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TRANSLATI ONALENHANCER ELEMENTS REFERENCE TO PRI ORI TY
WOOLWENS6 [ 0001] This application clains the bereEUE1008613662

priority under 35 U S.C. 1 19(e) of U S. Provisional

Pat ent Application Serial No. 61/007,440, filed

Decenber 11, 2007. Priority of the aforenentioned

filing date is hereby clained and the discl osure of

B aMATINEAR MIETHOPS B EATED S0 midifto
Fol t ow HEEANSEATION AT EECARCER BIAMENTS ¢

whi ch can occur via the nvG cap-structure, a nodified

nucl eotide found at the 5 ends of nRNAs, or through
cap- i ndepeREERERENGE QG PRIORKE'Y RQEUMENTheen t er ned
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the aforp@pntilqmds”ymghblgﬂ is higeelyyredaimed né thecdieglesvenothe previsinaal patent
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initiation. Sequence el enents that can enhance the

transl ation of a cap- de&endent NRNA have been terned

transl ational enhancBAEKGRAUNPTEES) . [0003] Sone

TE ' Bhﬁ{&'zﬁ)@ ib 1
o001 [ESiaRAIANCE (B581EL BRALE] EL AL R e B0 g
subunity whiob oambccsm tyienthe $n7Cfi h@ -§18 B turieho sl cdRNAl OtIRNA) undSo thee 5'

can SO func s ri hosomal I t.ment S| tes

ends of RN AF k¢ RGEh REBHAPTSRt PEERDIPTEY THRLrER Bhon lermcd
internal RRVIBNEY of ti&SlatioRlaBl Rah bé hidasREED Yﬁ%r‘idﬁsﬁhé&ﬁm@in85$ﬁﬂbwmg

do not function as TEEsS. SUMVARY [0004] There is a
recruitmeag by either iveechanisig therdflSeribuspmalsiibunitaagves do ar Efitiptianecodon, the

[

60S r1b<§s1§>g1% %b%n%g%g’r%‘djkg{lgg %Lq oessusp%é&'}ar% ar g{s}éeﬂscg erﬁ‘é}ﬁis %ﬁﬂﬁned
within r@ht@ﬂlﬂg%gﬁmeb&%ﬁie 3' an@ Berdls p€ iR N A oxn alffett aheefﬁmency of

ol.ated or synthetlc pol ynucl eot i d uences whi c
translatiol FEEPUR. SRe QRS R G R EBTECa s TERRR oL Chodegendent

mRNA 88 %Meﬂﬁ%@&}@ﬁ‘ﬁ' Pﬁﬁf&%ﬁ@l@ﬁqeﬁis%‘ﬁ@% ).(TEE). The TEE

present t he pol ynuc eoti de sequences consi sts of
RNSGAGMGRMR (SEQ I D NO. 1) or MSCSGCNGWA (SEQ | D

[0003] Nos%)ne PEEsaerﬁiAﬁéé f’i‘éﬂélé’ildnyl itﬁggﬁ ibg 3l rg&ﬁl‘%:%ﬁﬂxgtglatt iggslgreé base

nore t
pairing to the RNA component of 4OS r1bosomal subunits, the 18S ribosomal RNA (rRNA).

Some TEES can also function as ribosomal recruitment sites, facilitating internal initiation of

translation; however, most internal ribosome entry sites (IRESes) do not function as TEEs.

SUMMARY

[0004] There is a need in the art for more TEEs which can be useful to regulate protein
expression in biotechnology and gene therapy. The present disclosure addresses this and

other needs.



nore copi es) of each TEE can be present in these
pol ynucl eoti de sequences. [0006] In an enbodi nent, the
WA EBIoTe86 sts OF R N 1Si GAGM GR 2M2R2R3R4  ( SEQ PCIX/NE208§/013662
or R5MBS2CS3CGCN2GVMWRG (SEQ ID NO 4), or a
substantially identical sequence thereof. In these
[0005] Seql‘ﬁ%‘é%%é@t ;Jr§v1€@d5 gitlisol@¥ed Or Synthétic! de§rﬁr%Fé@>bde queﬁces which
bsent, or I f present’, preferably A Cor G
functloﬁSas trsnsbdamrdnhaxmer@rmir inGuidé aphea&t ent mB:NAftmnallatlyna[I enhartcier
' or, IS sent Aor Gif presen
clemenbyTHED, R,TEE esest 1a i 1 instrorde Seqncnses chBS s
SGA GREMH IDNEA B IMSESGENGMWATSBEEPRO:2),
RNSG Gfg; era gs%gor ??3 i's agsen or A or Gif p)r gggnt
substanpakbj gleatital setlpﬁaam thei'\%fj $lsabmimd: than ron€copy Gresem,, 10, 25, '50 or
pr.ef er.abl y absent; and i s absent d(r9 A if present,
more cw%sa of saah T e be pwserrtgn these Relynygleqtidg sequencesyy esent |
preferably Cor A S2 is absent, or Cor Gif present,
pr '
[0006] %%%ae%\}aéldgngrgsgiﬁg% Eh fé(t)s?&f%&\?@ (?égga]tcﬁgzgﬁ Rél{lgiéd“(sm ID
NO:3) @bRMSZG&GENzGMA’WR@ 0$EQ[IDQ@®]4)J or mxbtstlaﬂnalWedtilm s¢quence
the TEE consists of RN Si GA R2R3 Inthls

thereof. sléd]i!@ﬁ SEAURNCESR i oahaantaPreA&sgéﬁtpreSRm SV 4@‘6&1 A or G if
present ;ﬁeféreﬁﬁ%@ Mo#r%’d? bgentRﬂf éfﬁgff Fés@ﬂtd g%@eﬂaﬁly’% 8t GC M, is Aor

a
anot ment

C; R, 1@15&?!8 SE@S&@NZ;M preﬂeﬁbﬂﬁA&r&E@udﬂh&nRﬂh&ﬂd beGhasaene or
is absent, or Aor Cif present; S2 is C or

dlfferer@ Nézss aéseet OF AT dt EQS%&résra@b)hAt% GhRs ispbsengyor Aor G if

present ﬂ&r@%‘?y{bﬁxﬁ El?sgs érﬁﬁs %)s(?g%j& Fnlf E{gers%rﬁé@o géé?bﬁ:%nwsé’nitﬁgsi&% absent, or

Aif pre@éﬂtyﬁwﬁriﬂﬂy abngeM4analReni, BE CLteA & phésent) pyéfagbly C or A; S, is
sequence that is at |east 90%identical to a sequence
absent, p Grpr SEB preseiopreferably. C o Gs Saris @ob&dNrents C aml Mais A or G W
ol y enc E haV|ng a
is absen? (lr A]eﬁglgqféﬂe?e%t%gggé aeo%e t, {;11 XQF%l%s%Et he sequences of
SEQ I D NOs: 5-35. [0009] In sone of the pol ynucl eoti de

[0007] sequ anothsr; erabodin@at, the TBBicensists of ReNBEE A6l GReSBRIR;R,. In
In sonme_of the polynucleotlde sequences, nore than 2

this sequesisedly, B andhBs arepabsent; P éssdnk or (s Ssémfe o5(GidYl is A or C; Ry is A or
G and M asf? g&”tlﬁ anHll@% Q@hé{&\};@?%{ ‘f'ﬁE ﬁ&igtg%?ﬁ M‘g'c‘:@%&&ﬁmwm.

copres o

In this seg@@sice B3 afdl RyRFcalizent; 88; i9habédng of Aol @@ﬂ&}esdrﬂﬂ $§ ik fE] &t ®dS; is C
aspect, provided are cloning or expression vectors for
or G and 8¢ andhPneant beythe spne o8 ritfgerwtpm }ﬁp@p‘g oed’s Me 8 Acoiar Yoisiabsent, or
Aif gq{l The vectors contain a eukaryotic pronoter which
present
is operably-linked to a pol ynucl eoti de sequence t hat
i ncludes at | east one nRNA transl ational enhancer

[0008] el dneorihe eibioflintkrss; Ithes pel yheoieitide s?dj\&ni@ﬁnpruds @MEHR hatihg a
vectQrs congists o NSGAGVIGRI

sequencmg]@%o 3% élz_jéelptfga } d§equghce, rom %%Q R) [I\\|T%s ]5 350 In some

embodiments, the polynucleotide sequences include a TEE having a sequence that is identical

to one of the sequences of SEQ ID NOs: 5-35.

[0009] In some of the polynucleotide sequences, at least 2 copies of the TEE are present.
In some of the polynucleotide sequences, more than 2 copies of the TEE are present. In some
other embodiments, the polynucleotide sequences include at least 5 copies of the TEE, at

least 10 copies, at least 25 or more copies of the TEE.



substantially identical sequence thereof. [0011] In an
enbodi nent, the TEE present in the vectors consists of
WER200N01BGAGM | GR2ZM2R2R3R4 (SEQ I D NGO 3) or  PCT/US2008/013662
RSMBS2CS3CGCN2GVAWR (SEQ I D NG 4), or a substantially
i dentical sequence thereof. In these sequences R is
[0010] ahskera related aspegt, provided agasdaning r exprapsemyectess fof recespbiaantly

f S
expres%t% z? {)&?rg Qﬁﬁ Er’%ﬁ?&b? %llg @{e \gcto'vﬁcél)rgal kéoe‘r?ﬂléyo% plﬁgﬂ&er
which i8 bearably-lﬁxﬂ(eé to a p&yinicleotdeesenenpeahariadihges/at dras@neanBNA
n be a or. different, M is.absent
nanslatgrafganger e%?néétﬁ{% I5eredbeptiy- Angr FE Presg i feaftrors
con51st§)5f IQNSGA%M@IQ{/IRS(S q PR & Gl1s CaRetGM WA (%E'l‘%ﬁ? NG:2), or a
If present, pre erably absent; and R5 is sent,

substarmml)t\ldehtlpﬁrlesqarmpe theefoér abl y absent; MB is absent, or C

or Aif present, preferably C or A; S2 is absent, or C
or Gif present, preferably Cor G S3is Gor C N2

oo11] ! S Fanenflodlnfh T%EO{Sre?entY}g{h% x%%%‘&or}s%{s[@o” Tif

pr esent 's8bsen resen 12] In

R,NISIMWGRQNQRQ’\;m ESEQHIDSNGE oRr R, CSHGCheGMEAVRE (SEQ ID
consi sts of RIN1LS1GAGM GR 2M2R2R3R4. I n this_sequence
NO:4),Rpt a sﬂgtgﬁ@llmd@ﬂgalasgg@qmpe thqireqfsInghesg s(gqu@ceggl jssalgsept; or A or

Gif pregh%ttwﬁ\g is 8%85 .0 E%rtqs] é“A orEntgpa %rﬁM%' e((J;VSelcl a{)&nt orCorG

if preseﬁp ﬁb?éf‘éltaSl}QI Br @Mi@?— {298 G2 M Rbsent,ortd bﬁGSﬁFfé@élﬁepBﬁrably A

are absent M3 is absent or Aor Ci r esent
or G, aISQRl snctjlocanaze 188 sire Or diffe@nan M5 absant, S8 AeathépneB@t

preferaSUEAFC: s i SHER, PE Qe IRSEES] Prrfe e Bp R S a0%eht or Cif

presentvﬁ‘éfe‘i’ilﬂ aBQﬁt -EEERSQQQl%eﬁi oPh if pRAeMepeterhblglabicht; Ms is absent,
substantially identical to a sequence sel ected from

or C or sg@pr@enmrefera@s C bnAs Snis abséndyonfe ot Gr1£ presens, mEE@ably CorG;
. ~consist af a ence JS id t.
Syis G GEF abB ey Fomitls 1 B RC: Vol 25 G T @ ad RESS absens,

or Aif¥RedRrs, the nRNA transl ational enhancer el ement is
ocated 3' to the pronoter and adapted for directional
l'igation of a second pol ynucl eoti de sequence encodi ng
[0012] a polappthet cmbod.afnenh tthe EEE prescmemdhe VMQIECQY]@@tSOTfS

R‘N'S@z&:(z'}g[le {,‘{leglcfég{i% %Qegfl )ig,l, Bé m gr?tn 1i1sA,CorG; S,

is C or GPM ablAyoﬂ ¢ked A Qr &hed WRNALA 8ne! ah aRebr &HB&ﬁﬁﬁﬁt the TEE
el errent In some vectors, the nRNA transl ati onal

present ém Hgrveetor ebmsisisnof Rsi\/IbSl&Sb@@NzﬁrMM In|tiadequenée Rh end Rg are

R e
same oPd FeRBR Mo is @t(e&ept ??s Q'o?@ ‘W?Qatﬁ%ﬁte bPA if Efetsé‘xﬁ.r

provi déd ‘are host ce eukaryotic host cells

such as CHO cel | s) whi ch are transfected w th the
[0013] vednespme of the vectors, the TEEs consist of a sequence that is substantially

identical to a sequence selected from SEQ ID NOs: 5-35. In some other vectors, the TEEs

consist of a sequence that is identical to a sequence selected from SEQ ID NOs: 5-35.

[0014] In some vectors, the mRNA translational enhancer element is located 3’ to the
promoter and adapted for directional ligation of a second polynucleotide sequence encoding a
polypeptide of interest. Some of these vectors further include a second polynucleotide

sequence encoding a polypeptide of interest which is operably-linked to the mRNA



[0015] In a further aspect, provided are methods for
reconbi nantly produci ng a pol ypeptide of interest.
wab@eme7388¢ hods entail constructing an expressi PCI/US2D$013662
whi ch i ncl udes a eukaryot| c pronDter and at | east one
(e.g., 50 or nore

cop 4, 5,
translatismake rrhwcrtql%m@maﬂm i V@-‘ﬁ?ﬁﬁn‘@é m%Néﬁﬁwlaflﬁaal e&ﬁ%ﬂ%&&‘ﬁmem Is

locatedqg ?x{ea§’|l acig& Gi‘ﬁl‘é ? e&%ﬁ({%ﬁ%ﬁlﬁ?é&(&%f@%&lﬁ%ﬂ{ég pfdvided are DNA

vaccmds rvﬂneﬁ mctudegi Vehor expreessg amanteehof irintnxteet a cBsotened dieiean. Further

., host  cel | .C and .t he ring,the
providedges hEiepI it foptpeln SO hubBh pr gpstected
with th@oecggﬂgpdl ment, the nRNA transl ational enhancer el enent

(TEE) present in the vectors consists of RNSGAGVMCRWVR

(SEQ ID NO: 1) or MSCSGCNGMM (SEQ ID NO. 2), or a
[0015] sy bstaafrthat aspe¢idpiovided laramgtheds Eortrpeanalnantopredycing aan

polyperf R R o T e BT SR e Bl AP R i BessiRVELGE Rt

includeRb B G N MEAVIR d(aDERs T dreNOp$ Xe.g91, 2 F4bS] HTJQSaS(D yr more

i denti cal sequence thereof. In these sequences
copies) 4 3&RRN Aofranslagional qhapges glepent fjat pis eapf gpRra lafrhra&eé:t%?
0
pom e gRHEASL 3 (PLAEFEALL Gy O RS
expressich &ogeinto aogukaryotic (Boistfcetir(e;ge rﬁHO pcﬁ)‘ aendbien caltoringsthe host cell

RN W O e e T
elemenﬁﬁéﬂ)tpres‘éht i) tﬁé véetbls Bh&SEBF RNH(?A@M’@RMI@WEQUD N 1) %r
ent

present, preferably absent; and Ris
MSCSGENEN W 2 (SEQJD %@é’éma swaﬁ@alb}bldénm senuenggthereof.
absent, or Cor Aif present, preferably Cor A S2 is
absent, or Cor Gif present, preferably Cor G Sis
G ent, or A
00161 G, % enchieff uf 91, Fesbi o8 s Weugbsent
RN, S, GAGM] GRaMAR$R jRq 1(SEQHOXIN O3 )tor RﬁﬁsSEEEsﬁCéESM4WR6 (31Q ID
vector consists of R N, Si GAGM GR 2hl\/l2R2R3R4 In thj
NO:4), gpasuehstantinily lcmltlaﬂoﬁemenaﬁ thegenfe dp thegp sgquences®igs a%ensuor Aor
Gif pre'&g‘ntcl\ﬂan% egﬂr, o('g QrGl tpr&%ﬂf fﬁ&e@?‘gf)l géglﬂ% @ﬁs@ élﬁsé?{t, orCorG

if presed® ptedérablBNS os G NZIfg %mm&@ub% WRGA ot G if pfesent, preferably A
sequence R5 and R6 are absent; M3 is absent, aor Aor C

or G, angR p%r@s,%n@an tpthe sarpe oF didferes; M IS apent Qi O5G 1ARPSEY,
preferalgl? %96& i€ s e {IP for g (kf & rF&%%ege%ré%gﬁl%?b%t -II-Q né%\ﬁbgeﬁt '(A)‘r Cif

present/ prafesd by hmat aﬁﬂﬂ@ﬁ@@ﬂiseﬁi SFBINI peedbnte preserablyabsent; M; is absent,
se %uence that is substantiall y identical to a sequence

or C or dff rssent. PRty g1 B hse g 00 iSersspas msgerably Cor G
S31sG g{ éSNﬁ%snGsen(P TnWI 9\30r &hﬁ’ g%’l\yl%nh a(ﬁ’n lofufl Pﬁ% Ca:&'ﬂ?@&% absent,

donsl st's o a seyguence 'S |
orAlfp,eggmnce selected fromthe group consisting of SEQ ID
: 5-35. Sone of

[0017] In another embodiment, the TEE present in the vector consists of
RN;S;GAGM,;GR;M,R,R3R,. In this sequence Rj, R3 and Ry are absent; Nj is A, C or G; Sy
isCorG; M;isAorC;Ryis AorGand M; is A or C. In another embodiment, the TEE
present in the vector consists of RsM3S,CS3;GCN>GMsWRg. In this sequence Rs and R are
absent; Mj is absent, or A or C if present; S; is C or G; S3 is C or G and S; and S3 can be the
same or different; N, is G, C or T; M, is A or C; W is absent, or A if present.



t he nmet hods can further involve purifying the
expressed reconbi nant pol ypeptide fromthe host cells
w@eooboTsse he nmedi um surroundi ng the cul tured hPGSTL/US2008/013662
cells. Various polypeptides of interest can be
produced with the nethods described herein. For

[0018] ex ahipst @RNA tranﬂ@tﬁortai ephpapersbemnent cpn 60RO apeqicasg that is

s P FALTIRE BB APUE - GTFL BEdEQ D o 535

In somanhie¢tivdaghs nﬂTNAhmnpllaaslsaItenhmemélhmenmylsm of aakquende tat is
reference to th ni ng portions

identical o8 S¢quenes elecistt PR IR GRS EIBRIQE: Srigs Some of

the met%vgamﬁé}qg%lvg bgﬂfﬁnglt}éQQﬁﬁs&d%&ﬁﬂﬁhh& polypeptide from the

repr esentation of a transl ati on enhancer-driven
host celfrosi fromehd medivat survendong the onlg.lrwl hostichlds. v¥atieuspolypeptides of

meres B3RS s RS g7 Bl o

therapefi@pRIHANOSS Srohtedl@edal ithPéiéahke hicuitablé fonBesnethsdshemat i ¢
representation of a translation enhancer-driven

positive feedback vector as |n Figure 1 with a third

[0019] prApfusther wpdesstanding o thegrabire iapd agyantagss of theguessnt mveptiqn may
be realigs EPHAertAIID AL Kb SARTRRI SR ckintan A and i
of various TEE elenents in CHO cells relative to the
tivit f [ h | « [ 0023
."":?g'UY'e 2 Sﬁgi‘i‘g%biﬁﬁéhiai?@»&?{i% PHERRAVHSES var  ous
el ements. [0024] gure 5 shows translatlon
[0020] enrFaaerierigsh@wa\ﬁcbﬁlegtl@fepsefﬁmﬁaw ef 3 rapdaftanenhancsg-dgiyen

posﬁwe{%&@*&%&%ﬁﬁ?ﬁpé lV\(lélﬁQe i mQ)'EerSPU eIndSt?ﬂlg@I%ﬁ)n%l enhancer

ative to the actl
(P2) seqiepeesyrrtndeeigtion factal (TED geteasyatd Dprbadin EDMB&S@RI PTI ON 1.
' Overvi ew [ 0025] Disclosed herein are novel nRNA

transl aty onal enhancer el enent.s ecihficall:
j0021) 1 FuR s PR BB AS B i R ph &R g
positiverfeBdbHIR ve&tbr BNIRightecl RithiadRird PEHIEIAGE BldcR AbstAr6tein synthesis.

capable of enhanC|ng translation in nannallan host

CHO and BHK cel |l 1.i nes) c|l osed are
[0022] corFééW@L?ss bisitragslgtion ephancingrActiniise og%l? atipng] gdbepefanent by 3

to 25 co?)%%%g% df\saﬁ%u? Zﬂ%gétlﬁq&gs fﬂs'r@ﬁgc% 1 'r§la€b§%§%@ﬁ%@ty of a size-

xnmdmd«%d@mxmnmnmtnoted that in these sequences, R denotes
A or M denotes A or C, S denotes G or C, Wlenotes A

T), ;and N denot es r U (T).~-0026] In
[0023] 31 g ﬁéfﬁ B B g et P Nateh T e
(SEQ ID NGO 3).
[0024] Figure 5 shows translation enhancing activities of synthetic sequences based on

motif sequence 1 (SEQ ID NO:1) or motif sequence 2 (SEQ ID NO:2) relative to the activity

of a size-matched control construct.



