he

ordered absence of the following sites: i. Nsi lorBsrG
ShuttleiVecttf® |, Pvu I, orNu |

[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 a SVP Plasmid comprising the following
sequential elements in a 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, 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, Eco0109I),
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iii. BstXl [0177] 2. The second PE3 nodul e shoul d be
subcl oned into the PE3-3 domain next, and this PE3

wore@aiss2zhoul d be chosen according to the or deP@dUS2006/036992
absence of the following sites: iv. Sbfl orBsiWI v.
Sbflalone vi. BsiW vii. BstXl [0178] 3. The third PE3
nodul e shoul d be subcl oned into the PE3-1 domain

[0 11%e%8§§%§%gﬂh§aﬁéﬂﬁtraé WshriclidrSsited\@atelihethé & ﬂghﬁﬁl o

initem subcl oned into the nultigenic docking

v ecthe propipter medye (faesremplepréfand #gAhe vect or backbone

i e . ! or
e
r esare imijiedn theishwtle vecton oxRampledheseriesafdestriviiossieond

enz; oghi zes a single restriction site in the
@-%Iﬂgérg{engﬁrh%ﬁ@’enzynes sel ected nmust not cut within
téheABESd groghingeof ndnvarichlephre restictidn sitegthar@lefite ths3’ portion of
illystrated in FILG 17. net ho subcl oni ng t he
PEStl-fllﬁ\prr?B‘af?f mofiyle %’—ff’rcixa‘ﬁle’?ﬁ?[oAfcﬁr@ngéé‘?é Stuffer domain
geann inbte—ﬁartabl%daﬁd ﬁﬂ@{)e@&dnﬁﬁbn_&ésnﬁztiﬁlh ﬁ%&llie{t ARIvs\eBfidi d@ﬁ f(l_oning of
ackbone produced by cutting the multigenic docking
vect g‘P‘Q\mVP%O&'P@Ugﬁ‘fi}Wé@ oRdp %3 PIBIRIIREfOT gxampleBpEL)
80| £ edveRE-ohén@ltion X3 PriMbOfe]an@r oduces DNA docki ng points
with AsiS |-specific and Rsr |l-specific sticky
S el Fmrgsvariable andamiquenqampen ipsEistioncsites thitisiefiep a3 énsertion
desiite &6} iRFRuedPIC] Pyet@Pdclibed Rfov ',Qf% hng
with Asi ST and Rer |§. The resul‘rt{fﬁlg&é@@?’?ﬁlqggc hp’e
and PE3- A nodul e can be biochem cally |inkedtogether

vodt P FREMACRARE SRR 1% BRAEL Go TRt e Nyfcion

sites that deffne the Sopretiereafitieeduéroger nmdulstiihe BPA gBEDivodunprideaiS

il iteria in.i b b d int
Lo, LR, i s VRN DR s ©
modulel (iheeGRR genb piveifFEorprivti Fd IpAs 1GhOMINNY [Pk hifdrd PEBHSexdapit;

l-n,this.exanpl e, .the PE3- e do ot contain
the P e iR R g i Sl pr A b P b SHEL P4 Bsme 16
pivatoiBBitd of titte@Bnat, of FRSPASITav@MI) 1. and the PE3-B nodul e
does not contain a Sbf | or a BsiWI site. As depicted

i | | ineari zed PE3-B nodul e is produced by
Shgﬂaggﬁrﬁcst\%% PE3-B nodul e vector with Sbf | and Bsi W
| . [0¥66] AiSVEashbweth BTG 17, Bentiding &6dt6r plimeddnaien bused to
lgage ar ed b%/ dlxgestl 9 with Nsi | and BsrG |. The
pre %%ﬂ‘&ﬁ‘éeﬁﬁ pge E&Ff@ﬂg thg fransesns: fermedyls agssmblyinto theFdul e
vectof (rahdpendBohéthud Bt desiffell RéreiR B&kRoNe can be | i nked
toget her bi ochem cal |l y_usi ng‘gg DNA | i gase enzyne. The
re

Qhod] HG- Bhokows prexampled st CE plagmidcpraprising theyfoHowing

seqieifid] @lembhts ithEMARCinfthedorder i PE3- B modul es are now a
contiguous part of the DNA nol ecule. [0181] FIG 18

f e Jinederrivariabl apd ypigusy pormondesiietion sites tthag define f 6t insertion

S URfd P8 Shuatdd BT It defifibedlaBEve Thor ' dormai n
in the nul tui ge%%c dogifrrﬁls&bgegtag?{e @iﬁgarnﬁgéd%gﬁ ni ng

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),

-38-



strategi es include the production of |inearized PE3

nodul es and |inearized nultigenic docking vectors
waele@plosseircqig sticky/ bl unt, blunt/sticky, or bl uptT/052006/036992

docki ng points. These alternative subcl oning

strategies are predicted to display | ower success

rates for generating |igation products than would

Sk Akiled Eioﬁiﬁﬂg &t rroatvaﬂab@esraremﬁfcﬁo@mes thaedefiMeths b1 sir&H oIS
can be chosen if the structure of either the PE3-A or

PE3 18 exprension :odule éfoneempleclach hecloand MIEB: of t he
ckl 'Ae\rah%ﬂ: MR srt‘in% B%éogﬁ@%?(gt}n g@loﬁor faPe fekth&% sAbsGRat

how a PE3-C nodu into

mul piegaiqietovkeshuitle wentr ffonexagipliehtbe SESs of remptlpE&teB

nod TN ategy requires that neither the PE3-A
norﬂkﬁgmgég?é?ég%taln a BstX | site. In this strategy,

t e Arfied pyaping oftooivarplerer resriction diiesithardefineithb$’ portion of

oy JHR it bihaliR (0 cromp8 BN R Sa B 0e 1 Con | “ond

| 7. Sesenoh-varldbi ane sniljtd, egnhomesrictisk SitdGharatiowLefficient cloning of

mul ti ni ¢ _dock vector, are |inked et her
B R A S A e T
DNAKQ&Q@Ubﬁm&ﬁmﬁHS%ﬁn@fmkhﬁdnu|tlgenlC vect or wherein
gge PE3- A, PE3-B, and PE3-C nodul es are naow a

nt 18 figtr¥erigble andyymiquecopypen sestristion wites thatidsfipe £3°dngertipn
|1 sigtfbathautiedpBC BEkoiR dibibel Ll@d% &)ém fe! prﬁél
chromatin nodi ficati on domai ns acter
r econbi neeri ng domai ns ( BRD) can belntroduced |nto a

I lLavi.: t
oo AT o SOEAEL A b SR b AL ARG rae gy
sxtm@y Hefine sl 5aB@‘§011 mhm@reisu& rodduter(thDGiPRigane mvml@knphkﬁere
tI a %Ir %@Efll)e!nlgg%g%&lgﬁ Qfggggfa&ekigg hQ ?I é/]overtt?qnql of E,*Efx%ﬁmn[)

mO‘dele (tbc GBhgene beoG’E@mﬂnsSSuiB E Notl araii Sal I rintherddpetifigeni c

o R WA e R LB e A e

GP\a/Igeueqnvot tdmsisie npme sequeme of SaBE AL k@l 84111, enzynes can be
i nduced by environnental changes (chemi cal,
t or netabolic). [0184] Another enbodi nent
Sh&ﬁgp%%§3x§€3tlon illustrated in FIG 16, can be

def [0he3d SK, shiwen mlHGeDﬂ; isdemﬁguemmlars@lsd tHatiegn Beiseesn
ctor backbon |vo nd VB-5, wherein VB-1

preparﬁ‘g;f{eeﬁla 8W6eqy§1c§s ggﬁgl Fymt_ez aIP‘§ v1:ctqr§trzﬂégenp ponstrugi) s
ckﬁmﬁwdaaeﬁtﬁﬁmRandon1nucleotlde sequence 3. ES-I = SexA

cleotl uence stuffer (or GHS
I\/bo[B ‘i‘ﬁ q%ngEgg’?“ﬂ@ e?fs % SRl caweeraRstse e fellayingnce
elebntd in@lic NS, BN oMRellidi@} 7. HE-3 =I-Ppo | 8. Random
uc) eoti de sequence stuffer (or SRS Mdule) 9. No

e LB Y3Tiabieand JRidHE cPBEBeR Tearigtion sitesdhat defirfefacy’ inbertion
CMte 62 thelmutated pUCI9 vector described 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 primer (for example, Eco0109I),
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11. Random nucl eoti de sequence (or CMD Mbdule) 12.
CM2 = Sac | 13 . No sequence or Random nucl eoti de

wGewamessees stuffer 14. HE-1 = 1-Ceu | forward PCT/US2006/036992
orientation 15. Random nucl eoti de sequence stuffer (or
PE3 Module) 16. HE-2 = 1-Sce | reverse orientation 17.

No sequence or Random nucl eoti de sequence stuffer 18.

?M’ A fixe uf)mégf nom r@l‘é(isl:sﬁ-ﬁ:hbrgﬁtéﬁl%ﬂﬁﬁh@S Wokt®hn of
or

CVD Modul e) sequence or

Ran s Ragelatos II“QFB‘I%(&WW §mﬁlﬂé¢t22nd @ﬂ) 1= (Asi S

(b ARG ko inE G Bl G SERHTR RSN g o
25. aRaniduatorthecshuite vettor foreremple, the sefriteef réstricti@Mitedbdul e)

26. . = whi ch has sanme notif as Kas | 27. No
seqﬂ@]%agedg?%‘galg)ém nucl eoti de sequence stuffer 28.

ToK- A fixe@gtouping oflnon@exinble)rark aestriatich wites that dafinecthe 2 SortiB-of

the sti over h to Sbf I
SONﬁ'ﬁlg %eéalaté’ﬂ'clg @Té’( ggw?%ggFlngrﬁn%%gdég’b ce stuffer
| 7. 3R noiNwarabipiad afiqes; ndRaaQestiution sietth-A @llcﬁﬁ%ﬂﬁwﬁgclomng of
tuff 33. BL-2 Pvu |1 sequence or ndag
huch Uil emor Gie Thgrimey Sig (oRpmplogRePE
sseqmemge@gemcgm ﬂu@if@tdnde‘ ﬁequence st quiegl 27io
SB-2 = B _,testlc overhang . is_co Dl .
B9B i 6\‘7’? “%'23353 %HEP&H‘E@%%”R&%%‘B‘S%W@% thydplins ade HiseHen
st Udife@or tROmutdréd pUE1Bedtorddscrited si5dve tﬁ)r &éample Fmel).

orientation 40. No sequence or Random nu“l eot 1 de
sequence stuffer 41. CM7 = Spe | 42. Random

e T SRR R el S M S
sitqyithatiflefine 48 5° piEtian of te) exProssidn mddQMa GP3 gcmrpﬁmt)lcombns%
Sn‘r&aﬂ fh‘ai‘i‘, %a?ﬂtaﬁdjtﬁe GG on 3 el’slft}{a?def{no Iihe% portion ol'fjthe)

expression module (the GP4 gene pivot) comprise Swa I, Rsr I and BsiW . In a more

specific example, the GP3 gene pivot consists of the sequence of SnaB I, Not I, and Sal I
and the GP4 gene pivot consists of the sequence of Swa I, Rsr IT and BsiW L.

