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T- CELL ACTIVE PROMOTER, AND PHARMACEUTI CAL COMPQCSI TI ONS AND METHODS

UTI LI ZI NG SAME FOR REGULATI NG T- CELL MEDI ATED | MMUNE RESPONSE 5 FI ELD AND
BACKGROUND OF THE | NVENTI ON The present invention relates to an isolated
nucl ei ¢ @&y @nggsuence including a pronoter functional pfhyedddres-|ynphocytes
undergoi ng activation and to nucleic acid constructs, pharmaceutical
conpositions and nmethods of 10 utilizing sane. Mre particularly, the
present invention relates to nucleiclacid constructs capable of, for
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T-cells play a central role in the immune response as effectors and
regulators, coupling antigen recognition and the transmission of activation
signals. The diverse responses of T-cells are referred to as cell-mediated

20 immune reactions and are initiated by recognition of antigens via the T-cell
receptor (TCR).

The T-cell repertoire recognizes a broad range of antigens. As with B
cells, a particular clonal line of T-cells can only recognize a single antigen.
However, unlike B cells, T-cells recognize antigens only when they are

25 presented to the TCR as peptides in a complex with major histocompatibility
molecules (MHC). The TCR on most T-cells consist of immunoglobulin-like
integral membrane glycoproteins containiné 2 pblypeptide subunits, alpha and |
beta, of similar molecular weight. Each T-cell receptor subunit has an external
amino terminal containing a variable (V) domain joined to a constant (C)

30 domain extending intracellularly.' The genes for the T-cell receptor subunits are

constructed through somatic rearrangement of different gene segments, of



required for efficient surface expression of the receptor. Interaction of
antigen in the proper MHC context with the TCR | eads to a regul ated series
of events resulting in differentiation, proliferation, and the acquisition
of T-cell inmmunologic function. 10 This functional response which is terned
T-cell activation, depends on whether the T-cell receives co-stinulatory
signal s through other surface receptors and which signal transduction

pat hways are activated (Kl ausner, it é) and Sanel son, L., E (1991) Cell
64: 875-878; Clevers, H et al. (1988)“ Annu. Rev. Imunol. 6: 629-662). 15
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variety of secreted factors, such as IL-2, IL-4, IL-7, IL-9, IL-10, and

20 interferon-y, which subsequently induce the proliferation, maturation, and
function of cellular components of the immune system. These factors can
stimulate the induction of antibody secretion and class switching in B cells, the
regulation of humoral immunity, and induction of tumoricidal and
inflammatory activities (Alderson, M., R., et al (1991) J. Exp. Med. 173:

25  923-930; and Weiss, A. (1991) Annu.. Rev. Genet. 25: 487-510).

The TCR antigen repertoire is established by developmentally regulated
TCR gene rearrangements and is shaped by intrathymic selection processes.
Immature T-cells undergo a selection and differentiation process based on

antigen binding prior to leaving the thymus. Those that bind self-antigens



D., F., and Lopez de Castro, J., A, Cenbank accession L34734) 15 Thus, the
nol ecul ar el ucidation of T-cell activation and of T-cell nediated i mune
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mediated immune responses is of utmost importance in the diagnosis,

prevention and treatment of various immune related disorders.

As part of the present study, the present inventors have investigated
genomic sequences from the Japanese pufferfish, Fugu rubripes.

20 Unexpectedly, it was uncovered that Fugu, which evolved from the
common ancestor of fish and of mammals such as humans and mice
approximately 400 million years ago, contains a genetic regulatory sequence
element that can regulate the expression of the lymphocyte specific src family
protein tyrosine kinase Lck, critical for T-cell activation, in the mammalian

25 immune system as effectively as its mammalian equivalent.

While reducing the present invention to practice, a promoter sequence
which targets and regulates the expression of T-lymphocyte specific Lck in the
thymus, testis and to a lesser extent the whole blood of a mouse was isolated.

This sequence, which spans one to several kilobases is contiguous and smaller



According to still further features in the described preferred enbodinents
there is provided a host cell or animl conprising the nucleic acid 25
construct described above. According to still further features in the
described preferred enbodinents there is provided a pharnaceuti cal

conposi ti owoonysrd sing an effective anobunt of the nucl ePcTapn@owonst r uct
descri bed herei nabove and a pharmaceutically acceptable carrier. WO

02/ 18619 PCT/ 1L01/ 00765 5 According tz#) anot her aspect of the present
invention there is provided a nethod identifying and/or isolating T-cells
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According to still further features in the described preferred

embodiments the nucleic acid construct described above further comprising an
additional polynucleotide sequence being under the transcriptional control of
the promoter sequence.

20 According to still further features in the described preferred
embodiments the nucleic acid construct further comprising a positive and/or a
negative selection markers.

According to still further features in the described preferred
embodiments there is provided a host cell or animal comprising the nucleic acid

25  construct described above.

According to still further features in the described preferred
embodiments there is provided a pharmaceutical composition comprising an
effective amount of the nucleic acid construct described hereinabove and a

pharmaceutically acceptable carrier.



6 enbodinments the RNA nolecule is a ribozyne or an anti-sense RNA nol ecul e.
According to still further features in the described preferred - enbodi nents
t he pol ypeptide nol ecule is an enzynme or a |ligand. According to stil
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enhanci ng Weoriseéisacti vati on, the nmethod conprising the BCERNOTS ansform ng
a popul ation of cells including the T-cells undergoing activation with a
nucleic acid construct including a pokynucleotide encoding a cell cytokine
capabl e of enhancing T-cell activatiom and being under the transcriptional
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cascade initiated by the T-cell 20 activation, the polynucl eotide being

under the eetiasioniand; teansrriplionally lesst fuactipnab poios to dlar) aelieasiop: pad) (b)
transcriptipnall.y functi.onal. in . J-cell under, goi n tivation and
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suppress Tx i j i i 1) ot he present
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regul aflor y ahdot olatd Taellsahdagdomgrptivationg t he steps of (a) providing a

reporter construct including a reporter nolecul e being under the expression
control of a prdseardingsdquettidle fusthiengfaatuescit ptheordgsribedinprefsredl in a

T-1 ynphocyt e, under goi,ng actjvatipon and t criptipnally |ess functional in
the Tol yrmpREEGDEISEH 0he rebariet TmaBRyRrbom R melesolEL g6 26 pekfiids | 00765 7

i ncubat i ngtfguieporter construct with a candidate regulatory factor under
conditions sulitable for transcription and optionally translation of the

reporter nol ecAb&irdmgd toc)stiltonfuirther nGaturpy ekentte odesttibed eprefdresd nol ecul e
to thereby determne if the candidate regulatory factor is capabal e of
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According to yet another aspect of the present invention there is
provided a method of eliminating T-cells undergoing activation from a
population of cells, the method comprising the step of transforming a
20 population of cells including the T-cells undergoing activation with a nucleic
acid construct including a polynucleotide encoding a cytotoxic molecule being
under the transcriptional control of a promoter sequence being transcriptionally
functional in the T-cells undergoing activation and transcriptionally less
functional prior to the activation to thereby eliminate the T-cells undergoing
25  activation from the population of cells.
According to still further features in the described preferred
embodiments the cytotoxic molecule is an RNA molecule or a polypeptide
molecule.

According to still further features in the described preferred



by the T-cell activation is an RNA nol ecule or a pol ypeptide nol ecul e.

