WO 2004/ 074439 PCT/ US2004/ 004407 AN EXPRESSI ON CASSETTE AND VECTOR FOR
TRANSI ENT OR STABLE EXPRESSI ON OF EXOGENOUS MOLECULES TECHNI CAL FI ELD

[ 00011 This invention relates to expression vectors and expression
cassettes, and nore particularly to nmethods, conpositions, and systens for
expressi on of an WQWMHE® nolecule in an organi sm BACKGROWE:o]@9@21 The
i ntroduction of nucleic acid nol ecul es, pol ypeptide, peptides, and smal

nol ecules into target cells and tissues is bei ng used both as a therapeutic

delivery system as wN EXRRESSIONCASSETEE AND REGIHORI BOR! ecul es in

vitro. The appli i 1 ] further
under st andi ng of T&F%%MGQS?W o mﬁ@&g’?%ﬁ 'ﬁl‘@ﬁ%. on,
differentiation, and expression nec i RY [00031 It bas been

di scoveréd that transcription driven by a CW pronoter and term nated by a
po] yA domain froma variant human gremidupeanerLphGlv) gene is nore
efficient than other _expression vectors |acking one or the other or both
such el enents. [PARTLf Elug mventian rejplas g ?"BWSS‘O&VSV?TE!@@ expressiop casalicy ¢ me%et t e and
an expression vector usef in the expression_ of palynucl eotides of
interest. The E%BF%EYt%ﬁ”@&‘é‘s‘é’ﬁpémmns’tﬂﬁsﬁﬁvéﬁf F’&’FFSf‘?fb?fti‘Hé?gﬁ“@tSmSleﬁﬂ? iBon of
regul atory el enents that provide efficient transcription, efficient
transcripti on #@PEYHELi on, and increased nRNA stability of transcribed
products. In one enbodi nent, the expression cassette includes a hunman

cyt onegal ovi rus pronoter/enhancer, a cloning site or polynucleotide of WO
2004/ 074439 PCT/ 1152004/ 004407 intereBACKGEﬂﬂHﬂhG+N polyadenylation si gnal

domain. Qpti Onal lJX2]a ﬁt?‘ot?:llucgmn oF 1%:{2:10' a@ltdef\nro SN golype ee;r)]e%F des, %d :;ﬂpr esent

molecules into target cells and tissues is being used both as a therapeutic delivery system as well
as in the production of therapeutic molecules in vitro. The applicability of this approach has
increased with the further understanding of host cells and the molecular biology of cell division,

differentiation, and expression mechanisms.

SUMMARY
[0003] It has been discovered that transcription driven by a CMV promoter and terminated

by a polyA domain from a variant human growth hormone (hGHv) gene is more efficient than
other expression vectors lacking one or the other or both such elements. Therefore, the invention
provides an expression cassette and an expression vector useful in the expression of
polynucleotides of interest. The e).cpression cassette of the invention includes a combination of
regulatory clements that provide efficient transcription, efficient transcﬂptibn termination, and
increased mRINA stability of transcribed products. In one embodiment, the expression cassetie

includes a human cytomegalovirus promoter/enhancer, a cloning site or polynucleotide of



[ 00041 The invention provides an expression cassette that includes a human

CW imediate early I (hCwW M) pronoter/enhancer region, a polynucleotide
of interest, and a variant human grow h hornmone (hGHv) pol yA signal donain
or variant thereof. The polyA signal variant is at |east 100 nucleotides in
| engt h and cont aiW3?WHE+E8quence AATAAA, and is at |east $2wisdewisecnl to a
hGH pol yA signal domain. [00051 The invention further provides an expression

vector that includes an pressiqn. cassette of the invention as well as
host cell's corfet&ieiag aé’Ggé'ﬁ’P]é’%‘i"FgW"E é‘ﬁ%aiﬁ?’éa”broﬁb?ﬂ?@%"laﬁ?se Igngth 1gterveting he

i nvention. [00061 The ibnventi on further provides an expression cassette that
i ncl udes a hurfEHeRINP2Y i St e early 1 (hCW | El) pronoter/ enhancer region,

a variable length intervenin sequence (\VLIVS) conpr.i sing spl ice donor

and splice acc&’p?t‘)éi‘ Qﬁ?@,"“&“’%l’)‘i"‘f}‘ﬁ%@?é’&ﬁ 8“6"(33"2"????%‘?‘3 es aﬁg‘“& Vant human -
growt h hornone (h ) pol] YA signal domainp or variant thereof, = The pol yA

si gnal domai n lwegé‘?/eie%‘ﬁd %’EM’V )Rr%‘n‘&%?@?“%% neRlygieetds of intsrestediigien” and
contains the sequence AATAAA and iﬁ at | east 92%identical to hGHv pol yA
si gnal domai n. VAt BerarERRVth Agrates GRHRI ROl i dmingy vanast Beesto e adtter  t hat
includes a human CW [mmediate ear|ly | (hCW, I El) pronoter/enhancer_ region,
a vari abl e | erfPH VoA S\pblsish {00 nueleritdrda lengih jagdsyontagis e sequprge AAd B4 b @ndis Alor
site and a splice acceptor site, a cloning site, a hGd poly adenylation

regi on, and a IR idmtisal i heH polysysighpl do@iect of the invention, the hCW

| EI  pronoter/enhancer region is upstream (5') to the ¢cloning site and the -
hGH pol y adenyi®2Ppbn The wyenbian fugthq pigyides ALFPrsion vegon that ncludesan gxrisseign [ 000 8]
The invention also includes a nethod of delivering an agent of interest in
vivo. The metsRuete o dedgrsationas pelkbisingg cellscompises e cpessightAstels PRFXBETSSI®Rpr essi on
cassette to a subject, the 2 WO 20041074439 PCT[ US2004/ 004407 expression

cassette incl JaEY o4 thedw ¥ pronot er/ enhancer region; a variable |ength

i nt erveni ng se%uence conprising a spljice donor and splice acceptor site; a
pol ynucl eot | del90061  The invention er provides an expression cassette that includes  a human CMV

immediate early 1 (hCMV IE1) promoter/fenhancer region, a variabie length intervening
sequence (VLIVS) comprising a splice donor and splice acceptor site, a polynucieotide of
interest, and a variant human growth hormone (hGHv) polyA signal domain or variant thereof.
The polyA signal domain or variant thereof is at least 100 nucleotides in length and contains the
sequence AATAAA and is at least 92% identical to a hGHv polyA signal domain,

{0007] The invention also provides an expression vector that includes a human CMV
immediate early 1 (hCMV IEI) promoter/enhancer region, a variable length intervening
sequence {VLIVS) comprising a splice donor site and a splice acceptor site, a cloning site, a hGH
poly adenylation region, and a selectable marker. In one aspect of the invention, the hCMV IE1
promoter/enhancer region is upstream (5°) to the cloning site and the hGH poly adenylation
region is downstream (3°) to the cloning site.

[0008] The invention also includes a method of delivering an agent of interest in vivo. The

method includes delivering a composition comprising an expression cassette to a subject, the
2



encodi ng the agent of interest; and a human growt h hornone (hGH) pol yA
signal domain or variant thereof. 10009] The invention further includes an
expressi on system The expression systemincludes a host cell transfected
or transformed wwolo@mnrRXpr essi on cassette of the inventiQQnﬂﬁgﬁhﬁkm7the
host cell is cultured under conditions to express the polynucleotide of
interest; and recovering the agent of interest. (0010] The details of one

or nore e"bodieﬁg&gan 9&‘55&@&ciu@%s%memg}rﬁg@g&m&h%&neg LREHATGamA- nying

drawi ngs and t escription bel ow. eatures, “objects, ard advant ages

of the 1 NVentlQieifelskalifc2BRAERY filcd Bl e dHIRE bloBhibile: A1 eg;%@egs, and

fromthe clains. ef erences cCi erein are incorpo ref erence.
DESCRI PT1 ON OE _ j i . 0]
{ﬁgg?r. The cﬁ?%@@ ig§§ii§?m9§%é??g?Enég?ﬁgfﬁgkﬁéﬁﬁﬁnggwgEgﬁgﬂ%??%%ﬁro$h
was gen and cloned into e Hn an a sites. e

anpicilringreg%g%gﬂgeféene, beta |l actamase (bla), is also indicated, [0012]
carly” 1 (o PRI o FRpnfausiRe kRALCT) PRty bt ATPAG A i o 21 ©
q . LVA R C g

ol n_(POIYAh 1B peltRAME @g&%@mﬁg@p{gﬁﬂg{%@g@aﬂﬁ 13GerBBP ivfiedeln the

resi stance gene, eta | ac I's a schenatic

representatio {. i f. i o - the
I VS i ncl udi ngﬂ?ﬁ%en g' éﬁeg?llﬂz}egﬁoglﬁgﬁ tg%@eﬁﬁ%‘?%ﬁﬁug‘e& gﬁor f%%%’darg({?%%tg?%e
accept or (Sm%%éﬂg#ﬁiﬁag hGHv pol yA signal domain, and the bla gene. The

0

del etion junc n represents the blunt-ended |igation result of

BSpE 1" Hoal . 3oV 200UARAR. B SAOAMARHAL i LR AL oEl Bt b sfmny

schemati c representa e generation o vector. e "pXLC

vect or was co I : S &)l : r oduct
ﬁgh# @gﬁgs M)ﬁ.tﬂl%eécg dbRIb& S Bl el %Jeaé,/?él;’d Qﬂgmlégz et?%meo

containing t chai'n codi ng sequence. PV/0 was | near w th BanH
the PCR prod u&%eﬁﬂ%ﬁ will be apparent from the description and drawings, and from the claims. All

references cited herein are incorporated by reference.

DESCRIPTION OF PRAWINGS
[0011] FIG 1 is aplasmid map of the pV10 vector. The cytomegalovirus immediate early 1

(CMV IE1) promoter/intron (IVS) was generated by PCR and cloned into the HindIII and
BamH 1 sites. The ampicillin resistance gene, beta lactamase (bla), is also indicated.

[0012) FIG 2is a plasmid map of pV40. Indicated are the cytomegaloyirus immediate early
1 (CMV IE1) promoter, an intron (IVS), a hGHv polyadenylation signal domain (polyA) of
about 600 base pairs in length, and the ampicillin resistance gene, beta lactamase (bla).

[0013] FIG 3 is a schematic representation of the plasmid pV70. Indicated are the CMV IE}
promoter, the IV. S including the deletion junction and the splice donor (SD) and splice acceptor
(SA) sites, 2 hGHv polyA signal domain, and the bla gene. The deletion junction represents the

blunt-ended ligation result of BspE1'/Hpal.



digested with BanrH and the two were ligated together to generate the

pXLC. 1 vector. (0015) FIG5 is a schematic representation of the generation
of the pXLC. 2 vector. [0016] FIG 6 is a schematic representati on of a pV60
vector and the geMOAWGH3Bf the pXHC vector The pXHC vect pET/udsos004407
constructed using the expression vector pV60 and a PCR product containing
nost of the heavy chain codi ng sequence (52 amno acids fromthe N-term nal
were not incl poked)l. FRIGOs washeativaeprészgdioniof the Baatation dfitte pRER. ipreodt dhe was
digested with BainH and the two were ligated together. [0017] FIG7 is a
schemati ¢ represight a¢diaywaponstrpéii@sihg theeqpossion VEQG1H] 70Rhd BCR product cdntaimitig C
representation of a pXHC. 3 vector. [0019] FIG9 is a schenmatic

r epr esent at i onthefight cipHOdBg vemtee., PY dswis fincagzddrotin Bamdl AtePER producovasa dhf r
cassette to pXHC. 3. The control elenents of the expression cassette were
derived from gigistef Riitb Bendll a@shbamwiwcadigetsd iogrihdf 18gend2it Yheakd G Inckiode t he SV40
pronot er/ enhancer, an artificial intron and the SvV40 | ate pol yadenyl ati on
sequence. [ 0020d0¥5)G FIG. 5 is a schswitengirescntatiop oEthe pinatationofdie BAE.2rectoor pVa0.

I ndicated are the cytonegalovirus inmmediate early I (CW |HEl)

pr onot er /i nt r onoqUsYS)FIGréaig aeshtmativabmaemigion bfa p\&idl viecter aid therzeeBitipn aftble pXiaC
splice acceptor (SA) sites, a hGHv pol yadenyl ati on signal domain (polyA),

t he anpi ci | | i nvecies i Bie aKuE vgetnewasetsgudtaiotsmgisexyrbdsioh vedtda V84 a PCR product
pronot er/ enhancer the artificial intron and the SV40l ate pol yadenyl ati on
sequence. [ 002doptainidgsnosldfAhechzavylchiin avdingssequenai( aniepaciis dintnahd Nrgmohl yére
vector pV90 and the correspondi ng annot ated sequences. FIGI [Ais a vector
map. | ndi cat ednatineluded).oPéEal s \lineaniged withRaaiEH] the BGR byodict (v@\igeFtet with BamHI
promoter/intron (1VS) fragment including the splice donor (SD) 4 WO

2004/ 074439 PGChd tht$Ro @e® ligated Ogtler.7 and the splice acceptor (SA) sites, a
hGHv pol yadenyl ati on signal donmain (polyA), the anpicillin resistance gene,
bet a | act anaselqdal7a) FIGes Svhémpicocppdsentdtion bt C.1tvbatorarti ficial intron and
the SV40 | ate pol yadenyl ati on sequence. The vector lacks the Notl site in

t he dhfr [0018] FIG 8 is a schematic representation of a pXHC.3 vector.

(00191 FIG 9 is a schematic representation of a pXHC.5 vector, resulting from the addition
of a dhfr cassette to pXHC.3. The control elements of the expression cassette were derived from
pSI (Promega, Genbank accession #UU47121) and include the SV40 promoter/enhancer, an
artificial intron and the SV40 late polyadenylation sequence.

[0020] FIG 10 is a schematic representation of the vector pV80. Indicated are the
cytomegalovirus immediate early 1 (CMV IE1) promoter/intron (IVS) fragment including the
splice dpnor (SD) and the splice acceptor (SA) sites, a hGHv polyadenylation signal domain
(polyA), the ampicillin resistance gene, beta lactamase (bla), the SV40 promoter/enhancer the
artificial intron and the SV40 late polyadenylation sequence.
f0021] FIGs. 11A and 11B are schematic representations of the vector pV90 and the
corresponding annotated sequences. FIG. 11A is a vector map. Indicated are cytomegalovirus

immediate early 1 (CMV IE1) promoter/intron (IVS) fragment including the splice donor (SD)
4



expression cassette. FIG | | B is the annotated sequence of the pV90
vector. In Fig. 11 B, the sequence fromnucleotides 1275 to 1866 of SEQ ID
NO 19 represents a hGHv pol yA of about 600 nucleotides in length. [00221
FIG 12 is a vectwo2»ap7eipS| - DHFR 2. The SV40 pronoter drh*gﬁﬁgge dhfr
gene. [00231 FIG 13 is a graph depicting the rel ative speci 004307
productivities of the transfected pools. Three pools were analyzed for

PCW- hGHv PA- SEAR tﬁ’tﬂ‘ﬂli&%g&ﬁt%r (5 giﬁf»,%éﬂp%?laﬁqn[s%ﬁ%&ngh @ol X #he @ pair of

graphs showi ng the relative specific productivities of theisol’ates. The

top twenty i solaligfinftRimeaRMe, 6QR Rkl (ﬁ@@zhégw%r&ﬂote&mfan%%é artifi @ mdon F! G
15 shows a sequence in GenBank Accession No. K00470 (SEQ I D NO 18).

DETAI LED* DESCRI, T8N d0QR2 fokyalBii 1By 8ihdr0d) Tl hoksnAotPARiERShAP cassette
and vectors contalining the expression cassette. The expression cassette

includes a trapsehiipd.QBl. FICAub &d¢ ¥nbE@h Qdustl M vab vakdrVidi8e. 11B, the
transcri ptl on |1 a eukar yot| ¢ host and a transcri ptl onal term nation regilon.

The expressi oNng casSRIh fiklcahds Y5O S66t SEHED NOVRRLQ8ntP4 mﬁpﬁqx Rbf Mot F ONY
transcription start and stop as well as increased nRNA stability of

transcribed prggustisotidkOl%AdnThe invention provides pronoter and optionally
enhancer elenents fromany strain of cytonegal ovirus, such as descri bed

herein or in ref@IANGRE 13%CHvedSr iHapof JRADERR 2NGhe v ABBord R drivisife cﬂ'{r%gé\?/f/“r €

of which is incorporated herein by reference. For exanple, suitable

i medi ate earl MGHE 13 SO RS ebicH] fefdtid SR&ivaRs 6ARS f the
i nvention can ggﬁgqmo 200%%%%%%3§HPCf#E%206£7 %248% obtafned ?%%%??ﬁe

COW- pronot ed as; Qal apbosdohasse SXRL &SI G6HPA-SEMVind(NRA TS 8HPbneGhr RIC18.
Nuel | Aot ds. RaR F e T Y R A S A %’ee?{éri‘%%m?he

hGHv pol yadeny|gd4s9n i8GA0 a AR SR LRI RWiHEHe Rlatifd HO8fc ,%rf,m&ﬁﬁ&smfih@%late@t op
signal as well as increases the stability of the nRNA transcript. The

regul ?tgry/ eXPHESS tBnil:eHR o B)chR8nsiERAfah&eh ih kARLERE hGHv pol yadenyl ati on
Sl gna omal n

[0025} FIG 15 shows a sequence in GenBank Accession No. K00470 (SEQ ID NO:IS).

DETAILED DESCRIPTION

[0026] The invention relates to an expression cassette and vectors containing the expression
cassette. The expression cassette includes a transcriptional regulatory region capable of driving
transcription in a eukaryotic host and a transcriptional termination region. The expression
cassettes and vectors of the invention provide for a strong transcription start and stop as well as
increased mRNA stabilitjl of transcribed products.