[0166] The PE3 docking vector (PE3 Docking Plasmid) shown in FIG. 6 comprises
a pUC19 backbone modified as in the above example.

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

1. Three noﬁ-vaﬁable and unique common restriction sites that define a 5’ insertion
site for the mutated pUC19 vector described above (for example, Aat II, Blp I, 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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47. VB-5 = BspE | [0185] FIG 20 illustrates how

hom ng endonucl eases can be used to introduce a PE3
wore@alss2reit o t he Mul ti geni ¢ Docki ng Vect or deseeT/bs106/036992

above. In this exanple, the PE3 nodul e and the

mul tigeni c docking vector are |inearized by digesting

with the hom ng endonucl eases |-Ceu | and |-Sce | .

The R&EY poduh '

Ilhnélfr;féd dnglgr?Fc dégaﬁﬁfj’ vect%rog }aﬁé#@g?’ﬁg’ orha‘ﬁof

DNAthq mqs@ermwe Exaplesniipen-waiablg rare reatristjon s:tamfobuse as ed

By TR B B T A

one S6r 1, bufrcen @fo intledechviuf, AsiSh ahd Sgrad. i n it ens 1t hr ough
25 KA BB SR8 550l moti

ass €RIWAB-Ph,no corrpl et ed PE3 transgenes that are f| rst
const ted in PE3 Dq Station Plasm ds, or

o) 55 SRR ALEUHTTS BOSEIUet Sir Jeiema g sty

tra mgma;ew%n tHe 37 périGbiae Fréﬁ@otéﬂiﬂ@&l REduROMH tHe\s® p&fion of
negative selectjon_elenments. [0187] A non-limting

exaMgIESPEsFion Tfulc: Byampias §FRasgasphle rapqvestyiction sties for use as
Ml bivG@ Bt the § Odnd BE ihgﬁfo}ﬁ)otepﬁ\ﬁéﬂlé‘&ep {'a@fynihﬁudesl? se1) %‘é‘ﬁ ahd

FI G and corrprl ses the follow ng sequenti a
el eh@ﬂt%“tci"’rﬁlﬁqiéc vdediasl.| i sted: 1. Two non-vari abI e and

ugi Rh&fﬂoﬁm&(fe%@&u% cﬁg fh%aﬁ&&%%s%%%r&gﬂg D&eftor odlulge q

insertion site fof t Vect or ‘descr
aboBNA$-8). exanpl e, Aat and Blp 1), 2. An M3 Rev.

i ' Gpi
o s e B e BB
DNA3 ‘testionef ﬂteie&pmsmsncsﬂulgambme Sepepri@seitiers’ Repalatory module
sel Ie (RNAS- GEH-SI) (for
exa e%mgFr%ég‘fic[ﬁ%d Orl entation) and PI-Scel
( IIOeRmdsm nocle@iit a¢quentps thatdan sérve@R a ¥ Regabiofy RARInHOEFIIE

tion site that allows cloning of a
shu ule@{é@{é?) nodul e downstream of the HE pair. (for

ebl aAfixed grompdfl]dihbn-variableAart res@idticl HePiMUlehe the 3’ portion of
ahle rare. restriction sites that define the 5

non; VaLi
por Pf gﬁ{ cguigtapymaduled F’f‘?ﬁipfeo%w%? Feribgad Bsi¥ By exanpl e,
301 Aphir 8fidnAGHableland uRiquéiesHiasm ﬂ%k{ﬁl:tﬁﬂtsitgseﬂaﬁﬁﬁggﬁﬁgﬁn

that can, serve as _a Left Reconbination Arm atceptor
modicleotiduspanengref DNA that oan sesig ag o elrpinalén wedifieationdamicith| e

I ar Redpft ol (RNASIAMS2§ BHlexSIBHIL Bho IQﬁdﬁP gHOrtion of

the Left_ Reconbi nation Arm accep it or nod (for
dX ofhvprcand ymigue HY site (hegm iflemtisel th | thasm mmmquamnsmdalso in

(T QeveRoeRiBhiftion). ‘Iﬁﬁ rekerk] td/ggé%%genperd' 1%%@& 2 { the ngo unique

pair_of non-variab e an tommon’ rest T
si tiisifes angidenticah torqan desthenan iv otveddeorsmtion tlerefan B an

th npdi fi cat d
ac B SN E IR AECt TRl S e R SRR AR <o
Av runlqluy HEBge that i§ viotjdentiet toshd firsthihiquéHpaite. of uni que

Vg tﬁ%‘l‘%})ﬁﬂlér st %nnre\(r)eo s%%%lergtaetxogralns ntation (wherein the
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nucl eotide region in the BstX | restriction site is
defi ned by nucl eotides identical to the

wWmoow70882pé enentary tails generated by the or deP@nySmwh6/036992
two identical HE restriction sites arranged in
reverse-conpl ement orientation; for exanple, PI-Scel
(forvvard orientation) and Pl-Scel (reverse

'{1{11%' i¥aRADte §ladmiud SorAmsryReiQdtion sicds dat defe 8 0TS siié
at can serve as a conpl ex rans grﬁécglg g
mocfat the IRARGPPEL? chtorﬂzscnwdﬁhwe f it Eeu gL h
oppa% Cﬁigrl entation flanking a random nucl eoti de
sequen T DNA that can serve as a conpl ex transgene
acceptor nodul e (RNASPE3- 2) (for exanple, |-Scel
flo[@%@i?n a;lt%%t% egﬁh % flxec?‘ Lpn(é S\bh- %@nable rare restriction

Slte in
sites ehaedefine the Sepdradn afrihe ptdlmowx rpraiule (be GRb genepivogisomprisecisiS

LS AT DL LA S O} D od R o

and°thé ©Rattion offihd iefpresaion addale (thﬁ GPZagmeptvotr) corpytisk &se I, Asc I and

(RNAS- C\VD- 2). (f.or e d Nhe
M1 e hones e iie e rogion of B R sigh ol a0 e
5 FRABHRF (He SC RizhlatoR velodl S(Ehel GP3rgRiNEITRR) cOFripeisd SiaBa ot Lld A
fixed groupi n% of, non-variable rare regtrl ction s e

SakIiapd theawme Festrichen sjtes Bt defipsthg 3 Fogion oRe SntseiaPgR°
(thEBIMLG e bivel) cEHFHER SGa I ReABadd BsSRIL |, and Not 1), 17

Random nucl eot1 de sequences t hat can serve as a Right
Reconbi nation Arm acceptor nmpdul e (RNAS-RRA), 18. A
fi ;@%gg;rpmw&%&gﬁm @rthc?@fl’le%eﬁ@ﬁﬁotrcﬁﬁéé'td HiheARqivhdeas

| on of ht Reconbi nati on
Asv&rlm’aad embitd i, thodb? sen@ piyot consisipofahe smtfemrel of Feinlg Ac [ and JMlu
I, tIEZ(%]%Q/ée))% P%(% (:(S)xest g@é)ﬁt%etasre Pée%f gHzﬁB Plﬂ#gqluo d%?gﬁgcpthe GP4
genepiMobeonsistsl of the sggsence ofSvof I Renlllid BaWrL (f or exanpl e,
BspE I'), 20. A pair of unique HE sites in opposite
orientation flanking a random nucl eoti de sequence of
ThOMAltighdt DockingSWecue: as a genorre expr essi on host

sel e, _accept.or nodul.e - GEH- S2

ex a@ﬁog hcgﬁg BRgy'sja Ty "F 1ageRigdge Li%‘i‘% "&%F%?% ﬂﬁ“p‘éﬁ% é{Je;i_,% p I
badkb&é8dehficaPtd tBdtlbAihe B} Doclddg Védtor Mcegt ﬂ?mmmdsm bfwditional

site placed in reverse qrientation,?2

resffisHon et igigreateaprgulsrhopsanis e veethark P%Wf’@l?se Jhefiat
ba&gtgde'?ﬁ‘od@le?’mcl'u&@@R&ﬂlﬁﬁhoﬁ'Ho@t JeREtof dI@-ISTgE@trﬁ&iu&ug& 8 On gin of

vector describ bove (for exanp ,._and
Repliggtipn gene wmqom He Réi@a'ﬁﬁff@%?y thp @e%tbﬁ%oreﬁpwof (VB)
AaPIACONE 'sélﬁeﬂc@ Cnd¥ifig & Rep hd'éi(@tf‘ltlésP@elec?orUeﬁ@ ARERR QBRomE

constructed contai ning these el ement 1. Nucl eoti de

vegterdackborepivts Agrdl and Aarnilp FoaBS module msﬁlﬁf Heis definepppthei n
Ve(i??féb%fn%)@ ivot VEEAU %r&l?ff ShERAS Vodle LI)\‘?neﬁ&ﬁﬁfRte sBAREUGL arfdf

gene granu ocytenacro
the vector backbone pivots VB-2 = Age I and VB-3 = Avr II The ORI is defined by the

vector backbone pivots Age I and Avr 1], a DNA sequence encoding an origin of

replication, and the vector backbone pivot Pme I. The ORI module in FIG. 16 is defined
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colony-stinmul ating factor-receptor beta-c (GW c¢) 3.
Rabbit betagl obin intron sequences, and 4. SV40pol y-A

WG e@nabs27¢ 0189] The SP-C sequence contai ns i nt BCTEE2006/036992
BamH sites, and can be released fromits parental
plasmd only with Notl and EcoRI. GVR 3c has an
internal Notl site, and can be cut fromits parental

byPth&9d ot babdhe shveesd 280k, vBRE AgiDiHe dlﬁtnﬂﬂhl@ Rigiicio

i ntron sequences can be cut out of its$ parental

orjgliraefmeplicationangthgRectoragkbgne pivotp¥Byt APM@l. 1 can be cut
fromy use
B
rapndosn plcetideatquobcasmddon-candobaucledide saquensesaieivhing ednhmctrh e
a gzgn:aﬁxggur[g eggrgméel%age gl&):él ?(12 lheTh % o%o%efcéatlijnsge ax}sc:?ﬁe EHL}L%G {n]alg
aceepéor aegidnell Tlmssmocnﬂe aScerpmnﬁs Metléﬁnambly ms fviving elaesesttGHS,

