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EPF 0 164 556 Bl Description Field of the Invention 5 Wth the advent of
hybrid DNA technol ogy, producti-on _of mammlian proteins in m croorgani sns
becane a reality. For the first t§ rRe SARBGRY i an proteins could be

synt hesi zed | n a unicellular mcroorgan- ismby introduction of a gene
engoding mammal i an protein under the transcriptional and

trangl ati onaf) control of regulatory sequences recognized by the

M CPOOr JaBE SMthdRddntion] N€ | Ntroduction of these foreign constructions into a
m croorgani sm nost resulted in conpetition between the regulatory signals
of the 10 wifons labveht ofkylrid DRATBGHbIGHO pibditlichnatl maRAEIGE PRisks li® nlidicordafisrhs f or
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gene cancamétfupiions \réd @ roiondrgaise et rebulied il ognopetitioh | eiweSu the tregulatonyt sipmalsgefabs has
been nmdeonptruct and |t reguiptae sigr@hendegenans da tha ddst ir the Hostamsterns ipvalved with expebssianan -
15 sl at Theraiuctyralganeafintatest isusysiodiverted toanredyeliwbich ismooproductiye ent may tel iejvriobg
sequence®,thehpstyEherefaie hest sellg whicks e um efé tho faigign aene epncaffecivaly daminatefmedifip@ sy and
r egul atlﬁﬁ*isof the expression of the protein. Therefore, as one nani pul ates

t hese vari GH® @gﬁ@ﬂ@%’sh"sr’@ﬁ’bw iny isplaling PaGHNCRSORCaNe Witk t’é’l"?(‘?"ﬂ"?ﬂ‘?hé’h’t tlra"'and
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e’ nodi fbdifbd RO, las waiPas b vu@ﬁhé&%éﬂwﬂﬂw&h ﬁt modfbERbEYmaY doldb ch
nodi fi ed host may be obtained. Description of the Prior Art 25 Guarente et

al ., Propeschgfibd of o er ArSCi . USA (1982) 79:7410-7414, describe a hybrid
pronoker region enpl oyl ng the GAL4 regul atory region. Guarente and Ptashne,
i bid. (198Blardile 2t14.9 P2 ONatl. AcOSdl. USAS(1982E BETICB 7418, desribel ANTybiRE promoter pGians t

pr oot er emplaying the IGAY# Gegulaipst regiam Guarantst drel AiashAe, SBAUESEIR 78:2199i2803 gepart the

act i vat i pesesde & twd<dlamnsins incd yesbt. promdier.dwith (alregeh) up8ttea®Ton3ii@) TATRe saananbe proYiding
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pr oot era.sc §L g‘agsc xsﬁ&w esh tqa o) o r.d
(1982). Rk Coohl g p a}; Al

ff,‘erégg mYo?d%FIo cohtfobSbIdE gene b oes not |sc ose a ctlvatlon

site construct. EP-A 73657 d| scusses the possibility of constructl ng yeast
hybri d pgwiminesismeG®esiont i ng of the regulator of one gene joined to the
pronoter of a second, highly expressed, 40 gene in order to control
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said regul atory region being the PHO® regul atory region. According to a
preferred enmbodi nent of the invention,  said polypeptide is Hepatitis B
surface antigen, superoxidedi sﬁﬁu?é%s B err] -ant itrypsin, and said
regul atory region is the ADH I regul atory region. EP 0164 556 Bl

ACCC” di NO\ L Qi o't el efibHd M:?Q'imerﬁ-&?.s ﬁJ?é’cf‘eB% 2 e{héd ) Eﬁﬁﬁ. kw%ss'?on jhod
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r egul alrpMsltichbidEgulation” o 6RBH3LISEH sBY hésBiwHerBiR Sdid bnbtREbn liPintodlicet Grtd) ShidiR8Eank OF

t I ang C ki tordighogdend RCexpressa8 @ brodudé kheleREidbd bolaptiab, EinPhgIESInipdYing 1o FhrikcrlPst |,

wher ei forfabregliafier) 8 DN @bduente indvirighitst alLieeild dethamssai d host and 5 said foreign

gene i Saidfsr daaindeing pakitdlLic 8aid StaicianalCgie beipg biyaboy 20@800bys, @8RG taivétfrodiab Oyi Ng

for tr &nswanskted treginadf theeypast afviceraldengdd=-SNphosphata alelyelrdgenasenor Pyruvatd kinasb gepeond

donai nsnd edending dowsstrealo treat ivad) euaiegtiqer-tiamal t o sai d structural gene, being of

about 280-se©0db Pomaie ibaigg distal Y daid fisindprhain Bhd proximalnto| saidestructengl gemeobeinghe yeast

gl ycer at% ot oAb least @badt HPBhno Wearrinseaidoteash pells pentainingi said senstyushare giown

ext endt ¥tpeamto at | east nucleotide -10; and io said second domain

bei ng éfP'é‘!"alsa'€'8°'lé°3P*ﬂ’°f| rst dommin and proximal to said structural gene,

bei n {3:;59{%{‘? ©t3 further grgloech orphodiment; @agﬁvea%ﬁtcovns '*h RptBedfor, Prepgri 'EP ;east

cel | g@ Bi%g;! yga31 EPSE %’? F']? 'VB?PE-!“' '°l°9;°”ﬁ| W"é( mdy“avaﬂ?c?'?dyadd

i ng
g (RT3 m°wes F *et"
et D6 4 e s gfgg"f) il oo & ad'ﬁg
yeast fi, DN B e orh? W t.'° J'Qfﬁwﬁam&ngf Qprxs 9§ y"sfa"
pr odyc Ao daxvap%a&m ‘*' s 1 2% B i e

Conpri 363 4o BOifabHaA, @QaaQP&Vcoryﬁ@ zO.Gle pFoﬁBEr %ﬁ&l H&i&%ﬁt Q&ﬁél Hh d?ngr'fa
POty Pe BérkriGegiint Ihefbby SSPRElorPIRBepi Resbdg@™® DNA sequence coding f

het er Olsoigihy Said HEBRpHHBRIAS 1ol kst hsrwweeﬁdet@m&wsma fusion pol ypeptlde
i ntroducing the sequence coding for said fusion polypeptide under

conds t BRIES DESCRIPRPN ®FSTHEDRAWINGS d yeast 20 which includes an inducible
transcriptional initiation regulatory region that consists essentially of,
readi ng Figurel 8'a diagramatth viewodf plasmidseGARIgBst gl ycol ytic enzyne pronoter region
and adj aldgme 2 islaciEgemmats el o glesreidcPyR1-B@nd r ol regi on, whereby sai d fusion
pol ypept Figleo 3 ndiestgsrtesiidlinkér seduance agd & tawkidgres howipmitsyyse jpta cdestud fgsih80P.de t he
pol y‘petlde |n hi gh yi el d. 25 BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 is
PERIP TGN OF JHE SPECIFISH 38 -6, Figure 2 is a diagrammtic view of
pl asm ds Pykl 6; and Fi ure 3 |nd| cates the DNA |inker sequence and a flow

di agr am ¥ oflg @re | pigyi P‘he p'& aPﬁ‘E‘its °6r°"’f? °"%'BSSBE
SPECI F ‘Es Q{%{é %‘fr’g otgr, 1egi F"%ﬂ%ﬁ
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pu.lu t with s10n ene
enpl oy

transf gu t E&gﬁ é:%mo eF %% rfpr ove re, %galﬂ %El‘%g qhe‘? Il éeadste % d:i Of

contrast gg; Wb Dr %P\b{ e@b’im%ﬂ igd, #b Il qﬁ&?rereé‘&\aﬁé duﬂ&é&%B‘iWo doQ%QO(W thé‘”t

V\\ﬂn}j&a t BRiciufiP E;&Hée )(vhicﬁ .dci&ﬁ&set'ﬁ& nderigtiof Sitlafh &6, @ne APOL tgfdncgene,
CONBapbing Sshudich,bstaBfro rﬁiéné‘fﬁta‘ﬁ NA {ifHefEe biRdigORqueRb] whibk) 83gBdres fendd £at |

enhanc eghuénés Wik indidet AitleBideS Hdkra frov 08 infikdA GRS fBr difs&ling HagnitatkdnN P Sypthedld t he

subj ecbf thévesserigeRNA; agd (24 aistaItregionr vihith @rovidbsSfoitketilatkiChr icbHstutiveexpreasion, wan (1)

t he 40enhaschd xptessiatl as@empargairto this st ddivaliliokad tovivin@lnctions lyee$EBNA.he transcri pti on

| ni t6 at i Ghe Bytrie prorvot@rs' oF AbAsLibjsc dpvemiore eroplyOthe) BNA @ohi@eres, biraihg aggiohaip biyadse, and

an RNAgipolylicrenzarse prioinoteli ang agegipnaipstdam \ilamcshid pelgmeasedinding eagids, venick dxdiffarane Whi ch

i ncl udtsem thecvilddydedupstraapsiegiernafi the GiNAL dolymeraset bindingoregion eed proyidedi foreerhanged t he

i ni ti aefficiencies ok tyanseriptidns This distakregion willnlkpe derivadAfrons, githe( R)seguei¢es wetally @ ypash whi ch

provi deesuenss. invalyryl iatreyletion of drarseption: oy @ Prokasyatie seayence which peMHesfercenhanepd essi on

as ébnﬁ’&?‘é‘ﬂ“’? @‘pteﬁ%p“quﬂ‘sﬁeﬁﬁmnﬁ linked to non-f unct i onal east DNA. 45

The hybr Fan seftegror H@" a@é‘? Pr%%’&%r‘h'elhpf Bse
bi ndi n teF ’%";’ g P& @:Egﬂ:g@’ :dor st r eam
from Srestrlct n s es, one can pr:\ﬂ?elpo eaie(t;é) msei'tlon of the stfuctur gene in rmedlate the transcription

65 initiation and termination regions. The cassettes which can be prepared comprising the transcriptional
initiation and termination region, having appropriate restriction sites for structural gene insertion can be
cloned in prokaryotic vectors, so that after insertion of the structiral gene, the resulting cassette, including
the structural gene, may be cloned, isolated and purified, before introduction into a yeast vector.
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fromthe wld-type upstreamregion of the RNA polymerase -bi nding region and
provides for enhanced effici enci es _of transcription. This distal region

wi Il be derived fromeither a s&fu%ﬁ% 58 RB1Lal | y a yeast sequence, involved
in regulation of transcription, or a prokar yot I ¢ sequence which provides
for enhancﬁgcgget@qmtomytnb&% @%We%%lﬂ@m% desired gene. Conveniently,
ca§settes OF CConsStruct s can'he prepare prOV|de for one or nore
restri Ctp ARy P H.EFRISIT AL MEd at e the pronoter region and a related term nator
regi on where the structural gene may be inserted, so as to be under the
transer wpdréignal control of the hybrid pronoter region. By having one or

mor e r est rp.R.{1) BAheShrérfisier réivn ploRihaltd el stiactdrd GerRAAE having itiexRihdchition Mitiatioh Site,

st r uct umalRNAGBIIMbraectinving istd, @nd ikduding 3HRSTNTA [bbx, tHe CAAT sedubiice 2dsiwein astrasislational

t er m nategalatony sighaie) 6.g., ddpping seqi8aritd, @S apphtipdde;can be prepared conprising the
transcri ptR-R@his therpramaer ragivn dainsid tocther$'rend efdYR.¢ Eapsaiated wit Brhgncing thecgfiicieadyeof

r est rp ctrangeriptiontaé the fROA polymerasehingding ¢agions | nserti on can be cloned in

pr okar yot iAS-vee sequence havingrrae onmperrestietien epagnitionf sitess ereforablycat ioedt|tweyeestriction he
resul ti W&S’S%@?-@WP He|silrsimay restiburep rastsiction it Rlenhends gpgveliangsil oned, i sol at ed
and puri f iTeR| intnds HederminatiagJegian; which Wil inclyda, tbe darmipater; which may be yptem angloop 56 B1
The cas §‘ét°’t“t? ang which may be 3sog] %“l‘”' NP OF |erp Stop redons, @ Palyrdagy Iatien ﬁﬂﬂabﬁequem

e %;t e t@ S

bﬁ%"i"” ol ] HEm ':’:uf%é ot
sequ en C ec- 3, .ﬂére tor 9 , fhofd u¥uaﬁy 10 (th nBmberi hat