{00271 The invention provides promoter and optionally enhancer elements from any strain of
cytomegalovirus, such as described herein or in references such as U.S. Patent No. 5,658,759,
the disclosure of which is incorporated herein by reference. For example, suitable CMV

immediate early promoter regions useful in the expression cassettes of the invention can be



by, for exanple, a polynucleotide of interest or a cloning site (e.g., a
multiple cloning site). [00291 In one aspect of the invention, there is
provi ded a pol ynucl eoti de conprising an expression cassette that includes a
cytonegal ovirus (CW) transcriptional regulatory region, a variable |ength
i nterveni ng sequ¥fEeHPEIY. . fromintron A of CW), a pol ynecheasioasnf
interest, and a pol yadenyl ation signal domain. The invention further
relates to processes and expression vectors for_ producing and recovering
het er ol ogous ple#ipgseinm the PRMpied f-salagtosidase cgprgmion V?Ft%r@(fﬁér(Maﬂﬁsw et ahn
expression cassette of the invention includes, operably |inked, (i) a CW
maj or i mredi alNecledgidsRes. 1712893 (1%t er / enhancer region and a variable | ength
i nterveni ng sequence (e.g., derivative of intron A), (ii) a polynucleotide
of interest, &RGRYY | Ay digcusssERythesdespingtha PGty pdrrdgiyipvan sigeptdemain maedesar m ,
"operably linked" refers to a juxtaposition -wherein the conponents are in a
rel ati onshi p pengirerscppiions] siep signaf axireli a5 increases the ptabilityof Hg &RN. t.(Bheg. ,
functional ly Iinked). Thus, for exanple, a pronoter/enhancer operably Iinked:
to a pol ynuctegeatoréexpiessiqielsmsatmayde sepgericd dromghe hEY nebyedenylaon igial denwiny t hat
expression of the polynucleotide of interest is_achieved under conditions
whi ch are conpafariskanplg, g Rolypnslegiédeiof itareshor agfonig piteds €i> 8 Fruitindaslening site).
pronot er/ enhancer. [0031] Ina specific enbodi nent of the invention, the
expressi on ca$@eitle Inget ppecs ofthe nusgption ereds prewdediagiolyruslpptidEymDsingan | from
about nucleotide 1 to about nucleotide 1867 (e.g., fromabout | to 1865,
1866, 1867, le@Essiorcasgiohat inindeeagytamegalayirug rasgiptionad raghlatbrygagion, 2
nucleotide I to 1867 of SEQ ID NO I includes a nunber of distinct domains
such as a CMwarEhle engiyierpening zaqsare fog-) fomp pban H 044MY), anobmpeleatide pftintarssts

regi on having a sequence as set forth fromabout x1 to about x2 of SEQ I D
NO 1, wher ei nandi fotyadenpaidanesignpldempin o frhe inpeptiaihprther relafeso prosessespdiepressmm about
715-720 (e.g., from about 1 to 719 of SEQ ID NG 1). Another domain of the
expressi on cavsters fer producing axd rgeoyerinedisierlogousngbrentidescirare hesheellsequence (VLI VS)
containing a splice donor and a splice acceptor site, The VLIVS can be at

| east 50 bp i h0@¥HgtIn apashey aspeghtanjexppyassion gersetie ghthe myentiop inchides, pperdbly linkedyt h)
and can

(i) a CMV major immediate early 1 (IE1) promoter/enhancer region and a variable length
intervening sequence {e.g., derivative of intron A), (ii) a polynucleotide of interest, and (jii) a
hGHyv polyadenylation signal domain. The term “operably linked” refers to a juxtaposition
wherein the components are in a relationship permitting them to function in their ihtended
mamner (e.g., functionally linked). Thus, for example, a promoter/enhancer operably linked to a
polynucleotide of interest is ligated to the latter in such a way that expression of the |
polynucleotide of interest is achieved under conditions which are compatible with the activation
of expression from the promoter/enhancer.

[0031] Ina specific embodiment of the invention, the expression cassette includes a
sequence as set forth in SEQ ID NO:1 from about nucleotide 1 to about nucleotide 1867 (e.g.,

from about 1 to 1865, 1866, 1867, 1868, or 1869). The expression cassette set forth from

nucleotide 1 to 1867 of SEQ ID NO:1 includes a number of distinct domains such as a CMV IE1
6



i ncl ude splice donors and acceptors fromany source known in the art. See,
e.g., Varani et al., Annu Rev Biophys Bionol Struct 27:407-45 (1998) and
Koni ng, Eur J Biochem 219:25-42 (1994). A suitable intervening domain can
include all of | womm@40$ a CW genone of any strain or pepus26lbde a

smal l er fragnent conprising a 5 sequence containing a splice donor site
ligated to a 3' sequence containing a splice acceptor site. For exanple, the
VLI VS i ncl udesprometeledbincetespidnianingbuientSastser foktOfiim ¥buOf; tSEHQul ) obED ID
wherein x3 is a nucleotide from 715-720 and x4 is a nucleotide from

1236- 1254 (e. gNQ:1/dRkrdinx 12 3fuchkbtidlgn 120N@dk) is a Didedtiat GomaBoulJ15-FRAUENEEn
followng the CW | El pronoter/enhancer can vary in size as nuch as 317

nucl eoti des fapounitthaty @SEQEDING: ). Bnhérdoniads bf thEexprexantisette fitildRuckeMd des
were deleted fromthe IVS sequence as depicted in pv40 and pV/0 (see, e.g.,

FI Gs. 2 and 3,leigitsineoichingbeylento(VILTOShuotaihg a spllck Wsnoo findsQlideRedipior dite. ThelS, i N
anot her ‘aspect of the invention the expression cassette includes a sequence
from about nucVESicaebd 4t (caa 5O in1@ipth (0f., SERsd 100,NG0,200.0r 850 bein @MithMind can
pronot er/ enhancer and an intervening sequence). A nultiple cloning site may
be present af tigtlude(splice donotkoanti adceaifiof)any fRrdEndvagin @i afte See, ¢.g) Warlh@iQt dides
1255-1272 of SEQ ID NO 1 includes BanH sites and a Notl site). Different
or additional g@mReyBidphys Hérhe Strilay7:0e7-€NQHI8S idiConing, BT Bieckeh Q$H P00
cassette using techni ques known to those of skill in the art. The expression
cassette furtdren).ianniaissterefiod JomathosaRindiudé A0F2trohReofpaMAgsiogRal afGiEhN i S
derived froma hGHv gene, which can vary in its 3'UTR sequence, e.g., from

allele to all ejrenay@iudah krdlier fdgmefteofpabingden equénce esitdinifedsplite dspoBask 7 WO
2004/ 074439 PCT/ US2004/ 004407 Accessi on No. KO0470 (SEQ ID NO 18), while

anot her sequenigtell o 32 s&jitndoechntathikg 2bplidel ABeeptor siftEGor dRaibde, ke VIMVISC fhcludes
corresponds to nucleotides 2032 to 2625 of SEQ ID NO 18 (See FIG 15).

Non- nat ur al | y meestides figm Wi 81 shotix, bhEEQT NO: 1S wharaih xR Aaucledtidy ffba TMRdzo by
mut agenesis techniques, including those applied to polynucleotides, cells
or organi sns. aAd Rois ¥ Audlakideafidm 236412 58(elp V9 ©anss ¢ISBQIDISCPR! T istegéadg domai n
that varies froma wld-type hGHv pol yA si gnal

sequence following the CMV IE! promoter/enhancer can vary in size as much as 317 nucleotides

from that present in SEQ ID NO:1. For example, 317 nucleotides were deleted from the IVS

sequence as depicted in pV40 and pV70 (see, e.g., FIGs. 2 and 3, respectively) to produce the

VLIVS of SEQ ID NO:1. Thus, in another aspect of the invention the expression cassette

includes a sequence from about nucleotide 1 to about 1254 of SEQ ID NO:1 {e.g., a CMV IE1

promoter/enhancer and an intervening sequence). A multiple cloning site may be present after

(i.e., downstream of) the IVS region (e.g., nucleotides 1255-1272 of SEQ ID NO:1 includes

BamH]1 sites and a Not? site). Different or additional restriction sites may be engineered in the

expression cassetie using techniques known to those of skill in the art. The ekpression cassette

) further includes a polyA domain.
[0032] The polyA signal domain is derived from a hGHv gene, which can vary in its 3'UTR

sequence, €.g., from allele io allele. One allele of the hGHv géne is described in GenBank
7



domain yet retains the ability to signal transcriptional term nation and/or
stabilize nRNA. For exanple, the pol yadenyl ation signal domain nmay include
an hGHv pol yadenyl ati on signal donain sequence as set forth in SEQ ID

NCs: 18 or 19. Onewslkioldredoin the art of nol ecul ar bi ol ogy pkAs2089/65507
understand that the sequences need not be as |ong as about 600 nucl eoti des.
Rat her, any pol yA sequence domain that includes a contiguous nucl eotide

sequence of at Ab&as%nuolﬁ@m%\aiAmgmoaB), vBSdnoRAQequaliis d’&&ibe@m:glg.qm £00 nt),
AAT In

i ncludi ng the canoni cal site, of a hGHv gene is included.

addi tion, the FRYENNCOD, RACRIRAGHAS ISARMSHRRE30heb68RE ¥EH MONC: e Sed MGEBYI NY
sequences by up to 8% (e.g., have 92% identity to SEQ ID NO 18 or 19 or a

di stinct domanpphii@aBcerifVanentaéfitheohd NahHRRENeObE &1a8f byiBQagthestsn | €ngt h,
havi ng 95% i dentity tgginuclggtides'fﬁf867 of SEQ ﬁ%ﬁhKll and iH%%uding t he

sequence AATAARMR}bkS idcRRE thobd ¥plicdd pdiynicibddiabL Edlls BASrBant RN A GhlyRlviaRdht frb:B033]

I n anot her aspect of the invention a vector conprising an expreéssion

cassette i s pjpuidgshe infdhdbSRYANGNAIdBmait tha AFtLEom b Sild-typL GGBIvGoRAisniiD! ecul e
(either DNA or RNA) capabl e of autononous replication Upon intfoduction

into a recipi efimdPle relafrsthe abfinyts Sl irkHELipi6Hhl RmiRatidhGhd/dr stablizERENAS - For
viruses and bacteriophages are ‘exanples of vectors. The process of

"expression” framhieale SOIAHERBHONsiMRCdRIan RayRlikde 4R ARy pAShechPsiloH RSt he use

of cellular enzynes and processes to produce an expression product froma

pol ynucl eot i degdpaid RERA&SE set FHRr RFBQAD NUREIBRF $9. 8% XA A the arl SiRloi@bRr CaPabl e
of nediating the expression of a cloned polynucleotide in a host cell, which

may or may nNogioBgy 4 iMGse dFerdil thalthe &gﬁéncés%séa roPbe 4s80lzlab MohPEHORNIRHARAJAL | on
of the vector. Many 8 WD 2004/ 074439 CT/U82004/00440§ mamal i an expr essi on

vectors can beRaRﬁé?,%gﬁélﬁQ sdqer OATRh thA GcRidke dohSfiolN ﬁ@ko&ﬁ'skc%ue&‘étof AMOLLESS
t he pol ynucl eotide o |1

interest in mammalian cells (host ce and not in

bacterium [ 00gly e al IBKEFI0, §ib, SRNSR! H%0b S, iRl hEAHHSLARTAX RSO bE, t hat
are capable of permtting efficient transcription and translation of

pol ynucl eot i dejggileRbifs B{chAbA Cin a&tithn, thIBNERbA Btompites sRSicePRE VR Y, -
human, nmurine, siman, bovine, porcine, rodent, or ovine cells) "cells. The
foregoing sequences by up to 8% (e.g., have 92% identity to SEQ ID NO:18 or 19 or a distinct
domain thereof}. For example, a polynucleotide of 100 nt in length having 95% identity to
mucleotides 1-1867 of SEQ ID NO:1 and including the sequence AATAAA would retain the
ability to terminate transcription.

[0033] In another aspect of the invention a vector comprising an expression cassette is
provided. As used herein, a “vector” is a nucleic acid molecule (either DNA or RNA) capable of
autonomous replication upoﬁ introduction into a recipient cell (e.g., a bacterium such as E. coli).
Plasmids, viruses and bacteriophages are examples of vectors. The process of “expression” from
an expression vector is well known, and includes the use of cellular enzymes and processes to
produce an expression product from a pblynucleotide of interest. Expression vectors are vectors

that are capable of mediating the expression of a cloned polynucleotide in a host cell, which may

or may not be the same type of cell used for replication or propagation of the vector. Many
8



vectors of the invention include an expression cassette as set forth above

i ncluding a polyadenyl ation signal domain that provides for efficient
transcriptional termination. and mRNA stability. [00351 The vectors of the
i nvention includgp A& Ng site for receiving a polynucl gqtidae. of
interest; transcription regulatory elenents (e.g., CW IEl pr oot erl’énhancer
regions) sufficient to permt transcription of a polynucleotide inserted

into the cloning. si# ekﬂe@ioHQ%orQ&h lhe %rﬁ)ﬂag?% iﬂf[cjnﬁlﬂorr @dlcﬁfg?got .‘ﬁ‘g&r"?]ﬂé%ﬁ%ﬁgo

permit translation of an RNA transcri sai d polyn

cell and (if ggg@ﬁkoﬁ@mﬁé&iﬂmﬁﬁ]ﬁﬁﬁ%@o@&t éehgmrﬁ& ihBedtdhufll t the

replication of ector in a host cell anot her recipient cell used

for propagati op, st MRk codddfhs ?ﬁgﬁ%%ﬁ%nﬁsr Bmmhﬁ\a%%iegﬁa@esfpo@ e of

medi ati ng such expression transient stably i n host ce | na

speci fic enbod] EeTot ol i ' ' ‘H(qﬁ@ 1en asset
fgrt h i.n SEQ ?%S%%ulgm (2) Hgn ﬁ%aaﬁlgﬁ%g o??z%él%d%:sg%l e tﬁ‘%%&yﬂ%ta%ﬁ%qﬁag %’gquence
as set forth i ; : i 8{”% ; i - %

(preferably atﬁ?%g‘glé%é%mg%m%% %Pég 0 i ergrlll%?%)gflﬁ’ O?EWE@E%%%)IS& 'e.rhel or its

compl ement ; Of v kAo TR Lipbidfbsstn Qads heldOhet Ford 580 AIng a1UCH EOL I d |

to about nucl eoti and conprising a polynucleotide o nter est and/ or

a selectable 500 06 8 GloMac SRt ik ‘oN| b nber
. . ) t n { { ArR

of distinct dopgoyaééﬂgﬁdgc%ﬁ%og ﬁ:lr}ég?ons‘."s For éxa‘?r%lsg%; a%@éﬁfﬁo it ARNA '

pr onot er / enhan en regi on having a sequence as set forth from about x, to

about x2 of S P NO 1, wherein x, is a nucleotide from1-20 and x2 is a

I id / 439 . H04: : Proielel IV - ;
[ om about 11 028 o PLOU NG LT S R agonsopnt Ao ekt hokibiclaten,
ntorvening - samsin o ERTabRERLCR o, CHY AT @i et o,

site. For exawggs%ttéa&scﬁbﬁg #gg@g@g&m% lilfl§ euo@g%a&%sh&g&aloﬁgﬁgg& x4

of SEQ ID NO erein x s a nucleoti de m 715-720 &

includes a nucfgati derbitqn J2ak whehfod S RNAARApHHSLE RS HRRTL T & Rost &RO

and (if desired) replication elements sufficient to permit the replication of said vector in a host

cell or another recipient cell used for propagation of the vector. The vectors of the invention are
capable of mediating such expression transiently or stably in host cells.
[0036] In aspecific embodiment a vector of the invention includes (1) a sequence as set forth

in SEQ ID NO:1; (2) a sequence that is complementary to the sequence as set forth in SEQ ID
NO:1; (3) a sequence that is at least 80% (preferably at least 90%; 95%; 98% or 99%)_ identical
to SEQ ID NO:1 or its complement; or (4) a vector comprising SEQ ID NO:1 from about
nucleotide 1 to about nucleotide 1867 and comprising a polynucleotide of interest and/or a
selectable marker.

' 60371 The vector comprising SEQ ID NO:1 has a number of distinct domains and coding
regions. For example, a CMV IE] promoter/enhancer region having a sequence as set forth from

about x; to about x; of SEQ ID NO:1, whereinx, is a nucleotide from 1-20 and x; is a nucieotide
9



of SEQIDNO1l). Anmultiple cloning site of the expression vector includes
nucl eoti des 1255- 1272 of SEQID NO | (e.g., BanH sites and a Notl site).
Different or additional restriction sites may be engineered in the

expressi on vect of, Lﬁ‘ipl"l]% tgechni gues known to those of skill in the art. The
expression vector fu PR i ncl udes a pol yA signal domai n. PFitaspmigedeosi gnal
domain is a hGHv pol yA signal domain or other variant of the hGH pol yA
signal domain. For example, a polyA signal domain includes an hGHv pol yA

si gnal domai nfrew@beh - (éétﬁ%ﬁ"ﬁt1%7&@§ﬁﬁﬁwﬂllgpfeﬁﬂ§’@%‘@§‘%t ina
vector of the invention is one or nore selectable markers. For _exanple, SEQ
I D NO | incl daeberslompin 0HIsrpesion veder gt the gwertign meludesaryarighie lgngth iptegigniag out
nucl eoti de 2568 to about nuc| eotide 3132 of SEQ ID NO 1). A vector of the

i nventi on nayseaneies (dY aHQ@npings aisplise Soror and/splins aereetpr tiecherrrampln dhed¥§ul at ory .
regions (e.g., 1pol yadenyl ati on domains) in _addition to those provided

above. Such atngludesamelpotidesfinmnibaityss kot abat pre of SERUD Ny uhsesit kadnglusies amiekeonde may
flank (e.g., be immediately adjacent to, 5 and 3' of) a selectable narker
or pol ynucl eofPeid 157120 aad &+ wefpdes mpyclestidmisnme 12361254 e en shout misksotides AlP Ee$6 D NO
|. contains a dihydrofolate reductase (dhfr) gene from about nucl eotide
2568 to about oftRQ EbPde Amubiplsfloniggsite abthgexprassiorn Mectag fickidegavelestisies 128pked by
an SV40 pronoter/enhancer el enent and an SV40 = pol yadenyl ation region (e.g.,
about nucl eot 1@ of BB P HOshisgt Banti aits prrea Mot gtel nlditigtsatiar addiipnplaetidien 3144 t o
about nucl eotide 3440 of SEQ ID NO 1, respectively). [0038] Specific

exanpl es of s&icaparbl @ReFTHAP e grpessien Swtor hErs terhatsies kspwe & these pfakill i 8ref er
resistance to cytostatic or cytocidal drugs, such as the DHFR protein, which
confers resi strhnbhe expyession venor Sty inchlesopaaTy psbdmmpin (Fhg 09lyAsend deman it
(Wgler et al., Proc. Natl. Acad. Sci. USA 77:3567 (1980); O Hare et al.,
Proc. Natl. WgHdpolgtsignal domapoor phwryvagiam of thy hGH palyépreng dgmaing Forngarame. @onf er s
resi stance to nycophenolic acid (Milligan & Berg, Proc. Natl. Acad. Sci. USA
78: 2072 (1981p9iyA sifmal domsbripelndes pekGiy igrgh domain sgfifeats a6 seifathgn EQIMRt ance
to the am nogl ycosi de 6-418 (Col berre- Garapin et al., J. M|. Biol. 150:1
(1981)); the MNpgPoAlse presphin awpqtenef the Aventipn Asone 6 mpReselpciable markers. For

example, SEQ ID NO:1 includes a dihydrofolate reductase {(dhfr) gene (e.g., from about
nucleotide 2568 to about nucleotide 3132 of SEQ ID NO:1). A vector of the invention may
include additional promoter/enhancer elements and regulatory regions (e.g., polyadenylation
domains) in addition to those provided above. Such additional regulatory elements and
polyadenylation domains may flank (e.g., be immediately adjacent to, 5’and 3’ of) a selectable
marker or polynucleotide of interest. For example, the vector comprising SEQ ID NO:1 contair'ls
a dihydrofolate reductase (dhft) gene from about nucleotide 2568 to about nucleotide 3132 of
SEQ ID NO:1. The dhfr gene is flanked by an SV40 promoter/enhancer element and an SV40-
polyadenylation region (e.g., about nucleotide 1868 to about nucleotide 2210 and about
nucleotide 3144 to about nucleotide 3440 of SEQ ID NO:1, respectively).

