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WD 2009/ 085135 PCT/ US2008/ 013719 TITLE OF THE
| NVENTI ON YEAST STRAI NS FOR PROTEI N PRODUCTI ON
WERAOKEBXBND OF THE | NVENTION 5 (1) Field of theCT/US2008/013719
I nvention The present invention relates to the field
of nol ecular biology, in particular, the inventionis
TITLE OGrCIEE MW EMTIONovel sel ection genes to be used for

'gpﬁg }ﬁfﬂd%ﬁ om t ransf or ned
YEAST‘expregglgon sygtldgrrs %SCI‘I ption of Related Art

In recent years the budding yeast Pichia pastoris has

BACK(ﬁ @mﬁwm\/mgmsmfor the expression of
ero ogous proteins of academ c¢ and commerci al

interest (Cereghino et al., Curr. Opin. Biotechnol.
(1)  AFiehPSFtBe InveaflOR) . Cereghino and Cregg, FEMS

B RLimYePon TR T he fietd comblertiy PORAGR P htar e
inventigyl igcosgeratd with hbvetselectien genef tdPbe pdtfor ingpramet progeie production

teins decorated wth conplex type
from tr%l%%%% %Q@%Sl&b %%?e%sot al., Proc. Natl. Acad. Sci.

(2) 1@©SC®@220§@@WQ¢2603) Hami I ton et al. Sci ence 301:

ars 280Rdd QP Rh Bris+h @bb!é‘dh@é 2bepiarldk for th
757 76647 2604 11%)?&5 za‘fﬁasné'g a313 v 8fMar'érganism for the

expressEOZUlféx)eterqq@ggqseproteén @Gaq'ieéwﬁlaﬂ c?xameﬁc‘é@lﬁag:geséﬁéereghmo et al., Curr.

Opin. Bigteetiniol4s 3!29-33?2*(12@0&5 Cbﬂeghﬂib aﬁ&UréggaFEMS)MieﬁdbwltRev 124: 45-66

(2000). 88 rRERRE A ik 155 poRiF Rt oF B we shycosytation

machinenyxdt?t ppitoos and exjoressrizterobgbecglatipeotains kieceratedweitibeanplex type
tihgd

human gf}%@%c?‘fngbét'jl g?’!r&s Egﬁleﬂ%ad SRS §0M5027Eﬂ292?§) i—ﬂ?hxlto% g al.,

Science g 1344-Ko40 (2000 brer 6., aby Gigbobioiony 39575365 (2004, Hamilton,

Science| 3@@31)441Nelt4§t 2@06?' Hovi@éﬁb éd rerddiRs £ MmetdHiBhd@a4lerials to achieve
o construct protein ressi.on vec
higher (Elbfog PSR Hy FORETmed albRFS, Sich G rmeropasipris gellLines.
i mveguhatyeaksJ mmcmheaﬁotmhicmndslogﬁxmmlaaabig nzarRéra avelbeen

developgﬂgf-lf@ ﬁzr g@gﬁ%dsrl\gaf ?101690 tﬁ (a d in @SH&%PWO et al., Gene

263: 1586049 (ZanNleﬁranﬂfmgngnss desttmah%ﬁ%tmmﬂﬁb Neltteet al., Yeast 22:
295- 30@@%%@&&dﬁ3%?Mtﬁﬁb?fbéééﬂf%ﬁﬁ%smmlt&g P4Svarious a ?phcatlons

Ination o termni then results in
Commeninl gene ob sereslis dgtperatedinigrbe £opastarisoeanmEseisingg plasmid that is

either m{e&ﬂizea in I&fbsrhﬂﬂdeﬁ gér[ea aﬁétﬁémmao fuls |reg71@1|i] ba ltllib ﬂaﬁhi’dgdrﬁin the 40X1

of th ess ect or
promotg Earmeyt G PansTR e i HE@PRTomrgH auiBertns Bt Hopglpgous
recombiriation fof thesfred DNiAstenhirg thearssultabin eingle-@0swertype frdegration into these

loci. o n{D apéi"%ws ‘l 4 s?oor ARk ll%ln% géﬁ%ﬁsc%#)g '2){(' )ﬂ?ecéx%aecsﬁfoﬁ%ctor but to

resi s genes
obtain frarsforrant tbat ERPIESS atluglslepfdsg ithe protein phintesess dt isjeéten desirable to

screen forﬁgﬁﬁ c8py Inéhakier mﬁfgﬁexpﬁ%lgﬁ’ "vé&grsrfh'a{ttcbﬁiaﬁm &ﬂx@'r@éistﬁlflce genes as

he expreSS|o vect pr | easl ng
Selecthmst@érk%rl eé@rfg @cruzéﬁp lteﬁEOSsS}bE‘?ﬂOrlPEISﬁ%e tEF %H'\Y?Sh?fg‘&’é %ﬁﬂ%ams
harborih ﬁ"uﬁ’dl;ﬂg b@ples @ﬁﬂfé\é&pretssi@@ vecftblelgr iatieasing i lthasslewl dftdeugd ased for

AL W R e e e e
that theTrhuhlptEamdgeatert pepiiesddnycoplapdel bankirite adingleeppyds lomglogdus
recomb&;a%togx ﬁ‘hgsfs ﬁ{% g@@éﬂ;p&togf)%ﬂ%'u? gu{ﬁ% TETI ?‘é 3¢ ﬁae' xg}égﬁon reaction
during Erinentation cﬂ‘ths EWCIQIOprﬁeé@S teyic tocthe @slés @frihp Iea@ﬁf’@l of several copies

B ieldnkfif R teh@nse!l I's. -1 VO
of expg ARG Qb Er Okl RE el 12

5,584,039 relates to a sel ectable marker gene ADE2
i solated fromPi chia nethanellica. Piontek et al., Appl
M crobiol. Biotechnol. 50:331-338 (1998) relates to
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novel gene expression systens in Schwanni onyces
occidentalis and Pichia stipitis, which systens
waieiobiogsa3vect ors contai ni ng an ADE2 mar ker andP@I/US2008/013719
putative replication sequence. 5 However, no :
correspondi ng gene has previousl y been i solated from

w oty RBEs N 55808 flifes avelhplemebPosary se Rolated from
Pichiai maehdnolice dPionfekea ladl | AgblmeolneE Biepsciatod. 0033 1-3G8 (A9E8) relates to
novel g%[ Q—:ggfcés I)n %P'S§er}’zsnlgl;§ﬁ’s"f’%n’b{”ﬁ els%%E'I nta? Ay g?c? }Spchzeas.s% g?tns gthCh
systemis hlelhh@scct@x ppetsmlmars&@b"é rmarkdrcansml r&wat@@wmwm SeItHEnce
HoweJeNf@%f ko %)%é:ﬁ%%g fe@i’o%@fy' HeEn Rro‘f’a\fédjﬁém%k ?ﬁst%plg and the

€ use | ower eukaryoti.c S SUCh

effectspf tgaéafgfrneironrwﬂaﬁé?«ﬁ?daf pasigris hgvearppt@kw@ssbr b@?ns entidied.

f 0Acd€>¥dlh§l§'5é Akl exesReTr mapfoved RIS Df trhﬂsf@ﬂﬁatﬂﬁlpﬁﬁéotlon and
thod is based on cg‘? truct| Hg sl ower

eXpreS%‘BB é’rggﬁti{ﬂg%ﬁ?ﬂ? genepisng e fichig pasyRLs Wétraséﬂfkg?% S?Ié‘ ession system.
cells and using integration vectors that are capable
enone of the ade2
BRIEPE%QW%%h@bFz%I%W@ﬁﬁ I ch conprises nucleic acids
e nmrn@namvemmrnmdkemeg@deam mafseialsrfenthientge pf bovesr eukaryotic
cells s&c@%':)ye%% F AlinYerldudarild of ef?{&r‘égﬁ%ﬂ ystedl fct e&g&gﬁﬁg RRBMmbinant
protéin, wherein the Tntegration veéctor iIntegrates
proteinsnt o t he genone of the ade2 auxotrophic strain, the

ADE2nE @gpiet, $hd Methad iObdse@ bh eosstiuadiify §16WEOEIoMNMhY @dJZCHuxotrophlc

strains K 185 ket S oo Gl PR QLB U LAt SlPR ol erating
into tha géliaahe afpths vde2 anxotephicstrhiniand wihiclcborhprises nddg&rwuis encoding an
ADE2 ﬁ%&%@ﬂfo@ﬁ»%ﬁ%%%éﬂ%ﬁ? (ﬁf{ﬁa 8;?%51& *PHR&?R) | gl%motté}ecmd a
recombﬂe@mtmrotémwﬂlﬁr@ilrn@ﬂe (intpgration &M@rcmﬁ«grade%nwgb ggnameof the ade?

auxotr&qﬁg Btraif 2the 3 DAPYeh&r§ tiRGudofeHi O StrAR p&&%&ﬂﬂl@fbr%ﬂérﬁne and the
for the Jnsertlon of one or nore expr essi on cassettes

recombiant pEefeinds fXP1Esssecl ei ¢ aci d encodi ng one or nore
heTtaioprogidesd 1mpé>dp(ﬂ@§mnrzyﬁéxﬁlcﬂﬁlpr@ﬂ1@/(ﬁ)’a Pichiepdsesrdd host cell in

u C ac a targeti.n ucl ei ¢
which JECe8b erB il A aehi RSl A B ok bosh IeiclB e B e of the
host cellpand éb)panmtlegnatlam vegontanyisofg (lhe ngelammeiddncoiling hbesAdezp, ) a
nucleu?&h% hw?% H%lte rf&%ﬁ@ﬁis%ﬁ)h Q onéa‘l)lsﬁlor@é')@\fésg h§seﬂes

Cln a reco I nant Pic toris
COmPprisHig a Rygigic afaé eesqﬁ&l&@@soranmthémlewspep%%pwt%ns and/or
functiod@Phid@c 618P61 kst (M (BY Pirgbiting nubRidWesd thatdikedtdlinsertion of the

integraf)n §orEnEUR A PO ﬁ%saADEZ & BenqC Ok te fofde1 %5 Mgt toeous

recomifiagtidm ansf or m ng t he host cell wth an integration

Vg&%& rpr%%ﬁ?% lsﬁiu@?tg()&lfor} g&{ﬁc'u\% é’re%an@lnaﬁ{‘Pz%%d}%sU}% host cell that
exm%&asm@@ﬂbmms@m esPPHAD c@rgpngna(a)mwémg tl@mh@t cell in which the
endog&ﬁﬁ?ﬂm geHE eﬁﬁodfﬂgzﬁl R@&?ﬂﬁils e =R dRSthe %E%rﬁé gﬁthe host cell;

functional nucleiC 35 acids of intere
and (a)(tsﬂ)nS?P @F ag sl enith an intsermtionaecier F%‘BPgsmﬁzle)ﬁ Nysieigacid

encodlhgw thel AdedPt azt)lacrmcle&cma ha\hﬂg endobiel exptedsioh aatitatodiprising a

nuclelc‘r%cd%?&cioﬁg{% B, or\m‘%é? glgﬁt%roq?@élslp%%th ol ?}%8#5;8%(}/0 fé:lnf:txonal nucleic
acids af intehesteand (3¢ artagetmg manhdic peiditlgt direet? msﬁ'tﬁm_aﬁltlﬁh%iﬁll@ﬁanon vector
into a gﬂ%@%gg%{og%%zﬂeggengwet&% lpckgégpg)dh&ﬁo %L&Lﬁqxation, wherein
the trapsdanmsd; host geh maqlwqeé Ehedﬁc%bééﬂ@mtﬁﬁ’e nucl e| c acid

conpri ses the open reading frame that encodes the

Ade2p protein or the nucleic,acid has a nucl eotide

sequence with 95% i dentity t% the nucleic acid

sequence shown in SEQ ID NO 60 from nucl eotide 127 to

nucl eotide 1,815. Further 5 provided is an isol ated

pol ypepti de conprising an am no acid sequence with 95%

identity to the
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am no acid sequence shown in SEQ ID NO 61. The
applicants further discovered that operably |inking an
wa@ewoonssaphi ¢ marker gene or ORF to a mni mal PCDOB1068/013719

in the integration vector, that is a pronoter that has

low transcriptional activity, enabled the production

of_ reconbi nant host. cells that, K contai.n S Lcient. 10, .
FHEER BV EE R A Bp et G A e Bl s St chia

pastorisniwpiartieulgeaspaets,ahe htxdeia ukidtdoapnises the Dpew adatlingtfeame that encodes

the AdE%F]?r%[eug hle%'Jf% %IulclfeR: a%s&) ]tif{soaDINC?eO{f‘ng tsélyfueﬁpet Wietﬂ @?% 1tdﬁggntx to {he nucleic

acid segnesice |shm®m irf SJEQtID&%@t6(Hm@henueleandq112ﬁt0| rmcbp@@ 18h4¢t Further
providéd & agrlﬁﬁét&'i R&l?ﬁ@btfd%%oﬁgﬁﬁﬂ%%ntam}lo adl %%Jelﬂ@e Rt 468 Hentity to the

in a cel ont ali 'y one copy
ammo?ﬁf‘é@‘l‘%i‘%‘?%?h%b‘f‘ogr QHPNP8led into the genome. 15

Thﬁfe%ﬁapﬁﬁa.ntdoﬁlﬁ‘hblddigcdvéreﬂ tHﬁtdb@ﬂibl 1Mdimgc£h motmphlc marker gene or
I c stral ote ce

auxot a
ORF 1 5 Pisimcleh 1P Pssfeuivestors tﬁ G5B aFerbRey et Bps toy
transcrgitoualded vith @habled depgabiwctioh of ndcegrbadann bost kels thaheéontain a sufficient

numbef Spfdgx?esogf tﬂé“%t%ﬁ&%f’og{&eew ?ntgéljééh nt@qge Mow 51{1)?0%%})1’110 host cell

to rendgpihgIcEpratetrephac md(whtcbpmdeaﬁ@ dels eﬁ@blmfwroqiwmdamwras of the

recombiRatt pRSIGARY: $hinctidRalGilcRIALE I BIRGCIRINA YR Sater than the amounts that
et er0| ogous ronoter, a Cryptl Cc prgm)t er, or a

would B? Brdaeecing el Jh#sieataingg agly ofe Py 106 Hisi iBtagrasiepverton jegrated into
thegmﬁmkﬁconblnant protein. Host cells in which a nunber of

|nte ratj n vect.or,s have been integrated into th
PRSI 15, M SN Fopg ap e fBeR p o] fikaryote cell
is obtameé 0B edmstruetdd land Emedltcgramd»mVecltcaokprdvhteantabcﬂpabb dfhstegrating into

the ge&mftﬂ?mﬁtrtoﬁﬁlc%ﬂ)éﬁt zfrﬁRDMcl?@&nn%Ig@s 'i“,l@]h (Rye[?codlﬂ% a marker gene

opagatin e host cell umt
or ORfrﬁtahmnplvéeltthﬁxe auxaisephveandds oparebly biakeqd @pﬂnyeaiir promoter, an
attenudi®IdddBEédbat of REERIGUS BFOIH&E@BQB&%& 5158448 @r lafrinated endogenous

c cells thaf evici.the 25 sn1d i nc t he
or heteﬁﬁ?ws W\W’PPtefﬁ%{/\? P &aBWf)‘?te“F 85tfcﬁ L’éﬂ‘é ﬁf’f the
1ntegrapbﬁ)vecd61d hiase Béenemegmed mm thy g&me ﬁﬁﬁfm}ﬂhﬂ@t tleg auxorophy of the

host ce o§e|1ecr5%&M£1| Ch if h gzgtl] or%?tag? tﬁa cHglg %tp%%xoéré)phy and
maintafned Mu:ln@agetmg*ﬂéle d)tbsttd¢§s h’omtdlom uhat ]adqs the )neaadpollte that compliments
the au)!oWo B §1t1'n%edf§§1tt95t c%ﬁgﬁ{ sl ta()@lt aoe@éﬂ‘skt% fhafEdsd, cells that evict the
ri sing an open rea enco Ing a
plasmlflmekurim t ﬁataﬂ;eg %B@%Mﬁ alloyf Yo the 30 function of

t nﬁ agiiRg e Abadingai cprevided (s etxbﬁesaiuﬁ Qydten |&bﬁlprlsmg (a) ahost cell in
table marker protein era

which i e 00t s Suts cac o hp it e ianitteiianlSnERRLARtt hes tyen removed
from theegea ok ofj heshopt catp tied (b)an istegatipe vertonaingprjsig (1) a nucleic acid
comprlts{ng%%égrg e?g&%%@@ﬂé) éhgg@g,g ﬁ?@?&ﬁ)nﬁ%ﬁﬁ%é@? leﬁ{en{ég{ to the
functlomf the-rndpgenaus gere ecoging the aurgrephis pselégtgblénnea&grsmmeésand which

is operQl?l?’lH'hk&i 3% WeakNptoiRies, ﬁf&i’&nﬁ&@@ gﬁd@eﬁ?&% dhet®Bb18gous promoter, a
r ol ogous €§§t|des t ei and/ or functiona

cryptic prupgler, aggungate nil)qgepﬂ}l qr ero ﬁﬂus(g))mgtqraqrda ]?rﬁaloter (2) a nucleic
acid hawxgl b ifisertiomlsitefat tidi 1h§63t16n pRSRIdrinote @f{pﬁeﬁ&i‘on cdsegfeatcbﬂn@nsmg a
into a art Zr Iocatl n themgﬁ

DUCIGICt aH:é %Ibcg){img Qe Of My 9 OgQus Peép IR{gEe ns, ¢ tlonal nucleic
acids of 00€L9851RG) @@irgmgoo&/le@qaczd ¢hat Hirects frmclttilmercf shd integration vector

into a m&%q@&hon RE %ﬁgm'e Sf @hé%tsh%ﬂ l§}pﬁor§3§le &?S%E@(?‘n?ﬁa@on

inant protein in a host ce conprrsin
provi ding the host cell in which the endogenous gene
encodi ng an auxotrophic sel ectabl e marker protein has

been renoved fromthe genone,of the host cell; and
(a) transform ng the host ce%f with an |ntegrat|on
vector conprising (1) a nucleic 5 acid conprising an
open reading frane (ORF) encoding a function that is
conpl enentary to the function of the endogenous gene
encodlng t he auxotrophlc selectable narker proteln and

o M e
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acid having one or nore expression cassettes
conprising a nucleic acid encodi ng one or nore 10
whedengdiayous pepti des, proteins, and/or functPCEE2008/013719

nucl eic acids of interest, and (3) a targeting

nucl ei ¢ acid that directs insertion of the integration

vect o nto..a i cul ar atlon he geno

! i ausheiPerBE i Bl Birgfsor SrerdSiar g4 egqppbinant
proteirt inanisdsocetbcbrmsding éd) Iprovidiag tieelsost bedl inewhinb itheaamdogenous gene

¢

encodlgg %%ln@otfé {léérlécli]aeqlee ﬁl?xﬂ%f g%té’ B&lé?ﬁee%gr‘?}ﬁ%vgd‘?ggl tHE @Erfbme of'the
host cedhy andi €0 ttagas ryigethe bpgsekd wlﬂwa@lnntegeat@no'aptoc wmpmln&gl) a nucleic
acid cthpri¥die arHbifen @Q&tn? Yrame! (@I@)feHEJd"ﬁ‘% a §lrictibn 139 Pse&)tmpl&hgntary to the

ﬂmcnq%ﬂéf"th%%? RgER@CHent RBCOHREANe QEHBIONE FEifct#0 MGt profein and which

is operablydiksd td A evehk bﬁgﬁaéﬂ af att@fiiafd e(v‘ldﬁgtrnloﬁﬁﬁr hméxbldgloes promoter, a

eryptic giARiolesy oS Skardag isis ahRRGrolgrE0s Riprater, g S Bromoter; (2) a nucleic
acid hdwvetigod @gnose gqxprdssidn sassetdd qonqlrsmgsa mrddioacifl encadimerie or more

hetero{&#gﬁse%{ptlﬁg gf'otgifns ! z{httd%rqﬁﬁctlohgl r{&é[etlggé’ld%f# 1|n er@s? pﬁlﬁt@) a targeting

nucleieagid gt dmbpt@ mssaioneof thwmqgratmwestor into aspgéwbar leqagion of the

genomb U A st Qéll %H&ﬂﬁlogﬁ%%xﬁ@ﬁlaﬁéﬂ tiRré&h tHBJtrA}Bin‘fn%g RSt cell
DNA seque et ween t he expr essi on cassettes.

Pmduqeﬁnﬂterféfom ‘P?!“I Prg€kcts, the integration vector
C qmrﬂs@&spedts othe aweeesmi»dalrimeras Stﬁé ﬁ@((ﬂmﬁﬂi saEcaable ighrker protein

is enco‘g?g :bg 2 §e8% seég(ggcg frf) t@ﬁ ggoglitpl 8)8% ngﬁ {7%2 D?Hd LYS. In a further still
aspectythaevkarophic Riectabi¢ inatker ptateih iy ¢rivededsby the H3pbgens, orttied DE2
gene host cell is a |ower eukaryote. In further stil
" aspects, the host cell is froma species selected
P siiHaspects il itagraiiopfveror Reraprsss srylgple insertion sites for the

1nsert1(|§’ﬁ 6Pd>xﬁif dr%&@@'xﬁfbssmf caRbtestcheBh® BRI drd.or Ridiél hé’terologous peptides,

, ..Pichia nmenmbranaef aci ens |ch|a m nut
protthS@g\&?og?%PmﬁflﬂL&%lewﬁﬁ i b 25PEs3% G iplegration vector
comprise< ioge thhe bﬁab)qble:fsajmcasféltteh 'lhaﬁﬁ'ﬂier @tilhﬁstpactsﬁihe Imtagraﬁ)on vector
compr%a L&fé (ﬂmng PI %%Ilc?%&sml& Ise acc hi&c?\év%% the e§(greersse18n ca%settes In further
still aspents Wagr mtggcamns\rﬁctor Ielampeml aafinsbdxpressionaasscite yn@dmg@ lght chain of
a monécﬁonal KhEyoms" Cs%éond és§iongﬁtflgh9 BnRdHCARSy chain of a monoclonal

Asper gl us ul ans, pergil'lus niger, Aspergll
antibody.y 7 ae, Trlchoderna reesei, Chrysosporium

| usknaKnanREE, asﬁé&@ﬁhdﬂﬁsﬁ@sll is US@eEd éﬂkaﬂlfo&m Iﬂﬁ’ﬂﬂher still aspects, the host

cel is T 1 SEPaCa drom e s Sund o Biehdiash i ichia mlandica
PichiagrqmépdilonP syt kol aviaec Pachia heminvanefanienh itiog minwh (Ogataea

) N |
mznut{']’%y il ﬁfeyg dP%hP{) ezﬂm? bénghzg?ﬁérgzrogﬁer%% Pi @gg%lrz%}?rzla anchza
guercungy .Pm@fzzqﬁymra Iaﬁhleémt% iggia mey@aﬁéca PichigspoBarcbamrsses
cerevifibe, /SQEQ@Q?Q%% EﬂgHaD.@:nluN JOIENS R BESv&b E‘é&" sp§ Kluyveromyces

&‘F |$ }E}erel , sclﬁntl i.c and te hn| cal errrB an
lactis, Gigpda alojeans. Aspergbis SE44Bn. dinere e s b LERE S HP ARG
Trichodlb@hd rdesed EChBBospRRinmgskiohahse Fasaramrep| Fusirten giantideum,
F usarzﬁﬁtl vgézgnag?rﬁ:{’ Vésgcgrrn?ree?%%ées l§,|02lynldc Vet nzirtgghpt%rg élECﬁ.écb U%»i%?té?rnsgll aspects, the
expressﬂoalsystem@lf gbhemtlh evhpteun the hantccepllis1Padhia pasterisorad Pichia pastoris cell
I
that ha BRI 15 bt Bl ot DR ¥ oI TR I B e Rl B Complex v
glycanénzyrml ogy, nol ecular and cellular biol ogy,
m crobi ol ogy, genetics and protein and nucleic acid
chem stry and hybridization_ ,described herein are
those well known and commonly used in the art. The
nmet hods and 10 techni ques of the present invention are
general ly perforned according to conventional methods
well known in the art and as described in various
general and nore specific references that are
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cited and di scussed throughout the present
specification unless otherw se indicated. See, e.g.,
w@200b0graBs et al . Mol ecul ar C oni ng: A Labor at oPgT/US2008/013719

Manual , 2d ed., Cold Spring Harbor Laboratory Press,

Cold Spring Harbor, N. Y. (1989); Ausubel et al.,

Current Protocols in 15 Mol ecul ar Biol ogy, G eene

Publ i shing Associ ates (1992, and Suppl enents to 2002);
DEFINMION® and Lane Anti bodi es: A Laboratory Manual,

%le?socg giguasl h%% ?éxgnt}/ﬁcgegne&stgc}w@al Yjen%@ ra'ncri] %hrases used in

conneqtmmmdutherpmenton@ymbmlﬂ baye, themfeaningtHiay areRogssonly understood by
those c(f%%)iﬁ)n% s‘léﬁ ﬁnﬁh@gﬁoﬁ*uﬁﬂ KH@&:MB&H&%%\% F@lgl'w ftext, singular terms

Bi oche . Free
shall ingjlygderth ﬁ"PB’F? ypnd sngaf@li téﬁnsaslrarldn@p%thevmgular @Reemlrlbgemenclatures

used irl déhhBetior Rtk kma e Bini 96h§i@ib§érﬁi¥ Zigﬁﬁﬁfog? r1n¢91ecular and cellular
c

Pr ot ei,ns, Vol || Press entlals

blOlOg@ ryr&ath%lp%)genms dméﬁfc?tﬁ‘é‘ apg 13{3&,&& rg/g)gldlzatlon

descrifei3285in ar thogeuhe]l kadviroasd cq:mrh&mlty&sed]dl tht her The hetlkolsaad
techni(iﬁgt E%epqeggﬁ{ ff‘lklgntﬂ{n axerggﬁe%)lry?' eéerllfo%lgg LA 8{1@ Yo E(%egv%ﬁﬁgﬁa‘f methods

elr entire nonenc
well ke ingthe lart@nd so describedh elsva@fouy gengraliand e spesifas refergagsh that are

cited aﬁ@ ARcudkd ﬁlr@u%h%[lt {h@%eh ggﬁ?ﬂc&ﬂﬁlt ﬁgeslg)étﬁel%/?s@ 1ndlcated See, e.g.,

talicized ters. | es _are denot ed
Sambrgek esqIniflolgspler Claning: e‘r Léb%raroar Mgnpal, 24 ed ¢ GolgSprig %@h@r
LaborayiylRaess, €oxd wfﬁ;gnrﬁboxA&EY 61989)t Pesalstg B A, Curi®0 rotocols in

wotec 3B, RASEEFERu ot Ao A SRR 8 5 Hartow and

Lane, Adedis AdEdbppeorydviesuad,r@old Spohg daldyor diaperasay idess 'Gdld Spring

Harbof: WY“@%H)},?I agl?é %.lrr)d lggck?ﬂ?re [rg&{d'u?litxon t-grt‘]?lﬁ/ %Br“?l%g%&))?l%{:h Univ. Press

(2003)gé\rre§nmpm EvzxmeMaba@,lt SarthingiemBinsheminabCorp. JSeehyld.AY; Handbook
of BioSherigty: Sectlon f\qfro@ih% MPbLEL, CRPBres&NHG7 6%%‘18501& &EBiochemistry:

i nsert’ion e at. th | ocus
Sectionyh hieimReyof 1 GBI St TD2RE Brisabieoon iy obintows t21d Sping Harbor
Labordt&8 364s(999Nn A 1daibdichtion) patéitohsd otheeéaeiads Mendofi terein are
herebyAh&h ef ﬁaﬁrbed %96 bg. t he. reeh e¥%nt gene synbol,
CTEOYABRI PRI Y Z& TN thSH SPHIS %1 upper case letter and
ustied gepeti ndmertviatgeffbr marhipz chfopmosomebggpies of yéust mdwsed hgein. Each
gene, aglefér of ﬁ)'cﬂs ﬁ%ﬁgf?ge&%}l ﬁPFgltélﬁtlﬁr 24 IS. Pbg?ﬁ)ﬁ P &i¥el8d §re denoted by

esl non revra
using Wrcegepléﬁers rﬁ@r albletters of dhrezeny spobol, fqrretxruapler 4DEfor the adenine 2

gene, \Um&[sqaﬁ'@rcaseaéttté% hgndw tne 18¢dsSive aléaé Efok : g;at: BHe BiYxdtrophic marker
and mut a re desi . "

for adegledt SR piv IRpe BRORBISerREEZY Btk g, poppmiants by a

supersgiygn dhy pgmbbieﬂi easdodtiepartial aaconiplend dcdpﬂmrn Inpﬂmnmbﬁlmes follow the

bacteriéﬁ?r@ﬁaa%l?%?%@)t%%%?%zoggé %?}p?fé trp ec}eémtes the insertion

of the #REGregpelatthe 7 BFEdoqus, i Whieh dRE 28 dqmmﬂneeami@rm@abll) @nd trp2 is
recessx% (zIrfdQﬂ:%&:ﬁR/&)' 'Eot%[}ﬁtelﬁ@éde'at@' Lhenedrd QférﬁéthB 'b9 rﬁhé felé?ﬂﬁﬁt %iene

been vector 1s.a
symboj, eperlga lfl&e %&%rn&rﬁ ypngrasedeties apd BSW Vrlgbf&e SHffe
exampi¥) ki ndeflice leﬁicﬁlain dallbde SIBOAPRAL s Ady210 ePHelng@‘pesﬂare @ksighated by a non-

italic, fie 1P obBEV R R Wt RainR 3G RIef shbal inief dstiss i ppercase.