In this sequence, R is absent, or Aor Gif present;

N1 is absent, or AACor Gif present, preferably A C
W@er00G07886 i s absent, or Cor Gif present, prePE&r/HRI0Y8/@3662

or G Mis Aor C R2 is absent, or Aor Gif present,

preferably A or G and R and R2 can be the sane or

different; M is RETARLEDGPERCRIPEION present
L Q{v%&gg‘gbl y Aor C R3 is absent, or Aor Gif present,

bly absent; R4 is absent, or Cif present,

referabl y, absent. In er i_ment [ L$
00251 & $pEF RS p 2R o P I BIRE e Mot TR
Specifiedlly, M & detalegldnthe BkamleLbelGvoidefdifiéal ars aGudibeSof Bidrs

Aor C R is Aor Gand M is A or C.. [0027] In
nucleotig¢sepesncenthatirrsapablapt snhancing trrsyatondgnmpialiamest cells (e.g.,

CHO adBRK Qi) - Dl 91059;1 eSEAEBGEMORR dr TIRSE @k shbrk |

present, prefera absent; I'S absent, or

nucleotjateessgueincepriafaareni odirerty matif 5id RNSGeGMGRIVIRQSHQ I NO:1), and
N o] refera _ 3 is Gor.C N2 is G

motif 26? WQ@G&@LA gﬁhﬁ;@ﬁ@%nﬁls Bpteﬁt mrt}}e]se qu]élglé ,ciidenotes
A or G, %eRbtet A S Nlenddds Aot T, B 8§RKs A lop lﬁ{}%{sﬁﬁf N denotes A, G, C

enbodi ment, notif 2 is RSMBS2CS3GCN2GVM (SEQ I D NO
orU(TA) wherein R5 and R6 are absent; M3 is absent, or A or

Cif present; S2is Cor G S3is Cor Gand S2 and S3
0026 52Nl B S NS FggbaR ks b vo: )
In this segakrice OR, is 9Bs%@t, Ar 25 PEGIif presee g NE sissefty of AeG iof &iif pasent,

on the consensus notifs are discl osed (epgé, SIE\/? 1D
preferaifing, £: a5§; SmisebeendygiihesPibpresaduptesably Ceorfgy Miis Aor C; R,
is abserft &R/ A BLBLE Prdstht! RJSHid % different;
s abser A PO 0 IF Bros ) AEIARY ARG, SR, A KOS b e spifc or differens
M, is alesehtanc AcrtC Hipsésani, prefambiyvA by C; R igabsdngatriAler G if present,

prefera§ SHERE D 1A Beoh R b i PeRotn Ry “Dreihe PRpT GRS g ment,
motif 1 $OR A Sh GLENIRER N IORSR), oS0 IDNG! B) Rhéret R0l ®) are absent;

. enhancers which are isolated or substantially purified
N is Adgloy iy Sh ésdt iod &5 Melsdh or ©NR) ishioe & andriYlaisAOR&-or nore
copies of at |east one nRNA transl ati onal enhancer
el T ' ' el I I§ER0:
[0027] caﬁﬂ‘é%tg%rl %ﬁg%dgiﬁ%ﬁgns%gtngnk%ﬁﬁq§ers m% %(ggbl O4). In
this seqog@eeaR) ig-abserkadt A Of Freqeat, \prefetabbt atdente Madiabgeng or C or A if

peen SOWURER LS £, L6000 Ul b e B8 S gor

N, is GS€br o8, hs Regrat.nwi i8 aBRAX Yok DG ¢ 5304entEn FROHEMSER, AR if
shoul d readily appreciate TEEs or pol ynucl eoti des

present.j lcanothen gmbldimeEsmati6d isdhddiHpeSsCENeGYLWRs (S3HATIAGNO: 4)

. i bonucl eot | de. sequences. so pr.ovi ded.are-cl pnisn r
wherein SHME; S8 bbES SATHREER, o BF P RLSRES e 81 ISTR Clr g
and S; dnd@Ishibt @it ftairefferenl; WIUEGe OtdrdE M4issa bpeeav estseit, or A if

as well as host cells that harbor such vectors.
present.zyr t her provi ded are nethods of enpl oyi ng the TEEs,
the transl ati on enhancer

[0028] In addition, several specific sequences synthesized based on the consensus motifs

are disclosed (e.g., SEQ ID NOS:5-35). These synthesized sequences are not represented in
the sequences used to identify the motif sequences. The synthesized sequences exhibit
enhanced translation activity. Polynucleotide sequences that contain one or multiple copies

of these sequences are capable of enhancing translation by up to 25-fold.



pol ynucl eoti des and the expression vectors to enhance
transl ation and production of a desired pol ypeptide

W@ 2009/075886 t her apeutic protein). [0030] The di se¢DESW08/013662
nethods enpl oy, unl ess otherw se indicat ed,

onventional techniques of nolecul ar blolog
[0029] ( i nisglosehhereindie iraasietianeenhancpiewhichifre isglsfest aygybstartfally
pie Py RECRLETDR IGO0 31 6 M e
translatianal gnhancértederhértt €TBENdBclok@al hezaianplese prlynpélaotydes can function

L
1nterestNﬁ!3déﬁ1|piar§lq|EEs§Pé SRy 120 1BNeSS: 1033 dIt ?sdnoted?@ﬁ@')vhlle the TEEs
Brent et”ah, Current Protocols in Mlecular Biology,

are set fpmlnrhewmexyd@)@oubgnuqlmlde(sa]u@lgcﬂp@cshoulzloga)lly appdeciate TEEs or
A Man

polynucll%% Hﬁ éucFu );IG%I? %lso Frhcgmp(ai% {kx% ézarrespé)aglél)g r?qolnug‘lseotlde

sequendef iANéd proRRlell AR3dIbnihBio? egpresdidr Gettdre fhat Som@in the MHRS Gr
to the particul ar nethodo g protocols, and reagents

translatipmseahppgeg polyguelpetides diselasgd erem, as well|as Bostsea that harbor such

vectors ! @qﬁﬁ& éﬂ'8?idé&1 e xh%.ﬁoctise&nér%ﬂl)g@é llrésﬁgE? GhE {r §le§tl ocrnhtclH%

escri bing par odlnen s on
polynuoleomht ahdtherestpekssion lvedtots tblkahawe pﬁnﬂﬁtubmencppreﬂﬁﬂion of a desired
vention mhlch MA||gSe descri bed by the appended
poqugﬂg(ﬁg a[tlRyaRutisPTSHY: herein, the singular forms "a",
"an", and "the" include pIuraI ref erence unl ess the

[0030] CO nn%ls&és%a rrﬁéfh&ds%ﬁ‘él@? I8 b epRise ThiSated, RonPerAivRAE .
reference to "a cell"™ includes a plurality of such

techniques| dfgnolealen wology (imctuging r@tc@mhmantrtecluuels%% meicbigtogy cell
equi v nts reof. k hos
blologygﬁfg%ﬁéenaﬁtlrﬁ a?cil] I'EHI Sqo whlcn or\{vﬁhln{{g%glg§ ftt WO Such

e ar d SO ess

techniqokafdre eﬁblamb@ ol ysig, theliteratar Hoe akarﬁﬁlfé S)Canﬂ&ﬂyfmGthbGN 13
rein have the sane neani ng

d
describflzjﬂiigéhg ?%Wlbg/ refefgaeeso PagpEnok £f ¢ Molerular & qlwen&r/ﬂ Lpgoratory
Manual‘,’“ﬁ?ﬁf‘Sﬁrmegslqér%S} P%% gj“p@d' tZ'UO'T? ]?r-gﬁteetfa?l tﬁWengProtocols in
re S provi n ’l

erenc e of w th 4 gener
MoleculiefBimogy,dnhnWikeng Sxinst Ine. GR&ngtmut.esiedOO&) tahd § reshney, Culture of

animal S8 Sl QEARTS! odiape Wlsadrvs sy Bsed 4EE,"

1992); Oxford Dictionary of Biochem stry and Mol ecul ar
Bi ol ogy, Smth et al. (Eds.), Oxford University Press

I  DEENikisgd ed., 2000); Encycl opaedic Dictionary of
Chem stry, Kumar (Ed.), Annol Publications Pvt. Ltd.

[0031] (B|2 gﬁ%%éﬁeagﬁ%g&pgg%t ZE’n MdCtB ?E d@irﬁ&ﬁaﬂﬂ@th%@%&’ éﬂétocols and

reagenty @esdriledt, as @62 May Dacyt. i loisalyo tf beGhElBTssdddythaﬂ-ihater(rEﬁblbgy used
.. 1999 . .

herein i3 e e el deRathi o R oNiaR FBPOJ BEFT)S OBy e poviarndgd ©

limit theTﬁzloﬁé of ﬁx%%é%nﬂn@&hmhcﬁfmm&%b&l@W thé ﬁﬂpenﬁb‘&‘@ralms
d Anandand (Eds.), Annol Publications Pvt.

[0032] As used herein, the singular forms "a", "an", and "the" include plural reference
unless the context clearly dictates otherwise. Thus, for example, reference to "a cell" includes
a plurality of such cells, reference to "a protein" includes one or more proteins and

equivalents thereof known to those skilled in the art, and so forth.

[0033] Unless defined otherwise, all technical and scientific terms used herein have the

same meaning as commonly understood by those of ordinary skill in the art to which this
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(2002); and Dictionary of Biology (Oxford Paperback
Reference), Martin and H ne (Eds.), Oxford University
wPe@9m73846 h ed., 2000). Further clarificati onsPOf/USINE 013662
of these terns as they apply specifically to this
di scl osure are provided herein. [0034] The term .
disclosurg@émlms.i hbe @nggyefgqgggqsm@@ge aeg abekilk with aegﬁqul definition of
A . . I _C .
many of {ERGHICscf T i isBbsite  RUREAR, PGS DRI, of deience and
Technofb@yyMenpts (%), AcaddmierRyessi(t™ ad| £992)e OxpoldBiatemay iofe,

. pol ynucl eoti de, and the like C be .nat ur a| .
Biochergstsh ged M oe mﬁ@?w Sevthct s (B Dot wipry Bessa yised
ed., 2003{)#27699%&1&% 08 fHars Wﬁémi@ﬁ,%%%ﬁ@?}? RamovPLiBBtions Pvt.

W se specified,” the terns ' " subst ance”
Ltd. Qa2 Dictiopowmd MiarodialegdandMelechlan gaeloky, Siegleion e phH(Bd3.), John

Wiley Gg i ﬁa% g"{)neiﬂ,}c/}poz%&,ﬁgzgtzggﬁgﬁ)égg?rﬁ%&qggu{%)r,] ﬁtouﬁgcfg%q?ﬁ e("i_l., 1999);
inRké f Ed.Q Sphha Télb 4);

chtzon\c/z\f;{ in mﬂ?iéhl@?ﬁle%eiﬁgnﬁégﬁg@oEdRpNASboc%ﬁfg.eﬁngO%T Q%?e)

Dictiongign g Orgr oGesenisien K yratreind AnsndamhEdsnadneahPwelications Pvt. Ltd.

dngroduced into,.a h r t i 1
o N AU EATO A b e o
Oxford &Iniebr{iogRPR}s (mﬂ‘l G, W000). WhirtHer chrifiogtiorisrcdssinatof thdse terms as they

produce a vaccine antigen, encoded by the DNA. [0037]
apply Smégqaﬁmg%gg%dw@@ﬂge@fe PW@P@ greil-s i ntended to i ncl ude

a cistron, an open reading frame (ORF), or a

[0034] POIBHRUEIS O JHE iREIAHENGES BbtaRceS At ul D Elethddf, QoRipdund, entity, or
product (protein of iInterest) whose production is to

a combipetioretheteat. et ingludése butriamet bmitedtd, egniranisar, pelypapide small

s TEE s, SRR NG ER sl BASHE T HEHFy AR procuc

syntheti@ REmipo dikd tot ladhemtcal bdbmpPo@idebNs cokbimatoRbf twd er @éte wibbtances.
al so include reporter genes or selectable marker genes
(S

Unless gthenvisgspesisdcbig tgiese REEMt o sERY @IS (1 €PmpEResHre used

: ' genes (Renilla or Photinus).[0038]

mterdld@%%r%ié%ﬁl'i s the process by which a polypeptide is
produced from DNA. The process involves the

[0035] t r diksdennpt ¢istrordfmedns agewterfiDNA thiRNAcades a diegle pblypgptide or

. transl atjon of .th RNA i nto.a pol ide. [0039]. T

protein.; EB0RnE -t BRseripribnel i, Selgria B FEmEREPLDRG: wijimghich te

synthesBRATRNA pcé@ind in the wldtype host, while the term
"exogenous" refers to a gene not normally found in the

wi | d-type host. [0040] A "host cell" refers to a
[0036] | j ihsgera [ PNitnyascings'chefes fot DN b gan e Ijraderebintere host cell
. . r | . |
ora tlssgg ﬁr:l@flﬁ%gﬁlﬂb g)éérg%sgct? ﬁ? é:eig%}?ot %?g%ecﬁﬁggg%&glboﬁhaeic atid'@nRNA)
molecule, which is then translated to produce a vaccine antigen encoded by the DNA.

[0037] The language "gene of interest" is intended to include a cistron, an open reading
frame (ORF), or a polynucleotide sequence which codes for a protein product (protein of
interest) whose production is to be regulated by the translational enhancer elements (TEEs).
Examples of genes of interest include genes encoding therapeutic proteins, nutritional
proteins and industrial useful proteins. Genes of interest can also include reporter genes or
selectable marker genes such as enhanced green fluorescent protein (EGFP), luciferase genes

(Renilla or Photinus).



cell wthin a living organism Means for introducing
t he het erol ogous pol ynucl eoti de sequence into the cell
W@e@omedske known, e.g., transfection, el ectropoPEL/Us008/013662
cal ci um phosphate precipitation, mcroinjection,
transformation, viral infection, and/or the ||ike

[00381 O tRpression in thearrasass b avipe %erdp@medep@éq%ﬁemt%l%e The
process 1%({1995%5@ %{m&:hﬁ%ub}? of ﬁ}% érenla ?ntgl IO iaée i&ﬂﬁﬁ%laﬂon of
vector or onrng vec . n sone e nent

the mRN@ into £ polypeptizlegi neered to i ncorporate a desired gene
on its chronosone or in its genone. Many host cells

[0039] agn{ D e lr]g% " ge H%e%Ho ein %EI)S tg ggegee gég}ﬁsogéﬁﬁifn the wild-

type ho§¥| whlle M%' teft ' @logCh QR RéFersho ladleas ﬁbﬁ[&nﬁﬂg%ﬁnd 1§Qh£jw11d -type
ring Harbor Press (3r ed., 2001); and Brent et al

host. Current Protocol s in Ml ecul ar Bi ol ogy, John W/ ey &
Sons, Inc. (ringbou ed., 2003). In sonme enbodi nents,
[0040] t Eg%gﬁést‘ ,cgl?l erférsc’ tcf‘a ﬁviﬁg ec\égtéfrl]tge W%]llx a RL%QOA}&%OJEE)% L}’h%%fpotlde

sequendedis & be dSlth'ds ®etn tigrodacyde ﬁﬁﬁ:) linvih@tell mchidos benhta ailfuyed cell and a
identical to that of refer ence s lg t he
cell withigerh¥ing OreRRiam. rMERISF BYERduEhE S stersgs e el niclediide

sequendd iff! tg@ F&il E}%rvgélgl%xh owhy, @' atHﬂé eclibg neh&?f%ge&uﬁﬁ' cr!i'i@}hlﬂg)hosphate

the ability to ance rans atio n MRNA enco
prec1p1tbtyora ngjeroén; edticing trendetmatidorvirdgsientyn, hedsc thediled @ien, the

acti vi.t eat i ons i he referenc .
heterol 3 Bofbucltaufle Bttt 3V b b BEeed nly P ¥l &fREfoable expression
vector cTRMUHBRCRecRIr. AR sGRB RO M Ets) BSktideNS cAbAéh EXd &B®! iorporate a

vector containing a pronoter operably linked to a

desired gepaoon by Chjemeserne ar eitegaiomentMamshost velis eapthessapleyed (e.g.,
1 h

CHO ool EMRY scF g IR Ry LB IGENRIE Gt Sl 0%, Sifitorodier al.