[0038] Specific examples of selectable markers are those that encode proteins that confer

resistance to cytostatic or cytocidal drugs, such as the DHFR protein, which confers resistance to
10



hygronycin (Santerre et al., Gene 30:147 (1984)); and the Zeoci nTM
resi stance marker (available comercially from]nitrogen). In addition, the
her pes sinplex virus thym dine kinase (Wgler et al., Cell 11:223 (1977)),

hypoxant hi ne- guamionessphasphori bosyl t ransf erase (Szybal ska i,
Proc. Nat]. Acad. Sci. USA 48:2026 (1962)), and adeni ne &T&%B& ﬁ#
phosphori bosyl transferase (Low et al., Cell 22:817 (1980)) can be enpl oyed

gﬂgéﬁ‘ya Elgf@ié ety Petae 8k o PERSGH MGl S BB 30 56 e r%élrﬁé‘c"de
acid ol ecul O eéeaﬁfr%m e >”th%§?ﬁgwefg§\xvﬁv AR TRAREL  nat are the
same or -have a sgﬁm i c1d M&r}cer}gﬁg %c g%’){ﬁ %%Ogg@g ? sarme, en

conpar ed and &M° n wi ndow,
5‘55322? f%ﬁdczf“g%;fo f.“%ﬁgfg”?}“%g” hmfg fj*fﬁ*&ﬂ%ﬁ’*%ﬁ%ﬁ#ﬂ%?@% S@Qd e
fragrrenj[ t her cé)%?lhél@nﬁgl%ggﬁ)gxg i)sﬁ%trlﬁ-xy%rgggoé?? é‘ﬁh 'Cﬁ%?géx%%?cg ¢ he
e
A A S
D N or o dbthecl ﬁ?#?i?@ ﬁ'é?f’f’ 85%“381“58}‘05%/%?}?8?3?@ Aottt (SRR ES on
E:Cfr/i ﬁ%ggi/: gg%gnglﬂ[%aa@{%ﬂ ﬁﬁﬁé‘é‘i@%ﬁﬁ%ﬂ adwﬁv%spﬁw Rl %ﬁfﬁséng :
ilne 3 ST B AL o %?E;’E’E sy S
necestary, andSBFUTFHITGIR OB Bl 0. oo
( ﬁ@'bgge]au B8 4d56dap Of eFeepl >} dner?t{t% " i IR o {§F'hvo o G nore 1P|ué:]cm

designated. T ce Coltpari so ori en ca es peaipcent

sequence i dent | E%u]es rcfctr Q'etwg & ]Tho,% %g.]ﬂ c(r sgbsaq%lex?cteé l‘Y'Et € thg Qime or have a specified

percentage of nucleotides that are the same, when compared and aligned for maximum

correspondence over a comparison window, as measured using a comparison algorithm or by
manual aliéuncnt and visual mspection. This defimtion also refers to the complement of a
sequence (e.g., the complement of a sequence as set forth in SEQ ID NO:1 or a fragment thereof
comprising an expression cassetie). For example, the expression casseite and fragments thereoi"
include those with a ﬁuc!eotide sequence identity that is at least about 80%, about 90%, and
about 95%, about 97%, about 98% or about 99% identical to a portion of SEQ ID NO:1 (e.g.,
rAmcIeotides 1-719, 1-1254, and the Iike,' of SEQ ID NO:1). Thus, if a sequence has the requisite
sequence identity to the full sequence of SEQ ID NO:1 or a domain thereof then it can also

function as an expression cassette or domain of the invention, respectively.
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reference sequence, based on the-designated or default program paraneters.
A "conparison w ndow', a s used herein, includes reference to a segnent of
any one of the nunber of contiguous positions selected fromthe group
consisting of from25 to 600, usually about 50 to about 200, nore usually
about 100 to abou¥O3WHIHHwhi ch a sequence may be conpar ed PEBUSPHEPENCE
sequence of the sanme nunber of contiguous positions after the two sequences
are optimally aligned. Methods of alignment of sequences for conparison are
wel | known in tihe4er t ForGequenma commtisopniypindilyahe squmeneess & cfergwepgninsgmo can be
conducted, e.g., by the local honology algorithm of Smth & Waternman, Adv.
Appl . Mat h. 2: 48&h (<kO84)encds yreichrapaed i hog ysivg 4 goweect coabgoen 4lpmileh, tesNegidl eman
& Winsch, J. Ml . Biol. 48:443 (1970), by the search for simlarity method
of Pearson & kdfgyema seqRenges ardNatered ite a domer, sulbsSfueBds caerditatésl@88 igndiad, if
conmputerized inplenentations of these algorithnms (GAP, PILEUP, BESTFIT,
FASTA, and TFASdcAssary, ind gequitics elgorithom piGenat pacmeBofaranizsignaiadc Rafpult préenwt i cs
Comput er Group, 575 Science Dr., Madison, W), or by manual alignnent and
vi sual i nspect paametpd0ahlbe vEcoraltampive paimeters edndo designated. HEe sequers icomagmrisorf or
determ ni ng percent sequence identity (i.e., substantial simlarity or
identity) is t higoihwSienzhligdatestitepercedtiseduencs idbotity forlledest sequebbd(satiative talthe Mol .

Bi ol . 215:403-410, 1990. Software for perform ng BLAST anal yses is publicly
avai | abl e t hr owgidrerichseqhlaice, basad orGbadmignéted ordefatie plograinggmmbtafsoArfadmyarisdnon t he
Wrld Wde Wb at ncbi.nlmnih.gov/). This algorithminvolves first

i dentifying hi gindsetras ngd beguembaep@ierepcd td3RegmebPo Ay A4 1he ridB9 of contiguous
PCT/ US2004/ 004407 by identifying short words of length Win the query
sequence, Wwhi chositionk eelected frod thergran torsisiingdifem 15as 660, usaladboatd O td stest oo
score T when aligned with a word of the same length in a database sequence.
"T" is referr ecotemusaslytbmmt Hwitghhootr 130 ddwlick alsegomcemtbeasinpired toBhveferendeni t i al
nei ghbor hood word hits act as seeds for initiating searches to find | onger
HSPs cont ai ni neeqhdneedf theldame wonigr bf costiganes potimnsefitrahalind sequelred dre dptinedlyi ons

al ong each sequence for as far as the cunulative alignnent score can be

i ncreased. Cunuligatd. \Metbais pEdigamant cxkqehass éat cormpangon frowell known in the art. Optimal

alignment of sequences for comparison can be conducted, e.g., by the local homology algorithm
of Smith & Waterman, Adv. Appl. Math. 2:482 (1981), by the homology alignment algorithin of
Needleman & Wunsch, J. Mol. Biol. 48:443 (1970), by the search for similarity method of
Pearson & Lipman, Proc. Natl. Acad. Sci. USA 85:2444 (1988}, by computerized
implementations of these algorithms (GAP, PILEUP, BESTFIT, FASTA, and TFASTA in the
Wisconsin Genetics Software Package, Genetics Computer Group, 575 Science Dr,, Madison,
WI), or by manual alignment and visual inspection.

[0041] One example of an algorithm that is suitable for determining percent sequence
identity (i.e., substantial similarity or identity) is the BLAST algorithm, which is described in
Altschul, J. Mol. Biol. 215:403-410, 1990. Software for performing BLAST analyses is publicly
available through the National Center for Biotechnology Information (on the World Wide Web at

ncbi.nlm.nih.gov/). This algorithm involves first identifying high scoring sequence pairs (HSPs)
12



nucl eoti de sequences, the paranmeters M (reward score for a pair of matching
resi dues; always > 0) and N (penalty score for m snmatching residues, always
< 0). Extension of the word hits in each direction are halted when: the
cunmul ative alignment score falls off by the quantity X from its maxi num
achi eved val ue; M20@@HPAti ve score goes to zero or bel owCTdisesos/anstone
accunmul ati on of one or nore negative-scoring residue alignnents; or the end
of either sequence is reached. The BLAST al gorithm paraneters W T, and X
det er m ne t he tyadmiifyingshyrt words sfdength Win the qveryakqugmenwitich ditheromtchenbrdidiyivemt , t o
determne if a nucleic acid sequence is wthin the scope of the invention,
t he BLASTN pr qusitive-{alusd threshpld storalewhragligned wih a werdipd thd simclongtiomatdatabpsars
defaults a wordlength (W of 11, an expectation (E) of 10, M5, N=4, and a
conpari son of septehcestFalsdeferredfoss thavieighbalwiod worlgoma thesshold. KBieBUAST? pr ogr am
uses as default paraneters a wordlength (W of 3, an expectation (E) of 10,
and t he BLOSUMsizhsozlmod ipréveitsractes esdadfor initigfing s¢deahiso fiind loRpen EISPNzontainingAbeane .

Sci. USA 89:10915, 1989). [00421 The BLAST al gorithmalso performs a
statistical ariheyoidhigfrethes exiendel artiofhdileetionpdeng eadhegyenpedorspe frr isibe, e. g. ,
Karlin, Proc. Nat'l. Acad. Sci. USA 90:5873-5787, 1993). One neasure of
simlarity proundsuvesyigihent BorkSTh bd igaeastdn fuinglat vesscoreredrd edrmlated msipg. ddyabi 1 ity
(P(N)), which provides an indication of the probability by which a nmatch
bet ween two nuotleside skguences, Bpmamelers M (seguienere rwpeil of roatding risjdueh alvers > For
exanple, a nucleic acid is considered simlar to a reference sequence if
the smal |l est Dyaudiv (deaddiylstery for misspatsbinpeesideesehodys <9 Exdeasiomotthewordais i t o 13
WD 2004/ 074439 PCT/ US2004/ 004407 the reference nucleic acid is less than
about 0.1, noreechplireétionats haliddegwn:tthrammalative alignment scaredfallspsiby therqubmital fspm ess

t han about 0.001. 100431 Also included in the invention are pol ynucl eoti des
t hat speci fi caismaximpbrachieyed valve; dhe cpmhlptingctaogdied to zsmqubelew dustosht forth in
SEQ ID NO 1 from about nucleotide Ito 1867 or a fragnent thereof. The
phrase "sel ectacangluiati¢roe! onp edre peprtivg)scdripg résifive elignmetis; oethe erd af githen seqbéngeli ng,
dupl exi ng, or hybridizing of a nolecule to a particul ar reference

pol ynucl eot i dés isafiet. T BLA§E algorithm parameters W, T, and X determine the sensitivity and speed of

the alignment. In one embodimeﬁt, to determine if a nucleic acid sequence is within the scope of
the invention, the BLASTN program {for nucleotide seqﬁences) is used incorporating as defaults

a wordlength (W) of 11, an expectation (E) of 10, M=5, N=4, and a comparison of both strands.

For amino acid sequences, the BLASTP program uses as default parameters a wordlength (W) of
3, an expectation (E) of 10, and the BLOSUMG62 scoring matrix (see, e.g., Henikoff, Proc. Natl.
Acad. Sci. USA 89:10915, 1989).

[0042} The BLAST algorithm also performs a statistical analysis of the similarity between
two sequences (see, e.g., Karlin, Proc. Nat’l. Acad. Sci. USA 90:5873-5787, 1993). One
measure of similarity provided by the BLAST algorithm is the smallest sum probability (P(N)),
which provides an indication of the probability by which a match between two nucleotide or
amino acid sequences would occur by chance. For example, a nucleic acid is considered similar

to a reference sequence if the smallest sum probability in a comparison of the test nucleic acid to
13



hybridi zati on conditions. The phrase "stringent hybridization conditions"
refers to conditions under which a probe will primarily hybridize to its
target subsequence, typically in a conplex mxture of nucleic acid, but to
no ot her sequenceso 208i7u3gent conditions are sequence- depepgpigzoosdtdo | | be
different in different circunstances, e.g., depending on the length of the
probe. Longer sequences hybridi ze specifically at higher tenperatures. An
extensive gui dgekd¥erbAte nudlsibididlis Z:3$ th@ubit 0N iidre b fetibiydess ien hikelol, Bndlhbsisen,
Techni ques in Biochem stry and Ml ecul ar Biol ogy--Hybridization with
Nucl ei ¢ Pr obesprefefabBlvds ehan aboup0.0oxci pl es of hybridization and the strategy
of nucleic acid assays” (1993). Cenerally, stringent conditions are selected
to be about 5136431 omBs inchad ih iR idveiolBle pBpcicBgich Bt thed fkaly KyBFHAEER a
specific sequence at a defined ionic strength and pH The T. is the
t enperat ure (upgigcleddenaplencons &t fHith BIFPEQID Nbl} framdbal Ghdoide LBNEENGrzat i on)
at which 50% of the probes conplenentary to the target hybridize to the
target sequenggsndnt @erdsfl The phasse (RRctvely (rap@ticalBR HARIARESI0Aefrd1b GR BRdirg
excess, at Tm 50% of the probes are occupied at equilibriunm. Stringent
condi tions W | luaingh@aigbridikingvfafolddsle ®al particalircefdieh@ipoDhudiebtidd @36 stridgentabout
1.0 Msodiumion, typically about 0.01 to 1.0 M sodiumion concentration (or
other salts) ahybptizdtiod coiitibng BHeGhiakte stigssREybiidifation Sonditiohst trs AlrantiticiC f or
short probes (e.g., 10 to about 50 nucleotides) and at |east about 60C for
| ong probes (ewgies wiREIEAS6Ye Wil pAMAMIQ Uibridle tolldCirg kibe@Ednce, BipideN@mnicom@Rrdi t i ons
may al so be achieved with the addition of destabilizing agents such as
fonnam de. For y,5@ke6tiuvieic @¢id, HIE® inb bihedtydiiehddi. Z SikihgoRt condifbriatd séquefidedidpndbt- 9.
identification 14 WD 2004/ 074439 PCT/ US2004/ 004407 of a nucleic acid of the
invention) is gfaGul pediffere®Sn BiREKaHREMEtaRYEE d ol idgmhdiag on thSleniih 6£ME probe.
hybridi zation conditions that are used to identify substantially identical
nucl ei ¢ aci ds Wrdghyi sBquehtRs hybeiaRe spetifitANG af Hishe teinpetatinds | Artlecdidibe uiticadtheon in a
buf fer conprising 50% formam de, 5x SSC, and 1% SDS at a tenperature
bet ween 42C anglbfiaiGationbt kucRicwWaiahis ®und in?MjsssRQectinehubs ik BlochiaBstaf and Bflscufapr | ONg
probes. However, as is apparent to one of ordinary skill in the art,
hybri di zati on gepagiHjbHbSatvaRvitheusld Pfdbeg “Ohepesl b ginoiples elyBRdAtie0aHAqR: t i on.
Exenpl ary "noderately

strategy of nucleic acid assays” (1993). Generally, stringent conditions are selected to be about

5-10°C lower than the thermal melting point {Ty,) for the specific sequence at a defined ionic
strength and pH. The Ty, is the temperature (under defined ionic strength, pH, and nucleic
conceniration) at which 50% of the probes complementary to the target hybridize to the target
sequence at equilibrium (as the target sequences are present in excess, at T, 50% of the probes
are occupied at equilibrium). Stringent conditions will be those in which the salt concentration is
less than about 1.0 M sodium ion, typically about 0.01 to 1.0 M sodium ion concentration {or
other salts) at pH 7.0 to 8.3 and the temperature is at least about 30°C for short probes {(e.g., 10 to
about 50 nucleotides) and at least about 66”(3 for long probes (e.g., greater than aboqt 50
nucleotides). Stringent conditions may also be achieved with the addition of destabilizing agents

such as formamide. For seiective or speciﬁc hybridization, a positive signal {e.g., identification
14 ’



stringent hybridization conditions” include a hybridization in a buffer of
40% formamde, | M Nad, and | % SDS at 37C, and a wash in 1X SSC at 45C. A
positive hybridization is at |east tw ce background. Those of ordinary
skill will readily recognize that alternative hybridization and wash

condi ti ons can beW@t2PM4{07d# t o provi de conditions of sinil are3iustddgRGY -
Thus, an expression cassette of the invention can include a hGHv pol yA
signal domain that hybridizes wunder high stringency conditions to a ssDNA
cont ai ni ng t heofrumiclesieiid ef he pyetior) ipfbo8RANeDbackgrur® hybridigtion (BmgeiThe
expression cassette maybe used in the formof a naked nucleic acid .
construct. Al hdridizstiopspiditionyhataxgpsediojidsntify awbstentially iayticalawchnicagduwitn the par t
of a nucleic acid vector (eg., an expression vector such as those described
above). Such vewporidhdinEniriangudedivbrifizationdn o bwifer compsiging p&e foxmamistecix §56yand

i ncl ude sequences flanking the expression cassette that include sequences
honol ogous to %S Ro? icmpegemtsheavesediic ks, C, itk h wash of @8BS Cand BaHdEmSet
sequences, or viral genonm c sequences. This will allow the introduction of
t he expr essi on6EEsforiongprpbesotpwever enio ppparcgifto enslodpydmatyskidlan the anshybiidizeties by
honol ogous reconbi nati on. For exanple, a plasm d vector conprising the
expressi on casseilitiensiambewerifigd dgpending seepgesnesompenitidne Exererdary Smpdeggtdy € a
viral vector suitable for delivering the expression cassette to a
vertebrate, i nstivggnthybridization eppiliiansy includeaisilifization o 4 by ferff d 0tocfoimaimifige s M

enpl oyed are well known to a skilled person. 15 WO 2004/ 074439

PCT/ US2004/ 00411, and06x3S RR°C, ardm Wash Imir 85Ceah #5°Ee Avbsitivethabrdization &5 at lgsbnded
to cover nucleic acid nolecules that are capable of being at |east

transcri bed. Tivacohstkeeund Tage dferdiary $hil will readilyonecognizs hetrdiermatie hybridigation wi t h
respect to the pronoter. Antisense constructs can be used to inhibit the
expressi on of andgyasieconditionseen be widicesk o proyide eonditibns-of piower strnghmryqliens, anThe

pol ynucl eoti de of ‘interest may include a heterol ogous pol ynucl eoti de. The

t er m bet er ol ogewsspl opsseitd of dhejipnentiayrenizpladerdi e hdesgmal dantain that bytoidizes

pol ynucl eotide typically originates froma forei-gn species_conpared to the
regul atory el ewsethigh stringoisl epnditions o asgaNA pinjainingihenhclentidersequergsoé SEQ din

NO:18 or 19.