Wild-tgpeAiainsAamo indenatadyipea 'Of" supersoniptiand amumrrtabre\rksngnatpd bya"-"

rei [ h .
supers i ?%’?_sfﬁgé%fn%@ TR ARERREPhSOE iR PR i s bowrophic
phenotype (reqHrop8€edRe). ar e capabl e of aut ononous replication
in a host cell into which they are introduced (e.qg.,
vectors having an origin of geplication whi ch
functions in the host cell)."Oher vectors can be
integrated into the genone of a host cell upon
introduction into the host cell, and 10 are thereby
replicated along with the host genone. Moreover,
certarn preferred vectors are capable of drrectrng t he

o o o o a o o o o o,
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whi ch carries a selection marker gene or open reading
frame (ORF), a targeting nucleic acid, one 15 or nore
wW@eessass nucl ei ¢ acids of interest, and a nucP&i/TS208/013719
sequence that functions as a m croorgani sm aut ononous
DNA replication start site, herei n after referred to
ga aegtp% I UNC ﬁp%ﬁn hé \%g%’lfig (i:@ Crgﬂg)spuglc Jc?({ molecule capable
of transgpting ahcehleri rmdeiteamdh astvhick il hastheen lillesl. @entypaivegecadrasia
I3 i s e e (S ..
plasriil, SabitErepRSto £ B0 stn B PBRACR R Riua it aqdidgnal DN
segmenty tneayrbet lezated. |Qthervectsire s lusie cmmldsnb@tealaé patidictal chtopraggmes
(BAC)OInd%Qaﬁ t&ﬁlﬁl‘?ﬁtchfcﬁh&soﬁ?e@ WC YFAInofher BeSof vEOSr is3 ARkl vBGor,

nucl’elc acid targets th |nte ration vector to the
Wherele@fiflé@seHaNﬁgseg@gn@ﬁn%bq h@t@gﬁtﬂ@e Wwhat genomet (Hisfussgd in more detail

belowﬁ cm@{awwoﬂé QfOdHph I8 loif aﬁtoh&hw @pﬁ@tioﬁtlﬁ a Hobtecell @AV Which they are
erm "sel ect abl e nmar

1ntr0d1§:§ﬁ ée. g, vegters baying élnr?élrgkrb?te regﬁqfﬁlgﬂ e@labwﬁ(lénoslr}pgﬁr l!fost cell). Other

vectors airﬁr@ntegraﬁecgmtteﬂle rgenorat ef & hasticdll apop enductao inedthe host cell, and
t t t r

are theYe%ﬁz ?éhcaﬁ%vaé&n ﬁﬁ ?he ]ﬁost é%lé)gé 2 @Q&E9%%§%ﬁ%§{ef%ed vectotrs are

capabl@ of diz¢qiing ke Wk@wngérg@nes:to rwhastathey are epeeativelydinkedr Sych vectors

are refb{ReP1o3RAEN 'a§“1%c§rﬁbr?1ﬁﬁta&p?es§i€5 Kt@éto&e '@@r LR F}E“ S@Xﬂréﬁlon vectors”)

presence . can be sel ected
cohitedFrm n@ltqgﬁ@@e\ﬁ:@tqroreé?réw 2 Neqt%thab@@ﬁe@g@fe m% hpst cell and

which kisSies prEls@HEm SRy g’én‘éQ)rb eﬁﬁa@ﬁ)ge“fhm&)m)i; a Eatgéth% nuclelc acid, one

or mork At s g RineT 1S8NSE ALbF SUHEREEH BaHESTpA ftionSas a
micro@gajuen ae®ndmonoDNAe rapdis atian sparnsieed hewirdafsgirefgrréd tdoastdm origin of
DNA I@ﬁﬁéattlo}{ u@ﬁq 6@@%1‘ YRt a6k Zmﬂeéﬂa{l% varr éz{nrﬂﬁﬁ& B8replicated in the

er sequences or
host cqllid itdhep begriatagerteduta t AmEtzce)lexgnomﬂle procesp of DNAsrecombination

such a#hénb! s TeBorABAEA thafintPhECA BRI pIRE KEDNIE o @%pemﬁc locus of
used t ressio stems di scl.ose herelﬂ%enco

the hoﬁéﬁ@ gﬁ‘?%’&% or ef‘ﬁ’é’PPee 18 Buckic 26 JRTEEISH InfggraHnoypetor to the
correspohdingerefioatin thdrgeauinetwirphit thambydiontlogius aboontbingtiy integrates into
the etohe inability of an organismto synthesize a
EPA*%i cul ar organic conpound or netabolite required 35
f dFheitesn fsadeotabl markee Remed“delectioipm@iker gandu Xsslactablte ingrker
sequerftE” G e é%ﬁl@@% ﬁ%l&ﬁ@blaﬂlﬁllélb dd s&ﬂ%h@@éﬁﬁé@ bt & vector thﬁt confers to

auxotro IC 1S corres on ective. Auxotro

a transfoymef & th%a%‘famqgﬁ St fF&ﬂ%S/tO Algsyiyapdess/ngb sargsin the marker

gene. F@rT éﬂdﬁﬁ@@ hd2. yalsfbr_ﬁh@Rﬂ§ BBhe'i® atsaIeGlﬁbleriﬁarﬁékCéeﬁb Geediisélits presence
on the vect

can beysFgteqfirdy RS S COAByPE BRI R0 P db GiiEAaee h wracil. T
presencd cdrﬂi&sw&iedﬁctedrﬁ@glsaby the iy balstyriod celllEt @nmlnmgelmﬂ gene to grow in the

presenPé)g[Pfk ?@%‘Ilssglgﬁéﬁe Hs}éﬁéa en&s&r fsgr?.l bgéjs (for}ﬁ)t @é'sgeﬁfl% ne?d to display

both ppsitiver angk negative' w@n@n@yaé\m—loﬂltmgﬁém@nm Of éfdé@;f, SedBIeneLsSHT genes

from P »a}rshss uﬁﬁidé ABELESISE? ARGR £284,Y YSD, cmlxslgana PRAS. elmge%ral a
ional R that is not nor pr oduce

electaﬁﬁemw } 2608 1ap UsepHthe GXPISSUQN Fistegys &HOSFFQ rhsmn %ﬂlqogw a gene product
that cogfplémiérenin gusptiephicanutafiowiiethe hosthrﬁaLﬁiettdplﬂG ﬁ‘iutﬂfon or auxotrophy

is the ihglt%iﬁ{yso‘;ffaln%ré%%gﬁ%o T?Xg\;]ﬁers]fzi% :%ep}sa%'thcs 5%@&5 gctéoe roat (ﬁ)lrj ghei%)é)?ite required
for its grfowth {asrdefined by II&BACQeAu@metsopéns ediorggnonethat displags this
a

chmacfé?lst\f@ %B&i)]tg(%auc F?}é% ?c%r%_ﬁ g@é%gaééytﬁ,teh gﬁé{x\sé'trlt)ﬁhy f5:1fe op}?dgltﬁ of
PrOtOUQBh}iO mannosyl t r ansf er ases,

N-acetyl gl ucosani nyl transf er ases,

UDP- N- acet yl gl ucosam ne trggs_port ers,

gal act osyl transf er ases,

UDP- N- acet yl gal act osyl transferase, sialyltransferases,

fucosyl transferases, erythropoietin, cytokines such as

interferon-a, interferon-0, interferon-y,

|nterferon w, and granul ocyte CSF coagul atl on factors

o r . e .
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fusion protein, angiostatin, vascul ar endotheli al
grom h factor-2, nyeloid progenitor inhibitory
WO 209085135 and ost eoprotegerin. The term " operB€T/Us1098/013719
| inked" refers to a |inkage in which a expression
control sequence is conti guous with the gene or
uence of interes tabI e rker %
tﬁ% ?@r%lngdmc EﬂaCé prre gfooq,]n%q: eig ﬁgldd:gﬁée (ﬂnthe vector plasmid
that dl&ﬁﬂil.thdﬂ (rsertiaf byhomodeg otk Ppecefthition @f theotec&r Gtegragsn plasmid into a
specnf%%[omoﬂ%gtohé fe8s p g hEhod Ahgd 81”°§mg& 1§8u%*’r ol the gene of
expression sequence" as
usBlek them & qqupmeslfsntmmoir ‘gens] efontertst” @é’qu@n@@sldefllmhrest" refers
to a mitefc A5§ Saeh Wfﬁ) %il?%ﬁ&ocﬁ}r;gga broidifior 'a%h(ﬁ’i ?quﬂgthat is not normally

sequences to operati vel i nked

produqedin thedosheedlo rﬁhednetbééﬁ}éﬁrd@%e deeein ablps sHedentgrpygssion of one or

more segidnc® oftiiRrdst aNSGes B infétest %ﬁb@qﬁteghft@‘ﬁl@d h Rb4t@BRkenome. Non-
events, and transl ?tl on af .nycleic acid %ence

hmmn@?ﬁfi@@?ﬁ GhScWRRTeS of miergstdpeide SSUFRES ew&e Qriefr gnore polypeptides
having aneenaginatid acivityne. b, ah enyme whichaéfects N-glycanninéiesisamd host such as
mmo%glaﬁﬂgglfagesfﬁ%sg? qﬁ%osslfnﬁﬁ s dm{;%qrgi[%ﬁé* 19159%@%% tg@hﬁ' banghs

transms@q&@al?e@sylhansfsnaam UDzPeNcgqemlgaémﬁ@scfltrmsf&rasseeaﬂhélﬁ@esferases
fucosyitl"‘eﬁﬁtsfe?d%@s'jl 'E:Fﬁhlrof)éﬁﬁh kA &T Ltk h@ﬂ)@é&fe&&n R mté'rfel?@é BMRterferon-y,

I ndin SlteS uénces th t enhance tDTO eln
a

mterfegqra@* %famﬁwt%ﬁé eraglagign facters svcheas fagar ¥ifktfactor IX, and human
proteirfChévieile BiPteetptof@Cheinl NG, IFME ufkinike, cchtymaw; Rreaafyiptialinhibitor,

di f f d th t
tor-o HERGER, Sh L Sd sRSRE B rotend s Pdagbr T v
fusioniprattingangiostation, eascular bodwhelial ghiwiblifagors2 tmyeleldd)rogenltor inhibitory

tr erm nati on sequence. The term "control
fact o é’dlisé‘sﬁéo@ é} 1iné q rm
actor- HQ intended to include, at a mni rum all

ent @pqnﬁu@by linked3 refersite adipkage inavhicl p expigsstens¢anirol sequence

is cont‘?g'il@u§ mh‘iil@ééne'd?%d’l@ﬁc@é*ﬂlﬁér@ﬂ at sé}éUﬁlﬂ@ ﬁfz‘l}l&r WBRSE sequence to
resence | S dvant ageous, for exa

e
Comrog%?alﬁ%ﬁ%’@§§ ﬂ?ﬂe&ﬁ&r FEAUCRLE: 6%1?"? ép eggfﬁiﬁé%%’tmi'ﬁ“él“?'éﬁeﬁm‘hat act in
trans orbﬁ@dﬁbhéﬁif(btcohﬁshhe@ehe oi(m&%@;t eSSI on host cel |

resshon host
o1 W 67 By B3R S EPayenss”REDEN R Rifb T hhugeorice
sequences whlch@reanezcestslary totaffect the V@@@S@@i @%ﬁiﬁfg sequences to which they are
operatf) gl}/l uceg&&%gﬁ&ﬁcowl ggehu%rnl r re o 3@&{?3 ;6\312(312 onp‘gfthke‘%ﬁﬂscnptlon
post-tram@npnmaé YRS, ead frandationgef nysleje acid sqquengest Expregsion control

sequen‘éH@in@ﬁfde afprophAte tlafisdr oﬁ LPESioh, @énﬁﬁﬁﬂ@)nap&)ﬂ{dter and enhancer

sequeni, a1 00A BEPtelas HEBA® MFAS BlCIDh S LAY PN EROS pEtals;
sequericed thaesiatehize gl apnio geRY Aagquentes that ehbarice tlaeslation efficiency (e.g.,

rlboso%g?’ﬁdﬁﬁﬁte&g é%) Ic ng rtﬁﬁeen?lgﬁrér% prﬁrgfgmt s"ﬁbﬂ 1?' Eﬁd Mleﬂ @x% r%l gquences
that enhanagipsotein seestinhi b patiessel sueh Pontmiyeqwn@m dlﬁf@ﬂs slepanding upon the
host m\‘?\ghﬁ}nlsmo fn $iBkarybied %ugﬂ Erdl @ecﬁiéh&éérg%n%llﬁ'ﬁ%h% p’i‘orﬁ@ﬂel‘ ribosomal

h'resideS .in a living su_alor or gani
u

binding élrt?nané mW@pp% terméqaéliog SEQHERCE, elerm g c%rg{ sgquences is intended to
includ®rag alﬁhﬁmurﬁ,l’uil donspondats whose pies@ﬁU@esserﬁiaﬁifdr eﬁcpfdsﬁon, and can also

ower, ar
includf B0 BoffRanchis Aot iesERes R an B iaesBE I CERIRIE gl scauences
and fu;aemsartnetmsecueh(cesl ar and nulticel I ular or filanmentous
e »9) > »
Uﬂﬁel tanxagg%rppgqngmg&en Chitfiess SQ%S@JF@ Urpldstibh st sPstem,

“expresyieih g)[s@‘grm (pra;lmp:ﬁ clhpgt RBOL amesed hpreémpsamtended to refer to a cell into

menbr anaef aci ens, Pichia mnuta (Ogataea ni nuta,

Pichia |i ndneri), Pi chia opuptiae, Pichia

t hernot ol erans, Pichia salictaria, Pichia guercuum

Pichia pijperi, Pichia stiptis, Pichia nethanolica,

Pi chia sp., Saccharonyces 15 cerevisiae, Saccharomyces

sp., Hansenul a pol ynor pha, Kl uyveronyces sp.,

KI uyveronyces lacti s, Candl da al b| cans, Aspergl Il us

P T N o
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Fusarium venenatum Physcomitrella patens, and
Neur ospora crassa. The term "peptide" as used herein

WO 2G0enss18H a short pol ypeptide, e.g., one thatPCBHUS2008/013719
typically 20 less than about 50 ami no acids | ong and
nore typically I ess than about 30 am no acids | ong.

.. Th ed, h I :
which SBEP RO SRS R THH DL at PR e REE et eh terms ar
intendeidhto sefebnalontyi oahe pamictliansubpdct pell yyep thedmsgarydof such a cell. Because
crtin I FLRRys IS oL S1Th RALYREPLLAFSOAIRATAR pfakfon o

-0C - 0CC
enwronpnmt@umﬂuenacﬂ;l sﬁcrfa@newgnammamtfgct Umdevmalmﬂlemnt cell, but are

still 1n<§ﬁkﬁe|d%§uﬁ 'ﬂ?erﬁe%e of \he Qérﬁp%tsf &9” 'ﬂ?ﬁsedzrﬁré?ﬁ AORESBRbinantHost cell
ymeric i de may conprise a

ept i
may bem?teépeléj or s<dl ki gremp Altire og Foayoe el gl regides ipa living
nsgm(ﬁﬁwghmwnstlnct activities. The tern1 fu3|on proteln

&&er % ug%‘& B}légre %IS ?Pg% g‘]? g%)%ﬁjé QJrﬁr eExd i95u8% insect cells,

IﬂmncdhqnmnnmﬁmnEaﬂsmnumﬂ@thsmndkw&xmskhybnmeﬂhuse t hey can
b st j - . i .
he SR UEL S RUEQTAE R BB uctlr o
filamergeust fungis .Y east angd fyngigneluds, but anemot Betedto Piskin paseoris, Pichia

SfinlandS@N PiAHPH SH A ml& PGS kS ARAA PRI Y PR 3/Qifczens Pichia minuta
i nf er est 6&2 referably at |eas

(Ogatagg. rnéygua 61\5/ gerﬁ}, &F %sz‘nngg, fzé'égzt tggmzot@/@rcms, E(ghza salictaria,
Pichia gﬂ&rﬁﬂurﬁ,CPdeza m@@rzﬁBrcﬁldJJt@ﬁ@ I Ribhiy: nadtharfodish, Fiohiak( Satcharomyces

coreifihos A0 RE35.o HA PR b opb B Al f B Kl Bhces
lactis, Gandida ylbicting, Aspergitbisogduens, opyrgépisirdger] Aspengiélds winzhe,n
T rtcho?g}ﬁza rgééep r(}]ip&%ﬁbﬁurg zlgtkngw{”e Sﬁzﬁ%n‘u?’;’ N Q0ibi Sg?zzgzneum

am no g@ i at |ea
Fusarigtverenatymy S hyseamitrgliapatany apd Seutasporgicrpssdst 15, 20,

arf‘lﬁe:t’e%rﬁ‘ e PRd&TAsdfked hérelrBRftrdio 4Dk GRdIyRbHe, 'e@' éﬂéﬁthat is typically

less thalln%rg ngﬁxgasggli%ﬂ}dr rﬂg%tetgplga Eylérg% tgerlr? g‘t%urtlio amlno amgs long. The
term asQf3e® H&phﬁrﬁom@aisas m«ﬂ@spd@i\emes had hiige e thatauinic structural and
utility. F 85135 PCT/ US2008/ 013719
'mu&b?#%%%éﬁgmg Ego%P%%M%%QKP |nantly by constructing
a Theddrai ‘d)oeia)megtlé & (RPSOmPasshs mmenmodbsoccuhmgrmidymptawelly-

occurnﬁ% fotdih8 QNG Ha gmﬁ{seﬂgtﬁﬁeﬁéﬂ%vw 4fa 'cﬁlaﬂ%g higirCo @ goly%eptlde may

uence enco rent roteln ept I d
be monosHic Ok pPESTIRg FuRBes aeplyﬁemd&tre%cowww |0§ ditferent domains

each offwﬁmlﬁamm&lmb&mdﬁet ad@?aglz@ced chem cal I y by
[ eptide, or a
R SpaPnprcB” B pRSuPERe oAt e Bfik5hidy Sr fragment
coupled &f lsatarologoas zmmioeactd seqichoep | Bsidreprobeans are psaful because they can be
constrdc{eltdrtg gB'rYth or@ dgggd fﬁﬁét ondl elﬁ?ﬁ@ﬁt@ ?r%hpﬂzvd &r x?ope%\lfferent

, Speci erferes wt expressi on
proteingy étf@'ﬁlﬁn prmelg@ﬁe\panses thenst | Qeeatigaoey %Il’éloééidé fram a palypeptide of

1nterestg hbPe ?%&r%? ;ﬁ?leﬁé’ta%(:)?)lr:?@%ﬁﬁo 8eild, %gﬁr; igxﬁrél;ﬁre{e@aaﬂly at l%hsﬁ 40, 50 or 60
amino gl yFdner mreférag& 97%@%@&@5 i B § thaj fflude the
entiretysofRhé\prodins of the ,presal@d indéntign hlatNSartivhlecutilig, ThéheterdRbiss
polypeéﬁc{eﬁlgc_?lal l wlt SShe s‘iol}lﬁrg%%? %t? Pre IF&) mvengi]tonﬁsc %teleagst P amino acids

|"ar i ona
in lengthyoften at least B @sindadids m lgngtb;andseeﬂl@fﬂanbdst 181 RO, and 25 amino acids

in lengﬁme GhiionehlsBRtISH ﬁ%tenﬂébl?@é;ﬁiﬁigi oY $6h Q’Eﬁ@ glrbté]ﬂ%’ Sull&s the green

neani n rst ood
ﬂuoresemg DFAQI) (QEP?PhIpWOPh@reappptaerang«m%%n% ha\@ng pareaulppptility. Fusion

pertains. Exenplary nethods and materials are

descri bed bel ow, although neghods and materials 15

simlar or equivalent to those described herein can

al so be used in the practice of the present invention

and will be apparent to those of skill in the art. All
publ i cati ons and ot her references nentioned herein

are |ncorporated by reference in their entlrety In

______ e L Y



10

15

20

25

30

35

20 BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gure 1 shows an
al ignnment of the P. pastoris Ade2p am no acid sequence
w@ 30QosdD35 NO 61) to the S. cerevisiae Ade2p anPCDUS2D0E013719
sequence (SEQ ID NGO 62). Figure 2A shows a map of
pI asmd pGY 1065. 25 Figure 2B shows a map of
smd Y2057. e 2C shows a of plasm d,.

proteif} P grétise d reaimbisasiiy bE oG ng  Bpelel e, aRe s gepich encodes
the polypeptide a2l fedpmvemit thepamyd i0frappk adth dnmﬂﬁﬂ&ﬁ%equdﬁcg eneditfg a different

protemc' &g@!@uﬁe gﬁcp %h%B eQér%?%%ogalB%s\{gg g{otelg C%ql%e&é§ RRYG: protein can be

produgsd shemically hy amblmlgmg(mefp@bmepu%@rsq frgmgjt ilereof to another protein.

t I ARsSERh TR cMbAD nhElEchlrcﬁf"'r@ﬂarsvt%%trﬁfcﬁel@&ﬁﬂ ﬁﬁﬁédﬂ% that, upon
Iucocerebr03|dase . single-chain anti -

mtrod%mop%tef ast c%mwpmen &g B% wailrspepdisally %&t%ff’r’é%s‘”‘tﬂh gxpression of

a protesm N g%n@ﬁiilﬁinctﬁlﬂbl nidERe aclo tnh(h&ﬂﬂesﬂfa&?d 'tlﬁ:&diphéltyst@\tedhce expression of
cel.l strans& W.t h

d
o protei B B N e PR EGH o P PRt DOy o oy s, antisense

nuclei¢ acide dnd ei RN nfeARIDie sp mohalirey shRMNIA ADEE&CIIB&'S SRIFt R esdbipycally less

than 466 Pé%%)g—l@tg gth? a@ﬁ‘%&%%r %@gﬁx g%éxgﬁnﬁ g%e lﬁﬁ%ﬂctlonal nucleic

acids. YGLY563 adel - cells transforrred wi th pJ904 encodi ng
Si DRSS &Hé‘\#’iseadgﬂneﬁ"’-:fmzteclﬁﬁédl BRAYciORFARMs hie@KRetih Bave the same

.the GAPDH p ter ORF not .operably
meaning a@%@%‘wp @stres %PSG?F 859@@!% gt g th ep%rb%‘v%ﬁ%pémemwn
pertairis. ﬂk@m@leﬂﬁ aetHade ané heldradd dadescriGé\belping dllﬂlﬁﬁ@hlﬂibthods and materials

simila R aont b (v kst GORRe8 el 3° el Bhs BReYS of fosaresent
invention andevillGaRPphrpnigothese odnkillADEIe DRFAUpabhtdtipnk andk edhet mferences
mentianEﬁ hBid %QQ%;%%%@H gz r?Qfe ﬁ'ﬁ'ﬁeﬂ e ?Hz’f}e dia chfk ﬁlec\()‘ﬁﬁlct the present

ones strans

specifigatiom ggiuding Mm@ore‘swﬂé) s@rrtmi{ yhe materialy nteéhquear@aqumples are
illustra¥e BRlyedndaidt irféXded @be Matitigper ably 1inked to a

pronoter. Panel C shows Coonassie gels of the human
CD40 ect odomai n produced in six clones of YGY563
BRIEIHDESCRGBT]GNOPHEHEGIMWMG& pGaY 1073 encodl ng human

CE@Q%{%E} S%%%E ah&&%rzr@[ th c{sgorzs Ade c))( Iam rsg{fl?etnger: (SEQID

'Y ARV e prono
NO:613 teitheti® cmmzame@m@p aenn@d@quuepm@lm& NO:62X cl ones

f h pGLY1074 10
0 Fxgdl ﬁ@@&o@@% 18%138% iél%sng Apsieiopd with p

enc n uman donmai n gPerany linked to the
;?%b?h%"@rafaﬁﬂofﬁ@&‘i Toperably linked to a

prmgmfeezc slB&ﬁQJm&};S Itmzmm CD40 ect odomai n

19 i,n Six nesgifq}l(& 4 ade-1 cells

t ransf “(ASnaW?a% 04y human cp40
edflguimr?:ﬁ shovparmiy of plasvkidpGIoY2092. AOX1 pronot er and
Al P‘% ative pronoter and
tﬁg‘t" unan S%%%ﬁ%%%p&oﬂlﬁsgﬁﬁtp%L ggd in six clones of

vdiigws 4 dhgus westers blpts Wa@mr@%sﬁ@cgew affthgypyotein progluced in ade 1

auxotrslsme é&gstmﬂ@ﬁamemﬁog%mw e/xﬂrés@h@cglﬁ&c&ﬁsmdase a

ter, and ADEI er.a
single a“%ﬁﬁf‘%ﬂsﬁg?@‘ﬂ}f@% Fﬁo ppia. F“‘illfehtﬂ“(ﬁ‘grﬂ single-chain

anti- HBRadmnB@ﬂyl moandxea imseehictymes of YSASIS63tadei nlls transformed with pJ903

encodltgé %% Hotd- gi"aeaé Iarhts IFIE% argllygn%ﬁge X@ﬁg%@q Eoet‘ﬁg%ﬁaﬂ Piorpatsr and ADE]
ORF opnrably)dndded e s DA VEGIYMRES and| dR-singl¢ thain antndftRhedibaiy produced in
seven Bglé’gnﬁ%ﬁ??;@ﬁbﬁegl EBQ @815 ea QYMl n}h]@QK %Hc&d‘?né Qﬁ%l’/'\%!lm anti-HER?2

pronot er and
antlbo@f epseldy lmla%fbtwthfé GEFP@% rpm@éﬁandrﬂeﬁi QR%ﬁ@tsop@fabiod_nﬁwd toa
1215 ade2- cells transformed with pd y2664
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encodi ng EPO operably linked to the AOX1 pronoter and
ADE2 ORF not operably linked to a pronoter. Panel B