' i.v.e S,.. t SP- C ronot er

B G GRS (CBERS CRET S v R Wit v et deorar
i nt @. t heGIES p Qvhonis Ekpkeasi G HsstSasct@fGeSB(&ctNEoVeBURO) P.
The_pr o%ﬁé of this reactjon _is called VPSPC 2.
Fol Po Fopgeden Iyﬁlawra@éawwe%bﬁg gasted agdsitafor o
those skiohloR@oisRedoBindtidn, in tREoritmiiitg-Ratpeehto Bhd?edameﬁlon
sequences are cloned into the EcoRl S|te of pSVP-S
Orientatli®h of the intron in the resultant
i Nt er e iR LA GONShLAME hudle?c Xc?tf éeéﬁeﬂg%tmf cml'l@&f:ds'}% C}L Re
product, called pSVP-SPC ronote
i ntron aitesresis b@uolams resgmbmamn asd@wé bmmtersgemﬁns

Concurr oSN ERSLEETMEM G BE] (200 et

Asi Bl ariMsct nqnmpdcepanch:tq apid sécpnendeltlgaacanmhemhet ¢hrdriedin

pronot er, e nt . r/intron fragnment

is |igat éhddm ? {)]astfoggg&b%né% nr?ﬁ‘gb tapé}%’ sy and

r ecBver €iMD/BRDFhA nireandlorn mtuﬂeloﬁmd SqudndiinCedifg aﬁ@ﬁiﬂﬁﬁuni S

filled |n t n tec ues

vel | kndW ffat“{“ﬁ8§‘s‘“3‘ra?ﬂ“éa” ¥ ﬁszl Aa?F‘l“enq%tf“lhé’mP i

cl one d irgtbmbinitéon Bt ontideerimRddnipbentd babtiased EfesPv U2

sit Pgé¥P PC- rli@% The resultant plasm d (pDPSPC-
T Dt BRYAPueoftseawaeR Bt dges ngt enpede fpr a3

cl onl ng ré&trRHor site bPhyd@t bibRBicA ffurdciéh éMdéi@wEfﬁtheA tail.

The SV40- PO| yA fragment is cut out wth Xhol and Sacl,

as is t MItesss docking veeer or pDS| - SPCGVR) Sc- rbj SG Bot h

pi eges of3 s

ligation m x |=§J§Orngggdroggl§dvﬁe? filts éqlqnge%g&}/sglﬁge (?fdatﬁ%raht?' of

SV- 40poFspitictien sipmigp® thewmjtigenic ddsing Yeneor| | gat | on

191
074 i MBI 3 o 0 T
mogyle desking veatqrsii Theet module: :tseocialtedrrmymuen sitem cntbe idefined

Ne S te at the 3' end with which the
accw& %%th%%)yo@@%él gﬂfﬂ]{l :r1iG pA plasm d can be

I [ n‘Ear [ X8d= tegiriction aitesfdefinin®the boin@aries of a vector backbone module

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

selector module
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eukaryotic cells or mcroinjection into the pronucl eus
of a fertilized ovum [0192] Regarding the HE sites,

wao ypiro3E2rey at | east two HE restriction sites, BPEDOSHDG/E36992
to be cleaved by at | east one HE restriction enzyne,
are placed fl anking the nodul ar regions, for the
pur pose of creating a gene cassette acceptor site that
cann@t sekf= SRMER! Bk piilel dneratifig a%ﬁxlaﬁﬁ(éomh&tiblqsto specific
possi bl e but "not required to place these HE sites in
opposi t erass ndhomingsadanaclessesitghisrHeeu Lrhdge li $f Dbecause
HE 3. €5 G 21 e RlE GeaARE R 0NN Abfiatin hodifRgtion
possi bl e to generate non-conplenentary protruding 3
cohesi vembdilé s by placing two HE restriction sites in

oppgsi tegQrientation. FOr le.. t HE | -Scel cuts
i ts%SCogngge r?S s%i ?%Pef 8?1 éqgsﬁe(eabﬁmfaﬁaﬁ {}gtsga-s%e)géw/ "o 5.
. T A GeCotfibifatibnodult CA GG GT AAT.. .3 3 ... AT

CCOTATTGTCCCATTA . .5 [0193] The

rever se 558%%‘9“8@?&%‘&'&%“@?@@ within an MCS woul d

generate two non-conpl enentary cohesive protruding

tails: 5 ... AﬁiGGAT CCCTA.. .3 3 ... ATCCC

AATA@éEiQ{“% e.mli%’ m[@ﬁﬁ@ﬁ]e IHy7pidon aan hedsfingd piythe udeotids gequence

refiliB8 bétiednIheHRsiof BAdkBdie biv6ts WBE1 ARNAS 5! WIRRSHOBES= ARMIPand
vector. Due to the large size of the insert, it is
ﬁe’r?ﬁ?&;}nam cally nore favorable for avector to self
anngal raghet Atf1gn accept a large insert. The presence
of non-conplenentary tails generated by the placenent
of BE r eNe pdquerico or Rantders nynlevtideissgudnas/or abl e cheni cal
forges tg%qg%ré ract the thernodynam c inclination for
selt-1liga ion.;“?&l%] Further, the asymmetric nature
of Aost RBdpmatclendidespquanced suffidr o GHEMbdde)a power f ul
cl ogi ng ]gé)gl:é{;ﬁen used in conbination with the BstX I
resfriction enzyne site (5 CCANNNNN NTGG 3'). The
seqtienceRandorh hadleatidersedquenod stiddr Yor BRI Modglgn be any

nucleot i _ e used to generate conpatible

cohési veﬂlg%}d'g?%?& two reverse-oriented HE protruding
tai Bs, Vikdinkdéem ﬁiﬁcﬂ&itiﬂd&eﬁ@enS@sltlﬁffe@(UiSR'SiM&iulegSt X1 (I-Sce
| F xt X I (1-Sce

.) J-Sce | Farward I-Sce | Reverse
| Rv.) X0 scaremener \a%&@s@‘ﬁmﬁqum%éﬁf@wm GTGG 3'
3' - @TC MTIEKHECATTA TAATGGGAC AATACACC-5' [ 0196]
O her endonucl eases not included in these |istings can
al sbl-be Rezdem npedsotideseanenee eneMbPMeadyleinct i onal ity and
t heyspi rgg-ang,dintent of the invention. [0197] Anong
the many advantages of the present invention, it can
be FeadiNgsegyapeeerRendan puskeptidsrsequsnee stffsr dl y assenbl e
trapggengs <4 ¥RERN. Db onot er, EXpression,
and 3' Regul atory %%ng [ rﬁﬂg&%@ﬁ’l short period of
ti mbd- asRanddrh nedeotjds Shuepceasudfeeérs PEY Modnlg) or redesi gn a
ne a I tor ene. Canventional efforts to
va%danségggrﬁpéé(ﬁcg sra‘éeﬁséeoﬂgrft%jmknom net hods woul d
usubl.| y Neadegueace/@®andum mmlestidefsequehersaiffer y ti ne. Usi ng
t he t of .the present invention, one can neke
des}gr:rgdmgn_glggenﬂ;s Wi thin
19.  Random nucleotide sequence stuffer (or CMD Module)

20, CM-4=S8acll
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days or weeks, and then do the desired testing of
each, thereby saving the researcher significant tine

wanw7esense. Shuttles that were originally crear/Es20by036992

de novo synthesis, reconbineering, and PCR termn nator
over - hang cl oni ng net hods can be taken and used with
t he docki ng point technol ogy of the present invention
to rapi eiBdsntl &Rt s into a

mul tz?'tu eggéﬁ%ﬁg?é}gaéﬁgrgiﬁc}%l PEg tnr ansgenes produced
usi 1@. t h@P-1r(@siSiIfac &¥8pf Ipbe used in a single organi sm
or i,n a yariety .of..organis I.nclgedi cteria,
yeadt, mBeoR g aARgeE Mok S ENRTTL FE G o
fur gher GrdINiscaSwar/Rsf I/BIBY HWhi |l e the present

i nventio as been illustrated b descri ption of
enb géi'i melgi"go’f‘ Iﬁ‘é‘iﬁ‘é‘?ﬂd? Seélﬁﬁfwmf‘&eé (?r?;(g\sng 3‘&5’8[%&9 nts have
beengdescyidetiai N waRh fhsdamabif d®aai |, it is not
intended to restrict or in any way limt the scope of

t he 2&ppeNRiEsguence piandem aideptdeteqnance ¢ i onal

advapt aggs. 1 angk; Mol dibisAlvkMasy iVednipaliSle fegdtii | y appar ent
to those skilled in the art. The invention in its

br 03%er Merapense pcRanderp apdeoidgsauancestufie t o
thegpecigj ¢ -dgt @il s, representative nmethods and
structures, and il lustrated exanpl es shown and

deséti beo sequaos o Regtigm nudentide eqencastyifape made from
sucgzdetﬁb;%gpout departing fromthe scope of the
invéntion as clainmed. WHAT IS CLAIMED IS: 1. A domain
noddd.e déecseqmopcy exRandoro amddotitle sequeade sffoNA cl oni ng
vector, rksing a nultiple cloning (MC) nodule for
sub-glg'l onllglg'ggé\&rﬁéneti c material of interest into the MC
nodas.e, NoeqhdicermdRandorm augddotidd sagrenée shifek i r St gene

pi v ( c I sing at | east. two nqn-varigble rare

r es%‘i Cﬁ'%%-y%ﬁlwgﬂ%qvgﬁ@xg lﬂmpﬁﬂb% F?e‘?%walport i on of
t he3NC Mskiehgencdor Randdif hdldetiddegheb@OMEREE CONPrising a
mul %%pl e.cloning site (MCS) conprising a plurality of
restyi ctGMr SR s sel ected fromcomon restriction
Sites t hahddh RudidhigsRqiént Wit (b ClAIRIdAuBPdul e docki ng
vector, to provide cloning sites for the cloning of

t he*@en&Md T8rhdri al of interest into the MC nodul e;
andyt. RARGRAGEIGEISseRhNEL s SﬁS%dﬁf%' east two

non-variable rare restriction Site operable to define
t he4®' Jd8i-t ~dW-Se¢ I fiorwaniringaligne. 2. The domai n nodul e
dockq ng ' [ in the first
gen?'pi \%? &%ﬁéuc?ﬁ%gggs%g%%géSguef%ke&%%m(ﬁ%%pendent Iy
conft.i s&VBab =IBspEd 3, and not nore than 4j non-variabl e
rare restriction sites. 3. The domai n nodul e docki ng
vector according to claim1 wherein the genetic

mat 174 IFIGS. 1718 aeisto iilstrate hew the thufltfgefiic dbekirgrvattpr in FIG. 16

consi st of,.a Pronpter dommin,.an Expressi.on domain,
caLgegyeas %bgggﬁ?f‘é‘mws‘a% Wﬁﬁmgeﬁ suffclonthg mstHodoIgBIET E?OL'H a
muttipehic REptor @EtiNg twiaes Giots PIB hatluleh.aTHTs dxapRof bﬁﬂdﬁ? a multgenic

qon-. |a(§1Ite rﬁt&er ?tt‘lCIOlﬂ site i s selected from
veg Wé‘“ﬁ%ﬁ% 1XHI5E '?Wg’ SrEmROYShg prefoged prdergf subcloning gvqnts
bage8 Gpdn thd\dtdtistical SH0BeBillty thhhe pivotSdeddd to S¥Ate h PERGEceptbr
BSiWI, Sfo I, Sgr Al, Afllll, Pvul, Ngo MV5 Ase |5
 Flp I, Prel, Sdal, Sgfl, Srf I, and Sse8781 I.
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5. The domai n nodul e docki ng vector according to claim