[0044] The expression cassette may be used in the form of a naked nucleic acid construct.
Altemnatively, the expression cassette may be introduced as part of a nucleic acid vector (e.g., an
expression vector such as those described above). Such vectors include plasmids and viral
vectors. A vector may include sequences flanking the expression cassette that include sequences
homologous to eukaryotic genomic sequences, such as-mammalian genomic sequences, or viral
genomic sequences. This will allow the introduction of the expression cassette into the genome
of eukaryotic cells or viruses by homologous recombination. For example, a plasmid vector
comprising the expression cassette flanked by viral sequences can be used to prepare a viral
vector suitable for delivering the expression cassetie to a vertebrate, including fish, avian or

mammalian cells. The techniques employed are well known to a skilled person.
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cassette or vector or if originated fromthe sane source, is the nodified
gene fromits original form Therefore, a heterol ogous pol ynucl eoti de
operably linked to a pronoter is froma source different fromthat from
whi ch the pronoter was derived, or, if originated fromthe sane source, is
the nodified pronBPéPP¥sthits original form Mdification PEI/USHE#004407

het er ol ogous pol ynucl eotide may occur, e.g., by treating the DNA with a
restriction enzyme to_generate a DNA fragnent that is capable of bein
operably |inked?P#5}k hﬁ%ﬁf’@?‘@@qc@f&ﬂtﬁ’@&t‘éﬂ‘tﬁ%ﬁdé@@’fé‘s#%leicswéwwé T
for' nodifying a heterol ogous polynucleotide. Heterol ogous pol ynucl eoti des
may al so i ncl ua@caﬁﬁalrepeélm@?e%&éﬂ%@w ibed o Haegepierylegiay 4F BboXErLs antisensgr een

fl uorescent protein) or_ genes ﬁgose products regul ate the_expression of

ot her genes. TRUZHEN JihEsestte feoramose Awisguse sensifustsrmbeaised ormhibika, ¢ RNA
and rRNA are included within this definition. The heterol ogous gene may be
any allelic v&Fmresengkasenqinagel] 3rpadigs favelljmopp taghipiauss thepaivavpleotdard. mRNA
will optionally include some or all of 5 and/or 3' transcribed but
untransl at ed f IHHRS MY lelyiohsteritagpsRalyprcigntide Fetegndisterologsupolaudeptide t h t he
transl ated codi ng sequence. [00461 The pol ynucl eoti de of interest may
optional |y fur EPERPISHTS|aPYEENE-Hd heerelgaqus pelgmucteptided wrqally prasingtes fomafareis) enent s
normal |y associated with the transcribed nol ecules, for exanple .
transcri pti onaFPesiehEPIPRsH i the regiatony glepentyrithgriddtia presebhiinked s ex praspion
enhancer elenents. The polynucleotide of interest can encode or serve as
tenpl ate for acasptie Shesqtor & ihrrigngtet fromhcame svreesis thompddief gmefrom its original

PCT/ US2004/ 004407 for_exanple be a peptide, polypeptide, protein, or

ri bonucl ei ¢ aciem. Fhacls dhrtrEriesons epbymyelectids pparably imked foypgromgterys fonppgource
sequence (such as cDNA or genom c DNA) coding for a_polypeptide product
such as enzynedifiegnifron ha hichuthejpremrpter wpsgisaveded if angitade fromthegamesource,
cytokines; interleukins; interferon;. TNF;, gromh factors (e.g. 1G-1);.

sol ubl e r ecept drihgrppdilisgpramaies figm its ougipgjorm. Pigditicaionpf dhe hrisralosgpsaglynucicotide
neurotransmtters or thejr precursors; trophic factors such as BDNF, CNTF,
NGF, | GF, GVF, Mayeges peapy g theiNArveth afpdmotion ghayme fogeoele s DA fgment thatg

ApoAl V; . dystrophi n_or am ni dystrophi n; tunor-suppr.essing-proteins such _ as
p53, Rb, RaplAls capable of being operably linked to the promoter. Site-directed mutagenesis is also useful for -

modifying a heterologous. polynucleotide. Heterologous polynucleotides may also include
marker genes (e.g., encoding 3-galactosidase or green flnorescent protein) or genes whose
products regulate the expression of other genes. Thus polynucleotides that serve as templates for
mRNA, tRNA and rRNA are included within this definition. The heterologous gene may be any
allelic variant of a wild-type gene, or it may be a mutant gene. mRNA will optionally include
some or all of 5’ and/or 3” transcribed but untranslated flanking regions naturally, or otherwise,
associated with the translated coding sequence.

[0046] The polynucleotide of interest may optionally further includt_s the associated
transcriptional control elements normally associated with the transcribed molecﬁles,’ for example
transcriptional stop signals, polyadenylation domains and downstream enhancer elements. The

polynucleotide of interest can encode or serve as template for a therapeutic product, which can
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DCC and k-rev; factors involved in coagul ation such as factors VI, VIII and
| X; or alternatively all or part of a natural or artificial imunoglobulin
(e.g. Fab and ScFv, or the light or heavy chain of a cloned 1gG. [00471 A
pol ynucl eoti de owoizau@erd3t nay al so i nclude a tenpl ate foreqyanswasumn of an
anti sense nol ecul e, whose transcription in a target cell enables gene
expression or the transcription of cellular nRNAs to be controlled. Such
mol ecul es can, fof &ampkaspipentidy @olypeptides prvicheék ribbmleicatig eThaomilynutladtide BNAS
conplenentary to cellular nRNAs and can thus block their translation into
protein, accoridiefest i§ FpicadHDHNA &gudnoOaichia cDME oBgehomit DN cbdisgifofis polppablidcense
nol ecul es can be used to block translation of inflammtory or catabolic

cyt oki nes in tgeduct suctodsnryimed (e gaf-phltdidsidaseRiboll daButves; hosnahas) swokifvg; t hese
cyt oki nes. [00481 The pol ynucl eoti de sequence of interest typically wll
encode a pol ypagilcttisahterfeloagTIOR igravtiDfacioli €. 8 PEEY); Solntserecehid mpldeyipaplzi, de may
be prodiudced in bioreactors in vitro using various host cells (e.g., COS
cells or CHO celubk TOF rée@piormblests); hévesteadn)it€Oon tiirpratarstrarophip fRHSd sabh as
cassette of the invention. Alternatively, the expression cassette and/or
vector of the BINEUINTSNGRAGF, MR SBGF, bBGF, g andNT5; vipslipoprbeiis eich adl@hd MY .
and/ or gene therapy. [00491 The invention may al so be used for the

expressi on of Appaiy; dyaeipbinsr AmthidySttophiRplunGeSippresEg profinsSiichCd P51 Rb, RAp1A,
particul ar, cell poisons (such as diphtheria toxin, pseudononas toxin and
17 WO 2004/ 07 4339 ad&el;| 29 b 610446 doagiilbionBudh)as fadtof3 VL WEK ahdTKJ 6 AM@matively
sensitivity to an external agent (e.g. thym di ne kinase and cytosine

deami nase) or afilof parn@Etains@tay orf aéfical Bnrm@p glbbidin ¢f . FrdandiSeky, oetht light at featye. .

G b3-3 and anti-ras ScFv). [00501 By a therapeutic use is neant a use that
may provide rehiiebf{¢amwd &eG)i sease or disorder, cure a disease or disorder,
and/or aneliorate the severity of a disease or disorder. A diagnostic use
i ncl udes usi no[owah gc W REmeARHb & iIféred @iag AlD LI DEmplae YorGemgation bodmmat i on
regarding a cause or relationship of a nolecule to a di sease- process or
det er m ni ng t hatifen s@Meale,OFhosdIEMELIPHET in @ target cell enables gene expression or the

transcription of cellular mRNAs to be controlled. Such molecules can, for example, be
transcribed in 2 target cell into RNAs complementary to cellular mRINAs and can thus block their
translation into protein, according to techniques known in the art. In particular, antisense
molecules can be used to block translation of inflammatory or catabolic cytokines in the
treatment of arthritis and tissue loss caused by these cytokines.

{00481 The polynucleotide sequence of interest typically will encode a polypeptide of
diagnostic or therapeutic use. The polypeptide may be produced in bioreactors in vitro using
various host cells (e.g., COS cells or CHO cells or derivatives thereof) containing the expression
cassette of the invention. Alternatively, the expression cassette and/or vector of the invention
may be used for gene delivery, protein delivery, and/or gene therapy.

[0049] The invention may also be used for the expression of toxic factors and polypeptides.

The latter can be, in particular, cell poisons (such as diphtheria toxin, pseudomonas toxin and
17



di sease or disorder. A diagnostic agent does not directly contribute to the
anelioration of the disease or disorder. 10051] A polynucl eotide of
interest may al so encode an antigenic pol ypeptide for use as a vaccine.
Anti geni ¢ pol ypep¥Pa¥®408#39nucl ei ¢ aci d nol ecul es are deri vagrfgs@gmaehogeni ¢
organi sms such as, for exanple, a bacteriumor a virus. For exanple,
antigenic polypeptides include antigenic determ nants present in the
genomes or genéibihdpradgctipduging sepiibld i 30 extsrghagenfs.s- flmidinglipase and gytogine
haenorrhagi c septicem a, bacterial Kkidney djsease, vibriosis, and.

furuncul osis. SeAmINGIHPEAlSEIRYYSBIEGeeerphls Ofivingiag exlk doath 4.5 Gyt pdistios t he
hepatitis C virus genone and gene products, for exanple. [00521 As used
herein, "isol a®&¥)-" when referring to a nol ecul e or conposition, such as,
e.g., a vector or expression cassette of the invention, or polynucleotide
of interest, nE¥EPIt HaY 2 thprapentipise isgpeaniruse Hakseryiprovads relisl Gerp g diseaseiondisordent

| east one ot her conpound, such as a protein, DNA,  RNA or other o
cont ani nant s viurdn dipferePridisonder, andiopapelipwits theseygrifynofaydisepseior disqydarf diagnpstic -
occurring state. Thus, a polynucleotide of interest is considered isolated
when it has betshinchdestisig mojesilesapablstol determinipg e peayiding infyrmpgtior Feeprding g cause
natural |y associ ated. An isolated conposition can, however, also be
substanti al | y parlaiongip plagnelecals to odiFrass RocsH oF deterpuning the preasaesye Akseres o5t at e .
It can be in a_ dry/lyophilized or an aqueous solution. Purity and

honpbgenei ty cafisepe ofdbserderi felipanestiagent depsigt digelyyoptithytedorisg agelioration of the

PCTI US2004/ 004407 anal ytical chem stry techni ques such as, e.g., ‘

pol yacryl ani dediggase ogpisefiftophor esi s ( PAGE), agarose gel el ectrophoresis or
hi gh-pressure |iquid chromatography (HPLC). [0053] As used herein, the terns
"nucl ei c acid HH u|ﬁepolmeie@t%spglné@ﬁté@ﬁ)ﬁ @ encgfiean ppdigeniq nelyperida P ass g and
i nclude oligonucleotides (i.e., short polynucleotides). They also refer to
synt heti ¢ and/@ecinfo fAH g0 RelYPgPtidesca Praloigyacd feplesies 2t deriyed) fowt pathesquic g |

conpri sing nucleotide anal ogues or nodified backbone residues or |inkages).
The terms al sorgasses sich agdeneyimme A beqteaym Qi@ vERs- fop gxnplceitipends polypeptides

ol i gonucl eoti des in-either single-or double-stranded form .
include antigenic determinants present in the genomes or gene products of a pathogenic

organism, for example, viral haemorrhagic septicemia; bacterial kidney diseaée, vibriosis, and
furunculosis. Antigenic polypeptides may be selected from regions of the hepatitis C virus
genome and gene products, for example.

[0052] As used herein, “isolated,” when referring to a molecule or composition, such as, e.g.,
a vector or expression cassette of the invention, or polynucleotide of interest, means that the
molecule or composition is separated from at least one other compound, such as a protein, DNA,
RNA, or other contaminants with which it is associated in vivo or in its naturally occwrring state.
Thus, a polynucleotide of interest is considered isolated when it has been isolated from any other
component with which it is naturally associated. An isolated composition can, howelver, also be
substantially pure. An isolated composition can be in a homogeneous state. Itcanbeina

dry/lyophilized or an aqueous solution. Purity and homogeneity can be determined, e.g., using
18



The terns enconpass nucl ei ¢ acids contai ni ng anal ogues of natural

nucl eotides. The terns al so enconpass nucleic acid-like structures with
synt heti c backbones. DNA backbone anal ogues provided by the invention

i ncl ude phosphodi ester, phosphorot hi oate, phosphorodit hi oate,

met hyl - phosphonaWe2d4i¢hor ami dat e, al kyl phosphot ri est errcrasbdaimios,
3'-thioacetal, nethylene (nethylimno), 3'-Ncarbamate, norpholino
carbamat e, and peptide nucleic acids (PNAs); see digonucl eotides and

Anal ogues, a BRhagichichémiApREaRkies sadh d. e pylylcryligids e elctropiiresis{PLSE), at  Oxf or d
University Press (1991); Antisense Strategies, Annals of the New York

Acadeny of Saj#66 gél eleMedptitresi6ftighdesurBRmer gronafgrappnfveLdy. ( NYAS 1992) ;
MIligan (1993) J. Med. Chem 36:1923-1937; Antisense Research and

Appl i cations (159831 ERGePhasia)the IBNAS N #ldinole@R” bl Tip6iyhatsbdnas us&uch as
N- (2-am noet hyl) gl'ycine units. Phosphorothioate |inkages are described in

WO 97/03211; W:ehza014nd Melkide ¢likBié)eotidex (i e Oshort Aphuciddhides)reahey alsolrdféi h89- 197.
Ot her synthetic backbones enconpassed by the terminclude nethyl-phosphonate

l'i nkages or  ghitefioaidion gomRitiylytasiioneke ada chopbalsfbadidsireing hiddedae s
(Strauss- Soukup (1997) Biochem stry 36:8692-8698), and benzyl - phosphonat e

| i nkages ( SamehAduésd BogifibdbicRRME fesidiNd 6} RikegeA IThe Bikigalfdaiehio1 53- 156) . [ 00541
As used herein, "reconbinant” refers to a pol ynucl eotide synthesized or

ot herw se rraaec&yﬂﬂﬁ)h@qlaome i rfbbiuc(eBtid-oligonGEHABY il dier HAMNY.BLIBUBIkIrdBed fork.O ..
met hods of using reconbinant 19 WO 2004/ 074439 PCT/ US2004/ 005407

pol ynucl eot i dgfie feAnstheias nEIBE UGidsioohtiini@ lthiSogEs (TnliGfal RicRbAEE. TRE tehUSAQTS, OF
to a polypeptide ("reconbinant protein") encoded by a reconbi nant

pol ynucl eot i depcolRpsefitleiPdeid- R siiiGtsSath siabetic BERBPRE SDRA Ghdbeneafiisena®! ecul es
fromdifferent sources ligated into an expression cassette or vector for

expressi on of pro@iad by the hvintiONinBIL@S fRbsbhodéstek, PASPhabMDHE ShofNoroliftibate bl € or
constitutive expre55|on of a polypeptide (e.g., an expression cassette or

Vect or of t he el MABiphIhe PRV Rk didak )RR phetpRotheteR rs@ikmwg’-mhee&vc | eoti de,

such as a pol ypeptide coding sequence).
methylene (methylimino), 3’-N-carbamate, morpholino carbamate, and peptide nucleic acids
(PNAs); see Oligonucleotides and Analogues, a Practical Approach, edited by F. Eckstein, IRL
Press at Oxford University Press (1991); Antisense Strategies, Annals of the New York Academy
of Sciences, Volume 600, Eds. Baserga and Denhardt (NYAS 1992); Milligan (1993) J. Med.
Chem. 36:1923-1937; Antisense Research and Applications (1993, CRC Press). PNAs contain
non-ionic backbones, such as N-(2-aminoethyl) glycine units. Phosphorothioate linkages are
described in WC 97/03211; WO 96/39154; Mata (1997) Toxicol. Appl. Pharmacol. 144:189-197,
Other synthetic backbones encompassed by the term include methyl-phosphonate linkages or
alternating methylphosphonate and phosphodiester linkages (Strauss-Soukup (1997)
Biochemistry 36:8692-8698), and benzyl-phosphonate linkages (Samstag (1996) Antisense
Nucleic Acid Drug Dev 6:153-156).

[0054] As used herein, “recombinant” refers to a polynucleotide synthesized or otherwise

manipulated in vitro {e.g., “recombinant polynucleotide™), to methods of using recombinant
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[ 0055) Ina typical expression system production of a polypeptide froma
bet erol ogous pol ynucleotide is either not regulated or is regul ated by
nodul ating transcription froma transcriptional pronoter operably |inked
upstream of a powonmeeieoBs de t hat encodes the het er ol ogouscidyReRid;de.
However, regul ation nust also occur properly downstreamin order provide
proper transcriptional termnation and mRNA stability. In one aspect of the

i gnal  domai n PRVBRIsHEl rodt el B o BT LKARE M Al boRBernl? Y 2,
present i an expLe5akR bofiASFEhide 81 o KERHAa0El d\}nptﬁeotfdgvﬁ&hﬁ]&ﬂant The hGHv

pol yA si gnal naln 1 nc sequence rom the human grow h

hor mone_genet i ¢ sGaNGNELenatifis TGS Akl B2hdBakeONBI Roggauence

provi des for a? ong transcrlptlona erm nation an pro |ncreased

TRNA Stabi 1 1Y ol e SUKBLUAL bGofiB horpredhln e AGEY sRALXASHYE BblRodbatig! donai n

provi des a di sf vantage ov prior expres I on’ cass es and/ or
vectors |ncludl gn@é §ngg
Transl ati on el erre tElEstcrrgnéngﬁ E@Yes&i'édeit" é §ly§er?§3@feg Ferég to een%geécgggé% he

that are necos Sart %?ope‘ﬂ%ﬁﬁﬂ*?ﬂs'%éﬁ%?’%”?“g% il S s e Bl &”pfgfé’??

Transl ati on elenentﬁ may al so i nclude consensus sequences, | eader
sequences, splﬁ@e S|gnals and t he Iike that serve to facilitate or

222?225&“&%%@‘45@2@5 R B %8%?%9%3%&%%@%&?@%%&0 B e nary

pol yadenyl at O{)‘ (}}r,'n gle&deﬁoe%ériﬁoﬂe% te?i OF is rpsulated S%oﬁﬂl\ﬁhgﬁ}ﬁ mn)i’ro The \S/eCt ors

of the invent nay possess an ansc |pt|on suc

introits, pol yader ,é,ua&aa rom§i§ga%%a§gl,n§%'ugs/ ol 920, chea@'ﬂgak'%qéhgga';f;d

Kozak consensu ences e

7 1:1342-1346 ( %Ze %ous po%@%f)tufe 8w§v43{ 23N rmgs{'gl %]c)cur SJr %owns order

repllcatlon e nco ass 1ze uences

,E ﬁgcc e?ts O?r : gl é‘{(s)vi ed)ro eep Lr%m%%cp ?)Fz)l tes'nq %tlo%ragd Ss% {lnéé tlg ohs e{\ﬁﬁcf ofr tl%pl{weﬁf%n;g n of

gener a tOFS con

| east. one ori gflur}na%fgrou%pllﬂrﬁgﬁé vaHant HHH\S b&p&deﬁﬁmmﬁ’ %0@1&) signal domain is provided

downstream (3’) of a polynucleotide of interest present in an expression cassette or vector of the
invention. The hGHv polyA signal domain includes a sequence derived from the human growth
hormone genetic sequence. The hGHv polyadenylation signal domain sequence provides for a
strong transcriptional termination and provides increased mRNA stability in eukaryotic cells.
This hGHv polyadenylation signal domain provides a distinctive advantage OVET Prior expression
cassettes and/or vectors including those that may utilize a CMV promoter/enhancer.