Sequ%‘c% |§§ie ﬂipi& rtﬁe%ﬁiﬁ‘auo.P Jm?chtt rBHhAEF R idh i Esgéc%dlup &? Be o€
5" -end Qfie”r Bilelihmasiags U sYars!intebatd 1R th falrdclibrfdd Giinseriptidr?

trdnscri pta@A) @il bb s r@@lsmarya&e p.latnatét REmBIRGH QfbolyiR ehzyrhe pBmSIBILRAGS:

havi ng gipcraiiehy#e39hésphdtd | Cldekyarogeaayni toyRivetsi t kmasePl efaRbmD! Y defiydiogéhass, t WO

r est ri CphodphobifcoRGMérhdePflossiphesphate/Eierass, posphdirB&tokinase, stesul t upon restriction
I Nt 0 20| untP.re@EWIIl Provide/fBr dncenfancing fuhttion oiitraNdAptibk) Avhicks Bkanoiigi fEndtichagsy Providsvivr C h

W || i nednsiiketivéd brereguatent trapgotiption;wgutalora Wil bé deriveds ranmregionk assariztediwith edgulation ofind
whi ch neeastgeness stheri thancthie vattridl oo midd-iype game @swtiatad witrdibe dirst domainl iy sreewilgditypbioon

si gnal salweldngesuch Bs adid phasphatases(PHi@F)|or alsohaldehysirdgenase H AR andtil), whea For yaabt

t rans| ateodstery sequenties dhei demainendLiesnally be apleget abopt 100bn. mgreruspally latledstabqut 308kps t
about 100pispnveniaiee genorply not exeeeriag gbouh Bkt usze'ub@?t exeopding goomtoikbpmpdesirablyaiet about
600bp, PSPesingsheit BOPbRThe fRguiatoryyagionwih geneslinbrgin 4 daaetreheyt ¢00bp fromydpecinitigtian
about 4SR98R usyally 35 jeastabouk,0bp andmay|bagin ati#90kP on i "psﬁrﬂ%‘" E‘ H‘é Hl',*@t'%cP‘l’mext end

in the do %‘t'ﬁ"&'h%"dﬁeraéét'? 'ﬁ°f<ﬁ°“t‘ e '°6'rP’P ﬂc?ﬂt'm aally

bp -1 ae %/m aru trle r Iﬁc al \EP % terl ng

I nt eﬁ%ls ongﬁutl ranscrl ﬁ'é:f |eve Iﬁ) DP rLtlcI e U n aﬁ ﬁﬂjag Ch the
le t ofi

a.

pr omot e én%r o?%tcé t
| medi a me% cﬁ‘udln 522 l'ar‘hﬁ’&t ﬂHPon A
transcr g&chgh UG er| ve rom a stron Pyeast  pronot er

nor | y R Wl%hé(&ll& %e enm J%&Sméu%ﬁy at feHéi Bo AL RIS Yidks, %oB*ﬁQ&W

dr OB REmore thia¥diiR 6Gbp an Bz]‘ﬁﬁlude o &%m usualJEHaY elbre GRA @6t 10 restriction
phosphogieblc‘vﬁhbﬁféﬂaf@ﬁﬁbtlor{ $ile® gy PSMGISd By ESIRIMBARARR Sallp ARGIN NS AGE Didl,HpSe,
etc.; 2btc., havingatfbastZgne hidue rétrididnGe fobthe adhstRidhsdf@enedd. f Unct i on of
tran s Cri ptriRiis, thevivimsikation fegios which will eluble the MBgssaFyOvdnskeiptionsl a6 BiarisiationélisigaalOr
r egukat fodtetmigatiot such s the polyadenylatiinGite, etai;| | be derived from regi ons associ at ed
Wi t h r egulTaR. wilirgeadrally da st legst alest, 1000 moretusiaily atfieasintoDion; and generallyl lebs thap @baybne
associ atkbo usialin lesh thah jabayt 6GPkhpaihe terminafen regidnamayyfeedegyedrfropuany| comvonient yeasth as
aci d phepsipange. 29 dong RpiUE) tergtinater balanges the Ripmpter conyeniently) beingsjariyedvem a glycolyie c.
For yea@w@ymeiguninaies, whetodhy, tepfpinator may be gesasiat ‘VW‘I the spggF F'ﬂefﬂé epayMP et whighh o it

100be thepemateriapssecialed. | east about 200bp f or conveni enceoggener al ly not
exceedi ng VABB R cagRiRys clgeaddn 3 bactedd! "%MH%’“%’BBHH' hayeyihe follpwiap fospyls; ot
exceedi ng about 600bp The reqgul atory region wll generally begin at |east

about 200bp from i.at | | e out 300bp and nmay
beglg at 400bp o wglf’ {?éi %pést{hég&dl?r om Tbthg |ﬁ/n?qa‘1t i[ @?f cg&)n Regul ati on
can be as a resu %&F—a—dmwgeﬂ—rﬁmrhm-ca'l—'m—p'hm‘ca‘l—enw ronment of
the host, such as a change in carbon sdurce, e.g., glucose to gal actose or
vi ce versa; a change in concentration of a nutrient, 35 e.g., an inorganic
nutrient such as a phosphate; or a change in tenperature, e.g., [err] to
[err]. Constitutive transcription can be achi eved enpl oyi ng prokaryotic
sequences of at |east about 1kbp for s



cénvenfence, generally not exceedi ng about 5kbp; conveniently, the
prokaryoti c sequence can be obtained fromthe vector in which the cassette
is cloned, illustrative vect or?ﬁ‘hmrﬁj pBR322, | anbda, Charon 4A,
pACYC184, pUC5, etc. 40 RS. will generally be at |east 4bp, nore

;Jrs}u?}lii 0%; Eeséym phavgggan Lﬁp&e‘;‘g)‘g’gpexggtgpre nore usual ly being not nore

Ay B! b& shd'@ out 10
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600kd pto an exotraphicihpsitprayiding dgmumity; medthéblikeder i ved from any conveni ent yeast
sequence thesvarkers gnasisprovide  foe compirsmentatidn adf cancamotiophiic host nad-e his™, quwaTv &pT.leut | v

bei ng grapiyRE: thslfingnin gr 1 1psistance to, Petels.tsuetes eupbgenclyprs resistance to antibiotics: or nmy
be ass#teh ag eP' W tqamt BE. turigrmotype, Bis f er ent enzyme with which 50 the pronoter

i s associPds @er 1. ineadieg that thecopstrucion is °E’]°b'|'1’8€f of gjrcylan, usuplly cirefar.y ect or | t he

conéi r uctTP?)FP‘W? F‘I’"sﬁ%ﬁa" hecsed for

v nety of structural genes both prokaryotic
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const r wigie td3"-iddkihg BGioDinaw bedéxtogdddlisualig Instaixcdéding) E6IB00D. Dius,The sidueturaligage host s
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ant i bi egdngiom. esi st ance, toxin resistance and heavy netal resistance;

provi di n§vhen thectiruciyrhlygend) hast lbpeniinserted dete dphéagselie which jsrieindddtio ragyeastireplication and
t he3d i svstemt rpemaiiy fincludiag aneyor rosymarkers GrognigeritveyPesiitbe feguifing fonstiuch Wil devediwhi ¢
host , @"Og'mgfm'mu'ferr] genotype, resulting in prototrophy; resistance to

met al s, such as [err] genotype reS| stance to anti biotics, such as

[err] genotype, tc 8 I ntendi ng_that the construction is

ei ther |inear E ngc&?érP Bs éI)I)VQEPPCEI -Br “Rep(Y)-(H(E dao've construct can
be &sed for in bot h
prokaryotic and eukaryotic, both nat uraI |y occurring and synthetic, where

the ge%%?emr%%f{hg R oA de'nﬁe%% vid ép?FoF et'O” and the like. The genes

&HtPaE &P&h Qéuotéﬂés ax.s*rs;s}fataeaﬁm
s‘g turgF"% Qﬁt&{ && ey Tane su E
h]%"ﬁ fé?aﬁ y: o jﬁ?nlgtﬁte% mcﬂ.mrt:;ﬁ ezl Isesmla’hspueﬁsrt 'sFéle?‘rcoﬁBnﬁéﬁGﬁ gf al

gene \Absmnu ARBSNASS Cbr kd 1k trheCrbpilcatiom bystems Il Be high 616w &Py AdMber Abpending

pol y pegi théletieRf of feRioRktrlct 3 theGAability tofhe Hibst. 'Vile B indficaied FepRatihiySirhe e tHass

CoNst rwiidhi IS folitd dAnod WhipREhent, RME Ripiication syktem ibeful 6 yeasl mgyesvesmpidybd whigal |y

be for @ovites tiar tlivieny espidatidhOsrid, muilterafcel @ften ¢e stinttenaldgendi il ®b ditdortdd” DB an

Wi | d- t appepraiasitttie vectot tapable otyepiieation ali defection dn @itberraCy®ast lbabacthdd hostothereananal | y

ex c hangsultye panstructianrWilbrameathe howiigtformyleast . Usual |y, the structural gene w |

be at | east about 36bp, and not nore than about 20kbp, usually not nore

t han about 30 p not re 1500 cluded in the

stréctural e& rr@ﬁ)ggﬁ 323‘*% M7 ?QAn (%) gﬁl’gﬁs ? B .5 - 11 anki ng

regi on norng-kky—beﬁ—ng—er&ﬁe—ﬁe-ee——uﬁﬂa-H%-eee—ehan—a-beHO p whil e the

3' -flanki ng region nay be extended usually not exceedi ng about 500bp.