According to still further features in the described preferred 10
enbodi ments the RNA nolecule is a ribozynme or an anti-sense RNA nol ecul e.
According to still further features in the described preferred enbodinments

t he pol ypewbiogiessnol ecul e is an enzynme or a |igand. Accor écngLoi@ofssirt her
features in preferred enbodi nents of the invention described below, the
pronot er sequence is at |east 50 %ideé{ni cal to SEQID 15 NGs: 24, 25, 26 or
27 as determ ned using the BestFit software of the Wsconsin sequence

anal ysi s pg@?@&iﬁxe W the! ﬂ%&l@&n@'@é{lb A MR enSe ANA WdRcutdier e gap

wei ght equ 50, l'ength welight equals 3, average matc equal s 10 and
average m smat cAcemdilgs t09. stific chrthiengfdatursd i id fhier tdescribeht predsrddn t he
described preferred 20 enbodi nents the pronoter sequence is hybridizable
with SEQ | pmiRodingents the polypeptide pplaghleds amghzyines ota ligthdeondi ti ons of

hybri di zati on rsﬁgl ut idon gongi ini 10 % defxéhrane sulfate, 1 NaCl, 1 % SDS
and 5 x 106 cpm*SPPUEHE & ﬁp?’% o §§pec%s5o the, preseny VeRHORLRCS I ution of 1
x SSC ard ‘ aRsh b : T, ?Q(ﬁﬁé ion
successrt ul $§/&Vé%/€(§!rsge)s§%es thgg‘?hacl)lrt om%%gsaég}[%or?é%ep{r}%gg{ndte y rhégg%%&t

confi gur at isepsofpiramyfornitlgng papulation af extlis untladingatiedT wetls amdergointy ch

i ncl udes a pronoter sequence functional or upregulatable in T-Iynphocytes
under goi ng aelivatipatwith a mgteip peid coonstryes dnelnding faupalyeuclgntide ensedingic| ei ¢ aci d

constructs ilizi.ng sai.d pronoter.sequence and. to hods of 02/ 18619
BT | Lot/ OGRbee it ipafin b0t ABbcinie Heretl SEftRioBnald (L Ben Bl at i ng
T-1 ynphocy kv atqi d,fo {j&ﬁlé yi i i n shidipat i ng
T-Iymhocy%gg&ﬁﬁgé?%lo%élﬁgc? fvélt ?on t?%rr%égqg%dga?éaﬁ%n&o ngklf)@l uch as

ci rcul api ngurvtions iacl-cellondeigoing ditivationland BraBirigtionEH-RIsE Tiidogh THE
DRAW NGS The invention is herein described, by way of exanple only, wth
ref erence poor ticthagetdygiomtp taerebyaeuhages TAsellacEyatioint i ¢ ref erence now to the
drawi ngs i n det

10 exanpl e and gi&'ﬁl’d"ﬂ{ﬁgp;éezstt’g]fesﬁ\?&’ﬁg] ctgpirgg g}a; |g§ %%rs%%?ﬂv\%f%rea l(g)r/r \ggy °
provi di ng. SRaPe ARSI, oyiGKER'E RBleDR trord 1 B b o Lt St od
descri pti omof Tttre1Ipoi G plagd imedeancept ual aspects of the invention. In
this regard, no attenpt is nade to show structural details of the invention
in moréd515 det aAkcartimg ics aneeddiional dspectaof dhn presentlinvention stheredisng of t he
'nvention, p}rorlfef\ded a method of suppressing T-cell activation, the method comprising the
step of transforming a population of cells including T-cells undergoing
activation with a nucleic acid construct including a polynucleotide encoding a
molecule capable of disrupting a signaling cascade initiated by the T-cell
20  activation, the polynucleotide being under the transcriptional control of a
promoter sequence being transcriptionally functional in T-cells undergoing
activation and transcriptionally less functional prior to the activation to thereby
suppress T-cell activation.
According to an additional aspect of the present invention there is
25 provided a method of identifying a promoter specific regulatory factor, the
method comprising the steps of (a) providing a reporter construct including a
reporter molecule being under the expression control of a promoter sequence
being transcriptionally functional in a T-lymphocyte undergoing activation and

transcriptionally less functional in the T-lymphocyte prior to the activation; (b)



description taken with the drawi ngs nmaki ng apparent to those skilled in the
art how the several forns of the invention may be enbodied in practice. In
the drawings: FIG 1 is a restriction map illustrating the overl ap between
the two 20 cosmds (52C1 and 88A8) used in generating the contiguous 61 kb
DNA fragmeabv2ysdich i ncl udes the Fugu LCK 4 kb pronoter PemHemo§7s=Q | D

NG 25). FIG 2 illustrates GFP expression levels in a Jurkat T-cell line as
obtained froma construct which incl ud7es a 2 kb fragment of the Fugu LCK
sequence (SEQ ID NO 24) as a pronoter.’ Fl uorescence was detected as 25
descri bed hﬂuBﬁtﬁlglEﬂﬂe’Wéa&?te%eé‘éﬂs&Gct Rt a Zantddfd réhisoff TagdPr@as on | evel s
in a JurkaT-cell Tine as obtained froma construct whi'ch includes a 4 kb
fragment otorditordsugtitableKfaremasonptias ard optiomadlyetranstdtionr efs teneporters det ect ed
as described in the Exanples section. FIG 4 illustrates GFP expression

| evel s i n gokeulestang.- (e monitosmess presenrs alstheoreperten melgcudsr i therekybt ai ned

froma construct Lch incl udes 6 kb, fragnent, of. the Fugu LCK. sequence
(520 1D NoMEying HEinE b Bat ey foR bRiar A b A Sameion bea Tt he
Exanpl es SSPHeQE‘;gorFe'r%olécﬂlé. a Western blot illustrating EG-P expression in
Jurkat cells 5 transtected wth constructs expressing EGFP from di fferent

fragments of th&ccdrdimg Lok gtillonfutther FfdaGreS id | thet rdesersbddl- pEeRerred
quantification of the GFP expression obtained froma 2 kb or_a 4 kb Fugu
LCK pr onot embpdimentmthganplecuieceapalple of disrupting naignading ggseade; initigied at i ng

i i i .of 0 4 kb F | ck . FIG
81" 2 Ves PEHIE Treol acifAepingn B malpr e ST bR SRR Rne el abory  cont rol
of the 2 kb (FL&&%&@%gar{g At kﬁur&ngi_%aﬁhgg r’rﬁi g{eorggsgﬁged:u f pronot ers

in Jurkat cells. expresse er the regulatory control of the CW

pronot ¢ ( EMbpdintents-Hbe ROZ moldculel ikaiibesmesonimantisetsaRNA pdedulece 15
control . DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The present invention is
of nucl ei ¢ aci dAewdingudos stillc| fthery fahwoe| in Tthey rgasedbrd prefertasd pr onot er

whi ch b d i f | at | .20 T-1 h t diated i
Fesponce | REPHEA e OlvesBRts Roliéfls i€ n S hilant ¥eflnt i on can be used to
suppress o el | e b MFTKIORUIRS inHORAARIABOARHENELE AR HHFIGNAD! 1D to

suppress T-1ynphocyt e nmedi at I mmuné response I n 1 ndividua fering

from i mMmundesdribod delosw, thel phoster fequenex &gt leastB0 Bidentivalne SH@aDder. The
present invention can also be utilized )
15 NOs:24, 25, 26 or 27 as determined using the BestFit software of the

Wisconsin sequence analysis package, utilizing the Smith and Waterman
algorithm, where gap weight equals 50, length weight equals 3, average match
equals 10 and average mismatch equals -9.

According to still further features in the described preferred

20  embodiments the promoter sequence is hybridizable with SEQ ID NOs:24, 25,
26 or 27 under hybridization conditions of hybridization solution containing 10
% dextrane sulfate, 1| M NaCl, 1 % SDS and 5 x 10° cpm *2P labeled probe, at
55 °C, with a final wash solution of 1 x SSC and 0.1 % SDS and final wash at
50 °C.