[0056] Translation elements may also be present and are intended to encompass the
specialized sequences (such as ribosome binding sites and initiation codons) that are necessary to
permit translation of an RNA transcript into protein. Translation elements m‘ayralso include
consensus seguences, leader sequences, splice signals, and the like, that serve to facilitate or

enhance the extent of translation, or increase the stability of the expressed product. For example,
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t he autononous stable replication of the vector in a recipient cell. [0058 ]
To facilitate sel ection and nmai ntenance of a vector of the invention, one or
nore selectable markers (such as pol ynucl eotides that confer resistance to
antibiotics, or | ] ul capacity to grow on mninmal nmediumor in the
presence of toxi ?wﬁé?g‘%g?{tes) may be included in the vectoVUSPHE%Y | na
further enbodinent, the present invention relates to host cells containing
the above-described constructs (e.g., the expression cassette or vector of
t he inventi on) the iGEV pelypricadation sigtrhdurdtin grogéestilveaser wdiNA sabilitpy THeerecisre df the
reconbi nantly nodify a host cell by transfecting a host cell or

t ransf orm ng ainkegion gy possass asgifers Yensaripties rageds, poch pnintbrsopdl vhdenyfatipngigmnist .

As used herein, the term"reconbinantly nodified" neans introducing an
expressi on casSkne/Balgano fuaslation sighals and Kopakantsenms sequences (Bhing st gl., Pedc] Nat.
expression system Usually, the expression cassette conprising a

pol ynucl eot i deAodd. Seit®Fresd 71:B4pd 46dh974); Koaaky Ecit 6428394 (198@).pl asmi d). An
expression systemincludes a living host cell into which a pol ynucl eoti de
of interest, wiossE?lprBauen “‘feplicaborhyademeis) isdutsnsldd tolvnepnipessihe speqialidelcreghenees
descri bed herein. (0060) Host cells are cells in which an expression
cassette (i ncl (sdéhreg orgivedreplicaiomthal sie meressary tepqmi ssplictiox efdbevedco) ingarecifient
propagat ed and pol ynucl eoti des encodi ng products can be expressed. A host
cel | al so incl celledn gayraipsugiyeasiprsofill chmgais atdpasione hogt ofreplicatoon suffisientdo paraiiti ves. .
It is understood - 21 WD 2004/074439 PCTI US2004/ 004407 that all progeny may
not be i denti ctik attondnives stebicaeptliadtiop ef the séctng én 4 hepientiwelly be nut ati ons t hat
occur during replication. However, such progeny are included when the term
"host cell" isrosssl. Tddadilitatc sidcion aphlinpintearee obevfeglor ofithe ineention; emd érammre | Ncl ude
bacterial cells, fungal cells (e.g., yeast cells), plant cells and ani nal
cell s. For exasgdcieble hosers(wtt & polymuchotides thagtrafer esiktanog &t antibiobty, or aselidiaras a
manmal i an cell, or a | ower eukaryotic cell, such as a yeast cell, or the
host cell can tpacity tpgrok ex paimal mediun, or subhpresne df foxicandtabolites)inay bk imcludetliat | on
of the construct into the host cell can be effected by cal ci um phosphate
transfecti on, BEMetdextran nedi ated transfection, or

[00 I5 9] In a further embodiment, the present invention relates to host cells containing the
above-described constructs {e.g., the expression cassette or vector of the invention). The
expression cassette of the invention may be used to recombinantly modify a host cell by
transfecting a host cell or transforming a host cell to express a desired polynucleotide of interest.
As used herein, the term “recombinantly modified” means introducing an expression cassette or
vector of the invention into a living cell or expression system. Usually, the expression cassette
comprising a polynucleotide of interest is present in a vector (e.g., a plasmid). An expression
system includes a living host cell into which a polynucleotide of interest, whose product is to be
expressed, has been introduced, as described herein.

[0060] Host cells are cells in which an expression cassette {including a vector comprising an

- expression cassette) can be propagated and polynucleotides encoding products can be expressed.

A host cell also includes any progeny of the subject host cell or its derivatives. It is understood- -
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el ectroporation (Davis, L., Dibner, M, Battey, |., Basic Methods in

Mol ecul ar Biology (1986)). As representative exanpl es of appropriate hosts,
there may be nentioned: fungal cells, such as yeast; insect cells such as
Drosophila S2 andoSpafepssera SI9; aninal cells such as CHQedSRn@hossBoVes
mel anoma; plant cells, and the |ike. The sel ection of an appropriate host is
deened to be wthin the scope of those skilled in the art fromthe

t eachi ngs her gjpaj {31‘3 Dﬁ}halilﬁ&tbe ﬁﬁﬁdcﬁ] th ﬁfe phtSfallcB LiRR tleAviaR bedRuMfs ﬁl%ﬁt}{'()t I c
host cells (e.g manmal i an cells). 1n one aspect of the invention the host

cells are rrammﬁﬁ%gfmmuqowe&r §@dh|p§og@lgad?é i86lude® WHELHE tefin <RS2t Leii® wuw ﬁosi%

Exanpl es of such |'s commonly used in the industry are CHO

HeLa, CVI (i nglydivhigh Qe%eﬁ@s}ﬁmiammma@&m;%;ﬁ%eus%ga} cmqégma&%% i nes

(especially murine), PC12 and W38 cells. Chinese hanster ovary (

cel I's, which aja: wigllamisesing Oor eﬂah@le?ﬁ&pddﬁstdaﬁﬂe pﬁ,gﬁe@\éﬁza?&oueeam,ﬁﬁasa
reconblnant proteins, .e.g. cytokines, clotting factors, and anfibodies

(Brasel et al . Bload A8:300¢s: %ﬁl%o&éc%ﬂﬁsheh dé%%dgmlle&ﬂ%'host cdH BinQle 2ChEeM 263:
6352- 6362 (13%8) McKi hnon et al ., Endocrinol 6:231-239 (1991) Wod

et al. oh(;c%ﬁ sﬁ% a%%a( éleﬁ 99&rhduc§&‘?of%e%ﬁgﬁ9&91llt@tﬂﬁ: h()&%l%aﬂ%@

(DHFR) def|C| nt nutant cell lines et al., Proc Natl Acad Sci .USA

77:4216- 4220 (438000 . Eﬁmtph@spﬁaﬂmé&mﬁqbﬁm DBASn HeabRBLERREEAUSE L he

efficient DHFR sel ectabl e and anplifiabl e gene expression systém allows high

| evel reconbig X hg d aidk ynDI
185: 527- 566 (1898%”)0 mﬁ(@fgs%ﬁ%%%i%%ﬁ%q B 6%%613%%440‘%@@”‘%@{(? %ér? t hese

cells are easy LR ASF M rhe?é'&?f%% fddl t i bit
relatively goéﬁtr S%E?ﬁ% st 1 |f€ﬂg égﬂfs an recorrtc)’lnarfi?.'ﬂpr81{%2|gur€':§>é'l‘1

expressed in &Qﬁmrﬂax@ens Qd%ﬁQs ﬁ?&&d‘fsﬂﬁd ¥elod sphRpRGISH,; 'aﬁlﬁﬁl &ngsdaﬁx&cﬁée@os or

approved for use in clinical manutfacturing by regulatory agencies.

addi ti on, '{B%\r\r@ X eLlﬁMaaﬂlﬁl@l cdifabd BR%ke. GRe defechiB drYS prwpﬁme"heéf 1SQfecﬁ1Qﬁo be

foregO|ng cel s and having a desired phenotype nmay al so be used. For

exanpl e, a derjyfGhe é&&b%tofﬁn%ie slq'll&?#nlﬂ‘iieeaﬁ e Rhdnghgl Berfln, the DGA4 cel |1 ne),
whi ch have been sel ectively cultured for a deS|red phenotype (e.g., by

positive and/ qgobepatib Selff Wrasdih &2 ifVeRERIRES aryotic host cells (e.g., mammalian cells).

In one aspect of the invention the host cells are mammalian production cells adapted to grow in
cell culture, Examples of such cells commonly used in the industry are CHO, VERO, BHK,
HeLa, CV1 (including Cos; Cos-7), MDCK, 293, 3T3, C127, myeloma cell lines {especiaily
murine), PC12 and W138 cells. Chinese hamster ovary (CHO) cells, which are widely used for
the production of several complex recombinant proteins, ¢.g. cytokines, clotting factors, and
antibodies (Brasel et al., Blood 88:2004-2012 (1996); Kaufman et al., J.Biol Chem 263: 6352-
6362 (1988); McKinnon et al., J Mol Endocrinol 6:231-239 (1991); Wood et al., J. Immunol
145:3011-3016 (1990)). The dihydrofolate reductase (DHFR}-deficient mutant cell lines (Urlaub
et al., Proc Natl Acad Sci USA 77:4216-4220 (1980)) are the CHO host cell lines of_ choice
because the efficient DHFR selectable and amplifiable gene expression system allows high level

recombinant protein expression in these cells (Kaufman, Meth Enzymol 185:527-566 (1990)). In
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]
10062] In one aspect of the invention, an expression systemfor in vitro
production of an agent encoded by a polynucl eotide of interest is provided.
As di scussed herein, the polynucleotide of interest can encode a

pol ypepti de of pharmaceutical, nedicinal, nutritional, and/or industrial
val ue. For exanpl WO XPHETHH ynucl eoti de of interest can encadgnR:dahyiepti de-
based drug. Typically such a pol ypeptide will be expressed as an

extracel lul ar product. For exanple, polypeptides that may be produced using
t he expressi onaditimethte calistifcorasyte otawpulgt as ddberent onvsdspicnsion culwirbdkold extibit ar e not
limted to, a FIt3 ligand, a CD40ligand, erythropoeitin, thronbopoeitin,

cal citoni n, Faseldtivglaood gengmrcbitiyr CHOcelbtand reaahbivat potein$ exyfesiod pehe haFeANKL ) |
TNF-rel at ed apopt osi s-inducing ligand (TRAIL), ORK/ Tek, thymc

st roma- deri vedbedn\yrpluined chbracterized @d bhvedytneppolairfyr st invdihiadl magufhaaingby

gr anul ocyt e- macr ophage colony stinulating factor, mast cell growh factor,
stem cel | gr owrdpuihmet agenciesp inddditvad, itgy conteinplhiad tharhost cRANERGd fgioasly lof ther none,
insulin, insulinotropin, insulin-like growmh factors, parathyroid hornone,

i nterferon (e. gregoingtcell fixgs aml Haeih@} desinaiphenogype wiah alk@led weds , Fog bxamplpomderived
interleukins 1 through 18, colony stinulating factors, |ynphotoxin-S, tunor
necrosi s fact ohgst tedlikdmiea CHOrblistie.£.othy DGA4 tadirline)p whioks havt beenivkleatizelly ouitirdd faoands
for cell surface nolecules Elk and Hek (such as the ligands for eph-rel ated
ki nases, or LERKG} plendym@iie..pndpsitivapnt/onnegltbayslectibapmeessed3 WO 2004/ 074439 .
PCT/ US2004/ 004407 100631 Receptors for any of the aforenentioned proteins
can al so be expoesxslednuwse mged bhe inventeit, rvexprestidroysera ffigt rcomppedictionst an

i ncluding both forms of tunor necrosis factor receptor (referred to as p55
and p75), | nt eageardncaied by epapindedid¢ biiptereht igprdvi@gd, Ak disers$ed hkiein; the r ecept or,

I nterl eukin-15 receptor, Interleukin-17 receptor, Interleukin-18 receptor,
granul ocyt e- npsiyophetgie of mieonyras thcndd agtol ypeptide of Wiarmiaeatipdl onediajnad mutriconal, e
colony stinulating factor receptor, receptors for oncostatin-Mand |eukem a
i nhi bi tory facum¥or imlestégltvaine. dot ewapleythopolydecikatitlp af BiereftRANK)cpda amiypeptide- f or
TRAI L, BAFF receptor, |ynphotoxin beta receptor, TG-f receptor types | and
I, and r ecept bassd drivat Typisdlysdeh debipbptidowill texprsssedasas eﬂaaselmlar product. For
Apopt05|s | nduci ng Recept or

example, polypeptides that may be produced using the expression cassetie and/or vecior of the
invention include, but are not limited to, a Fit3 ligand, a CD40 ligand, erythropoeitin,
thrombopoeitin, calcitonin, Fas ligand, ligand for receptor activator of NF-kappa B (RAN'KL),
TNF-related apoptosis-inducing ligand (TRAIL), ORK/T: ek, thymic stroma-derived
lymphopoietin, granulocyte colony stimulating factor, granulocyte-macrophage colony
stimulating factor, mast cell growth factor, stem cell growth factor, epidermal growth factor,
RANTES, growth hormone, insulin, insulinotropin, insulin-like growth factors, parathyroid
hormone, interferons (e.g., interferon beta), nerve growth factors, glucagon, interleukins 1
throngh 18, colony stimulating factors, lymphotoxin-8, tumor necrosis factor, leukemia

inhibitory factor, oncostatin-M, vartous ligands for cell surface molecules Elk and Hek (such as

the ligands for eph-related kinases, or LERKS), and antibody light or heavy chains.
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(AIR). [0064] O her proteins that can be expressed using the expression
cassette and/or vectors of the invention include cluster of differentiation
antigens (referred to as CD proteins), for exanple, those disclosed in
Leukocyte Typi ng Wo@egpedi ngs of the Vith International nd
Conference; Kishinoto, Kikutani et al., eds.; Kobe, Japan,lwggﬁ%ggﬁ?ﬁ&D
nol ecul es disclosed in subsequent workshops. Exanpl es of such nnlecules

| Tgand and Coad o 935???%@%? B iR WL i LR o SR Bin B o
fam | Y whi ch al Sgt)ve%e g? %lg%%zﬁgosﬁ g?ﬁ%;&%ﬁf fOLT!l qﬁor%éc?o%{ ttaga rrg%ﬁrng rs of

the TNF famly“(as are |ga ), accor nber s

f the TNF and _TNE t
00651 Pol ypop(THtE PSP EPIEE el |caﬁ%§/%act pEf ALt f‘““exe Rvod

according to t \V igg Rses | I d|5|ntegr|n
famly nenbersq'%ﬁﬁ?lploﬁgH %%gé% g ﬁ%oc %ﬁ ﬂﬁ%ﬁéggg %& gtdlsnutase
ti ssue plasnlno en ctl VI LI o rote n.E,
apol i poprotein ’i(’p GF ¢ ocb%#%muf 0” e%{b % tlé% IC%SH%?( ﬁ%%anathg aao%ﬁeﬁep tor,

TNF-al pha Conver tt{')\}ggor%rqcz tnﬁ"n MTA(@‘:?E)QK n% bH(H:EE'r e? reoct acFva%(%/n?ﬁF kls‘ﬁ ds for

enzymatically ATER el'ns can a S US NG T he ¢a e and

vector of the i S / 4407 066] _.The
i nventive corrpégxﬁ{2 rrl%ce%mé%r %(c“)fs ar eméﬁsb us ?Q’%’QP%‘&Q rreggsl{ﬁgrﬁce 4’”5???

types of reco S, .and I tlde ncI obylin
nol ecul es or g?? %ﬁs& lmﬂ eaﬁﬁ%@?lgsgﬁ F %f@gm : ﬁ?ﬂﬁ%ﬂy
havi ng a hunan stant reglon coupled to a nurlne antlgen blndlng regi on)
or fragments ti Nunmer ous techni ques are known by mhich DNAs encodi ng

i mmunogl obul i n Otggegg b alinR Bl L ALER 0, 0 Sl RS RE R Pt of

reconbi nant pr as single cHEI T ant 104! a

enhences 5 o B s 0 A g PR PRI

332:323-327 (1 %180@ dlscﬁ)cs).edem tL%u]&‘)Eytg jl"vpmgN?lt(leogeeg’ %gs f%ile Jlﬁ'ﬁﬂ(ﬂllhgg r}al Workshop and
Conference; Kishimoto, Kikutani et al., eds.; Kobe, Japan, 1996), or CD molecules disclosed in
subsequent workshops. Examples of such molecules include CD27, CD30, CD39, CD40, and
ligands thereto (CD27 ligand, CD30 ligand and CD40 ligand). Several of these are members of
the TNF receptor family, which also includes 41BB and OX40; the ligands are often members of
the TNF family (as are 41BB ligand and OX40 ligand); accordingly, members of the TNF and
TNFR families can also be expressed using the invention.
[0065] Polypeptides that are enzymatically active can also be expressed according to the
invention. Examples include metalloproteinase-disintegrin family members, various kinases,
glucocerebrosidase, superoxide dismutase, tissue plasminogen activator, Factor VI, Factor IX,
apolipoprotein E, apolipoprotein A-I, globins, an IL-2 antagonist, alpha-1 antitrypsin, TNF-alpha
Converting Enzyme (TACE), and numerous other enzymes. Ligands for enzymatically active

proteins can also be expressed using the cassette and vector of the invention.
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Ver hoeyen et al., Science 239:1534-1536 (1988); Chaudhary et al., Nature
339:394-397 (1989)). doned humani zed anti bodi es include those specifically
bi nding to | ynphotoxin beta receptor and integrins such as VLA-1, VLA-4,

and avs6, Such an{ighgslieepssan be agoni sts or antagonists. 0067] Vari ous
fusion proteins can also be expressed using the inventive H%FH@G&“&H&”

conposi tions. Exanples of such fusion proteins include proteins expressed as
AR P e LR I e
Such 25 & {421 oD B8 S S AT S5 Bul r
G001 nel udi A LTS BB (. B O oh PR S e PR e
Ot her i of 6 e TP BOBNETCHRUPEI 0D h RS0 PR bRV HP B EUPIoRe PR EEHch ho
St andar o t echniiisensiiihubieRoamoaist et iRepae B Mo By R et e of
0l ypent i d6. nay=<BEVRI PRIELR PR G En R aa g e AbeLRERIL OB HOCR A he
the 5 or 3 oAt BT RERI B Freck” BRTDl Moot PR R PB4 g 407
ol yh s (such Betmmparits fenBRsYBREH {fing: Reveeh oGl Me A RGBT i
Thi s tag 15 {yBPSPERELSErL oo 24 ORD Rarb; b bre: eSS e gl
Dol Ypent i de. f ¢ STERBTRGET wEpIds A uch ey P e o AP B g g,
an af ity bk ReEEREY ST ket o o Eh IR o D BENR MAPREOR o m
the purified pqhypePty a8 Dt i RS cAlais Be et Ssinf b2t énSh:32Y 20°:

compositions. Examples of such fusion proteins include proteins expressed as a fusion with a

portion of an immunoglobulin molecule, proteins expressed as fusion proteins with a zipper
moiety, and novel polyfunctional proteins such as a fusion proteins of a cytokine and a growth
factor {e.g., GM~CSF and IL-3, MGF and IL-3). WO 93/08207 and WO 96/40918 describe the
preparation of various soluble oligomeric forms of a molecule referred to as CD40L, including
an immunoglobulin fusion protein and a zipper fusion protein, respectively; th; techniques |
discussed therein are applicable to other proteins.