- _Thus, the tru ur al ene; e transl.atj onal
slop cgagne %;qs%% Ceel BRTRRl i )SYIT° g ﬂf” Burnd st Bl 0 rerelf & fin " he

st r ot g @ey LS B oo e O et ey T g © 2
veast Lo _




30 system nornmally including one or nore markers recogni zed by yeast, the
resulting construct will have the follow n1q forml a:

-(P.R(2)-P.R (1))-gene-T.R - RepERPIB4APIE BT [ orr]- 36 wherein all of the
synbol s have been defined previously except for: gene, which intends the
structural gene; having Its initiation codon and stop codons as

appropriate; and Y, it { yr d to yeast.
Cop%\'/'enl ent yeast) r‘epf [ cgﬁ oIpn fg}@ts’e)ms nc'qu(}g {gfe@% W ﬁt aa;ni d replication

system conbi natr e replication
systegs may be high or | ow copy nunber, dependr ng on the effect of the
construct on the viability of the host. Wile the indicated replication
systens are those which have found common enpl oynment, any replication
system usef ul -(P.R.€a}+P.RaY1)p nns)l-aynd-ndp(th(HSY)pr-Bup@es(H(m)ae-f ficient
replication dnd_mai ntenance. Often the structural %aene will be ilnserted

I nto :an appropriate shuttle vector capable of replication and selection in
either a yeast or bacterial host, where the resulting construction wll
have t hahérgpl %Mmbn'g havg ibaq defined greviously. -

(P.R (2)-FPhr, ‘fam TggmentsTwiich. foum, (the) cassptty)and Singh sonsjructionsEpay ke jojned jagether ig| |
synbol s apraxFands convprtinral wiselp| eATY Icgpes, gpRas haye; bepr isolafpd and fesfiiction marpedtag o d

t hat *# hé’e'!:é§§%1“?'é’°%1i°h'5ﬂt° B °%?n°?‘r?§@?ttt8?js%“!‘?'l‘}ﬁt°ﬁf“éﬂ° E\h?slﬂﬁtm obeemng

ne resErPPAIR 3y ey i Belty, n Ein
yeast ofow i ﬁ;ig .%:'é i £§ § &eva 8 ff‘r\%t&é e dc“t?ﬂ%“? ‘F’&ﬁ
have th #ieE J ,

(P 37'( é’ag%cfﬁ § ) '%f(;lg? oI S éve

replacmg ost
n of i tere whi
A AT %ﬂ.":ﬁ"n

i
. ned Dr&yluedis riguiatblesel &Eée@'ib’?c&rft:@m%&n%h 6fthd aruea.ramzn&aﬁﬁa%&%me%rf' nal
CONSt I Uglkdwing She'Fo¥t doffs bqrdr\%qnéatmm RE6r 16 T A esdHoYsBn Vi the) sthRihiP Jnb, OdAd theW@Y S -
I n many rrﬁggr?%xp%l%ﬁ@y BRAHEANGIRE hvirdnombl RBndRiBsk, 5.8 Shuireht leMpPeraBBtd. as is  wel |
as seguencetl exahplef R PHESfeGildtion BRYECOGIR Yrdwctthe 6dlls b HighSEhasPARE, abBit 1161 EHi.Sdnd DY
restri Ctrieddedéasé ihe phesphate EoipdnGation @ boutt 01Eto OBMM. [Fol Binperitura SerdRiIGIES 6r@r dpuld UC h
as r esegtowaim ecelid it 2Baltdi3d7, ¢ Ciand theh tiangathe peparaiu®, as @ppropeiste b @idut 5 or20t Qerhbi ke,
t 0 pr ovihekt calls ivpuidjiave the adgulatogyesgstene essadiated, with thel regiklatogy redien apliyeded sequence,
and havi ngvatidus techmiquep will e @xarmpliftedrin the Expelimental asetioraal dhis applicatinarwitich terbeigues or
j 0i nisag carchuanekes peredigmatic ferscangtiictions egploying fragmentsicans soues rathet fthan those
rest ri cexenwlifieds Of partiquigr dntanest, ascevidarced é’grtb‘h Exerimpntal rseetion, wWilh de\thg jusa gf the
f r agmen@ycafpifoRyferrbosphate jdelydipgenase RigIONE regioRfer tha RNA ephurarasgpbipdingssits in
el ect r oéf"ﬁl-t"%‘l?" with fogulaler segreptem,such;as JiRen @sseciated W05 06 ARHY. Thes BHORRNdARHY her
gigns f'sg o with, fhas BIHOR. 11d ADHIl gengs hich Arevide Jor trasrdtionsh i on

m?”' h’é éetgf’ Bor F’g‘? ﬁ!’h ; f h |
t t t
ﬁl gh densi %r;ﬁm °T° \%f”gy 'L m@?"@@éf’%ﬁ%&%l‘f@“@?? 8(S:t u(r::I ;eng,

and the fJéHfM expressi on by changr ng the environnmental conditions,

e.g., n errperature etc. 25 For exanple, for PHOb6 regul ation

one cpul d ﬂrlﬁw rﬁéﬂ% Zfohs v?erélhorfg'a%r%(?é&mﬁgrﬁ proaddhsk. sbe mlem G ubfdds
reasgtg SolB ¥R ﬁlﬁhﬁérﬁ'or GRBICHBS. MEREYrYE us&d 7 Riting Grerb dtiffzel- andidibRRE at ur e

sensr ti GciicatiSHRCERPHb WS ORISR b Nolw l@ﬁj B.snaas[&raahesdandsdafaﬁ Raofb@Rge

t he t enpgy. alobddBred Hithéte @Rdymds Emplyedihe ldﬁpp[lee'& dikectichs.Yohst Ivere trandformiéddnd gRWh S
woul d hasisy 4 tefiety @0mbda MEIYinEYsolettive AREING | (Rlast Ghitldhénlbabd witho @t Jellciad)OYSPD REiudT)

enpl Gy edontaifirigi 19 Swh)eyasti et 204 (wWiv) lpepteneeanp| 2% ved glusodeh endtatiees srapiirapkiate

sect i onaafor tétailed heiph.ircthé casa of pitinginedigre énntatadc2% $0v) agaxandfor kepeformation 3% top

par adi geger.i Hepktitis B chuddce Lantigen nwasedetdrmpined gfter rlgsiprein yeastf by glasso beadeagitaomend t han
t hose exleifightioh b dentriBigalinar vsingiheafusiiall assay JAbboth dabwatades)roteih e datesmiBechiey therent al
sect i onCoemassie fixs bindiag msthodf t he gl ycer al dehyde- 3- phosphat e dehydr ogenase

The PHOb

and ADHII iﬁe : refer t |ns associ ated with the PHOb and ADHI |
genes whi ﬁ G% gaqvg‘ Guarente et al., (1982) supra. The plasmid was

prepa

manipulate d as foll ows fter re rlctlon W|t e overhangs were filled in with the Klenow fragment of

§6 DNA polymerase | ("Klenow fragment”), Iigated with EcoRl linkers (GGAATTCC) and then completely
digested with EcoRI and Sau3A to provide a 370bp fragment which was isolated by gel electrophoresis and
included the intergenic-sequence between GAL1 and GAL10 genes of yeast, and provides for the GAL4
regulation sequence of the GAL1 and GAL10 genes.
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35 regulation of the PHO5 and ADHI | gene, respectively. The foll ow ng
exanpl es are offered by way of _illustration and not by way of limtation.
EXPERI MENTAL 40 Al'l DNA naﬁrrgﬂ%slsﬁﬁé wer e done according to standard
procedures. See Mdl ecular Coning, T. Maniatis et al., Cold Spring Harbor
Lab. 19§ﬁsf .h&%ﬁé& ihtd Egﬁf&'%ﬂh Eee ‘cbrL |Z:§ R@a&%ﬁﬁé&@ﬂ@%ﬂ ! ‘” er S
Sp.&f:lf ,ﬁ, f% Yés
Bet he o- ries. roc ures WI t these enzynes enpl oye d
the suppinl tﬁé f. bcree.s;s mAu‘aﬁ@a&mmnyea.a&s?eas&tﬁrsam B QudikaAY NI InVdth@nhe/ AT | €LY
of RgEdikigholy Wagrhéht, A6d e e@&lﬁnb\bﬂntfm GdaUihradrie figated mtﬂgﬁkbrmwcmddj%ﬂowé i ne);
YEPD naghisttit) withSall G428 oI TRE) rebGfurig\é70bp Yraveht Rad lsGistbd by el mée«rbpriaﬁasomas and 2%
(W V) fesgineBes thebriginert F760psyeses GAPIYEEURIIr 8dgBer8 GittDXholifidBall ®emilicl ow. | n the case
of pl ati me sseshdusmyrenn vas sbethed by Coniplote digeationaoh HBREAL4 twitin Risd endnSall itoprovddkba O
agar. Xepsdliftagmerd whiah inalodedathd BIPoP yosat Galdlt regutatan sequariceas Wely a5 sboof 28pbmst by
gl ags HRRILR, thgiGAL4 segnenam ektanting frdm SaBAtrSally centri fugati on, using the
Ausr i al | Teestwayragméntsowere thab oloeaddn ithe lasmidr piat% ipfotS \!,asmpelembmé@elﬁl}g thi#0bp
Co o nmaseolyéinkgs feaginpm @f theyfoliawingsenuem® Constructi on of GAL regul at or cont ai ni ng
plasm ds. Plasmd pLGSD5 is prepared as described in Guarente et al.,
(1982) supra. The plasm d was nani pul ated as foll ows: After restriction
witff Xhol, th han efllledlﬁﬂlﬂlhm?é If ragnent of 55 DNA
pol ynerase 1. (" Kl enow fr y | A 1! ] rs (GGAATTCC) and
t hen conpl e'itel y I il E E?g?égﬁmbp f ragnment
whi ch was i%ol at ed ' d l,nt ergeni c
sequence between GAL1 a% g%t , and provi dég qr t he GAL4
f\I‘/g;ul ation sequence of t nes. 7 EP O 556 Bl This
agnent was inserted into pBR322 whi ch had been conpletely digested with
EcoRl iap%heReMbs af EEIRPPRAl sabstitulihloliBhBl byiinsbrtiad kRdnb -l iRerdisH @RERell gndP! event
ol i gonmynhettidef (1989) 201286245§ intOthB| FVEITsith RItR{dNs&ip¥6hS orlenBd revidrd the tpbyiinker f er ent
wayss detjuchdts pibts was campltehOdigestod it BdldioNmed Byowgatnhilith alkiipe phosphatabd dhd Jeu 3 A,
t he ovarolpaagisesobp fraginents idebéndoriig ifsertddl idto Qiots Foapyowdt plashriidd HIGtEBGALESTD aridng
bl unt - poEGAd4/650a cpspaativelyi Barh @bl theiplabmi8a was them bamipietelyCiigesieA@@) Barhiil dnd\Seitltoby
di gestremrodups thh inSixidi:al fxmgrheis @ktenddth by Btpsafi thie ippiglinksr Brbgmeint. Abpse fragments werdhant ed by
gel elligeted infohrfF1ds iwhich e peh corppiately digeptedtwite BamHpandoSall 3aiowas ByctreatmeiAvith
r egédl aﬁ"@?ﬂes’é@ﬂhﬁi@e to/grevant xeeiseulanizationsBlasmid eG4l iaja derivative obRUBHE1 9 (B Pﬁé{iﬁ'ﬂvas
obt ai ré¥ephg” in ehich they gagion caqrrespondBRCtR bacteyiat Rlastrie|PMEA dn BdPBH21 PP@% de a
Xhol - Sgpigeed %WZWv cPCncThed aesultinge PiasDIdp Yere s flesignated (reggﬂﬁé'tw uence
as vvelg C14 GALAIS0r respgefiyply-ofh 913115'3%'2’?9"19%3 @.&f_tad @e‘ﬂﬁ@ﬁ@?z iop, of H‘@ YeFm Sau3A
to Sal Thetvvofra swer hen cloned nt Iot5 was
pr effar ﬁg aE F2oP3 l&grr °’TpF°§?j Wédq g"f
sequerfc ( sAgsor : 9 mqﬂp reglon e pr ﬁ
- P 856116-3 a yeas tlo vector contam alcohol dehydrogenase 1 ( er,
Hi ndl | BsAY Qbrie 2 agme adég&ae%ywth Sphi and th fied wuth
0 Be | A''Fe 2 &gtnent obtained from the IJIBsA? odmg region
er r] vﬁﬂ:h mcluded 26bp of the pre-s reglon. 681 SB1BH the sAg region and328bp of B33 -untranslated
Pvul | rbgidn) widiRet2withSEcam! 1i nd Ri6kdd at MelEEbRILsité inqunfagd IrRe\BSRDBAKdrS Advb ieON  OF
t he t r4aqleAcs GEANTIICEThé Rasihi@phiBsswWas Besoitdied. Cene (1982) 20: 231-245) into the
Pvul | si Aer aigbdling p#BESGHith [EcoR),theddigedivadCtedoCtadiwith BB apd tejigatealedth EXGRI lisk@gUENCE.
pl 0155 (GARSATICE) |Attéradigestivh gvitls EcuRl ttietriateBall df abdub B0bpverds isylatéd feamk apolyacryisnide
al kal igek This dsjatvavanstkenamclorish dnt® FBG22 avhidh BB bgenf digegtat: mitls EcaRtil @ ektaalt with
i nser talidlinerphesppatase.SWhave fthe gedection was dnthel sequbrce SAAGE/ 8M¢h iaciatied [thet Ha@iionie650,
r es peceetianethy EcqRé finkerptreatadean hcoliie- The plesmidstwere ssioapsidderdhe prefienpef eniNegl site BanHl
and Seang opexof theniaseide ehasprufor fydhey maniufation: Zhiselpamid, desianplet pHESP-35 Mg reftrictdde
pol I ﬂﬂ'kéﬁ_'?'r* Eﬁﬁt f'agm@wdﬁ ilpiraspadswitidtlanow fragment apd dbGPs. ﬁwbthp pt-endahi ch
had bé? ? g?&'éht Xha! {R; reyidp ap apouk, }9Porsfrpgment javiag anyXba) overhang aadnt wi t h
blunt end at the former ECoRI site
pHBSS was then digested with Clal, made blunt-ended with the Klenow fragment and dNTPs, digested
with Xbal, followed by alkaline phosphatase treatment. The 100bp fragment was then inserted into the
55 vector to provide the plasmid pHBS6. Upon sequencing of the blunt-ended ligation site, it was found that an
adenosine had been lost, so as to iose the EcoRl site, where the sequence was now ATCGATTCCCATGG.
The Clal and Ncol sites were retained. The loss of the A resulted in pHBS6 having a single EcoR! site.
pHBS5-3 was digested with EcoRl and the resulting EcoRI fragment having the sAg fragment isolated
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30 al kaline phosphatase to prevent recircularization. Plasmd pCl/1is a
derivative of pJDB219 (Beggs, Nature - 21978) 275:104) in which the region
corresponding to bacterial pl asr‘rF. 6 B pJDB219 has been replaced by
pBR322 in pCl/1. The resulting plasm ds wer e designated pCl/1GAL4/370 and