25 The present invention successfully addresses the shortcomings of the
presently known configurations by providing an isolated nucleic acid sequence
which includes a promoter sequence functional or upregulatable in
T-lymphocytes undergoing activation. The present invention further provides

nucleic acid constructs utilizing said promoter sequence and to methods of



25 to enhance T-1|ynphocytes undergoi ng activation thus enabling to enhance
T-1 ynphocyt e nedi ated i nmune response in individuals suffering, for exanple,
froma viral infection. The principles and operation of the present
invention may be better understood with reference to the draw ngs and
acconpanyi wo dasqayi pti ons. WO 02/ 18619 PCT/ 11 A1/ 00765 10 pcBaf.ewerssxpl ai ni ng
at | east one enbodi nent of the invention in detail, it is to be understood
that the invention is not limted in its application to the details of
construction and the arrangenent of the conmponents set forth in the

fol | owi ng GRHieigPthic® nBEleid 4418 tdoRtbtasttd Port ﬂ%@uﬂﬁﬁ%"!’]ﬂgﬁnpﬁ%?td RtRAatiben 1S
capabl e of 5 other enbodi nents or of being practiced or Carried out in

vari ous wayad £rsddentifyirigs isolatieguodeelimomating hdtlyniphopytes semdengpingnd

term nol ogy enployed herein_is faqr the purpose of, description and should
not be regdFHEHI4S iat PoRplations o fiels sych as) Girgy E‘;%tB]@Oda‘%ﬁ!Ils"qfé’él |s" are
used interﬁgﬁo%gpl y herein to refer to the various T-1ynphocyte subcl asses
i ncl udi ng per, " 10 suppressor and cytotoxic T-lynphocytes. The nol ecul ar
el uci datsi on of T-cell activation and of T-cell nediated inmmune response is
of utnost inportance in the diagnosis, prevention and treatnent of various
i mmune r el BRIEFIDESCRIPTION O ditH PRAWINGSh, nucleic acid regul atory
sequences which_participate in the 15 transcriptional regul atiop of T-cell
expressed pol ynﬁgpe’élt"?ﬁl‘é@l, 1§ rereig desceibed, B¥t Wontolosxample anlys| WHB| e t ool

for studyin d.r at i f T 1 med}.at . e VWi | e
reduci ng t ﬁgfegeg’és éﬁ'gﬂ% ﬁé%%%&%%a%ﬁléﬁsf cg),&t ﬁ%cﬂcggegﬁrt%n%%@gﬁﬁy@e have

i sol ated a qragiedtiar detaiBaHERCArb&ITMH the PRAdRard AW Bfe byiewapRanese 20
pufferfish (Fugu rubripes), which regulatory sequence directs the expression
of the 0y melxampiee ayecliofi pugoses aofi | ijlugirativei Wiscyssiai nef ktheagpeefetrek) |
inplicated in T-cell activation, in mammalian T-1|ynphocytes. This sequence,
whi ch spansmhogiferts of thenpresontinyeniinnerly, ard arsnprepanéed 11 thegcausaiofer t han

t he human LCK .nr.o JWhi G ns, about 34 kilob of: i ¢ DNA
Thus, in cé’ﬁ?Ylﬁgig%% tlwﬁzﬁﬁécpﬁgf\bec gﬁ%t’%%ﬁaursflfu?t ﬁgdezﬁ%{ﬁlydégﬁi%g@ggequence
can be ef f efekéripftion it thel Fraitiples had @8hcdphifhl QXPUCRS S B Riven@NDIPNAUS ,

pol ynucl eotides in T-cells for the purposes of regulating T-cell nediated
i mune r espogmd, no attemphissmadd ts shawe structiirag demilo od the reentiof in eorpr esent
inventiaon, there is provided WO 02/ 18619 PCTIILO /00765 11 an isolated
nucl ei dJacidstalothaniis naeessary forst apdasepielwndeptanding phtle mvsntiomdhe y

description taken with the drawings making apparent to those skilled in the art

how the several forms of the invention may be embodied in practice.
In the drawings:
FIG. 1 is a restriction map illustrating the overlap between the two
20 cosmids (52C1 and 88A8) used in generating the contiguous 61 kb DNA
fragment which includes the Fugu LCK 4 kb promoter region (SEQ ID NO:25).
FIG. 2 illustrates GFP expression levels in a Jurkat T-cell line as
obtained from a construct which includes a 2 kb fragment of the Fugu LCK
sequence (SEQ ID NO:24) as a promoter. Fluorescence was detected as
25  described in the Examples section. _
FIG. 3 illustrates GFP expression levels in a JurkaT-cell line as obtained
from a construct which includes a 4 kb fragment of the Fugu L.CK sequence as a
promoter. Fluorescence was detected as described in the Examples section.

FIG. 4 illustrates GFP expression levels in a Jurkat T-cell line as



functional in a T-1ynphocyte undergoing activation and transcriptionally

|l ess functional in the T-Iynphocyte prior to the activation. As used
herein, T-cell activation refers to the regulated series of events '5
resulting in differentiation, proliferation, and the acquisition of T-cell

i mrunol ogi cwouression. As such, this pronoter sequence i s ABCTAMALEMES or
upregul ated in response to activation of the T-Iynphocyte. Activation of a
T-1ynphocyte can be initiated by, for_lgexarrpl e, interaction with a foreign
antigen in the case of a 10 cytotoxic T-lynphocyte, or interaction with a
B-cell in tQBeafiRdciroh 4bRRFuPWhiskPRIGRS 6 ki Frapheal beshe Fagu K her
detail on the T-cell nediated i mune response in mamuals pl ease see, Abbas,
K. S., Licht sequende KSE@nADPONL6) hsSa prGmbten) dluosssderidel sl measunethasol ogy.
1997. Third Edition. 494 pp. WB., Saunders Conpany, Phil adel phia. 15

Accor di ng t 8essriged inethedikaspletieqiaR. of the present invention, the pronoter

Teast 90 v at 158k Sosis Jotre o iedieh PEEE bl i ERSRISY 2% 2
det er m ngd ﬁﬁhﬁ&t&@%ﬁ?%ﬁéﬁu@&%&g&%g&EGF@ﬁ%ﬁaimﬁéﬁt fREMENSs ofaal ysi s
package, utilizing the Smth and VWaterman al gorithm where gap wei ght equal s
20 50, | engFhgwméeckptomaotenl s 3, average match equal s 10 and average m smatch
equal s -9. According to another preferred enbodi mrent of the present

i nvention, the %n@ﬂ@sm&ﬁé’hguw@cm%mhé%ﬂ%@E@WIDON@BI@M 25, 26
or 27 under . m| ondi t i 2 eferably, the i.solated nucleic acid
accordi ng tgmf’h?g 505&;4 k‘g?‘%‘é‘ﬁicplﬁ%%‘éﬁ?r ’%ﬁ(ﬁé‘ﬁ%ﬁn&%"%@- hybri di zabl e wi th SEQ
I'D NGs: 24, 25, 261Pr7 %/a NORGE %@ﬂlﬁ@&&ufg%’ g ORI EdstiZ Gt BGRP
condi ti ons. Hybrt arz at O e s e S O ¢ ected by
a hybrildi z &tfonotheddtbuFugnlckqmomoterng 10 % dextrane sulfate, 1 MNad, 1 %
SDS WO 02/ 18619 PCT/1101/00765 12 and 5 x 106 cpm 32P | abel ed probe, at 55
C, with a final &h8éot WestemblotdepictingECGHexprassignamries the reeRlatoriash at 50

C. Hybridizati,o0 de h [Ne ' conditions i\s. eff ed by a
hybri di zat i 8?Pt’é°g|°gtﬁ?eo%kﬁﬁﬁ@ﬁ%ﬁh};ﬁ‘@%‘%@?ﬂ%‘“ﬁﬁ’ propioten Ty R °F o B
and 5 x 1060 I 1R | ' ution of
1 x SSC andp 0.1 té?gﬁsﬁgﬂrﬁje% lﬁa?g%)sﬁ&g{gg%%u@%mé%?e%}l%tP@fg%Wgbofs%% wher eas,
hybri di zat i GMVngiemotdrr (M) tin FGHO, 302 aind durkat aseilh twasnasedsased fpesitied by a
hybri di zati on sol ution containing 10 % dextrane sulfate, 1 MNaC, | % SDS

and 5 xliOGC@lﬁFQISZP | abel ed probe, at 65 C with a final wash sol ution of
0.1 x SSC and 0.1 % SDS and final wash at 55 to 65,

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention is of nucleic acid constructs including a novel
T-lymphocyte active promoter which can be utilized for regulating
20 T-lymphocyte mediated immune response in individuals. Specifically, the
present invention can be used to suppress or eliminate T-lymphocytes
undergoing activation thus enabling to suppress T-lymphocyte mediated
immune response in individuals suffering from immune disorders, such as, for
example, an autoimmune disorder. The present invention can also be utilized
25 to enhance T-lymphocytes undergoing activation thus enabling to enhance
T-lymphocyte mediated immune response in individuals suffering, for example,

from a viral infection.
The principles and operation of the present invention may be better

understood with reference to the drawings and accompanying descriptions.