4, wherein when the genetic material of interest is a
woe@mosere domain, the first group of non-vari abtBEUSANE036992

restriction sites is selected fromthe group

consisting of at least AsiS |, Pac |, and Sbf |, and

t he secondgroup of non-variable rare restriction sites

o salec L

o LRI M R Shoat ol S
withih éhreamtltigesic aertdbbpekbess on domain, the first group of

- i abl pcti. j t ' .
O ) R RO e P LB g
vdctor #luetrdtddein BEE Do agfotiongs: of non-vari abl e rare

restrjction sjtes.i ected from.t r .
condPlaBl hak B it Geild b seipnec g e PE3 A dqain
whenng s IE3Rddule shallEbd chbseR facdofifiriy t6 Bife okdered absence of the

3' Requl atory domain, the first group of non-variable
r ar dOHERGS8Y i on sites is selected fromthe group
consi st i ngs@afor Birdeast SnaB I, Not |, and Sal |, and
t he second gIroup of non-variable rare restriction
sites i S§&ileRvudl of Ngth t he group consisting of at

| east HpapglxRsr 11, and BSiWI. 6. The domai n nodul e

docki ng vector according to claimb5, wherein when the
gend017d] 2ndihe sacerid RHE3 movutersbeutld bessubtlencRinderthe £E3 - dolomiain next,

the fiLstn@r -variaple.rare r Fi Ct [ tes
conL 2240y REEE ofBlch AR re'ofRlaleh Fbrdle,

t he felbsdmgkitgs: oup of non-variable rare restriction
sites.copsi, sty . in order, Fse |, Asc |, and Mu L;
when t“f‘leglgﬂéﬁéﬁflgf%ateri al of interest is the

Expr essi sifIdbagi n, the first group of non-variable
rare resﬁr.i“ﬁion sites consists of, in order, Fse I,
Asc | Yaff®"™ u |, and the second group of non-variable
rare vipsB&xqtion sites consists of, in order, SnaB I,
Not |, and Sal .I: and when the genetic material of

i nt 4P181 3.Tke third PE3 modvlp slogldbegehelampd inforfhe PE3-& dorpai yp

of rﬂ@l%]é& PEARIBuIE BaefuliBS el chileh® Nsted ih%em A_RBSHbS{uBclOfed inth
order, SnaB I, Not |, and Sal |, and the second group

the multigeniy,dacking vector &y inderendontly preparingithessctehnskbong angtPE3) n
me%ugeteg rdl%c on Sél ‘?E}ﬁaﬁg réghcgapDﬁﬁﬁﬁsb nilwrﬁeélz Srééséingyr%?e Igg {rz?% ng
sigglqEgriesion mitag thedelil doméinendotbesseomienzaegtapgrikéstaysingte

e ' £ . 1 . ;
R
medubm i Argexample bfthis pryseds $d ifgstrated iraFIGL 15 tOmgemsthodiforctibeloning

C ni sing.a S -variable rare_restrictiaqn
g PERA Sl 516, O o e 12 S dobur ey S e bt
lipavided wc_mibacﬂc?cﬂre(pmml&rd blymdt:tihgthb mu?ii(jgélhib 8dckhigabdi@rwitiiiel| e

consi st i.rst. nycleic aci equence conpr.i si ng
engymiersyS T Rer 1 CEie Bplgrhlsr ialcgy pespeabireuses INA pheheot or
poimshHtieAsiS I-specific e RlsrgBsRcifit Wky 6@MRhEsS iAKhedd DNAFREmMEMNO

non-vayi abl e rgre rﬁgtric%ign sites that upon cloning
copaingdhefesigeditE S fbmpdite canafsa e Brepasrthy dsrstingvithedsiy handa:
RV tThe Fes@fing e6toPbRRBYNE hnd EIBUA &hoaild 4R bRochdRiEdly Ak &

an Expression nodule; d. a second staffer nodule

consi sting of a second nucleic acid sequence
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staffer, that upon cloning is replaced by the
Expression nodul e; e. a third gene pivot conprising at

WO e@3n32™ non-variable rare restriction sitesPCTE$2006/036992
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' Regulatory nodule; f. a third

togehiRf sy IDRNIRaG RSBl RGiedle adniifidentd vB6 BhtGinRgitle PE3-A
sequence conprising staffer, that upon cloning is .

mqdsl$t aced by the 3' Regul atory nodule; and g. a fourth
gen llb];’lq{"r POREduSdsTade ﬁEth!)ﬁ)%?P bk%lcﬂqq’ﬁg %{ddél@ |tlﬁt fuﬁ’ﬂ@ the

restriction sites that upo |soera
criteih imigem 2 eandie sphwlanedintoghe mhlég@nc dzaelgug mcmr 90rmma$ @e PE3-

A ﬁg&ul{’ indEkd Nﬁln’ﬁﬁeﬁléi’&@&gﬁﬁd st ﬁletﬁfg 'é)éal?n\?‘({)\z{) HePER-A

rst” gene
qunhtepambe exntajn @&lmm'Ns @ordt Bir@d site (ﬂesxm@d moEIGrrtﬁr a8 SBahand

SB4 2 ri:( tlvglgjc f\rpd tﬁe f’@l{)g anoﬁslg ?cl)e%tn%)toc%ﬁgs r a I;r?ﬁ I SIIt:‘e As
depldﬁd ueRIGallSl ®lineatized PE}Brmmledsnpxsﬂdced bﬁd@@h@ﬂxeﬂEi-Bonmdule

vet%grew%xr %ﬁ arclzcﬁg S ;Lﬁ?m?efm%ﬁ iIm%ltlg’g{)icp ?gct%\’ké&?gne:%prgfaﬁedl by
dlﬁﬁin‘é\/\ﬁlth Nofi Darld, Bs8GL. Pe, corﬁfﬂbl@entﬂ? wtidky cOgsivéends inARePE3-B
Pre |, Sda I , and Sse8781 1. 10.

mOﬁHE apd s Il tES G W%ct%equ?fhj oginbe la*e%@s@hfa.bwgh%ca@w HFiRg B,

" DN 8ERE hNRENTEEsuBlB TN A mOREEE écﬁ\.klst@ br inbhRligstic &ém@
Pronoter domain, the first group of non-variable rare

whezsiny the BE3-4rpnd PE%& maulsairespwd cwmgmqs mart gf theBNA molecule.
confyi §1)iFg. l‘%freﬁ}gse}ltg 8} oA Ruth roEsas?raJeéle%g SU%plt)nlh%a RS

t he second roulgm non-vari abl e rar restr
mogle éjo the PE{3ditwiéar demaimintthesmyjtiganis dookiag weciongOther subcloning

str%]gg?étméfl]ﬁﬁ ﬂ}e’ pr&ﬁ:%tlcln of ﬂgéan%d IEJQ mo\ﬁnl%yandql eeg1ezgc? mul[%ﬁemc

ression
dodkingstectgrsalisplagihg slmky/b]anu blbhtéstwlqzr er hhﬁﬁ/bhm’odobbﬁg pdiiite STheSe

st 7E o s s IR e P B RS et
ligatmn eradedtt thax tvould stivki/sticky Straseies C Thede hltepittivd\@ra@gies/éhn be

|st and Sal I|; and
o e ﬁk“%‘éfﬁ Bt e 7B R07 BB ARShlet fosf Botgpest oneor Rore of
ﬁw%n&ﬁ@uhaimﬁwnﬁmnaln the first group of non-variable
rar on sites is selected fromthe group
corBHET I Gitusiecieesie 15 mpSing e siaedi he - and
muttf@@m& Q&R dortAitinp tl@@E%ﬂ\d@EB%@d\ﬂér Ehis Sigddg Qécfug& that
sites is selectéed fromth eggrou consi stin

neifhgithe PEjA nor thePE3 B containg BstX Iite. In this stratesy, multxgemc
dodm%%&oxqg’ ﬁgéaﬂged\ﬁ?(atg%tmg%ﬁ ﬁagbﬂg The PRS2 rmd:ll% is gxtlfeld%

whéen t eﬁgnetlc mat er i al I nt er est ormte
digepsing with thethemirigrendonyeleases Ifeud end IrSueilaBhereswtirg linear PE3-C

B2 U5 GRS o SR By,

ligase ertzying The mesgkting PNAong ewteonsists ofmhecmnlagqmcﬁ&etoﬂ wheAsiE the

PERRPIES, b A bl AR Bl o Ble  of s P E ot 2

r arfel 83¢ BIG 2 cillusinates htves PEDmedé ﬂarﬂtéd by élther Amatifrse |,
c.l, ,and , and the s con on- varlable
mofifagon g8RRnN o Bl afna ot B i B |

Not |, and Sal I; and -47-

1=




when the genetic material of interest is the
3' Regul atory domain, the first group of non-variable
WO 202/08823¢ ri ction sites consists of, in order, PCAERIG036992

Not I, and Sal I, and the second group of non-variable
rare restriction sites consists of, in order, Swa I,
Rsr 11, and BSiWI. 12. The PE3 docki ng vector

mﬁ&ﬁ@éddhtsa nttﬂhg%l@umﬂ vfebtbltémwﬁfgmaétmsat RgombinaRg f or
inserting the P ule into a mul tigenic docking

E3
methqdplggics. 1 thlﬁemeslennt%r: PEpmaduls wplagsy t -lfufleremaBict or
thﬁ)ﬁ%}ﬁhé Ldnﬂﬁl on%l@ué ﬁto?rg'tdﬂg nvl%%ééﬁ the CNID/BRD MhathsPES

or cloni ngll a Pronoter,

flafkipg b@h tb@ﬂn’E3 arodulg'in tRe §E3 Modvly Vadenand SieiPiBd Stiféer Pegain in
C i e | oni st Ny

the Mﬁﬂlg&? ]gg%glgg\{e&%o? ’glgg_%rra?e ? Heaﬁtges [ﬁ%qgé ?f at%c? ﬂprsr DNAPeciofs or

spmmi bactariabdtlains mhereinrtisdxpiessdianad resphbigatton hzynpe candile dnviuckg

fin Qrti f a Pronoter
byr?B&‘m “3161%%1 C?'g Eg?m‘ﬁ em?%asr%rg’i ] n‘s,eéa%(’léc ce;c. a second
gen¢1pé]atotieoembbidirheng ofthe tneasbn, fillustratein \FaG i 18Ddaa be defined

o8 T e P TR rebH o VT PO PR (PO e

wiavBar= ARdid \vand =tlgE ' portion of the Expression
nmodul e; d. a second nucleic acid sequence; e. a third

gené pi V-1 d%ﬁﬁrt& ng at | east two non-variable rare
respri ctw&&q&nt@&ttatta&m HRQDt Lileng: | s operable to
define a shared tunctlon between the 3' portion of the
ExpPessifohl m¥gxd & and the 5 portion of the 3