W@ bawestitbe EPO produced in six clones of YGY1RQABUseR013719
cells transformed wth pdy2663 encodi ng EPO operably
linked to the AOX1 pronoter and ADElI ORF operably 25

promoley 5oL BT RGeS e ause (GPRY PSRRIt heven clones

of YDV §R641- esibaeinafprilP@withepGliyl §84 émkdingGB A loperaly linked to the

PR AR B A R B REEAR Yo o s G e

in SeV@prCéQm?ﬁ of Yileri64ondepr ealisdeosioanedeith 26U ¥ikd88 rengdding GIBA operably
linked Echﬁle sepo Serf{Y%fer QHEADAT ORF nbEbpetabiy/ ?ihk&istOYaeﬁ%therr Panel C

shows @)@nggsg‘% Ous pkths b r{? 5 (gécg{) ecggslgr? gm%xgstgle %1)? (r:j],ones of YGLY563
adel- U @ﬁahﬁBﬂhedWﬁh 8GL Y079 encddin®Nen@s0B4AY eclodemanrt diRehbly linked to

the A C¥tarter A LE: hGGAPA TR (iR g PO O G Bdpe human CD40

ectodograovproduadeR sixauouss rod frGICY $63 @deris calls ttansfolmmed with pGLY 1074

encodlﬁ% F%thﬁﬁeelc{o%oﬁﬁ% %}%&%Iﬁg?{ﬁk%o 1l %g{ %?AIL?[CI’ anc{ADE] ORF not

ration vectors

0perabimlald<edﬁ@a@m@r ofPanchP shaws tlmbmm@ﬁﬂ@ eetpd@mwnan@lduce in six

' clones‘éfh'Y@LY%A'm{elﬁ&‘ils FrafbiohREE withipG1SNEAY I RBodifle Afidn CD40

ne or open reading fra per
ectodomaﬁkwr%gviv Bn]ffrddﬁﬁP%A%]dpré?“}ﬂ%l e‘fﬂaofcRéF %?R% @E%x ligked to its native
promofeﬁﬁﬁxﬂﬁiemﬁﬁianmlmweaowmim medduoshin sﬂ;UﬁloﬁésCof Y GLYO64 ade- cells

09/ 085 [ US2 0137
transfofied 8 ALY TOTRSIRaTPe humae o doflayr BBoTS lipked to the AOX1
promotye awdd D&Y QIhEnadtaﬁrabiwkokedipm pombteai n, t he ADE2
REFES i AR Ot 5L iy RO S alirophic yeast s

I ne an t he reco i na o
transforged withApfegiation ¥petorsEngodisg esyﬁrr@w@@l (151?@ rReoghAishayys the EPO

producem sblsz Fl({nés oﬁY@Lsiellzgs:a%lz-f&ns transﬂ&%t ddniitin 9@1312@63 éné&aﬁlg EPO
Ite I ne u C nt al L n, mediu

operabfibigkeq 4¢ e AGE reometsr pEEALdd, PRk Oprtahf Tinkes fis hifive promorer

and thé EE(quﬂ@ﬂlcédlﬁl sieichumes bf ¥ GLAEIRI ﬁadez megeﬁmﬁd)rmedt\hmls ﬁGly2664

encodl?g gb (I%p%ﬁ%ﬁ P r?kc’eltd] tggllrleloévdrr)g?ptéroao gaﬁf %E epefngbl?' inked to a

promotgv.ePartel Bezhaws thecEP @ poodhicedint six eldnss af‘éngYd@M agps dells transformed

with p@fgggﬁyb%ctoamgsﬁm %geﬂabmmk\éa kd tHRGEHK1 %&ﬁ&%f aﬁJL@DEz ORF operably

I nant "hos are grown | n

linked fo,d% W8 PROTROWB b B iERS) PHGBFEHE St CIPRES LK @W 11%15& ade2- cells
transfoinkd e«ﬁthlpa}lﬁsmcamhg\ BP0 serasle Hhkdl toRe ADXlepohiirngd ADE2
ORFnﬁﬂ qﬁ’éﬁ vent| on, tthe appl i cants di scovered t hat
A4 d8PRPBRC vect or for introducing a

recombi nant protein into a |ower eukaryote host cell
DETAfLrE'J}? ljgsdé:ﬁ“?hgﬁ%‘lb §HE NVENPRON! cul ar marker gene

I'mcludes I'n t ntegration vector a nucleic acid )

endsdiresgnt NEentionMIPYi hmaﬂydﬁﬁrr%@ategéhé%ﬂw @sgoblgver eukaryotic
cells S\Y&‘Eeh% 9&5& bh1afRhkSs fﬁl@g]%s ah efpressich SRRIAI )éxf)ﬂef»ﬂi@re‘b@m@mant

attepuat.ed r runcated pro e
Pep“d?seﬂli?&“é'%s Phgmﬁ%ﬂ"‘\}é‘“ﬁ%gﬁ %Fﬂ‘isytl’af’“‘i fRpey gﬁ‘?ﬁ’t’%ﬁ’ ‘{Bml@fes a method for
expres$ify & redothénanb pfbténheom@hsmg obtadiing er comstructingslonat @bwmg ade?2
auxotrt gﬁ/? ga)é(%t (%r ha? YOnv%err eeup?{g!ﬁtoeg’ctﬁlég %nléf mﬁ‘%{?‘u({i’rﬁ%m‘g%{gél Hemtt?gratlon vectors
that are/eapable of sntegraeng mtethei ggnome joé theg@hé aexwfomltpestnosand which
i

compri  muchaC Aadsniqting STAPTITNAe! BR of Sbun RA2 (AMCTOE) operably
linked g 2 pwgltha@g raawctmc yad 9zépre$ssn& % Ig9Q@PIngnt HyRLEN 9r %l@t:'ilw nucleic

t he reconbi nant host cell is capable of producing a

sufficient quantity of the narker gene or ORF to 20

render the host cell prototrophic for the auxotrophic

mar ker and thus capable of growing in nediumthat

| acks the nmetabolite that can conplinent the

auxot rophy. The weaker the promoter |inked to the

con‘pl [ rrent ary rrarker gene or ORF, the hor e copl es of
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25 host genone during cell growth or passage in nmedi um
that lack the netabolite that can conplinent the
waenoonsaphy are rendered auxotrophi c agai n f orP@TES2008/013719

mar ker gene. These newly auxotrophic host cells are

at a selective disadvantage in the culture nedi um and
acid of;%\ eesg,ev]rvliiaelgeleé § %Iﬁqgéogt{o&aép%?rg%%g&é ﬁtg gléetpée%%(r)r}ero%pﬂe ade2
auxotrbpiiostraing thy 4 DX nders tl’tehﬁ:xbﬁbﬁgé afraiqprotetbphiic ¢aridaning and the

[ a t sses_on

recom@iﬂaﬁﬁ;%f)ﬁé tp?(%ﬁ% 3 ﬁlél%tlonaﬁ1 nu?lelc 1% %gfpfﬁffgf’ e TRdT rec%glsbmapt host cells

Fhe ol FHRet iC aci
are selpgiedfordn mediomm ﬂmlacks th@nnezmbqlngadmmechut cam be gupitaisedin medium
that ladk38he hietB8liRLAdeRInY BF Irﬁl‘he tlhgtr 1%91"&8 tgg égohfteﬂfdenme In general,
an wWwo uc e

reconbi nant protein t

those reepmbingp hosieeshls shat aigliripse e éﬂ;@pﬂyakkﬁr trReertantss gl gryn more slowly

and wMQSéU@ft ovéngmehs [}fé, refGthbAaS cellhRIgrab ., TRE thss b6 teeRants over time
artic arI%guseful for

r od
will ook G B FTRE rapo i hestERl o 8 b pRBPE BT gt pglydeife metabolie
adenink ar gremediant thhi etheolacketie nﬁetﬂmﬁle a)de(mire:i ns 35

('Iﬂ‘%ieUQ f)ll Qﬁé’éﬂoq' ?1)1Ven85 @% 11 d%%gl'e%é& 1 %? ﬂgn ﬁ{eeintegratlon
P REAScE Hvsnhn, HEGYER F iR

vector ﬁ@t 1quduqmg,m re@hm@maatjmmen@ pthq) e lcg\wrgquhalorbtedldsbm}( that is auxotrophic
for a pRFEalaY Rafket Bhhe i!n%ltﬁ@§ & fetht ratlmwrlécﬁ\ﬁf& fz‘éid @fcoding the

|ntegrat|on vector is pr0VI IS Capa
complimgnty Marksy gent or ORE fgléwélﬁ@nbﬂle maﬂel\mnz 9 §>/Pé‘81§ PBSTab]Y linked to a

weak, fi€Subied 0G9p] Fih8ated PRNBIKQAhAIGENIcES ﬁierlﬁhﬂe agiliwhifahe promoter to

et G By T P 0 B PR PR Blo b
compliopmtalprgvided ket ntore thaneak comyr ofithe mteg{hﬂlcﬁnmﬁkﬂds imegrated into the

genomE Tﬂ&q{o‘ifj%f Cﬁ@%‘éﬁ{e e reQ: mﬂﬂflﬁﬂg n%)ﬁ] gorﬁ?ﬁlggrﬁf@jtlﬂﬁ%he copy of the

lntegratlﬁﬂ &getar ansheagh eppy of tﬂiamtegre@@n wac@rgs srapgriptipealbyastive, the
recomSIRARMBsL R11GS U@abl%ﬁpr&&lﬁn@%ﬁifﬁ@i@ chtﬁfxnfyhﬁf tRe Pafler %@ﬁel or ORF to

rendergaﬁ.'lbq ::'éﬁ?rgtqt)lfpga Y Bﬁ-fe&tgﬁsttr%hgg S qErE Htglg t&g}l}; tee ott growing in
medlumrthﬁa&&tsIt]l&gméfiuboh’@&hat@ﬁh bsmphmﬁﬁtdhbl autdiadphei The kvehlod Mlie promoter

linked Eo @1&: catg% 18%'8 aﬁ%%ng%% T |gFlée h%ﬁt%ﬁﬁ%oqgrﬁ%%ég § t;tglg 11¥tegrat10n vector
1ntegraa6tsﬂxmt<r thplgynomaof e rhestade]l thdt@senaededtriiendertthbibett celéptagotrophic for
the au§Jﬁl%ﬁ)hf@ ke, Q365 thl‘fs V\tjﬁh'lxlggé' &)\%Hs%f TR iﬁ%&re(tfo%v\%ﬂo? e ated into the

row nore s over

host g%@@r@@@ﬂr@?% grvther mgssageemgpwm timéaql@@g msitabpdite that can

comphhﬁ?h@ﬂfe%k&tr@b&@f"ar& témelwulahx@t e Mgt hﬁgllqeh llrﬂnarker gene. These newly

auxotrfiie o Sl e ALt SHIET e LY 5%5’%“?“@8 ik St el ond ip gegeral, are

lost as theeremaimiyppiot@rophin lsospbdlzaoatinre tb@ow leé nepdioster \dgordntly, because
. t I K

the mtéééﬁ"&n \Feg{otrlcgﬁtgiﬁg)%g Veé(gf?-:lg%lgn EPS %éeass%ne%r njlti@ tr@c%g)bmant

proteins o fumﬁlan%lpwpblmmds'rmf iptsresb bmttcelm pOHRINING qmdqr apAre gepjes of the

integratiof veét@ﬁ@ﬂpbr%aﬁée Resd ofGRd fecoﬂaﬁlﬂaﬂt proftem! ﬁ{aﬁlw&ﬁcﬂ’ﬁg broduced in host
recomai n host ce_@g are rendered auxotrophic for a

cells thﬁé??ﬂ%‘ﬂ? ?nlyé’PﬁﬁﬂP)fzo FrHYEHaUR VEifovi ng or del eti ng
t MEhegfOR2, Micthods UfiateiglodindGyitbas gfam Ereﬁfaﬂﬁiﬂﬁérly mﬁﬂs“@@mducmg

rodu the or
recomiifint B QR i pceaBpHE R EroBERE Sk Mot S8R ORRIAproteins
(includingpeptidpd)i or ﬂuosttormbhlhcslela aeids herprovided f Ohume thewpredenaimvention
prov1dé§'§ Slrgl{hglhlrllﬁ ngnc\ﬁgzg)teér?]&Pga ic gf? ro'fﬁ?%%:.ki‘wﬂ% ddeﬂ'lg o@tgld'ngd or
constnyéq & létea@ﬁlraé vegfenis p@@wé@dq@m ﬁ@@paéﬂ@%@rqgratmatmto the genome of
conpl enents the auxotrophy; (2) a nucleic acid
encodi ng one or nore ORFs quodlng a heterol ogous or
reconbi nant protein or peptide or expressing a
functional nucleic acid of interest; and (3) nucleic
acid conprising a targeting sequence that directs
insertion of the integration vector into a particular
target Iocatlon or | ocus _of the genome of the host

N ==l . a=
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unknown function. For integrating into a host cel
pronoter or term nation sequence, the pronoter and/ or
W b@9IngT1as nat or sequence in the expressi on casBEr/US2008/013719
used for regulating expression of the one or nore
ORFs encoding a heterol ogous or reconbi nant protein or
epti{de or 30 expressing a functional nucleic, acid of

the aufGOphESHS AR AT RED FORED ks MuEre dris o AGPAkYREAE 8T ORF that
compllfn&’rnts thaagaitiopy ahé i 1s ea'thegbpdralﬂy linked @ra weaki, beyptiay gehuated, or
trunca gg)rom& T orl:nor ger i Ia§/1d laltrlé] eomgauﬁan% ?(htgl{r:ll (ii-lo%F f;e(ll]s)ln W] 1éhza number of
the int¢gpaticn Yestirs h@lel bege maegrdicd detotthe gertommee tprcgmp(hment ths auxotrophy of the
host céﬂ 4r€ Eel&ﬁ@d inth&ghAY t'thnlaM@sCtBQ Petaboliftf tﬁﬁtc%fhphh%?ﬂh@%h%rophy and

e vector Into prompter via rol

mamtaerreéé%%pag%%%d@a%ceﬂlé @bmgﬂwat theheitheg lacks thengta olite that
complﬂmltg tﬁébh)&firo%ﬁEbh ﬁlcm&m&ﬁetﬁﬁ&ﬂs ms@mﬁﬁmmu $he afxb&bphy In

rati e ex cass tte is |I
genera},n}hcksg dec[oaﬂ)tull?élt pgﬁrﬁ B}ﬁ%} Ee aqxt?érop ﬂg(revertarYts) will
grow rs@q $kivde andidilt beld%OGVerCtmhd asyle eccadjbamantellsare gmwn The loss of

revertaAls tﬁ{net\a%}ﬂ {lﬁer tRE 1%%5 %glanf E(%lt‘ g{lfsear{a ?ro%ﬂ. nI medium that
opera e reco I Nan

includesithe mbohteafr in nteéuen dhad gishes lacks twongiebelitesThissphenomenon has

been oB’éERédSE Q08¢ B34 ?]e]a%xoﬁéﬂlg 'nﬂarkéS?HbEd ?JR/P or L¥8Ghd ?ﬁ@ﬂrrently believed

nucleic is I Sru expressi on of
to be dup at Igastin ee? to PogE HRnsRereldhe nteaabpﬁt@ ftrcarlgl& mpdiugy info theg

;wcmn&ﬁ&ﬁgbgkeuthe integration vector into the genone of a

t i 1 h
" dB gl ¥R teramingp ool e RS P YOHARAR, forg Perticular
organit bemponinddryatmowingex tdeleting tlat geae or teeusendodimg the gene product
necess&x?rfgleém P‘gcé{?ﬁﬂu‘é%%@%é Q%ﬁ?%lhﬁ o‘?raﬁ‘?{x’t%ﬁnédlhk ’ roﬁ‘&l:%%ih% organic

e tar sequences ar
compoupé oem@tab@lﬂtet H&e guketeenhic hasit ﬁ@%eare t@@im@s'femed/é/ﬁhsm integration

vector i8R 8othPri Mﬁ&@l& 'a@xﬁtc@fnptn@ ?eald z%rﬁé‘EbRF) encoding a
eats lrect r

ner re
selectagf %r geéle'ﬁr@ eF g ﬁ’ﬁlaﬁ‘élttpﬂrfoﬁ‘é{tl et A pBID; (g nucleic acid
encodlh@ ent osmoRfORACend@dkRy a m&omgbﬁ§6§ﬂeeﬁn5ﬁﬁﬁtqirbt%lrd¢tl’pdpgde or

of ., th
expres 8 BIRRUG A aPeteld Sl PEAEraar B8 goig PR Hirgeting
sequenice that dir¢ats msewtiak of theyiptegmtiontveenuatte d paricular tangetlexition or locus
t et only host cells
of the gin%%n(g tlﬁét)ﬁaosg Q?IEB}?HBIBS[O% Sﬁ%ﬁeé?&g})ﬁ]?ﬂ{;% rati on vectors
s UFHe; tageting sequenasde rthet Plasipidsgn ceeprlswm sarpavathipthe host cell

genom% REcHR 49855t 681N g, RhON %ll@bfdiﬁbteﬂ & témﬁh@tt)%dqﬁgn@s BES Eequence of
Integ ation vect.o ear at a restrict

unknowf Saedo8 PR inrestBieatioge b §FIDREBT o ot GRusegencs. he

promote gud’octhe téFhﬁnatmesetmcnde he thei axpegsiah esssettd usedd Hfer fegnlgahg expression
[t

of the (?%eccg élfrﬁ a(?ift S én@iélln%%] q%te%lggglpsvcﬁ‘ ée%?lggélsl%g gﬁ"(ﬁﬁm or Ipeatlde or

expressing @ fnatignalawcieininié of intgresycan ial@ﬂ ferictipnes thettargeang saquence for

targetd@ﬁfe%tegﬂaﬂ&@védﬂ@r @QH@fﬁFgéMéclaﬁHﬁ BbrSexdRiple) %eeﬂﬂ%[é;r‘é 8di@Bf (1) or (2)

e targ site. Roll-in
above ganhe Bﬂfﬂdéa Guhost %eildrfemﬁ!ﬂ e host cﬁ@we@é&?w@ ¢he promoter
to whld:mthueﬁtégrﬁtiora{fector\fs e fetéd. InZsppatdirof t(le?%'fx)r in®the promoter viaroll-in

single frﬁgso n(} cglggéq%ageq%xabltggﬁ%é{c&egggr At 2181 %g? 53 Iei%roa}o er sequences.
Thus, aftdnentegragdmeithe apiression cassette mtdllkﬂpprdbly]kmlcédtto the gromoter comprising
- t .
the tar%ﬁ%g ﬁli%ggeuéﬁdif thF ﬁ%gﬁ%g T ﬁf&&é?%trnrﬁoetrhgk nq?t@r that waﬁ(the targeting
sequenge brbleaperahle. akhusnindthe epcemw@hb% cel}, expeesEpl PH betsrologous
pronoter, a cryptic pronoter, or a truncated
endogenous or heterol ogous pronoter in which the
truncation renders the pronoter with a transcription
activity that is less than the native pronoter. In
particul ar enbodi nents, the attenuated or truncated
pronoter has a 25 transcription activity that is no
nor e t han 5096of the act|V|ty of the fuII-strength

T Y T LT ' T 1



10

15

20

25

30

35

activity of the full-strength pronoter. Wil e not
W shing to be bound by any theory, it is believed 30
w0 baw/oss13feneral , the nucl ei c acid sequence adpErER1008/013719
the ORF encoding the sel ectable marker gene wll
cont ain a so-cal I ed crypti c prormter that enables a
vel . of .ex SJ an ct abl e mar ker

protemg gﬁ@lde AOEWﬁttl?I@ BP ﬁlﬁtl%F 41 wlaﬂq SJ“%‘H’fgf?XQFegﬁan of the host cell

gene adjacdnnto thie tagetingdgie. transcription initiation adjacent

t Oll‘ { fﬁ? &%?E thseUiHe%%tﬁg eEt%r H{t&) ﬂ]lé e@ S‘me %\fvla%?%% 1 q%o{l rﬁg Flngle

crossovmrhomolwue r¢os>rrtbema§wnt tlne VIe@toeis ln@eumi ycel¢ayling thg dntegration vector
ata sﬁ@ Wﬂﬁ £ rt‘érg«t:tlﬂfg @UAHEBRY 1o prlifided) Bndap hEERERINBoREle in which

e I ntegrati on vector into the tar et sequence in
the targqﬁl@g ﬁS%‘%enE‘%ﬂ gre pisthg gpdselthy m&cufem Sm% 6 FRSERNER Heptsricakio a

duphczttfwl cﬁ‘dﬁ@@d‘r@ﬂh& locﬁgﬁﬂdlgéherd"fw diteet fepegp] BéhiRfthédealirect repeats display

a high Bq;co a&lll(gg?at\ég}q czpbresui]% r‘/%el nt.e E}%{r{?}%@l T atlnod etx?)?esglon cassette during
propagkdn &iShe &onil B hosmf:ﬂj tdamrdthddrhsc&osedﬂlempm whetetthe enarker is

operabgI l%%l&gl tB e%kh&ﬂ)t? ﬁ gﬁg 1z Eki%é I9(3':r1{151r§(:|r21? Qij#r&%o{ep or H(% B;o%(f}exoegnsures that

only hegfy p@lhs taaten@nmre&@ec@py Thuber ofiintearasion yeetprsi syfficiens dp Fender the host

cell pr&Btr@;%}QQ ¢rfe ARHEr Alrihf ﬁro?%gétﬁ)'nn 1195 pPﬁ@ltrédjfspQEt the 1nteFrat10n vector
i onal . nucleic acid i nter

is llnean;g af yEastyiglen GW?)W? BWCBITS ony eoxi‘cﬁﬂ% gﬁﬂgsﬂn% sequgnce. The
vector tHehagteptatd ihtdltBe tdrget GRE B}TEoll ) shﬁlglé caskdvet h@nb]ib@ous recombination.

Rollir Gpelg Praspaver B RofPe0iE s Subiflin 8%bfesaRlsenfiof Y uBiipleftion vector
into thégsitonwewithoutalisroptingkexposspen ®f wiet gent labthe dargettsiteg Roll-in single

4l T t
crossowSe‘?qug{b?]%%)qu Eecohﬁ?}rgcgfo?#ggg%%q %g&bgggnmo% o, Yeehst 22:295-304
(2005)mar ker (including upstream and downstream regions) is

ded e tr8sbridnt fe%ﬂﬁé’ efltteriRiLlabi6n 966K IRehAR the@ORFRASSdihH the selectable

- i s o SO
ortoa Metefmbgcna full-hosigth gtdrﬁot'elnbmm a hvehh @romdsteg aAkitauakelcindbgenous or

heterolgg?tfsnﬁrg 0 etr ee? %rlgpptil Ond heo(gf(f I QLA {1 ogenr(])ug C eft% olog()us promoter
in whighetdie mwncatwm rendsiks thelpgopatet mnhlaaransmxgm astivienfivtiisdess than the
native g@?ﬁcﬂgohh;pﬁ)ncuﬁ? %H‘l%%&llﬁél‘l% ﬁfe' fehhte of@ﬁr@fed%&ﬁo&? has a

RF 1's no erab kéd to an end ogenous or

transcrrﬁxoeraetltﬂ@b@ép AP m%ftertb%{g?% of Biesctiritpat the Jullysisength promoter. In
further! eniBo@émés, ah\&bdhwated ol b edt@proiioydithiaC a PrafsBRiplbn abtivity that is no

more it {157 oF She e SF s b profpiafe B REE R disugnis the
attenuat@horatrwicatyd pnérgoten Bascotpynsofiptidreaditivity ¢hiad is mnmeecthen 1% of the
actlvxt}'f 9151?15 @ sﬁ;}é@&l?gltolﬁ? k2 Whhe h&c\yﬁhﬁg EQ ﬁrﬁﬂ%&ﬁ heory, it is believed

otro e organic co
that in g@meralt the rmpléwswi memsqdméml tg tl@beBE mémjeg & selectable marker

gene whll @&ﬁﬁlﬁ%&lf@@% 8 ﬁ%rﬁ&@if that&IBRY BQOQﬂeJE‘FbP&QJréstsﬁm of the

selecalagRet ! it GYOHPORIY TiGLgS T BHTCRG! Rt pbpurious
transcr_lpmoadﬁﬁltlbtlﬁrnadjbwhattStfheIGRK suffieientopipesduet: atléw amount of the selectable
marker'2 Bgtl e&r%tgreosglo\é%l }Per sgnetctc'a lljegr(rrz‘]‘l Iktg} e&%g% g%ﬂ{é\ﬂh %)eivgler}]eeg I fully
compleragpit ithteauxtropled Mtlplh entggnatiomy ofghe mg:eticm‘ vector emteghe target
sequen@é ﬁ} @k %BsdtQ:][eﬁqu&:@ssahpﬁﬁ' "fulf F&‘rﬂ?%&%ﬁéﬂﬁﬁ Shth%%ﬁ?lﬁ@hya Because

erred for expression o ot el ns, because
multlp@éoe@é ”b Fhedateggatlea|vsqpéalustgbe\ﬁ§tearag¢d W(é1h6§en(%{ﬁ%10 rlilost cell to
appropriately nodified are capable of suitable
gl ycosyl ation. Yeast particularly offers established
genetics allowing for rapid 25 transformations, tested
protein localization strategies and facil e gene
knock-out techniques. Suitable vectors have
expression control sequences, such as pronoters,
|nclud|ng 3- phosphoglycerate klnase or other
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densities and secrete |l arge quantities of reconbi nant
protein. Likew se, filanmentous fungi, such as
WA@esfi1Bd us ni ger, Fusarium sp, Neurospora crBSHFHSHNE013719

ot hers can be used to produce glycoproteins of the

invention at an industrial scale. Qher cell s usef ul

as host cells in the pre L. nventi i nc
Compli)‘PB‘Péé‘i‘i/%}PﬁOHOB@r Iﬂ%ere %dﬁ“lz@i]"éoptfélq?% ﬁg‘Fé’ﬂR 9%?‘1%1’““""‘ or
peptidéosfunctidrab nudleic atid dfuhthterse all®% whik atdierprebsede Thus, the host cell is
capablg k ﬁr%agdéﬁmgr%lolf ?}‘ﬁa[g,g? % oceI tlﬁe 01(' E%?g%fﬁl%%%ﬁi J)fsinterest than a

host ceﬂbt@@t/ loelsdeeomnmoﬁ/tmqmeg@atxommtoremrzgnspdtletg its genome.
p% ot Bl the HRAR, t‘f@ﬁepe‘?atqg it hedd \A#lc)’t b@%k foF AR SSRctable marker

t ha the ex I ess gFﬁCO rotelns I N
gene sequepessin|the alawtrﬁamc t gedl thatrreuld Gomepets Wih ﬁlm%ang sgugnee for

mtegraﬁl@fi trBus, 36 Rirghiée dmBYdigients, Brthdr ge éﬂiregé&dereamg @omsrker (including

upstre%ﬂ (ﬁéél atg}egggrggf gg‘és gglne%/g?qrg é?’ggﬁ dgr nrg|th Xoe%gme or at least the open
readm@ﬁ@.ﬂa/e&ﬁdc&ﬁﬂ@thetrﬂﬁk& genk dsdeleted br wmokd ifonhthegpyome. Stable

recombEARSY S URLE! e cd SISI RRES 1o FRLor SRR B EraPlus are

ected or | neer ed 1
selected, by-cuitivating Ihettraanﬁ)ﬂmpébesta:ctb in & ¢ulire migdigm t.b@UladkS the particular
orgamQE&ﬁ% %rﬁ%o“?éjg n B%@'%Jsg ﬁiedsléfe%tab@ ﬁ&k%h%:n!& RIOEAR R oferably
pro U. ['1 shed No

tern ap [Tcatio

linked @ryggipgg@gxsdqr géqeggggougﬁgl-str prospgier bq1||issﬁ')]?eraty_lw ggked to a weak,
attenuzhlcherpﬁlld Préth&ier, Gﬁﬁ%ﬁcﬁé&pféﬁidﬁ&qﬁr b padidulgt dspectg) @0Fomoter), the

t abl et {
recomyint GBSl RORG Ao 9o SRy B S ey petdr inserted
into thPitarpétdopastondtsendrd grotugrophit fot the wsganioconyanatlioc metabolite. For
the tra{?{{@l?xlle% Hog{ @e@ 3 |b xlldgre}{ijv"ilg‘t%trf)ﬁﬁl: 8GR b?gaﬂﬁréﬁ?{?ogﬁ@ 6 metabolite,

ICU ract
multlplﬁeqom@wf élmn?gsqnenweﬁer Biust bmtqgepéed inte t}@rt@rgﬁﬁpcus for the host cell.