[0068]1 Once a polynucleotide of interest is expressed, the expression product (e.g., a protein
or polypeptide) maj be purified using standard techniques in the art. For example, where the
polynucleotide of interest encodes a fusion polypeptide comprising a purification tag, the

. polypeptide may be purified using antibodies that specifically bind to the tag. In one aspect an

oligonucieofide encoding a tag molecule is ligated at the 5° or 3’ end of a polynucleotide of
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[ 006 91 The expression cassette and vectors of the invention can be used
to provide a stable transfer of a polynucleotide of interest into a host
cell. A stable transfer nmeans that the polynucleotide of interest is
continuously mai %az}uﬂﬁguisv” the host. The expression cassette or vector of
the invention may also provide transient expression of a pUYINusaWred#7de of
interest in a host cell. Transiently transfected host cells | ose the
exogenous DNA during cell replication and growh. [00701 An _expression
cassette of tﬁéw%v@ﬁélp%ﬁd%%welm%ﬂﬂt% eprugleqtids may grcafranabdinigahiast o a
human or aninmal in need of freatnent. Alternatively, the expression cassette
of the invent &Ry OB ‘H’geﬁ‘dﬁ@Fdé@@&@%gh‘ﬂ@ﬁ@féﬁ%dﬂ’@%ﬁf‘éfﬁfwwhy :
i mrunogeni ¢ pol ypeptides._in vivo for. vaccine purpgses to a subject (e.g., a
human), parti cefrmeiplly aypilapleantibpdies gHsto g BrisdyRIcally Biged g thepqlyacntife PRO8I ng

ani mal s of foodstock such as fish, porcine, equine, bovine, canine, and
feline speci &resignofihe mlwertidsrand einserve asuent for yfinipHamifijion of hpdesiishe
adm nistered directly as_a naked nucleic acid construct, typicall

conpri si ng f|aﬁlwp%edfsféﬁ'u@ﬁé@écq%ﬁéﬁ%@a&%ﬁqa%oraca%%%ccmhshedg@ﬁ@f@pb&ﬂ ake of
naked nucl eic acid constructs by vertebrate cells is_enhanced by several
known t echni qGe¥mR HEPHPHEPhY g atibedies agayast Bf 18 RT B1AIEHEY mathofrtiopally, thos WO
2004/ 074439 PCT/ 1JS2004/ Q04307 [00723 Alternatively, the expression
cassette mayb&esahivhicgiatebe igoysd fiomghe prifigd padypeptidey Vainus glegns shckdi d vect or
or viral vector. [0073] Typically the expression cassette or vector is

combi ned wi t hPEtSOHYHS HgRYa8% i cal |y acceptable carrier or diluent to produce a
phar maceuti cal composition. Suitable carriers and diluents include.isotonic
sal i ne sol uti dR86%hcThecrprgssiop spsseir andhysstors i he pnysntionisan beopseditoprgvidse stalpige
conposition conprising the expression cassette or vector can be fornul ated
for various t yprsterefapolnslentide piantprsst intn & hepbicalg A stable tianderspeans thittheanuscul ar
adm ni stration. [D074] \Wen the conposition conprising the expression
cassette or vBeywcleptide gEmtsrestys geptinuously maintained in the host. € eXpression cassette or

vector of the invention may also provide transient expression of a polynucleotide of interest in a
host cell. Transiently transfected host cells lose the exogenous DNA during cell replication and
growth.

[0070] An expression cassette of the invention may be used to deliver a therapeutic agent to
a human or animal in need of treatment. Alternatively, the expression cassette of the invention
may be used to deliver an agent encoding potentially immunogenic polypeptides in vivo for
vaccine purposes to a subject (e.g., a human), particularly for vaccination of domesticated
animals including animals of foodstock such as fish, porcine, equine, bovine, canine, and feline
species.

[0071] The expression cassette of the invention may be administered diréctly as a naked
nucleic acid construct, typically comprising flanking sequences homologous to 'a host cell
genome. Uptake of naked nucleic acid constructs by vertebrate ce]lé is enhanced by several

known techniques including biolistic transformation and lipoféction.
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injectable form it is typically mxed with a vehicle that is.

phar maceutically acceptable for an injectable formulation for direct
injection at the site to be treated. The pharnmaceutically acceptable
carrier or diluentobmyehigse for exanple, a sterile isotonic | ution. The
conposition conprising the expression cassette or vector ﬁ%@"?ﬁ“@ﬁ’“ﬂ%’
formulated in an orally active form [0075] The actual ‘fornul ati on used can

be 1eadi |y det giohiCh ilinaliify, BE blrkelonGlafiind/ I atflnlsicrd 36 YardlGiSBELIG ON. L he

nature of the subsfance to be ad e route adm ni Strati on.

[0076] The do%ﬁclxﬁingsﬂl&f?&hﬁa‘&%toyé%ﬂal%&i&? adj usted according to various
paraneters, especlally according to the substance used, the age, weight and

condi t1 on of 3,34 blr5fikalh A orekioR kil of Mo BB lhesdfl iShfBbisaRy Ued and

the required clinical “tregrnen. A physician w e to determ he the

required rout i . - DAard,i . pect and
condi ti on. EX%K/%EE%I%@%‘%S?PH‘%H tgEmg?daggﬁ%%\gl%g?%?&f%g%%?ﬁ%g%ﬁ cgl[r?a Lég{]at ails

f th t 1y, d : k b ] ) o t ed
0 € cons rpla@g{;,gﬂp%%\j{%o%ﬂ sﬁlnﬁ‘é&lhﬂ;dﬁ@ﬂxc%&tng, éxamﬁ@,’}ﬂ%at%eréﬁ@ém‘e?%é‘ €

from human di ' asts i nfecte uman cytonegal ovirus strain

AD169 (ATCC - 3 i 3 &;gg\/
i nredi a'g e ear wgmggﬁlgiﬁgﬁﬁ%ﬂ%g 2%%%3?%%%@%%%%%&5%2%??&%&6&& of
ter/enh . ' e SEQ ID NO 1) f
et ai 1 s of 't naiifRaRibel'el BBl bRk sinisrtlont 255 el 11 ed usi ng
. t ai i . I S ¢ , : . .
P Tnec y by e Frk A b0 Mo pecmrissginm
and a BamHl sife. Al HAS ids Fhfde it elEe M PR Tt o SEQ 1D

NO 3; restrictron site ‘und termnal ""t" nucle es preceding

the restricti grgecta%iléigm?'ﬂﬁiﬁh Eb?hfﬂéi?ﬂjei:tﬁbntapﬁle %lﬂfglg @yﬁéﬁ%&t il lgiﬁ'ﬁécglﬂm%]lg' cl oni ng

facilitate restriction enzyne digestion and are elimna Int

step. [00781 AfleRiRokfiah i ni'he, SEbhApRRAdb idithi BRI oRIEH 2RO

Pelier Thernma
comprising the expression cassetie or vector may also be formulated in an orally active form,

(r]

[0075] The actual formulation used can be readily determined by the skilled person and will
vary depending on the nature of the substance to be administered and the route of administration.
[0076) The dose of subs.tance used may be adjusted according to various parameters,
especially according to the substance used, the age, weight and condition of the subject to be
treated, the mode of administration used and the required clinical regimen. A physician will be
able to determine the required route of administration and dosage for any particular subject and.

condition.

EXAMPLES
Construction of pV10 vector

[0077) Additional details of the construction of pV10 are outlined in FIG 1. Genomic DNA
was isolated from human diploid fibroblasts infected with human cytomegalovirus strain AD169

(ATCC No. VR-538) and used as a template to PCR amplify the CMV immediate early gene 1
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Cycler (M} Research, Watertown, MA). The total reaction volune was 100 |: 1X
NEB Vent pol ynerase buffer (10 mMMKCl, 20 MM Tris pH 8.8 at 25 C, 10 nM
(NH4)SO™4, 2 mM MgSH4, 0.1% Triton X-100), 2.5 mMdNTP's, 2 units Vent

DNApol yner ase ( NewoER@ghamd Bi ol abs, Beverly, MA), 1 Itg of each prinmer, | g
of genomic DNA isolated from OW infected cells as tenpl atP&T"}FFP@B‘P"é‘&éti on

(iogder;t LS?ZSV\?{)I’e if—, f ol : g\é\/-s: Tﬁg C fortPil m Pute, 55 C for 30 sgglor.]qts, 75C for
ot o, Sl (SR SR ot o
anal ysi s of t#?%?gﬁ? %\2 egf'éeg‘ﬁ?khﬁ%t&gm%ﬂd‘;%?&ggﬂgfa‘g%WGTWOP W@%ﬁ%ﬂ?ghgg
seauerce Of L hg, Ul S TARG SRSl oK FEb R ShENSEh oRRFL-Serkenl
DA | ol at ed (PORERGEN * Srural 40rS Rt BRI T IPAAGHRREreRARE™ ©
Festri ot on oS G eion ) ST B e g S AT B o

BCT/ 1152004 OGHB? "k PO ETBRE s LB PR TR R PO BB PP e

construction of. pV,10. The resulting PCR fragnent was di gested with Ba, nHI
e i

and EcoRl, gel® W8 ffat ed i nto vector pV 10 digested with BanH

I
AT TR A L T M R I
(0470, (20 |20 A0t b SAGesola ot BnsSIEPRER: Al A 4G,

0.1% Triton X-100), 2.5 mM dNTP’s, 2 units Vent DNA polymerase (New England Biolabs,

Beverly , MA), 1 ug of each primer, 1 g of genomic DNA isolated from CMYV infected cells as
template. The reaction conditions were as follows: 99 °C for 1 minute, 55 °C for 30 seconds,
75°C for 1.5 minutes for 15 cycles. The resulting fragment was digested with restriction
enzymes BamHI and HindIIl (New England Biolabs) and subcloned into the cloning vector
pUC19 digested with BamHI and HindlIl. The sequence analysis of the insert was determined
and was consistent with the published sequence of the CMV IE1 promoter/enhancer region
cloned.

Construction of pvV40 Vector _
[00791 The construction of pV40 is outlined in FIG 2. The 3°UTR of the hGHv gene

including the polyA signal was PCR amplified from genomic DNA isolated from human
fibroblasts. The (+) strand of 5° primer { TTTTGGATCCCTGCCCGGGTGGCATCC; SEQ D
NO:20) contained a terminal BamHI restriction site and the (-} strand or 3’ primer contained a

terminal EcoRI site (TTTTGAATTCATGAGAGGACAGTGCCAAGC; SEQ ID NO:21). The
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(0080] The pV40 vector was digested with BspEl and Hpal to renove a 317

nucl eotide section of the Intron Aregion (I1VS) (see, e.g., FIG 2 and 3).
pV60 was generated by blunt end Iligation into BspEl-Hpal of the dhfr coding
regi on of pV40. W daMQseXpressi on vector contains the hunan

cytomegal ovirus najor i nmediate early | (hCW |El) pronot eﬁ’F@Wﬁﬁ'ﬁ‘éﬂg"‘” regi on
to regulate transcription. It also contains the hCwW IEl S UTR and intron A,

where the i ntﬁ@ﬂco%%gﬁg Were ﬁ]e%;;_]n?e ap@és@%’t%&ﬁd} ﬂ'g%ln%{rll&i%ﬂ oﬁ;g\h(f Hﬂe ltegﬁ‘ﬂlgw on of

transcri ption, e vector contains t uman gr owt rnone varil

pol yadenyl ati o . I . I f pVv40,
pVv60, and pV?OtIgJH re%?ggeégf%gfgtgvd}gﬁ%dd féﬁg’ %grp Ng}é%dc%P ? ngé&?%%? ﬁctédr ?éﬁ)r es. A

Generation of pXly Lvétia%gﬁ&f}égﬁ dfs;ﬁ RhORMHing PR R Hﬁs&gar%dﬂ\gﬂ@fw%h@ﬁﬁbd% di ng

sequence for an anti gested w th BarnHI cloned into uni que

BarH site in f{g, ﬁ?é}z?{(ﬁ)ﬁigﬂ%ﬁﬂf%ﬁ@&augmﬁﬁ%%lngir’ﬁicateg%t %&W&%’gﬂu&&%@g

regi on was inserte I que B Ite between t equence at

he 3' d of ' ; ] ( i on.
the 3' end o &E&exg@f}énbéﬁ tﬂg%‘wmf%{?@héﬁ%%e @%&2%&&@%@8@@@%@9' on

This plasm d was esignated as pXLC. 1. IcC O

generation of egee%gggng I &8 qu c%é?Tn\ﬁ&.%%%oQK %QNBC%%S.U%%{‘JOQ]%@Z' B.

Addition of a ssette - p 00821 A neonycin transterase (neo)

expression casc%g&ﬁtggamtg%glgq%gmi nto pXLC.1 to act as a selectable
e

mar ker (FI G 5). neo cassette was prepared as a BanH JEcoRl fragnment from

a commercially available plasm d cal bgd RGN\ V(,}}I%\é&gngl and Bi ol abs,
catal og #307-28). In this plasmd, the neoonge%e I's driven by the

phosphogl ycer Ay i n%@ﬁﬁ’zﬁ&m&eﬂ%ﬁg a{eﬁgspm raféﬂn%ﬁ&ol?tﬂjrteﬂﬁw?a R ucleotide

pol y-adenyl ation site. The Ba the™ 5’ the two cassette was
cCompat i bl e careiRres BRI Y R B O R AR BT e P K
conpati bl e ligation into BspEI-Hpal of the dhfr coding region of pV40. The pV70 expression vector
contains the human cytomegalovirus major immediate early 1 (h(CMV IE1) promoter/enhancer
region to regulate transcription. It also contains the hCMV IE1 5"UTR and intron A, where the
intron contains a 317 base pair deletion. For the termination of transcription, the vector contains
the human growth hormone variant polyadenylation (hGHv poly A) region, SEQ ID NO:19.

Construction of pV40, pV60, and pV70 are detailed below and further described in the Figures.

A. Generation of pXLC.1

[0081] APCR product containing a light chain coding sequence for an antibody was digested
with BamHI and cloned into a unique Ba;mHI site in the expression vector pV79 (_FIG 3). The
light chain coding region was inserted into a unique BamHI site between the 5’ UTR sequence at
the 3’ end of the hCMV IE1 intron and the 5’ end of the hGHv poly A region. This plasmid was

designated as pXLC.1. FIG 4 shows a schematic of the generation of the pXLC.1 vector.
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[00831 Wth these linkers, anew EcoRJ site was al so added. The adaptor was
first ligated to the BanH /EcoRl cut neo fragnent, and the converted

Nar || EcoRI fragnent was then cloned into pXLC. | digested with Nar7 and
EcoRI. In this wayotéeone® expression cassette was inserte t the 3' end
of the Iight chain sequence of the plasnid. This plasnid V\%&Tﬁ]ééqﬂﬁ??é'toéd as
pXLC.2 (FIG 5). Construction of the Heavy Chain Expression Vector - pXHC 5
A. RT-PCR of the V, ai 0 Tl vy chain was anplified fromthe
RT- PCR react i on usH%? Aol pFe kel 15 7TGGATCCATGTACTGGGTGAAGCAG ( SEQ
| D NO 6), wher goad2d iA sdomyiinédnséeateGro)expression nasgatie @ds inirodueed in@XadL. Mottt a
BamHl site, and the underlined bases correspond to the second nethionine in
t he heavy chai s acelditaiie maferdhiSes). Thentd'casROR was praparedt 4 a BamB$ Eag¥d dkagment from
GCCCGGATCCTCATTTACCCGGAGACAG (SEQ ID NO 7), al so contains an added |i nker
regi on with a Bamdlergillyevilableiplagsi called paT-388 (BevcEngldnd Bidabs g #de’- 28 aly
chai n codi ng sequence 30 WO 2004/074439 PCTI US2004/ 004407 including the

t erm nati on coitlizplagmiddibe heapgey is diives bg she phisplibgPCRatp kimdse¢PGRJ pro@6ir dpdse pairs
was obtained. B. Construction of pXHC [ 0085) Because the 5 PCR priner used
hybri di zed wi tterniifmtedsite BEH pAlFGdenythton site. TheeBayddiendjat thesj praiof tlstdae cassditamas he
initiation ATG the codi ng region contained in the PCR product, the heavy
chai n codi ng regvard wasVarhodmphethe folldwmg Bdaptdr ofigoaignent , cont ai ni ng t he

i nconpl ete heavy chain, was cloned into the plasmd pVe0 (FIG 6). This
vector is identical to pV70 (describedEca®ove) except that it contains the
dhfr coding regi on at £ i } Lntron. The heavy
chai n codi ng regi or]?ammg}s&?n Elé?l%e(ghél#%r‘(g%@dm@e(%wgﬁ e between the 5
untransl ated sequence at the 3' endATTTARGCUOG/ (SED ID NOr) Wadredmpdtibles' end
of the hGHv variant poly Aregion. This plasmd, with the inconplete heavy
chain, was designated as pXHC. -

[00831 With these linkers, a new EcoR[ site was also added. The adaptor was first ligated to
the BamH1/EcoRI cut neo fragment, and the converted Narl/EcoRI fragment was then cloned
into pXLC.1 digested with Nar/ and EcoRl. In this way the neo expression cassette was inserted

at the 3° end of the light chain sequence of the plasmid. This plasmid was designated as pXLC.2

(FIG. 5).