Regu! at g d&tﬂqh&@qﬁdé seqflenb ittt WEHI@}% flodfibd_sequence;
and g. our gene |vot conprisin | east two
non5var|1%90263rﬁre restriction sites that upon cl oni ng
i's gper t\he 3

Reggl at %yg?rr}ﬁguﬁ%%fnd%gﬁme &uf{e??ea%{?f‘%dﬁé 1c}f the first,
sec@nd air3 =iBpd Inucl ei ¢ aci d sequences is a nultiple

o8 " s R et uRbtor SBSTIETong < ¢ os
s eI 9.ct e Nd sequencsrRanddne Alcldotidd sequei¢els@fffet hat are uni que

n t docki ng vector, to provide cloning
S|t ds étl‘ﬁtl Eﬁm]gnl ng of a genetic material of

i nt er.esmah&ﬁr@ntdl@nwé gudab@(oﬁtmm Medydul e, and the
remai ni n nuclelc aci d sequences are stuffer. 14. The

PE314C c\}ect or according to Claim 13 wherein
thedirNo @h@n@é&@ﬁ&&n micfdfdiGey deﬁce tsRgreful tipl e
cl oni ng nodul e, d wherein the Irst gene pivot is

sel et ediﬁrimﬁtlwelfgmcqwr@etmnsu ng of at least AsiS I,
Pacyd,, %qdoﬁprmcheou@&@aﬁéﬂge %&P{E}? Eg?g%dﬁ’k)\mt i's

selected.fromth consi s | east Fse |,
Ascl. d‘IﬁjZWIItﬁC?IrelgsedﬁtetaﬁlEB MC docki ng vect or

20U 1% SO ARAREISID LEaSERRA Nucl ol ¢ aci d

sequence |s and wherein
secthd @ﬂréﬂﬂﬁedt i's sel ect ed fromthe group

et ni Ak asol e S dGrutir GREMmMRNG o1 oup *

con. st |Gt.g-4@=fSaatIIIeast SnaB |, Not |, and Sal |. 16.

The PES docki n ctor.accordin Claim13
whetlei n %@W{eﬂ(‘ee R %@{K&nbmgkap € sequenc stu?fe
-48 -



sequence is the multiple cloning nodul e, and wherein
second gene pivot is selected fromthe group

we@ongios2rsig of at |east SnaB I, Not |, and Sal PAT/US2006/036992
the third gene pivot is selected fromthe group
consisting of at least Swa I, Rsr Il, and BSiWI. 17.

The PE3 MC docking vector according to Caim 13

whengi n quJaAsgtmeng,ﬂqbvot consi sts of, in order,
AsiS 1, Pac I, and I, the second gene pi vot

condBst sRmdomunnclmtdeﬁequwesmfferA@rcPEﬁ Module)M u L, the

h d SnaB I, Not I,
;nldrzg' 1}@4/ C?Ol%m?ﬁ&ﬂ@%}?el nl \%t egonsrzts of, in
or d@6, SRendbm nReleotide sequerge BE;WV(W CMB Motisls) PE3 NC
dockng. YEEd ONaPLORLAAhOr Bl Rad . Lur L her

conpri si a neans easing e PE3 nodul e from
t he 2PE3 Ne@dqmsn,ce 6Randora @ndléotide sequamceastufidrt i geni ¢

docki,ng Vect o and Met hods for
The% sﬁ% Pg@gﬁ “%FEE“%%@E&ENEE{}S_?%H NG <110>
Genqont i $B-1EiNGki RelMtchwemngDs confplaﬁlﬂetd:swxcl oni ng
vect Pl.asm ds a s for Thei Use <130>
60/ ﬁ? Hascquagp) nlt?s arep %’“G}%ifq'@f&“isﬁ“%os 10-09 <150>
60/ 417, 2§2.]£l§{&1> 2002-10-09 <160> 10 <170> Patentin
ver si on 3 <210> 1 <211> 3452 <212> DNA <213>
Art P8 ci ]%{P sequefiGe prckandon pucleetidascqugnes st ¢ Const ruct
<2203, <2§g_§=rpv§q1_f eature <222> (98) ..(347) <223> "n"
is a, , g, or t <220> <221> m sc feature <222>
(413% ..mgae)lence e Repdom puclqogdesequence stgffer or t <220>
35, BL-3=Nmul
36.  Nosequence or Random nucleotide sequence stuffer

37.  SB-2=BsrG ], the sticky overhang is compatible to BsiW I

38.  Nosequence or Random nucleotide sequence stuffer

39.  TX-2=DBst X I(I-Sce I) reverse orientation

40.  No sequence or Random nucleotide sequence stuffer

41.  CM-7=Spel

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 introduce a
PE3 module into the Multigenic Docking Vector described above. In this example, the PE3
module and the multigenic docking vector are linearized by digesting with the homing
endonucleases I-Ceu I 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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<221> m scfeature <222> (530) ..(779) <223> "n" is a ,
C g, or t <220> <221> m sc feature <222> (810)

W02((01,(0§ﬂ276 <223> "n" is a, cC g, or t <220 RRRLS2006/036992

tnisc_feature <222> (1163) . (1182) <223> "n" is a, C
, g, or t <220> <221> nisc_feature <222> (1240)
.(1489) <223> "n" isa, c, g, or t <400> 1
suB&&ﬂE Ekitifly %%QQ%HFJP%%W% AR &@magaécﬁﬁ\t&ac
tctgt ctatgtcggg tgcggagaaa gaggtaatg
beimtirgﬁgxda«mdmtm A denkingryactomdaen APHAMASHONE DM of the ﬁﬂWga listed in
1&¥EQHﬂ%§ d Met hods for Their Use REVI SED. ST25
nnnnnn nnnnnNNNNN nNnNNNNNNNN NNnNNNNNNNN nNnnnnnnnnnn
nnn rtmlsﬁﬁl’m M@6genizriocidmgveaton (PuimarynPevking Rrasmidh shewn in FIG. 8
nnn nannnnn
S A R A e S S T R
D@Rhg ISeutiom Plasimids, ontworhiomology mmrsmacied forconstracirargeneiargeting
nnnnnnnt atttc%@ 60 cctctt ctc %caﬁc%%%c
R T G LT s G
NNNNEIRATA Aort-EmRing adaplT e ng M icdotigd ska (VES pinacaltigatiaa

o B e e Ch a0l a0, L ACORGLCAC cequentl

IGHRRNATRY WA HRBANNNNN NNNNNNNNNN. NNNNNNNNNN. NANNNNNNNN

600 _nnnnnnnnnn nnnnnnNnnnn nnNNNNNNNN nnNNnNNNNn
nhnAaRarvatifkle Rk IHA COBOR FTRITHIMAS HrfislRfAnh dnsertion site
NNN R AR BO PTGV VARG RGN MO (N ERRHE R 11439 B Ip D,
nnnNNNNNNN- NNNNNANNNN NhNANNNNNN NNNNNNNNNN. NnnnnNnANnn
nandAndMBRevyBinerside.t at gt g gt agggat aa cagggt aat n
”?”E&:}{AH%@&I i8N bp E&k‘i‘t@ DRLHMEOn A2 ﬁ‘liﬁm{r%rﬁr}mgﬂx%gleotide
nnnnnnnnn- ANNNNNNNNN" hnnnnNNANN nnnnitnnNNN- nnhnnnnAnnn
900 seymenta nHIRNA. that canrsarve a2 ganome erpressiomimshselentongene

nnnp nnn nnonnnn nnnnnan

AR R R A ARAIC AR CRRARE G iond ana
nnnBk&eeh (raversepriamation)), NnnnnnnNNn nnnnnnnnna ttaccctgtt

24 SRl ECt IR0 Sl 290080, QALLATL G, HORCHGRAEG o shure

vector module downstream of the HE pair (for example, Eco01091),

—

5. A fixed grouping of non-variable rare restriction sites that define the 5’ portion a
Left Recombination Arm module (for example, SgrA I and AsiS I),

6. Random nucleotide sequences that can serve as a Left Recombination Arm
acceptor module (RNAS-LRA),

7. A fixed grouping of non-variable rare restriction sites that define the 3’ portion of
the Left Recombination Arm acceptor module (for example, Pacl, Mlul, and Ascl),

8. A unique HE site (for example, I-Ceu I (forward orientation)),

9. A pair of non-variable and unique, common restriction sites flanking a random
nucleotide séquence of DNA that can serve as a chromatin modification domain
acceptor module (RNAS-CMD-1) (for example, Kpn I and Avr II),

10. A T7 primer site,
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tatacgtagt cgacgcggcc gcnnnnnnnn nnnnnnnnnn nncggt ccga
tttaaatcgt 1200 acgtccggat ggcaaacagc tattat gggt
W@raanssaé n nnnnnnnnnn nnnnnnnnnn 1260 nnnnnnNPCIUS2006/036992
nnNnNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN
1320 nnnnnnnnnn nnnnnnNNNN nnnnnnnnNnn nnnnnnnnnn
nnnnnnnnnn nnnnnnnnnn 1380 nnnnnnnnnn nnnnnnnnnn