Moleculye@onihg: A rLaB&AcMnyo\ﬂaﬁwab rﬂ?(ﬁlﬂ@phﬁ@ Gldrieor Igesrse(3f“s:dt HGOI) and

Brent el Chreal Eac ML GG Hieie W HFicrpra B, (ingbou ed.,

2003). ﬁ?%ﬂﬁ@&ﬁbé&n@n{suﬁetﬂoml IE‘%Bi(é}SJotu[ 84¢2] The term
I nducing agent” i's used to refér to a chenical,

bi ol ogi cal or physr cal agent that effects transl ation
[0041] f r Grhederm Huhuedlog erefera s atqusned whishhiaae stryctares(ergatnuciaptide

covnd FRRPRRGLFRIROHLR) D ;20 ST SHA

mRNA tragdlgasaleraaye e@erﬂ@ﬁﬁhls@lbsﬁblﬁlﬁélh) utTipicallys vied hcﬁﬁolog maintains
expr essi on. An i nduci n ent can be, for exanp

the abiligy apesimnslasiontod apmi neaded hysa gg(lmfégterqsér Homologs may
be screeﬁré@?a}l a%tlvi@){ Bf eafth ﬁﬂJtz?uo%E P b1e Btk %e@ﬁ'ﬁﬁé désléﬁhe@%(ﬁ/e,
ta n, or a lack of a nutrien or none,

inserting ﬂm\mhtafedc.%qxre,nce) at drhepprofeegte positamirben exprenspawmedtor hantaining a

promor GERAL VTSt e et St i Seor can
then be Ritfoda€ed ihfPd RéREeRko Btinihié ednRiondihe Prdt@iﬁ ent&ded by the gene.
intended to include a piece of polynucleotide seguence

If translpgorgfromthgye parfe genisas theesamei as dhattoé theaeporerrgean ggderrthercontrol

of the retfg%nce enhancer sequence then the mutated sequence is a functional homolog.

[0042] The term "inducing agent" is used to refer to a chemical, biological or physical
agent that effects translation from an inducible translational regulatory element. In response
to exposure to an inducing agent, translation from the element generally is initiated de novo

or is increased above a basal or constitutive level of expression. An inducing agent can be,
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sequences with which it is imediately contiguous in
the naturally occurring genonme of the organism The
w@eoeN7ss pol ynucl eoti de can be an ol i gonucl ecPCTES2008/013662
which is either double or single stranded; a
pol ynucl eotide fragnent incorporated into a vector;
for exampbg nrémsswngélﬂnoedo which 2 ¢rdl ig ekprsed.dor axamidara/egat er %ﬁld shock, a

o oS24 BRI, P RO, OGS B B o

like; oreah padcbepbuiethan®ass thegrowtheormiifferendisidnasate eém cell such asa
separ at ed ftrom ot her acconpanyi ng bi ol ogi cal
hormone g3 grewthsfagi9rt hat, typically, it has at |east 85
percent of a sanple or greater percentage. [0044] The

[0043] t er’me M&éee%dlﬁgd §Pﬂﬁ&‘?ﬁk§?pol?’n&wﬁb@lselﬁiegd&?%l'iﬁﬂﬁge a piece of
nucleic acid,” or "polynucleotide sequence," refers

polynuql@taiecﬁewuce beogtu aNa‘b)t whishdes bédnaseleted @t botd epdis fmmthr: n
bl e- st rand

sequendGt iR i Bte i s BioB i AN BGuHERE Bhome of the

organisAAt THeAburified RPriud ROt 84n Ba bliiombclebtidewhRhGs aithed Holible or
a manner simlar to naturallyoccurring nucleotides.

single sigrdes; @ pabyindclsetdrefiagrmentancasporated anto agyeskasy § Fag@ent inserted

into the?%%ﬂgr%g% csi’eu #&%%%k&@% 81%3%%%9 Sra f&?@@n&ﬁggﬁ] Q¢E ﬁrobe. The

om eukaryo

phrase '&ukﬁaMtﬂlHyQ)uEI\I’A\aﬂqen gefﬁrrﬁﬁrmal poaynua‘dé)lde anehns yinit lilet inolecule has
RNA sequences, &1 are not limted thereto

DNA
been sepg5aiAS]froh atCE RrROTRBHBE OO RmPOERIS 8P dhakciyically, it has at
1eastg5§§%ﬁpgpa g:ﬁﬁ)@@loﬁ @at&?@ﬁ:‘éhﬂa?& transcri p.tl on and at

which transcription 1s initrated. A variety of
pronmoter sequences are known in the art. For exanpl e
[0044] s uchhedpmmimicieatisa spqusingele,'nuplric agid saguenice, i "nefdelp @cid,"

polynu-lc—ég'ta‘gg sequbnc%CAA }:ers W& aeoxtgf? er%ﬁ%haae% é%?gua%ﬁl glfmer in

romﬁers e. g., prom)t

either sﬁh@leSBf dSuHIG—str&Edidffoﬁﬂ Cdnidunfd¥F otHR B3B8 Sieniflde ssdinpabdes kiiewn
pronoter is of the inducible type, then its activity

analogsm epkial aycleptidesshaitydridizedn npmwcr@@ 1 ganAnner ooy tom%turally-
occurrlrf 1440 Nﬁﬁgﬁracﬁgseﬂwg éér%@g 4B ufl’g(}é& L&@gﬁ&’s

er sequence or IS a p r sectl on Of
eukarquesméN@esequs n:ﬂ?ﬂb% saqubnt:é‘&afrdﬁhl/éukhabtlc mtlﬁ%Af genoniic ONA
starts t thE OSltlon tra SCf
sequencis Jonusikamis e oA B et Bty 8T Seindie BNa s RA

sequencB&)But Q{er{dﬂﬁnﬁ&quﬂ&e{oegl on. In bacteria, it may contain
a ri bosome binding site(RBS) known as the

i ne- Del garno sequence. The 5 ' |eader may be a
[0045] huer\eé%mb FPIRTIOLET h cRBDE Nudeic|agidgsequensecapatie of dirRtingy

transcrl%ig)dl 4%%% %g{rar#s}dgg{é(?% Esq}{ﬁ{a?eld i%k(ﬁ%?? %g Btdr?%(%)t?x;&tqmnces are
known iagb®ait aF edxangflersach elefm:ntstdao madludd, bkagre noetimited to, TATA-
boves, QB o e S R B P e i PGk S Ak 3, 76, and
T3 proniﬁifél@}? lag SP st8Nfd ScyRA8 AP YeddoléEddeten® IPHRTTbRIOIMIEDS the

inducible type, then its activity increases in response to an inducing agent.

[0046] The five prime leader or untranslated region (5' leader, 5’ leader sequence or 5’
UTR) is a particular section of messenger RNA (mRNA) and the DNA that codes for it. It
starts at the +1 position (where transcription begins) and ends just before the start codon

(usually AUG) of the coding region. In bacteria, it may contain a ribosome binding site
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transcription is under the control of the pronoter and
the transcript produced is correctly translated into

wo b@oprissei n nornmal |y encoded by the gene. Si nPCHDE2008/613662
transl ati onal enhancer el enent i s oper ably associ at ed

with a gene of _interest if it allows up-regul ated
(RBS) knonsnsihe ShinstDel camucgyaniec b Sdeades mapie afapglred or more

fi
nucleotgﬁgﬁlﬁlﬁ onaﬁjgtgeg)glﬁ g%y%\%féb&?fdngasq g%ﬂgi Vethl klﬂg)b%se? g(i:j }e(r)l%th).
of an expression vector that provi des a S|te or neans
[0047] f or Thti tesuf* omrablyllmgad’f om“qphradvl)paﬂsgmﬁcd’émfﬂdéo ﬁmggmiélnkage

into.th a directi nker
betweep Btz imeris Bt arkiBingS 1§ ineRoisb S Fop PSRRI Bl heir
normal F@Sdtioh§ ! F @ ex@nihe) uclefa $Lopefatidg hkddod aSR ek RS Svhenafs
restriction sites. Eon restriction cleavage, the two

transcrigfipis yndet the sonwal afdhe promaier and the Frémﬁcﬂpb@l%‘%&q is soredly

translatgcﬁ ngcsrg-ngegalrfrs‘r‘%m E&qﬁal@%‘h@&’ded‘}q}{ tlﬂg %eﬁ r%‘lll?fﬁfaﬂglb%/ %glfnsgét}on&g%rhhancer

res
element ﬁibbéxiabtyi BBodihtedvddea garhdinterest i€ itnllowstupategalated translation of a
nconpl enentary and thereby permt directional
mRNAlt%%ﬁrtbieéﬁm&? the 88Fynucl eoti de sequence into the
cassette. For exanple, the sequence of nucl eotides
[0048] 2daREGhh&L oﬂﬁt[c‘?&ﬁfd@@ﬁéiaﬂté%? diBctfondl l‘?@aﬂitoﬁ' @ gaa polylinker, is a
sequence of nucleotides that defines i ple
region ofi aneaxpressiah vcﬂonthagpmm a sither eeahgefos équetmml bgatlon ofa

oti des a ti opal n, def i
polynucliidE St eREe PP R e\ ] TRUEAR, 2%l PPy afeuence of
nucleotitiéb tHap H€firfds @Wo g n$dr§ estli HMUBnddRNe1d28¢ FcOSIDIoR GEquendés, or

poses of treatnment refers to _any aninmal classified

restrxctlgg sesrdra resteicon cleaviags, dsdwasHehYiglgrohgsivafegmini to which a
polynuc’i_:éﬁml@ es@&qh ke @%Bgﬁgﬁgd ﬁﬂ!hg%kﬁrekﬁ U&:@ord GH3n e‘ﬁﬁ;oglment the two

or ses goats, rabbits, an
restrictibn B¢ protida, upmme_dstrlthm tleame qubsmméhnml thaaog pon-"

are used in interchan bl an, enbodi.nent ,
compleREBiPHLtnY BeREHERTIE S50 oMol AREPP S1 P PE CoHds aupaet into the

cassettel qroaeyarﬁﬂlaym% REqERcé BRhudlSot RS Hdir:{p%h fo? dirBétidrdl Bg&ion can
regul ate transcription. For exanple, such factors

contain jarsedueties oburclentislen that Hpﬂnqsgdulttlple cbr;elvpgnal clargag m@amsu |Where the

sequenci s F5des oG abr o fecnial fit ik posnc My pegfndisies

is referré®bo afxmiiie efonfpiRNCES enCOdl ng such factors
i nclude, but are not limted to, GenBank accessi on

nu ers K02276 C KO0650 (c-fos BC002981
[0049) (¢ Thgrigrm Wwi'( cwmzpsewfzwsnér&E?@ss)towys%nf{léme)ﬁed asa

mamma'ﬁ%lé, ﬁurﬁﬁ%@ ndW AIEER fnatfiié/ E(Qérﬁkl s YP R Auman Miials include
VB4918 (MyoD), 2006293A ( NF- kB) P 853568 (SP6 RNA

dogs, cq@ﬁlcywlerlasse)s shb&BZ@gs,]gba(sT?ame and leyargesp) whNPn@EGSOQ terms
patlent( -P%Eﬁ%l?)l'fé(:?oal%r{l%&? ]ngr)ein fﬁ{:erghd'aggéab(ly l ﬁl a.r? émglocgment ?he subject is

human.

[0050] Transcription factor refers to any polypeptide that is required to initiate or regulate
transcription. For example, such factors include, but are not limited to, c-Myc, c-Fos, c-Jun,
CREB, cEts, GATA, GAL4, GAL4/Vp16, c-Myb, MyoD, NF-kB, bacteriophage-specific
RNA polymerases, Hif-1, and TRE. Example of sequences encoding such factors include,
but are not limited to, GenBank accession numbers K02276 (c-Myc), K00650 (c-fos),
BC002981 (c-jun), M27691 (CREB), X14798 (cEts), M77810 (GATA), K01486 (GAL4),
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[0051] A "substantially identical"™ nucleic acid or

am no acid sequence refers to a nucleic acid or am no
w@eiodozsguence whi ch includes a sequence that PEBUS2008/013662

Ieast 90@6sequence identity to a reference sequence as

red by one of the well known rans _descri bed
AY 136687 &5 LAGVR16). MOASHS (v MBAHEAM ol AAGA2958 (NFneB), NP

{ A
353568 SR doAiRLlo. AABIAELPLT R85 pAlFfer, MG 8011
polymesasglexlE36 46684 GHIFbY ahd NﬁéS%ﬁ(fH{E)a ngth as conpared to
the reference sequence, i.e., consisting of about the

[0051] D oln§ égl?n‘rt)er a@gq&fp&ﬁt I g;tjx?;g]?tcrﬁg groaf}'{(lzlbg arFe ﬁlegﬁég:e%?fgfs to a nucleic

acid orRAINOHGH S&fueHE VRRUEANBSIs-a QRARE tIRR HdS ACIRadt 9O delMence
can be readily determ ned with various nethods known

identity to a tgéeremce. se@tﬂnceﬁama@red bie ot alSir welldgioawn grpgrams described

herein %\)%C ,l }g]?}\???uéﬁg gt%:}éc g@%"a%rﬁ%e&r% Tﬂg %Jekﬁﬁ:@ H%&Cy&g I%gtapleast 95%,

at least®8%Rahd §0RaAMOIROt In sdhiesmtsodimerits,atit Bgbjactisdqagel m;f%out the
t he BLASTP pro%ram uses as def auI ts a wordlength (W
same lepgthzas compasgdeetthe reberengs) segrence, i arfnengetaigys the same number

of cont%ﬁ&gé 51% n%%{ﬂéﬁmgggse(ggp@l?ﬁ%@gg‘f%er A E{ gﬁ%@%}del}l@glhues (for

polynudectidersequéndes)t ity i s determ ned by conparing two
optinally al i gned sequences over a conmpari son w ndow,

e|n th rtion of ,t.h ol otide seque
100521 {1 S e By kil B Sttty e RO R 4TS SNSRI in the
art. Fofl@ladiplonhe BLASTN gi2sdm for %Q@lﬁéﬂi&ds gaeﬁdaef) usef a¢ gstaelts a
sequence (which does not include additions or

wordle@@h M @i}, anorxpsptation (E)efi 1ga MEm Not-41and a eaampasiso o€ bath
=
srands 16t SRS A0 30y MBLASTE ¥l RETLPUT BYIIERR (W)

of 3, ancaxpadtaticn @)iod 10eaidihe BICISITM R schdtihmaain@oe H.‘Rnikoff & Henikoff,

proc. Niflbend. 551 FP R B LToBRRcPBnshes loearentt igying o determined

b £ tv&H'épinE‘alI Ai SCRITP AL atwindbl, Rinéidigdth
ycom? eéresu tt by}Jj Cgﬂtegngﬁeeggethe gé:?l?gﬁrtlage of bsequencet ©

portionjod gret palynucled088 bediivace irthe tomparsioatwindaiw reashiaeble additions or

deletiofy (7 RS FhETRRBERO B TEIE S GE P oHar P b Bt ditions
or delefidm@N TR dpiiRdFali e R ott}@ t%%@éuéﬂcé@ nﬂh@t terdtigisichiRulated by
cap-structure_ al one. | es of TEEs known In the art

determinifg) thejaumbey friosiion at wh 'the idgaiécal apcleiceaced Rase or amino acid

B T T

number ki nsatelied pdssiohe bp dhewetatnnmber gf posSE:@s liDtidGsinddw3H.comparison
nl ess ot her oted, TEEs refer both .
and mul LIRS 418 B L 0 fhygeld thrraeresntrge uéﬂ%}g- and
t he correspondi ng codi ng sequence elenents i n DNA
[0053] Seqriners "ﬁﬁﬁﬁﬂﬂonaﬂérﬁﬁﬁée@"ele@%lt (ERIBRNERYEs to cis-acting sequences

pol ynucl eoti des" or translatlon enhancer
that incyea$s,thg @megni efepolypeptide or protein produced from an mRNA, above the
translation level from the cap-structure alone. Examples of TEEs known in the art include
sequences in the 5'-leader of the Gtx homeodomain protein (Chappell ef al., Proc. Natl. Acad.
Sci. USA 101:9590-9594, 2004). In addition, novel TEEs are disclosed herein, e.g., SEQ ID
NOs:1-35. Unless otherwise noted, TEEs refer to both the translation enhancing elements in

mRNA sequences and the corresponding coding sequence elements in DNA sequences.
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sequences"” are pol ynucl eotides which include one or

nore of the specific TEE exenplified herein (i.e., SEQ
WO DpoM@ssssal- 35) or their variants, honol ogs or PCT/US2008/013662

functional derivatives. One or nultiple copies of a
specific TEE can be present in the polgnucl otides :
[0054] Th e Trepslatiqnal ephapeerpolyuclsatidess on aaRslatiag phanges splygugleotide

sequené“egn aRS AV ERMAREs WhicBNRc1fle B & ﬁ@ﬁ%@ﬁ@%ﬁgtﬂﬁ?ﬁﬁ exéinplified

sequernce segmsnt can harbor one or npre . .
herein Gpe SEQ D NEEs! -8 $poqtheif ivedarits rheimologs drfusdionalldeEivistivesg One or

i BSHERS A 1, B 0 B SR R Bk BECYERSE:

translatRSHaY SiHah 89t dolthucleBBeCaR B BAIRISAVME 0P more sequence segments.
het er ogeneous. Thus, the nul tiple sequence segnments In

A sequencesagrsritcan harboe heprmorgef the spdcifia THEs exampldiggdierein, with

identical or. differen RESHRL . ifi
each Tigfy BNk of inink of it b BE o s Wit PESElehe scaipengg e
presentGR Rin@8slafior@ ehhkert fidysutitide cthd ik balismogunousient i cal
or different orgiani zation of the TEEs within each

heteroggmepuyen cEnuselgfEpHltipIeoegUnCT Regrpaithina wanslatiogal qphancer
n V | n . H . . . . .
P Olynu%l?étgdg%edr? g‘ to édéégh?igog? ntf%g%r esg(%ﬁ%% 9}139 6 ay@lﬁi onsiet
herein, éfentital o8 Wiffdremmundenpf copies ofisch of theispedifiniTdEds, amblioc identical

...of a disease ) a cardi ac dysfunction
or diffeginy Bugtann e LEES WiBn ek sRUEREEBRM hni bi ¢ 1 ng
further devel opnent of the disease, condition, or

[0055] di SPHckefm “BURIMRCIo? “hlleviffih”dhclhdRahdRArhinifflidH®f compounds or
patients already suffering fromthe di sease or

agents i@j asybifst torevasttior gelay Hessenspt efifhe syynplams, eqrapligasiopsjor
. . i i er i .0.\b .
s 1085 40, ORI 0L 050 el P Y IR g o
arrestind @ a%hibih'ﬁg dnstedr defelbpent cfehs disease, dondjpiody endisdrder. Subjects in
mani festation of clinical gr, subclinical synpto
need offfsairaeft jneghde H’?é‘reﬁﬁé&‘te?&_i)’ w&m 5B Hhegfiscae By ipicRapwell as
those pl?ﬁﬁ’l% RAR: AL HROrder8r MRIRE IEwhah! (RO dRbrdeP & Hib§ASRNtddD

e treatnent of cardiac renodeling and/ or heart
failure, a therapeutic agent may directly decrease the
[0056] patTreatoppt iy thiserephydantie (tooprevent ge delan thansetefetherdisgase, or to
sceptd bl e t I eat ment . ot her .t herapew | n
prevent TS SRSt ot i 3L b o SRl E AR beBpRic

supprespiohon dllbwatid el Satptems aftel thoeiinifegtatiGingltic idisease. In the
definite pattern of organization such that the

treatmegtfrcasdipoiemsdeljos aad/geRearptagtise f sharprautis agen peavagirsetly
decreast WRSE10ey OERE ARLFITO! RnBNaPBiRiShaiedihgpible to treatment by
other thermpyuticdgeatsi de sequences (e.g. , plasmd or virus)

into which a segnent of foreign DNA can be spliced in

10057 07 S8 SR ool B o PPRauie P S 68 demBus
arranged in a definite pattern of organization such that the expression of genes/gene products
that are operably linked to these elements can be predictably controlled. Typically, they are
transmissible polynucleotide sequences (e.g., plasmid or virus) into which a segment of
foreign DNA can be spliced in order to introduce the foreign DNA into host cells to promote

its replication and/or transcription.