10 preferably 60 C. According to another preferred enbodi ment of the present
invention, there is provided a nucleic acid construct which includes the
pronot er sequence of the present invention. Preferably, this construct also
i ncl udes a pol ynucl eoti de sequence 15 positioned under the transcriptional
control of wheypspnot er sequence of the present inventi orcT/iowso7enabl i ng
the activation or upregulation of transcription of this polynucleotide
sequence only in T-1ynphocytes undergoggg activation. As is further

descri bed herei nbel ow, such a pol ynucl €0ti de can encode, for exanple, a

reporter mol eculgofof Gy | 4R 1055t SheLAhENHinEnRREE HIvVRALGN irt B&ail APis! Nt ended

pur pose of the nucleic acid construct. According to another preferred

enbodi ment @fbd inelepstesdthiat theviantrtion is hoeliited impitoxpplidtion hotite detdils or ani mal
conprising the nucleic acid construct described above. Thus, the nucleic
aci d const r ot tcongiEustionnand ghe harrangerient of rihe neqnapenests sots ferdh ini thezed to

" |y mohoioBte AfhsPbPRgr UbPoin it GERIES? TRERIRUEis PR, o7 nbel ow
and in the %@F%Sé%iﬁf‘e%d &“of"ﬁ' %‘ RreJcﬂbécPXisearﬁé@ Buta \Lazio%%‘r{y . Agey cell of

a manmmal, such as the case w transgenic mce described inthe

Exanpl es sefttis ehbe bhdastood/thst the phesedlog@sant terminoVgy0ahpRyed he¥einl kL 01 / 00765
13 or derived from a blood of a mammal, cells of organ_ tissue or cells of
a cell cul farrtke pwapass oldesarptierdandashouldmibeiregarded ay imiting. ¢ r ansf or i ng

| | |1's., Such methads incl b . not | imited,t i rect DNA
Uptake 5 t echn HissBhrst i mehgvees sichht-oRlish B uad spierbrtiseblih (1 or

further detail:see, . Mot ] ; 7,
noadon ¢ pr Lok W st «EHAg M ous [RUiEoc s SUBUARCS BhelyMile HLIRRET ¢ i th

nucl ei cl@ci supppesetand@itbtoglcEb-lymplcsesenvi saged. The above descri bed
transformati on nethods and others can be utilized 10 to transformevery
cell type of thellietmohetadnart ¢lueidationpf dl-eadl activiatien yandsofE-esil midiatedbove

nmet hods can, be utilized for .T-I| hocyte specjfig transfornmation. [For
exanpl o, T IRBAG ETRONSH it OF | EmOPh HEPOSIARGE 1B g AHPEROSEY (EEYRHOBYAN | | i 2i ng

r econbi nanttr&tﬁ%ﬁ?&f io‘h@ imlﬁl%trflﬁ%ggdi%%%&g@m%ﬁs It will be appreciated

that the above transtornation e I'l'ized to generate cells
which are eitherA§rsagls giélel &id Segiatory rsefsdneed Behivh tartidipste NcttRi ¢ aci d

construct of the present invention. In transient transformation, the nucleic
aci d coh®t r trenscriptiengdr regulationi athiTreell expressed polynucleotides, during T-cell
activation, are a valuable tool for studying and regulating the T-cell mediated
immune response.
While reducing the present invention to practice, the present inventors
have isolated a regulatory sequence element from the genome of the Japanese
20  pufferfish (Fugu rubripes), which regulatory sequence directs the expression of
the lymphocyte specific src family protein tyrosine kinase (LCK), implicated in
T-cell activation, in mammalian T-lymphocytes.
This sequence, which spans anywhere from 0.9-4 kilobases is contiguous
and smaller than the human LCK promoter which spans about 34 kilobases of
25 genomic DNA. Thus, in contrast to its mammalian counterpart, the Fugu
derived sequence can be effectively utilized to target the expression of
exogenous polynucleotides in T-cel}s for the purposes of regulating T-cell

mediated immune response in mammals,

Thus, according to one aspect of the present invention, there is provided



the cell but it is not stably integrated into the genone, as such expression
is maintained in the cell as long as the nucleic acid construct is present
therein. In 20 stable transformation the nucleic acid construct or an
expressing portion thereof is integrated into the host cell genone and thus
it is alsowoenmséwrred to, and expressed in, cells divi dt/fouemiéehe
initially transformed cell. In any case, regardless of the transformation
nmet hod, or the diversity of cell types, transfornmed, the use of the pronoter
sequence of the present 25 invention sures that. the pol ynucl eoti de

sequence pog khRAAGIEME %Eiﬁ%ﬂﬁfshig@px}é%ﬂlﬂ@fs{é&uéﬂch'beﬁ@ ttafd@ribtigiadlgr i bed in

T- | ynphocyt es undergoi ng activati on. W be appreciated that "the

nucl ei ¢ aci fimctborsl rin et Tedfmphecype @adeatzoingractivhiiam and nramkerdptiomallplléesser ed i nt o
cells, such as circulating blood cells, as  part of a pharnaceuti cal

conposi t i orfungEvrep i the (B lyvanhqcyis privy te heaetivations, according to anot her

preferred enbodi pent ,of thepresent J.nventioqn,, there | Eovide

phar maceut i cal fgﬁbﬁ?gio*ﬁf SI_H’ Fh%“?ﬂfo%“ﬁ{aﬁ%{hreg%f?ﬁ%he Eﬁ%%ﬁ%é S%I?Shde ?Yggqgei c acid
construcf Ofesiififg PiE S@ifferditiabh) ;ﬁi‘oﬁﬁgatf?m, PART "6 eHEfigitibY BECEREAD! €
carrier. 5 Hereihafter, the phrase "pharnaceutically acceptable carrier”

refer to a inuammdlegictfhadtichoes not cause significant irritation to an

organi sm and does not abrogate the biological activity and properties of
the admi ni st er ed\ssuchy ghis perpeansequenee isactigted o&jupr eqd yrTesperssr di ng t o
t he present, i nvent.i on i C 10,consti tut.e the “actiye i.ngredient” of the
phar maceut | Laf BB sPk & %q“é]é'ﬁlpélgc}qunﬁ? ¥?té%8ft%i%’énﬁ’}ﬁ’% |8%Itbevi a
various adngiia3dd g} éﬂaﬁgﬁ R GRS IR Yl fitei R lth@lda@N offBY. T or
exanpl e, iwu e o%’aftf} rec aT’, trr ansnucosa ,elg';s‘p%gl%ﬁly transngsal,

i ntestill ototprRiceTHlpmphodied,i oreinyeradtivnl with rgB-deiit inathieseast aif, hedpdpaitt aneous
and intramedul lary injections as well as 15 intrathecal, direct

i nt ravent r i Bippeassori hilympbogytes; For fusther detad cm the heelh maediated dmmungt r aocul ar

han sys: SRR ETTPGR HSRRSPE AU Koy LR THEbATh g agardton
direct Y | neQndar RAAPNIONAR B I08) Dot idd Sivhelhaloq 38, Rpag rmceut | cal

conpositions of the presen may “be " manutacture processes wel |

known i n t h@aumdess @,Igpanypyhﬂ@@m@i@,f conventional m xing, dissolving,
granul ating, dragee-nmeking, levigating, enulsifying, encapsulating,
entrapplhng or | yagshrdingi tega pprefessde smbediment afuthiec presenpoentiognthef or use in

O e e e St 30 By dallsd D 1% ! STV R09E, &
least 90 %, at least 95 - 100 % identical to SEQ ID NOs:24, 25 26 or 27 as
determined using the BestFit software of the Wisconsin sequence analysis
package, utilizing the Smith and Waterman algorithm, where gap weight equals