NYDARAR BFﬁhiﬂférB“s{)@Pﬁt@?inﬂﬁﬁ%ﬁ@éﬁ%&tiﬂﬁﬂﬁlﬁ%ﬁ@v&iﬂﬁ@
nnnnANNNNN ANNNNNNNNN _NNNhNNNNNNN NNhnNNNNNNN- NNnnnnnNnna

cccaicketidrregignin theByt¥ Aragistiongite issleBaey bymaelegjide identical to
taCIhgQ%%mﬁ&ﬁénﬁa%ﬂ?geﬁgﬁﬁgﬁﬁﬁgBrd%xtﬁ of 998 RIARGIGEE

tggcggttita aacgctcttc cgettccttc a gagcaa aaggccagca
16 2@stiatinygisecapgnged de gy asracerplpsoguigntatio fog gogiple PI-Scel

ttc . aa

gacty A GG P AsL o OALARNG) LRI04

aagaickotidgsequegtd df ONCthet cgy seargcis @ compley trasgme hawkmat gt t €

cgacc cttaccgga tacctgtccg cctttctccc

ttc@&é@%@&gg]g% ¢ttt ctcatagctc 1860 acgct gt agg

t1 lgt2 %tpaia of iniqu@g $IBNitagigloppgité arpnitation AaGk gaEbm abgédgidacga
acccc cagcccgacc gcfgcgectt atccggtaac

t at ¥GLLFe @‘%@E&%@é@v @*@cw%a{eg&g%%r@ ageeeer QP@@%(RNAS-

CacPEIZAES eﬁ@ﬁﬂ@%@ﬂ(foﬁ%@&%faﬁ&%ﬁﬁ@gw Eebrsd @A EHRNON)),

cl.oni ng Vectors and Methods for Their Use REVI SED. st

23 gtlaPgmsptie e oneagtionyt t ct t gaa gt ggt ggcct

AAC A P& BdondaAM SR gdel QbHBE RGHTiBE dnlsit8iafikif 9£9dom
ctctgctgaa gccagttacc f i .ggaaaaa gagttggtag 2160

ct cruclsatideseqigaceod DAt athalcar seastag g chramatimordfication domagyt t t

gc \ caaga
e S R S T M
dacty aniguetiE siteolgere cdepgical tot thattinyigene 8 abaya (I8ed), and gjscin cdvetst
234&3%9&{).agcca aattcatgag attatcaaaa aggatcttca
cctagatcct tttaaattaa 2400 aaatgaagtt ttaaatcaat

db ah Agtdagroupireg of agi-eamble tdrggbieit imm siteyhitdefireahe24 GOrtion a

t g, t gagqcacc tatctcageg at ot at ttcgttcatc

catagtisEin A AR roauR UG SGHPE, Syl Sl Aadyaty

dgRemdgn atcléotide siyodnges that caaeive ad a REBOR @6abihgdvh A6m

cgcgagaccc .ac gctccagatt tatcagcaat aaaccagcca

264%"%@05 Eﬁgaﬁggﬁ‘ggéiﬁ%ﬁ’gcag aagt ggt cct gcaactttat

18.0€ Gk &I0Rbupapad héi-Pdriablé fOreAt i dilslteiqRat QSR ABCT g&'tion of
cg caacgtggtt 2760

agt tagt tcgccagtta atagttt

gcé@%@t?%ﬁc %@W@g@aw@@f wade (foregemple.Rsglgivea lgapdt t ¢
at tgsegqy,cc 2820 ggttcccaac gatcaaggcg agttacatga
tcccccatgt tgtgcaaaaa agcggttagc 2880 tccttcggtc

AP B agieble an SFOMARE feFigHensite dpt glowsclonime pEashytilet

2948 SHRARA e gccatccg
t aaggt_ grgt t ttct S%ng?{l ﬁgg%%(%g%%glg{e’g%%%%accaagt c

20t/ paycf aniqueHE gitestigeppggjtegaicnatan flankjng ztandpm BEEOtide

cC t agc a.cttt aaaagt
gor SEEAIDAAHANE B oL F BUGHE Wil el MR e
aggedeptor modulgRNAS-GEY-32) (foaghmply, B8P I (fomytaatxeieatation) and
ct j’%ﬁ’%ﬂ?&e&@gﬁén%%&% t cagcat ctt ttactttcac cagcgt ttct
32 ’

21. An M13 Forward primer site placed in reverse orientation,
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gggt gagcaa aaacaggaag gcaaaatgcc gcaaaaaagg gaat aagggc
gacacggaaa 3300 tgttgaatac tcatactctt cctttttcaa

WO 2a000/a820@a gcatttatca gggttattgt 3360 ctcat gcRLOUS2006/036992
gatacatatt tgaatgtatt tagaaaaata aacaaatagg ggttccgcgc
3420 acatttcccc gaaaagtgcc acctgacgtc gc 3452 <210> 2
<211> 792 <212> DNA <213> Artificial Sequence <220>

%Zgﬁreg) Eﬁ) ~Agsté 1 Slg qie %rﬁn&@@sn‘f&%@ Eltei 2l deflile 8 G_fnﬁs”ﬂidilr e

<223> "n" t DNA
c omerfgr theutated pHEHY weston é@gnbeé Pbo'Fﬁ éﬁw exagleiepe%w ééevl and
STZE Tf§0> <221> n1sc _feature <222> (208) ..(307)
<223% Is a, g, or t <220> <221>
nri §d8%less awraxamplz zsth(a 6tpd ofp(ratbﬂg)lg thg pmsent fventiongg | ¢ |

traQ%E%gcan hﬁ: conztructeﬁ oQm >mmg THese e‘?&%&e“%‘e <222> (451).. ( 5 50)

20> <221> n1sc_feature
<P 2Ruclédhids éequenéé‘sgﬂ )he%ﬂﬁ&?pfbmbter for surfactent prajeip CdSP-C),

bR e o AR S R T
gt amasophage dolvapRamiRtngdWdGBdRpNbana (GIVIRGHN 120
nnnnnNnnNnnn nnnnnnnnnn nnngﬁgnnnn nnnnnnnnnn NnNnNnNnNnnNnNnN

mhnRARHTRASIOHD MR SFUEIEY g cgat cgee geccggegnnn
NANRUABYARRAINNNNNN  nnnnnnnnnn 240

[0189] The SP-C sequence contains internal BamH1 sites, and can be released from
its parental plasmid only with Not1 and EcoR1. GMRc has an internal Not1 site, and can
be cut from its parental plasmid With BamH]1 and Xhol. The rabbit betaglobin intron
sequencés 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 all the needed
fragments.

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

1. Since Notl and PspOMI1 generate compatible cohesive ends, the human SP-C
promoter sequences are excised with Notl and EcoR1 and cloned into the PspOM1
and EcoR1 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 intron in the resultant intermediate construct is verified by
sequencing the product, called pSVP-SPC-18G.

3. The promoter and intron are excised and isolated as one contiguous fragment from
pSVP-SPC-18G using AsiS1 and Ascl. Concurrently, the PE3 Docking Plasmid is

cut with AsiS1 and Ascl in preparation for ligation with the promoter/intron
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221 91 94 ek e e SAPRRIRE MR odlmlpeeis e
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LS m%kd'}ﬂ Cl oni n Vectors and Met ho

{ %rz%fl‘ﬁé?%% clopige mnsﬁmddlsq%f t 0 Pofy-4 tail. g The %V40-rg>1yA

Or YragmeR cﬁ%ﬂ-ﬁxtﬂb@@d&%‘a&ﬂr & i§ a%g&l;ﬁélﬂ-@ctor pbé 1) Tl
<223> "n" sé%' or t <220> <221> m sc feature

<22 ﬁiyﬂt@gbgG B()t-)n-pggce PNA agg'geljpyrified and recogared ¥ ligation
<223y ﬁ%%ﬁ?recmvﬁl?aj@@%[a?raﬁg%gg’v-ﬁ WA to oK. AR,

"n" is , t <220> <22 m sc featu
(11 5’@ The (hggj@g))roducts are propagated and harvested

[0191] The new plasmid, pDS1-SPC- GMRBc-18G-pA contains all elements
required for the transgene, including a unique restriction site at the 3’ end with which the
entire pDS1-SPC- GMRBc-rG-pA plasmid can be linearized for transfection into
eukaryotic 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, it is possible but not required to place these HE sites in opposite
orientation to one another. That is, because HE sites are esymmetﬁc 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 */”:

5. 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 it is desired to include large transgenes into
a vector. Due to the large size of the insert, it is thermodynamically ﬁore favorable for a
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acagctatga ccatgattac tctgtagcat 60 ctatgtcggg
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veStB Y0 RELNAHABa1 MR AR R Ept 4 $Re AN ARE %S&WBH-%Iememary

_nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn n _nnnnnnn .
tails gampatedinrtheplpesmantof HEmestrition sites providesnfavorzhie chamicalforeen

to BRARRANAE AR ARRAADAARG, APANRARGN NnnnnnAnnn

nnnnnnnnnn _nnnhnnnt g¢ catt cctctttcte
c gc K4 gldachet thgasymggtic nstiged cogdHE protratingtgits atso createsnann

nananp_ ttaattaaac gcgt. ctaactata .
rol ey URETAT R S R GG Lo B gtime s
CQAENNNTGE 3Y) aTlyorqaneaicand dgghin BABANITINTcab¥Oany
n nnnnn npnnnnnnnn._nnoannnnNnn nnnonnnnnn  nnnpnnnnnn
g AR AR RSG5 SRAFR RO AR AR (% APmRSHFTF A onied B
prowding Biils,While PRONGIAL BI-AREMARNNNN 660 nnnnnnnnnn
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andwasiygtagog aedetipoaadwt gisschMll BReea€ JURiediosa aﬁslrggg vary an

t at.t at gggt at.t at tn_ nonnnnpnnn. nnnnnnnNnNnNn
2SSl HS PR AR R P AP A PR R FLOFE R FAbRFHAARY
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Mt e e
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inv%?ﬁtg%%@tugedgﬁg gﬁélg &%gmgr& P ifj}lgagx;a%gtv%g gr%%ﬁscntl: gcll‘l:d%%go%gttegg, a

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 embodiments 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 advantages and modifications will be readily apparent to those
skilled in the art. The invention in its broader aspects is therefore not limited to the
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aagat accag gcgtttcccc ctggaagctc cctcgtgcgec tctcectgttc
cgaccctgcc 1800 gcttaccgga tacctgtccg cctttctccc