[0058] A cloning vector is a DNA sequence (typically a plasmid or phage) which is able

to replicate autonomously in a host cell, and which is characterized by one or a small number

13



[0058] A cloning vector is a DNA sequence (typically a

plasm d or phage) which is able to replicate
wa@eionnmseausly in a host cell, and which is PCT/US2008/013662

characterized by one or a snmall nunberof restriction

d |
of restrighgn BRAoopp gwereraatUamBies ot oreigs Db SBUGETLaY hE SFep into
the vect{pp a%kgégslt%gﬁ'%rdgpﬁ) B'rﬁ%a b h@Re g AU A8nidk Jf I?i?e fragment.

y contai'n one or nore narkers
The vecson majobmtﬁmrona e mome tiaekersisntable foatiseoin thé identifiedtionradd

ells r exanp mar ker s tet
transforg}edé:ﬁﬂ§ qqertgnp]gs{r@{kgﬁ%@ay PW%%:] tp kﬁcyé:glgiz 82 grlg'@lﬁmjg é‘?SlStanCC
is simlar to a cloning vector but is capable of

[0059] | NOAKE EXGredsitsh RERIraS Sinfilar & a tloRingNAcidi dut Raapikteof inducing the
clonedinto it, after transformation into a host. The

expresscmmfé@e DN that hasfeden elqried dita 1 Afler transoretien gpto grhost. The
I [
ctonca By BORL ARG B S84 B1 2, BN IFHAEIE g ey
sequendee ik @gsiofMelerder @hastdrs. Frometer setflientdslmaybe constitutive,
repressible. Ill. Translational Enhancer
lndUCIbbd?ryﬁlkféﬁsé@ﬁ des and Reconbi nant Vectors [0060]
Provi ded herein are isolated or substantially purified
pol ynucl eoti des which function as transl ati onal

II1. TRNSAGGhA - rﬂ;hgcse?Pto[ o) fe ’.é%rlﬁldlfer& %ﬁn?é% Xectors

[0060] L;?@’S{ﬁlﬁt i ?r%l& frgg%ﬁgtg%?gsu%ﬁngﬁg% aé df Igolg dc?esoer‘%es which

functlotdﬁsf fr4@ldt\oa8l enhBcdrd. aNisdsa iafslatiortl Bﬂﬂmeér polynucleotldes include the
nore_sequence

nucl eoti des can contai n one or
speclﬁosnﬁﬁ%tr@nslmnam%nfqﬁ@le@éﬁﬁ%ﬂsﬁ%s) Qﬁslwqh%rsmrl their variants,

homolo'g\p rﬁ%{n Wl fdf‘éé%%}ég kg N%s@tg)o M)érh-{aml:i} é{otﬁrggﬁisellagthgocna?oontam

one or 1ORABGEINCP 6¢gerts Frtidilezsthe aoneomisaMotioh€SBQ IONO:1), Motif 2

(sEQ IR RRAERaeTERATAVG 1D &es Dot SR B BRI RE e s

translatfoﬁﬁl RHARR: $O1yRELIRBE P TRR @8Rt o ordn el sk @iict d€xriénts that
interest in a vector that harbors one of these nmRNA

include PRESS thespe¢ific mMRNAGREES si@mn mrﬁﬂ@:é@é\l Q¥:53dotAs ¢emonstrated in
the Exaﬁr@?% 0\§ negg}egflﬁlg %Fntﬁl o eacl)ef n erest in Eﬁec%@rotwgt lllzﬂb(ﬁggne of

these mROTA TEES Fedultadin §i ﬁlﬂfcuﬁl&h&ﬁhseadﬂ gtoﬂeﬁﬁlm)dﬁc&iont dn@ﬂéltmﬁ to the
these exenplifie qlgences and can retain the basic

mRNA flFstshewa in SEQrI&:NQG 89 éh%mlﬁﬁ&éﬁfﬁ%?ésq 8 EEpmPass; sauences
that are ?E%s@'%tﬁﬁ? @Ral HUAE Or 9RRE e)@ém}hl ﬁﬁcfﬂc@s Gnd Qﬂ refdth the basic
sequence segnent In the translational

functioreah hha’raaermcd ofrenbhiecing thesxpression of an np¢rably lovked geee of interest in

h MRNA TEE or several of the mRNA TEEs shown in SEQ I D
ahostcfihs: | 35 For each of the specific mRNA TEEs present

in a sequence segnent, there can be just one copy of

[0061] t hea Bﬁ%na_éfégh{énf freths eQHEREEas egiERBE: pdl¢taidey €drycontain just

mul tiple copies of each of the
one specific mRNA TEE or several of the mRNA TEEs shown in SEQ ID NOs:1-35. For

each of the specific mRNA TEEs present in a sequence segment, there can be just one copy

of the mRNA TEE in the sequence segment. Alternatively, multiple copies of each of the
mRNA TEEs can be present in each sequence segment. Typically, the different mRNA TEE
elements in the translational enhancer polynucleotides can be operatively linked adjacent to

each other or separated by spacer nucleotide sequences that can vary from 1 to about 100
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MRNA TEEs can be present in each sequence segnent.
Typically, the different nRNA TEE el enents in the

W@ e@psresé onal enhancer pol ynucl eoti des can bePCT/US2008/013662
operatively |inked adjacent to each other or separated
by spacer nucl eoti de sequences that can vary from1l to

nucleotids in lengitn Romeotransiational qnbaggen polsareleetides spatpinoenly one
sequen%ﬁ@%ﬁ{ %%é/ &‘1{?{1 afrig)%g ég'ntﬁ]l%%{r?g ngﬁﬁgggtz?e% OHGI S plurality of
sequen(&!)degmeﬁlse@m tlﬂdattﬁrcumhlmdmnantp,l the sdqueycendegmeqisenn de homogenous or
segnents. In the |atter enbodi nents, the sequence
heterogeReWent s can be hormpgenous or het er ogeneous. [0062]
Thus, sone enbodinents relate to a translationa

[0062] enhﬂngegonp@ém&cﬁh@atsl rERISBAULAE RIS BAR AN bSlynucleotide
i ncl udes a MRNA TEE sequence that is the sanme or

sequenmstnam whilch yndledasta mBNA EEEweq@fnC@ Hat &cthe saroe or sibhsteatially

denticd % Pt e Psfiances San3 Spel [ BSRIHES s SHRk Rule el Blferss

relate to\ trahs] U Béranéer pdlyptptife selidencdsegnowhidhicentaidpizs, 4, 5, 10,
of a specific nRNA TEE shown in SEQ ID NOs: 1-35.

In
25, 50 egnerecApistPfre Apesific MERNA I shovmriaSEQ ANy 1-35. In some
nycl .
embod RhUME ERLLGR Rhals: (s eRRREaE RG] Simept whic
contains heraihhh ene (d g yR\K 47 BEsr mhmmof ihe chfoethW TEE35hown in SEQ

10 OS5 B e 2 AR o e LS SR T 2

mRNA'T‘PfE% CBRBL Bfeskt ifl-one &r mbre fopids (e]é) 2 35408, 1@2? of ﬁfb'r@?édples)
I'n still sonme other enbodinents,” the translational

In still somreaetherenphsidiments ctbe itrdnslatternal amhanmmlym@boades gsfntaip gnore
than on§ 58%%%@%21?% s?érrtleisnésp I%t%(g 2 (?voev heTci'q ﬁe I {é I%ncic;, pségﬂgﬁtg %&n be

erms 5
identica ReRiths 6f ﬂﬁ%eﬁﬁ%ﬁwﬂc HIH\IAWHESl’arﬁfthéJ ﬁminBSr dffcopis fof each
speci fic MRNA TEE harbored therein. Alternatively, the

SPeClﬁCrmRNAp EEé@dmﬁb@lesee@ néﬁpglae%m@e I fiple sRguange pegments can be
differenit YIP&% Stﬁg gelhcfl f n{]ﬁgﬁs oae) ﬁrHEeE El es Bf" eac of the

spemﬁctrhE.Ne\ 'EBBS)dImytcsf,theHehmbddhamts feeherfehit fﬁEEsRNAo"ﬂ\E)Es shown in

| . 1-35  varia t hese ec c, TEEs
SEQ IDS(Rstigus iiants of fheramernic Dokt imealobasith sigstaang segrence
identityR8n R6®e uk@P63] The specific nRNA TEEs or

ranslatlonal enhancer pol ynucl eoti des di scl osed
erein can be used to construct reconbi nant clonln%$d q
pse

[0063] vech gpepificanBNes SEER oy trendptionabeptrmngerarobynyiclaotidess
herein aR rbe %é&f t%sb%hg}guc"? tr@c%'n%r?a&}t !cﬂ)%u%:lvé%'i&g 81’ ESfp%ssLJht \?ercﬁﬁ léch
I C proteln. ey can al'so

t herapeu
vectors am usbﬁtl ﬁp:&atxbre@smg [l potyiepdds osproteiasf Divkestae g, Iaehera)peutic

. g t hera e i nant vectors can be )
protein.o it sl erer ‘gi“a RRARCUNF FPREICRIONSSHER a3 B yasgines or
gene thétBYWNThd et bYRbAaht \péétdrE‘ %%n%é OhsBicled FMPL bBIshO vefus @R Sther

or nmore of the specif
vehicles known in the art by insertion or incorporation of one or more of the specific mRNA

TEEs or translational enhancer polynucleotides described herein. Examples of such vehicles
are discussed in the Examples below. Typically, the vectors contain a promoter suitable for
expression a polypeptide of interest in a host cell (e.g., mammalian host cells). In the vectors,
a TEE-containing sequence is operably linked to the promoter, e.g., at 3’ to the promoter.

The TEE-containing sequence can be one of the specific TEEs shown in SEQ ID NOs:1-35,

a sequence segment including a TEE or a translational enhancer polynucleotide as described

15



TEEs or translational enhancer polynucl eotides

descri bed herein. Exanples of such vehicles are
wale@enssed i n the Exanples below. Typically, tPET/US2008/013662

vectors contain a pronoter suitable for expression a

pol ypeptide of interest in a host ceI
above. ﬂglmpqoas(pm@gglt@@pllg harbppa segueneecaidrugleo des adapted for directional
0
hgatlon I@@%&L@H&lﬁg s&&gﬂgdqél%ghﬁxﬁ%&g}gg%%ﬁgé %)f‘lﬁj%egt. Fop Example, a
polylle’diEan ba bmpmyreg f&edumng ¢hecpulyhelatide séquehee spthat thecloned

TEEs sh i,n, SEQ uence se
sequenseris PBRTARG LOkPEED 1 Bt £l of BGEHS: 2 he TEE-

contamﬂ%l KREHCEOPH I finRS s ARSSII MRARIEAY Geq u-Ehé‘ethﬁ&‘tt(ﬁh%aQ@E‘ series of three
ditionally harbor a sequence of nucl eoti des adapt ed

or moref dosedly spaced mastiction gadoroiclease mcpgnition s¢quon¢asdsesegge Pembrook

et al., s%%%ﬁ dl:nﬁggfle eglgqﬁaﬁg t !ﬁ%}% d@lésarlapetéiﬁglgﬁ%ﬁf(zﬁg}glf:ﬁéﬁggec%rs allow the

polynuddéedtide lé@i]&@&é tebsSaaneNme &R vebdts dthepositned taqHETEE ié present
erably linked to and put under the control of the
in the SpFeg

dertad theienscribedrmBiNh easadingyths @glpspiade gloniaresiker s

are pol ynucl eoti de sequences that can have a series of

t hr 0 :
[0064] X eclg gﬁl&t&llog?]& Erlgjldgﬁlgeeg a?@ gfeéeﬁEE %8&5&*3% ?ég]ggﬂc% %ifxé F&dMmbinant
vectors geguridpd héreirsfuntheeahoalh meehe pf aﬁeraistlanstpo&trmdlelondd: biecoding a

. Exanpl es, .t he..vectors allow_the ucl eot
protein 66 ARNBERtids QLA ETeSh 6L B8 OF HECRCr P polp e Fidesegpence i
operabl? Gink&Bio 4 O mbEE sb§uddces §§d‘fhe' TER %ugh fal:ﬂ’i@éi@ EheQ%‘fﬁEl@ﬁt
ranscri bed mRNA encodi ng the pol ygept ide of interest.

transcriptieyedf the msaded p¢l@nuqlgottd¢e§egmng¢gurea gﬁd:etlh dranslation of eukaryotlc

nce,
oo 36 BURL OB P < RBAS AT L AR By reon

linkage aemdey Ayebeoter ded tHerede Bguﬂexastcsheulﬂ r@lt cmtﬁml gnpemer\dmmg
interest. The gene of jnterest or

codons ervﬁ ioning iThe pgefﬁa%%suica cgﬁ!@saaweﬁvlh ibthefrmation of a fusion
R B R e R et
formatl@eqfxepﬁ:;mdle nhad eltbattemainhtes 'lu'pstresahad)ﬁ the aothertik anityastonacodon or
overtan s £ o S R b e ey o
interest Wh@émérﬁbd@m foftén BRNKIeS thd NQIIBSinEH UntrendIAed COTRFs&uences.
. Sg!iéﬁlntervenlng codons for nethionine. The presence of

n some

cogwdimeniaythe 8slgpderiandfond’ potranslaterhregions 1 the @put
transcrqlgso‘ht ‘?e{e%éé 'ﬁage %1&%9«2#49 sglgtﬁi% Od 3?% g)? r@ ?f&glhr{gofr%é‘ geﬁer &gﬁterest

In thesetehtiod@héms rat leastomeal S isupsdte® ﬁmh@fS tdadewatidi@nthe 6° untranslated
initiation codon or overlaps the gene, but in a
regions.gj f f erent reading frame. In sone enbodi ments, the gene
of interest which encodes a protein includes the 5'

[0065] | qu@[ca n‘g BpdL traﬂsﬂﬁt'i(ﬁi% Eﬂaﬁgeﬁlw&teﬂ%%%ﬁﬁe trafiscpin promoter
hér enbod |nE‘ntS 5' | eader and

and the AMG aedinat e axeefi pmglanpftthmTEEs pQJatl‘ter tarth@ piomatemand the cap site

0 cl are a resent, 1 n the vector or 0.
of the g feaHifkredf 8 rBLETARL BAREL b Bl Bost il By Bl lifiengy. For
instanceaﬁorheaEEs o entahcé FahDaiinewhdmlotited In tHeSAaRHeB¢Tth® Encoded

the 3' untransl ated, . o )
mRNA, or in the 3' untranslated region. In some embodiments, the TEE is situated in the 5'

leader sequence of the gene of interest or a cistron. In these embodiments, the enhancer
element is positioned within about 1-500 nucleotides, particularly within about 1-100 or

about 1-50 nucleotides of the translation start site.
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regions. [0065] Typically, the translational enhancer
is | ocated between the transcription pronoter and the
WORIBOTIE8. The exact position of the TEEs rel BET/US2008013662
the pronoter and the cap site of the gene of interest
not critical; however, the exact position ma

IS
[0066] 1af f%btncemqr@imyw%wnat@t@m Pob’@ﬁﬁlemdeéaﬁﬁbmﬁééhe
t f
recombg{]a@ggéecg&ﬁ%w Or'o4 n&?{@é g}f@he {ﬂ;%m%glda fné‘tgﬁ&na? eth%Fr elements
shown siBEQ éDIMNAs: S5t Fortahe of tHesé spesificumhenter Blehh:ats5the| veatbes can

sequence of. the gene |ntere t .or a cistron.
harbor jugtne ORY o4 ncqrﬁgenéeﬁlﬁahe@ URY EQRIFR Of the B%E?F

elementM lfd?'eﬂalﬁ?féuto 141015:9& ?’Mgﬁ) Otdh dQSresdGH f‘rbﬁlue{naefské(m%g @isﬂton

about 1-100 or nucl eot | des of
concatemreanefl 23t5i, b6, 24, éﬁt 5%ot & {;@ﬁ%}f angeclﬁcd“r&E)slmwmlgl %EQ ID NOs:1-

ansl at i onal phancer ynuc eotld
55 can {4 S8 AR A RS SRS PR RO T R Yifer R EiERs ave
mult1pl§ ﬁde%ekﬁt%ﬁ@'v&lhbl@ Rdep&iiRAfY 64n RIcRIAENE o6 MM of the Sp&ific
1-35. For any of these specific enhancer
TEE Se@te@ﬁﬁﬂrﬂ@mpﬂlﬁ@d\h@tﬁl@r s can harbor just one copy of the
enhancer el enment or nultiple copies of the same
[0067] enhg Qﬁ&ﬁloﬁl @g?&tomlﬁgﬁnt o @%l‘le%toﬁ \9ec't<ﬂ§ E%é&ltﬁﬁlaﬁﬁﬁﬁhhp&quence
expression’ froman associ ci stron, concateners of
element?, Fbr exdinplehe 8&ctoSéanarontin aw prigih affrepilcfapen,l dmmlﬂ'&ﬁ[:‘spemﬁc

shp i.n S ID NOs: 1- 35.can b resent
marker{ iR gl BpARRaHY PSS Ieshen B dpgeed g fanspiesd Bt fhls, Other
elementd PY@eAih thOV &GS WIRRGR) WH&BQ phh 'hSB cel E?%ﬂie Bﬁlﬁ\'f\}m Yenerally
can i nclude one or nore of the speC| sequences
include sggueptesfineel vedkinetha lmpev@@mf tramsendptian aml tranglation and sequences

mgnahnggféeo{fpmna tbn §% tr ﬁ%élpgﬁ ﬁatngcn;glonaf: %glﬁa%? 4 sggtheélce/sec g also be

present. C'ﬁﬂe o€uibr8ican alko Qﬁctl@didﬂcdlﬁn% SdolubsRt wathin e salleltraScription unit,
peci fic markers mhlch al om1phenotyp|c sel ectjon of

controlljigeelerneis Fucdy a5 RASORE Biring st 5ROl padenylatiop Kgs, additional
transcnﬁt&)c%{?rﬁfg?tnaglgftﬁt@r‘ol thﬁeLkgxtn\é\?\)A‘EtaQﬁﬁ?er\%étr % T%"téfn&ﬁﬂgﬂ&b eht permit
clonings@qpt@sﬁoasadmmiSMatmn bfie hostldellaﬂm smnoénﬂbodummnts ptid wactors

and, trans|. t on an ce i gnaljn he .
include f @PHHEEPUSE DR TICRASLH P B0 GIFPUI B LI F<0E IS el YRSRIidE: gagoded by
the clone& gé&n&ﬁﬁteﬁ’@s‘{ AR QuiBcPSRBE Rbst cENE 1Y §shOERbEAheRtsS the vectors

i ncl ude codi ng sequences within the same transcrlptlon

can alsojip¢lude 8 pabyinorlepide Glabennodes smolecukr tagibsioran fh¢ilititaigeparation of
a host céffl; gl?ttsexpar eP ﬁlle)f r‘r? ll%%%é ﬁgmsall %tos? Fel?ﬁx% hees naot it express the reporter

scriptron u con
gene. different pronoter, sequences that permt cloning,

expression and transformation of a host cell. I'n sone
odi nment the vectors | nclude poI t| de t hat
(0068] i 305 SmBPGRANS, &R FeERMPIAR! YAclt B if ifg o GEpestiag a

protein @ﬂﬁ&?@s@ upé’ukta%tfél HREIBEN REaileRHRIFS tthés@ ikdl8dSHriRge
of the host cell. In sonme enbodi nents, the vectors

mammalian cells as well as insect cells or plant cells. In some embodiments, provided are
DNA vaccines which expresses a target antigen from an expression vector disclosed herein.
A large number of vectors suitable for use in eukaryotes are known in the art. Examples
include the pMSXND expression vector for expression in mammalian cells (Lee and
Nathans, J. Biol. Chem. 263:3521, 1988); baculovirus-derived vectors for expression in
insect cells; and other vectors for eukaryotic expression as described in Botstein et al., Miami