Construction of the Heavy Chain Expression Vector — pXHC.5
A. RT-PCR of the Heavy Chain
[0084) The heavy chain was amplified from the RT-PCR reaction using the 5° PCR primer

TTTTGGATCCATGTACTGGGTGAAGCAG (SEQ ID NO:6), where the italicized sequence is
an added linker region with a BamHI site, and the underlined bases correspond to the second
methionine in the heavy chain coding sequence. The 3° PCR primer that was used, |
GCCCGGATCCTCATTTACCCGGAGACAG (SEQ ID NO:7), also contains an added linker

region with a BamHI site (italics) and a sequence that corresponds heavy chain coding sequence
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C. Completion of the Heavy Chain codi ng sequence - pXHC. | [0086] The codi ng
region that was mssing fromthe heavy chain sequence was inserted into
pXHC to generate the plasm d designated as pXHC.| (FIG 7). To do this, a
fragnent was ge@aeaiesuby PCR using a plasm d containing ;ct}%ﬁ@%d}gn
sequence for the antibody as a tenplate. The 5 PCR priner used was: Pstl
BarnH  TTI TCTGCAGI CACCGT CCTTGACACGGGATCCATGGACTGGACCTTGGAGEG (SEQ I D

NO 8). The Seanang théheintifdtoR god%%lsﬁémﬁﬁ%& 8%)5&81&;[ f&ﬁﬁo&&%ﬁ%ﬁ& ?a%fs while

BanH site a € sequence in bold correspo o the sequence starting
two bases befopgilie initiation codon in the heavy chain sequence. The 3
prinmer used was CTGAGGAGACGGTGACCAGGGTCCCTTGECCCC (SEQ ID NGO 9). This
prinmer .hybridizes to the end of the first exon, the heavy chain variabl e
region. A PCR product of 445 base pairs was obtained as expected and cut
with Pstl and Stul B Coesupetionp&pXHCfragnent was cloned into pXHC cut with
Pst] and Stul {g,qhelpd a‘&gﬁﬁfey-“PCR i mg@@%@zm%&g@wﬁ GFEALBRARDE codd
Removal of th_echbnt?oni%' dhtr - V%I%-IICIZ] 3 100871 pXHC. t cont%n_eg a gﬁ%rc glé ein
the hGW I El 'r?%f;lpﬁthcrrﬂffﬁ thanmgﬁ]@%mhe &mgkeﬂgﬁ coilth %iﬂmlﬂdﬂﬁ@&ub@ﬂe haypd

with this configuration, the dhfr gene wasS renove romtheintron and” an

expr essi on Casggh bsilASeibd Salidetipiic, the SEITABRNDAREARSRELGILERG P) - The
first step was the renpval of tﬁe dhtr gene fromthe 1ntron. This was
acconpl i shed : ' [HATR pT=F-\VAVE b FR1GER H e8P Ht XEGLkg @S a
Pet | EcoRl 1 r i b o L R e p R e
sane enzynes. I i | R M S L 3 i | t
a-gtH{]eZe)%Fmeaf‘igcéﬁ R AP cxdlme%lemqh%&e of hO et e {ngs% Lige

heavy chain in asm d. The resulting asmd was I1dentica

except that t *}{%avgi;ﬂ%ﬁ iz QR ﬂs%eﬁéa%tgg%%ﬁ?l%m BeReABRS” Mfrafilardant T ON

with a deletion escribed above for p This heavy chain plasm d was
desi gnated as X3t hESGnddf the HCMV IE1 intron and the 5 end of the hGHv variant poly A region.

This plasmid, with the incomplete heavy chain, was designated as pXHC.

. Completion of the Heavy Chain coding sequence — pXHC.1

[0086]1 The coding region that was missing from the heavy chain sequence was inserted into
pXHC to generate the plasmid designated as pXHC.1 (FIG 7). To do this, a fragment was
generated by PCR using a plasmid containing the coding sequence for the antibody as a template.

The 5’ PCR primer used was:

Pstl BamHI

TTITCTGCAGTCACCGTCCITGACACGGGATCCATGGACTGGACCTYGGAGGG
(SEQ ID NO:8). The sequence in italics corresponds to the pXHC sequence 5’ of the BamHT site
and the sequence in bold corresponds to the sequence starting two bases before the initiation
codon in the heavy chain sequence. The 3’ primer used was
CTGAGGAGACGGTGACCAGGGTCCCTTGGCCCC (SEQ ID NO:9). This primer
hybridizes to the end of the first exon, the heavy chain variable region. A PCR product of 445
base pairs was obtained as expected and cut with Pstf and Stul. The Pstl/Stul fragment was

cloned into pXHC cut with PszI and Stul to yield pXHC.1.
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E. Insertion of the dhfr Cassette - pXHC.5 [00881 The second step in the
alteration of the dhfr configuration was the insertion of the dhfr
expression cassette 3' of the heavy chain expression cassette (FIG9). The
dl fr expression weassgiie was derived fromthe plasm d pSl-DHFER on a
Bgll |/ BanH fragment and includes an SV40 early promoter, THESEM*Yene and
an SV40 poly A region. This fragnent was cloned into the EcoRl site |ocated
at the 3' end of the hGiv poly A region of pXHC. 3 using the follow ng
adaptor oligos: Sall EcoRl conpatible AATTCGTCGACA (SEQ | DNO 10)
GCACCTGTICTAG ( SEQ |12 _Removg AtE ridpXdiadhati ble This adaptor was first

oated Lo the feeR poRlaRia AN LR UL HeVAOK LABATH: (HLimEA5RRENE | 10

ligated to the a plasm d. Thi asm esl gnate

9). 32 WD 2004/ Mﬁ%ﬁaéﬂ!ﬁé&%&/&@é%@;.gggm@g&ﬁegghg@g SRo ﬁ%é{'/tg:e @@g%ﬂ

pXHC. S (00691 Both asm ds were ana using réstriction énzyne

S (0D _ . ! ng
addi tion, the ChoaoRtarel YFTHEIET ofh IR AIREILEE AT Bt idhmastis o
mutations were %?o%@i’h@%ﬁﬂ; égiérﬁlo £ G ol GRisQhas E&c%blgkg%ﬁyfﬁeﬁ%g Bﬂfq‘tg??"g’%g?tgg ting

presence of a funct i onal 0 selection marker was

Bo a dual sel ogt el b AT £ P REaS REARE Bl ol G WAL Y o
nge: if :§g$ { ﬁ/emi %’?ﬂ‘éﬁ?ﬁj‘g@ttﬁ%ﬁﬁF %”ﬁ%%ifiss gﬂ?’@%??%%é&i : gyt gy ne%rse:
- MEM or 280 n&%%%‘g@% 'S a'I@Q@I'W%@Pﬁﬁ%eﬁg%?@gégf%%%ﬁs rgucti (()n
of Lhe vect of Sy Bhaifl AYHE: @g@g@@%@%ﬁ RYorP il PFel HEREL AbHled R FDe

72810l

heavy chai n expression ctor
pXLC.1. This heavy chain plasmid was designated as pXHC.3 (FIG 8).

E. Insertion of the dhfr Cassetie — pXHC.5
[0088] The second step in the alteration of the dhfi- configuration was the insertion of the

dhfr expression cassette 3” of the heavy chain expression cassette (FIG 9). The dhfr expression
cassette was derived from the plasmid pSI-DHFR on a Bglll/BamHI fragment and includes an
SV40 early promoter, the dhfi gene and an SV40 poly A region. This fragment was cloned into
the EcoRI site located at the 3’ end of the hGHv poly A region of pXHC.3 using the following
adaptor oligos:

Sall
EcoRI compatible AATTCGTCGACA (SEQ ID NO:10)
GCAGCTGTCTAG (SEQ ID NO:11) BamHI/Bglil compatible

This adaptor was first ligated to the EcoRI cut plasmid and then the Bglll/BamHI dhfr casseite
was ligated to the adapted plasmid. This plasmid was designated as pXHC.5 (FIG. 9).
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The heavy chain codi ng sequence was del eted frompXHC. 5 using BarH . The
backbone was ligated to re-circularize it at the BanH] site. [0092] Two
alterations were made to the pV80 vector to generate pV90 (FI G 11). The Not]
site found in thewgYaQwa@pRstruct at position 3166 (at the end of the dhfr
coding region, see attached sequence) was destroyed. To aCCOptOP4M4phi s,
the plasm d was digested with Notl and the overhangs were "filled-in" using
Kl enow pol ynerase. As a result el lmﬂﬁ ad |ost the Nod
site at position 3166. A new ng%ggﬁe{lgatl\lf\ggﬁ%ﬁ%ﬁpéﬁate Bat the cloning site
by digesting theSecheh rigfrids Berrrelyasiasing restoetinaiengymes Novnfimthepressegandy
anneal ing the foll ow ntg 14-mer with itself: GATCCGCGGECCGCG (SEQ ID NO 12).
When anneal ed tusptatipreef the eerted fragmspts.sla giditinnethp sodinggegion @ahelasmisat i bl e
GATCCGCGECCCC (SEQ ID NGO 13) 33 WD 2004/ 074439 PCT/ US2004/ 004407
CGCCGGOGCCTAGHSESd| i veidy ey noggwistions waedrarmuited durige the §CB or clppingstepsoni ng
step recreated BanH sites on either side of the Not! site. These BanHl
sites may be uge®dl | Thetpresenyge nba fuactigpphhapslection markeryhas cendirined byeansfgumer at ed
with this vector. The cloning site sequence of pV90 was confirnmed by
sequence anal ys¥XkC.2 [ooOHP cells anf demopgprtipgresisincatofat1 jniled abdity Walo @ dugd selecgion
codi ng sequence) maybe cloned into the BanH site GGATCCCTGCCCGGGT (SEQ I D
NO 15). The bowes dsmgustiated wherpthe B3 andp& HOSapisgmids) weee cottrpnsiaded g @ sgumtftse a
pol ynucl eotide (e.g., a coding sequence) may be cloned into the BanH or
Not[ site GGATH@p OdiesT EoonTmoeytitym gmo-trapsipetion 6Y 2 dualdglegtion miediapol d
sequence represents the BanH site and the underlined sequence represents
the Not] sitefa-REEMJdpYa HBS with<ip me/mikxd 8)u Sndey theisemapenilitigns; @therpelectionglopel d
be added prior to the start codon in the PCR prinmers to best match the
Kozak sequencefa-@gM or ¢2§agm! GHEsmabletp kill untransfected cells.

Construction of the vectors: pV80 and pV90 vectors
{00911 pV80 was generated from the heavy chain expression vector pXHC.S  (FIG 10).

The heavy chain coding sequence was deleted from pXHC.5 using BamHI. The backbone was
ligated to re-circularize it at the BamHI site.

[0082) Two alerations were made to the pV80 vector to generate pV90 (FIG 11). The Noti
site found in the pV80 construct at position 3166 {at the end of the dhfr coding region, see
attached sequence) was destroyed. To accomplish this, the plasmid was digested with NotJ and
the overhangs were “filled-in” using Klenow polymerase. As a result, the re-ligated plasmid had
lost the Notl site at position 3166. A new Notl site was then created at the cloning site by
digesting the vector with BamHI and introducing a Not/ linker made by annealing the following
14-mer with itself: GATCCGCGGCCGCG (SEQ ID NO:12). When annealed together, the
linker sequence is:

Notl

BamH] compatible GATCCGCGGCCGC (SEQ ID NO:13)
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ATG (SEQ ID NO 17)). Restriction sites in pVv80 and pV90 [0095) pVv80 and

pVo0 are identical with the exception of Notl restriction sites: pV80 has a

single Nod site at position 3166 (end of the dhfr coding region) and pV 90

has a singl e Not |t t position 1260 (cloning site). [00961 Conmon
restriction sité@oébuﬁﬁf%h 2 or fewer were found include tR{ggis2004ep89a i n

Table 1. Table 1 Aatl (1) 2274 Apal (1) 1733 AspEl (2) 1382, 4807 BanH

1254 Bsgl (1) 1494 Bsi Xl (1) 3404 O 34 CHondl o (2)
o O o () SR LB Do, e
e ey Sl
T A A i AP T
S Mty Pl Bl S | S 20 2]
20 TR TE Rl S8 r,

const ruct vas copar edt: b -PoRGGORBEGR (@hd 1 ASA5] A0 SuPVA0aRats delthe

expressi on

BamH site. In the pV 90 vector a polynucleotide (e.g., a coding sequence) may bé cloned into
the BamHI or Notl site GGATCC GCGGCCGC GGATCC CTGCCCGGGT (SEQ ID NO:16).
Here, the bold sequence represents the BamH] site and the underlined sequence represents the
Notl site. For optimal results when using the Not/ site, a “C” should be added prior to the start

codon in the PCR primers to best match the Kozak sequence (e.g., GGATCC GCGGCCGC C

ATG. (SEQ ID NO:17)).

Restriction sites in pY80 and pv90
[0095] pV80 and pV90 are identical with the exception of Notl restriction sites: pV80 has a

single Notl site at position 3166 (end of the difr coding region ) and pV90 has a single Notl site
at position 1260 (cloning site).
[0096] Common restriction sites of which 2 or fewer were found include those listed in Table

L.

Table 1
AatI (1) 2274 Apal{1) 1733 AspEI (2) 1382, 4807 BamHI (1) 1254
Bsgl (1) 1494 BsiXI(1) 3404 Clal (1) 3404 . Egel (1) 3585
HindII (2) 2293, 6059 Hpal (1) 3308 Kasl (1) 3585 Kpn21 (1) 1121
Kpnl (2) 1927,3144 NarI (1) 3585 - Ndel (2) 254, 3637 Nhel (1) 2557
NotI (1) see above Pstl (2) 1231, 2331 Pvul (2) 3544, 4440 Sacl (2) 585, 2819
Sacll (2) 673, 1258 Smal (2) 1271, 3161 Spel (1) 20 Stul (1) 2274
Xbal (1) 3150 Xhol (1) 3127 Xmal (2) 1271, 3161
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[ 0098] Secreted al kal i ne phosphat ase (SEAP) was used as reporter for the
conpari son of the plasmds. The SV40 based expression vector,
pSEAP2- control (Cat # 6052-1, Clontech), expresses SEAP under the control
of the SV40 earl| yworoeoigp and SV40 enhancer. The SEAP coq,i n% sequence i s
fol l owed by the SV40 | ate pol yadenyl ation signal to ensure proper’®8%i ci ent
processi ng of the SEAP transcript in eukaryotic cells. A synthetic
transcription blocker (TB), conposed of adjacent pol yadenyl ation and -
transcription pause sites, |ocated upstreamof the MCS reduces background
transcription. The Theé&dlgrmzseomppenayescusissire potddunfieat ures that i nprove
the sensitivity of SEAP by increasing therag{?fzi ci ency of SEAP expression or
T

that enhance the utility of the vectors. ese include: an i roved Kozak

consensus trand#Ht iAddl i Afeli ateebnAbY t dpalli ApHE Aspdy afvabf Ayale BSUMODpRal | - t

i ntron, which Berll OuelseDeath il Basl i Epglg Bald  Peakd disoReRsp e dbacBnHadll some
genes and/ or cBintl {HppesNaadwiNcehi Neplk Noph theel e82l] y Spbl | Epedl pgralidenyl at i on
signal of Sv40, which typically causes a five-fold increase in nRNA | evel s;

an expanded nultiple cloning site Cl@'&ﬁ??):ﬁth?ﬂ%&q piasm d size; and renoval
of extraneous sequences fromthe 3" untransl teﬁlgeresgi on of the SEAP nRNA

Genbank ' . ; 099
I order 1o gehardie TRCUMCNLE RER B A araes A B e Aot oo,

was extracted ff }naﬁ] PREABAP £ QI WithQ coRnRRIENY W lICEy A1k &l IRAEH R 2 PV

| 10 vector. Tknl;e(ﬁ)mp?o 18 pl asn{)d is1 a oél)erl vat ?\3e %1?) pVo0 (c’no %ﬁ?? eiopr essi on
cassette, diff t polylinker, but otherw se the sane). The

pCW- hGHvPA- S | asm dconstruct was verified by sequencing. [ 00100] The

oo SUARPARE AN EAE Ok o0, i
(1983)). The ?Y%/émétﬁﬁp ’é[‘h%?@ltldbg%%;ﬁr Bh &Qbor rpﬁ?ﬁ.?%?{&trgi (@:ﬁ{‘ﬂ a)%ZH’?élgnt?cél%,f ') so

co-transfecte asm d encoding di ate reductas

that stable tf&ﬁé&_@&éyﬁ@ ShdGAHE SnR8 0Bk SVIFEL] BonfoRPhid 3VB cfhanodr! FhelsHap Each
transfection contained 50 g of a reporter plasmd and 5 g pSI-DHFR 2. Al l

%\Nﬁs Pr epar @i bYeqhbReR ERWES by hEE PR polfhdeRfiatod sighAMSEREE bRPer, AettaS

&

processing of the SEAP transcript in eukaryotic cells. A synthetic transcription blocker (TB),
composed of adjacent polyadenylation and transcription pause sites, located upstream of the
MCS reduces background transcription. The vector incorporates a number of features that
improve the sensitivity of SEAP by increasing tﬁe efficiency of SEAP expressioﬁ or that enhance
the utility of the vectors. These include: an improved Kozak consensus translation imitiation site;
the removal of the SV40 small-t intron, which can cauée cryptic splicing and reduced expression
in some genes and/or cell types; switching from the early to late polyadenylation signal of SV40,
which typically causes a five-fold increase in mRNA levels; an expanded multiple cloning site
{MCS); compact plasmid size; and removal of extraneous sequences from the 3’ untransiated

region of the SEAP mRNA. Genbank accession number U89938.
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preci pitated, washed in 70% EtCH, dried, resuspended in HEBS (20 mM Hepes,
pH 7.05, 137 MM NaCl, 5 MM KO, 0.7 mM Na2HPO4, 6 nmM dextrose), and
gquantitated prior to transfection. Negative controls included pUC18 (ATCC
No. 37253) as a wepemmpmasscontrol and a no DNA transfecti ,
transfection control (Table 3). [ 00101] Cells and DNA we?ehﬁjr%%{ﬁg?oé?fed by
el ectroporation in 0.8 m of HEBS using a 0.4 cmcuvette (BioRad) at 0.28

kV and 950 nF;o@B8 agbide: WRERraMIBRSINV-hEBOIA-LEAPSThRGE, R BEAN dolting sdghhce

el ectroporation pulse, the cells were allowed to incubate in the cuvette for

5-10 min at rEQRricRATRAAhSSEAPTREMOVEIEENIA BEPFCH SRARKhEd ffth $1a 18v&ekit Tid uge
tube containing 10 m of al pha MEM wth nucl eosi des and 10% dFBS and

pel l eted at 1R Mabiid i9a deHitativEEHVSD OARE cRBbkiBh SasWat, @iffS@L Ha finkat But 6- vel |
plates in al g)ﬂt?a M wi t hout nucl eosides with 10% dFBS and i ncubated at 36C°

Wi th 5% CO2 igedwiisifi Gichd) e dthé FraGEVPALSEAD plahia BbReud ﬁﬁsmﬁﬁedﬁ%bﬁ_e@w%eing.
Transfection Experinent Report r lasmd 50 each DHFR plasm d (5 jig each)

No. of Transf gff1io@7Srhe BoP3ses @ irtiilectidabitve: Be din{drMbMSEARC R PHRRR Pdediciett VO
2004/ 074439 PCT/ US2004/ 004407 UCIS SIDHFR 2 1 No DNA No DNA 1 [ 001021

Appr oxi mat el YognddERplasster biaef celi ANBELL{URD ctGRICRN38S40baATk {19083)R Ané OMVZBAP
transfections containing the pSIDHFR 2 plasm d only. Stable transfectants

ver e anal yzeda$sebNentrPIegoRerPlasmids HeiceSransTiiRd SRR GiplatidRhadisgt i vity was
assessed i n assays where the nmedi um was exchanged for fresh nedi um and 24

hours | ater tiuqfmeslh Pdiase GREPIoaRh RRsle trhiBfea@hl &uwe@eleawmegsx-ﬁhempr oduct
titer was nornmalized for the cell nunber at the end of the 24 hour assay,

and the prodsgt 1!2?{.! HdcB FradRERNSRERLDOY1g38 2 REGHRr pakrhidiahd/s REFSITRNR. 2. AP1031
SEAP assay. Conditioned medi um was anal yzed usi hg the G eat EscAPe' SEAP
DNA was prepared by Megaprep kit (Qiagen). Prior to transfection, DNA was ETOH
precipitated, washed in 70% EtOH, dried, resuépended in HEBS (20 mM Hepes, pH 7.05,
137 mM NaCl, 5 mM KCi, 0.7 mM Na,HPO,, 6 mM dextrose), and quantitated prior to
transfection. Negative controls included pUCI18 (ATCC No. 37253) as a reporter control and a
no DNA transfection as a transfection control (Table 3).
[00101] Cells and DNA were transfected by electroporation in 0.8 ml of HEBS usinga 0.4
cm cuvette (BioRad) at 0.28 kV and 950 mF. 5E6 cells were used for each transfection. After
the electroporation pulse, the cells were allowed to incubate in the cuvette for 5-10 min at room
temperature. They were then transferred to a centrifuge tube containing 10 ml of alpha MEM
with nucleosides and 10% dFBS and pelleted at 1K RPM for 5 min. Resuspended pellets were
seeded into 6-well plates in alpha MEM without nucleosides with 10% dFBS and incubated at

36°C with 5% CO> in a humidified incubator until colonies formed.