In additioH] $&%§e%ulyﬁt%?bopfé%§ the ififegfitiok Eclb@tor Eﬁgﬂ be xhﬁé@?atecﬁ@? the target

locus, §1gp\§A anfiquan OCI eg]gﬁg‘grg Shgelgﬁni%te {qgqu@g é{rﬂ?q gner seq%rence of interest
are alsalpmbetphy renders the cell less able to conpete 15

t i ;
p rlfﬂ% B%H'y V{?ﬁ aB gﬁlﬁt %{ﬁ pg?{% i%r?%lrpgegilﬁ ? Igg(ﬁegns because they can
be econemically g‘dmsd @i hiple yisblseaidishen apmrigriate)e mestifddbare capable of

A
suitable l@g)%o#}%r o var Cparft a\msrs g%}?tblﬁlﬂg!i &?ﬂgﬁ? Qﬂéwﬁ%% rapid
transfqrménwb Wgteda;a@éﬁd%ﬁ#ye%@ e@*@%@ééaf(lmeﬁ M@Qk gyt tgghniques.

Sultab@QFéQtorslﬁ)ane 4predddn f:élrﬂﬁ)l bequbhessy ﬁfcﬂrﬂd @Q&nbt@fst ir%luding 3-

nevel.d and van anden,
phospHogiEaglegbiha E reokjer epeIAsaepuse ind whorighh o sénbieatio termination
sequembs andGhea 8k 63desired- 169 ( 2001)). ADEI gene encodes

#%n Xest tsﬁmt %gké %&ﬁz %c%%pészgrﬁso ;ﬁi’cg) ? ﬁzeiﬂg%bédj Snd Hansenula

polquzmha A gmcnalslmprqfe"redofoo solhewleane becaReﬁdthsy gteeable to grow to high cell

den31t1@§5?ﬂﬂ'@é|c1%tteel§rg diﬁﬁﬁé%tof(igédn%lgﬁ@ﬁ)kdigﬂ QfikeRAsd 'ﬂFﬁnerIQ@s fungi, such
gene ha een ¢l oned frO”]Var|OE SpGCleS of

as ASPVé 'agﬁff fesggium smdMeytnspera egesarad ot anhs wed 49 produce
glycoptcteinge sf thednventin af' zRE@ldhﬁhthl&al@f (ahérwellaaseduladdchost cells in the present

inventpfidhide ikayon GRS B et 258 RkarfRidhditpdan o culture

includivigtlewer dukanyand c@l‘:snpla&b(mllesmdonam&ahm tadlsnsweh aalChinese Hamster
OVWE@% I)) Cold Spring Harbor, NY: Cold Spring Harbor
atory Press); Candlda al bicans (Kurtz et a
Cell. Biol., 6:142-149 (1986)); Asperqgill us
oryzae, (Jin et al., Biosci Biotechnol Biochem
68: 656-62(2004), and Pichia 1|glastor| s (herein). The
ADE2 gene encodes phosphoribosyl - ani noi nmi dazol e
car boxyl ase, which catalyzes 30 a step in the de novo
purine nucl eotide biosynthetic pathway. Red pignent
accurmul ates in nutant cells deprived of adenine. In
further enbodlnents K ceII I|ne can be transforned

. 1. i 1 I o o g, "
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di spl acing the ADElI or ADE2 genes to render the cells
auxot rophic for adenine, for exanple, 35 cells with an
wo\d@bAs:ass Ade2- phenotype. Thus, the present i|iPUBEN$10081013719
i ncl udes nethods for genetically engineering cell
lines such that they contain auxotrophic nutations

h ede the . h of t | ], |
e SRS gD B B B SR B Lt ey express
glycopecteinf én Whith the §lycd¥la2id0 Patiérn 18bukai-1ikS30RENadi3edl SSuch can be
achlevgf {))( g’hr]; atlgg sglg%tr ans&%ﬁ@u&%@ﬁﬁ tef(lt)rp & A e\é\han&/%r glfp%lylng exogenous

emymemmsw@edl’m’ Gerngmseedds MSelD(&VQﬁH@@?Q)ttbﬂ: dpsclamte g€mdich is hereby
1ncorp&‘5{e9the | edfefthcd. hleoraéi g[eogmb& RHEH bo ?ﬁe&b’& Br H%"i’ﬁeered to be

ce ex ressl ng esired protein

deplete@azprlyﬁ m@@no Hé(l#&ram%wufén’ﬁh@hmu 4 ﬂ@e%%@ %ﬁﬁn@se residues
ontot}ﬁlN-@ch@ﬂi‘@n@ deprittide a phenotype which is readily 5

5 AR TR PO JEACS AT sy s,

HIS2, HiS6g nd pliS € gdnes and alettods of pang tleudeaed for wableldenttie integration into
yeast IR S RERIARPA TG0 0B8R0 BB G217 BESBHPBRAS gone
and itspise fargepetist table nttq:g‘tatl@am Yeasty Selectable mmkm gansphat are particularly
useful ﬁ?ﬂ;r%&‘idﬂé‘the?ﬁetﬂ@&seand%?bt@ﬁé %Eﬁélrgfﬁmtﬂ@ rEut R K& mitdd tKCURA3, URAS,

are used mever
HIS3, %H?n%f#f %Jﬁ%eﬁé’%%«é@%lwl HS%falhﬁre&%aw&m hep gells and

selectaEIM mﬁk&ng}ines irthicRGhe paticHEmt zﬁixbﬁﬁphy fendl&rs tieeliaBds| able to compete
er .t

with of gy O sterpivyhart B4 cORERBLRE PR O IR BGES R eetul slectable
markersgenys anetthgscd¢atable Maviev genesiADE hed RIBhIIHSAcURAJ] el GB44.
hefh | ApRY eneeﬁ’ds%teglgclo}l]tkffrgﬁhvlagm% %}Leci%@ %?g@as't‘ %?rpfuﬁgf (Pncludmg

uce a eni ne and w

Sacchq@m@hwysfeevmaesﬂl\émmkgv sk Gang, 199 P 14 7dbPBY); Kluyveromyces lactis

(ZonneVRRY 81108 deP 2hiehl SINUY RRNBL:Z2RS7 Y96 ) F}Hﬁ? %gstorzs (Cereghino et
| ec

al., Geg%gq? 21398;&91{28({ er t %tpxlgeo gl}cgagsrﬁaSI L -fmlénmmldazole-4-
carboxashvdetitagids (SAI@AR) gyrakdtaseedhiiigs ﬁﬁdju&édifdrhié r@bb Ipultnye fgrleotide

biosynfrioRed RS PR adt In mp Bl SORELGIR! Giyaflink e,
c élHe 4 k2 gernet fed bicen tloped ffemoraeioby speoles |0f yeastlandhRingi, including
Saccha%i?z%e@ cLRL AR (?S‘ndégfanﬁm RE, lﬁfmﬁmi% L8408 nﬁ&le

pres Integra enone because o
blosynﬁxewrhywt"wew 10299alaéfzhed\4f>le§u Riolegy ofdhe ¥east tsﬁécharomyces
Metab&Ys% &m @%&Exﬁrbm Shathif ée7 qrids :CoRNSHNYHEHRINY: Cold Spring

whi t | ect f de/
Harbod oty rersong 1 PP (T dhabiohoh Tl 6570 (1986)):
Asper ghibesbryplre(iat yig., Biokct BeoteahhelgBmthan. 6‘.&‘6556 -62(@604 xland Pichia pastoris
(herem? OHRE A?@%eﬁe Céﬁpéldg @h§£ﬁ&%§rl %llﬁ%ﬁiﬁg Q:afb%gwagé; which catalyzes
a step méhﬁ: d@dowmwcmpd@eb@swhth mﬂévw@&edd@gmenwceumelates in

mutanttdéllk Befialofla@e@hOVi de a systemthat is an
rovemewﬁ) aver the rrent ?m for ki n

Jb Sivten smbofigasnts aicel ik ggn betaes a yestpr bRt will displace or
knock Z@t&ﬁe ﬂlrﬁ:ﬁbﬁi Gf bfior ﬂaﬂre&dﬁﬁbﬁ@phnagmt for Ei'wn]sly Skrditking out or

util fere tlal
aisplact (e ST LA B2 PR Th rader BERAABOTBhisHo et for example,
cells m;thcawﬁgdedmbhAdéZ pberro@rpns Thaes; |tlutgprasenAdsz|ent1m inatislzs methods for
genetlc%pg @ﬁé g%n%%ll lLﬁré% E&gﬁg% tH@rSl %dn iffa %Efo%h?ct ‘k@;@?%ﬁq@h“’h impede the
growﬂmféhmﬁlks |Thﬁ$@e@11t alea cmtammgﬂqxeﬁeahlé anutgionsioppthea serve as the host

pronoter and a desired gene for expression in the host

cell in order to provide a s%§ten1that is an 30

I mprovenent over the current "system for making

reconbi nant host cells that relies upon dom nant

Zeocin selection. Thus, the nmethods and nmaterials are

useful for stable high |evel expression of

heterologous protelns Thus in partlcular

. o e o
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proteins, including glycoproteins when using host

cell s capabl e of making gl ycoproteins having hybrid
wo@er00osgBEX N- gl ycans. The reconbi nant host cePCBHUS2088/013719

nodi fied by the reduction or - 16 WO 2009/ 085135

PCT/ US2008/ 013719 elim nation of the function of at

cells fqlg,gF Et%tllo%n%églljg tggrgfpuzgggﬁgt ﬁ(())sg\lgégs gx%éq%ﬁéfo b ocﬁwgﬁ integration
vectorsaticading ont eatioRgddsired gBabpreteins dncli geney whichWomipldneent the

avco B B RS ST b i s cary
gene(swhich caimplenzemt figstuxowophicietatiphe and projde apftenotype swhich is readily

ldmnﬁﬁﬁkué_%%% gia Adel - or Ade2- phenotype 5 are
fiorrre vvltha pl asm d conprising an ADEl or ADE2

oﬂﬁne m@b%@wle@qd;her@p apiaB(the ADEA e d B markersrasdaidef gF ade2
auxotr@ﬂi’d’ RSt a1l it B@nﬁﬁﬁhy%ef&%@ n%ﬁ_hg &B&nﬂﬁﬁht W’chzﬁ%@torzs host cells

ion is d is re
becaus AUt PSR 4 SRS Mar 108 Pichig Pelpris Tt gan be used for
multicoprdicaon.t Do dueygrimari Kaiominatt mﬁdbé}& lﬂt&:@mm ere ukbeé £ this purpose.
HOWCV%IE;?%}TII%QE’H dlf r§ §85@J8§sr§?£r} 1ca.nk|dS%(§ | % For IaJtn(f)le urlr%
fermeniiadiont mis f:@qqeoﬁy apidfcasble to a@rhtlmfantlhletlcso@mdm nentake el integrated
copies J@thé'hte %&}ége}ie stdp %ﬁe ﬁae Pﬁ)gzvelvﬁr \i‘ftthp 91?5&%9&' isc¥dsed herein are

are tra S orne

ethedc&ﬁmeilg bedrnenmpablesio pagstuse edgning eadpwdi ?Wblytherﬁs{ectable

phenotPRes M wer drowChndGiakiBl EGTBE. erhd‘r@fbre %ﬂéf&@gdda @oflﬁﬁlcﬁaagch are
enent

evited BT ishie ity S e SR 15 S R T
c dphy ad¥aritiges ADHe discldE2ygemard thbagrlay eﬁseﬂemt tandfermants with
multiplg%rd?fgg of the Aléﬂk@luﬁ g]?%(?éjén%? pré FI%BI iR HEHRL J:eqpmtegratff'd in the

ors are e expressi

genome by eelor.cgd lyl@e sg@lﬂe settmlmfé&@tf@mr@wnmﬂe nn%ﬂmmgsﬁ qegpies integrated
into thd\@&Honfeelcfuse R it s16% @r(mftth of 'széd 61 adéd cell®dBPone aspect, the system

h The
wilize{ iy GIHET iohPURRISRS O BB 5t 8lorSal s OLARATDE Sirsin coupled wit
the slow@IPKIhsd¥graihs HaGIAD Al IA d2e HENEE- @ﬁéln(ﬁylid adBé ifdédretion of a plasmid

comprisige Py af g “EPE L0 A0 GaREr tidinedarie URRES bl 6 o
promotenanda desied gehasfor expi2sidreingho hogoal npomlleetma cader to provide a
systemQEzﬁtié Ql?gnﬁﬁvérﬂé}ﬁ 1{]@& cﬂﬂgﬁt%bfgteﬂ%pm% %,v égygx‘rﬂ?ﬁadt Host cells that

I nt te usin
relies qppg épmmanf éeormn grleaiong In ﬁ@otb¢roq§e¢ctothp viterm ugHzesghe differential

phenot@¥dslof %ﬁﬁ@wﬂﬂt@cdl&eselb”cﬁﬂﬂbﬁ&de/AD!E%tﬂa[Hs%ﬁ?l%ﬂ Witthﬁé El@)rw growth of

refera i.ses at |ea
strains PTIRg POAGE LTS B35z ARSI REGHR (0 By s WOBYF iicEfAtRg of g plasmid
comprikiag tardopy bﬁﬁleS4DEl opABEér(ﬁbF ypaablyllinkpd & civesk, agemiaterl, or cryptic

promotfelo !34 § nc%njgﬁ ?n e fot %gér%%]sjl&i fnqﬂf flggt %P% 81rdeis &)35{'8{)1%? avé’mtngﬂ that is an

lmprommmﬂow theecnlmnqso@@m for ch@ebmﬂ@d@mel rlbas deéligg upon

domszntﬂ Qeé’(ﬁﬁ sEI8Ctid. Oftfels 'th® e ¥ AR Ikt Shke Ql@ef’ul ﬂfi‘fsf‘agle' HikPlevel
estrLﬂg ion si.tes of cloning site of

exPreSﬁl?ﬁ ARIPIFOYSRIOMINS. The i nt egrati on vect ors aI so

C.MQE,i if @artidllar eAdbdigitats; ﬂiéymaflo@aﬁd?k)%t‘dnab(brﬁ rﬁws k&onfBifant host

cells, n&ﬁ:hglﬁmt ed L1 om tg%slt g?lﬁsgpr}:&%{;?%%rtlb?vgh FS)B‘% (,;llogt cells suc% as yeast and
ﬁlarneﬁtow@ngélﬂbsmlls ewith maprowed prtodummtytfor tlegmerbrcties pof mebmbinant

protein riﬁcl %tg'lgs%ggioéélgsr gvgﬁll H{lﬁ% E&% lcbns éé?)]gﬁg Sxﬁig%g%lﬁ@yr&mns having

hybrid nomm@lgb %glaemﬁetTép &tCoFhiRAND @mslé? arg mapdifiedbpy e reduction or
enbodi ments, the ORF is operably linked to a cryptic
pr onot er, weak pr onot er, att nuated pronoter, or a
truncat ed honol ogous or het ol ogous pronoter wth
reduced transcriptional activity conpared to the
full-strength pronoter. In a further enbodi nent,
provi ded are nethods, materials, and systens for the
35 constructlon of reconblnant host ceIIs for

o ey o o o Y LT . s o
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-17 WD 2009/ 085135 PCT/ US2008/ 013719 transformed wth
an integration vector conprising (1) a nucleic acid
wenmonsigs t he Adel p or Adele activity operabl BCT/U810681013719
to a weak pronoter, an attenuated endogenous or
het er ol ogous pronoter, a cryptic pronoter, a
truncated endo us or heterol ogous not er
ehmmi}maleﬁ Rmﬁc% S desst onpomdoRERAYS BNy cagmgﬁe@awgoeﬂm marker
gene, sgelngs ADET u;m atiEMaCelBucitieh musdtion leddingioeddesine tdeﬁaemmgrew quite

slowly,r adﬁ L Iet)(ri]‘r O% %ﬁéﬁsg %ﬁr{ﬁg R nbtiugg resu [ Pnt ﬁ*ggléc(tl()g)o%g)mk Col8lies (that is,
cells withag@tdedgomdidé¢ 2 ipbenmype)s éﬂlmwtb@etctaklt withrapdide 1 ns.Ade2-@henotype
are traJFéff ornf2R it £8 a@ﬁ)t@&ryﬁ%ﬁ arl ﬂml dr 9%1%2 Gﬁh:afesgéc%]rvgféft operably

cation or OCUS o

linked tRarprogrpsersor exmspasingthe di szra‘t%Z ORE: Hreodded e Aﬁfegtnutatlon 1s
compléifdrit&d zirfdl b ksIDistrBRddrétt SdtAfopAlt M?ﬁde‘h‘ine’ that 1Y ﬁeroene fre rendered to

nave i Fg2ut BEAGEI dnc O O o bR e Kl PR LS whie

color aad &tgereolordysiBg eehiste facliratasilenti fication dne sdedldmgoﬂtherecombmant cells.
Alteméa‘q/%!gp w%f% t set, Xelts wﬁ?l? &0 9&% Y- Arleﬁo&%dplﬁe%o transfom%ed with a

tic prom)ter ted pronote
plasmid hernpeeog’dtméﬁii I or AdHsX @Rﬁs@sm@welmﬁdt openohlydinkeddp a promoter for

expresﬁﬁ%ﬂte ADE] Sf ODEQfO}Uf‘ Gt NLELEA cf& Mﬁ%ﬁ’ ts doﬁﬂﬁérh?&iedl BhY in

target cus are not ren prototr
recombipaiicalls hrGroniaE more g SRRy pithe dd1A sortfblg%% gensnitsgeated into the
genomerot otrophic, nmultiple copies of the int egrat| on
rated intg the t

! FE ofse P BeiPent HEQRREURh VBB Se LB IPE T glecible expression
of heteodpg@s gofiestih@anierpregsian systenv employingusist &alsj whehreahbdit an Adel- or

Ade2- Bﬂ‘ént%g[pﬁ gﬁcﬁ 93{ }té)g,ﬂée?]lg ggk%ﬂ)'eti ?ﬁ\net Té}%gﬁo%taglgﬁifgﬁgrst&ﬁtpnse a
nucleiq awcbeteepnmea pmm:tere@qumean amrenscemm tmnatlogirseqmqtleel separated

by and¥pEraBBRRES to H@to%tﬂg%t% A@Htﬂt:lé&’ atiare tte?tt:e ER®ding one or more desired
construction of ({eg | nant host CIEi for expr essi ng

heterolﬁgqtgr%pts% Q% Dgpti chgpal n'yplsfcea]c H:resb ésplpqu:g 1nto the cloning
site using efaﬁdzﬁdutgeud&DEEhmqw iRake prepér drivimitied to be dgpressed vidthe promoter.

The mtgarg%orﬁ 82(90 %rfefegab§¥ 8OIPBrétFStatj gOt ) gtggtéc%n{;\ﬁ%r a}g ntsrtﬁhcti-tt;lgl in the host

cell, follntved bpat least wee rotrictioorspe; wefetablyly rrmltmlc clnmgatiedfollowed by a

transcrﬁﬂﬁﬁ%xﬂﬂﬁ&tt)‘lese'gl‘qgr%g wWicH i GaRct Rk 1\’1 %’s‘?%él@ bUXlng aBBI%‘Enate known
ter, an attenuate

technigygs, @rrmctfgeé% fragmapcacodiag dodesired prlo&mpepolmemtde sambe ligated into

the res@1R€6H SRAWT cRiniMEiRS ST RO MidGerRIANRICRT, THE 1ﬁi@gr§ﬁ@dméc%rs also

ne or nore.nucl ei acCl
compris s SSH e SRR OER Sl eetarfg?ﬁ@?@ S6lectis Fpptihe graip consisting of
ADE] et #DEL pgbich noay treemdabthla anhtr@radtappropnate2Eanpejptiod@éeriination
tennm%tgpgeé{,l%%g ljtgllecfuﬁ&t %ale%ttﬁghgﬁl & Ina%)qne(g'%b@dlments the ORF is
nucl el ¢ aci se ue
operabjynk dutfam fgi-strength h@regtoaws(m hﬁmolegomwromatq@ and ircothar

embodtrﬁ‘érﬂ@tthé QRFtlk Qﬁeﬂﬁlyllﬁﬁb@t(ﬁt ﬁ‘c Sl%ﬁﬁﬂ@' wehk pldendias Bttenuated
s reconbi na St abi e recortbl nant

promoweet aeew%tgt tt jogaus wehettrﬂtoeavsetnomt«reeffbte peed transcriptional
activity €dnggiréd ®dhé RilDstrdigth plogitterl ocus are sel ected by

tivati t f. [ | t
el e 2o dindt SRR ART R apelBe, e Bpdfles foF e
constrefiondf regombmandie®p cAB facexpressingi letavplegail or re¢arkiBidantraieins and
peptidé%n%ﬁtﬁeeﬁlﬁgt gne R s el dé &vee 9 &l to rdifiler theghost ?ells

nant orne s contal ni y
auxotrephic fosggenane, tfqareexampé@ rrenctebﬂle\ﬁeﬁt e«tfeh nkheraded hpsitcslls pre then
target |ocus are not rendered prototrophic for
adeni ne. For the transfornﬁg host cells to be rendered
prototrophic for adenine, m /¢ than one copy of the
i ntegration vector nust be integrated into the target
| ocus for the host cell. In addition, because nultiple
copies of the integration vector nust 35 be integrated
|nto the target Iocus S|gn|f|cant quantltles of the

o, o o o o o o o o - Y
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prototrophs (e.g., ADEl or ADE2, respectively) or
cells rendered prototrophic by integration of

woreiobiogdias copi es of the integration vector intPBPCT/082008/013719
genone. In culture, revertants and transforned cells
that |l ose nmultiple copies of the integration vector

inserted into the target |ocus vv|II row.5 nore slo
transfopgd pithoa inisgrasiemets- 5y SoRBEENE 6 anefkis Soif eRceing R Ade1p or
Adelpndtivitpbperablpilinkedto 4 veak proheyerain aenveret @hdd)g’ﬁle@ﬂ‘ atleterologous
promokert O%rtlylé]tﬁ%}t)angﬁérag runcéat%ci enﬁggrfotug%rr]h te 5)18 ac{utsl ?%m e1, OF No promoter;

X0
(2) ong eldmgre mpickeic amds:cxhcodl_mg/m@ee_asr fumstional cmphlslcmmd:eﬂ 1In£¢rest tO produce a
heterofo%ggse&ergc%rﬁﬁlﬁm ORM & ﬁtlﬂ@&%@ﬁérﬁi‘ Rﬁ’élex@%ﬁﬁ dc A fcaPYCand (3) a

e I nt ratlo ector Into t %enone
targetipg pv@elceﬁ@sseqs@% hat diegs insetionsit thenintegration vester iitp ampgrticular
target [9ehfibrPbro&RdfBEe BéndnttCofithé BEKt a&ll B hM@l@Idgbué-&cbﬂfbﬁfahSﬂ Stable

nto the tar uence can be hased u ectin
recom ARt od LR L B hich B¢ Fcrate Yeripras Buskralon By Ta Gras! fhgus are
selectertgadul tiveting theattynséorgrdihese detls wha ciil ae x@idiump tHat lacks adenine.

Becaugmtthgltn OR a¢ n%ggﬁgr eoﬁ‘ggﬁi) %? t{ﬂ‘?s (ﬂ%ﬁ:lbl}o fi t% éaba\Pgak attenuated,

enenta
crypthollrreme}p@ tdmeied lpeeméter, mrecqmemn:et trenlﬁonrmdihqsecells containing only

one copy 88 ﬁfeqw@%ﬁﬁoﬁ %&tof: sé:r?ed"m{octﬂe 2 3&100s R0F t r@ﬁd o‘g)trophlc for

nus ratlon vectors
adeningy, ¥ Péﬁ{eut@esffenefé aﬂsé ﬁelé%m&?cre’eﬁ%d PIREOtEORRiSh le F9ples of the

1ntegra%ﬁ|v|%ct@f nﬁ@ﬁ?@lgﬁg%t@d f$e tlfeli@ﬂgett Idads fob e Hd@f—‘cd]'loslh aﬁ@ﬂtlbﬁ because
ormed wth

{ t
multipfi Rt duc PR yetsR ruishr hiqtrsed ink Bledinatl op i Afbgfticant
quantmdﬂEofAHepfbtela od peptidecaededignbe gpe dreseqientoobinalves are produced.