pCl/ 1GA pg q@llsgectr[) Qtaﬂud".ﬁée}’ted Ei&%e% sHelié ﬁz%?&fau | ﬁat.!.r&’%@&é‘y“ie 743
88322 |£Hn Q\D\l‘ﬁ ene in g f:é OpS a
hybr id pz'umm gﬁrf QF E S‘rﬁlsblﬂﬂmQ T'Esté% S&H E@&i# f?da{eu%m fwAg or
sAg), e 8 b oBRLIMAPENOAS Sntpihg o 1 fr%eﬁ’tnfr&ﬁ pm{ insbidd B Swidaus! y
prepage rebaeﬁnvakeﬁhﬁsWéﬁe #olated !@ﬁlﬁ'hqlﬂg'éég%rﬁen‘l/ﬁﬁ t¥en FOMticY By BB trbeecteh cohol
dehydr ogmeasieamiti §HE316-1las [Higasted @ith S cantiBBAG RevRie o Haghieht WiRENhddcdhe TADAS a
Sphl f r agemestdr at thaSphitbreniras axill thé 8-BndSiifile sAggedehe ends nodified with Bam
| i nkers. ThieasBamea$ thak gigested avitte Spiil.epHBSSR a3 QYEepiGATILEG /1 pyHBGESGnvath Bpkivashich
pr epar edieltes faglottiomet: the'pldsadd spejprivg ter uynEBR32Djoint Theeattifer mrtiot loiethé- BB proroaten g
regi om whgienhisi qeuthinatiewithincthe Sphi-Hinddl egwent /Al appropiroaiely 880bb [{Banheteencet ahgJ.rRiali on
and 128Igherf (1982b257:301)iThe Snk|ska i dherARN mmotemgglmslahk@awwﬁha@dmeawmwg and
cl oned aequenes iFgentained within g HindlisRpi fragmentof beuRB30bp. ¥k eack casa the Sphisite | (? toe
GGAATTCche quding agioand 4509pmARI Rremetey feomest lermipsting alRogition+P ’59'1‘%‘9?1 " t h

EcoRl, t#R81)E9S; E’t) aggan “\pB’Q’é’B?@H 430 F?"E!&ﬁ“?g pnitirn pucleptides %1& 0! 368§ ircthe APH geney o s
45 (@EA# q 1”9'8 In ' “‘? ﬁ F‘f 8!1’“81’"*%1\985-@9'8'(?5%5‘ was
i sol at ed ?Yg 1 ggé'y : Je Gl qed llen%vo
PBR322 Rt on hi mgll n?ﬁ%% 5

phosphat ' sgg p, Ejﬂ ' £hin ng 9uded
the ngthy F?\'eaﬁ? J?ﬁ‘o or c@az& ol {H ChPbdre ds
Wer e SCrishia aQrdefe neld! 6y feSti&io? ana?ﬂls de§:b a‘i‘ed $95€rHg! ¢ géﬁe

ik
chdsen fiafyeb Hiwo PRI raRtGHLit8S. 'pnBszz T\iHs igastsch WrOSphil @ Sub@in e mB.h"%ﬁ&soﬁv 15066p
restri ctadinadtedintdsphldigasted bR EpRMUe PHEEBEWAIEN n&%n&u ik 1B coﬂrméwi w th Kl enow
fragment apebsibilas digeaiéh WaHCSEN Wi XI6dN & Brotided@ RIS friighsont Redving RS ADH Sdnilatyv t h
Xbal 50 rpgiehvand @hedd-porsnUdt t [yehd With e SpHhaie proximdl to<ina lertimatbr vagich. ared1.dount
end at tSpai-Xbar ragmerdtaaiioined tecthe ShitbRbal vagmdnhfeem gdiBSIS3ehict rosuitéd ialprovidiag ehe
bl unt - erdepletaisad gerdecin Kieccrorect foriergatiom beteessd tith\AI pronibtgeatd delminatoh Thils Sphi-Sphi
f ol | owedrapyent [wes itrien diggtbtop3nht digested rptiBSHR: neplacing dhel GSdsple fof plyBASA o \wreside then
i nser t ecblasmidcpHBRES/ 193 withcthayresactpdsAg ¢oding regien fragmenti The (shBEIB. wasiihon exeised drawi ng
of t ht PHBRYE Srickycigeplipa mitiy Bohiifellowed hy chewing agk the tovﬁilnan@mw'@dhm'élmowéraam@t Been
1 ost, sdhearretencq ¢f<INTPs dhepdigatpd with Bamilipers, fofiewed by digestion ith Bamti) to provide a
ATCGATTC!@EM‘M""‘]W"QF‘&I“'éFPH:IW\%P'e“é'PP’@?s'ﬁ;e"?‘é tragorest ipgliygod #ﬁé‘”ﬁc?é%"% '%ﬁe A

resul t edhq gﬂ@g ‘°§ qu F@E&??E&;"?P?"@ Thi 5‘9@%35‘3?119
EcoRl !
EIgOO gg Bi' ' "ﬂ*’&et" %;gjh %"@8&%@?%38816

Cll one dET gt %suadw oo AP B&Z&%%]Qieht il B3k 085S GO

pronot ery, ning the
2[err] or|g| r?L'tLA gen R an e plasm d was digested with EcoRI,

tgd with alkallne phos circul arization, and the
Iﬁfragnent from pHBS5- gﬂﬁ ggst(ég)aﬁg ESSF 5 pHBS16- 3, where t he sAg
gene i sol ated as a Taql - Hpal T&M’ I(Sat) ha'gcmgem:rﬁwar:fued by Bal 31 resection.
The plasm d pHBS16-3 was digeSted with Sphl "and Xbal to provide a fragnent
whi ch had the ADH pronoter at the Sph term nus and the 5 -end of the sAg
gene. 45p HBHgoTagband tiNsalrterching &ralt peaviding the -Spiol-1 nygldBseE oftbes GARDHDHRARD) brocmepdndt/ 1 by
di gest i diw mitidtibn Splad of théhsAghgeo [This epnthatipiragmentnthe Ned-Xbal ragmeni, dndsthe Kipdl-Bamitihe
2[ err] - pBGBEME wprejligated Sineltasousiy éollgyeadtbiy sligestion witke TaiDeild Bamii#the restiling feagiment | s
cont ai nevas Whenteubstifuted isip HIBRBR2nkNRarized witty Blah endoBanatilplolswidriy dlegim@@Otith alkaline
( Bennet ABeppiatasg| The resulting; pigsmidCwhigh coptaingsth -174g 725bmatithe GARDHIDmotes regionithp $Age  ADH
pr omD¥e r99Pse @1 1o ARH topinatar. yhere Ahp-Noghestrictien site igdgst W@r%‘feﬁ&ﬁﬁ BLEARSAGIDE. | s

cont ai negd hie ‘lPH1 ﬁp&s’mf’rﬂﬂq"f”i"d H'Pse'i"?’h ni Hind f"a%‘ﬂ’ﬁl ontaining °Pﬁp @ﬁnecﬁé"e“’t he
tSphI Si :g‘é% ﬁ ?48&54 #‘e r

erm na -

an appr br?gl ?we i 'gf‘tr°8 'tPl d '"" #&5‘ g%{g' bt he
ADH g%n degq rtg tosb ,tlﬁ.g“ d%ﬁ%%%;a me"t “ﬁr2§9:ctmel | n Between”'t he
f ragment s =Y L 1 R,L,’;} “”35 ~and