Table 3. Transfection Experiment

Reporter plasmid (59 pig each) DHFR plasmid (5 pg each) No. of Transfections
pSEAP2-control SIDHFR.2 3
pCMVSEAP SIDHFR.2 3
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Reporter System 3 (Clontech). This assay uses a fluorescent substrate to
detect the SEAP activity in the conditioned nmedium The kit was used in a
96 well format according to the manufacturer's instructions, with the
foll owi ng excepty ) assay buffer fromthe kit was ituted with
1.5 M di et hanol a%BE‘zb,mg‘?;?S MM Mgd 2, M L- honoar gi ni ne, aﬁ%?%%%w@#& ald 11
(Cat # 9761, Applied Biosystens). Al standards and sanples were diluted in
fresh nedi uWn T he di IykippRRHUT T €7 provi dgd. I nstead of doi ngjone
reading after["®NR n, nultiple rleadstanere taken at 10-20 mn intervals and
used to express SEAP activity as relative fluorescent units per mnute
(RFUmn). The em ssion filter used for the plate reader (Cytofluor 11,

Per Sept i ve Bi opymiteisAppragnald2 weeks aftes tramfbciih, ¢ofvmies baidhmmedde the 448 faations

[ 001041 The RFU m n val ues were nornalized to a standard curve based on a
standard pr ovdodashingithdpSTIREFK 2 plasnide osly.sSatiidieansfeamiowae pabyzediesdita poaiodr
quantitated, all values are relative. These relative values were normalized
to cel |l nunberisolaed Thbepetific plodiciivity we miseded io agaysevhateche malha weo:xsipagddiforc
productivities (SEAP activity per cell per day). [ 001051 Pools. After the
appear ance of f«hmadies,and 2ehoosllitg twenaivoviseatged a thepoldd vede tauowal. Bach
transfection. Pools were seeded at -2 X 105 cells per well into 6-well

pl ates. The f airbdwai they was Horh@iZ20 O 116 C4ABOnHRCHE He SR QK ODUROT assayyartiie medi um
was exchanged for 2 m of fresh medium After 24 hours the cells were
counted and grsduaplitcs werctehpresyatis SiARasivifgpat ctlb assess SEAP activity.
Results fromthe pool assays are shown in FIG 13. (00106] Isol ates.

| sol at es wer e piztaBhSEABwssipi Coilitigied codinmi ves afialyzed vdive the Grest Bsc AP SEAP

"Pi cki ng" was acconplished by aspirating directly over a colony with a P200
Pi pet manTM setReapbrter SOsterh 3 (Clbreechs Jihisatsay neo h Gmyresaens substanstbaetrcddhd B4R to a 48
well plate and then to a 6 well plate when there was asufficient nunber of
cel | s. Speci f istivigrothe cénditiopddasedingr. Tha ki esswsed inrr 96 welldbrinat parting tethe near
confluent to confluent cell densities using the 24-hour assay descri bed
above (FI G Idgnufacturer’s instructions, with the following exceptions. The assay buffer from the kit was

substituted with 1.5 M diethanolamine, 0.75 mM MgCl,, 15 mM L-homoarginine, and 10%
Emerald II (Cat # 9761, Applied Biosystems). All standards and samples were diluted in fresh
medium rather than the dilution buffer provided. Instead of doing one reading after 60 min,

- multiple reads were taken at 10-20 min intervals and used to express SEAP activity as relative
fluorescent units per minute (RFU/min). The emission filter used for the plate reader
(Cytofluor II, PerSeptive Biosystems) was 460 nm instead of the recommended 449 nm.

[00104] The RFU/min values were normalized to a standard curve based on a standard
provided with the kit. Because the standard provided was not quantitated, all vaiues are relative,
These relative values were normalized to cell numbers and the incubation period to generate
relative specific productivities (SEAP activity per cell per day).

[00105] Pools. After the appearance of colonies, the cells were collected and pooled from

each transfection. Pools were seeded at ~2 X 10° cells per well into 6-well plates. The following
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100107] As summarized in Figs. 13 and 14, an expression vector based on the
conbination of a CW I|IE pronoter and a hGHv pol yA signal domain was far
superior to a commercially available vector that boasts of high expression
capabilities. (OwB6b4B7dizsA nunber of enbodi ments of the Irp@?lﬂkh@ Yedpye been
descri bed. Nevertheless, it will be understood that various ?I cations
may be made wi t hout departi ng fromthe spirit and scope of the invention.
Accordi ngly, o#dyalic medhogivisdtitmgsd dond thivf freshhedmO Paiendd Holie thedellONMér Gounted
claims. 38 CLAIM5 1. An expression cassette conprising a human CW
i mredi at e ear | ydh sGhfM i nedipn onDbsed focrkBISEAP attBity.ORésulls ffuah the pedl aghyste: Of
interest; and a variant human growt h hornone (hGHv) pol yA signal domain or
vari ant ther eofhowWheFIG 18.t he hGHv pol yA signal is at |east 100 nucleotides .
in length and contains the sequence AATAAA, and the pol yA variant is at
| east 92% i dendoxos] Kkadates. Nokted GleycAbmingd By “ptbhimg’ tblontes frbhahexmefeaivnon
cassette of claim1, wherein the hCW | El pronoter/enhancer region
conpri ses a Setricnge wasacs@hplishadtth afphatigadettly oxér atcoloaPRiil a RIDOHipein™ £t MO, 1,
wherein xi denotes a nucleotide fromabout |I to about 20 of SEQ ID NO |
and x2 denot ess5@Emh Uk espiriteecdidngMagbaisterred 1k tb 0 4@WOWiplaté 2k thén BE@vdphiiz 1. 3.
The expression cassette of claim1, wherein the hCw 1121 pronoter/enhancer
region conpri gk thddewsaGuifioe mmbaeif cflbr Siecifin ploEagtivitedNGire dssesded il Bavell
expression cassette of claim1, wherein the hCW | El pronoter/enhancer
regi on conprigsigss aneaequﬂnaﬁtmmnlmfmnﬂafsmeiumﬁglﬂ& Raueide® dasrisadtabdv@(FIG | n
SEQ ID NO 1. 5. The expression cassette of claim1, wherein the bCW I|El
pronot er/ enhanpgr region conprises a sequence at |east about 80% i denti cal
to SEQID NO1 or its conplinent. 6. The expression cassette of claims5,
wherei n the hChMbidEl Axsomtnagied &Figs) ¢ 8 ind 1 in@RpreRDANEdHG®Ssed off € dembifatidh of east
about 90% identical to SEQID NO1 or its conplinent.

a CMYV IE promoter and a hGHv polyA signal domain was far superior to a commercially

available vector that boasts of high expression capabilities.

[001.08] A number of embodiments of the invention have been described. Nevertheless, 1t will
be understood that various modifications may be made without departing from the spirit and
scope of the invention. Accordingly, other embodiments are within the scope of the following

claims.
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7. The expression cassette of claim6, wherein the hCw I El
pronot er/ enhancer region conprises a sequence at |east about 95% i denti cal
to SEQI.DNO1 or its conplinent. 8. The expression cassette of claim?7,
wherein the hCwW tEI pronot er/ enhancer region conprises a sequence at |east
about 97% i d&lr}"é to SEQID NO1 or its conplinent. 9. The expression
cassette of 8 V\/nerel n the hCw | El prom)ter/enhancer regi on

conpri ses ence at st about 0 | caI its
conpl i nent . 1. iﬁahfﬂleesﬂ F%%%t (‘1&1 d@}r&y EF%I {BTMSI El

pr onot er / eRYAREFenhage QSﬁegIE’b 38“ ferest: apd pyatiant hyman @awth heamene a
to SEQ 1D N@H"MOIW‘SSIMIPNEM varjant thpmf,éwlmr@ggh@hﬁiiwgbm signdl igatdpast 100
wher ei n t hawplemidgsmbn lgpgthimdeohtanisdhe squensgifohTAddnprd the poly Avariand td a dedst 9%
about |to ateicalt8@hGH pAyA sighaNddbiainl2. The expression cassette of claiml,
further conprising a variable | engt h I nt erveni ng sequence (VLI VS)

conpri si ng 2T Ekﬁ@ssﬂfﬁ%ﬁse&%f aa &ﬁﬁﬁ@ﬁcw @Fﬁ%

cassett e ofefy Bl ety sasw fsp b SE Vepofds
an i ntr on Al e %Eggfﬂ m&?%f%& “&‘ﬁ Liveus
acceptor a d § f Q |ntron A 39 15, The expreSS| on cassette of

claim12, vvherel n the VLIVS corrprl ses a sequence from about x3 to x4 of SEQ
I D NO 1, wheiheienpsessiorecasseits of claiml lewthiertn the baMY 3BT piotsiterendbucer raidon of SEQ

1D NO 1 ardmpAssichotegaencernstefotth dreSEQAMNOGuUt 1236 to about 1254 of SEQ ID
NG 1, 16. The expression cassette of claim1, further conprising an

238: te Isglngln ﬁ%@‘é&ﬁéﬁ&hg’i&ﬁ&fe of AAMEN wheeir @8 %t;ﬁvrl% %a&/eqrﬂahccfgﬁ%m < an

Sv40 pronot @?ﬁ er? haar?g%ern e?brfﬁf{éﬂ@wt%ﬂf;%é‘segx&}cgsag%n cagls B 1}Iﬁcll ai m 16,

wherein the ToQUidlealidn (it bf chaidl, Whdiin B nEREG T Blontih er/een%mcer region
comprises a sequence at least about 80% identical to SEQ ID NO:1 or its compliment.

6. The expression cassette of claim 5, wherein the h\CMV IE1 promoter/enhancer region
comprises a sequence at least about 90% identical to SEQ ID NO:1 or its compliment.

7. The expression cassette of claim 6, wherein the hCMV IE1 promoter/enhancer region
comprises a sequence at least about 95% identical to SEQ ID NO:1 or its compliment.

8. The expression cassette of claim 7, wherein the h\CMV IE] promoter/enhancer region
comprises a sequence at least about 97% identical to SEQ ID NO:1 or its compliment.

9. The expression cassette of claim 8, wherein the hCMV IE1 promoter/enhancer region
cormnprises a sequence at least about 98% identical to SEQ ID NO:1 or iis compliment.

10. The expression cassette of claim 9 wherein the hCMV [El promoter/enhancer region
comprises a sequence at least about 99% identical to SEQ ID NO:1 or its compliment.

11. The expression cassette of claim 1, wherein the hCMV IE1 promoter/enhancer region
comprises a nucleotide from about 1 to about 1867 of SEQ ID NO:1.

12. The expression cassette of claim 1, further comprising a variable length intervening sequence
(VLIVS) comprising a splice donor and splice acceptor site.

13. The expression cassette of claim 12, wherein the VLIVS comprises an intron A of a h(CMV
El gene.

14, The expression cassette of claim 12, wherein the VLIVS comprises an intron A of a hkCMV
IE1 gene that has a deletion between the splice acceptor and splice donor of the intron A.
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19. The expression cassette of claim1l, further conprising a selectable

mar ker. 20. The expression cassette of claim 19, wherein the sel ectable
marker is selected fromthe group consisting of dihydrofolate reductase,
GPF, neonycin, Hygro, Zeocinrm herpes sinplex virus thym dine kinase,
hypoxant hi ne- guani ne phosphori bosyl transferase, adenine
phosphori bosyl transferase, puronycin N-acetyl transferase or adenosine

deanm nase. 21. The expression cassette of claim19, wherein the sel ectable
mar ker i s 1di iyelexpredsmneasseelofdlaige! 2, iheréli the SXIVSscngptise s s&fukercedrort labbuxd ,
wher ei n t hexpof SPQEDND1] dwherkin ¥itiRh6EE 2 BiladRds fdvm it IpS Y itoufPRéE SEZ ID The

expr essi oINGa9e Kk, dertesd MiclBolide WoRY Holt {16 t&%éiﬁ‘!%@@fs pfnonterest is in
the antisense orientation with respect to the pronoter. 24. The expression

cgs:regtg gfé ’f’l!x@% rdusi o A5sE eof o’ v Prom cer
\r/]\hfarelln '? ge:rbe&F ’h%l?gllulé g{ %p ??t e?féﬁl‘gfurthgfﬁﬁﬁg?‘%ﬁgs agt ﬁin?ﬁxrzﬁﬁai&bnal

control elenents. 26. The expre55| on cassette of claim25, wherein the
transcri ptli7ohls expsessionicasseiénreflaimliG “dntmt@@romotoﬁenhwcgrednmmmm SV4hg of
t ranscri piprameter/sthapcesielpmens, pol yadenyl ati on domai ns and downstream
enhancer elenents. 27. The expression cassette of claim1l1l, wherein the

pol ynucl eqgi T &Iprés@kﬁ%@s%&tt@ﬁ%ﬁﬁﬁl@wl@%ﬁﬂﬁﬁé%xﬂlﬁoﬁregﬂoﬂ%‘ﬂﬁ\moOr
t her apeut i glﬁggh é]gn expression cassette of claiml, wherein the
tide Inte

pol ynucl e est encodes an antigenic polypeptide for use as a
vacci ne. The eXRressl on. ¢ set f claim.l e n th ol yA si gnal
domai n coﬁgﬁ P Paﬁéﬁseﬁ%@aﬁ ’é%H‘?’?“@GB’E?B"ﬂﬂ%P\A%F?"a EQ /b N0919.
30. The expression cassette of cI aim 29, wherein the pol yA signal domain
conpri ses 2 EE q g¥pression cassette of claim 19, wherein the selectable marker is selected from the group
consisting of dihydrofolate reductase, GPF, neamyein, Hygro, Zeocin™, herpes simplex virus
thymidine kinase, hypoxanthine-guanine phosphoribasyltransferase, adenine
phosphoribosyltransferase, puromycin N-acetyl transferase or adenosine deaminase.

21. The expression cassette of claim 19, wherein the selectable marker is dihydrofolate
reductase.

22, The expression cassette of claim 1, wherein the polynucleotide of interest encodes a
therapeutic agent.

23. The expression cassette of claim 1, wherein the polynucleotide of interest is in the antisense
orientation with respect to the promoter.

24. The expression cassette of claim 1, wherein the polynucleotide of interest is a heterologous
polynucleotide.

25. The expression cassette of claim 1, wherein the polynucleotide of interest further includes
transcriptional control elements.

26, The expression cassette of claim 25, wherein the transcriptional control elements are selected
from the group consisting of transcriptional stop signals, polyadenylation domains and
downstream enhancer elements.

27. The expression cassette of claim 1, wherein the polynucleotide of interest encodes a
polypeptide of diagnostic or therapeutic use.

28. The expression cassette of claim 1, wherein the polynucleotide of interest encodes an
antigenic polypeptide for use as a vaccine,

25. The expression cassette of claim 1, wherein the polyA signal domain comprises at least 100
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NO 19. 31. The expression cassette of claiml1 in the formof a naked nucleic
acid construct, 32. A polynucleotide that specifically hybridizes to a

pol ynucl eoti de sequence as set forth in SEQ ID NGO 1 from about nucleotide 1
to about 1867 or a fragment thereof 33. An expression vector conprising an
expression cassette of any one of clains 1 to 31. 34. A host cell

conprising an expression vector of claim33. 35. A host cell conprising an
expressi on cassette of any one of clainms 1-to 31. 36. A nethod for producing
a pol ypepontigmovompliatidagoiSEPIQMNGO:dA. of a host cell of claim34 or 35 and
expression of the polynucleotide of interest, 37. A nethod of delivering a

t her apeuBHCTIRMSDEestibn Biksetl dradlaii9) 6Aerenf the rp;e@w@@&al @6viRi onflisePSRQIDAL | ON
of a hostyweh! of claim34 or 35 and expression of the pol ynucleotide of

interest. 38, A method of gene therapy to an animal in need of treatnent
conpri si ropagat.i on of , a host . cell ,of ai 4 or. 35 .and expression of
Che” por yrbc BERPHSsER Crsiris ol dtamslof e ifmatemakedieldis 39800 “The
genetic vector pVe0. 41. The_genetic vector pV/70. 42. The genetic
vect or pv8é. A palynudteetidgdhatispecifiealiydiybridiges to apolynuplgotidnisanenceds ek foplirc. 1.
45. The §ERHD WOvkefromrabpiiimickotidd b fo ot §&GTedriafragarmothep3dfiC. 1.  47. The
genetic vector pXHC. 3. 48. The genetic vector pXHC 5. 41

33. An expression vector comprising an expression cassette of any one of claims 1 to 31.

34. A host cell comprising an expression vector of ¢laim 33.

35. A host cell comprising an expression cassette of any one of claims I:to 31,

36. A method for producing a polypeptide comprising propagation of a host cell of claim 34 or
35 and expression of the polynucleotide of interest.

37. A method of delivering a therapeutic agent to an animal in need of treatment comprising
propagation of a host cell of claim 34 or 35 and expression of the polynucleotide of interest.

38. A method of gene therapy to an animal in need of treatment comprising propagation of a host
cell of claim 34 or 35 and expression of the polynucleotide of interest.

35. The genetic vector pV40).
40. The genetic vector pV60.
41. The genetic vector pV70.
42. The genetic vector pVE&0.
43. The genetic vector pV90.
44. The genetic vector pXLC.1.
45. The genetic vector pXLC.2.
46. The genetic vector pXHC.1.
47. The genetic vector pXHC.3.

48. The genetic vector pXHC.S.
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