' %%Eﬁ)te %b&ilrﬁeg? gmgédbaxg ﬂfgdg gm&l@ﬁalq ggte{ns forfthe

copro el n rove
constrmq’qr@ntqf aerombinasg hosteehsisir ﬁamesmheter@lqg@us pateppmbmm groteins and

peptldéé"\gﬁﬁ?@frﬁﬁe Wi e‘ﬁE hﬁ@@ee@‘%ﬁ)f)%ﬁ (grgfé‘rprég&% !g)ar@hder the host cells
i

roteln furt r
auxotreelmp §°fcﬂde'ﬂlﬁé @géﬁ% hgshg ﬁ%% epdrap Oap%wtgéﬁé?ﬁegratwn vector
comprm:tlfgl (ﬂwhahﬂ/@ﬁsacicﬂeﬁcb&ing tREAQEDD, oﬁ&!@dlptdaﬁtllt)t b}ﬁbrﬁlﬂfj flinked to a weak
ells an [ e prot S uce
promofi drettifited badaacptiie eRio BFu PP naE. TSR moser o runcated
endogg¢rivas hobcttemhigousm;omemnnq» plogmaer; (2) onsec onadanvdemiatiis encoding a

gene 05'7 %gﬁ%{} %qauﬂzga%?cf {gﬁ‘éﬁer%sﬁ g{jﬁr d@ﬁ@ét&nloﬁo& o RE&AbinbR: protein or

peptide g0NgBAES gucleiigid gerameably; @t @D a targetingeueleigagd sequence that
dlrectsllﬂékﬁéiﬂéigthé 2208hti o PectoiGihtd Jﬁ?elmél.h& st ldé@t'ldrﬁoﬂb@us of the genome

ofthe AR By REmBIREALS EOTBTBREY oPaBlsa DY TRECIH/ S Which th

integragioyovettor isanteprataat iner the mdogetilomntase sdlémedipstultedting theragnsformed
host cé‘f}% Hg%fnﬁr% q?&ﬂurﬂqhﬁtl%&g agé}gné)ngg?iP?e the %QEQ%‘&% SicB&ihg the Ade2p

aperone
activity rsarp@tacb?yﬁumlgadtth @ Wenkt atéeélluatew qrwrmit@ mqamnt@r,éhe recombinant,

transfdrRkE 'h@étcégﬂé‘e?orﬁﬁﬂ (ﬁﬂ‘f@ﬁ’é o@'ﬂﬁeﬁﬁi@gﬂtxoﬁ%%? HiErt&fFEPthe target
orig |nactl|nc9 rom the |es of th gter(()i o“éil

locus 3¢ BplieRdase B@twm e s thy wenrmedioR & perendered

prototdphiegor &lhinepotdhas pRELES d:fltﬁé‘lin@egfﬁﬁtibrh%cfw dinfst Belindgrated into the

on, of.. t ndogenous n PDI
target s T0F ot Fell e RS Rabg s B hptes of BRCipfergtion vector must
be integratgrhintcathe PDEet 18cU8, angdx/fmant@i@@tcﬂn@e]feba prSean opapitidetencoded by the
je of which is hereby

gene °§L§8§H°%¥‘th“é‘§%§tegjéﬁ’ﬁ$ y reference In further still

errbodl ments, nethods are provided for increasing the

product|V|ty of 35 reconbi nant human or mammal i an

gl ycoproteins in a non- humanlseukaryotl c host cell,

| oner eukaryotic host cell, "or a yeast or fil ament ous
fungal host cell. The net hods conprise the step of
transform ng a host cell, which is adel or ade2 and

capabl e of producing gl ycoproteins having -19 WO
2009/ 085135 PCT/ U82008/ 013719 hybr| d or conpl ex

.
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invention. 5 EXAMPLE 1 C oning of Pichia pastoris ADEI
and ADE2 genes was perforned as follows. The cl oning
W@R00vkgs1B5 pastoris ADE] gene has been publ i shedr/bsfoos/e13719
(Cereghino et al., supra). Additional 5'- and 3'-
sequence was obt ained using a partial P. pastoris

Cﬁpgggngotjigi nﬁt%illorg%qatlg gagp éfga gg%# e roPt ecipv(ée mngrréisfos\i/ly than
prototipplsd @tg.,S4 ADEr ﬂm respebitivelyf oncalls (réYRE)ed prootroghicdy integration of
nDt I Crl t er m. nat e n
multlpgehcg Ies I%rt; t@é%eg IE) n%;]%he genome. Z cult e%’&gﬁ Crféag}’:§fanflsfransformed
cells that losa stubtiple copes of the inthgration nec&?ﬁ@nsdnemdh@’ﬁhé Qugstt yaang will grow
more s y%ﬂﬁge 9@(‘9&}1 ﬁ?ﬂ}’%‘&@ c H?ttn}i'eﬁné %ﬁﬂﬂl}iﬂ: %Splépg@the

ori s ADE2 o acid

integrafjop wegg%mt%ﬁ@d g9 ﬂwdéfgebllé’ﬁtlﬁ flrﬂ dlﬁ@inn’@ pfsthql% %g%wﬁuch as
yeast, #lAL adbd h&@ﬁx‘ébh@ﬁre%d or ﬂmk MDI:GIOBWﬁérea dﬂr@totn‘b%ﬁs 84€klls rendered

prototréé@{: g%' 1gteg{gteé%r? 5 %(r)e: ﬁllilgﬁ QB¢ £ (3) nggg?aaimgvector into the genome are
white. t Thais seidcpibn ofi retcemfmImt cai3 coﬁﬁﬂﬂﬁg]ﬁﬁmpld: sopiésonfithe int&gfrdion vector

127
e Ul T 3o R ETNES 12
NG I&0nethadshan systema rlnerem ean bt wectised deamsherganism in SEph @ixotrophic
mutatiOis G -bethddd @%@r{]&s @k atdp§3 of ade@aa?nﬁ Qbh%léﬁ%?at%‘tﬂé}egﬂe%lts in the

sequence cerevi sl ae
selectafff R%H%P‘?jd%séﬂb%]é"éele‘sé"@eI@MSGQYOIV%U%Wm& hestgeHgwhich

exhibitlade ] bXA0 thindis GBSy HCWitR ﬁht@érat?&ﬂee@&@ whidZinkinge Ku@%tlde
vect or

e 2 SRR AR iy S U S o
are tratiiaratedowith meastﬂgmtlom wectonenegdinga dobifed sgretedsglpéaprdtain, the
complérg&tmoﬁﬁ{gdgf ag %%%QI ;glféngﬁlgg gcaﬁg toagtablg %Q?gr?ﬁ&p&at}le genes

ace ho
encodigg the Qeglrgbglqut@gl, gg@ contpbuteh® 1p1pr¢p‘g¢gitqnall'g' of the transformed

recom&’ﬁﬁﬁ ‘h@kﬁ:%t § r;fa“ﬁ,lu'lar@n therdBENGERSST the &&5ked 2 ombar $R8Gprotein.

C 38 d0bhg Srmpine e it e GO ARSIt vFo] SRR thgrpencric

manipwlhtiéhsfig ieligiengaResuchahatkahest &lldB&&i/bﬂ 1215 bﬁfteﬁ‘aﬁ&ﬁ?&ﬁtﬁles produced
uni,ver sa

h th hitect f .t .
eretrR VB LE L e et SR e APt R REDOF Trapulgéd n
accordancerveith thatnethdrs d8aaribe8maforsixamplept).$URateh® NoTR®29,872, U S.

Publislﬁseﬁskﬁ%ﬁﬁ?@ﬂsmﬁ/dﬁ%fs% gagngti—?aﬁn%ﬁg Jg RE ech %‘i'3tﬂﬁu 1443 (2006);

ragment o ‘been Iunt

such thgs thsdosumhipasapakle 25 produsing resepthirpnt gbéomrﬁresmpwra& mgbly

homogleﬂe@s R dfdnk dk hmr@ﬂés%@ﬂ 3lyicefboring. Yn 8ther Afbodmefits 1the host cells
astoris URAS

may besppmieR & SLETRG OB PHEPE TIBETI 6 1 SEts G ey lag flpperone

proteinshaad/oo rpiksf¢rainy tHe N6t c&) with dny easibredetatdlogous §Rek encoding

moteclirH7G PO U o T S8, 00 L RGO l or
polypeptidieio hecproduesd eF@h@alrrml@rarimst f thmpem@ Pidiia axy thigmealified by

ellmlnﬁﬁrdﬁﬁ@éﬂ&géﬂ(ﬁ@;ﬁ&%ﬁ 191 drghn B’i@rﬁldqp%léf%@goog'/%% T 9° plasmids

s tenpla [jinmer pairs
encod ln@naw%@s/ MsB&PganﬁmA@ gensEQStH ior &)/ avgr etas fisgipsure of
which (S%meldu@&)nedmmwaefé@m | D NO 5) and URASMUT4

( iﬁg"}}lﬁr %%’P°$ s, cf‘}"\'\/{gﬂ% abvited glﬁifz%{agsf@%;xg@%?%zgvity of

recomtpnzmi thlutnsan\memngmihaplgiydopenmnmmaedor&hdmmeeudmﬂym host cell, lower

eukary @{ﬁk\gmg \ﬁg@h f'r %ﬁ%slfﬁﬁéﬁg hUﬁ%@Mﬂle ﬁrﬁlr:h(gdls l@o{ﬁ?ng’e} the step of

transforr@mgmmugqll 15 @ffe L posred anndtcepabé‘t@fﬂwé@mg glyccprotems having
TOPQ(r), renoved again wusing Cal and BssHI | and
cloned into pAY10 that al somhad been digested with
G al and BssHI |
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to yield pGEY12. To renove the Sac! and BanH sites,
pA.Y12 was first cut with Sac!, blunt- ended using
wa200pesyss ymer ase and religated creating pG YI1Ber/a8zh08/013719

then cut with BanH, blunt-ended and religated to

yield pGY13b. In both cases, the |acZ-URAS cassette
hybrid $¢ qormple E]ﬁl:%%f@%pgg\fe‘g{qﬁ g&tﬂ%ngatnﬂggfc&%qnggan%dﬁgrﬁDEJ or ADE2
ORF aﬁtmDhuélhedcid}enemng&lgh@opfdtﬂﬁI'OS1nté¥EKﬁ3_55Dl S (SEQ I D

PR B et Al R ot e s

invenU@acI Sall sites of pUC19. The resulting plasm d was

cut with BanH and Sal! and a 0.7 kb DNA fragnent of

the ARG3-3' region that had been anpllfl ed using 15

primers ARG335-2 (SEQ | FX&GMHAL 1and ARG333 (SEQ I D

N@lé&hg YRR OB DEY hﬁd QAPIAD gehbd Ras 9&&@%&%@@1&%
R W N O

supra) bAdditedall $cahd FRARqaaseardsebiaime ysidghh padalop. mﬁa)‘ikiﬂanomlc

sequenx\%%lgeél grgjtég gegll'gt?(llj Hef_a,p c%n%ﬁ%%?%g@%sflggu ergeqltlei%lce of the P.
pastorzg DM epgin rkadmg(framte (@R&Q,rmdud\img iroemotariakd fransatiption termination
sequen@é&p{sesﬁéigﬂnn @‘@@fﬂ N©: s6haheamind kil %@ﬁce{‘ﬁﬁhé i d,]bﬁk%rzs ADE] is

to al'so contaln a cassett tional

shown g pEQIBI MR Quernag dhotamsarsogntequarsectithths Saﬁerewsme ADE2
ORF, tBX Pl A5%r U DBS aehioﬁ)guef(mml'lno&ems Rat 6B iddnany s Réhs identified using

e o S Ry, | SRGTEY, 5974 RO, HERona

sequenGARGHIBANhE BESAstd) i NCDEZ ORI dn@éﬁﬁ@pﬁﬁ:ﬁbt@ﬁﬁﬁ tkeﬁ’asbi@tioth) termination

sequen@é}dls%Pﬂ%%g %E]bsﬂﬁgqﬁ% ol I?egSBII}I?Cﬁ& eeg;%%e f esu 19956 927 to 1,815

of the rpiclestilel smgncecqh)p“w in FESHHEP N&K60 gpﬂ]hasah@ amimy Fig sﬁquence shown in

SEQ ID NRSBENALSRRALA d’f‘tﬁ‘tg}’t P&iovis @BE?M@&H@X&ulence (SEQ ID NO:61) to
transcri EI onal Srm nat or._reqi on that had been

the S. cgrgypsiqe AL d amRpe pns seave ‘GR0S PRI Higyreghg
CYC3CLEAN (SEQ I D NG 16) and S. cerevisiae genoni c DNA
as tenpl ate and had bee h Nhel and Sphl was
cloned into the open S|[%§XMPJ%%ng pGLY17. The
eXjnetswition of ad¥eh el ARE2 XhorcleloatieetbrbundBsindihs Wagesfollows.

In the fErQ@st@ &Jﬁgsn:llﬁtc%nﬁ%%éﬁ C‘gén) g%é?tﬁ%:ig g‘eY%f’ kn%\?@lﬂsmld containing
DNA regipmsords (7 t]qgazglRGA gene gf R, bncgsfaggr@mt eéle t2ﬂ ,/APPIA) g5 space holders for

the 5' ahggn@ ohtaaftha nd REBE mgeél{es% tﬁd%mwﬂg RistdrR GRARBIRRE(Nett and
Gemery Reasiap! Sr7g- Aol s adgeen q&ﬂ%ﬁ@éﬁ%ewémn cassette

with a m@ltipld €16ding Fite foranderhork bf 4 foagjgregeneof t he ADEI

R

knock-euftplagmif tiswsacl-divall f&gmenaﬂﬂlaez viae glonpd intp @_e\S@MmaI sxtes of

pUC19cr'I%trb§?@t1ﬂ % 1ALt EsN £hdRfR Xadi0BwI1 ﬁ%%ﬂéi{t%flacZ that
2009/ 085 PCT/ US2008/ 013719 The /£

had befm#aew %@?d HFI8E h4PN@ $o a%%%sne O¥as deserted it duyplesiid yyphead to tail

orientafiéh tooyieldp Y. A0 kB DN $iagiest dXlth8 Pl pasnsves URMD e ﬂé was

amplifp g5 et s ree3 E b Qab YR P bphselies <§§§§?> NPEZand yeas

strain NJRRD - ¢ 1430 gensmie DN A bhetemplate and dlonétmi/theBhnAll-Kbalasitds of

t .

e A e R e
overlaﬁpmg isaareents DRI A oeeke amplihediesingipGhY 0 g8 tapen]ate @nd primer pairs

construct a plasmd used for a different project. A

1.7 kb fragnent of the ADE2- § regi on that had been

amplified using priners ADEZS5 (SEQ I D NG 25) and

ADE233 (SEQ I D NO 26) was cut with Swal and Sall and

cloned into pGLY566 to yield pGY 1079. Then a 1.0 kb

fragment of the ADE2-5' region that had been

anplified using prinmers ADE255KO (SEQ I D NO 23) and
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10 ADE253KO (SEQ I D NO 24) was cut with Sacl and Fsel

and cloned into pAY1079 to yield the ADE2 knock-out
WEL@sndd3pG.Y2057. (Figure | B) ADElI and ADE2 kpoOrKS2908/013719

strains were constructed the followi ng way. The strain

YG.Y24- 3 [urabA: : MET] 6, och]A::lacZ,

Ura KT SR @H5 NG dband DR 205p 0 IS0 TaHRARMUTS (sEQ ID Nos)

and URASMUTA (SR 15 NG:bY) gand IS UNSSEQE NEaT) el URNSMUTS (SEQ ID

. d 32494299
NO.S)EFS_p’eg?vrﬁ?}g Lﬂic’ #{ﬁn%c gé prgC UCtS WE 5. geé éﬁ%ﬁg% in]&%'(g%r&%erved as template
in a fuslaniPCRowsieg URIASMISEI ¢86@ 1BONO: 3)20d URASMUISISEQ UaNO:8) as
prlmer'.i;r ‘rlbﬁé géaﬁﬁﬁg pUR Br XJ‘%Qﬁe@E‘IGnéd’\ﬂmpbéUfo dgaesi qfdﬁm $emoved again

elr

using gmm IN@@ ‘éeﬂﬁfd inteRChY 19 Haat alsp had besn cygﬁ%e(bwm%ﬂ and BssHII
to yleldIfEGILaYlba%l Ieﬂlové\tiﬁrSa@FandTB@;ﬁHI SitdsapGE YA ave@ &ﬁaktluew% Sacl, blunt-

ended Eﬂ é%b%g &pﬁ 3;?8 Eﬁﬁé re? Cﬁ%tl%@%;?ﬂ ant d%@@éylth BamH],

blunt-drded end religsted rndﬁlBIdSp@]LYm.Yﬂ both dabe theddc HERA S cassette can be
releasetdrbﬁﬁdslé&glng%méc%lﬁ aHEQ@‘ h rked Trichoderma reesei 1,2

ase expressin asm d and counterselected on
5-4&0A knDiiA {ragraenttod dheeAB€r3r5m¢g19n wes emphified by PGRusing primers

ARG3%1§fS (;S?rQaﬁﬁ)glb oyghd RRG?»@@Q%?%U B RPG) Wi, %astorzs %enomlc DNA as

trans nt. was” 1 sol at ed eratlng}_stral ns
a tempjgigjandgloneding ths Spelsyaid tsit?ﬁe?fyp Gk Fheggasltipgplasmidowas cut with
BamHI/\afd wllseﬁldca:mlkbrmdAtﬂaghim bf ihe 4RE3-8Vrebion glﬂaMa@ Beé}ﬁﬂhlﬁhﬁed using

rime 5008 8015 5350 STD 6y PARGS g o o pen

sites crehtizg pGL¥ERhi bhe plzhsmukbvaw:lgr\mvh BampHeé bbiny-pedeeveith ?ADNA polymerase
and théTE%I@Il ﬁlﬂ@?h?&ﬁga}ﬁ %lﬁ’ﬂt&f' PARTR RS cassd; ﬁgmarﬁlﬁ’ 13a 8f EGLYI 3b were

ycoprotelns

inseregresteia miasy ALpBLH B! AGT 3P oamectively. SHAWPICEDLY 22b
constit?RE Me Wildred kﬁ&ck"@ﬂ plﬁsﬁqdmu{\@dd’iﬁ&lall Bk 95 Qdsette, whereas

Vect or.s _was ws. A.vector re swtaie
POLY 23, s e&m&alfwg tg |afse coBiRin? Fﬂsﬁﬂtegf’f Q@e aﬂgﬁloeglmpressm ofa
heterologoid geneKpnl , Swal , BanHl, Notl, Pacl, Ascl and Sfil

P R SO R R R o L G508 <705 0850 D
fragmeNOc @M inengdhEGMESIH (p8EQPteDoNE). RBYorisorasammfied @sivigdinerd\

GAPS@L]?jA %QA‘{I% W %d@ﬂf’@tﬂEm {?EQ% L% N\(ﬁ"lg)vééﬁleﬁ%ag%gs %enomlc

ans C t'erm nat or e
DNA @ﬁgppkapee@d@qq@g 1BYO] th@Bngj{/Cﬁp%I sitsOf pHC 192 A hggesulting plasmid was
cut w1t%%9 aﬁ’ﬁ b Léﬁapﬂ @é&%@&alrﬁﬁ #9)s. andviste TRAC ft%Q:nptlonal

ke b g S G RSP E v IR P2 50:19

CYC3¢LEIN (vEQIR YXT1:36) aifdeh ctz»ha@stZze geasids DB AAGDEEmpiat©ant lead been cut

with l\)pgfé;?r%lhkgag%ogédj {?T(gﬁl%%%]ﬁﬁ é\%%ﬁln%%@%%) Sl"h’é%)i(%re%ugn cassette was
releasedcpy| Fangihbdigession and ¢laned nte @G tp@ield pELYR4cr eat e 5
PGW2ABE ] %m&%ﬁnﬁ@ Qvak @%ru@féﬁ f@n@ﬁ@Ld{%ZB a4l tﬂ?:%ﬂowmg way. A

desi gned. to renove t ecoggpda a region
1.8 kb fﬁg’é‘ﬁl"a(tf BB theegiombat 'aeeaﬁnmhtﬁési Hamg@ante@s RRE155L (SEQ ID
NO: 17(§mdmmnssggssq Imsoarwefhs ctiowith (S8l #iddP el and cldned into pGLY22b

e 5 et 118 PR e oS4 Syt i

primert AINEIKI}S N RO 39)3an(bADE(l SHQ(SERQ N N@3)20) svas cwti wilth Swal and

. Y, i .
5o o by, SHEOROSL BT Sl I TP (e 10
addition of the gene of interest and a BanH, Noll,

Pacl, Ascl, site for addition of the truncated ADE
mar ker s. 291 -
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ADElI mar ker cassettes containing the ADElI ORF operably
linked to its native pronoter or to various

W@ eawnosiidoHns of the native pronoter were constPURUSHOEE13719
follows. The ADEI markers wth full-length or
truncated pronoters were PCR anpllfled using oligo

A%EQ @#\é |0[l>n1 {'}'l?@gv% Gg%g’oéée %gg&ﬁ?&'ﬁg E‘Qg')@ way. The

P. pastoGEQLG3 ﬁ@sBﬁbt,lon%DElrmﬁia?cﬁﬁva(sSEQl hiphNfe@83ing ABRIerSREP534 (SEQ ID

NO: 21&%‘%&{@5@9 1 1@8‘3‘4259% po 'fmﬁ' S%Rglyg H%%Q ieplatg, put with

EcoRVsgnd Afﬂh dnd)clnu@i o t}mdﬁndf—Aj@]I @ﬁqﬂqﬁp(}leﬁgz%t@ create pGLY566 This
modlﬁ&ﬁlﬁ)BGf§He\l@Ja¥t lfo?@l?edfo'llbﬁng Alﬁ@2fkrn@91931'i‘ttpc-iaéi‘ﬁﬂeblﬁtét‘:rv‘éﬂtt@construct a

[CTast Tragnent was

Pac
plasmid ysedafor p dsfffderammﬁ?tagﬁwéﬂtlsb fpgreend PSH@eﬂlPﬁ% é @el%‘dlaﬁilfé been
amplifie@ ugﬁ s ADEADESETEIDKE0 1 3) bad AVE X33 (sEagser o: 26) was cut with

Swal aﬁ&g]ﬁ_ﬂp ﬁgﬂgfgl¥%§§g,§r§§§ b %%id\éf(jé]‘;Yi(?& ﬁ}ﬁ% F?%P?ragment of the

ADE2-Gbregiontthatihad begi amplifiedugingepsmern, ADB2S AXTSBOdRONE:23) and

ADEzmﬁgg@g@r ?%\?a? iB%ich 300 Va‘iﬂ F%”fanrd ﬁ%@eﬁﬁﬂto deL?lom to yield the
ADE2 m@walw@mwm&ﬁﬁ lgalmlB)GAPDHP 3 (SEQ | D NO 43),
yigbei g #ba3 'ﬂlg&-gg-sﬂa%gvéé‘ go&@u&%@%ﬁb foﬁ%ﬁ%%{vi{ye | The strain

e 1D f a plasm
YOL YRt dll 16 sck bhilas 7 A Hac AR Zo per ob
mnn41l A\nked/NIeSLICS 5A3t piaEl Awisi¥at RicZ, metI'6n: MRY],Qh& had been constructed

using rpOGeS R A Farter LR BP0 B 0t & B A DB Choi eral
Proc. Natl. pchd(Sth 1061 5295 080H2 003); khmﬂmtas@etli; Ssiemers301: 1244-1246 (2003)
was trﬁna%ﬁké#'%tgﬁgrkeiﬁ?gténﬁlth lp?] T: Ppsgé’ﬁa&c_q-rg@xLY%?) and

. et ween asm ad,
YGLYaér wnp@ésflznlaﬁnwetwwonﬁnwﬁ%ﬁhﬂ@dmtbww @Agmw on media lacking

Adenufér qrHebcdtraifietre BAShbRES pradRE cg dgl?éi);ﬁéteﬁhb i Gin@ Peedofnantly

Cﬁﬁgé-£§f10|onlng site for a ion of the géene of
FesteRE been expanded using oligos 5ol i gOERSSKFS

( SEQinsDY GOY227 and ¥ GIO 228 3ir&stidesdehifatd 6f WOLARN-3 that had been
transfo%ﬁencf w1t& t(?EA.f:eStl{eld % \Ag(frmart%gsetz ﬁglﬁ%g?%%%{d&%%?(%&gs:skn&pgasmid and
countemeleeteéner]F(DAdn apsinrejated experiAREDIV¢rSE@S Do wBh p&d. Y2057 and for
each stl?éun ghé I\gﬁk%’zaﬂ %hh&ﬁ%ﬁol})&ﬁ%wgénelat&%galﬁ &P&ﬂil 5 2l YGLY1216
respectm@lm?helmamqtme vmiﬁ eonfpmed y, theamlamrb@z‘sw Py Hepedia

1ackmg(§E£anheD(réLQn5 hbt s&ﬁmﬁl) mslegpéoted/a&lr@ghm) 1o BRIA)S bvdhtthe adel and

nucl eoti des noter.re
ade? sipgRtiiviyal 4 slowigso P Enots Yo PR inied ki Adenine.
These ste@nsate caeblaogprednchgrzlyspoosing havieg pmdtomlmttly Mawes GlcNAc) N-
ﬁscl and the |l ast DNA fragnent was cut with Pacl and
Ascl and all fragnents were cloned into pGFl4 to
generate the ADE2 marked integration plasm ds pG.Y2077
to pGLY2081 respectlvelgxp¢ﬁp@@gition to the EcoRl

T T BB B b

amdvaﬁ\r\(ﬂﬁlﬁii nidre sinehR maltipie d:ltimh@ 8itEEPntaining! sites &frBgdll, EcoRl,

ct Ut agenes crs
kprl, SETAGEHD A et 565l B ROBNGEleD 28 Bfing HuC 19wyt FeoR1 and
Hindllbandphsestmglanmepledolig@ FXOH2§1 (SERQ Hp &?: é7b¢rmbEQ(MEC32)(rSEQ ID
NO:28), REDLBIH190C 10 SKBNONA! filldrp orfBARIAY tnPSOMDE ffigl P @m
t'hese l'as constructs renove ace
transcriphlopghtarnypaapregion that hadhgen mhﬁ%mlng p@ﬂl@tﬁs‘E}{@TTS (SEQID
prinmers AOX1P-5 (SEQ I D NO 52) and AOX1P-3 (SEQ ID
NO 53) as 10 above, yieldin%Qplasnlds pGLY2093 and
pGLY2094 respectively (See Figure IF for a plasmd
map of pGLY2094). In order to test the effect of the
truncated nmarkers on protein expression, severa
vectors expressing various proteins of interest were
construct ed.

glycan
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Human gl ucocer ebrosi dase (GBA) was fused to the human
serum al bum n (HSA) signhal 15 sequence and cl oned

wo paoo/084185 ECORI / Kpnl sites of pGLY1082 and pELIiVLARBS/013719
to create GAPDH driven and ADE] marked integration
vectors pGLY1084 and pGY1l 085 respectively. A single-

NO29§388 PRl &k Pl NIEa Bk § 572 onoel ol RN LW e vas cut with

BamHPHEHZA 208 6)onkd $itd pGL Y 19 yTeldingpeli vl i3e Hephbe RBpdsngis AOX1

promolg? bl SHEBSE A0 B BOBE oS OALIE P SEA 940 31) ana

on1afﬁd(s&mm m B2 CQtONltlmlBgQI atd awm@w digsted JNOPEIYRA3 to create
pGLmld\?iiﬁcé S‘&H %9& kﬂ@ékyom}ﬁa%np&fm Kt Qe ﬁgﬁemg%evé ﬁlwceelpme ORF,

a region. foranéﬂgrat@ﬁaﬁthezmssmmmmﬁhtsmgv? ml}s progagter f&gwwdded To
this eniA9 .Skb ﬁﬁ@ﬁ&hﬁioﬂfbuﬂh% ks 108is TR 08 eng W3 raﬁqﬂﬂﬁﬂ@‘ﬂﬁ@genomlc
385