H cks, GRis r;h%z&%i ooy bptfpmsmeo e n e o hwﬁ. e gHESS
was exci sed by EcoRI |gest|on ' unt -ended w'th the

enow
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fragment and joined at both ends with Hndlll Iinkers, CAACCTTG After
digestion with Hndlll, the HBsAg fragnment was |nserted into the H ndlll
site of the plasmd pADHS vvhch'F%Q bi gested at. the Hndlll site 20

i nternmedi ate the ADH1L pronoter and term nator sequence. A plasnmd with the

HBs Ag %%Pd e@t& &85k p84n Fofed WP Bkas SHSLHH 6 brdiie basil b Qé‘a' ysis
E%@gﬁtﬁ rgort bﬂpﬁwamrn&' fpsrﬁgg a Fi el

rest rl Q%B@ a%d R pGNPESY bl R nd/\fh sbe'q\p 3839 RRRE Of

about % Moa%rbaaera&rﬂdrm.datenmp bgutt-:‘;&SEU-@Y' de pHBSSG whi ch

was &l onerlasimitis EGAFAQaAPA HSHS tnenPbrbiaRa Meihie dtbllgﬁﬁd nir.t Pasaid IploBspaAP4I28 | wak O

provi deigdstsk withlrabirsag Bamki tb proviog art AU Ibby RiqRBaRMH) Gigmbit Wi iRdluded the t-48cto

3' - por tabddn -&d0bj tBAGBAPOHEprambtbr tegion Skl a Toitien [of ke kIt andt piet5t potyihkeAt or

r egi on pHE$ELGAPSAGADBpesmidiyals ako digentalt witheTaglj apil BevdHIt and tahict kiS{TlagI-Biodl frabmerg e nt
from pleBiring3he Fterminus af shel GAPOH promoteokspidin, ity sAb gereanthihe ABH sehmingienregidnrwas he

cor riecigelosdlatash andi ligatedh & theether [TeqHBBIRHIpragmettcip pravide tacBamHirBarchll, fragimerd WBjgh| - Sphl
f r agmreincludagisanptesimately gblerr oft the ARDH direreatar crenien-MBSE\0 gepp limeropry riprdatiom daset t e
of pHBSQGC'tPHOqﬁr wotlglien by é‘eﬁ/‘ffﬂh Riomptm Jaligmvads by tha ADH tprminatop tagiep. eﬂ"ssfmgme'&dr ng
regi on et lagieditto pBRI22 which ded éeme@,geﬁfﬁ% with Bamidlcand firegied with %@P&F@a

di gest PES’M"’?/\,P‘PW“?S PET80s By Eﬁﬂé‘ﬂ ﬁ B%@R'a'P‘hé“dd(}s@F‘ §'av°\5i‘“f’r?cﬂ’heat Kl enow
f ra drreffte BapH! site ‘E ﬁ'é¥2 c‘“t‘ s '3?"@91 "T“T‘?‘i‘f{é? °“ is

foll owg.‘a"' ”8. it 25'9

i sol at A

ja en?got i E? ¢ #g seque e WI ‘li:l‘,uu in me |§:?‘
regl on gll l.l 1 ?I %ﬁ
on tr,agrrent

fra %ﬁ\ gjisﬁm o Bl diontod Bt Atm m; ik

whi ch e bgﬁébﬂ s @aam i aJe e4 4 Fogia rIer&r hr

g}et’ I S@ eq,;,ﬁ BR eg&,e,t,dae Xbal - BanHI fragrrent the 3" " porti on of the sAg
gene and pidimidtldAPs BRdGAFS ke EAASOR- follBHB%ttha%l Rﬁse@awuééétexw saingia Ncol
and t haadl4hda firagsNESIntaBiRY obiS 61 tAd BIBKS lpBlylRke? \sbdlBndeaid the -GAPDHIpRiok sédiéncs AJ
genes Sndin e iaBoub B8P too RBLP/AMAS [36IEEE AR dppddxinidisty f30Bp TTHGEXHaFFaginert incloding 125 Taq!
and Nced -tigr rof rnthe aBAPDBI @uwinditengantihe-1- &b +93bp lofnthe| eAY igdms vak ditene@ARGN

( GAP4 9 pHRSaLGARSAGARHIA ti kb Xbal-Salltaproent contkiningcthe 3'ipertien’of topesie. gomié arsl they ADHeEt i C
f r age terminatéreas Welbs- 6kb af piéts agjyliker sequende whsobMinatl r&n melmifl platysAatADH (deseritleli gat ed
si mul t aelewouBiryvate fiisaseoRertoter); Thivsg thas) fragments werd iogled.cdiggsteshwithl Sall Bhdtheregleried | ng

f r agaeinto SailigestechpGlitGAL4/370: GAPS hes dhep@ARDPProMaiRs aedioncadiaognt to trg GAL4aragulamsH| |

f ol | ovwagiopywhich dsprepirmal ta e pho| PRE$32seq ms%aﬁ%éas thp BAPRHS premptprgegiondista! d,

whi ch &6 {hg G4 rageatoryreqien ang giaxjmarto thp don proyeRse &pe Figgilon, the sAg 50
gene, and the ADH term nator, where the Ncol restriction site is |ost was
call ed DH pGAPl a pI asm d prepared by |nsert|on of a

Y §, Z@J A e S
TQ;.;L éetht%?m%% gé% f’ 4 5&& aﬁagnﬁgiﬁqgw 9 % gﬁtﬂ v mgﬁ'%ﬁgz 2 vas
hdnlid pHBSE, AR h stneagésee watW' 1, BlukibhidiCanah BigeeiBatvare and

t he abeuhn%ﬁb ﬂasnﬂalahnse JHOGAEEBally! diGRtod Gilh EBORD IO BhiSR alifadiam ShcRtiRg IGARG 96,
respecibnéednd.a poaidR lof SheVeyk sloraistst traglonViThe friginidbl Wds, mads iunt-6@8E With 8. ddenow

bl unt - eagiesit and ANTES) @iidwed 1 igdticrapBamHI imkets, diyddhal wihObbINehichds intetnialng the S8 P

f r-agenegénej the Kol @emilnys nopelb biahteodedoyith 6w dtenew frabiviest ahd ATRsTbllowasbyi digestidnavth | nt 0 9
EP 0 184mHI56 Bbvidmal580tipgRapiti-tiupiended, (Xl fragmiartd Thee plasniid elatSewhsvdigestediwigal | ne
phos phEtakis emadeoblptendede digdstednivith Baraii SanaAfRRE , withvilkalinec phosrhiatassd angh that two 400 t 0
+27bp &egments iahaPmI-Prpviderniasmids RletPPrksdush gnd DIofERMKSAGET aEwitvo diffesirbihatArcBamHha s

pr epar &itp fribamiaien rEsont regengratediduring claningrasedly ¥ndl conseasense fof anitimal ryeiegse asi d
pl otssp eyyamI@ton{digastionhg about 15-30 fewer bp at each ter m nus of t he GAPDH
pr onot er H‘Q%Y’ﬁfnt Pi’Bd'ﬁtp"e"'S@B’ ?ch"bstz (EcaRl digestion, i

prepar o F’I§ bg By 9%8 °7d'?P 5?’3(3’";0\Ath
e 2% 53 iﬁ“*"‘@gﬁ% %% Phror gt 5 e

5 ner 1 e.§ lgestion by, Sents ‘:
o 275@“ Lo 53 il i Sedle A ot €0
W t{’le:_%ftug;%'tgg o xi at&lylzﬁp T m;ﬁ p&@ﬁf\@ 'g&}%\%

f%l AﬁG'XB g
term nator region was 10 gel 1 sol ated™an |gat ed to the ot her Taql - BanmH
fragnent to provide a BanHl - BanHl fqggrrent whi ch
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- unt r saribadaovectiiedesultsdprdhe Mide are st forihi ik thp follawitadTapipyk 9. 1. 1 with Xbal .
After maki ng the ends bl unted-ended, the linear fragnent was digested with
BamH providing a 912bp BanHl - 40 bl unt fragment containing the Pyk
pronoter and 8 bases fromthe Pyk coding region. This fragnent was inserted
into ¥he plasmi d pHBS6, which had been digested with Ncol, blunt-ended and
digested with BanHl . The plasm d pHBS6Pyk was totally digested with EcoRl,
to obtain a fragment including the sAg gene and a portion of the Pyk
pronoter region. The fragnent was nmade bl unt-ended with the Kl enow fragnent
and, djiTPs, followed by ligation to BanH I|inkers, digested with Xbal, which
isinternal to the sAg 45 gene, the Xbal term nus made bl unt-ended with the
Kl enow fragnent and dNTPs, foll owed by digestion with BanH, to provide a
580bp BanHi - bl unt -ended (Xbal) fragnment. The plasm d plot5 was di gested
with EcoRI, nmade bl unt-ended, digested with BanH and treated wth al kali ne
phospkat ase and the two fragnments joined to provide plasm ds pl ot 5PyksAg51
and pl ot 5PyksAg.57. The two differ in that the BanH site of the latter was
not regenerated during cloning, possibly as a consequence of m ninal
nucl ease 50 contam nation (digestion). plot5 was treated as previously
descri bed (EcoRlI digestion, blunt-ended, BanH digestion and treat- nent
wi t h %l kal i ne phosphatase) and joined to a 1.1kb fragnent obtai ned by
di gestion of pPGI16-3 with Xbal, followed by blunt ending, followed by
digestion with BanH and gel isolation. This fragnent was introduced into
-plot5 to provide the plasm d pl ot 5sAgt ADH. Again the BamH site in this
pl asrg'sd was not 55 regenerated, presumably due to digestion by
contam nati ng nucl ease. Plasm ds Pykl and Pyk2 were prepared as foll ows.
Plasm d pl ot 5PyksAg51 was digested with BanHl, then with Xbal, and an
approxi mately 580bp fragnment containing about 480bp of Pyk pronoter and
93bp of the 5 -end of the sAg gene was gel isolated. A 1.1 kb Xbal - Sal |
fragment containing the 3'-portion of"the sAg 10
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Construction of pPGAP.