20 50, length weight equals 3, average match equals 10 and average mismatch
equals -9.
According to another preferred embodiment of the present invention, the
promoter sequence is hybridizable with SEQ ID NOs:24, 25, 26 or 27 under
mild conditions
25 Preferably, the isolated nucleic acid according to this aspect of the
present invention is hybridizable with SEQ ID NOs:24, 25, 26 or 27 under
moderate to stringent hybridization conditions.
Hybridization under mild hybridization conditions is effected by a

hybridization solution containing 10 % dextrane sulfate, 1 M NaCl, 1 % SDS



physi ol ogi cal |l y acceptable carriers conprising excipients and auxiliaries,
which facilitate processing of the active ingredients into preparations
whi ch, can be wused pharnmaceutically. Proper formulation is dependent upon
the route of admnistration chosen. WO 0211 R619 PCTI I LO /00765 15 For

i nj ection, Wwidhig/18a?i ve i ngredient may be fornul ated in aqurEOVIEoWOrast i ons,
preferably in physiologically conpatible buffers such as Hank's sol ution,
Ri nger's sol ution, or physiol ogical s%! buffer. For transmnucosal

adm ni stration, penetrants appropriate“to the barrier to be perneated are

used in 5 dies £qOOWLAL ”Pﬂabﬁ@&?rdb%ﬂ&“?“@swﬁfl% B8NSV AhlItRAME I ¢ the art.
For oral admnistration, the active ingredient can be fornul ated as

tabl ets, piSSCG andi0apeeSDS apd tinelswash aus®ISC. ddyisridisationpendes Imwderats
suspensions, and the like, for _oral ingestion by a patient. Pharnmaceutical

conposi t i onybrigizatian cardibensisedtested by hybridizatien sobmionjcontaigng 48301 es nmade

f | ati | | I d | at i d
o 9 21 " Bt e P R RORRS S0FE0R 2 BB R R ey contai ¢
the —aciived agnedicl Ralll <AHMKbHT G W¢ Andbll o7 SBYCR¥R 355056 55 D1 nder s
such as™ starches, Tubricants such as tal¢c of nmagnesium stearat e and,

opti onal | y.io 63 bty $0 1) WRkkas 29BHIBE0] RRAECIH Bt IOMARIARLE ™y De

di ssol ved or 15 susperided in suitab i quids, such as fatty oils, liquid
par af fin, aonbitipnsds ebfectedt by lachybrilizatioh ssolutionadetithindny 16t %bddxitaaes may be
added. Al fornulations for oral adm &i strgtion should be in dosages

sui t abl e f culfaige 1 MMNAG, | §uSDSxnd Ky dORicpmP lgbeleg protwuaté *Gawithi st rat i on,
th it] ke the.f f .t 20 | f | at ed i
e venrPon i TR s St o 6.1 HE5 5% g D Y% KBS, &4 Bl REFLA S o ¥set vt

i ngredignt | &2? apently delivered in the formof an aerosol spray
present@?i cPr{a;eFo g@ g‘faessuri zed pack or a nebulizer with the use of a

sui tabl e propel IAaRbrdis 3o anoflice Hrefeadi fdmtdateithanN the brdselt! Rvehticmyr omet hane,
di chl oro-tetrafl uoroethane or 25 carbon dioxide. In the case of a

pr essur i zedherenspwividedreenuieiageidionstruchyibeh indbides themdmoferseguande ng a val ve
to deliver (g tered . amount. Capsules and cartridges of, e.g., gelatin for
use in a di ﬁﬁ@ﬁeWQV%’élopornul ated containing a powder nix of the

conpound and a ﬁéﬁ%@gpﬂﬁg\d%qsggaeagucﬂl dgga%teﬁglsﬁgﬁggﬁieg%?@%e&u 02/ 18619

PCT/1L01/ 00765 1f ’preparations ‘descri bet _ _ lated for
par ent ersal (ReToAES indet @b trendbriptiBial EUnt®] iofitRE préMoRE seQidncd Wisthe nf usi on.

Formul ati ons for
present invention, thus enabling the activation or upregulation of transcription
of this polynucleotide sequence only in T-lymphocytes undergoing activation.
As is further described hereinbelow, such a polynucleotide can encode, for
example, a reporter molecule, a cytotoxin or a cytokine depending on the
20 intended purpose of the nucleic acid construct.

According to another preferred embodiment of the present invention
there is provided a host cell or animal comprising the nucleic acid construct
described above.

Thus, the nucleic acid construct according to the present invention can

25 be utilized to transform cells of a mammal in order to express exogenous
polynucleotides in T-lymphocytes undergoing activation.

As is further described hereinbelow and in the Examples section which

follows, such cells can be every cell of a mammal, such as the case with the

transgenic mice described in the Examples section, blood cells either present in,



injection may be presented in unit dosage form e.g., in anpoules or in
mul ti dose containers with optionally, an added preservative. The
conpositions 5 nmay be suspensions, solutions or enulsions in oily or aqueous
vehicles, and may contain fornulatory agents such as suspendi ng,

stabi | izi ngOemdsa® di spersing agents. Pharnmaceutical cormegogLenns for
parenteral adm nistration include aqueous solutions of the active
ingredient in water-soluble form AddHBionaIIy, 10 suspensi ons of the
active ingredients may be prepared as, “appropriate oily or water based

| nj ecti on SYSREDEA R, DHldoAN HaBARAIL LR SIObUER S o Ellis 1SS cell ne! ude
fatty oils such as sesane oll, or synthetic fatty acids esters such as ethyl
ol eate, tricgltyeeri des or |iposomes. Aqueous injection suspensions may
contain substances, which increase the viscosity of the suspension, such as
sodi um 15 car boXNpreeroyd meghadg|ase knowsripi the| arb fordgsasfermingyynaemaliayy | ¢ he

suspensi on | S0 contain sujtagble stahil.izers or,. age which increase
t he sol ubi Mgﬁ%// o?u‘fﬁhénetg%‘fsi %&i‘dr‘?gr iaéﬁtr?l%tiﬁmﬁf*‘ﬁotﬁf f%‘iﬁgrt ﬂﬁ%rw @tion of

hi ghly gon d d ' : r:n?;@ﬁ' lu;éni HYE figdegiigpt may be
in powdér fctgérﬂrrnl[i c?rg’ ali(glxlsﬁ]% ;?)g?rlpgﬁt%]f adtés{dtji ta tpgﬁ%tgﬁ g\z)g e. gr ?ét@?eri | e,
pyrogen- f r gge Wisredxalippi€ d'MeBlods i Hrefmology O ol Ui 817ThA cadeprr Bissgn of the
present invention may also be fornmulated in rectal conpositions such as
supposi t or i Bnbardmettcof ¢edincudueesens, organ deived. tigsues with wueleicoarid ceatpdosi t ory
bases such as,cocoa butter or other glycerides. Pharnmaceutical conpositions
suitable f €8 IS RlsOSHVISAEDf the present 25 invention include

compos i ons whatel ok D eAthE S SORREGN RIS SO YRS Bty bB e ™oUN

effective to achieve thei1n pur pose. re specitic

t her apegt i Q@'&a&isﬁ%&ﬁk@@bl%_@ of tHERRmdad tisse Uit al@imablely Roineaifabé ent s
effective to regulate activation of T-lynphocytes. Determ nation of a

t her apeut i chblve nefthedst ¢ancbantilingd for Twdyhphacyte specific Wmsfarmig®ng For

PCT/1LO /00765 17 apability of .those skilled in the arf{, especially in
light of tH& i T-biBhas oo SRECific WB#PHB%FI‘?%C%gCSﬁ ¢ y<ehitaing whi ch

foll ows. Fqr . j j of the invention, the

t her apeuti 55?W%ﬁt§§ﬁ8§%w§%ﬁfe%¢&§ré[ggn{cﬁg‘tr?@ﬁgéesti mated initially fromin
vitro 5 and celf vﬁH!B&ﬁﬁpx@&%ﬁmsthaF%e a¥APhBasfortdRA ARMJINS daarpail ated in
animal nodels to achieve ‘a desired regulation. Such information can be used
to nord5 aotilized & gemeite cailnwhichedre eitberdemsiently onstiably tfansfarinted veitidl

t herapeutic, effjcacy, of the actjve ingredients described herein can be

det er mi ned By nuslgiG FRidropRipcHat dhe preasnt ;i BEeres in vitro, in cell 10

cultures or expef {IRALR 80T RhRon, HEnGRLR 2Bl BBkt i SPrbled Gty V! tro and

cel |
the cell but it is not stably integrated into the genome, as such expression is

maintained in the cell as long as the nucleic acid construct is present therein. In
20  stable transformation the nucleic acid construct or an expressing portion thereof
is integrated into the host cell genome and thus it is also transferred to, and
expressed in, cells divided from the initially transformed cell.
In any case, regardless of the transformation method, or the diversity of
cell types transformed, the use of the promoter sequence of the present
25 invention ensures that the polynucleotide sequence positioned downstream of
the promoter will only be transcribed in T-lymphocytes undergoing activation.
It will be appreciated that the nucleic acid construct of the present
invention can also be delivered into cells, such as circulating blood cells, as

part of a pharmaceutical composition.