Winter Symp. 19:265, 1982; Broach Cell 28:203, 1982; Bollon et al., J. Cin. Hematol. Oncol.
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can al so include a pol ynucl eotide that encodes a
nmol ecul ar tag that can facilitate separati on of a host
w@ei0b/0ri88¢ expresses the reporter gene from a POBUS2088/013662
that does not express the reporter gene. [0068] In
me enbodi nents, the reconbi nant vectors are _intended
10:39, HﬁO anpEed Bielgon HEarerehenrivg Areatiss [Galdsteipiand Pagscett (eds.),
a S
Acadenl;]igﬁireﬁ%qhé Sy, ﬁ 9&)@ 'IA ﬁqnggt{q?%ﬁslgtg s ﬁﬂe t%klﬂggﬁlaﬁ QhhNEr elements
or polynwdl¢ctide$ aresncm-pemtnddnnﬁnN&, canstoudts dekigned fm\l@omakogouﬁes
whi ch resses a ta ntigen from an. expressiol
recombyRgoy SHTLCABERECHE SAOHIbG ¢ 8ngR CARRISEE 1P 461988 Mansour er
al., Natﬁfe 53%*334% ﬁ%s quh%ma@ e?b’zkﬁtﬁé{PSF§Oﬁr1©8*l%‘ﬂ'béé%scﬂ1hﬁn%bl Nature
I'es’incl’'ude the pMSXND expression vector for
330: 57@)&;98%3& on in mammalian cells (Lee and Nathans, J.
Bi ol . Chem 263: 3521, 1988); bacul ovirus- deri ved
[0069] v eg[% gct]p reXé)u s%ﬁu%iat}grgteégpr ge es&mﬁg gﬂ%gécaﬁlrﬂ?fl dqpanslatlonal
enhanc&¢osyrRicltofitlestdre typidd1BiPreddhtintthe Sy dtOrs db%ra%%hnl&eﬂaa regulatory

Broach Cell 28:203, 1982; Bollon et al,
elemenqqéﬁgh @q a PIOMIQYET, gt@n@gd alg[(g\@O Depsadingon the weg;\;ﬁp pr,qtem of interest

o SRS KTty (SRS BN ESE o

recombirfaat vectors. Bkamples of ploanders tiedt earhé ssa@k inplody theqireoidtet ek the

o s S e P TR SSA0h)  mmecin

early arﬂeﬁﬁ 'bk&ﬁ&ers%fq{ergéﬂl%ﬂ%(% Bk al_J1 GEreL. 8@:6219—%958 '\@'9353 UYhe SV 40
., Nature 336: 348 8; Thomas et al,

early prsmom IBenagzr ah NtDESO et Oel 9H); andathg ﬂl@H@B@MY@rommer

987, Far or S te f
Boshat 34, G TR SRl 338 TR 3T 08 1B R iRl of CaMv
(Brisso el o1 Nnge] 3 1es] 131684\ Pdetipds|cy. , Nags€B13t810f h%f,\)emt: @iil$-length
.operably I'i nked to regul atory el enents such_as
transcripfy yapoLr fi TO&FW%R@&W@/I“&%%@ o €1 » Sderl] E}O@hem 13D:
t S
301, 1989 2 e Plat ERYERTH0mBE EETOIY CRIpRUSHA BNASOYSES07,
1987). Addainalnaromotes tlraut san lh‘ﬂmcplte somstrupt meombimmnt éxgiressam veetors

include Uhﬁgég“@"‘ﬁ—‘ﬁﬂé? tpEfm F:P rgmt Fmaﬁ\ﬁglpum@repb és%%g tp @sggel n
carboxy‘let&@ (és@&@hs (@%!@m BMBOOTDS: €681, 9bsHemBEroylié Bl

Yao et al . Virol. 69:6249- 6258 "1995): the SV 40
Scwncee%ﬁ“} §3§;r18&-%))n erran(l%lne swathase momoma(wléem@‘@il 3EMBAG,, 3:2723,

r t
1984 pbithoy ARG (SR PRt CBERRAT E LS CBRRAT St B 198
octopin®§yrifiedy¥ (0BS) peanotet (Kdncz e MNIENMBO B 2105H-603, 1088%;and heat
Qdel | et al. , Nature, 313:810 1985353 t he fuII-Ien th
shock pramgieisy 4.8+ soybsaphien! % +-ErArdsphbs B (@elsyeel ol r Mo 1ol., 6:559,
1986; sé@\i\ﬁéi‘a?tpl%tWI -BiGE! 15:849qbep). , 13D 301, 1989) and
he coat’ protein promoter 'from TW (Takamatsu et al,

EI\/BO J . 6:307,
[0070] Promoters can include both constitutive and inducible natural promoters as well as

engineered promoters. The CaMV promoters are examples of constitutive promoters. To be
most useful, an inducible promoter should 1) provide low expression in the absence of the
inducer; 2) provide high expression in the presence of the inducer; 3) employ an induction
scheme that does not interfere with the normal physiology of the plant; and 4) have no effect

on the expression of other genes.
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1987). Additional pronoters that can be used to
construct reconbi nant expression vectors include the
wo p@bp7aseduci bl e pronmoter fromthe small subunP@T/082008/013662
ri bul ose bi s-phosphat e carboxyl ase (ssRUBI SCO
(Coruzzi et al, EMBO J., 3:1671, 1984; and Broglie et
[0071] 5|  Ingemersarbo gggntggbe r@ggﬂg}nanﬁﬁw CAR ogmaﬂ]laé:gntam a selectable
markerPTH a‘f'lEe (t%l/;ﬁ 2%11 %R&;} B heno?yéﬁzgl%ch f)gxl%i)as the selection of,
nopal i ne s pr ono
or the sbkeehlng\cfon;ia hBstsce]l cbﬁta?xﬂﬁg tlt&fmark@ﬁlll)l anenitgplimentsthetnhaker gene is
r onot er ‘glKoncz et al

an ant@gtg%gesgtcfﬁae BENet lgqfsla)kthﬁragﬁfﬁp&age anggé)tlc cgg?l)s éla?,f? to select for

transforlﬁ?éaiI plamt c@l@froﬂﬁaﬁhgng?’c&s(tﬁ{rak@ﬂotgfan@orme&/bfixarﬁ:ﬁ% of suitable
9, 1986; Severin et al, Plant Mol.

selectabjls rr&gl?ers mi;@i)e adpmﬁ?n}a] ddannmp,edlhydmfplatn a;¢dmcasb,dty|gromycm -B-

posp ALY B LSRG Eb D RSARPE B FtSble e

amino- ¥ edEeES- F}h@%&hhﬁs}ﬁﬂa&’é‘-‘lmkﬁﬁﬁ{y@h{s nedilyéi aﬁamlls&eilsthnce)
an inducib ronoter should 1) provide | ow expressian

Other sulﬁabtlm@ad@g%wd beknawie tq haseelskilbin the giti @6, ergpnable markers such
(ﬁﬁ@ f ducer; 3) enpl oy

as the an |F onqgc%zhecﬁﬁ&?ggogls %ﬁ(}tegédr%terfere with the
norrml phyS| ol ogy of the plant; and 4) have no effect
on the expression of other genes.[0071] In sone

IV. Ebocéisest Enhdnded Pesiutibm aNPolvpestides of Biteret | onal |y
contain a selectable marker. The marker typically

[0072] encrfasandlatibAdllenRéincRr BB&HQ@IE&%e‘M&h& o188 Fbétdrstdi€ useful in

sel ection of, or the screening fo a host. cell
various destustriah am@themvenm Rmhcannnsarin@nmcﬂn@dtmertth@rmd%me methods
of usm%s% rﬁ (%( ress 1%&‘ an(‘l[tc?rgl%s 8615 § ster%sz H)%g e%%?s?n%\ﬁ‘% i)%x?é El%telns or

proteind With $idustratl uglignit nﬁ‘cﬁfédssd fovers @vpegample] thetdpailiticprotaind that can
transformed. Exanples of suitable selectable nmarkers

be expressed Wit theissroers san er@élfﬁeﬁagrépetawrwl&ba%i; 4R 33dERTERID®,

polspe B BRARARIRIEE LRSS AR g ugnor vinwses .

E. coli, Bmaarogigbsec Ssawteus maﬂhmﬁ;dﬁb/hmblansﬁerﬁé/ lahd ck@negglivirus), and

oves R i e s e o SoARSR e S St e Do biRts
insSét" t itkBles g [ApRHhR proRna; h

proteins CREORP Efﬁ%ﬁetfhglgen%?&?ﬁzgs@% HORdTyIRPROHLRrORIR: growt

promotifg fagiersprPteiriLior Early §pwRting prplanigerrotsing givingensetep oy the

plant unEQF%éx{aﬂPéA@}&nﬁ{ég tal < %BH&HSSJ po'ﬁé&g ec%%e?&z%gﬁ%fjste{n%k ¥ fitals or

other tokizasubfandes,Gual pé hénbtdl@&m)r pbﬁtld&m‘;éstmﬁb o¢lated pk&eins which confer
provi ded are methods of using such, expression

toleranc\?é% {ERpeRIEEe Edemesy RIOksIRS qq_ﬂferéuag resistaneg to fanghRagieria, viruses,
insects AdH A pt%[é?ﬁse(‘)in%)em tcIl‘:oirﬂ‘x‘tiéllélt.alf Y Abe, lét% | {dYmRE involved in

i ncreased 1evels exanpl e, therapeutic proteilns
metabolipethways, bechessfiRSRssyohthseh t he vectors can incl ude

t herapeutic anti bodi es such as Herceptin(r),
[0073] The recombinant vectors harboring the gene of interest and the mRNA TEEs or

enhancer polynucleotides described herein can be introduced into an appropriate host cell by
any means known in the art. For example, the vector can be transfected into the host cell by
calcium phosphate co-precipitation, by conventional mechanical procedures such as
microinjection or electroporation, by insertion of a plasmid encased in liposomes, and by

virus vectors. These techniques are all well known and routinely practiced in the art, e.g.,
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pol ypepti de antigens from various pathogens such as

di sease causing bacteria or viruses (e.g., E coli, P
w@erug7isesa, S. aureus, nmalaria, HV, rabies vPCUES2008/013662

HBV, and cytonegal ovirus), and other proteins such as

| actoferrin, thioredoxin and beta-casei nvacci nes.

Brent eQrhdrursan Paploeols mﬂ@lwlqrr&p@gyp’@bﬂ iWidey &u$angbing. (ringbou ed,,
2003); 51{58%%%%%%% n% tW%lgs aﬂ&%‘?@% d%o {’7872 gérulgtr Ezlto?dgE/SAcademlcé Press,

NY, SebtﬁblpVHm,t;ﬁ) 4 o463 nlSSQJ WHosgcddls attdch harboit t(heftxlaﬁsfpbtamrecombmant
certain_environmental conditions

vector C@ar?ﬁéﬁi@qtﬁ@d a4 isolaled Bsipg theeselgctiop maghey @re%s&fbt%e Vector Large
numbers %F ?chg&ﬁ%ellsc‘fﬁ(ég t l%eéljabvﬁ' iff %%n&{lurﬂ%%l&}? kd&Ss forVeEHP-

rel at proteln |ch confer tolerance to tenperature
contain'm)gtaelslsré&esqacdtsenabsbe:mwﬂeimemhg or teiespmased recombingt, protein may

B B oy R SR R LB
chromat¥gk n‘gl AFinRP MR, clRMEdbRsesis AR thY Hk@aﬁﬁ exﬁi&q%&edﬂ‘heused

recondi nant “vectors harboring the gene of interest and
will depend upptheTBEei fio ipretainamreduced ang thecspseificaiestogbestrexpeagsion system
herein can be introduced into an appropriate host cel
by any neans known in the art. For exanple, the vector
can be transfected into the host cell by cal cium
[0074] phda phaitbodimant cledsptél bt fopexpreysinpothe e¢tontidnt reatbarare al

rOCﬁdures such as croinj ec n or Jectr Qration,
eukarygilg celis eEykasyotyy vegtqsﬁﬂ]géh%yate@ﬁc sabandl 2P G3BirEdion ayiery, allow
for prop}ék Bt | neﬁ?lgltaﬁ{)ﬁdl il B EatioRs BPE%@%e@hﬁnﬁhéhéﬁﬁﬂrbtem‘%%cé\ﬁde g,

practiced in the art, e.g. ,Brent et al
proper ;@ucesemg oPlthmt Wity transvipteglytesyldbion| plgasphdlorl&ﬁlowaméy &

advantagg R pseRfetiofol KRS sel P ke TRP B0 HRRPUF G such o

mammah@AdeNd Eanfieahis hod¥Cell SRS tthOProwih bf a @Blyp@l&ldb dfaﬁterew 83xamples
Host cells which harbor the transfected reconbin

of such pegteel Teaninghide A0, Rk HIHE29 5 Ol GH ekt D MMDCK, NSO and
W138. sel ection marker present on the vector. Large nunbers
of recipient cells may then be grown in a nedi um which
selects for vectorcontaining cells. These cells may be
[0075] us dnl saine entboyinoents, ke gimegred ssamimaléaoedbi syatetnsphattmilinze may

urified '533 Fccordagcﬁ W th conv(le'fnf1 onal. t
recombgpiiiiser Gt Vi efGHEn HPALIes] EXFFOIP TP RELURPLAIp et are
employ@. f FdH imPRE hpea usﬁg%ﬁéﬁ&ﬂﬁ@ le®PicSsiaNdedtbB, thekeBdingRequence of a

exact procedure use depend upon t t he’ specific
protein pf intesesh ajpngvided T@Eoprttw@sl@pe@alfenbw@t pelynedeetide may be ligated

to an adﬁ%&h&%ﬂaﬁé‘crﬁ%%ﬁm nlgltah!)fl %&%{cﬁ [c8917 '} ﬁgﬁ ;gl%h{B'%&t and

ressin tors are

tripartit€léidérysefiehce e This. chﬁnkr&w yériel rﬁawﬂﬁh(bl‘e/lhmﬂed Sxytsttlea‘rsdenandus
mmal i an expression, systens, allow for pro ) )
genome Ry VitFo A inat Yaorespmbisaiion.c fisesien i@ @%ﬁé@%@ﬁreglon of the viral

genome'{?gm?éél@ﬂ FPOPES) Wil feRulP GE 4 Fecofbihant RIr@P&ar RNIE §hdGapable of
he  primary transcript, glycosylation,
expressmgmmamiyyémndle off irgemgst in infected hosts (e.g., see Logan & Shenk, Proc. Natl.
Acad. Sci. USA 81:3655-3659, 1984). Alternatively, the vaccinia virus 7.5K promoter may
be used. (e.g., see, Mackett et al., Proc. Natl. Acad. Sci. USA, 79:7415-7419, 1982; Mackett

etal.,J Virol. 49:857-864, 1984; Panicali ef al.,, Proc. Natl. Acad. Sci. USA, 79:4927-4931,

utilized

1982). Of particular interest are vectors based on bovine papilloma virus which have the
ability to replicate as extrachromasomal elements (Sarver et al., Mol. Cell. Biol. 1:486, 1981).