-A yeast expression vector was prepared called pPGAP having a polyrestriction site linker between the
GAPDH terminator and short promoter region. Plasmid plots5pGAP128 was digested with BamHI and Taql to
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Sal'l ftagnment of BanmHl-Sall digested pBR322 treated with alkaline
phosphat ase. After ligation, the plasmd GAPNRS was obt ai ned whi ch was
di gested with BanH and Sall to ESG\/‘@G&E’% 400bp BanHl - Sal | fragnent which
was gel isolated. This fragment was Ilgat ed to an about 900bp Sal | - BanH

f.r.a_g'rrenty'eqao%ta% RliRSell 30b 1ta‘c:i‘|r 1 & oSths éI\P QE&& ﬂ{?
cod s e L i B .,

term nat o ra
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BanHl 4fragnment con n 9 and Hol | and, supra)
into the BanH si t%ﬂ%? %3&%1?&% ﬁﬁ%@%&% wer e obtai ned as
fol l ows: A yeast gendoATa{ST) A%sGE: 3&?&({;@0@1'2%56 TRgASERgnent s obt ai ned
after partial digestion of total yeast DNA with restri ctlon endonucl ease
Sau3A in | anbda- phage Charon 28 20 (Blattner et al., Science (1977)

196: 1651-td pi9Yide a BamHHSaltfeaghnedty whioh was digestad avith 8ainidliandh SdlNAd osedtd veplacettizer BamtHb t he
yeast GARDiagnNofBaciHt-$all digested pEBARDIbaipd with fikaline phoephetasa: Attes digatibm theplagmid

subc| ona@ARNRS wathebtaingd whiblowes digested witinBamH! andiBalide provide 3 #08bBamii-Sall fragment
pBR322 ( Ptagpe'oso'a&eg Hhis #agment was ligatedp ge) phout $40hR) Sell-BamH, fragment-gontdining thej ¢ e
of PHptpingtor regipiRanshba shee spgrpnats of Xy coging egionAnA “!i’rf&suﬁlaﬂi 1.4k BamHl-Barphil
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vm
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eat ed
PBRA \é a Sc eﬂc oy
orien da rf)&anQ rorh ﬂclon Qﬁaéjguaé ad was
prépar e baﬁ 3 -fra nMa tﬁ‘ec ot si d?BBﬁsz GA HikRIN Yraffnt

prepar edn{hgthm‘gﬁgadigb a2B\WEp-1Tver by the guanidi n| um t h| ocya‘n‘at e/ i'thium
chl ori de npirdes! wakalgbadcwiti EGURI anddBKl, ErkOBaini BiuARAueBEG ligaeh e\ BE Wimsis,used
to syat h@ﬁwedeb;dewhhuw@&ﬁoaruamecmiaﬁnm(dmlf.agrhé‘m g6l isdlated, Morcalatided by GeiBNi N,
213- 242 ligktioh, CLicnpd land) désinited pBRARIDal. MG 1i4kb BamEEBaRMS F8Fneny @és Mserted into the
Sephar o Bahei-digestet Aikaline | prosphétase easteédChBRARN -SelDRiRsr 10 brogue thb Plasrhid @HGB!S Otabout

( Fi ddes 5:Bkiol witkothel orimntationdrt the epppdt® dbgctichat thdatbp356) . The cDNA was i nserted at

t he Pstl sTheelaghidph8@DiwascprepBiad 29folibwsi vat i ve havi ng the fol |l owi ng sequence

repl a®i ng the PstI-EcoRI S|te Pst | Hi nf | Alul 1
GGTGAAT (MaigpiA e8P ABNA-GTTTCCTGT GTGAAATTGTTATCCGCTC
ACGTCCACT TAGGCATTAGT ACCAGT ATCGACAAAGGACACACT TTAACAATAGGCGAG 45
Hi ndl | Al ul T RNAO@RWW@:AWA@F‘A’CWT‘@A T Avdricigimalh "I‘“l"’rGNEWATATTT
TGTTAA E;f%!(‘FE R %
GCCACRA AT b’]‘ )8 ‘°1H§seP Sp °‘g2$| oyed
the ol - '. D ' |ﬁ 8’% sn 0 lot a ; ?alatl vin [iW!n
D1210 5 'la%mﬁ?g fg t? ur%—- dp% PansT of ﬁ%n? gs'%ﬁ acréd on

- L-agar CONTaAT NI ng e racycline (Kushner, S.R (1978) In: Genetic

ngj ngering, eds Boyer H B. and Ni cosi a S., (Elsevier/North Holl and

prepar e (it e 8 %’% ek
d (Ma t Har b
prepe i et o o BRI AR A, 1 o

164 556 Bl plated a density of approximately 3,000 col onies per 9cm
di amesser Petri dish. Isolation of r-hSCD clo § 1A1er  Strain D1210 was

ret ransf or megp WisthatréeaddchetaraetiRedccRT Ty CTATPPEAGRAAPAIT Vere
grown on nine 1%ﬁmsGM@MMCTC@C@MATMG%T?@T@MM@CTTMO| onies to

nitrocel |l ul ose paper and chl oranpheni col anplification of plasmd DNA the
cells were lysed and the filters gpoRpared for hybridization (lsh-Horow cz
80 120 GCCAGAACCGTTATGATGCGG
CGGTCTTGGCAATACTACGCCTTAA

The cDNA insertion employed the oligo-dG:dC tailing method (Maniatis et al., supra). E. coli strain D1210 -
55 was transformed with this mixture and fransformants selected on L-agar containing 10u.g/mi tetracycline
(Kushner, S.R. (1978) In: Genetic Engineering, eds. Boyer, H.B. and Nicosia, S., (Elsevier/North Holland, -
Amsterdam) p. 17). Plasmid DNA constituting a liver cDNA library was prepared (Maniatis et al., Molecular
Cloning, pp. 86-94, Cold Spring Harbor 1982) directly from approximately 62,000 recombinant colonies
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and Burke, Nucleic Acids Research (1981) 9:2989-2998). digonucl eotide
probes were enpl oyed for screeni 2(? %{5 hybr| di zation, with the probes

consi sting of enzymatically- r adi 86B1 cheni cal | y-synthesi zed 10 DNA
nol ecul es corrpl enentary to the nmRNA encoding amno acid residues 19 to 24

s  nRaPBH il SCUBEAnEGY Soop ol oG Pyfon - ° g7 1)+ The mdure

G qsohﬂoﬁ:of r-hSED clonds. Where al |l of the indicated possibilities for encoding
t he peptide sequence were prepared (32-fold degen- erate). 20 The
prohes Wesirgin 10320 vald riahdlorind With he liver SDRA Nibrarg aid® biiout 40/000 lclodesNere ot parT [ er 1 |
and M hihé pRimedidntbiet Ppiéildishgs. Altdr trarisREl of iR edioRiss! Htnitrobdliuosy EpsvRhe childrémphbiidotli zed

f or 6hamsplifidaticOof *platmid IDNAX th&D6lls wive kpsidland tHoFilters papaiéd oNhybridizatibns@EeHHBWicZ

phos pharide Burd:] NucBic ARE[ Rasedréhn1981) r9:2988-2048)s Dligooucidotidet probdSNWere ldyployedti foat i on
was f oscrébfing by bibri@Stiad, with théprolsre wensistiigual preymaioally-sadiviahgled? stemicallyt sypthesizbd h SCD
DNA 7pr BN& niglasuip gempleh®niary) to e [mRMNAsenseding auairdh ecid irgsiddes B0, 24 picthe fasateil 5 n
at .t (Jabyseh ot @b suprdRerra shal-rsuRrR.); thermijture haddhe folipwing pequartesiut or adi ogr aphed wi th
an intensifying 25 screen for 24hrs at [err]. Areas on the nmaster plates
that corresponded to duplicate positive signals were picked into L-broth
and plasm d DNA prepar &f BTA AR CTE GRRITER LBt e (Maniatis et al.

Mol égul ar Coning, 178, 368®869,6Col@® SFind Harbor 1982). Th| S DNA was cut
with Pstl and subjected to Southern bI ot anal ysi s (Southern, J. Bi ol .

§1975) ikt 3 o hodblifs '%@5%%‘ R e, ol e PR bl .@*@s‘?ﬁ%ﬁr or abes

der i,y e GUTIWAR 13keled whtPeh L i&fmﬂﬂt&aﬁ @%/ﬂ@aﬁd%m&% ¥ Rdimsreguences
l | er?o% f?o FM&é bv%'p%?bnd@?a‘f 858)13/418¢, A senfits'Lsolflon e "sS‘duun?’ CTA
gaadM 5, $dou.g/mI Senichiod SaIméA teobosT DNA. (NyBridiafiohWed 1610h hrs (0 863 the
cont ai saluﬁdal\denta.mﬁ@mwémmm DI brobl/ fdsididsz0B4)\Fidis Werb vashe@ ek seagl af ter
40  cobrie8 Yor AbMinTat £ kirdOtwice fdr A6ikiin Git BUINA, Vidtod e Sl Rtdrabliographiodl whih 6 IRBAsIFARY]
S eq £ N&odedn Iy 24trcat it bod of Maxam and G I bert (Proc. Natl. Acad. Sci. USA
(1977) 74rdab6n 1hé aster Hietes hiaOEneépiekded ltodupliqats@oditive Gigsdls waié pisket! linto Iclrdthiagd r egi on
f or anplamiBNAl srefiddedl y3heinisSiD, precediire(ianiatisreh als Malecutan Sloning, P8, 8684389, Gokl a 3’
unt r an8driag Herberc§82pThis TNA vl gutawith Petl and subocted ds Southarmiiot anglysie (Bestherngk Mok he
base sBiguAtR 9GP0 hybiigizing ini¥ed withthe arevieus laksled Probe(amino @eid irasisides 18241 t he
pubkg s#nddthemithoadditiong! eadigiaelad cprebes Heswps (’%@G@eﬁic'étfe%ﬂ"es 18ki3# #nd Bawingheet al .
45  sufshejnageryenchs 2 easeiple yartarResi 724! Jeagneratp) prapant &2 POy ar i abl e | i nker
segnent (see discussion relating to Fig. 3). Construction of plot5
derivatives containing r-hSOD. 50 The synthetic DNA nol ecul es F(26),
C(16), B(31), D(11), E(33)caadcrh2ArastrannTAA €cgs'3, were synthesized by
t he® hosphoram' dite nethod. &he & ngBe sGran@ 4(24) was prepared by using
all four bases, at each site where X is Tndi®ated. Furthernore, silica was
wi thdrawn fromthe synthesis of the 24mer, such that single-stranded

21mers n@&éﬁﬁ{ P ooﬁ(&@OBﬁ%ﬁtﬁné’&raecM iﬂée?tedi’ L hjori@Dbal vith (3 pPeHBE bt ardf T €T
RENQY akoidni; PURiE&NEN, Dlasiid DNANMR Prdparell ftem ftRs! Elo nEﬂsécEddﬁ&é bR i rdRiba! of Rfdxan?
appr Opédd iiBerDIPRIGONA ] A8, S USAQMI7AEr41580-56af] theTRIGD cONARIAE HSOD1 SAGHdThd he
POSSi béding irébibnGoSanidsbids 1DRBES of ThSGD] laCsingStranslftidht Gtop Todbn End @l 3 upFaaslated 1 N
t he sulsgiod Umerbfos) mhe eXfbdsEioniVedtr bdgndiyct, the( B89 sedabntd Jof #idCtediinldncodivey” #mind X ed
t oget haxidsi1o ie gervaairen tharpoblished apivd atid[sedquohcefih OSQIM Palusett @ al., seprvParkd et al.,
pol ynusipepéndoynthasized chemitbltycas adac wbihe gérfable linket segmbnt dsve disbuesierd@latingdo &g- non-
14 HP0164556B1 phosphoryl ated synthetic DNA nol ecul es 4(24) and E(13)
wer e added such t hat aI I fragrrent S were equi nolar. The equinolar m xture
neof pIpS derivaves AR[-6SQD.  of 0 3x Ki nase buffer. After annealing
by cooll\r)l\_gqat aunlformratefromg $ [:_ .over 60m n, the single
st r &hds émﬂ\egfaP@ﬂ L é'?ﬁé'fzﬁwqw TS B‘é@e {13 @do‘t(%"ﬂ rs]‘°"f"| @a"f- 9-oh W81 at
o] ot A e A B,
I(Ihﬁ ag e WFrBi il vfag vzv%h rawne; %;:r tﬁ% sy%?yf tgt m,g suc tt;last si ! 5 merse
ers, an 3mers are obtained in addition to the 24mers. After removal from the smca support, the four
85 mlxtures are combined in appropriate proportions to provide for equimolar amounts of each of the possible
single strands. This mixture was treated as a single product in the subsequent steps.
Molecules F{26), C(16), B(31) and D(11) were mixed together in equimolar amounts and 10ug
phosphorylated using T4 polynucleotide kinase. After phenol-ether extraction, the additional non-
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al ., supra). Preparative polyacryl ami de gel el ectrophoresis was used to

I solate the conpletely ligated 53bp material having 5 - and 3'-overhangs.
The above purified fragnent mi xt & @ 1§44 55¢ By ligated to the 460bp Tagl - Pst |
segnent of the hSOD cDNA as shown in Fig. 3. This segnment was itself
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bl unt - endethe(Zbate- mafiHdpijagaerd nibee wels thers ligatbdvib ttie 468bgd TayhBstit segmere o theiWSOD 15
519- 522 wPNA 3SBhéwnaig rfigat3. This Isegmedt has ifsolf yensrugted rhiy devlatied the [454kipr Tagul SI0B.