DNA %“d b e ikpon A S ERERYA '3t Ssed SBETDH RS A Eut with s

and cloret] éigtd PIGLHND Meaotyidld pGﬂL@ZYiOHlmabnm&ch(ﬁﬁM an EcoRl, Kpnl, Swal site
. 6 i . O f |
o 3PSO el RO EFORRLARE S IR s TN e
truncated Al oRtKekpnl sites of pGELY2093 and pGLY2094 to
Yi ghe7 fMder Qﬁés&@&; &B&xrﬁ%&e@l‘)ﬁ? @W&%{A%hﬁﬁed’%%s‘ﬁa%ve promoter
pAELY2663 and pGL respectivel
or to vemiqusdrungationset ﬁlm rv@éwe @r%@f%wewe&?@ftﬁl%w adpylowsnbae 4DEI markers

with ﬁﬁméngmireﬂuﬁca&a@pﬁﬁﬁdta@ Wil PCHEainglitiedaflingI8lidoesDE1 BESEQ ID

N0:355te g8 ot Lk B RE AT 10 8L ATHE Pl LIRERL PR 37
ADEI{SRER6 (SHQID DY :38) AHE i-61295 (IEQIDNEO:3)] ADEH egB2i (IBQ ID NO:40),
and Al?#ﬁgglﬁs StEﬁ b N 2 £t5@ ghg&g gleﬁaﬁg ﬁ%%%egtg R ?d 95‘@51 91, 82,50,

S hot ect e ction
and 0 BB lestiderorfaromptes mﬁwn msperctllvglad The fist fivedragapats wergywut with Nofl

and AsBUdHARhe Pst ﬁ‘lig'}ﬁé'ﬂt Qyds '&@Mtﬁ a1 BRI A€ andall hfagltngﬁts vﬂé?é Kl%hed into

r onot er St n bel ow a CerIal
pGLY 7S @@@@@@d ﬁg%é}dmﬁ%@i int¢graienplasigids @Ei%%éf) R
respecﬁ‘ﬁﬁl’y (St Fihge pCafoima ﬂlamnﬁd m@p ofpaL Ya2s). OF@Ereaﬁt;ﬂash{i&mfor constitutive

proteirf P Risnob a0y | gt il v 4h.aNd SP A SRES funqusd and replaced

by a GAPOM proowitér thitdadtbgpramplifitrbusuiepminassG ARBREY:-§ (SEQ ThiNO:42) and
s

GAPDHISISEQIHING ?3&%@%3’?%%"é¥ DL Y NGB E BRETROE s Plesplclitely (See

Flgureﬁﬁ}f@éﬁpﬁﬁﬁmw ) 33houl d therefore lead to

d emszaﬁiaﬂ&r QaN¥bedsScoffaiding the AV AMORF (\Mklrélﬂy GhR&E® iBtive promoter
n arel tlvel?%ﬁ%l i ncre S|n nunber %"ﬁf a@h grovl\ilnm%rkd
or to V?FW NG Vg PTmO 8?%( ©gstpaied a7 dPHowRy AR
integratibh asmidequivdientan pGe3EA16 forothe a e markeo g&tsssttqsr\msezbnstructed

essentlgfl ﬁlte sﬁ?ﬁ%% ag r%bz){;}ee ﬁ’Leolwglg cﬁffe&ﬁ@@e&&é%s}lf&&g &Hféﬁ)f)GFM and

teste
pGLY tlsftbphlit eora@n@r:d FrerGARDHymeyo63 that dadbepers@nphifgdeas above and the

multi Ierl%rﬁﬁé’h?e fot ﬁﬂ‘cﬁﬂ@ﬁ %%e?ﬁ@o?ﬂﬁ@ést AP Y8nSe an?e(ﬂ)snfg oligos

R MO RN AR NI

sites EasRI, RIVIE 3pAIQ S1ul) KipATpFseradd Swal. allgstruhiedrd DEY tablayswere amplified

wsing o AREES KO WONGSof A o P TRh el KBS A, IS Ren,

ADEzﬁNM(SEQdGNQMB)t ADE2ENR048 @EQ I Qa8 Adpe2htiathd €85Q ID

NO: Soﬁfggdbeen transt ofg %? I}thlsﬁcf_s\(ﬁ%@@ﬂy%gé &métf{ ngﬁtét‘f'}a{ 126, 82,51,

13, and Gapcleatoizs ¢f promoterssien r@ﬁpemeﬂk Theafiest A fmgtrﬁnté were cut
signi ficant nunber of barely visible, pink
transformants in the backgroynd (See Table 1). It had
been anticipated that the pl“asmids with the 15
pronoter truncations would give rise to smaller nunber
of colonies as the length of the pronoter decreased,
with the shortest one, only containing the ORF,
yi el di ng none. The results however
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suggest that the CYCl term nator region and the
multiple cloning site in front of the marker contain
W@ 2@PPR1BE pronoter activity that allows for apPCT/US2008/013719
background | evel of transcription, thereby resulting
in levels of ADElI gene product that in sonme cases are

with NG 8hblyland PHERSUIIN: eBredt o et Wick Aspandedoef ol rgements were

clonedYﬁo]SIiHﬁ tmgemrattds MDEﬂmhﬂmd mtegrmioagjia;imdﬂpGLHQG‘V?jm pGLY2081
respec@%}y 21% a&id onqgﬂy ZE oR1 site OE%\QA}@LBIS&: cl nugé ﬂ%ﬁ%#ﬂ@&%ﬁs also contain

case o ncat e
anECORd)mwmrtheéDjﬂa@&BI reduction in col ony nunmber

Cqp f)t@?‘}ﬁ% antg\'gtilﬂ@Oﬁ p %e}q@&olﬁrsﬁm e ORS WAL ARTUBH reﬁl%ved by site

was case vector only contal ni

n
directeg @mewemgw%mg?l e b KBeY Te§@?$l}c¥ﬁ]é(e (2ge I%gme 1E fora
plasmlbf hﬂpdﬂ%dm%f‘ alo E%eeqflasnids fbﬂmﬁj’mmé prdMihteﬁ ression, the GAPDH
formants than the constr WI[?FCEQ hat had
Pmmo‘ﬁF m%wﬁwggaﬂ SRREYCE RasTigpoxe §md FREEEd §Y L progpqer that ha
been amglifiet usifig phiintes AOXIRH SR R NO:52 parsil AOXAPHDESED ID NO:53) as

sbove, Y5 She Bl RIBRENY B BPSEraurdoingivdr b ilel 18 Hp plasmis

map OmeméY224 300 170 pGLY225 203 -25 WO 2009/ 085135

P@H otde2 RPRLORS et of Hhetrdfched Yidrierd %ﬁgr&@n Fean@QC)several vectors
pGLY2078 600 500 pGLY2079 120 8 Y2080 35 4

efoeS@&Z@%S%OtQQS o HB?TG%IrW%f% cprRUCKEdw t hi s anti ci pat ed
dem&ogucdoefe@wsadas@ (GBA) &k kel 1@ R Hin®p¥eASS aldmin (HSA) signal

seauens 5 Qpadl B P rag Al nibPaLY OB &EPG T Aghig reate GAPDH

driven ERO4 T endrkedhBitegranbeh vaotars pGelY 1084 anﬂaﬁGhN)l 085 opheatively. A single-
chain VE3H ofthé 8%@ %I]%]gsxgloﬁ&m)ﬁat] %htl?édtyl%&@ ES X{@ﬁteAppllcatlon No.

xpr S1 on

2006029589&@:3@561@9 ke §. m,ere\awr dpha ma@ng &CMWr@meceaml cloned into the

EcoRI/Q{VQI §ted oF gl 0¥ LARd Gi@@ggi t(pyleMAPDE{ &idn a@fd ADE] marked
or

OnBSSIe gur es 4
integrafipm yeqtefs Mgfgb,% §‘S‘SE Strﬁ%peﬁmﬁ"rh&t gh? ﬁg@mAS@z* @gtodgmain (amino
acids 20&6 KQI,,a g:iﬁ of@(peweﬂd Lw Iver &l |JOBlidlquli)@ﬁ 28 : Wb 14645418 (2003) was

fused tg)tgb % ggregﬁzqe %]élr %?t1Q%%g%)r feé)ﬁo ge%gcegaéﬁo :fcg}eﬁi ntoqﬁe EcoRl/Kpnl
sites ofp(@nY 220 and pGLAI2Ghdo centerAQKA vles/en bvdid Wl rﬁmtknd int€gration vectors
pGLdeﬁ %8 o : l'éﬁﬁ %esgéftﬁ\gal}t hBuHaNRipeS \@aﬁ:ﬁ% egﬂg S8 revisiae alpha

ave rise to
matmgtfa%tﬁrsmr&smmnge e@é@lom%wweﬁgﬁé{ml sifes b @Fimi%@% and pGLY2094

to ylelcsAUqu dYdhein il DD BRI Fled Ghte Blab bR bt Biis QUICETL BrAMpINE2 664
ne shown in the lane marked in Figure 3D with an

‘eSpeCtésﬂ{i)yerl sk. Table 2. Transformation of yeast strains
with pl expressing heterol o ous proteins.

EXAMPLE 4

Effect of ADE marker promoter length on copy number and protein expression was
determined.

To test the effect of the various ADE marker promoter truncations on copy number and
protein expression, we considered the following assumptions: 1) Since all integration plasmids
are integrated into the same genomic locus (7RP2), it is not expected that a reduction of marker
promoter strength will lead to an increased copy number of plasmid integrants per se; 2) If the
marker promoter strength drops below a certain threshold it is expected that clones integrating

only a single copy of the plasmid will grow at a slower rate than clones integrating multiple

-24 -
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Yeast Strain Plasm d Auxotrophic Protein Expressed

Pronoter Figure Marker YGLY563 pJN903 ADElI + single
w@bwbosass i - GAPDH 3A pronpter HER2 anti body MOAYYSHB8/013719

pJN904 ADE1l - single chain anti- GAPDH 3A pronoter

HER2 anti body YGLY564 pGLY1084 ADE1l +

copies S ST 550 ot B L R AR

should pEoBeE 68 c AbEAnt withitheap pEddhcAOKbinkColqrrin thzt lex copy clones; 3) A

ST 7 i 600 R i o

growmg@)@teaczbonqs rapdwngrreEtive b@ﬂmmnreaﬂeg wompen 9Hf eBAM g wing pink clones;
and, 4)39-%&@%9 OB MR A3, ef%@t—%@%e & wgrﬂofqepﬁélter(ﬂ%%g pfdtéfl might exert

prormter Ect odomain YAY121

on the Mhﬁf (50 EPRAPANS ISP AR X BrRssiensplasidy shawld &@;_t%lmltlally
ADGRZco Hi%rhaEF’QrAﬁ)é(YGLAY563FHnGIKIGEYSB’ﬁv‘éﬂe&h@reﬁﬁeYl%ﬁﬁBrmed with

equal athSD @m%gg\%ign R smms&%[(‘gﬁ ﬁﬁ%&é)& Hha%q)een linearized

in the TP hodegraismiregionhismgtsipE] ad sprmcDbﬂBmmmﬂl osda flates. After five days

of 1ncuhw i%agglbg}véés\f‘é&%t o%la@est ragggfseﬁ 5t &ﬁ&@ ét{lﬁl?e'r Surprisingly,

integragipn plasmidsy@cy 226 wngyL Y rgell Beld@é@ppmﬁgnmg'éh@ sanopyraber of

colonidC TR L&t §iPai SUMRI hfef b %Hﬁ@ﬁﬁ&i WAR ?(}ESJ M9 HeWEAQ yielded less than
aKaRa) , Poly (Pronmeg

10% oéép %ﬂ%whq_%trgleﬂfqngian@A\yl%a RELEN} ;C@m Q}Hnl%ﬁq@f barely visible, pink

transfofmaahtk i thiel batk @oandESze T\aBlfeG)f Ttovad lvewn inighpunell BBhothapasmids with the
east train

promofsRFLacibps Mobto &585he BB e A BLicshs UE kb gL promoter

decreaged, sythitheshortesiainenealy weutammg the ORE; yadding mone.oglanresults however
suggespﬁlﬁ? he%@ﬁﬁ%ﬁﬁ%r 1885 andtnR! x@&lhgle% 121'% Sk gf?(fn)t of the marker

emsnte as a rlate ans orrrat | on
contalrm%fpp@ Pf%‘ﬁqféfda%lyltﬁ Iﬂé'f’é ellopsioaeibaskerguriblevel qféﬁmﬁc‘mptlon thereby

resultifg\N@tibveas oﬁ)lDE] 2eRASHrodudiqRATaS Sbife B8ed a@"k@nogﬁ fcﬁé’di‘nﬁéxﬁéﬁ the adel
auxotn%l\;ﬁ%cep erforned using 4-20% precast TRl S-SDS gel s and

TQIYPEROTEAN 3 cel | from Biorad according to the
maWHémaddl fRixogophis biraias YGISY IZ:I’ISiaIi’(&I’YSGL‘EHQiGJ\@dﬂeEtmnﬁmeed with

1ntegrag8£e at h‘l?(? é’_@]&g&%ﬁ) (ﬁ[‘{ ?OOSFIU %}_@%é%ﬁarﬁﬁ’%{l BW%Sr()Ci‘)@ilned In the
case of HROtHaGIEbEDER aparkem haweyarza Bradtlaichcmﬂtlogyn eelony 8@@ber concomitant

with a shorter promoter was observed. As was the case for ADEI, the vector only containing the
ADE?2 ORF with no native promoter sequence at all yielded less than 10% of the number of

white transformants than the construct with the full promoter sequence (See Table 1).

Table 1.
Approximate number of white colonies after

transformation of yeast strains with plasmids.

YGLY563 YGLY564
pGLY220 300 170
pGLY221 300 170
pGLY222 300 170
pGLY223 300 170
pGLY224 300 170
pGLY225 20 3

-25-
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15 dilution; Anti-GBA rabbit polyclonal (custom nade)
from Rockl and | nmunochem cals, Inc. at 1:500
waledoanssass Wiil e the present invention is descp¢bEs2008/013719

herein with reference to illustrated enbodinments, it
shoul d be understood that the invention is not |limted
her et o. Those—havihg rehrary—skifH—nA—the—4rt and
access to the teachi ngy NW&GIeY 2\ ||l YWECHHHI6Z 6

thin the

addi ti onal nf ons 20 d erbodi ts

scope thereoﬂhc.azzu. €; L?‘I@d’]prc‘_cnl ig(ﬁj:cm.von 'S
limted only| pGLY2AZ8 cllai ns60@ t ached h&&kin. |[-27 WO
2009/ 085135 P 0137 BRI|EF CRI PTI ON OF
THE SEQUENCE ﬁiﬁ%@ig“’z I\Iclli;%) DCL]LCIILE§§O' to 3') 1
Ur a5conp5 GOTESFRERABBACTTATGPGGGTOCAGAGBATGTIG 2

Ur a5conp3 COEAT, )CGTGGGCAAAGCTCCGAAACAG 3
URASMUTI GCAGTCATCACATCATCGATAATCAGTACTC 4 URASMUT2
CCGTGTTGAAGT TGTACGAGCTGEEECGEC 5 URASMUTS

W@W@Ml Uﬁ@%%@affected protein expression
levels %%A@GATGF ACC i- human CD40 ectodomain or
humanEPASEETAISESSGTiE0 el G@M&ﬁix@trm &dst Srains (See Table 2).

o SR A A A R e

appropGrEARGAGRANCT At protein lavelpRar3gsegsed by Western Blot or Coomassie gel

(See Fl I MTJEM%%-E%WJ Sl'omoterless ADE?2 ORF as marker, as
TCATAAC 12 A
expect@p@c;& yiemrenty GoPEA) Weraebieryetls Hgyyeyer the

expresSbENVe BN feCIéAeA G ERdrally digfafeff ighés ihan clones obtained from:

transfo%gwwgé%aw&ﬁghich usually gave rise to hundreds of
transfofMaOAA[SeeA T @ A and4). 1BspeviaB Chtrking is the amount of protein produced from

theclop U R A A R R A R e r aomn~

TTAAAGCCTTCGAGCGTCC 17 ADE155L

CCACCGAGCT CGGCCAACT CGECCTbld £AAGT TG
ATGCTATCTTTTATGGATATTAAGCCAG 18 ADE153 X
s usgproteins.
Yeast AREINKO 3 S5P1IAMIBAAAT AU dptiad ACCPIOIeTOBBEISEA TCA Prof¥oter | Figure
Marker
YGLYS563 pIN903 ADEl + single chain anti- GAPDH 3A
promoter HER?2 antibody
YGLYS563 pIN904 ADE]1 - single chain anti- GAPDH 3A
promoter HER?2 antibody
YGLY564 pGLY 1084 ADE1 + Glucocerebrosidase GAPDH 3B
promoter
YGLY564 pGLY1085 ADE] - Glucocerebrosidase GAPDH 3B
promoter
YGLY563 pGLY1073 ADEI + Human CD40 AOX1 3C
promoter Ectodomain
YGLYS563 pGLY1074 ADELl - Human CD40 AOX1 3C
promoter Ectodomain
YGLYS564 | pGLY1073 ADE1 + Human CD40 AOX1 3D
promoter Ectodomain

-26 -
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20 ADE133L CCACCGCATGCGGECCATGITGECCCCTCTTTTAAGC
AACTCTCTTGGICCTTGG 21 RCD534

W@20DAVEBBECCCCCCATTTACAATTAGTAATATTAA  GGTGG 22PQRZDSRH8/013719
CTTAAGCGGACCGGTTTAAACCTACTAAGCGACGA AAACGEGAGC 23
ADE255KO GGATGAGCT CGECCAGT TGEGECCCTTAAAATCATC

TCOCCTCACCCCACCE, C 24 ADE2E2KO
oo \ o | \— g 5 IO I

YGL®SAF TGCHPEGT GGITCTElGhen CRENTGAAAMABETCE 3D
25 ADE235 CGACGATTTAAMIATTTAGTATEGLASREH ATAGA

T AAT AT U misla¥aXal

TATATATA
T'OTATMTATAATACSI RAULZOO

YGL@Q&@GT@WTA@E@@@M(NGG&WM@RMT@C AQX1 4A
EXI\/CSI AATTGAGATICTGAALT CGGTACCAT TTAAATGGAT

SCCCCT TAAT TAAGCCCCECCAPSCCATAA TALCC o EANVLSZ

YOL KR P AGERIOR YA oaoCT GREPGOCT TAAT RN EFO |7 AOXT | 44
GCGGC(,GCGGATCCATTTWAC(,GAATTCA -28 WO

D

o R Rt e T 0 | o

CYCTT3 GGATCCAGOTTGCARATTAAAGCCTTCGAGCGTCC 31 AOXI P- 5

VoL (G N DT T e B MR |

'I'AATGGCC/—\AACG(EWfﬁ@mAATTACT ATA TACTACTAAC 34

TRP2- 3r evi sed GGCCATTATGGCCAAACCATAAATTCCTACTTACG
TCCTCCG 35 ADE1- 3 GGCGCGOCCTGAGCCAAAAGACCCCCTGCCAATGA
Materigls and Mgthadss C-  GCEECCACEEGTGCTATCGTTTTGTGCAATTTGGTT

BAMCASKicr3d coP5tain DEPSY was used for recombinant DNA work. Wild type P.

TATGAATAC GG 38
pastoriE SR COALT HURECAF CAEPATIEAGA OT 3Gk (S6GC #16373). PCR
reactiof ke GSdridrid AdACTIACTEIPhAARCIAdations using EXTAQ (TaKaRa), Taq
Poly (Promega) or Pfu Turbo® (Stratagene, La Jolla, CA). Restriction and modification enzymes

were from New England Biolabs (Beverly, MA). Yeast strains were grown in YPD (1% yeast
extract, 2% peptone, 2% dextrose and 1.5% agar) or synthetic defined medium (1.4% yeast
nitrogen base, 2% dextrose, 4x10°% biotin and 1.5% agar) supplemented as appropriate. Yeast
transformations were performed by electroporation as described in (Nett et al., 2005).
Coomassie gels and Western Blots were performed using 4-20% precast TRIS-SDS gels and the
Mini PROTEAN 3 cell from Biorad according to the manufacturer's instructions. Primary
antibodies for detection were: Goat Anti-Human IgG (Fc) #31413 from Pierce at 1:10000
dilution for Herceptin; Anti human EPO #sc7956 from Santa Cruz Biotechnology at 1:500
dilution; Anti-GBA rabbit polyclonal (custom made) from Rockland Immunochemicals, Inc. at
1:500 dilution.

While the present invention is described herein with reference to illustrated
embodiments, it should be understood that the invention is not limited hereto. Those having
ordinary skill in the art and access to the teachings herein will recognize additional modifications
and embodiments within the scope thereof. Therefore, the present invention is limited only by

the claims attached herein.
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AAAC 40 ADEI - 5-325

GCGECCCCCCTTTCCATGTGTCATCGCTTCCAACAC  AC 41 ADEI - 5- ORF
WA TRNOTARATGT CCATTGTGAACACTGATCTGGAC  GGAA 42 BARDS#00$013719

AGATCTTTTTTGTAGAAATGTCTTGGTGICCTCGTC  C 43 GAPDHP- 3

GAATTCT GT GI TTTGATAGT TGT TCAATTGATTG 44 5ol i goERSSKF

BRIEFQ@E%

(ﬁl CCGECCG S GCCATTT 45
’Ue PACCAGCCCTGCATGECCGGIC  CGG

46 ADE23Ascl GGATGGECGECGCCGCACATGAGGECTCTTTGCAAAGT

"\E"!T'-I\}'J\ cTeceTacSequence (51 10.3") o

(= v e w
DE2E N+
T\ OTNOT

. 47 ADE25ND
Asé@)%%wrum :
A Ura3comips,

“AGACGATGTG

CCADATAAG rﬁﬁr\ 2

S CTCCGAAACAG

..\

[=\\
T
C

e uisasss I

_ADEDENGt MU~

hp hﬁﬂA'A ) AL MoAGﬂ}ACTC
~oE6X A GGCGGC

AGCTAATAG URBASMBEES.

KA P EAG AL
GCCGCCCAG CGTACAACTTCAACACGG

GaCCTTAAT Mﬁ%&ﬁc
TCTAGEAGGAREIMEET A
MNEAC

AGAY CTAAQG

GAAY TCCGTPRSEAPAATT

seq TTTTTICAAGITGATCC]

TCACBGGAGGGGTACC

EEEACECUAAGGAGTGACATCTTICAATGTG
NOAEEEEIAOCOOGC AGECIT T AFKGTGE TS

NEAEETCOEGEAFETTGCEECEL TAFCAGEAACAAAA
TAEEAECOCASBTATTAAG for KO

CCAGTGAAAIRAZRST TAG

AGTGAAAAAGITGTGITTCT]

TTAAACGACAGCCTTCTTTGG
FETEATERGTAAETECCAAAC

CTREGTCATTARGIRAATCA
TGTATAACCOATATCGATCTA

HREPACEACTAGEATTTAAATCACGGATTTATGCTTG
TAACACATGAGCIATCATAGGpD

20d8/ 085 13REF3P US20
CCAAGTITTGACTCTITGECTC

HETECALEECCGATGGGGCCCGCATTCTTCTTGCTTA
NAAPAACKEATCTATCG

AAI@TTGAC@@@@ENTG

AAAAACCCAGAAAGTAGCCC

ATCTTTTTTGTAGAAATGTCTT
NETATATERCARICT

GAAGAT GAGTEEBAEErPEGT
TCCATGACATGGATGGATTT

CGGCCGCTGTGTTTTGATAGTTG
CEFCANTTOATIGAANATAG

AATAT GACATCYATAAADACH

SOEEATCAIAATIAAACAGGCCCCTTTTCCTTTGTCG
ATATCATG

16 CYC3CLEAN | GCATGCGGATCCCTTAAGAGCCGGCAGCTTGCAAA
TTAAAGCCTTCGAGCGTCC
17 ADEI155L CCACCGAGCTCGGCCAACTCGGCCTTTITTCAAGTTG

ATGCTATCTTTTATGGATATTAAGCCAG

18 ADEI153L CCACCGTTTAAACCTCCATGCCACCCATCTAATGTT
GATCAACG

19 ADE1KO35 ATTTAAATATGATTAGTACCCTCCTCGCCTTTTTCA
GAC

20 ADEI133L CCACCGCATGCGGCCATGTTGGCCCCTCTTTTAAGC
AACTCTCTTGGTCCTTGG

21 RCD534 GATATCGGCCGGCCATTTACAATTAGTAATATTAA
GGTGG

22 RCD535 CTTAAGCGGACCGGTTTAAACCTACTAAGCGACGA
AAACGGGAGC

23 ADE255KO GGATGAGCTCGGCCAGTTGGGCCCTTAAAATCATC
TGCCTCACCCCACCGACC

24 ADE253KO GGATGGCCGGCCGACTTGCTAACCTGGCTCTGCCA
TAGTTGAAAATACGTCG

25 ADE235 GGACGATTTAAATATTTAGTATTGTTTTTTAATAGA
TGTATATATAATAGTACACG

26 ADE233 GGACGGTCGACGGCCATACTGGCCTGAGATGGATT
TGAAATGCTC

27 EXMCSI1 AATTGAGATCTGAATTCGGTACCATTITAAATGGAT
CCGCGGCCGCTTAATTAAGGCGCGCCAGGCCATAA
TGGCCT

28 EXMCS2 AGCTAGGCCATTATGGCCTGGCGCGCCTTAATTAA

GCGGCCGCGGATCCATTTAAATGGTACCGAATTCA
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ACAACAGT CAAGGAGAGT TTGAGACTTTCTTTTAC
GCTTTTTATGACTATCTGITTGTAATACTTCCATTT

W@LIABETECT TTCAGCTGT TCCAATTCTTCCGT GCT

PCT/US2008/013719

AAGTCTCAAGT TCATAAAGAAGAAAAAT GGAAAG
AGGTATTCAAGGACTACCGTGTATTTTCTTGGCAA

CAGAAAGTFTFTFCIFCAGATCAAATCCAA

—ATFATFCECAAS

ATCSGAHHL

A\ AR AR\ |

TCAT

GAAACCAT(

TCACT

\ TACAGGCCCCTTTTCCTTTGTCG

______ ‘AATTAAAGCCTTCGAGCGTCC

 TTGAAAATC
CCAFGAAC(

TTTTAGCE

ATAETGGAG,

Awa
%%@QWAAGACGAAAGGTTGAATGAAA
TCEGAATAGATA

PN

LTTTGAGCCTAC

TTEFGGTT(
TITCATATG

TAGAATCCTITGA

ARPPTCGAAT TCREES

FGAATTERGANAE A TAATTAGTIGTTTTTTGATCT

QQ&DQAAAPAAPTATT

TCCAAGAA(

ATEECTCTT

TIBBAASRYFFEG

ITTATAGCCATA

AAACGGTTTCTCAATTACTATA
TAACERSTAPAGAGS
AACCATAAATTCCTACTTACG

@@@@éﬁ%@é@@*\
e ACCRTTAATACC

GTAAAATAT

ATTTTACTC

AEaT cCATA

EGATACACCCEC

N REEEREEETOAGGCAAAAGACCCCCTGCCAATGA

NEATGACACCACTGA

TGBEAATA(

ACTTTTCCT

LRI CGA

HANMAGTGACT

G ERSGERSOOGERACTATCGTTTTGTGCAATTTGGTT

TTeRAATAGCTICICIG

CGARAAATGI

ACTGAAAAT

AT TG

AAGAGACCCAG

FOERRECOASHHIT ACCAATAATCGTTTATGAATAC

TESTGTAGAAAATTT

| TAGBAAATT]