These vectors can be used for stable expression by including a selectable marker in the
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advant ageously secretion of expressed product.
Therefore, eukaryotic cells such as manmalian cells
wW@2090788he host cells for the protein of a poPgPERL0%IE13662
of interest. Exanples of such host cell lines include
.CHO BHK, HEK293, VERO, HeLa, COS, MDCK, NSO, and V%3
plasmid, 5actEas the nee sence hliernativals thersgiovisalasaoms ean e Fpdiiied for use
r 0 . r .
os  ve Sl ip e of Bt g R OF B0 Bhonfp S5 BE gk pPinteret in host
cells (Qont & bAtligamePeotpNatiedcad=Grei. &3&ABI1e9340HS853uE984g. High level

expressg)dngﬁgg%l é{su%sgélﬁ%? 5 ;!ésgx?g 1\;“ gt. [q?ﬁrp{p%%r%%glgang,eb% fot Em?tted to, the

metallotHigMiat HA SoflotE MAMS! slﬂ_@k?fﬂiﬁét@n@? ide may be |igated
to an adenovirus transcription/translation contro

conpl ex, e.ﬁ. , the |ate pronoter and tripartite |eader
[0076] seqﬁ@dmt cethios expieasion ef demecamhinari#actpes qapsdsothedyeapt dn

th Vi n 10, VitEo ' '
s AR SoSORE Bl o R BLL B Eh e e s
e.g., Bremieer vil. | @hirr @@ RYGR0 (085, ig - Mole€guPBiok gy JoHn3WVilel I8 Soess lhd. (ringbou

in a reconbjnant virus that is viable and capabl e

ed., 208, herldoleridap Bis/pben the Yers! Shecdrsarydes, Strtear éblglf- (eds.),
Cold SRR G g G082 AR oac Byl a0l o302 or

inducibld promoter SiclpasoGii emayrby ubel. usleangtevety, vestos mdpab& esad which
al, Proc. Natl.. . Sci. USA . 79:7415-7419, 1982;
promotgsetiforeel reign B s?que&@éss%$.t§%>1?asa FMOBMPcal i et
al, Proc. Natl. Acad. Sci. USA, 79:4927-4931, 1982).
[0077) OF Ip@aidsGrteé plait SXRedsiod Rcirs irefuSed) AbeekRessVd Megene of
) papi | oma virus which have the ability to replicate as
interestanay becdrismrdycmy ofel rawmer of pompatess. For gramplp, virabgrqmoters such
as the 335 My tnd 05 RIVR blomd@ASet Y BbisEHlr O NaRle bRO-s11:514,
1984) ot Hexpdoaspiottin prurhotastot T Vhgakamasu eAllt EMBIO .e6:307430E , 1987)

retrovjral .geno can be nodjfied for, use as .
may be g uﬁféersw?e?xa pg%uarwgmgrﬁos%haé Pk BB B @y\s’ﬁe@ﬁ%?(lomzn
et al., ENIBOgene] @1 16801 $Hf ahdd B%Ag‘lte G81! Scibkn®48IYUg43, 9884) or heat

Proc. Natl. Acad. SCi. USA 8 1:6349-6353, 1984). Hi gh

shock prametersdiGpries st ab, Mal: Calls Bibk, Gi658-665d 986) mgy ibrdsed.bl e
pronoters, including, but not limted to, the

met ot hi.oni r I I Se-
00781 7 B Bt RSB S SR AR 3 e
with the/ecombihantewecadrs (s AAeinye@systerhn Iiy e@ssuchaystemmbairogt-apha

vectors containing,constitutive or inducible pror}ot ers

califormganugieay pelyhedsggis virug (AP s wsed 36 2 VesiPT IniXPrrsseresnsgenes.
o i | W . . . i u

The ik A 5kl Pl Ot S0 bk

polypeptida svdiag stqueong vay be Slorgdhnin nen-cabentigbisg)ons O ithe Bpus ang placed

AT G S
the zinc@ENgerBclB&tideSifdinflpoBfpaplide/ € ding ¥RfbRleSwilby¢slCinin@étivation of

whi ch
the polyhedrin gene and production of non-occluded recombinant virus (i.e., virus lacking the

proteinaceous coat coded for by the polyhedrin gene). These recombinant viruses are then
used to infect cells in which the inserted gene is expressed. See, e.g., Smith et al., J. Biol.

46:584, 1983; and Smith, U.S. Patent No. 4,215,051).

[0079] Once the recombinant vector has been introduced into the appropriate host cells,

the expressed recombinant protein may be purified in accordance with conventional methods
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pronote integration of foreign DNA sequences into the
yeast chronosone. [0077] In cases where pl ant
WE@2EPess8ONn vectors are used, the expressi on OPCHUS®NE013662
of interest may be driven by any of a nunber of
pronot ers onoters such as

For .exanpl e, r
such aS%gaﬁm, fwlmt@gorﬁwgup %}ﬁé!ta@%é agém@fawomqgé@m %‘Fctgﬂphoresw
and the?%%ﬁl{ The %_Jfgck g%tegﬂr%eusw S d%nﬁ%oﬁ%@%hO@E %b%f‘c %ogé%?b%duced
and therspgcibe exweskxonﬂdﬁsmrmatulumdl Yor pirgrtermy lughbiyeald pedoktiersof
recomb%lha?}égr%?e&%%gta I%geg(tgreosglﬁgli%prg }'eéiog{ Lﬁi&izrltha%iﬁls?hgc%x%l}gcs)lo% vectors
which 07921{]&118 3§g1%§ 3f re]aﬂgé't)ono hoﬁ%@ﬂs EdHOsKtrsaRteaite @édt@b’tb@ﬁ allows

., 6:559-565, 1986) mmy be use

stable l{lt@gmspn Aﬁtfalweﬁon mtp Ve laosp ¢l@r§m<>@®|mg§/ sHemwﬁamtbétabbemtegrated
polynu&é&%n% ﬁqagﬁﬁgo\%/iéglgeggx%ge% Sf Hﬁerest c %{'o% %o mr}nl 1h\§h1ch in hurn can be

reco S IS an 1 nsec n one su

cloned anybéxgpandelihocalitiiesC Eot &xuniple; afonuwlrgahe patodnetisrost R)relgn
virus (AcNPV) is used as a vector to express foreig

DNA, eggigsred valds wiay be allpwed tq grogpiondpt davarir ag .eg%?hfé re@llqusand then
swﬂdwﬁh@a%é@gu&hﬂggﬁ nucl eotide binding pol ypeptide coding
uence may be cloned into non-essential regions of
the virus and placed under control of an AcNPV
pronoter {e.g. , the polyhedrin pronoter). Successful
V. Theapditiemlichtienszi nc fi nger - nucl eoti de bi ndi ng
pol ypepti de coding sequence will result in

[0080] | NaTirihéApioRtie@lard hectrdyyleaRrthat cafbe eﬁﬁﬂ’oyfw(iﬂ watio@Nthédhpeutic
non- occl uded reconbi nant virus (i. ., _Vvirus | acking

applications. fiop examplecovecterdar thegpsutie 9¥prb§slqrmf nFeleyse@nibg constructed
with an; )\tT I@%f&aﬁs@a& | %ﬁ'{&hc&' ﬂo@fﬁ%l gﬁge Hgs%ﬁblé'& glgjoJeQand §

sin rted gene |I's expresse
polynuc‘ﬁﬁmde engodm§ﬁ'tlielnapﬁ1tla|protdm Bithér. exéﬁlp%élnclﬂl%ﬁectmdo be used in
Smth (Eatent No, 4, 215, 051 0079] Once the
vaceines g BibingeREec, GU{ESH PRoACHBR A P ASHINES i nt o ¢ he
appropriate host cells, the expressed reconbi nant
[0081] Pr Gh8bMe FEbolBEndH, ithd @5hsIANOASCAHHANS 1eMhdrls and polynucleotides
conventi onal nethodssuch as extraction, preci pitation,
disclosedthessin arsgisas mythea:frcpadjatgqn Q;‘{Hmtjﬁa'{a@gmgp hgn order to produce increased
antigen ?elv%ﬁt ga%%gée\%cglﬁggg%@et %enera?lg cg?fpr%é(?gf zél? %}%)Igrgsdsy n ve&?o%%vherem

express@ﬂd)fhh@caﬂeﬁmtige@ 1§Kﬂieﬂﬁsd by tife)steicel bf bma@dnmECUf the
erm high-yield groductlon of _reconbi pant

translatlﬁ%‘tf‘@#ﬁ%cer gleainis (@8prdd IBNPg I pder b yamee CTRB‘?CHE}entsh‘éﬁ DNA
vaccine$ A\ REPLRS &s\ﬁ?&r@ Al G agl'ﬁg&? NHRR (1 d&aﬂ&@ﬁgé encoding the

~replication, host cells can transforme
vaccine aptgar ardhhe trahslativnat exttaneeri ai¢reentattho DNA vadmenerextartypically

aso incl e S Fglonior FAOGFRUED Rt ahabhases I aghate Chly Sueh

DNA vdcbine vestorssaii bl gietatedl i att drashce Whittle thel ethbd I welR Rn@»@n in the art.
cl oned and expanded into cell lines. For exanple

For example, mihegs forenaleing endissing PN vhegiae fir anpien enitgienaeg described

in,e.g, <i I{‘.Lfgdﬁﬂ‘% et 91? IQM'A ;N%ﬂth%lg'lﬁlgl P,V\'i g.%%%OEO%gg,' Blo&ilm. Biophys.

nedi a,
Acta., 1489:107, 1999; Cichutek, Dev. Biol. Stand., 100:119, 1999; Davis, Microbes Infect.,

1:7, 1999; and Leitner, Vaccine, 18:765, 1999.

[0082] Any of the vectors described above may be employed to express a vaccine antigen

in the DNA vaccines. Additional vectors that can be used to construct DNA vaccines can
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switched to a selective nedia. V. Therapeutic

Applications [0080] Further provided are vector
WwWGEymbensse hat can be enpl oyed in various ther apenusam08/013662

appl i cations. For exanple, a vector for therapeutic

) expression of proteins can be constr ed with an. mRNA
includemmal ¥gcters sueh at AbYAIC EnsRRATEPX YR M4 3¢ cape Seigndeand

ADVS5 %:ag%{(g\;lﬁl@ %&@ﬁgglsy RUGLEQL bfé@mfdw&%rﬁ‘ Guch dSRICPREATCCH 37254),

exanpl es i nclude vectors to be used in
pcDNABacdnvigsgen Qanlabad, (04)e ableV [aWatipaal GenxlMettoohalkeratons

Univerg SN e RieshaM Loy Aol AT CERT-BOR R S OGS FH4S). and
pECV29i(ATCe39¢ 1 8B Exanipl& 3 pR6mbird st daheRnaofd iafthOMNfcine

vaccines. |In order to produce increased antigen
vectors|imahedes ¢ gt.Hbe BMAOwady prassotern thepeyteraegaleNinyg ipwraskiate eerlof
n, ex ssi,an ve erej ' . a vaccine
promor ARG SR E ey B B BARIBER AL, Vool
the transl ati onal enhancer elenments {e.g., SEQ ID NGs:
[0083] 1- 38 ivetse ssrayrfanbade amtigeds cihbe &Xpiessad by HesDN@Avaccines.

.del i ver expr.ess re.than one antigen. (ther. than
These lgfjaﬁlﬁe e gﬁé GAIBENS, Hepsifisc ngmt}gﬁeﬁg%‘rmﬂflh_g virus antigens,
Herpes S{Iﬁ}?@( @frhpeﬁffﬁgleﬁﬁ BRGRRus GhELBRT miflubha hA a\ﬁ?l%?ﬂsf‘ ®easles virus

~ vector typic y also includes a pronoter for
antigens,Rengue vpts antigens.t Aratemoeda histohitisa avtigens, Semidkiknress virgs

. cell Such DNA vaccjne vectors ca e ner ated in :
antigent Fo0mR GRS R OIS REET DB B P g iecns.
AdditiofXaARrMatio® bhatezehs that B Bexdhébsetdintie DNPA VaeciherecahMe

a given antigen are described in, e.g., Gurunathan et

obtained frompthg websife of BiNAwsiccine £8m927, 2000; Krieg, Bi ochim
Bi ophys. Acta., 1489:107, 1999; G chutek, Dev. Biol.

[0084] St 3 DNAOcdint e ?f&éeﬂ%‘{&%%%9§g®8%ﬂfﬁ%d j)f}kﬁgention or

1999; an el t ner, accil ne, 0082
protectiof agdinst\vefetdors ofie patho ad ez VB indigctive). eBpdhosubgkctsainclude

express a vaccine antigen in, the DNA vacci nes. . .
humans gaHinOp A1 ANTB S SUE AT TOSSHS B Taieg 1Al H B DS RIEDARYine,

chicken¥ AeftRESorRith A bHARts Methy B fAdmifiyeAngds BNMAfactide to a
canarypox virus), MA (a cowox variant), and ADV5

suitable(sabligaioare dascrided e theaars | Segs . ge [Webster st als Yiage.y 82 4951498, 1994,
such ;a LUCl 4 C Vit Foge .
BemSteeaertlaé' bgagc’&fl,% Mg%m%fu%%gra&%gaﬁec ‘gerI'Lg%'gi' a 9o9 Y,

Tsukamdfo &reil.$ Minol &f57M 32011 9991, Sakbhguchpdld ¢ WaciAd,Q@# 747, 389§;, Kodihalli et
pBSL130Q ( ATCC# 87145), and_pECV25 (ATCCH/71 87). )

al, 3. VERhth 639 b1 13070 ROTERL :ifks VBaTnd Self oyl Hlle feal Vaceine,

15:924, 1969 MgleY ‘éF%RrIﬁuhﬁ}ﬁJl.U@cﬁl Bfol975: 39% é@’ﬂ‘ieeé}fdz.}/Vaccine, 18:1893,
pronoter, the cytonegal ovirus i mediate early

2000; Bpyomasiaéy J. dnfeandss., 18hd76,2000us eukaryotic pronoters
descri bed herein. [0083] A diverse array of vaccine

[0085] antﬂl 98405 3 exalean%f(n%re?(?)rse%gog %r Eh%eva%e \éfsllt(fé:éng%syl using one or more
of the specific TEEs or mRNA translational enhancer polynucleotides described herein, the
DNA vaccines can also be formulated with an adjuvant. Suitable adjuvants that can be
employed include, e.g., aluminum phosphate or aluminum hydroxyphosphate,
monophosphoryl-lipid A, QS-21 saponin, dexamethasone, CpG DNA sequences, Cholera
toxin, cytokines or chemokines. Such adjuvants enhance immunogenicity of the DNA
vaccines. Methods of preparing such modified DNA vaccines are known in the art. See, e.g.,

Ulmer et al., Vaccine 18:18, 2000; Schneerson ef al. J. Immunol. 147:2136-2140, 1991;
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These include, e.g., H V-1 antigens, Hepatitis C virus
antigens, Hepatitis B virus antigens, Herpes Sinplex
W@ 20080075886 | gens, Pox virus antigens, |nfl uenzaP@i/posz908/013662
antigens, Measles virus antigens, Dengue virus
.antigens, Entanoeba histolytica antigens, SenjKkij
Sasaki Filele. DT B0 STl gor s g R0, sl 059-1066,
2000; SYAPERAL 9101V 22.498f) 1BoBSURANT 8] of BRIVChAR! 6225503, 1994;
onhal 1 nformati’on of antigens that can
Davis eexby e dmeninoh 15850DN98y Xt enels (Jam Ineuobl. 2918Q 19PBndgies ef al.,

immungE CElafol SRR Bhashy e Victheoh St OS5 OS2I

or protection against infection of a pathogen (e.g.,
[0086] HI MnisBirREibdAimentsiGitovided &@triethddd fod eniunomasexprdsion of a

non- human ani nal s such as rodents (e.g. mce, rats and
therapeyi¢ Proseip iy tregiinents of vhiieusehiscastse I dhese meghrdsyamexpression
e f \,
vector }pa B{[%{% astraxME%tfég Pe an?xgn gg]ceﬁegﬁ gf *)51% é@ﬁe aﬂ%%k?x%g%lgg. Q
therape\(ﬁ&)pﬁoﬁm eie tédnsfedaldntoltdr gkt &Als1dOFyo ﬂ)BBA\sz(Behmsgha the ieteraction
Vacci ne, 17:;1964, 1999: Huang et al
of the Vpﬁtﬁ{,ﬁlgj the t@getlcelliﬁg §1élﬁB§ ge@@ngplste(ﬁq, t8|a suéjo-e?t s amount

sufﬁc1ef&9§9ehcﬁ%‘?ﬁ&ﬁﬁa}tlc‘%sﬁnse in t}{@gl%f 9&3 3811%h éé‘r?e thg:l% 6 ’r]])rr]oecleld\;res have

been used tatqrredhamjured and 11885ited1BaTtic defietter Caet:erahnd \isaldnfeetion in a

number OniEblS7 Sorer ot ARCTSQkRNES TTRERBI4> b0 oh b g

TIBTE@H 119211-2 1 9993 N&t8ni, &t?a%kéW@IB?E@@{ 11[ D@£556I1@93 Mulhgan
addi expression of the vaccin

ition tO ennanc
Sciences oI5 TShne e G R Re. OB, Faech N SYasme 357455460,
|
1992; VEMAhE BARLIGRIE) o EIIARPEL 16981l BPAL G HERTNARS. and
Neuroséin8:36}36y 8995; Kauinkeal Rersidhudeq BrsMedaBuliafl :bb-4énif1%y eldddada er

al.,in d@%dgﬂﬁ%Wgygk% (ﬂgﬁp hosph& (ﬁ{gp%le%:g %H%lleds., 1995); and

Yu etatsa@&{y TherXpIELBasegEe, CpG DNA sequences, Chol era
t'oxi n, cytokines or chenokines. Such adjuvants enhance

i mrunogeni city of the DNA vacci nes. Methods of
[0087] pr e‘{mqun ghssa@h anddusror@s m/suvdzi@ ifereseatmentyighnihe] therapgutic

methodggﬁsr? g?cihehre TITCS?J 1nc?ur§{]$u n;l]%l %ﬁéﬂf}? %ﬁg}%ﬁﬂ%sogr%% iystems, eg.,
lung, bre@s AlkimphbidagastrofYitestinalnangd |gen1ﬁ5ur185‘&@ra36 28]sok8Aakle for treatment
Lodnel | et al . Vacci ne 18: 1059- 1066, 2000 Sasal i
are adepgcarcinomag; whych inchudegmali 1gnangigy suqheAsdRest eploy cancgrs, rgpaéTcell
Ogon- | BIREBObS the small
i 20 B e i i ! S v
intestinéygind wander af thelamplmgjus BaletorBbiphnt €XPrezsion @998 poranmmg an

t .al +.3105,..2000. [,0086 |
mRNA TS Sttt cE e oo Bt e e At NG Bl ety
treating@oRIASIrAR: @f1- ﬁ'ohfb@ﬁt@@ediﬁéa@e Poueh @k Psdrihsish fernpighsredliaris,

of various diseases. In these nethods, an expression
Behcet's syndrome, and lipid histiocytosis. Essentially, any disorder that can be treated or

ameliorated with a therapeutic protein is considered susceptible to treatment with an
expression vector that expresses the therapeutic protein at increased level due to the presence

of the translational enhancer element in the vector.

[0088] A large number of delivery methods can be used to practice the therapeutic

methods described herein. These methods are all well known to those of skill in the art.