Thi s for drggreent. meaking itHiesh-dndedousing (Kldnow endpinesrtibg \ittnte iplotictetweerrits Biofbandclsll witash

Pvul | ariclakd been gimileriynmadediysheatided: After ardparation of plawrit AR &ow. thiT rasomiznant, theng
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e pPGAPSOD. BanmHl di gestion of
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resul ts tef Nek§ElgaghaningPGAP ar frividerpPGARSIM Bhromi diggstibalbl (PGAPSGD refatiptl ¢ 22kb

Expr essifregmant whichraas §sDiBoletad dadiinbert®d inta the BabD! §i8 of pC1/1 and pC1/1 GAL4/370. These

Pl asni d plasmids were Ganstooned e venet straiSBP-@r3rds dpssribe/prayiowsto withi the 19@its of expression

g, [ er r]setforthin the following Table@1/ 1 GAPSOD g, L 148

pCl/ 13AL GAPSCD g, L 0.4 gal 68 [err]
Al cultures grown in Mnus Leucine rféRl®& with 2%l actic acid, 3% gl ycerol
with or without 2%gal actose to late log or early stationary phase 2
Determ ned by RIA |5 hSOBqheion & HREESOEM Yeisesralsdiby a st ahdard

radi oi munoassay th—To Constitutive
synt H8si s fromt hel.GAR p. hSOD
production, of the|order pgfi/110-30% of pHé totfal cell0 proteijh. The induction
wi t h gal act ose wor ks apGmISAPERD well , yo.dl di ng aboutl487% of the cell protein
as hSQOD. Construct| orpCafIGANGMBSODTHi s yedst exjpressi i pl asnfd contains the
hSGD gene fused to]the am no terminus 8 the jhuman $# oi nsuljn gene, with a

net hi oni ne codon at + inguitre§rbwriR MRS LRBIRe Medid wili2Eiactic 38E skiljhjcaral gene s
under 55 control of withér witidat 2% ghatibes ke 0B EarCdiRioharegtase. al Cohol

dehydr ogenase 2) proepabmineabgRiAne GAP term nator. An about 3kbp BanH
expr essi on cassettme pronot er was

e ;,:’E";:Zﬁ"%%@%%“i b g
CEppEN e

deri vat
the (‘t'?kpl 1 164 56 B?

|
( CEN3) dﬁfég% ofth& Bdil

50 Construction of pYASH

This yeast expression plasmid contains the hSOD gene fused to the amino terminus of the human
proinsulin gene, with a methionine codon at the junction between both genes. The fusion gene is under
control of the hybrid inducible ADH2-GAP (yeast alcohol dehydrogenase 2) promoter and the GAP
terminator. An about 3kbp BamHI expression cassette was constructed.

The ADH2 portion of the promoter was constructed by cutting a plasmid containing the wild type ADH2
gene (plasmid pADR2, see Beier and Young, Nature (1982) 300:724-728), a pBR322 derivative, which
contains the yeast centromere gene from chromosome 3 (CENS3) (U.S. Patent No. 4,464,472), the Trp1
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gene and the yeast ADHI| gene with the restriction enzyme EcoR5, which cuts
at a position + 66 relative to hMATG tart codon, as well as in two other
sites in pADR2, outside of t heE 4r5§5 5n in the CEN3 and Trpl gene. The
resulting mxture of a vector fragnent and two snaller fragnents was
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EP 0 164 556 Bl The entire sequence of a conposite full length cDNA derived
fromthe three plasmds is as follows; Not Pro Ser Ser

GOGGGGOG0 GAGOGTAATCOACA TC COG TR 0847586 B1 . -.0

-10 -1 Val Ser Trp OlYy Ile Leu Leu Lou

ore: Con oo e iR G Al Brong i B e i Rotale T T
Asp Ala Ala G n Lys Tsut Asp Thr Ser HIS His Asp G n Ap |;|I|S I GAT CCC
CAC CGA CAT OCT OCC CAG AAC ACA GAT ACA 'Imcﬁ‘déﬁ‘m%ﬁﬁé\?[cm (é&'#cﬁgg

__ BanHl 10 _, ?l Pro Thr Phe An Lysg$le Thr Pro Asn Lou AI a Gu Phe
Al a Phe Ser L L aCTG OCT
e e ooc T i%c éﬁ&% A GRS é@%!@% iFE R et R E'%TThr Asn
Il'e Phe Phe S&t8 Eifofe cﬂ?lcﬁ :ackﬁhkh Ch SR IEGES e GAGEE2 AAC ACC

ACC AAT ATC TTC TTCTRBMICCA GIG AGC] ATC CCT ACA CCC 61 Phe Ala Mot Leu Ser

Leu GPy Thrz raPh | T CCA ATC
CTC TCE CTe % R W mrﬁgq%c ﬁ Gﬁ&e%g P%c; P%c?%é&? gc 81 Asn
Phe Asn LOuzh'h?c @a&aclgéc E’Eﬁoﬁ ;#ﬁ'rﬁ ety yﬁﬁ &% dechi Lou Lou
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£y
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50 AAT CCC ACC CAA AAA TAG
GGG TGG GTT TTT ATC AGCT 1
~=== Sa

1251 CCCTCCCUTCCATCCTTGOCCCCCTCCCTGOATGACATTAAAGAAGGCTTGAGCTGCAAARAAAAAAAAAARAAAAARA
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1021 GAC GAO AAA 000 ACT GAA OCT OCT CCG 0CC ATC TTT TTA GAG CCC ATA
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synt heThedlifefeAcaset the aicteetide secianinp dciddeveldront thaipublisherd cIINA saqueBzesiale shownSal |

f r agment Cestreaiipmef thehfull fangth clongfon exrensianr of yedsh bpgam withtheee tiiagmentNgelatesksfrani ct i on

si t es elVWdclongs:11)p $3QhpBemHhBstEIbramemc2) 2 50kp BethlkAvalfaomers: and SepmPibedivalsi ng

t he di Hiabiaamentofaupifpdarierige omplovsd Ayyle therfollaying sqapesge: 10 Nat|. Acad. Sci.

USA™1977) 74:5463, in the M 3 vectors of Messing et al., Nucleic Acids

Res. (1981) 9:309. The differences_at_the nucleotide and am no acid | evel
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Fr agneistegerati gra8tpATig upon el ectrophoresis in the regi on of about 1000-1400bp
wer e i soPasaid pRGAP otag rdigestisd/ wishu Disdli blidwed by | biuntenBiagrHblloaet bysSall digegies ed and
- al kal i reatmphosithirikeline @hdsplmtese The BR324l fragment was substituled withcep epproxinsatehe1250bped t o
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40 el'astase. Assays contained in 1m:0.1-0.2 human | eukocyte el astase
(HLE); 0. 1nM MeO Suc- Al a- Al a- Pro- VaI#) nitro anilide (Beatty et al., J.
Biol . Chem (1980) 255:3931): 50+ H 8, 0.5MNaCl, and the indicated
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The above data demonstrate that plasmids having the orientation of the expression cassette in the
55 counterclockwise orientation, the promoter proximal to the long sequence of pBR322, make 10-20 times

more a1-AT than the same cassetts in

the other orientation.
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pl asmi‘ds PHOBGAP1 and PHOBGAP2 where the PHOB was distal and proximal to
the I ong pBR322 sequence, respectivel The two plasm ds were transforned
into yeast strain 2150-2-3 as EBQCW[%@IBAbove and grown in rich nmedia as
descri bed above for 8 to 10 generations in either high (7mV) or low (0.2nmV

phosphat & « ml1gs 40 were harvested in late | og phase and HBsAg determi ned
as.de lously. The results are shown below in Table 4. Table 4 46

Regul at i QesOfiratiBIdgs- E’w@usisb@ it By sttainUsB1 DD wéhsibbiahd &n@h!ﬂgééi‘mﬂ#;\%omt er.
Const rgldipiis were spéilistBd g oA, StraihOWerERamBied & 160&ind Bdctive ﬂleﬂ&UCt I on
| ows/ iRo@br th nduRdr rﬁdlr‘télﬁnda rof)ihe |pla§m|5 Gsince the parehtsiafe @Bitrdphs. A series of colonies wereD. O

0. 95  screened for their genotypd itk réspdcbicvauriber of markers. The most Vigordis strains were selected

0. 40 and cultures grown on leuche 3elbctiosMmbdi® ThD Res sirsis whs Gesighdted AB1U i(EINGAPATRY),

ef f ectgavee8-7.6%ulf attel total call pidtephesspiAItas shawndbthaiabed, Tabie BhTe straib ABOTA i@stti@t | on
bei ng fellopieg gewotype Matacurad-$22 teu2-04 or ibeth iu-8 emt led2r 102N pbdveS, his6§80 (ciesul t s t hat
highly efficient expression can be obtained, either constitutive or

r egul ethesbhatp indyptien; di ng for truncat ed pronoter regions of yeast glycolytic
enzyme gene promoters, g the 3" domain proxinmal to the coding

regi on oPlayHE PRETEA was, d'@ t'?EﬂH' WPPPF’saf’"{S"‘Q"ﬂE# f‘?"@)'f?dd‘ry dy@ﬁ'@ﬁumti&ﬁ?w of the
pr onot® 5°t° ff"@ﬁ‘e'ﬂﬂw'ﬁa‘@!'@éﬁ 'ébqstebd ?fﬁ'lﬂﬁ'f‘P lSP'l—?' lation by a
e Shc8 ggw% fmd B ol :ﬁ ?ﬁ% i@ gl The

A:cte: of in uenc w suE) ne§ gin Hi a rf I|Er:| %éﬁgences

or a ﬂen C m ino_acids,

enhgn a@ 9&0 mwhae Neoll HSHON-
ThUS e'i\dé@ ?ﬂﬂo%ﬁrdy H?m{}‘r\éﬁt With diGfie! phBERR ‘?R%Oﬁ btby Ni gh

b%) Wa obile ﬁ‘aptd?dlﬁtﬁg BiOs5! Qshid with RHafl F‘és&bu thIa hé‘sult‘:ﬁ‘@ﬁ&g RiShith

AI t hOlB}: 1d1Q shért ﬁﬂ@'f&l@ﬂédWQﬂfebﬁéﬂ m@sarh%ndm&roh loP & 6008505088 HI Bludtiohaddy V\ay
of i | |faghénl Thidrraghéht R%SBMABIEYel o sRBLHTIDR @B the INceIBRMHI HagMbnt WOREIHES6.8AH Wap, | t