cul ture assays and ani mal studies can be used in fornulating a range of
dosage for use in human. The dosage may vary dependi ng upon- the dosage form
enpl oyed and the route of adm nistration utilized. The exact formnul ation,
route of adm nistration and dosage can be chosen according to individual
pati ent 15WOdd8519 (See e.g., Fingl, et al., 1975, in "Th@CPABIMA®S| ogi cal
Basis of Therapeutics", Ch. | p.1l). Regardless of the delivery nethod, the
nucl eic acid construct of the present,invention which includes the pronoter
sequence activatable or upregulatable’in T-cells undergoing activation can
be utilized to FHIN, e86cRdidR S UtoRied! Pref@tQr Wntbodim¥nt bf Tiee pgrésetinder goi ng
activation and as such to reqgqulate a T-|ynphocyte nedi ated i nmune response
in an i ndi vivntibn, thetesis provided ianpharmacsutichleconpsiinn micluding pr astéya

i nvention, there i rovi ded a . nmethod of suppressing.T-cell activation. The
met hod is @MONEL e‘?fﬁl}g Ryclsict B ﬁ@%%p?ﬁféﬁ?oﬁ%?ﬂtcé}‘ﬂeg“%c%{ji3hg T-cells
under goi ng ﬁ&ﬁ%a%@ﬁéi&@ly@c&é}:tglﬁetc%ep.ucl eic acid construct of the present

i nvention eonstructead”’for “expressing a nolecule capable of disrupting a

si gnal i Bg cascagRrdimfidratiROpidsd Mehalmaeduticalde hbdeptdbdd carpieen refer®d @cul e can
be, for exanple, an antisense or a ribozynme nol ecul e capabl e of

i nterrupti cgrrer thatedeast notgeauye cignifecanRittitationates hatarganismorandndeesmetogeni ¢
portion of an antibody capapl e of binding and 2/ 18619 PCT/I1LO /00765 18
thus i nhi biabraggtec &he (iglogicpt REHvy Ande prARsEiessPR dBet Beree edCt9&€quence of
t he nucl ei go&ﬁim?n&onstruct of the present invention is only activated or
upregul ated’li -Cell s undergoi ng activation, expression of the nolecule
capabl e of di sryRéim@leic schdbhshict As6rdiRgl ® fIRSpres&iterhventich Wigge cells

t hereby enabling the selective suppression of T-1ynphocytes undergoing

act i vatllon congtitufel thebtactipprisgrediert]! ofhéite phareabedical cempositionicag Be cel |

under goi ng _activation from.a popul ation of cells can also be effected by

t he t eachi sgauristeraddo the mdévidugl Weyariqus admnistialion medes: di ng t o anot her

T oer | s under g0 Rt FOATBEERREIR s B RS, RefiR W Kol hou s ™

effected byrahtdnedsar, réisﬁa:_iﬂ]ypt&ﬁwnaédl OftedfinalC patentet lded ey, hehlidg
W

under goi ng activati on, he nucl eic acid construct of  the present

i nventi on duonshuscotaed fubcurpousssindg iatremedilbxy ninjSetidnsa asytvetlbxan 15 can
be, for exanple, an_antisense RNA myl ecul e or, a polypeptide which function
in di sdapt il%atb?qa& digeqt| igfrayentiicilas, dniEavenons; infrapsrHgneabo gisaasal, of nce t he

pronoter s e . nucleic acid construct of the present invention is
only acti vgﬁgad)r‘l’@far%‘?éetg) Sated in T-cell's under goi ng activation,

Alternately, one may administer a preparation in a local rather than

systemic manner, for example, via injection of the preparation directly into a
lymph node or an organ of the individual.

20 Pharmaceutical compositions of the present invention may be
'manufactured by processes well known in the art, e.g., by means of
conventional mixing, dissolving, granulating, dragee-making, levigating,
emulsifying, encapsulating, entrapping or lyophilizing processes.

Pharmaceutical compositions for use in accordance with the present

25 invention thus may be formulated in conventional manner using one or more
physiologically acceptable carriers comprising excipients and auxiliaries, which
facilitate processing of the active ingredients into preparations which, can be
used pharmaceutically. Proper formulation is dependent upon the route of

administration chosen.



expression of the cytotoxin is restricted to these cells thereby enabling
the 20 selective elimnation of T-Iynphocytes undergoi ng activation.-fromthe
popul ation of cells. It will be appreciated that the suppression or
elimnation of T-cells undergoing activation can be utilized to treat

i ndi vi dualwosufss®r i ng from inmunol ogi c di sorders such aBCHIOBITERINE

di sorders and the like. In addition, 25 suppression or elimnation of
T-cel |l s undergoi ng activation can. al be utilized to decrease graft
rejection or graft versus host disease (GVHD). Alternatively, in cases where
enhancenment of Fdr injeatien, rdepaise ingrediagi mag, bs folmalatddhén cageowshen an
individual is infected wwth a virus or is suffering froma tunors grow h,

the nucl ei soluions, queferably tinophyisitdogicalise sompmille/ gbas sch/ a0 Haok'ss5 19
et " Sk e S B S oS R et 5 Bl

sxam e a2y y TL8 . A ]

cytoki ne - HARROR BURRRRR ablhobr o Bp PR R G 48 ee Ul S i o

in turns Sthefefeaiagon.t Bectop&lctraptsaké gehetdllydidomm intheiag. cel |'s regul ated by
T-cell activation thereby enhancing the imune response. The nucleic acid

construct of tHhéorpeesd eadminipimationothec aetivel dngrbdient ichn Zwed fommulatgdnas fy and/ or

isolate T-cells dey goi ng activation froma population of cells., Thus

accordi ng fagh%&lulﬂ%,c{rggeﬁg,cqapgtplef,ﬂgluﬁsegg tSX"Hg%ﬁr‘FHﬁs,’ SURRAOSIONS, 488 pr ovi ded a

net hod of jdeRt. ﬁp ijﬁ@é’s’tfapbg}%ﬁfeh g T-cells undergoing activation froma
S. 8 net hod i i

popul ati on of cé S effected by transform ng the population

of cells with tPianidedrical esthpositidit] Whith b Beh®e oedl B) indlideepishofit
constructed for expressing a reporter nolecule, and identifying and/or

i sol at 1®g capsbles nfiadsmfi gedatppogruivall ias wofis sealeld| capsules madg of gskatinteadraepor t er
nol ecul e abpve .a 15 predeterm ned. backgroun al ue.. Such a repaqrter
ol ecul o B RISl SRS Ay Sl & SR Ior SRR SagES TG0 GTaEh i e
measured via: ol%%- i N j A r ternatively
and pref erg%tp% e rlgggrl{ier no egﬁ%fg@@fegggg?%e%%@g‘g é}]{i}g rSass u%r not
limted tos@rches)zWiMicadts! s@dNts &l cdreeidgabsitmr kivarat®r aml, f bptonapihore (e. g.,
20 green fluorescence protein, G-P), the expression |evel of which can be
measur ed vptabibizenshedicsoft reapsleonthe swivecingsediendsi mayrbef |dissplyed eort

i ng, and/ or

excitatpon. It wll Dbe, reci,ated fhat _the thod .of identify,

Csol at tho suepedidsin, SR S ek R ;oo aBd PHErGh of LGB o

accordi ng g 1 i nt i Qn[, ] lJ zed, for
exanpl e, tg&g{aﬂli}gg?n% oggg %‘5%&#@% ﬁ%lﬁﬁ%‘éé‘%éﬂg@%’k_ﬁcéec}cﬁﬂaéﬁ\?g I Olﬁﬁ%x#s to isolate
speci fic sghsgrabadhinistéionSshoaRf bE in idasdg¥asafhblerfoPYhe chosen route of

administration.

For buccal administration, the compositions may take the form of tablets
20  orlozenges formulated in conventional manner.

For administration by nasal inhalation, the active ingredient is
conveniently delivered in the form of an aerosol spray presentation from a
pressurized pack or a nebulizer with the use of a suitable propellant, e.g.,
dichlorodifluoromethane, trichlorofluoromethane, dichloro-tetrafluoroethane or

25  carbon dioxide. In the case of a pressurized aerosol, the dosage unit may be
determined by providing a valve to deliver a metered amount. Capsules and
cartridges of, e.g., gelatin for use in a dispenser may be formulated containing a
powder mix of the compound and a suitable powder base such as lactose or

starch.