24



vector harboring a transl ati onal enhancer el enent or

pol ynucl eoti de and expressing a therapeutic protein
wae@nTwesf ected into target cells, ex vivo orPCHUS1008/013662

t hrough the interaction of the vector and the target

.cell. The conpositions are adm nistered to a subject ‘
Non-vifah vegiordebiyery systemsdnedude P Aeplagiidsgnaked nypleif 3cid, and nucleic

i o RS T SO b UG B3 RO B80S

included¥@¥iAtand RIeA edruses, edhicharave @itberwdpisaimal nf sxtdgratad igan@mes after

s P L Son 58 B o R B B gt
microiniécgigﬂ; bidBRRs, WdsBhies $ifeReMEY, imMuBobddombs LAy caliBf or

993;” Mul 1'i gan, Science 926-932, 1993; Dillon, TIBTECH
lipid:nutleid ®d ¢qngate Bakad DNy, artidial rveri@B7 anbageatenhanged uptake of

Br.unt , , Bi ot echnol 2.1.,149- ; 98:. Vi .
DNA. Liporedlitf is dosr et gr U5 BRI D048 396 U Palg Noy 4 446,787, and
US Pat.ﬁgglﬁ,@'ﬁﬁ?fﬁﬁd Lpsteetion I%B%erﬁéi‘ﬁe s8¥dl dommdrcially4é g. ,]Igggsgectamw

ada et al, in Current Topics in Mcrobiol ogy

and Lipbfectin®) o §ati¢itio @and nentra lipodsthatdse suitd@Sior effmdentueaptat |

.Gene Thera 1:13-26,..1994 0087], Variqus dis
recognie N BRGNS OB LU EEME b oo SRR sty S 01717424 and
WO 9141863 4PBEVery 0Bt BOHScABIEY 1iD& Hdhiffi fiafion) Bie@set ASdues&in vivo

__malignancies of the various organ systens, e.g., |ung,

administnaier) , | ynphoi d, gastrointestinal, and genito-urinary

tract. Also suitable for treatnent are adenocarci nonmas

whi | QC j | SHC 0
l0085] P tEdsGeHE i ABROAIES, EHCRRTTRE (ECLAI (BT fotor be

deliveredawich aaigh delrrdehof spedifcitg ncpartiofilai tisus el A Rirglstdcte is
. and cancer of the_esophagus. A _reconbi nant,k expression . .
typically, gadbt?edcteﬁ\a&? spssyicty RI%‘VFEEeB ﬁyner%@ipa?ﬁsaagaaphgand as a fusion

protein GRANGRS c@ﬁ!p\‘@ﬂéﬂ &Pt A8rudi sk @S BFtaber BhdNigahdab 8Rosen to have

useful 1n treating non-malignant cell-profiferative
affinity forsemsesoskpiwre® hespreseas 0 theprehipipagofsintenésgaFpsgxample, Han et

al. Prog g A Y R 47 S8F wer L g EnoR BRLcsgpeymorine
leukemid Wiuk Qabefhodifidd 18 ekpREGR@HAN BerBf@itfled fo G0S hakethed
susceptible to treatnent with an expression_ vector

recombinga; Visys pniests ssrtaindumpsr ipast cancepediseixpregsing humag spigermal

| t . r i . .
T T RN L L e—
ligand fodiowl ptataie ayd repdtad expresiing dsadptod. Poactangsief filamentous phage

NS O A T
affinity ?(lfrtvill}ﬁ’d']ryvzinryaclhoy&f:ée@lﬁllag SdepRrY Aslﬁhghgﬁ"ﬁ‘lei Aol Q@s&:%n applies

_~plasmds, naked nucleic acid, and hucleic ac
primarily dorplrelxesgtons, tthe sanaepiingplgs vahbeapplisd ¢t nasviral vegiorso rfaich

Viral vector delivery syste i ncl ude déRNA
vectors g xSl il e gt OReRP Al vorake by
specificyggerdfsaft er delivery to the cell. Methods of

non-viral delivery of nucleic acids include

l'i pofection, . o e e
[0090] The expression vectors can be delivered in vivo by administration to an individual
subject, typically by systemic administration (e.g., intravenous, intraperitoneal,
intramuscular, subdermal, or intracranial infusion) or topical application, as described below.
Alternatively, vectors can be delivered to cells ex vivo, such as cells explanted from an
individual subject (e.g., lymphocytes, bone marrow aspirates, tissue biopsy) or universal

donor hematopoietic stem cells, followed by reimplantation of the cells into a subject, usually
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m croinjection, biolistics, virosones, |iposones,
i mmunol i posones, polycation or lipid:nucleic acid
w@owpgeses, naked DNA, artificial virions, aneCT/US2008/013662
agent enhanced upt ake of DNA. Llpofectlon is described
Pat. No. 5,049, 386, US Pat.
after selscg%foravlls Hh&hlthP&tcom%atedttf@@’Fc%S Egivo qudta@é%’%?fl for

dtagnoé'tl%?qggeta&fhg fo? g%:x?% Sﬁg% Iggg :vs:ay e gﬁ%eol?t o}gﬁ@ﬁ%%?% %egizs into the
host or@msns)us mlilkﬂaoﬁvnrto dfdst off skit] in ewegt. olnramcamgpuidiinemt, cells can be
] BB B RO AERA T RELMElo8 ST G
infused bACIE Rt ﬁte(s%ﬂs]e‘éﬂ YRR (Blgs tsﬁg]'ébtgn)\/aﬁbu§ é’élgt?ybei étﬁt%bll%sfor ex vivo

(in vivo adm nistration I n man ene t herapy
transfecalpplare:metl knewn ita those dBskil atbtte atrth(aee el ey kealagyuliure of

Animal \t% oz{) A&%{J%F (f/laéla%frceﬁescﬁgtquy g3er|a e%h%/?j&ﬁ an\}ie@{e 6g’fgree%lc£s cﬂeEi)fherem

for a didcxiBNiGRbf Noweslisblafarddcul@veceBErin beljéats)f or a gi ven
cell type by expressing a ligand as a fusion protein

with a viral coat protein on the viruses outer

surface. The ligand is chosen to have affinity for a

receptor known to be pESAMPPIFESthe cell type of

interest. For exanple, Han et al. (Proc. Natl. Acad.
[0091] Sc iTheUBlt}owﬁg XArmpled abd proyBied)as iferpluar tikbubtratian, Mlnohteyimit the

rine a virus can be nmodified to SS hu
scope. {iesqaries L b st apBatenii PR et prftns SRR 6 1
mmonmhﬁkg@&&mgﬁﬁkﬁaajHgﬂﬁ@ breast cancer ceIIs expreSS|ng
human”epi dermal growth factor receptor. This principle
can be extended to other pairs of virus expressing a
i gand fusion proteln and target ceII expressing a
Example dc e pPositivéfeedbackms ¢ patopmsiagiongleenhancers
engi neered to dlsplay antlbody fragnents (e.g., FAB or
[0092] Fv)Idértifications pETEEs vl vediusg ofih fdumll-ﬂnyn(ﬁcmtromcr paosati veyfeedtyack
chosen cel | y] ar or Altho
vector: QREHFTPR snshdug Fady Py trﬂ«'a%qrtpmg Kor e § Gepading fgnilla
lu01f<:ra§éi r@otﬁrclldﬁ%hp E&ﬁa&%ﬁﬁm@pﬁﬂohﬁﬁeﬂ@ltﬁ‘ QR¥bledbf MRAY tl%am
vectors can be engineered to contain ec
Actlvatmgtsahee®e qUédd.eshicheolyrnces tafisgviption pthai éomyF @tﬁ@iﬂV!Pé6 When

. target cells. .[.00 e expressi n Veg

itrodugeiftGise S TR Blpicliro St B FETa Rt BaRR g and

encodedptoiefs. , Intr¥@ictidhlof akyqsenst et Qa@%aﬁbétrm@dlatwh ih® e 5' leader of
IntravenOUS |ntraper|t0nea| | nt ranuscu

the Gal&\pkfeeigtaen diyesitransiation af Hie G%tﬁMBﬂ@ﬁ)RISA Fb%ﬁ@&tVPw protein can
then bindR0 Ibbﬁ?ﬁﬂo%teg?%a&@és‘fﬁ glgschﬁc&yvldrf%llﬂ i OGh Yiahy (ﬁlptlon and that of

vectors can VIVO Suc
the othec eistron eiapipacifie bifdingrsites in it priodivadrs Qﬂﬁ]eetwto geaesgth,ereby initiating

a posit g BAACK Ao oy W AU BE o i Biries of EAndog) s ibieaial

sequence€ HMr?é’iﬁ@Jdlﬁ»X@ntof)nﬁyfl"r‘stﬁﬁl's |eﬁcdd'iﬁ§e1§1a%@5d GFP (EGFP) were used and
usual | yafter seflecfion for cel have

improvedribe sigotlatoerpiserretioealiwying fxr wol\abon: ef a smgwﬁﬂe@tpl@mmﬂmer

transfected cell. Confirmation involved testing in both the positive feedback system and an

unamplified vector system.

[0093] Figure 1 illustrates a schematic representation of the positive feedback vector
along with the various promoter (P1) and transcriptional enhancer (P2) sequences,

transcription factor (TF) genes, and a gene of interest. The transcription factor gene and the
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di agnostics, research, or for gene therapy (e.g., via
re-infusion of the transfected cells into the host

woe@anissg is well known to those of skill in PEEUSIDS/013662
In an enmbodi nent, cells can be isolated fromthe

subj ect organism transfected with a nucleic acid
gene of(inisrrst mry bpRA)the saree plasrd e different playnidsel ¢ty edection

apphca?&g N4 fu eotlg%@ﬁ&{c): (Nyg{ ll\}\l%ll%tggé In IEM ﬁsﬁgigégeg?llnethe 5

ex Vvivo tron-a
leader afkthd fransoriptien factor sRNA. & gquencEties Ifwayloes ash fra@lationaé

of Ani ! A. Manpal of Basic, .Te
enhanc R AREL W Fac b booiatia s G por g encoded
transcngh&? B8 Q11 Yher O kO sik&iGh ﬂi{?r@ﬂl@t&ybf he @wb %Hl@s driddAtrease their
subj ects). EXAMPLES [ 0091 he foll ow ng exanpl es are

transcriptiovi die dneembedittest, the ¢Qn§tru@tte|xm¢ssel§mw0rli@RNA@ onegncoding a

r_variants be I I
protin 3 ¥ S e W kBonls et 6 e R RRRELe iy Fion
factor. Thetr@aRpapitatofhoth RN AX @d’ﬂﬂ\%nbyﬁﬂﬁhﬁlhl\@ﬁofr@&dbaﬁﬂ@an be enhanced
vect or sgst emfor identifying translatiognal enhancers

by the qxpressipn phthsttranseraptiasfagior YRiinding sitgsdar thedragscription factor that
are locat¥Bih tﬂg%ﬂo%%rﬁ QU lbg;gf%@h% éA ?mgl(lE %gﬁﬁ&ﬂ%%&f tloﬁrﬁctor mRNA is

clstron enco ranscription tor,
expressed from tha eddinteg pRﬁ‘l’lDiei‘ but the trhesiatsom othtshnRNs\t rsdnﬂmked by an

o S BB RTOTE 5 0 SRS O IS ety b
a stabletsfé‘x‘ﬂ@&fﬂ s‘?&bﬁ?ﬂ?e Wheor ﬁ’;%‘ﬁ%gmt&lj Gahth¥R éﬁ co&hﬁnThé‘ §)‘rﬁ’1§’éé%e&f this

into cells, the mnimal pronoters drive very |'ow
transcnp@ouefastomﬁs dapehderRiiashaprgsence of e drapslatien erhancer in the mRNA

encodi g gdgctlon of a sequence that can enhance
r? RfGt on into the 5 |eader of the Gal 4VP16 cistron
drives translation of the Gl 4VvP16 nRNA. The Gl 4VP16

[0094] pr @igurd 2GH0stidlesn Ramthtion dabidvepdeined p‘«mmve feediemkivegtor with a

. transcr| tion, driving iits_own transcription andi;hat
third prefein tqél t prodgip snthesis- dihe dirsti tworgenes (ikanssrinton; factpp,gene
and genk 0P IRERLS ?ﬂ:ftg%) QﬁEE ‘é@ngﬁ@&% i B&:‘é?lgt at 41 fhiredt I‘ﬂR@J.@s contain a TEE

positive TEES we Identified from
in their I51 loaderi Bw third rpamtdtmﬁelg.;dhe Bbiayeus d§rdnuetsin) willancrease the

vons GERE R g O ORR B SOARIGE T F0hs e

reducin@tHeQ¥nitition flonothRtd. The Phirdg&ieig ufiddrithe BhNscBpasHAl @oRes] of
transfected cell. Confirmation involved testing in

promotqsd3n whird ip sisheriaconstaiive prorester ermndnducblesempier {F Lmay also
include )S?O%&Er agﬁ%ﬁ@m[a&gg};ﬁ Fgf &%rsgleé‘uérl Leéj% ﬁ&? S FNRI R tfre gene

epresen ion of thé positive r al ong
of interast hllid thived prateirowil mmﬂntaemo@s&ll TERNdhile tha Smnsqﬁptmnd‘actor gene

enhancey (P2) sequences, nscriptign tor F
will conlpip g gan gl 5%1@ SSfluence ey scamioy g fsp‘FF‘gW“ to the
activity fo??&eocfurg BRReiaNHof MERBEIR pRIduLRELESR caliBy, dNQhRR Jehes M@ ontain
plasmd or on different plasmds. For the selection
a known TEE that is resistant to the activity of the third protein. The three genes may be on

one, two, or three different plasmids.

[0095] More detailed procedures of employing the positive feedback system to identify
TEEs are previously described in, e.g., PCT publication W02007/025008.
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application, a random nucl eoti de sequence (N), n
nucl eotides in length, is present in the 5 |eader of
wao b@oprasscri ption factor nRNA. A sequence t haeCT/US2008/013662
functions as a translational enhancer el ement (TEE)
wi | | faC|I|tate t he transl ation of thls nRNA. The
‘ freons tignalienhpraer BIOYES t o sites

in theprom)tersof t hetvvo genes and [ crease their
[0096] t r d/ming & pualcmonqcrstmn@ rosBibdifeesthack vértorcwyaisny acdescribed above,

codi n f
numerof HieFCR AN ARy s T PERGR e pPPil hfrbrsdn Ghinsse
Hamsteﬁ@@@@l (0B drideiibér defltlinet) ihaladidg BHIhQBhb}aHaﬁstelpKideypéells were
both nRNAs is driven by mninmal onoters but can be
identifiedh nEhsse tramsjational enhapess silonenss (TEE%) fangsde fength Bamrss¥enio

twelve Ndc?eol?i'dgéj' Ag S}%ﬁﬁ‘e 1gﬁret3h ?mﬂ{lﬁi(@) ?8%18?ﬁf Rsd ?EEQ fnc? §%d protein

l"'ocat ed ronoters genes.
productmmdlynlp 0f25tfokdhBOCHO detls. Tmedobrexafilk, tlﬁerempraekstetrﬁ finlcagh copies

t he_ni | _prono ut the translation,of. this mRNA
of the syg¢ EFBCRAR Bicadt oiibe dLieay eireststoand i fup toRE iy size-

matchec?&ﬁf?ﬁlﬂ RGN @ntdi ANSE TERS @Bn&ﬂf&s"@ere“ﬂh&eﬁ@ﬁ trafdfecté®ihto CHO
be a stable stem|oop structure and/or upstream AUG

cells and a$sayed dftan 2c;tmrem§ranmeosyfﬁmm® and refative to thmantivitytof ghe size-

matcheé%cwgrr?i &)nstrglg{) ﬁgn H@qap ﬁé ?%Pugl ded tfh 2 ttrralg:zjaé%)r'rgsrﬁond

respectitélg 6 esdltd bibtbied MithSS Sopié LI 38d1ﬂ©ﬂ:nEHTEEQC The dextu@® bars show
positive feedback vector wwth a third protein to blo

translatigp gphamcmgeqcﬁvgy:ﬁ oharether TR at § ps{ S eqieyeHegsbottom bars 1lhl1<strate
the tran{ LatiSH il h&he iy ﬂ&t &y ﬁH&h@”ﬁE? E&ﬁmﬁﬁ bvﬂ%w 5% tn?)igkl%; sSvere

ane as-I'n exc
empby@bntaln a TEE |n thelr 5' Ieader The third protein
(e g., the Rotavirus NSP3 protein) will increase the

nsla of e first two encaded. nRNAs . bl ockin
10097) ¢ 1 3%ForRh e thesF R SRR RARGE A CigreP g e consentih
motifs WeRERRhtifib@Rohf @8 TERY (S-EE] @'1§Lﬁ‘é gyl S@di\ﬁ:nbés éﬂd@renﬁﬁtﬁhmems of
transcriptional control ronot er whi ¢

the TEEgnetiisrargacioHewst I&NS@EA% (S5Q Hp N(M M@inéll\éSCSGCNGMWA

(SEQ IRRRITRY &t s o %?cﬂ@é f%ltﬁé’ oghégx%g Ica{H%'ie‘%f A%ﬁ@%ﬂ%ﬁféAmC S

denotes her QeWadenbtels 2 e:resandaNdiehIaueE A aded will contain a
known TEE, while the transcri ption factor gene wll

100381 S8 Eptact coipanBeny SAq R SEaor 5 IORL SiBATIGR AR RaRa (SEQ

ID NO: BF anhBrs@&@énQe 0K aBsdht, Ve Br Gflpﬁﬂé%dtom &}P%éeﬁﬁtok QANC or G if
hree genes may contain a known TEE i's

present, rpeesfm@bbm @rﬁhél agabsent, yr eforthf ptreﬂentj pperfeltaélmc orke M is A

or C; Rt }hsr gﬁ?rgene Bf) WS?% , gre éra‘lglg d4 8$ QC eax% i(f F'é the same or

dlfferent hiet, poOgYsthty 6r AQ)@ dDEPfeseHE b&l’féﬁablyl Ai@ﬂ(] fB(3 i§ EE&n&rdi A or G if
previ ously described in, e, fubl ication
present, W@@byy@g@as@mw or %%Wmt,da? erblvRbseBhsleragther

embodith&RN S VoA seGRIRAGER N, FAGM, GR;M;R2R3R, (SEQ ID NO: 3),
wherein R;, R3 and R4 are absent; N1 is A, CorG; S1isCorG; M;isAorC;RyisAor G
and Myis A or C.

[0099] In another embodiment, the Motif 2a sequence is RsM3S,CS3;GCN,GM4WRg
(SEQ ID NO:4). In this sequence, Rs is absent, or A if present, preferably absent; M3 is
absent, or C or A if present, preferably C or A; S; is absent, or C or G if present, preferably C
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[0096] Using a dual nonocistronic positive feedback

vector system as descri bed above, nunerous short
woembenssde sequences that function as transl ap@DOS1008/013662

enhancers in Chinese Hanster Ovary (CHO and ot her

cell lines, includi 2\2 BHK (Ba&/_ hanster Ki dne%() cells .
or G; Spvesr@ of GePbilf Ced.orflhddeisth ans) W isehaanteihAe &l pressrtand Reis

. g i . . .

e, (TSR 2RO b B G, SRIO0 S LB s
RsM;S1CR&6ENERd,, WRe (SBQdD WOo# e iwheprin By ahd Ry abxyahspntt M; is absent, or

25-fold jn cells, In each e le, there are,. N
Aor C fieent #z%&@d% ieE 50 ?’Ff_gg%: s1eR heﬁﬂq frencor §ifiggap Ne s
G, € orOf; DR Kk €L by id gtblictaRsr fleghion. The first construct

i's a” sizemaf ched control i ch contains no TEEs.