WO e@gesRagc gt ggcgcttt ctcatagctc 1860 acgct gt BQGOUS2006/036992
tatctcagtt cggtgtaggt cgttcgctcc aagctgggct gtgtgcacga
1920 accccccgtt cagcccgacc gctgcgectt atccggtaac
tatcgtcttg agtccaaccc 1980 ggtaagacac gacttatcgc

spEG ALARR GG EARGARI RIS ALALEAIES FRIANRA LB Shown and
gtag?taggc g getacag agttcttgaa gtggtggcct aactacggct
pgEwaymalt rermagg framsueodgtatts withot departing from
LSRRG hGEAARAAA, 920t L agtag 2160 ctctfgat cC
ggcaaacaaa ccaccgctgg tagcggtggt ttttttgttt gcaagcagca
2220 gattacgcgc agaaaaaaag gatctcaaga agatcctttg
atcttttcta cggggtctga 2280 cgctcagt gg aacgaaaact
cacgttaagg gattttggtc atgataacta tgactctctt 2340
aaggt agcca aattcatgag attatcaaaa aggatcttca cctagatcct
tttaaattaa 2400 aaatgaagtt ttaaatcaat ctaaagtata
tat gagtaaa cttggtctga cagttaccaa 2460 tgcttaatca
gt gaggcacc tatctcagcg atctgtctat ttcgttcatc catagttgcc
2520 tgactccccg tggtgtagat aactacgata cgggagggct
taccatctgg ccccagtgct 2580 gcaatgatac cgcgagaccc
acgctcaccg gctccagatt tatcagcaat aaaccagcca 2640
gccggaaggg ccgagcgcag aagtggtcct gcaactttat ccgcctccat
ccagtctatt 2700 aattgttgcc gggaagctag agtaagt agt
tcgccagtta atagtttgcg caacgtggtt 2760 gccattgcta
caggcatcgt ggtgtcacgc tcgtcgtttg gtatggcttc attcagctcc
2820 ggttcccaac gatcaaggcg agttacatga tcccccat gt
t gt gcaaaaa agcggttagc 2880 tccttcggtc ctccgatcgt
t gt cagaagt aagttggccg cagtgttatc actcatggtt 2940DNA
cl oning vectors and Methods for Their Use REVI SED
st 25 atggcagcac tgcataattc tcttactgtc atgccatccg
taagatgctt ttctgtgact 3000 ggtgagtact caaccaagtc
attctgagaa tagtgtatgc ggcgaccgag ttgctcttgec 3060
ccggcgtcaa tacgggat aa taccgcgcca catagcagaa ctttaaaagt
gctcatcatt 3120 ggaaagcgtt cttcggggcg aaaactctca
aggatcttac cgctgttgag atccagttcg 3180 atgtaaccca
ctcgtgcacc caactgatct tcagcatctt ttactttcac cagcgtttct
3240 gggt gagcaa aaacaggaag gcaaaat gcc gcaaaaaagg
gaat aagggc gacacggaaa 3300 tgttgaatac tcatactctt
cctttttcaa tattattgaa gcatttatca gggttattgt 3360
ctcatgcgcg gatacatatt tgaatgtatt tagaaaaata aacaaat agg
ggttccgcgc 3420 acatttcccc gaaaagtgcc acctgacgtc gc
3452 <210> 4 <211> 1628 <212> DNA <213> Artifici al
sequence <220> <223> Primary Docking Plasnm d MCS
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, C, g, Oor t <220> <221> mi sc_feature <222> (826)
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gaga aga cgtcgctgag cagcggataa caatttcaca caggaaacag
131 2 el megiledec

ct at g m t88 Veotej consistieg efieRNAyrlogigg vepty, comprising a
mgmig&%ﬂﬁa@wtmb&ﬁ@ﬁk %@&&ﬁ%@égl@é@%‘%&%@&o the MC

Vectors and Methods for Thelr
mAMHG HieAs fodyn pemasising: nnnnnnnnnn nnnnnnnnnn- nnnnnnnnnn

nnn Qﬂﬁﬂﬁ%mé—ﬁ@ot?@pﬁ&%ﬁgﬂ AR Q%"aﬁ"%ﬁﬁ E%E E&%ﬁicﬁon sites

nnnNNNNNNN. NNNNANNANNN - ARAMNNARNN
onsrellerio fefina the dhporfierefitheMBmmdnlenn nnnnnnnnnn nnnnnnnnnn

nnn nnnn. nnnn nn L.
T
plurplkity oExegfoietion sitgaclattabfiran aguaariegraipn SBE R sre 48#due within

0 nnpnnnn _nnnnnntt.aa ttaaacgcgt ggcgcgecta
AR O AE TR o oSG Ponaeiae B il e seneic
majeripl ofintarcyf inte theddC atodulgggécacat a 540 agt ggnnnnn

nnn
nnnonnnnnn, nnnnhNnNNNN NnNnNnNNNNNNN n_nr]nnr_m
288@%%@@0%9 gene plvo{1 comprising atqeast two non-variable rare restriction site

operable to define the 3’ portion of the MC module.

2, The domain module docking vector according to claim 1 wherein the first gene
pivot and the second gene pivot independently comprise at least 3, and not more than 4,

non-variable rare restriction sites.

3. The domain module docking vector according to claim 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.

4. The domain module docking vector according to claim 1 whereinthe non-variable
rare restriction site is selected from the group consisting of AsiS I, Pac I, Sbf I, Fse I, Ascl,
Mlu L, SnaB I, Not I, Sal I, Swa I, Rsr IL, BSiW I, Sfo I, Sgr AI, AfIIII, Pvu I, Ngo MIV,
Asel, FlpI, Pme 1, Sda 1, Sgf'], Srf I, and Sse8781 1.

5. The domain module docking vector according to claim 4, wherein when the genetic
material of interest is a Promoter domain, the first group of non-variable rare restriction

sites is selected from the group consisting of at least AsiS I, Pac I, and SbfI, and the second
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nnNnNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN nnnNNNNNNN
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wWORAesR2AIN Nnnnnnnnnnn nnnnnnnnnn 720 nnnnnnNnNPEIT/US2006/036992
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t gg NN nnanpaRn
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nansvariabiemararestriction sires ivselectadifrom threrproup romsisingof an feastiSAABN N

nn _nNNNNNRNN NnnonNNNNnn., nannnnnn
NG R AR Rt AP SR AR oA AR A e from
the) griomp cunsistingrof B 1SRMSWAETL, RENDARDBSIW Dnnnnnnnnn 1500
nnnnnaccca taatacccat aatagctgtt tgccagctac agagtttact
ggccgtcgtt 1560 ttacaacgtc gtgactggga aaaccctggc
6.99t f[hadcﬂﬁaﬁn fb@lld delink védisabdoligtoto bRk 5 SARAIPTRenkRLEnetic
??8 <211> 2092 <212> DNA <213> Artifici al Sequence
maierdof intsrestss theBroplotes dpmaishriirstgroupnf sen-wasiebls syaresisistian
sitéd RAGSA0 R drddr, VCHE PEL 1C K QIP%
cl . oni §g%©ctors and N@thoqgﬁgg?£$ﬁgﬁbﬁﬂgggggg I SED able rare
restiepign ﬁ‘g“é copsists ok, imprderabett dsctlaapddudet ggatccgetg
gag %Eﬂ 1h8 PerRECH AL BBinte Al i Ik g*ﬂ?xggsﬁogl dﬁ&gﬁlgtﬁ@g%ggroup of
agct gcatgc gctggcgcac agctgttaat taaggcgcyc
nop-yaupdlprarecestyigtion gise cansistagf, gueyrdert Fse datst gtand Mlabendthet t ¢
£ a 399
e o o S 20 SR BRG0P BRR R ot 1. ane
Safgemtcccce tgacgagcat cacaaaaatc gacgctcaag t cagaggt gg

ot oA AE AP ARRREh AL F AL TR Rt Buin B o soup o

nogaaﬂahmgg aestmumt gecagsists bf, irtdrdet SriaB 008 428€ SA§Cand the

TR A AT A el 0

BS§W(dcccgacc gctgcgecctt atccggtaac 600

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

a. a first gene pivot comprising at least two non-variable rare restriction sites that

upon cloning is operable to define the 5° portion of a Promoter module;
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tatcgtcttg agtccaaccc ggtaagacac gacttatcgc cactggcagc
agccact ggt 660 aacaggatta gcagagcgag gtat gtaggc
wQ@oiogosatag agttcttgaa gtggtggcct 720 aact acggeCT/US2006/036992
acactagaag gacagtattt ggtatctgcg ctctgctgaa gccagttacc
780 ttcggaaaaa gagttggtag ctcttgatcc ggcaaacaaa
ccaccgctgg tagcggtggt 840 ttttttgttt gcaagcagca
gal baCHRORMAAARRACARG RO b FRAGRIAIRICEIhE: &&gﬁsing
atcttttcta cggggtctga cgctcagtgg aacgaaaact cacgttaagg
stuféer, tthat yepneloas g isaeplaced dy the Freyaieranasiule; aaggt agcca
aat t . cta cet .
it haernd Bl BaARARIALA Mifhol it K BIA K e g
upd&lOning tsggtretlgh defind 4 hercd untipnttetats the 3t ppaiiad e Promoter
t at ct g _at.ctatctat 1140 ttcgttcatc catagttgcc
m %;ec?f’g ?’gggp?‘@&‘} ‘3433&3{’“%%5’8{%{’85‘% a cgggagggct 1200
t acdat edcg@ stuftee agtige tongistitof at@onCGRBAGRAGEqRAGCHOPLE
teccagatt 1260 tatcggcgat aaaccagcca gccggaaggg
soffeh S5 n g aiRgoyo R T DR TP R T cogast cont
ccaglachigd fend pivbHohPiSin® g YAKIWD Agh-Pd¥iable eHrsibiribiiGR&Thd: &
1380,atagtttﬁc% caacgtggtt gccattgcta cgggqat%%t
upgR elaRipgis Qeerabie fodsting aphatsd pmgfionibgiywen theay pertigreldhe
Ex?&&ﬁ&ﬁﬁ&ﬁufe Aa ted2 ?&ﬁ&l Gl REgIAGryhfvamecat gt 1500
gt gcaaaaa agcggt agc_tccttc%%tc ctccgatcgt tgtcagaagt
aagt edyrsgpifes modueermgstingtof a and aueleig neid saqyence ceprising
tifQE fila Lt c .gagat gctt
et gt a%t% ‘%8‘#553’8 lg‘%;& b?@%&?@%@?"%ﬁ%@‘#@%ﬁ‘ga t agt gt at gc
1688 afgutiegsogpigoticoyptitng ay trag ¢Yg UGt Geiablt MOYYYELtRA sites that

b PRGASET G- BOEAATA.ASoF 1t haS RAL ) BN

aactctca ag 800
cgctgttgag atccagttcg atgtaaccca ctcgtgcacc caactgatct

tc {1 1860 ttactttcac ,ca tt.c t gagcaa
5. naa bga s Hneterle BenreIE aRETBheron oA e aend the
secdad gank pivaidddgeddentiscohpriseldd ®iast 3R nbEWbrStn 4 3bAd%ariable rare
aat aagggc gacacggaaa tgttgaatac tcatactctt cctttttcaa
f“?‘t‘r‘f}?‘h%'iggaa 1980 gcatttatca gggttattgt ctcatgcgeg
gatacatatt tgaatgtatt tagaaaaata 2040 aacaaat agg

ggttccgcge acatttcccc gaaaagtgcc acctgacgtc gc 2092
9. 22 1@9 1%%&2&1%% vegier acsquding te\platenA wheren fheﬂlple:ma%@ &feience

restréB6Isite 2t Rt RoRtiRio) cMishting 0P%si 61, PACL §8ACHE I, Asc I, Mlu
aat acgact c_act at aggga ccctgcga tcgccgeccgg cggat atcgg
L 308 ¥t el §ve b Faplbda |t Yol m dbeATU1 iych NEgMIV, Ase .
FI2! BHE03L | SO03031.098: 47 12aget t ggag ot get et gca
gggagctgca tgcgctggcg cacagctgtt aattaaggcg 180
10.  The domain module docking vector according to claim 9, wherein when the genetic
material of interest is a Promoter domain, the first group of non-variable rare restriction
sites is selected from the group consisting of at least AsiS I, Pac I, and Sbf I, and the second
group of non-variable rare restriction sites is selected from the group consisting of at least
Fsel, Asc I, and Mlu I;
when the genetic material of interest is an Expression domain, the first group of
non-variable rare restriction sites is selected from the group consisting of at least Fse I, Asc
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cgccacgcgt tccggattcc ctttagtgag ggttaattgt ttaaacgctc
ttcc 234 <210> 7 <211> 2097 <212> DNA <213> Artificial

wEGemaesrees <220> <223> SVE Plasm d <400> 7 t gagegr/as1006/036992
acgact cact atagggaggc cctgttaatt aaggcgcgcc acgcgtgata
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t Y b Qs . 0
L AEIATERDC A Bl e AASARSREN S AELIEE A e
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cca L . gcat f tttttce