Thus, the present invention provides a novel pronoter sequence which can be
utilized in expression constructs designed for regul ating the i mune -
response nediated by T-cells. Due to its tissue specificity, the pronoter WO
02/ 18619 PCT/1L01/00765 20 sequence of the present invention can be
utilized twodwise® t he transcription of regulatory nol eceCesLOa07Es cel | s
under goi ng activation and as such to enhance, suppress or elimnate this
speci fic subset of T-cells thereby en?gnci ng or suppressing an i mune
response. 5 Additional objects, advantages, and novel features of the
present I nventypd ﬁ%ﬂdra@&ﬁoﬂ&cﬁ%@r&?émtrﬁaﬁ% eorfiulaed | for Shekddt@dl i n the art
upon exam nation of the foll ow ng exanples, which are not intended to be
limting aduadiistration) by, tyalodluoinjedtion\oacontisuosribfisione nfamaiadias dect s of t he
present invention as_ delineated herei habove and as clainmed in the clains
section bel¥gFtionomaynhe pepaitedant it Jopmes: %orph ¢-fe NopMPRIISH Fxdhpl es.

wih the SOOGASAEBaAlnGr SO ALY Al BRSRT afifEomhE RogtiiBed DOF N
fashi ons r6¢ 5¥spehdiBnd) WHRRINA ' Enlsidds el rbraaq%lebb@ vbRieRE 25T Y

pr ocedur es 5 util'ized I'n the present invention include nolecular,

bi ochemi calmay reoatairbi formglatedy agents e sumhibias amtspENEng e satiiljzieg . aglioh

techni ques are _thoroughly explained in the literature. See, for exanple,

" Mol ecul ar dIPEHInERLENR. | abor at ory Manual " Sanbrook et al., (1989); "Current

ls i | . Bi, ol "". Vol - . . ;
Ausubel ot ol . CEal eI o RReuiGi T mrhed aPuaRen nelfle w1 oy an
Sons, Bal tiaffhdhs spﬁﬁmh@gﬁ thel é&ﬁ/@iﬁ%?i&ﬁ?i‘irgvg%t) 5616k foih. AddifordaptyMo! ecul ar

Cl oni ng", John Wley & Sons, New Wat son et al., "Réconbi nant

DNA", 36i estisgensionsref ithaactiBo dlgzedidietsy méyr ke phiparesnas tppropriéteds)y denome
Anal ysis: A Laboratory Manual Series", Vols, 1-4, Cold Spring_ Harbor
Labor at or y Wat@sbaseficipjogtipR quspersjonsp s Spitatie dinophiliss sel¥entators wihieles n U, S,
Pat. Nos. 4, 66 8; .4,683,202: 4,801, 531: . 92..659 and 5, 272.057; "Cell
B of ogy: AN S 1 O eeme o g ahetic Ruly el PuBR udh af e 1 067
" Current  PRtac olisivkeliddiTaRioRg e, VAIGHERS infectibd sGPkhdahs hayBontagd: (1994);
Stites et g?)e%a?é(}eégly,b&; Basi gﬁJgnghgi niqga lfljﬁTc’rﬁno ‘(s);gy" ?8t ﬁm%dio?i on),

Appl et on &slhibstgees,Nohivhl incréafe (thO S4gcpsityt sfichd si¥pedRion36ich BCEOdiugD1/ 00765 5
21 and _Shiigi "Sel ected Methods in Cellular | munol ogy", W H

d
Fr eemand? aﬁafl (,eet%)éfimcerléﬁlase(, sodutol ondskiratb| OptignelhndBe ayspeasiendraknsi vel y

described 1oy contain suitable stabilizers or agents which increase the solubility of the

active ingredients to allow for the preparation of highly concentrated solutions.

Alternatively, the active ingredient may be in powder form for

constitution with a suitable vehicle, e.g., sterile, pyrogen-free water based
20  solution, before use.

The preparation of the present invention may also be formulated in rectal
compositions such as suppositories or retention enemas, using, e.g.,
conventional suppository bases such as cocoa butter or other glycerides.

Pharmaceutical compositions suitable for use in context of the present

25 invention include compositions wherein the active ingredients are contained in
an amount effective to achieve the intended purpose. More specifically, a
therapeutically effective amount means an amount of active ingredients
effective to regulate activation of T-lymphocytes.

Determination of a therapeutically effective amount is well within the



in the patent and scientific literature, see, for exanple, U S Pat. Nos.
3,791, 932; 3, 839, 153; 3, 850, 752; 3, 850, 578; 3, 853, 987; 3, 867, 517; 3, 879, 262;
3,901, 654; 3, 935, 074; 3, 984, 533; 3, 996, 345; 4, 034, 074, 4, 098, 876; 4, 879, 219;
5,011, 771 and 5, 281, 521; "digonucl eotide Synthesis" Git, M J., ed.
(1984); "Wweowmhassao Aci d Hybridi zati on” Hai nes, B. D., andpdrggénsrss. J., eds.
(1985); "Transcription and Transl ati on" Hanes, B. D., and Hggins S. J.,
eds. (1984); "Animal Cell Culture” r,?shney, R 1., ed. (1986);

"I mobi | i zed CelI's and 10 Enzymes’ IRLl Press, (1986);: "A Practical Guide to

Mol ecul ar WA . Vol .
1-317, Acagaeﬁrerm él roe 6£%E8quﬁ%§%?(%ﬂ%e@@érﬁ%w§ﬁ% hods 6&%‘6

Appl i cat i opsovidAt e Braipi&Ssectiiiwhich €eltows-A (1990) ; Marshak et al.
"Strategies for Protein Purification and Characterization - A Laboratory

Cour se Manual " BsHLangr gweparatdes)used| in dhe 1methiods hobrthei venpor.attedl by
ref erence i f fuI et . forth her O, her .gener.al erences are
provi ded tﬁﬁ% %ﬁfgc tiHs AR or%g W&@@GH‘%@?‘{ gfaéé'ngr%fpé" VB4 i eved to
be wel | sk” hdeﬂ &pﬁn@r s%@d F5Fe£s[r@%rbd§ddofs9rcahhr§‘e ?&Mﬁ&ﬂeﬁﬁﬁﬁmﬁfm the

ein n ain er

r eader. orma cont erern 1 s Incorporate ei n by

refer ence n%liel@%l\dahﬁ:vé a d&ired reddativid SkhHatsmatiberhnGeaned sefvence
anal ysis of Fugu LCK. A genomic fragment of the Fugu |ynphocyte kinase (LCK)

was anpl i faceutately deternpoe ysefl deses khumansact i on (PCR) usi ng degenerate
rimers 255 GY. AAR GCN GAY JTY GG.3: (SE nd. 5 - GCY TCN
BN OON GTe: CAYToHicds r@eglqrﬁpwéczs E&%P@ﬁ%ﬁtaﬂ etl&gr fentd, RAFIA oxon 10

encoded poI oded

pol ypeptider egrk%rgse E%{A@E‘Xd%rﬁg %ﬁ&}lﬁ&% e iﬁ%’é‘g’ﬁe?&ﬁti ng PCR

pr oductwasufliRE o ekpérin@BhLaiMmalsP ITHMAtA¥DLIAEd ﬁ@ir?ﬂﬁglﬂ 1o/ Rl 22
sequenced. A Fugu genom c cosmd library (constructed in LAWRI ST 4 by Geg

El gar, UK ldGireRssaysrad armmbstudmm belgegd maﬁ)rmumageajrange Iofldh&ageFugu LCK

f ragment adtvvo sitive _gverla cos 88A8 an re i sol at ed
and seq_uen iy useri ?%'géﬂ’j‘e g’§ gg SYalVHE anmgo‘rlﬂﬂ% q ﬂsage W5 hot gun”
sequenci ng eﬁﬁ) naférd' AR th¥Bbith 6 aﬁﬁl (E}rdﬁ\%@' dt8ed PHY ShEFortidlati B LOMBL | ¢ DNA

sequencer . y cofparison € sequences was coO ndu ed by using
the nonr edléﬂfda%mhnﬁﬁﬁﬁ@rh rindaddags eaftfbe B@s@ﬁtdc@&%n tih@ividual pBtigitechnol ogy

I nformati on. Codi ng sequences were identified eir honol ogy to known
genes 14 t meeqs: 0¢%energat Hd e ef awld €97N- int"The Bharmaiculoglaal Basis d Fugu LCK

ene was canfirned P usi ng total RNA extracted
J Therapeutics”,; CET 1 pc? J

Regardless of the delivery method, the nucleic acid construct of the
present invention which includes the promoter sequence activatable or
upregulatable in T-cells undergoing activation can be utilized to express a

20 regulatory molecule only in T-cells undergoing activation and as such to
regulate a T-lymphocyte mediated immune response in an individual.