Constructs were transiently transfected into CHO cells

and assayed after 2 days. Translation efficiencies are
Exampled] at iAcgivities olfieyrthétiommRIN 0 framdbati ogia erhah cdretensems r ol

construct. In Figure 3, the top 13 bars under the

[00100F orB4sed oRake EcHsEwP ivlifs RSPEabd S hirid B sheSHL TEE sequences
obtained with 5 copies of 13 different TEEs. The next

corresppiging & generaly toMpisdiangr? weanayrihggzetand fested dorgranslation

- 1 i h t Lo
banc G (EESPD R0 SO IIDURAGRUN Sruiing g s
sequenaen otehe gerkliEed fguetvaeowinkppibg 2o nadpmestaryeslezomnpleotidas. that were

0Q97] Several of, these. TEEs sh d seguenc )
synthesze AP ARSARS 1o £AEh PHRER, T @IEE LSRR O S g gbasepaired
nucleotldd§ Bt dafch @fld f ,r@Ui‘dM};egir%k%r ERSs fof @}%nﬁiggﬂfcﬁthé)vectgﬁ%'iﬁg E86R1 and
of two enbodi ments of the TEE notifs are as foll ows:

BamHIRNSeAG¢BRMR SRQlomdNGolthe SanadaveCadnnerasa r¢SEQr NRNA in the
o 1 2) .. 1t is.noted that in the sequences, R,denq

positive el ciprsiF Lol Gleab A GpRBHL O FRE RTINS G
construéts @6ntkinigthe hsteel @hcés were therOfrandientl§GRBkfekeddnt GO cells.

enbodi nent, Mytif la sequence is R IN | SLGAGM .
Cells wereRpsmR RER 3 4 fopthqabilgy of the testi ssqusagebiocahanee trapslation. A
. I [ : IAS: : C
size matHEF ObnurlirfeBhcdyotdonf E5iRnga By Sind e Fthingl¥og o Hfegts of
the TEEsronGrarfslapios séfindienqyraffthe edpbyterpaypeptiddard shoAvnon RigurRk3.

is absent, or Aor Gif present, preferably A or G

nd. R and.R..can be the sane or .different:; IS ..

1001015 cricre 8 GRS o e SouSis Mot e v tabstagop
enhanciﬂg S€iMity & a TEBIwHich Eorpéspsaditto oRk OF eHead otid) SARD;as Rditdted in

absent, or Cif presen preferably absent. In another

t
the figuegy &5 spaHences haserswi ¥ofif1 dendie skarics trRpxptian atghaxevels than

SEQ ID NO 3), wherein Ri, R3 and R4 are
thoseb%%/ggﬁs?%iis A Cor G S isCor G M is Aor C

Table l.le?n%qiél ?%%?S%%tﬁg&ﬁﬁl? %&tﬁes@ér&ﬁgﬁ E(ge) Q grgs]snslurs] n?&%ts I'fe([\/ll) and 2 (M2)

R5M3S2CS3CEN2GMINIRG

TEE Nucleotide sequence SEQ ID NO
M1-1 GCGAGAGAA 5
M1-2 GGGAGCGAA 6
M1-3 GCGAGAGGA 7
Mi1-4 GCGAGCGGA 8
M1-5 CGGAGCGAA 9
M1-6 CGGAGCGGA 10
M1-7 ACGAGAGGA 11
M1-8 ACGAGCGGA 12
M1-9 GACGAGAGGA 13
M1-10 GACGAGAGAA 14
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(SEQID NO4). In this sequence, Ris absent, or Aif
present, preferably absent; M3 is absent, or Cor Aif
w@e@semsge preferably C or A, S2 is absent, or EDUSI80$/613662

present, preferably Cor G S3is Gor C N2 is G Cor

T is Aaor C Wis ahsent  or Aor Tif present and
MI-11R6 i |sAGEEABCGr A if |piesent. |1} another enbodi ment,
MI1-12t he IMGGAQAGSEUence il REMBS2C$3GCN2GMWRG ( SEQ | D
M1-13 NO [4ABCCEMGAGA R5 and IR are absent; MB is absent, or
M1-14 A or] €galGAcesant;, S2[ig Cor G |[S3 is Cor G and S2
Mi-15 and GEGAGGAGIE Sant [ofg diTTerent; N2 is G Cor T, M

TS A absent ATf prlesent. Exanple 3
M2-1 AetH ggcggggaémumi 2ko'n‘r'\‘I=<l;éc—Jt—|=a1=sl ati onal enhancer

| M2-2 o o 1691 Baseg-nr-the—eeqsensus notifs noted
M2-3 ahnvﬁcgg’tqmé&npm fi r22TFF sequences correspondi ng t(j
M2-4 gendrGCGEATGM i fs 1 |23d 2 wer e |synt hesi zed and

M2-5 t est|ddGEOGATGAZ ati on 2nhancingjactivity (see SEQ ID
M2-6 NGs:| GGBBEGUGGA e 1) .| BNA fragnents containing the
M2-7 test] ceguecesArere gengrated fromtwo overl appi ng,

M2-8 COMHIERERCHGAR | gonugigotides That were synthesi zed
: ' fgeT—Thie—anneal ed

M2.9 o [EEEBITCAR eacr (0

oo s—had—grpasepatt+ed nucl eoti des at each
M2-10 end. COOL; sticky—1eHds fpor e¢Honing into the vector
M2-11 | q;j rd (&GQQL@§A BantH | 3Phe fragments were cloned into
M2-12 t he |°FGCEAHeTGHF a Iu iXlerase reporter nRNA in the
M2-13 posi|tGG6CTERBAck exprlédsi on vector as described in
M2-14 Examt@CGGCK@AReni | | 4 33uci f erase constructs

M2-15 contlaageagadecaot i T deguences were then transiently

M2-16 LT aNACEEREEEER CHO qgfs's. CelTy were assayed after 3
days—torthe abrtrity of the test—sequences to enhance

translation. A size matched control (reference)

pl asm d contai ned polyA in the cloning region. Effects

of he T Q ns Lon,eff. h r .
10010210 1580 e B bA Ao G beL AL o pp VSRR el and

industrialpiptiedtonk h&br &tenysle, rtﬁeﬁsaiﬁmimmlie&ha cestpassdtiateld weittoindustrial
transl ati on enhanci ngHact ivity of a TEE which
f

scale cultyres @89 styse dE &St iehesRoif pencentrglions £an plsqfacilitate protein
t

puie By BN Sy ERnIERURECSubESn N0 MU ] oL e

possibleodueNbipobr @rotéimbkpredsiorSeq ernpressing emoughtaatigen fréiesa DNA vaccine

to gener(é%%n[e%g%g% rg%ﬁ)télgﬁggg Ss%r%?agl%lgggxtﬁlgﬁg@céwgﬁig%gd to dramatically
increasedfié Qfell@sﬂsﬂ%@ffﬁzl profey iR avBnmalidPstIsPIFRE Ek&ﬂ;ﬁle &ﬂﬁny therapeutic
i ndustri al gg&cat ions. For exanple, they c

proteinsyrp pyiressed ke eellsaudisti aze dhe mpstisommeny ram ceélé dprethe large
scale prS‘&UcttlHlfl] t%?t 336{189 §90§e1?£ L{g %:?){oa{)t ¥ 985% rt{é?l&%p%lorﬁal processing. In

additionpgihduiseril pfrrtemlmoadxﬂuohj @mslsttimleermahmgﬁa\& pasntahakd @ various
processes that nay otherw se not be pogssible due to

vector Sms%ms pF Ot SRRl 6?’e”§§?36ﬁh PRrPgseselhisrapg st hexRIRAHPT proteins, and
DNA vARBhbge5: heQmite AMpetAfoundidr0 generate an immune

response. Thes enhancers can be used to

dramatically
[00103] While this specification contains many specifics and described with references to

—

preferred embodiments thereof, these should not be construed as limitations on the scope of
an invention that is claimed or of what may be claimed, but rather as descriptions of features
specific to particular embodiments. It will be understood by those skilled in the art that

various changes in form and details may be made therein without departing from the meaning
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increase the yield of specific proteins in mamalian
cells. For exanple, many therapeutic proteins are

wexppressed in CHO cells, which are the nost coPemOE2008/013662
used cells for the | arge scal e production of

therapeutlc protelns to ensure proper
of the ipyestion desesibed.pCevaialfegnss st pregleseribeddnithis specification in the

[ ti e S
comex 0UPRLL SheBEM GO AR lemARTH At RRlorF AR
embodimeaﬂpd:mveimy, weﬁead &btupasrtpams desfchbédipﬂlhb icontextpofessingla

rotei ns, DNA vacci nes,

of L |ncrea3|n ant
embodlmeagemql% be {rrexdfv@s']ltem maltiple em %E}eprscsgwra ai%?%ultable
sub- corﬂﬁﬂ%ftg?tf ggbﬁéoggrd ?ﬁg%%si?ﬁtg%g g?ew %ﬁ%g‘flﬁﬁo ub%l gé ﬁ%) t9ct1neg in certain
combmatmrrstand@deramlthalm ¢laimedres soch, tohe 0 trxmp@faaturaﬂfrom\ﬂecdamd

is claine of . t be. cl ai ned,, but. rat
combiniyiSHeisgp S SRS dl eReisfRE By eonPineipt 455BF Haried
combm@l‘i@?ﬂbﬁ@ﬂﬁecté& th kihb- @&nbﬁﬂgﬁdrﬁépﬁ%l&’lohW%%uﬁjéb{ﬂbﬂfhtlbﬁ The
he art that various changes in formand details may

scope Oﬁélena%ﬂ;ltlphet’r definedibyribeclaiepthet follgwe r om t he neani ngof

t he |nvent|on described. Certain features that are
[00104]ges1§1ﬁ gp@ %% r&htzart]) %@gﬂg%ﬂ az?ﬁ( sgg\.lén@eg Egﬁ%ﬁ?g‘?ﬁsaﬁ% applications
cited 1n¢hx§bperbaﬁcanbn lare l@ersmngd:(ﬁ'paﬁteddjyrrefdren&(mvfeafash Iwas specifically and

?@IO S f&atures thatg&g g,scrlbed in the context of

individyally; ingicaled HRUINTBMOTAEh DU FLEBE i npl ement ed i n

mul ti pl e enbodi nents separately or in any suitable

sub- conbi nati on. Mreover, although features nay be

descri bed above as acting in certain conbinations and

even initially clainmed as such, one or nore features

froma clained conbination can in sone cases be

exci sed fromthe conbi nation, and the cl ai ned

conmbi nation may be directed to a sub-conbination or a

variation of a sub-conbi nati on. The scope of the

invention is defined by the clains that follow

[00104] Al publications, databases, GenBank

sequences, patents, and patent applications cited in

this specification are herein incorporated by

reference as if each was specifically and individually

indicated to be incorporated by reference. CLAI M5 WHAT

IS CLAIMED I'S: 1. An isol ated pol ynucl eoti de sequence

conprising at | east one nRNA transl ati onal enhancer

el emrent (TEE), wherein the TEE consists

O RIN1SIi GAGM GR 2M2R2R3R4 (SEQ I D NO 3) or

R5MBS2CS3CGCN2GVMVWRG (SEQ | D NO. 4), or a substantially

I dentical sequence thereof, wherein: R is absent, or

Aor Gif present; N is absent, or AA Cor Gif

present, preferably A, Cor G Si is absent, or Cor G

if present, preferably Cor G M is Aor C R2is
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absent, or Aor Gif present, preferably A or G and
Ri and R2 can be the sane or different; M is absent,
wW@eooozisseC i f present, preferably A or C R3 i BCHDS®N$/013662
or Aor Gif present, preferably absent; R4 is absent,
or Cif present, preferably absent; and R is absent,
or Aif present, preferably absent; M3 is absent, or C
or Aif present, preferably Cor A, S2 is absent, or C
or Gif present, preferably Cor G S3is Gor C N2
is G Cor T;Mtis A or CLAWISs absent, or Aor Tif
present and R6 is absent, or Aif present. 2. The
WHATIIS JIAIMERdBynucl eot i de sequence of claim 1, wherein
the TEE consists of RINIS | GAGM | GRRM2R2R3R4 wher ei n
Ri, R3 and R4 are absent; Nl is AL Cor G Si is Cor
G Mis Aor G R is Aor Gand M is Aor C 3. The

i sol.at.ed pol ynucl eoti de sequence. of clajm1, erein .
Loy lﬁ@ee@ﬁb.yngf@os_ ¢ SRS ST S B Fghipnal
) . i .
enhane PG EREP RS, PRE St Ec sy SadupgRangtaR R e

ID NO: 3y ordRE§Me$ £18; GONR GM 4 WER s (SIBQ 1ID; WNQ:4) sorA subst@ntidlysidentical
absent, or Aif present. 4. The isol ated

Sequencﬁélllifﬁ‘ﬂfel"éltﬁ’?laé sequence of claim1, 2 or 3, wherein
the TEE consists of a sequence that is at |east 90%

' jseft r ' ferably A
AOSTUSER, of 3.7 CEMERR SFLOALEE boethe i prteatly
0 ok {1 g lieaisente os € gu€hifgresent pedfenattly @ oon; 3V isha ety R, is

the TEE cogfi sts of a seguence that is i%gnti

al to a
LtftlePh Q&1 EATSRh PERFRHE 410 G 2B RS RBH Ragan be diecsoms or
rent” MR- ol YA ' f i ,
Srenty” Bis Posel s RO WP L 1R S RBPRSR ' Rps it o Ao
G .if glesenpryferatl e abiede Ryds uesear 0ot if basentlpreferasly absent; and
whi ch conprises at |east 5 copies of the TEE. 8. The
o] ynucl eotj de sequence laim31,. 2 or 3 which.
lgbﬁag?%sora% RSt PO BB BR 1o is REBENtor (g Acif resent
i nagt I ' : ' ' QL .
T O PRt Pty (e S35 G or &
NpsrGIT yr Ti MeéslAtar G Wak ybsent, @0 tAl okeT sfgmraeenc end Re is absent, or A
igon‘pri sing at | east one nRNA transl ati onal enhancer

PER®EHt (TEE), wherein the TEE is selected fromthe
TEEs of clainms 1, 2 or 3.

2. The isolated polynucleotide sequence of claim 1, wherein the TEE consists of
RiN1SiGAGM,GR;M;R;R3R4, wherein R, R3 and Ry are absent; Ny is A, Cor G; Sy is C or
G;M isAorC;Ryis AorGand M, is A or C.

3. The isolated polynucleotide sequence of claim 1, wherein the TEE consists of
RsM;3S,CS3GCN,GM4WRg wherein Rs and Rg are absent; Mj is absent, or A or C if present;
S;is C or G; S3is C or G and S; and S;3 can be the same or different; N, is G, C or T; My is A

or C; W is absent, or A if present.

4. The isolated polynucleotide sequence of claim 1, 2 or 3, wherein the TEE consists of a
sequence that is at least 90% identical to a sequence selected from the group consisting of

SEQ ID NOs: 5-35.
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10. The vector of claim9, wherein the nRNA
transl ati onal enhancer el enent consists of a sequence
wo baw/o7ssssubst antial ly identical to a sequencePGEUSDE 013662

fromthe group consisting of SEQ ID NGs: 5-35. 11. The
vector of claim9, wherein the nRNA transl ati ona

5. gRN&dN&e4 PSiyﬁHﬁ@&ti&é)&ahé{c% o?t1fm €968 RCFhbRA! the TEE consists of a
Identical to a sequence selected fromthe group

sequencecthati is idengjcalfto SEQUeDcdIRdect&d B6m the groTipeonsisting oH$EQ ID NOs:
claim9, wherein the nRNA transl ati onal enhancer

5-35. element is located 3' to the pronoter and adapted for
directional ligation of a second pol ynucl eoti de

6. THRPIYIRLIBRGOLRAInE AUHRERD 518 hichRbATpeiSés at1ehst ThSpies of the
vector of claim9, further conprising a second

TEE. pol ynucl eoti de sequence encodi ng a pol ypepti de of
interest which is operably |linked to the mRNA

ransl atj opal enhanc el epent ., 14. . The vector 0 .
7. TeaRrsleOfl R A e i SREPHSEL e s copies of the
TEE. elenment is located in the 5 |eader sequence of the

second pol ynucl eoti de sequence. 15. A DNA vacci ne

conprising the vector of claim9. 16. A eukaryotic _
8.  Thegolynakleotidasegiientesaf ohditmhl,2har 3y whichconipriseseati¢ast 14 gopies of
h TEThe host cell of claim 16, wherein the host cell is a
the TER5 cel|. 18. A nethod for reconbi nantly produci ng a

pol ypepti de conprising: (i) constructing an expression

9. AQ&hE fch@ﬁbﬁ%ﬂPieﬁﬁésﬁngdb@ry»@pﬁ& iRraosikhBlotiaRell comprising a
MRNA transl ational enhancer el'ement that are each
eukaryatisgrerbbter bperrely linked tpa pohynutleetidedisquense gomprising at least one

mRNA B RS Eon S fnin  TEg ) qmesdingfc FERTAAUPAR Filfy bR EEs of

claims £XP6r&8Si on vector into a eukaryotic host cell; and

Ciii) culturing the host cell transfected with the
expressi on vector; thereby producing the pol ypeptide.
10. The veqtieeofielpine 8, wherginathamRNA(ranskatignalieahpggnelement consists of a

tr.ansl at,i onal,,enhancer,. el ement consi sts _of a_se .
sequencel{fift s SsfRBrY FRES e afiTeaks STRUL hdntthe BroGbERElne of
SEQ IDKO® §-Bs. group consisting of SEQ ID NOs: 5-35. 20. The

met hod of claim 18, wherein the nRNA transl ati ona

enhancer el enent consists of a sequence that js .
11.  Thgenetoraf claim 9, whergtnibe neRiNAdranglatipaghenhandgr slggment consists of a

sequenc%qggtlig’ }dernlgcacffto ; %%degcel\ls%écted from the group consisting of SEQ ID NOs:
5-35.

12. The vector of claim 9, wherein the mRNA translational enhancer element is located 3’
to the promoter and adapted for directional ligation of a second polynucleotide sequence

encoding a polypeptide of interest.

13.  The vector of claim 9, further comprising a second polynucleotide sequence encoding
a polypeptide of interest which is operably linked to the mRNA translational enhancer

element.

14. The vector of claim 13, wherein the mRNA translational enhancer element is located in

the 5’ leader sequence of the second polynucleotide sequence.
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5-35. 21. The method of claim 18, further conprising

purifying the reconbi nant pol ypeptide. 22. The net hod
W@tooghzisee 18, wherein the host cell is CHO cel PCT/BS2008/013662

The nethod of claim 18, wherein the polypeptide is a

t herapeutic protein.

15. A DNA vaccine comprising the vector of claim 9.

16. A eukaryotic host cell transfected with the vector of claim 9.

17. The host cell of claim 16, wherein the host cell is a CHO cell.

18. A method for recombinantly producing a polypeptide comprising:

(i) constructing an expression vector which comprises a eukaryotic promoter and a
mRNA translational enhancer element that are each operably linked to a

polynucleotide encoding the polypeptide, wherein the TEE is selected from the TEEs

of any one of claims 1, 2 or 3;
(11) transfecting the expression vector into a eukaryotic host cell; and

(iii) culturing the host cell transfected with the expression vector; thereby producing

the polypeptide.

19. The method of claim 18, wherein the mRNA translational enhancer element consists of
a sequence that is substantially identical to a sequence selected from the group consisting of

SEQ ID NOs: 5-35.

20. The method of claim 18, wherein the mRNA translational enhancer element consists of
a sequence that is identical to a sequence selected from the group consisting of SEQ ID NOs:

5-35.
21.  The method of claim 18, further comprising purifying the recombinant polypeptide.
22. The method of claim 18, wherein the host cell is CHO cell.

23.  The method of claim 18, wherein the polypeptide is a therapeutic protein.
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