AR CEERASCAT]

T TGAACGATTCATTATTCAGA

TCBRAGAATT
AAATATTA(C

FEIAATATT CA
JGCCCAACGATC

B NECEHAIGEACT
NCECEEEHOCMAETATACTACTCTAGGAAACTCGAA
CAAACAACAATAGAA

ACGATCTGI
CITTITAGTA

TPERARGTPITTA
TTCCTGITIGIG

PEEEEEEOITHYCATGTGTCATCGCTTCCAACAC
TAETTCTCATAAAATG

ACEETTCTA
ACAACTTCA

PAREICBARKAT
WACTGCACTTCC

NEEAAREAAATGTHHEATTGTGAACACTGATCTGGAC
TEEART GCAACTAGA

TCAZGCTTT
AATTCTTTA

TEHAAECTT
ACTTCATCGIG

CAGATFEETTETTOAABAAATGTCTTGGTGTCCTCGTC
TEATGTGAGCAAGAC

| GAGTAAATAGARINE-3 TTGTEAARTEACTAGIERCATAGTTGTICAATTGATTG

CTRETTTGACATBERSAEET (AATTCCAGAUGPAMACATGCAGGCCTGGTACCGGCCG
AATGAACGTAAACT TGAATCITGECAAEET GAACTT
GHAETGTATCPZSE P ARBCCAAATSHQGEFGTRGTACCAGGCCTGCATGCCGGTC
CCGATGAGGTAATTCTTAGEHIAGSATTTGGIGTAT
GGAT TTGAC PR ASICCGACH PGS A TCRAGCACATGAGGCTCTTTGCAAAGT
AGAGAAGCTTACAT GCAAGGARCATERAGGETTGA
TCAACAT T AGRIEISSPEACATGBAEGCGGCCGCGTCAAAGCCGTATACTCGGTAGT
GTGCTCGCC
48 ADE25Notl-2 | GGATGCGGCCGCGACTTGACTCTTCACTAGCCTAT
GCAAATAAGG
49 ADE25Notl-3 | GGATGCGGCCGCGGTTACCTTTTCCAAGAATCGTA
GAAACGATT
50 ADE25Notl-4 | GGATGCGGCCGCCTTCCAAACTCTCATGGATTCTC
AGGTAATAG
51 ADE2- GGCCTTAATTAAATGGATTCTCAGGTAATAGGTAT
5'Paclnew TCTAGGAGGAGGCCAGCTAGGCCG
52 AOXI1P-5 AGATCTAACATCCAAAGACGAAAGGTTGAATGAAA
CcC
53 AOXI1P-3 GAATTCCGTTTCGAATAATTAGTTGTTTTTTGATCT
TC
54 ADE15'seq | TTTTTCAAGTTGATGCTATCTTTTATGGATATTAAG
for KO CCAGTGAAACTTAGAGTTAGCAGTATCTTATCAAG

AGTGAAAAAGTTGTGTTTCTTTTCATTTGAATTGTG
CTTGGTCATTGATGAAATCAGAGTCATTCTCAAGA

TGTATAACCATATCGATCTATAAGTCGCAGTTGCTT
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55 ADE 1 3'
for

seq,

ATGATTAGTACCCTCCTCGCCTTTTTCAGACATCTG
KO AAATTTCCCTTATTCTTCCAATTCCATATAAAATCC
wa 200970858851 AAT TAGTAAACAATGATCATAAAGT G

PCT/US2008/013719

AAATCATTCAAGTAACCATTCCGITTATCGITGATT
TAAAATCAATAACGAATGAATGTCGGTCTGAGTAG

TCAAT T G TFCCCTF FCGACCTFCAT FGCCACOOOGTC

TTTTGECTCAGTATGGAA

2009/ 085135 PCT/ US20
ATGGAAAGI|GGTTCGT CAGA]
ATGAAGATGAATGCCAAAGA
AGCTGAGT TICAGAATTCT TA!
CCAACATTGTGAAGTACCTT
CTGAGAATAAAACT GT CAAT]
TGTGATGGIIGGAGATCTCTC
ACATAGAAGGAACAAAGAGT.
AAAATATGRAGTATTTTTAC
ATTGTATCGTTGICATTATG
TTCAAAGAGT TTGAATCGC
GACGAACCGAGAATCCTTCG
AGAGTTATTATTCACAGGERA
CATCTTTCIGATGAACAATT
GCGAGATTTITGGATTAGCAA]
AAAACGATTITTGCCAAAACA
TATTACATGTCTCCTGAAGT

%ﬁp ATCCAGATCTATGG
CT AATAAAATGCGACT
GTAGCCCAATTATATGCAGTCT
ACTTTGGTGAGTGACCTCCATA
GGATTTCGCCCTTTTCTTGTGT
AACGACGTGGATGACACAGTA
GAGTTTGAGACTTTCTTTTAC
TCTGTTTGTAATACTTCCATTT
GCTGTTCCAATTCTTCCGTGCT
TAAAGAAGAAAAATGGAAAG
TACCGTGTATTTTCTTGGCAA
AGTTTCTCAGATCAAATGCAA
CTATTCTTACCAATTATGCTTT
AGATTTGACCATATCACCAGAT
AGTTCCTCTTTTGACTAATAG
AGTTTAAGATGTTCCTGAAAT
FCTCGTAATCCATGATAAACGAC
GTAACATAATGGGAATAGATA
GTTTGTCTCTCTTTGGAACACT

D

=

o

>

TACTCACCATTATGTGATAT
GICATGTATIGAGCTATGT

PP CCTACGAATGAAACAACTATT

CAAGCCACTIACACATTTACA

CCAAGAAGHGACATTCCCTCLA®

TTTCACCCOGGT TAAGATCT

TAACCATAGACCT GAACCAALCA

GAACTTCTTICAGGAAAGT TG
AAGGAGGT TAATTTAGAGAT
GAATGAGCGT GAACGCAAAC
AACAAGT TAATCTTGAGCGA
ACAACTGAATGAAGAACT GG

TGCTTGAACAAGAAGTAGAGG

ATACAAGAACGAATTTCAGT]
AGGTGCAAGAGGCATTGAGC
CAATACAATICAAAAGCCATT
ACAAAAACAAATACAACAAA]

&5 GAATTCAGCGTTGTCTGTGTC
T@A@%&&%ECCTTGATAACGTATATAGAGG
VAAATTGGTCGGGGTAAACCTGT
CTeA A AOA KT T AFAGCCATACTCTACCATTAATACC
AT FASATGCATAATTCTTTTGGTAATAT
CATEAMM ST IWTAC AGGGCAAATGACACCACTGA
%@@@Aﬂ@?@@ﬂ

T

~

JGAAACGACTGAATTGAAAAGAA
T AT GCPRERNCA GTGACTTTTAAATAGCTCTCTG
ACERAAT AT AABAATCTTGTTGAACAATGGTTTA
AACTEAAMS T NGA GACCCAGTGATGTAGAAAATTT
CAAS CAAAPEAICC CGATCATTGAACATTAAATTTCT
TCET AGAAGAACNATATTCAACTTTCTTAAGATCTT
AAAATIRGTAEGEEEAACGATCCAAACAACAATAGAA
CABCAGCABTCNAMGTTTCTAGCTGCCTTTATGGTGA
TCTACACGRAGACAGTGTTGTGTCGTTCTCATAAAATG
ACTGTTCTACAGTCGATAATAAGCCACTCATCTTCC
ACAACTTCAACTGCACTTCCTCCAATGCAACTAGA
TCATGCTTTTCAAGCTGCTTGAGATTGATCTTCAGT
AATTCTTTAACTTCATCGTGTGATGTGAGCAAGAC
GAGTAAATACTTGAGTTTTGTCAAGTTATTACTGCC
CTTGTTTGACATGGATTGCTGTATTTGAGAAGAAA
AATGAACGTAAACTTGAATCTCCCCAGGTGAACTT
GGCGTGTATCTTATCTACCCCAGCTCTAAAGTTTAC
CCGATGAGGTAATTCTTAGGGATAATTTGGTGTAT
GGATTTGACTAAATTGCCGGAGTTGATTCAATGAC
AGAGAAGCTTACATGCAAGGAACATGATTCGTTGA

TCAACATTAGATGGGTGGCATGGAG

55 ADE 13'seq,

for KO

ATGATTAGTACCCTCCTCGCCTTTTTCAGACATCTG
AAATTTCCCTTATTCTTCCAATTCCATATAAAATCC
TATTTAGGTAATTAGTAAACAATGATCATAAAGTG
AAATCATTCAAGTAACCATTCCGTTTATCGTTGATT
TAAAATCAATAACGAATGAATGTCGGTCTGAGTAG
TCAATTTGTTGCCTTGGAGCTCATTGGCAGGGGGTC
TTTTGGCTCAGTATGGAAGGTTGAAAGGAAAACAG
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GATCCGCAATTATCAAGCCCAAAGT CACAACAAGC

TCAGATCCAAGGACCAAGAGAGT TCCTTAAAAGAG G 56 ADEI

gene

WOBBYBSIATCGTTTTGTGCAATTTGGTTTGCTGGAG (11 ncl udpeiyus2008/013719

AGTCGACCAAGAGATGATAACTGTTACTAAGCTTC  pr onot er
TCCGTAATTAGTGGTATTTTGTAACTTTTACCAATA

and
term nator)

ATCCTTTATCAATACCOCATATTITITITCCACCTTATCC
TANT OOUT T TTUXINCA VT T NOOUR NIV L T

AGT
ACTCCACTT
CAGGT TG
ATAAGAGTA
CCGCCCCAA
TTCCTTTCA
CTGTATCCT]
TCTGGACGH
AGGTTAGAG
TTGCTGITQ
GATGIGATT]
AAAGATTTT
TTTTTTGE]

TTCTAATGACAAGGAAGTI CT]

AAAACTGTC
2009/ 0851
AGGGACGAT
ATACCTTTC
TGGAAGTC
ACTGTCCAT
TCAAGAGAQ
CACCTTCAA
GAAAACAT(
AGGTAAAGA
CGGTCGAGT|
CTTTTGAAQ
CGAATTTCQ
TAGTAGATA
TTTGGAATA
CAAGAGAGT!
GTTGACGE]
GTAGCCAT(Q
AGAAAAGTA

TCACGTAACTT
GAACGATTCAT]
IAGAAACACTTG
TTAAGCATTAA
TATACTACTCT

GTCAGAAAAGAGGTATCCTAC
CCAAAGAGATATCTCAAGTGAT
ATTCTTAGTGAGTTAAGCCATC
GTACCTTCATCACGAACATATTT
TGTCAATTTATACATGGAATAC

TCTCTCCAAGCTGATTCGAAC

IATGTGT CAT

TCCAAGTATGT
AATCCTACCTT]
ACATTTATGCA
IGTCGCAACTGA
ATGACAAACGS
IGACTCAGCTCT
IACCCTACATAA/

TGAAGAAAAAT]
35 PCT/ US20(
CCTTGATAGTA/
GAAGCCATTGTY
ATGGAAAGAGT
GGAGTCAAGGT]
CGACGCCTTTCH
CGAAAGCTGAA
TCTATTGAACA/
CATTTGT GAGA/
TGTATTCTGCT!
GGGATCATTAT]
ACT GGACGAAA,
AAGTTTTAACT
IAAAAGACT TAC!
TACGATAAGCA
ICAACGGAT TGAf
GATGCAGAAAT]
TATTGAAGCTT

AAGAGTACATTTCAGAAGAA
TTTTACGCAGGTTTTATTAGC
ATTATGGAACTGATTTCACGGC

ATCGCTCAATAAAGGTAATA
CCTTCGTGGGTAGACTCGACA
CAGGGATATAAAACCCGACAA
CAATTCAAACCTTGTCAAACT
AGCAAAAATTCTGGACCAAG
Aé@ﬁ%&i?CGTCGGTACGCCG
TG TGTTGGACCAACCC
TGATATATGGTCTCTTGGGTGC
ATGTGCATTGAGGCCTCCTTTT
ATTTACAATTACAACAAAAGAT
ATTCCCTCCACTTCCGGACGTAT
[ PetettTTA AGATCTCTGATCAATGCTTGCA
ARG HCUPNTAIERGAACCAACGACCATCTACTCAC
AR A PRAGRARTAAAGTTGCTTCAATGTGTATATC
NEAUSAEEPMM APTTAGAGATAAGGGAGGACAGATT
NSRS A B ELEBRCGCAAACTGAAAATACGAGAG
UARDOCAETIA TGAGCGAAGAGGGAATAGTGAA
I e WATPSXALEA AGAACTGGAATTTCAAAGAAAGT
NCEATEOAWCEAAGRAGTAGAGGAAATAAGGAAGTC
CeAAEWATAATO@ATTTCAGTTCGTACTGGAACAAC
CAGIEEAl AAAGECGA TTGAGCAAAATTCTAGGTCCC
SE R WG AT ABAGCCATTGAACAGGAATCAGCA
N ACAANAITACAACAAATTTACAGCAGACAG
| AR TG APCAAGCCCAAAGTCACAACAAGC
\TCANGIARTAAGCT ECCAAGAGAGTTGCTTAAAAGAG
G

¥

56

ADEI gene
(including
promoter and
terminator)

GGGTGCTATCGTTTTGTGCAATTTGGTTTGCTGGAG
AGTCGACCAAGAGATGATAACTGTTACTAAGCTTC
TCCGTAATTAGTGGTATTTTGTAACTTTTACCAATA
ATCGTTTATGAATACGGATATTTTTCGACCTTATCC
AGTGCCAAATCACGTAACTTAATCATGGTTTAAAT
ACTCCACTTGAACGATTCATTATTCAGAAAAAAGT
CAGGTTGGCAGAAACACTTGGGCGCTTTGAAGAGT
ATAAGAGTATTAAGCATTAAACATCTGAACTTTCA
CCGCCCCAATATACTACTCTAGGAAACTCGAAAAA
TTCCTTTCCATGTGTCATCGCTTCCAACACACTTTG
CTGTATCCTTCCAAGTATGTCCATTGTGAACACTGA
TCTGGACGGAATCCTACCTTTAATCGCCAAAGGAA
AGGTTAGAGACATTTATGCAGTCGATGAGAACAAC
TTGCTGTTCGTCGCAACTGACCGTATCTCCGCTTAC
GATGTGATTATGACAAACGGTATTCCTGATAAGGG
AAAGATTTTGACTCAGCTCTCAGTTTTCTGGTTTGA
TTTTTTGGCACCCTACATAAAGAATCATTTGGTTGC
TTCTAATGACAAGGAAGTCTTTGCTTTACTACCATC

AAAACTGTCTGAAGAAAAATACAAATCTCAATTAG
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GCAAGAAATGGCCTTGAATGATTAGTACCCTCCTC
GCCTTTTTCAGACATCTGAAATTTCCCTTATTCTTC
W@20RI0ETAT ATAAAATCCTATTTAGGTAATTAGTA
AACAATGATCATAAAGT GAAATCATTCAAGTAACC
ATTCCGTTTATCGTTGATTTAAAATCAATAACGAAT

PCT/US2008/013719

CA ATfﬂ'f‘mf"rf‘Af‘T'Af"rf"\ATTTr‘J‘Tr‘f‘m‘Tr‘f‘
A VeV | A\ IA s\ WS )y pp\ W J |

T AGTAAAAAAGCACAGACTG
BRI e o L ST OSSR
i. ‘SI ‘!_‘. I AA AAAA
| MTNG PDRGKI LTQL S V| FOE Ay KR e
LP SKL S [EEKYK S QLE selad .m.. j‘ TTCA
SA WKEYKN S KTV HG J = QA T TGAACACGAT
ESDAFPTPI |[FTPSTKAEQGEHZEN ﬁ" p M:l iﬁ%@@l Cﬁé@?&m AGATTGT
KAVEL YSAAKNFALLKG | | A ﬂie AAGG
NEL VL VDEVL TPDSSRFVNQKEY ﬁﬁ&%&g&cmc
AMDAEI Al K SKEKY! EAYEA "?ﬂ#‘- 89 GCTOATACGAAATT
AGT TGEECACT TAAAAT CAT CHLG A PRGGALIA ASACAATGAATTGGTAC
GACCAATGGGAAT TCTAGAARNGAY iﬁ "c"'v ‘# TTAACTCCAGATTCTTCTAGAT
TTCTTCTCGTTACCATAAGAN G AdAGACTTACCAAGTGGGTAAATCG
GACTTAACGAACCCT CGAACANL ;t‘,ﬂ?@i ATAAGCAGTTTCTCAGAGATTG
AATACCTTTTGGAGCAAGT TE .& v,} GATTGAATGGCAAAGAGGGC
TCATTAATGAGT TGATTGCACK r]& Heel es’f AGAAATTGCTATCAAGAGTAA
ATACCGATTIGATTCGEGTAGSE NASPADNYTFGAAGCTTATGAAGCAATTACTG
TAOAmawGTAAAGAT_Jémé%ETTGAATGATTAGTACCCTCCTC
CTGGTTCTTIAATAAAGT GT TT Aot TCTGAAATTTCCCTTATTCTTC
CAATCTAAATCGAAAAT CCACAR KA EehITAHAZM A TCCTATTTAGGTAATTAGTA
TAGCCGCGIAATCTTTCT CCEAARNNTI AGTGAAATCATTCAAGTAACC
CAGATTTAAT GGCAAT CECACKGT EECE TP A T T TGATTTAAAATCAATAACGAAT
ATGTCAAT(T TTCCAGT CCANG KA BT S A EAGTAGTCAATTTGTTGCCTTGG
GGACT CGTTACGGT CTCTTCLAGETE K e A 6EGGGTCTTTTGGCTCAG
GLA7CLACH I CARSTAADEDS ICRFIAKGK VRDIY AVDENNLLFVATD
GGCACCATGGCCAT TTGACAT RISISASENEINGIDK GKIL TQLS VFWFDFLAPYIKNH
GAAAGCCGI TCEGT CTGTAGANGRENDXIEVFATAPSK LSEEK YK SQLEGRSLIVKKHR
GAATAAGT TICTGCACCT CCT T ] AMNR GET ¥ WKEYKNSKTVHGVKVENENLQ

ACTATTCCT TGGECCT AAT CCUER Stof PEIIATRE I AE QGEHDENISIEQA AEIVGKDIC

ATCAAGECG
AGCGGACAT
2009/ 0851
GACAAATGH

PACCTTACCATT
TAGCGACTTGA]
35 PCT/ US20
MAAGCCGACGAG

CARKAAAANEY YA SAKNFALLKGITADTKFEFGLDEN

AR ESEFPDASRFAANMOrY QVGKSQESYDKQF
DBROI MANGLNGKEGVAMDAEIAIKSKEKYIEAYEAI
CCACRACA TTATAGT

AAGECCAGGHTAHED GARG AA

for KO

CASTASETGIATTXAXAAATCATCTGCCTCACCCCACC
GACCAATGGGAATTCTAGAAACAATTTCATTGCTC
TTCTTCTCGTTACCATAAGAATCGGCTGTCATGTTT
GACTTAACGAACCCTGGAACAAGGGAATTCACGGT
AATACCTTTTGGAGCAAGTTCAACCGATAGAGCCT
TCATTAATGAGTTGATTGCACCTTTGGTGGTCGCAT
ATACCGATTGATTCGGGTAGGTCACTTCGAAACTG
TACAGGGAGGCAGTAAAGATGATCCTACCCTTAAT
CTGGTTCTTAATAAAGTGTTTAGTGACTAGCTGTGT
CAATCTAAATGGAAAATCGACATTTACCTTTTGGA
TAGCCGCGTAATCTTTCTCCGTAAAACTTGTAAACT
CAGATTTAATGGCAATGGCAGCGTTGTTGATTAAA
ATGTCAATCTTTCCAGTGGAACTCTTCTCCACCGCA
GGACTCGTTACGGTCTCTTCCAGCTTTGCAAGATCG
GCATCCACTAGATCCAACTCAATTGTATGTATGGA
GGCACCATCGGCATTTGACATTCTCACCTCTTCAAT
GAAAGCCGTTGGGTCTGTAGAAGGTCTATGGATAA
GAATAAGTTCTGCACCTGCTTCATAAAGTCCTCGA
ACTATTCCTTGGCCTAATCCGCTGGTACCACCGGTG
ATCAAGGCGACCTTACCATTCAAAGAAAACAAATC
AGCGGACATTAGCGACTTGAATAGGGAATGGGTTA
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TTGCTGICCCTATCGCGTAAGAAGCTTACTAAGATC
GCCTAAATTGAAAAGT TGAACAAATCAGI TCTAGC

WA BBVOITEATCAGCATTTCGI TCTCCTCTGATCATC

PCT/US2008/013719

TTTGCCAATCGCTAGCATGCCCT CAGCGT GCAAGG
AAAAGCACGCTTCTTTCTTATCGACGTATTTTCAAC

TI\MI\I"I‘

CCCAGSTFFAGS

A

7\1

ATTTAGTAT
GI'ACACGT/

TTTAAAGGT

TTGGITAH
TAGATTGI
CTTTGCAAS
CAGAATTCI

TGITTTTTAAT
MCTTATCTATT
TCGGTAGAAAT]

C 59 ADE 2 Q' seg
Ny A AGCACTTTATAGT
CAA AAGAATAAATGTATGGC
CGTAAGAAGCTTACTAAGATC
GTTGAACAAATCAGTTCTAGC

i\

AGCCTGGCAGT T

TTTCGTTCTCCTCTGATCATC

5TAATATTTACCC

\GAGCCTCATGT
FVKMJTTCAAA

CACTOONANCT

GCATGCCCTCAGCGTGCAAGG
TTCTTATCGACGTATTTTCAAC
GTTAGCAAGTC

SFETGTARN

GAAAGWA%V

AAAATCGAT
5TGTCTTCAGTGC

AATTTGCT(
CAAACTTAC
TAAGT GGCA
TGGATATT(
CTGITGATA
CTGAAACH

AGAACAGGT

GICAATGI
CAACAGGAA
TATGATCCA
TTACCAGTC
AATGATCTC
GCCTCCAAA
TAGATTCT(

TAGACATCT
TTGGTGIGI
TGGAATAGT

CATTACCTT

AGACTCAAT
CAAGCGCAT
TTGCTTTC(

\>3 \JI

CLecite

TTAATAGATGTATATATAATA
TCTATTCCATTCATAATTTTAT

TTCCT
TGCAACTTGGT]

\

AGAAATTTGTCCTCCAAAAAG
GCAGTTTTGATAGGCATTATTA

LTTAGTACTAAT
A\TAACATAGT GG
BAACCCAAGCAT
\CTGATCCGGAT
BCGT AGT GCCAC
TCATCATCAGA|
LAGGCTCCAACG
\GTATTTGACCT]
\CCACACCTTGC

BCTTCTGTGATT
CTTGAATAAAA
GIAAGATAGAT
CCAGTCAACGT]
ACTGTGAACAT
TCGATAGACGT]
TCAGITTGCTG
JAATGTGCAAAT

JOCGATGCAGACAT:
ICATTGATTTTCGE
\AATGAATTCAGAAT ARG Fek

TTACCCTGCACCTGGAGGAA
TCATGTGCTCTAAAAGGATGT
TTCAAAATTATATCTGCATGC

ACTGTTATTTTTCTGGTCAGG

TCGTCATGTTTCTCGTCGTCT

TTTCCTCTTTCCATAAACACA
ACTTGGTTATTCTTGAGATTGA

CAGTGCTTAGCTGAATATCAA

CTAATAACGAAGCACTATGG

TAGTGGTATTGAAGCGAACAG

CAAGCATTGGCAACATCTGGCT
CGGATCGTTTGGCACCAATTC
A TGCCACCAAGGTTTCGATTTG
CAGEAASET T ATEA TCAGAGTCAACCACCCCAAT
A RGO AGATCCAACGAAGTAGGTCCAACAA

CE NS M AP PTTGACCTTGAAGATCTGTTCCTT
T EA PEAAEEAECIMEA CCTTGCCCCAATTCCAATAACT
CTEAAE CAGACATGATAACTGGTACT
I P AAACCIATTGATTTTCGTCGGCACTACGTAAA
T ECAACAANAAACTAATTCAGAATATCTTCTGAAAC
ACACATEOAGETGRAGTGATTCAAGCATTGCTTTATG

APA

TCCATCACATCACT CAAGACCT A GaTAGRAAGRA ATAAAAGCAATTCTCCACATA

TGAAACAGITGGAGCATAAT]
GIAAGGTCACTTCATCCTTA

TTTCGASTOABTIANGATAGATCTGGAAAGATGTATC
TCEGARGPANICEABGICAACGTTGTGCAATTGATTAG
CATTACCTTACTGTGAACATCTCTATCTACAACAAC
AGACTCAATTCGATAGACGTTCCGGGAAAGTTTTT
CAAGCGCATTCAGTTTGCTGTTGAACAAAGTGACT
TTGCTTTCCAATGTGCAAATACCCCTGTATATCAAG
TCCATCACATCACTCAAGACCTTGGTGGAAAAGAA
TGAAACAGCTGGAGCATAATTTTCGAATGAATTAG
GTAAGGTCACTTCATCCTTATCTGTTGTAATGCTAT
AATCAATAGCGGAACTAACATCTTCCCATGTAACA
GGTTTCTTGATCTCTGAATCTGAATCTTTATTTGAA
AAAGAATTGAAAAAAGACTCATCACTCATTGGGAA
TTCAAGGTCATTAGGGTATTCCATTGTTAGTTCTGG
TCTAGGTTTAAAGGGATCACCTTCGTTAAGACGAT
GGAAAATAGCTAATCTGTACAATAACCAGATACTT
CTAACGAAGCTCTCTCTATCCATCAGTTGACGTGTT
GAGGATATCTGAACTAGCTCTTTCCACTGCGAATC
AGGCATGCTCGTATAGCTGGCAAGCATGTTATTCA
GCTTTACCAAGTTAGAAGCCCTTTGGAAACCATCT

ATAGATTCCCGAAAAAACTTATACCCACTGAGGGT
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AATCAATAGCGGAACTAACATCTTCCCATGTAACA
GGTTTCTTGATCTCTGAATCTGAATCTTTATTTGAA