¢ ag  DRRE ferk AORRRRST el H3 e, Gl b b prn ety
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660 ct ggﬁ aacag gattagcaga gcgaggt atg taggcggt gc

sepetic gieh ek of interg ighyyometendamsst the disst group gEncacwanieble rare

reshEABRIERE adhsisR b iIGHaL AGK 9396 | GhaSHHIIRA UG8Gnd %Q)u of non-
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Va@%’é“g‘@llea@“gytlsmsteg?@gﬁts ;i ordet Feed.aed, amddflmdat t a

Voot SadReEmBRanRan! 6finkRaNEmI Bl foSlgpinty ALEGAgouw of

nog-warialgrare restrictiorasitgyepgsists v ioydar,Fsa§jtigg Aacd/Mlab ant thac gt
ct at.gact .ct ¢t t aagqt

secoE BAARY nlon TRABLIHE TR0 BRE LA 8) it BB Tt

Saltgwlt t tt aa attaaaaatg aagttttaaa tcaatctaaa gtatatatga

gcati iyl 05 H FEY Pl PRaticBafagemomw o
not-vgiablt gac testictagitgOdogsistagRindader, BnclR) & INvE Y A8@SA ZAd the

cttacca tctggcccca gt.gctgcaat, gataccgcga gacccacgct
SecRIE O G CEn-T SR8 It G SoRp B B & O Ry 1 and
BSawl@lggccgag cgcagaagtg gtcctgcaac 1320 tttatccgcc
tccatccagt ctattaattg ttgccgggaa gctagagtaa gtagttcgcc
1380 agttaatagt ttgcgcaacg tggttgccat tgctacaggc
12.8t CCHe®B AbcleCRAGHEALGdhE At §, 3ttt &m%‘}fs&g Qi@g{% for

._gctcecggttc ccaacgatca aggcgagtta catgatccc
insertinghe g%@%%lawyggmw&m&wocg gtcctccg atcgttgtca
gaagt aagtt 1560 ggccgcagtg ttatcactca tggttatggc

agcact3gcat_ aattctctta ctgtcatgcc 1620
13 APE mulgple 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 cloning module comprising;

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

b. a first nucleic acid sequence;
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atccgtaaga tgcttttctg tgactggtga gtactcaacc aagtcattct
gagaat agtg 1680 tatgcggcga ccgagttgct cttgcccggce
wWQr@aatatgg gat aataccg cgccacatag 1740 cagaactRPCHUS2006/036992
aaagtgctca tcattggaaa gcgttcttcg gggcgaaaac tctcaaggat
1800 cttaccgctg ttgagatcca gttcgatgta acccactcgt
gcacccaact gatcttcagc 1860 atcttttact ttcaccagcg

UL e 1000008 (ARPRRR sﬂ 3ALRCRRAG oAV ABRGAR Reshioath sites that
aaagggaata a ggcgac ggaaat gttg aatactcata ctcttccttt

uppR elaringis rperddsQ dsﬁrgeeee@erad Iun@twmcba@/ggt the 3t Rogiqntof the Promoter
m&ﬁ&%ﬂ@ﬁ:‘e%%&&&%&f‘t& i hiqgaa 2040 aaataaacaa

ataggggttc cgcgcacatt tccccgaada gtgccacctg acgtcge
2094. a<szc_!_®dn®laQ401d>seawce;212> DNA <213> Artifi cial

Seq \Y Mg; > 8.,

cgctl!‘J ggglgg%e% mt C%%g?m? 4%tl g‘%‘éﬁ% ggccl‘f:?‘”l Q%'t'e%mgf"t“ﬁgﬁqd}éaéc
upgic ey bgerﬂﬂ)e tatdaﬁnbg@h@ed jugatog hetseen thedgmatixintof the

BXpR el 48 OF g AT SO DeeEgtog Aifacac aget ot acat

180f aglﬁ@lgmelgﬁgclﬂeg@eﬁce%g attcccttta gtgagggtta
att tt cgctcttcc . 239 <210> 9 <21%t§ 2096 <212>
0@&%@@&?’%@% IpaSY HBRTVaFiRfe teFRatetrieiog sites that
up&ﬁ(b&@s opelbRe 15 A4 thy/NtpbRioh 6f Y RBLBRY RofAd0> 9
gt aat acgactcact ataggga c cct gtad%qea gcggccgegt
cga&’b%{?‘aﬁtcle%bo"@g’ﬁé’étﬁ@%tsﬁc"@ 8 wegcm gusagss is a
él%ﬁ%ﬁodﬁ%ﬁﬂﬁﬂ@@a hbEgRNn cgca@gct gﬁ&% plurall

a ctgctcig cagggagctg cat gcgctg aaa
of msmcfgtné gitss el gjiowggmqnde&a'&m sitgs that ageuniqueawithin the PE3

do&ktnigg\%@tsg ot Cpr&\h&&(ﬁ&% s?te%p thE Eltoﬁlﬂé gif: a%flgc?cmgfﬂg g%nterest into

aaaggc caggaac aaaaa

thegnultmlc doring modypdd, emig\‘bc repep@dtggmclga agd sdquarcasae staffergacgct
caagt cagag 360 gt ggcgaaac ccgacaggac tat aaagata
ccaggcgttt ccccctggaa gctccctcgt 420 gcgctctcct

14 gt t TeddBdC tigkigotttaaccgdiag aatlbim Bodgedt the irst awidid 2409

4 cg, ctttct ata tca t agqgt at ct
0 BB SE SELEATASH] e o
the&gcg@acﬁscsﬁﬁg 6fGit leaa@GiSd, RirdCaa ngllgaxﬁ(thd REcHAGendiHbt is
L L ASBLC, ASCEAY, 588 SSREOFI Lo cuccact 0

15.  The PE3 MC docking vector according to Claim 13 wherein the second nucleic acid
sequence is the multiple cloning module, and wherein second gene pivot is selected from
the group consisting of at least Fse I, Asc I, and Mlu 1, and the third gene pivot is selected
from the group consisting of at least SnaB I, Not I, and Sal L.

16.  The PE3 MC docking vector according to Claim 13 wherein the the nucleic acid
sequence is the multiple cloning module, and wherein second gene pivot is selected from
the group consisting of at least SnaB I, Not I, and Sal I, and the third gene pivot is selected
from the group consisting of at least Swa I, Rsr II, and BSiW 1.
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t ggt aacagg attagcagag cgaggtatgt aggcggtgct acagagttct

t gaagtggtg 720 gcctaactac ggctacacta gaaggacagt
W@raorgs2ad c t gcgctct gc tgaagccagt 780 tacctt corelr/US2006/036992

aaaagagttg gtagctcttg atccggcaaa caaaccaccg ctggtagcgg

840 tggttttttt gtttgcaagc agcagattac gcgcagaaaa

aaaggat ctc aagaagatcc 900 tttgatcttt tctacggggt

1%t 03%E PE T RICOARBRIAR CERR asfdiEA6 Olaim A3 98 @Rintthd fi8Gne pivot
ggt cat gat a actatgactc tcttaaggta, gccaaattca tgagattatc

congisia ofy eorder, AL Pachend S thecsetond B RIVOF spnsists O 2n order, Fse
], g?é i LiPARLL, fR3hird AdeBivbidbAbsd daf oddeB8ndrmARGE { 98 Sal I; and

gacagtta ccaatgctt atcagtgag% cacctatctc agcgat ct gt
thg fopgh gengpivotepnsisis af ircardeigivalgRe dlyard BSi¥EE gt ggt gt
agat aact ac gat acgggag 1200 ggcttaccat ctggccccag
tgctgcaat g ataccgcgag acccacgctc accggctcca 1260

1§at {Tha PEAN (bdvakiag aecta agroskingde Gipim A3 durthey egyopriying g azgofgr

R OB TS 5 o R s

veécgegcaacgt ggttgccatt gctacaggca tcgtggtgtc acgctcgtcg
1440 tttggtatgg cttcattcag ctccggttcc caacgat caa
ggcgagttac atgatccccc 1500 atgttgtgca aaaaagcggt
tagctccttc ggtcctccga tcgttgtcag aagtaagttg 1560
gccgcagtgt tatcactcat ggttatggca gcactgcata attctcttac
tgtcatgcca 1620 tccgtaagat gcttttctgt gactggtgag
tact caacca agtcattctg agaatagtgt 1680 atgcggcgac
cgagttgctc ttgcccggcg tcaatacggg ataataccgc gccacat agc
1740 agaactttaa aagtgctcat cattggaaag cgttcttcgg
ggcgaaaact ctcaaggatc 1800DNA cl oni ng vectors and
Met hods for Their use REVI SED. ST25 ttaccgctgt
t gagatccag ttcgatgtaa cccactcgtg cacccaactg atcttcagca
1860 tcttttactt tcaccagcgt ttctgggtga gcaaaaacag
gaaggcaaaa tgccgcaaaa 1920 aagggaat aa gggcgacacg
gaaatgttga atactcatac tcttcctttt tcaatattat 1980
tgaagcattt atcagggtta ttgtctcatg cgcggataca tatttgaatg
tatttagaaa 2040 aat aaacaaa taggggttcc gcgcacattt
ccccgaaaag tgccacctga cgtcgc 2096 <210> 10 <211> 238
<212> DNA <213> synthetic DNA nol ecul e <400> 10
cgct gagcgt aat acgactc actataggga ggccctgtac gtagcggccg
cgt cgacgat 60 atcggagctg ctgggcccag ggagcttcta
gaggagct gg atccgctgga gaattcggag 120 ctggaaagct
t ggagct gct ctgcagggag ctgcatgcgc tggcgcacag ctgatttaaa
180 tcggtccgcg tacgtccgga ttccctttag tgagggttaa
ttgtttaaac gctcttcc 238
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