Wi | 35 hsereorau it vsrertereaibn eFatiet NtolestdvasIOsRS tonélidepRrhid gEBSEPRSS/MBY be practi ced

Wi t hi n t Plesnsd pHESEBHOY/H @asafigseted eith BstEl which deaves Gt pdsitien -175 iA tecRHOBbrdn@iter.

obt ai rifhisgnalecple exs ibbint-antieda digestesi with 1 SHilrand tther 660bpy feagenentrhaging the -pdrimtof ¢wpl oyi ng
hybr i crawstes tdomait.i conining 283bp | oh gBRIZ2rrnd (375itipi afriled PHORI prometarstegibn &lated.ringul at ory
si gnalfegment wamiigated willy the piudt-andert (BamkilhXixa! tragmantfabiaispd, fiory digestibroef pPGT80 with

t r alfs + blypizandiag épllewed iby (Xha! idigadion. Alley agsting the dgatashiagraent wighSallignd Xhalj tﬂ?ost 15
wher eifpsuding ffaameniswas ibqn yhstituled; ipte PBAT B whicht had baenydigrsted with alk andXtebeng;

gene |t@a‘é‘?< Pt alglige pho P%&c@%'ﬁ%"”éﬁ\@l?ﬂ@ﬂ H ﬁ?.ha%a ‘@5‘%?5? FaPReiging é'??pl oy| ng

for tr 69" o("Wﬂ'f’"r‘ dhe AR -SIfhis £A%H
o g;gﬁ"g‘ b
et M a'ed I A e

d r?§°'s°§
o g,., E
1 " e ; i ng
ﬁ?ab?ggor qs'?o s % Q%T;% rﬂ%&?% as%!@%:ﬂbe%ea%% ns'.&mhm E’c‘ﬁow di ng

pol y se
gl yce
pI‘OXI dialad

%e'ﬂﬁa%ﬁg 1&tb %Cﬁhaé% H%Qﬁ&&dté? Inéd" 6& J& ﬁ%%sruﬁé %Béhdvﬁlgl on of
a regLHe,a;,eﬂTawaa;st gene ot her t han the natural gene of said first domain;

and said regul atory region being the PHO6 regulatory region. 25 2. A nethod
according to Caim1l, wherein saidmebypeptide is Hepatitis B surface

antigen, superoxide disnutase, or [err] -antitrypsin. 3. A nethod according
A e e SR PO O Voo ST iy EGRERFA erb Rl 20T 11201 0N
host eh'pl oy¢qn§ruatiohybr| d ngh Phosphate {7mM) | Low Phosphate (0. 2mM) Inductlon low / high

(sAg 1g/mg protein)

50 PHO5GAP-1 0.08 0.95 12.0
PHO5GAP-2 0.27 0.40 15

From the above results, it is evident that effective regulation with phosphate is obtained, with one
orientation being superior to the other.

it is evident from the above results that highly efficient expression can be obtained, either constitutive or
regulated, by providing for truncated promoter regions of yeast glycolytic enzyme gene promoters,
employing the 3' domain proximal to the coding region of the gene in conjunction with a 5'-portion or
second domain of the promoter region of a yeast gene subject to inducible regulation by a nutrient, e.g.,
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construction involving transcriptional and translational regulatory signals

recogni zed by said host joined to a foreign gene for transcriptional and

transl ational regul ati on of expBP®@st64®56iB1 sai d host, wherein said

. construction is introduced into said host and said foreign gene is
expressed to produce the encoded 35 olyg Ptlde conpri sing enpl oyi ng

for t F%{P%‘c"t"l"ﬁ? Pb?i‘&fph?“é-g‘&’l"%&'?twﬁ or gth lable 59 ‘FPP'S"{"% '§§'(‘,‘?J¥1d

domai € s° A flomaip 1y 895 FP&F*’"F?F ot &?‘%‘

b P'Q& tltuties% (ﬁgtpnt\%ﬁndg oo f{f 'o {‘
oyeer a'd e ?{ 92':7?;;{5 PP & aeeaﬁva?vobee%geéses a"' ngif" g s S ai(}ﬁ yeas
ext endi

u@erﬂfon %n d l'xt?a(atlﬁ gogn JaQail Q}; % |I|ustrat|o %}1 XA Bnd
donai 'Ebr'B&rb ﬁs dderetarding! & %i'un‘agb bJ}t :&Erpgf%ﬁlo S'bp, \t,.\in Iy (" @

gene, ol lcQ&Jwiﬁwi%é) & ltherad agﬁas east 'a erern said
yeast cells containing said construct are grown to high density; and

| SQb altlaigs sai d pol ypeptide. 45 5. A nethod for preparing a polypeptide in
a yeast host, where the polypeptide is heterol ogous to the yeast and nay be
pr odugedA imatho® \ior Pebitairiigt S@@sAoiDOINA Joréifin tictukal @it i &) yeasD Ngat ieMpld@ng hybridi Ng an
open r eashshgctionsa imeoNiigA traracripgorak amh thansiitidnal regatatory Peignyl epdogaisedv byt Baid hestcond
open r edelnetgtof a &maigrDhbhe sfe) ti@soiptionald anv] trdnsiational t regutdtiory ol exprassiem inssasbhask i de
di gsrut aswheteln Saigrgensiruétion iisintrqsiotepjutp said ihds ;ands said foreignrgene isurxpregsed e produgaence
codi ng fteg enseded ppiyesiptide. fﬂmpyfjwt i de under conditions for expression in said
yeast wHMPloving &x tienseriptional rgHiatiph B ONArsaauepgs; heving firatand pecppcdamginsy equl at or y
regi on tﬂ"’r‘&tf"% gpraging Penseefg)@m' |‘91F4"§15t6'f’“’af 9o Rel§ajof legs than phout00bp andchavip;a g

yeast ?:‘t?l“ Y' ° A P‘e!fme}’ iRding 5t and *é’@é’f‘i‘?"%l ‘E‘Pﬁ‘f?ﬂ' site of a yeast
deﬁg/dr o 9 'ﬂ rgo

e “‘%ﬁ s P *‘ﬁé%iioi e
g

‘the ne of sai f|r
tenperat labl e source or condl tion.

Al Ler nats?@gﬁtfg theg]sec%ﬁ cﬁ)@a I'n ng@} E?gaor epl aced by prokaryotic sequences
of at 2| GRwmbthad Bdtbrathl o @laind i SdeRlin salbéibeptiae V4 quaﬁthB Q%@é biitigéd, Yeperoxide

enhanc ergistutasd) of LeanBBPSRCE of the second domain of. the pronoter region.
Thus, a wide variety of genes exogenous to yeast nay be expressed in high
yi el ds.i M Mbtadtl dedrding o 3RS 1, Mherein Saill dgalatoly redidnGé the ADAN rdgliitoly@égidn. host .

Al shhough the foregoing i nvention has been described in sone detail by way
of i | #ust mathbd or aobthintngasrptessidnoof o Usrpigrs @slymebtidsl ara tygasd host rediployihguradhybgid | t

wi | | be cotsiruciions invdhdng teaesdriptional @hd tigrelsticnaldeguiathind signatsirenognized by Iseid posh pined e d

wi t hin tihe faeigpgene for ttrhr!;cmg@hdedracsﬂampm regdi@lioClobsxpossion if\saidhdsb whérein said

obt ai ni regnstrugliee sintenduest! injo Said Besy Ands said)foreion aleng isrexprpssed, to/prodiice fhesancasiep| oyi ng
hyBYid cPGHBQPF'i‘.R:tCP@PFSS'"Drﬁmﬂ'qymdmt i'%i'ﬁ%’l?f‘qnﬂ‘t regiition, aﬁw&"ﬁrsaﬂ@n%ﬁ haywalﬁrs* égdll at ory

si gnal s sP“é’EB PMaNed by said host joined to a fore ene

t ranscr iSgef a?m%%fmrpaﬂ@raéﬂ %Héf’“‘ft‘éf Lﬂe‘éﬁ Peine B‘fab §‘¥,’P6r'i’°1“9| deriypdifrost , 15
wher ei n &Y %;‘6588%‘ gg[c%%'f’? hihe yegs Q'¥99 Siopepphate 83 @°“§§?o°’§é’”¥?‘? 'S'i’aé?gn
gene i's S|ng oyi ng
e %’a :"eﬁ%ﬁ% P S B

| ess th ,amé nd haV| ng a sequence whi ch |ncI udes the RNA

pol ynmerase bl nding si te and transcription initiation site of a yeast 20

gl yges, alﬁdebmstefospebaﬁe Foskaty W £ JERARR: WRES theSiyPestiae %nﬁhtémsgaw toP@b NY
pr oxi NelyedsPardhdy el prdiliced B Perdétitagd lambats df fotdl BlotbinSédmpribing: al gene, provi ding
for enhgsiancdpbh fdading itant DA SeyGiérick Rbdiny Tordald fofbéllidé With & SiUAPdRA Yeatiingi on Of
a regul atame DrBaBhUegE DAIRG IR hetbidBPous MamaBSupsrRkidgaistutab t6 il affisionipolipepai N;
and sai dids;egul atory region being the PHOb regul atory region. 26
50 introducing the sequence coding for said fusion polypeptide under conditions for expression in said
yeast which includes an inducible transcriptional initiation regulatory region that consists essentially of,
reading in a §' to 3' direction, a yeast glycolytic enzyme promoter region and adjacent alcohol
dehydrogenase-2 control region, whereby said fusion polypeptide is expressed;
isolating said fusion polypeptide to provide the polypeptide in high yield.
56
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2. A rethod according to Claim 1, wherein said poly " t|t|s B
surface antigen, superoxide dis r.Jerr] -anam}" m thod
according to claim1, wherein s%gigﬁﬁﬁ%ﬁi)ry region 4 Sct

regul atory region. 30 4. A nethod for obtaining expression of a fore| gn
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Verbesserung, die folgendes umfaBt:
-VerknUpfung einer DNA-Sequenz in offenem Leseraster, die flir das Polypeptid kodiert, mit einer DNA-
Sequenz eines zweiton offonen Leserasters, welche fiir heterologe menschliche Superoxiddismutase
. kodiert, unter Bildung eines Fusionspolypeptids;

45 Einflthrung der flir das Fusionspolypeptid unter Bedingung der Expression kodierenden Sequenz in die
Hefe, welche eine induzierbare transkriptionelle Initiations-Regulationsregion einschlieBt, welche im
wesentlichen aus, gelesen in 5'- 3'-Richtung, eine Promoterregion fiir eine glycolytisches Enzym aus
Hefe und eine benachbarte Alkohol Dehydrogenase-2-Kontroliregion besteht, und
Isolation des Fusionspolypeptids unter Bildung des Polypeptids in hoher Ausbeute.

50

Revendications

1. Procédé d'obtention de I'expression d'un géne structurel étranger dans une levure hbte employant des
constructions hybrides faisant appel & des signaux régulateurs de transcription et de traduction
55 reconnus par ledit hte soudé & un géne étranger pour la régulation de la transcription et de la
traduction de I'expression dans ledit h8te, dans lequel ladite construction est introduite dans ledit héte

et ledit géne étranger est exprimé pour produire le polypeptide codé, comprenant :
I'emploi, pour la régulation de la transcription, d'une séquencé d'ADN possédant un premier
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