WO ZRGOSSTIGAAAAAAGACT CATCACTCATTGGGAA

PCT/US2008/013719

TTCAAGGTCATTAGGGTATTCCATTGITAGTTCTGG
TCTAGGT TTAAAGGGATCACCTTCGT TAAGACGAT

A

ATA I\f"f"l\f"I\TI\f‘l T

f"f"j\l\l\ATI\f"f"rl\l\Tl T T
O vVl VAT O Ormyy

A dCTCTCTCTATRAT T AGTCAGTGACATCAAAGAGCATT
f"l\f"f‘l\'l'l\'l'f'"l’f"l\ ACTACCTCONT +‘1’ A ]
X“ MalA4 ! “""C';‘é,‘ ACTCGGTAGTGTGCTCGCCAAA
GACTCTTCACTAGCCTATGCAA
%}gﬁ% v 4 c_ﬁq@@ATCGTAGAAACGAT
g@m{ﬁ'&ﬁ b. AA TGGATTCTCAGGTA
2009/ 0851138MBH9"Us20p GCCGAAT
TTCACTGAGCATAGTCAGTG §§ A AGA
ADE2 ‘gene GTCAAAGCCGT 1 ACCTGCTAAGC
(i ncludi ng AATAAATTTG GACGGATCA
pronot er |and ATAAGGT] AGTTAGCTGC
term nat ar ) TAAAAAACT Ar ATTGAGCATG
ATACGTATTICT AGGAGGAGHGA TCTAAAGAGAGTTCAAGACAGA
GATTGI TGAGGCCGCTAGCA & ATATCCTTTACCAGAGACAAT
CCGTGATTQTTGATGATGGTT ATAAGTACTTGCAAAAGGAAC
ACATTAATGCT GCGCAAGACE, AACATTTCGGTGACAAAGTCT
TTCAAAGATIGAGGAGCCTAT TAATGAAAAGGCGCTGCTTTT
CAAATGTGATGTTCTCACTGT, AATGGATTTCCATATCTGTTGA
TCAACACAGATGCTCTAAAGH GCTTATGATGGAAGAGGCAAT
ACTGGAATGAAGATATATCCIT T CTAAAGAGGACATCAGTAAGGC
CGAACTAATICAACGATAAGT AW TT (MY EFYNA AAGATCGTCCATTGTATGCCG
ATTTGATCAAGCACAACAT T N o WA AT I T TTTGTTAAAGAATTAGCGGTA
CAGGGTATAGAATCTAATGA ATCACTGGAAGGCGAAGTATTCTC
GI'TTCGAGAAGAGAAT CCAT Tt EABEAAA L GTFAGAA ACTGTGCACAAGGACAATA
AGT CCCCACTAT CECT TAT GAE EAA PR F G TATGCTCCGGCCAGAGTTAATG
TTTGTAGT GGAGT CTAAAGAZ Ak AAAGCTCAAATATTAGCTGAA
ATTAGAATTICTTGAAAGAT CA A CHEISAX ERC TTTCCCAGGCGCTGGAATCTT
AGAAGTTTGCTCCTTTTGT TAASGASTISASETATTCCTATTGTCTGATGGAGAAC
ATGGT TGTGAGAT CACT GGARBECERAEA AATGIG A TTGCTCCAAGGCCCCACAATT
CTACCCAAQCGTAGAAACT GT GEEGASNCAMAAIM ATCGATGCATGTGTAACATCTC
TCTGTCATATTGI GTATCCTCAGRTCABNGTAALEGTAAGAGCCATAACTGGTCTG
ACACCATCUAAAAGAAACCT CAAA MG URACTIAMAA TTTCACCAAACTATCTACTTCC
AACACT GTGAAGACT TTCCCABBORCTARATCTATTATGCTCAATGTTTTGGGTGCT
CGGAGT TGAGATGI TCCTATTGAG RAMTEACHACGGGAATTAGAGTTTTGTAGAAG

AGCCTTAGAAACACCCGGTGCTTCTGTATATCTGTA
CGGAAAGACCACCCGATTGGCTCGTAAGATGGGTC
ATATCAACATAATAGGATCTTCCATGTTGGAAGCA
GAACAAAAGTTAGAGTACATTCTAGAAGAATCAAC
CCACTTACCATCCAGTACTGTATCAGCTGACACTA
AACCGTTGGTTGGAGTTATCATGGGTTCAGACTCT
GATCTACCTGTGATTTCGAAAGGTTGCGATATTTTA
AAACAGTTTGGTGTTCCATTCGAAGTTACTATTGTC
TCTGCTCATAGAACACCACAGAGAATGACCAGATA
TGCCTTTGAAGCCGCTAGTAGAGGTATCAAGGCTA
TCATTGCAGGTGCTGGTGGTGCTGCTCATCTTCCAG
GAATGGTTGCTGCCATGACTCCGTTGCCAGTCATTG
GTGTTCCTGTCAAGGGCTCTACGTTGGATGGTGTA
GACTCGCTACACTCGATTGTCCAAATGCCTAGAGG
TGTTCCTGTGGCTACGGTTGCTATCAACAACGCCAC
CAATGCCGCTCTGTTGGCCATCAGGATTTTAGGTAC
AATTGACCACAAATGGCAAAAGGAAATGTCCAAGT
ATATGAATGCAATGGAGACCGAAGTGTTGGGGAAG
GCATCCAACTTGGAATCTGAAGGGTATGAATCCTA

TTTGAAGAATCGTCTTTGAATTTAGTATTGTTTTTT
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TTCTTGTAAATGAGAT TGCTCCAAGGCCCCACAATT
CTGGTCACTATACAATCGATGCATGTGTAACATCTC

WACHNICBARCACAT GTAAGAGCCATAACTGGTICTG

PCT/US2008/013719

CCAATGCCACTAGATTTCACCAAACTATCTACTTCC
AACACCAACCCTATTATGCTCAATGTTTTGEGTGCT

f"l\ A AN I\Tm'f"l\f"m‘l\ I\TT
A=\ o = |

VVVVV

f"l\f"TTTTf"TI\f"I\AC‘

; TAATAGTACACGTAACTTATC

mﬁgmﬁy ; TTTATTTTAAAGGTTCGGTAG
ATATCAACAT AATAGCATCT I CAAAAAGTTGGTTAGAGCCTGGC
CAACAAAAGT TACAGT ACATIE fw& ATTATTATAGATTGGGTAATATT
CACTTACIATCCAGTACT O M FGGAGGAACTTTGCAAAGAGCCTC
AACESTFEFFFOEAGTTATEAT
cA Aw.é%mb\ DS RMWEAASRLNH(TVEDDGII;“ESP
. DEEAIAKLAAKCDVLTVEIEH
%Agg&}m%gﬁ IYPLPETIELIKDK YLQKEHLI
TOCCTTT CAAGCCOCTAGT A SIESNEKALLLFGEENGFPYLLKSRTM
TOATTGCAGGT T GOT G E ISKALEFLKDRPLY AEKFAPFV
AT CoTTdeTaoCAT AT FSYPTVETVHKDNICHIVYAPA
oI T R CARCOGeT O R TVKTFPGAGIFGVEMFLLSDG
CACTOCCT ACACT COATT T R /] HYTIDACVTSQFEAHVRAITGLP
P TaeT Ol GaCT AT LG IMLNVLGAEK SHGELEFCRRAL
AT T O T oA ARKMGHINIIGSSMLEAEQKL
r ADTKPLVGVIMGSDSDLPVISK
AATTCGACCACAAAT GGCAAAN TIVSAHRTPQRMTRY AFEAASRGI
ATATGAATGCAAT GGAGACO MY AAMTPLPVIGVPVKGSTLD
TTTGAAGAATCGTCTTTGAAT, GKASNLESEGYES
2009/ 085135 PCT/ US20p
ARESCATC] '@A’D NS RMIVEAANRLNIKTVILDAENS
TATTCCATT WEX% Al '1* SNPLDIEKLAEKCDVLTIEIEH
AAATTTGTCQT < KLKTYPSPETIRLIQDKYIQKEHLI
AGTTTTGAI AmTTATTATﬁ%TX %T‘%ESE E%LNV&RDLGF%FVLKSRT
TACCCTGCACCT GGAGGAACTY g;m% O ARELYAEK W AP
seq MDSQYI G LGGGQ-G?WW PBIVETIHK DNICDLCYAP
AKH NAAQDHI DGSFKDEEA AKV%@@Y@\Y{L@@NAW%@ VEMFYLET
QDRTG KI'YPLPETI ELI KDREE KR PREMINESHY TIACVTSQFEAHLRSILDLP
SQG ESNEKAL L L FGEENG-PYPKNFSSFMIITTNAIMLN VL GDKHTKDKELETCERA
AYDGRGNFYVESKEDI SKALEFERECSAEREREEN PNV ITMMA SSMAECEQRL
VRSL EGEVESYPTVETVHKDNGEH GRADIRIK IS VN IRIAQUIVANT G ITMGSDSD
KTFPGAG G V EMFLLSDE PVMSAACAVLKDFGVPFEVTIVSAHRTPHRMSAYAI
SASKRGIKTIIAGAGGAAHLPGMVAAMTPLPVIGVPV
KGSCLDGVDSLHSIVQMPRGVPVATVAINNSTNAALL
AVRLLGAYDSSY TTKMEQFLLKQEEEVLVKAQKLET
VGYEAYLENK
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ELL V NEIAPRPHN S GHYTIDAC V T S QFEAHV RA | TGLP
MPLDFTKL STSNTNAI M_NVL GAEKSHGEL EFCRRAL
WETRGOSIY YGKTTRLARKMGH NI | G S SMLEAEQKL PCT/US2008/013719
EY| LEESTHLPSSTV SADTKPLV GVI MGSDSDLPVI SK  GCDI LKOFGV
PFE V TIV SAHRTPQRMIRYAFEAA SRG
\HLPGWAAMIPLPV | GVPV KGSTLD GV DSLHSI V
WAWVN NNATNAALLAI RI LG TIDHK W Q KEM S
KYMNAMVETE V L GKA SNLE S EGYE S YLKNRL 62 S.c. ADE2

PAK%V%%ﬁ%T}E%@QE&%% lélDéENSv %eS/ PTLKNLQV

KHPKLKRYP SPEWt Rell @DrictiiEHtridogenous gene encoding an auxotrophic
selectaﬁé%é\é@&‘d?‘i’ﬂ?%%@%%@ﬂ%Ei‘fVééﬁ%{E of A REIRENE: a¥dV
V. LKDRPLYA EK W Al
FTKELAYM VRERESEAISNPEVOT RPIRDNFIGBLCYAP ARV PDSV
QLKAKL LAENAdl SFEmlE%dEMGl Fah opeklréddiviy ARREWORF) encoding a
e B B o o e coron
selectableShitkeisiRtein Ad WEIKhDE BpdehtSy Unkéddol) wadld/prisRioverGir AfsnShred

endogSglh oL ENVEAACAVLIGEQPE EXTLYSALETEHENEAYAL o fbgonous or

heterol IWPR@!EIPVATVAI NNSTNAAL L
AVRL LGAYDSS(IQTKW%&&K%E%LW&BION%%Y%%“&& of one or
WO 2009/ 085135 PCT/ US2008/ 013719 IS CLAI VE
more eXPregsipn eASEFILRT COPPIISIAR AdMS IS A enqodyngpapgdes. pEtteing,nd/or
functionBll @ltldid gcied 8P@eRetSangene encod| ng an auxot rophic 5

sel ectabl e rker tein n r.e

Genons of tHY. hob eI gt sck] BR AR BetipR AT gGpigeration
vector anoppagicaiar 1¢chyion ofithel gno:maof thetmsi aedl mmngwwadccangbmatlon

frame (ORF) encoding a function that is conplenentary

to the function of the endogenous gene encodi ng the

auxot rdphi cTheseqpsessign| sestprrat slaiprlovberainghe agkatedphjcsselectable
marker%@feﬂpis)énkédélﬂqg 4 één@ s¥R&Kd ot bk @F oupAdbndisti %‘Hﬁﬂ@@ %4, and LYS.

endogenous or heteérol ogous pronoter, a crypti

pronoter, a truncated endogenous or heterol ogous

pronot®r, drhmmmimtsgstem(oa’)claammhabm the aak diophivdsedsttable

i nsertion i nsertion of one or nore
markeregfsféé%glegﬁ(’deg%g tg?’él?%? ¥ising a nucleic acid

encodi ng peptides, proteins, and/or functional

nucl e|4: ac'%%&résgfoﬁr Stkm, qujaﬂ.@ LR Fﬁl th@'éﬁ’)%tf 6ihc selectable

nuclelc acl |retS|nsert|ono e I ntegration
marker protein is encoded by the ADE2 gene.

5. The expression system of claim 2, wherein the integration vector
comprises multiple insertion sites for the insertion of one or more expression cassettes encoding

the one or more heterologous peptides or proteins.

6. The expression system of claim 2, wherein the integration vector

comprises more than one expression cassette.

7. The expression system of claim 6, wherein the integration vector

comprises little or no homologous DNA sequence between the expression cassettes.
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vector into a particular |ocation of the genone of the
host cell by honol ogous reconbination. 2. The
W@ 2ppesdsdHn system of claim2 wherein the auxor€Dpki008/013719
sel ectabl e marker protein is encoded by a gene
selected fromthe group consisting of ADE, URA, and
LYS. 0 3...The expression of cl.aim.2 wher ei
the aukot r ot CPESFIRBCYHFR otz WheriR I PleEEReR dEgr
comprbys 4 fitst Arbssanassefte e]ib@hﬁg(phglstsamm sfssinenoddnat hatibndy and a
uxot nophi.c _sel.ecta r otein
second BB n S5 F FRRORBE Mgl b B For BRI PRARBoRL U e,
of claim 2, mhereln the integration vector conprises
MITTR e | AR s BhiFRehf cld z W[ R 15t RMs Aower
nore expression casset es enco e one or nore
eukalyﬂ‘@terologous pepti des or protelns 30 6. The
expreSS|on systen1of claim 2, wherein the integration

vect or rises nore than_.o €SSl gn .Cass
7 Thel G DA ORSPL PRt Eladr, BHe e ol 0 s Tom a species
selected ftoag thetgroup coasisting oBBzdhﬂmMsm?as Plzahﬁd SielapdicaoPichia trehalophila,

. | 0gopls, - equ be
pichia 3R OE HEn TG SNES 0o LRGN el LOBUERE B, Pichia tnderi,
Pichia Dpantigep Pedi armgteteeansoPidkieiaticsyriaifichia guerawum, Pichia pijperi,
Pichia'sRpR8 r}’?ctﬂzémze)gglﬁbﬁfa Wm{] 55 .ﬁac@h&)o'}rﬁjceseé‘e%ﬁﬁﬁé N&ccharomyces sp.,

cassette enc ain of “a nonocl onal
Hansenyda paoymprrivd l%uwgre%was &(plﬁ@wrewy@fdgg@m candide aibierrs;

Aspergdig@nidgipag, ﬂsﬁérgﬂlW' A5pRkgifié bBRGY, T r@hQa’erﬂBﬂeesez Chrysospormm
Iucknoger v\g%a%gzaié? ﬁzfr?g(r)zj;qbgraw{éeug& %?lé%}‘élillg Hewg{ug}nPJtp/sc&ngfrﬁ%la patens,

and Ne@rospher @assat he host cell is froma species selected
fromthe group consisting of Pichia pastoris, Pichia
finlandica, Pichia trehalophila, 10 Pichia kocl amae,
Pi chi al lmenbfherrxetessionsystepiod glazmid, milreeein thgdwoaieel! is Pichia pastoris.
mnuta, Pichia |lindneri), Pichia opuntiae Pi chi a

t hernot ol erans, Pichia salictar Pi chi a. guer cuum
Pi chi al%pi | fzxprqsr‘»leﬁisast%miogff ld»p WhESIHWBE HacfBe pesforis cell has
been nfddéfiddao Hp capasa@@mb@wﬁgeglywrswhﬁl}ﬁemgfﬁybﬁh dF 0OMPRE N-glycans.

sp., Hansenul a pol ynorpha, Kl uyveronyces sp.,
Kl uyveronmyces | actis, Candida al bicans, Aspergillus
ni dul ak¥s, AS pestiyid foosxpriegseng a Aspmbgiaht prptideyreteins, and/or nucleic
acid ofgﬁfef:égpﬂ)eiﬂﬁt E&Eé&ha;?ns ;ysosporium 15 | ucknowense,
sariums gram neum Fusari um venenat um
Physcd@ tr erP‘éldHEttb% Bost cghhén whishdhpenrdegerapssegne gncodifgean

auxotrg?ﬂikf S3&dtMle Mniled m&émcﬂagbé@n?renMQJ b thé geﬂilﬁﬁé opﬂ»\b lhoét<ell; and
i ch ressi on. St em o

% iastorl % ﬁ ﬁﬁ
claim ‘%‘é‘e PElifes P ‘%‘b‘r"?@rf’é@nlveﬁ‘éﬁ COIBBBﬂng
nodi fied tqlbe capaidie acifl avingduaiopgn edadimgftarnhe(®RF) encoding a

funcnolﬁeﬁﬁtqg c&X@efngnt%b &)QHP hﬁ'{étl!}h gt Mlg %ﬁﬁ%ge]’)?ﬂs %&e (g;ﬂ % e auxotrophic

pressin

selectahl@on@rk@r pra@udartsifwmnh &y @mrablh lipkestota wedkl prometer; an atgnuated
endogefBul & ha%remgeumom?erhgéﬁypﬁ@ Hon'uﬁelwg &ﬁhcété@ex?db%@ﬂ&ﬁ%s

gene encodi ng auxot r ophi ¢ sel eét abl e nar ker
heterolggQHsdirpmAtss %é@r?r?‘@ﬁ%%ed fromthe genone of the host

c eI I; and (¢p) tdanrsdioadidmgving@nbos Eno@@éiprwstdih c’&@settes comprising

a nucleh%%c'l ragcg):qg)%ﬁ\éﬁgagsamqiglgr | Sp@? E‘ltﬁ%é}) % %c(:';algc?%s octJ interest, and

3) a targeting nucleic acid that dlrects insertion of the integration

vector into a particular location of the genome of the host cell by homologous recombination,
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function that is conplenentary to the function of the
endogenous gene encodi ng the auxotrophic 30
W@ 000083 e mar ker protein and which i s operabP@T/Ub10k& 3719
to a weak pronoter, an attenuated endogenous or
het er ol ogous pronoter, a cryptic pronoter, a truncated
endogenous. 0 het er ol Qgous  pr onot er,, r
(2) 2 WeEriaithe TP Gt GHEPTBfuGSS e EsqshBaBptgPpide, protein
and/or aadsietackisofdneyst.si ng a nucl eic acid encodi ng
pepti des, proteins, and/or functional nucleic acids of
interest, and 35 (3) a targeting nucleic acid that
di r ectldh. i nsBretmethod bf clhenilAtvdgran therauxvtrophic mankes igencoded by a
t Qqearfaf e host cell by
gene sidicd %8%‘3@6 F‘S’E‘@ﬁ%ﬁﬂg‘?{%ﬁh@ R et et
PCT/ US2008/ 013719 wherein the transforned host cel

pr oduqess t hEne 1BERBR LN ARAIM NG R¥ticEtEn tH RixBirBphid Atk protein is

C id of interest. 14. The nethod of claim 14
en“xkaﬁgﬁﬁ ﬁbgﬁéxﬁﬁxotrophlc marker is encoded by a 5 gene

sel ected fromthe group consisting of ADE, URA, and

LYS. T cl 4 rei.n

auxot g-lo%phl Eﬁheg?étﬂgg o?g In z'i‘4 “éh]ereeltr{]\'gh% % o‘g{)}n}lﬁ maﬁﬁlprotem is
encoded dydhd gDFR geMbe net hod of cI aim 14 wherein the

auxot rophi c marker protein is encoded by the ADE2

gene. 17. The nethod of claim 13, wherein_ the

r econbli/nant [ heguethpd etiﬁlmmééswhmntthf)reéombwt Vestorgopygises

multlpIEQﬁsehlitﬁt 4if2S €61t the thseftioRF o ofote EYRESRI Ake3SERIHRIS the one or
the one or .15 nore heterol ogous peptides or
more hERETERGIS

PepadespRIOIEiNf g of claim 13, wherein the
reconmbi nant vector conprises nore than one expression

cassetfee. 2ﬂ1e]rg§:thgg Of gﬁfnqqg \anerg'l EH‘lgnrejcgl'nb { %ﬁ[t.]ort(%ﬁ) rises more

reconblnant vector conp e &
than orpIAPERSEiQR AasettRt ween the expreSS|on cassettes 20. The

nmet hod of claim 18, wherein the reconbi nant vector

conprises a firs expreSS|on cassette encodln

l'i ght Ehai nlhsrmet ilﬁ% REERER AP, Whirppdhs resppbd glagtatem comprises little
or no heXpIe®as DNA SedirfcEbdtRe@nte @k p@saohenystteshai n of a

nonocl onal anti body. 21. The nethod of claim 13,

wherein the host cell is a | ower eukaryote. 22. The

met ho®0of CTteimethad ofibleimeil B, whereindbe¢ recembinast Yeoten c@mprises a first
expres%@r? ﬁés?%%e}?tg?@ég qFL Eclﬁa{n? Hf% 91%89{:18}{8 Igﬁﬂﬁ&gfs&ddwsegfmd expression
cassettg praedingghheayy chiip wt a monweloankantibpilyhi a

menbr anaef aci ens, Pichia ntnuta (Ogat aea m nut a,

Pi chi I|n | tlae
Cher metlbl or Bém P LY Bérk @ Theshit 2 s s omisp gpkaryoe.
Pi chia pyperi, PIChIa StlptIS Pi chi a net hanol i ca,

Pi chi B3P, Th%I &Bﬁ& 8F ¥ifnt z‘f%}irﬁéﬂm%' tﬁ‘eehos%&'f %%8%%‘5&1% selected

sp., nsen

from the| gngueeansisting of Echspasaam;l d’ekdnef bluaadm,, P@BlaAsqir@{rgahvlhuBzchta

koclamidk %k%%erﬁﬁ@ﬁ&&bi’zbh&s PRIBEmim Q05 &théd Mdnfk YEiéRa lindneri), Pichia
Trichoderma r ese| éﬁg ySosp orlun1 'ucknowens

opuntiqey Eighq egporo Tept Pi @ql&fﬁ% el e i Eléﬁlerpawm Pichia
stiptis, PRVES oieYianBlitd) Pcki& 8p., SachélrdnNgid éﬁée@@ﬁﬂa@ T.S@G&ﬁzromﬁ&s\é@

85135 P /U82008/013
Ha”se'f‘g" p@ﬁf’e”l"é‘? (VAL ey ]? é‘”ﬁ’%’ﬁ%’ %0 Z‘é‘t”ér {jg"‘?da alied
Aspergillus nidulans, Aspergillus niger, Aspergillus oryzae, Trichoderma reesei, Chrysosporium

lucknowense, Fusarium sp., Fusarium gramineum, Fusarium venenatum, Physcomitrella patens,

and Neurospora crassa.
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24. The nethod of claim 23, wherein the Pichiapastoris

cell has been 5 nodified to be capable of producing
w@bkopeogF1as ei ns havi ng hybrid or conpl ex N gl yce@iHUSDB8/013719

An isol ated nucl eic acid conprising the ADE2 gene of

Pichia pastoris. 26. The nucleic acid of Caim?25

wherein the nucleic acid conprises the open 10

readi ng frane that encodes the Ade2p protein. 27. The

nucl ei23. aci TheahetBba bfrclatn WA ewhéraintthe hostckR iscPiabiapdvasis.

a nucl eotide sequence with 95%identity to the

nucl ei ¢ acid sequence shown in SEQ ID NO 60 from
nucl edd de Tlemethod of tlem i2dewhergin3he Pérpgpastonisesiidras been
4

T B B G S A e L

the endogenous ADE2 gene, or any other nodification,

renderisng tAeisdlded fieiéc aéld/édﬁ@ﬁsmg the 4DFD\gohé bPPhia pastoris.

30. The Pichia pastoris of Claim29 wherein a vector

conprising an ADE2 open reading frane is integrated

i nt o &6. océdltieatucidic adié oPCtdine Spabdreini the gecianmctdoaiprises the open

remﬁnéﬁggehﬂﬁe¥&%@g§%9§¥&gzggwhpe endogenous ADE2 gene had

een loca sol at ed pol ypepti de
conprising an am no acid sequence with 95% identity

t 0 thezam nphAagichiSLI SR %1&%"@hér@m$ﬁ9nﬁ@e1@@cﬁ]has 3%wucleotide

expressj on system conpr.ising: a Pichia

sequenﬁ%lgfefar%s/o Ksatityde the nuclem acid S@%ﬂ%ﬂ@g\@h@@ QBN Q6 from
nucleof8¢€ 024 BhuchdedP1)8as. been renoved fromthe genone of

the host cell; and (b) an integration vector

conprising: (1) a nucleic acid encoding the Ade2p; (2)

a nucl28i c akivectbneompgrisang theswckicoaridof €lafro27t he

insertion of one or 35 nore expression cassettes

conprising a nucleic acid encoding one or nore

het er A% gous Pighéppederds cgll enreprising adeleben eidisrupbempf the

endogéﬁHﬁi QDSEZ%%héj %r 8hy biheLhrRalficaBbfl remRriMOOIPED %§ﬂ§5r Ade2p non-
CT/ US20 8/613719 (3) a targeting nicleic acid t

’m“%ﬁ¥ects insertion of the integration vector into a
particul ar | ocation of the genone of the host cell by

honol ogous .ec i natjon. od for produci

arec |na~fn}%e I%n% |p§’s}|6)5'$gt°£r "}@sgﬁﬁ%ﬂ Y‘f%?r SRipHisingan ADE2
open rexdpredssesisantgiatado htogolesatpapinithie Pichiapetarss, geanueother than the
locatloﬁoste?éfﬁe%ﬁa(% m{% Eggé Weh%&&d(a) providing the

cell ndogenous ADE2 gene encodi ng
an Ade2p has been renoved fromthe genone of the host

cell; mand (& isoladabpdaypaphide tHRpHSAE a6 hlinddidsefience with 95%
e AR Ril S50 SO Y g1 19010
or nore expr essi on cassettes con‘prl SI ng a nucl ei ¢
o ot eie. - Anar e B e de of
i nt er 8} , am@ctt@)paétomr@ét ¢elignrwlustethe eadogenpwad DE2 gene encoding
Ade2pqiia§ B@éxﬁein6$@d frbRNhO ke dife bthedbalckRand
)] an integration vector comprising:
) a nucleic acid encoding the Ade2p;
2) a nucleic acid having an insertion site for the insertion of one or
more expression cassettes comprising a nucleic acid encoding one or more heterologous

peptides, proteins, and/or functional nucleic acids of interest, and
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vector into a particular |ocation of the genone of the

host cell by honol ogous reconbi nation, 15 wherein the
W@ e@ps$asired host cell produces the reconbi naneCT/US2008/013719

peptide, protein, and/or nucleic acid of interest.

3) a targeting nucleic acid that directs insertion of the integration

vector into a particular location of the genome of the host cell by homologous recombination.

33. A method for producing a recombinant Pichia pastoris host cell that
expresses a heterologous peptide, proteins, and/or nucleic acid of interest comprising:
(a) providing the host cell in which the endogenous ADE2 gene encoding an
Ade2p has been removed from the genome of the host cell; and
(a) transforming the host cell with an integration vector comprising:
(1) a nucleic acid encoding the Ade2p;
(2) a nucleic acid having one or more expression cassettes comprising
a nucleic acid encoding one or more heterologous peptides, proteins, and/or functional nucleic
acids of interest, and
3) a targeting nucleic acid that directs insertion of the integration
vector into a particular location of the genome of the host cell by homologous recombination,
wherein the transformed host cell produces the recombinant peptide, protein,

and/or nucleic acid of interest.
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