Thus, according to another aspect of the present invention, there is
provided a method of suppressing T-cell activation. The method is effected by
transforming a population of cells including T-cells undergoing activation with

25  the nucleic acid construct of the present invention constructed for expressing a
molecule capable of disrupting a signaling cascade initiated by the T-cell
activation. Such a molecule can be, for example, an antisense RNA or a
ribozyme molecule capable of interrupting or preventing cytokine mRNA

~ translation, or an immunogenic portion of an antibody capable of binding and



fromthe Fugu ki dney. Preparation of LCKpronoter-G-P constructs: Different

| engt hs of the Fugu LCK pronoter that included 84 bp of the first exon were
anplified by PCR using specific prinmers to which restriction 15 sites for
Kpnl were added at the 5 end. In addition, the distal and proxinal

pr onot er s wb ov/tseishuman LCK were anplified using specifi cr@grimepeeengi neer ed
to contain the restriction site for Kpnl. PCR anplification was perfornmed in
a total a volunme of 100 gl contai ni nggzo ng of Fugu or 50 ng of human
genomic DNA 20 mM Tris-HO (pH 8.4),"50 mMMKCI, 2 nmM Mgd 2, 200 mM of each

20 deoxyrigﬁg%ghgﬁg'g%u{lra} gRRa3h&lecdss. pnol of each prinmer and 5.0 units of
Taq polynerase (B Life Technol ogi es, Gaithersburg, MD, USA). The

sequences of Sihcethepgronoterseeduemeanfithe iycleicfdced eonstiuehof He pesephe Fugu and
human LCK  pronoters are shown in Table I below. The thermal cycling
condi t i onsinygRomds omly |agtiated cavpresipted Bt Toneds ryderzomy Aclivatiffveal i ng at

55C for 30 _seconds and extension_ ai. for. .0 4. 1 . eated for
a total of e}gge%oa %é[?‘eﬂfgec%% S&a@?eso%%%%lgép% &K &‘?Ufﬁﬁg%%] éltggr ose gels
and t hes bagd 1eQBt KR! Mdrdbye enﬁ@ﬁg%ﬁ%&éct%%@?%sﬁ%ﬂ b orighghdgples and
purified using a Qaquick’gel extraction kit (Q agen Grbh, Hil den,

Cer many) . Whdergoing htwvhtiddA was digested with Kpnl and cloned into a

predi gested pEG-P-1 vector (Clontech, WO 02/ 1?_61,9 PCT%I LQ1/ 00765 23 USA)
upst ream of t helteWillahe sppEciated thator msthadc el sHByRating @q%) g¥REe.

Reconbi nant_.cl ones were sc n fior . th e ng, Of | ' of the
nsert by SEOERATRd: APPROPAG ArpuBioeh Srd hEPRRGE PU S te ARG MR e
Sequence Dg%%%ﬁﬁ\i'éh@iohp NO 5PF4LCK: forward prinmer for 2

kb5 GOGGTA! GCGCAAGAACACTI CAGG 3" FuRu LCK pronoter 6PF3LCKS Xorward
primer l6or 4 kbBhwSEROESIGAGCGRAECGApEcE Aol THET @rent FavantiofK tikrenst er
7PF2. A: forward primer for 6 kb5 GEQR] AC- QATGCTCTCCTCCECTCACCT 3' Fugu LCK
pronot er SPRVided: ar enathed of iehgrinating A-gellsnyndergoing activation from a

kb5" GEXRQ A%%J-E%A S‘f“%lﬂs%‘ﬁg%%ﬁmﬁ' is E-:lflﬁléteh% aos oxtrrelfng a population of

cells, including T-cells undergoing activation, with the nucleic acid construct of
the present invention constructed for expressing a cytotoxin. Such a cytotoxin

15 can be, for example, an antisense RNA molecule or a polypeptide which
function in disrupting vital cellular functions or initiating apoptosis.

Since the promoter sequence of the nucleic acid construct of the present
invention is only activated or upregulated in T-cells undergoing activation,
expression of the cytotoxin is restricted to these cells thereby enabling the

20 selective elimination of T-lymphocytes undergoing activation from the
population of cells.

It will be appreciated that the suppression or elimination of T-cells
undergoing activation can be utilized to treat individuals suffering from
immunologic disorders such as autoimmune disorders and the like. In addition,

25  suppression or elimination of T-cells undergoing activation can also be utilized
to decrease graft rejection or graft versus host disease (GVHD).

Alternatively, in cases where enhancement of an immune response is
desired, such as the case when an individual is infected with a virus or is

suffering from a tumors growth, the nucleic acid construct of the present



OHDFJ: forward prinmer for human distal5 CC291AC C() AACTGIr GCCCr ACTCTCC 3'
LCK pronoter tol MRI: reverse priner for human :

di ~tal 5 G&91ACCGTCCTCCr ( 3CCTAACCTOG3" LCK pronoter | IHPFI: forward priner
for human5' G&g- Q AC &GGGGMCAAAGTI - GAGGEC 3' proxi mal LCK pronoter 12BPR2:
reverse prwoer/18as hunman5' GGgal A- C- CGGATAATGGCAGTI - CTCACACT mLawooxsmal  LCK
pronmoter 13GFPSEQL: prinmer for sequenci ng5 CTCCTCGCCCTTGCTCACC 3!
pronoter. G-P constructs 14Forward pr \rigr for EGFP

gene5' ATGGTCTAGCAA( 3GGCGAGGAG 3" 15Revérse primer for EGFP

Mhe5' ACTr - - Y I 4 ori rer for 2
kb5' wqmﬁ%c% %ﬁgk%%geggﬁ%%gp?oé%?%@-é@'—sgé%ﬁsﬁrﬁct

17PEGFPRV4 exafipleps lymstskisesuvhi adENL-0 OL-4, TROB TCUNABTH0 orGeketfabdi-pT GATCTAGAGTC
3" Fugu LCK prornoter-G-P construct Transfection into cell |ines:
JurkaT-cel | s (hiWhen espicssadc ifT- Teklls |undejgoing ectjvation,i sudhPil cytoBit® 10

and St opt SHFERE BRCHOBFTAER SlTeteds GHRGIINE i b . |
d ' I Vi
(mankey ki GRasyos oy BetiTeARth DRI Mt el TRR 9 PRAMEAR "o um

with same skpgheertansingth&iinlind e4Bonsk> The m xture for each transfection
was prepared in a 24-well tissue culture plate as follows: 2 jig of LCK

pronot er - GFP cdhenncleic anid comstiagtyof the psescot HISHtiddNfannalso be lutitized fon 100 ni
Opti-NEM (G bcgBRL), and mixed. wel|l with 8 jjl (16 jig) of DN4R E-C
(G bcoBRL) 1@%&%' ﬁmafqatSquQE@rceﬂﬁ@nﬁ?rgﬂmg@gﬁY@tsqn rRERPAIoB RS eRAE-W uences

are underl i ned) , . 02/.186 PCT/ L LA 6 - re j ncubat ed
at room t enper a;rgﬁ% ¥8Wr¥§nﬂ€°§‘e§n#p8¢}e# gﬁ% R%neﬁzeglt @%ﬁﬁﬁ%% n#sl uent

adher eng- Cg)lrdnﬁdéd 8 methd¥of tnfifyitl Bhd/of kéfitin¥er-Qe i ndéegbing AbtiPotioneS uspended
(for 400,000 JurkaT-cells at eXponential growi ng stage) in Opti-MEM washed
cell's. The fomh| s popnlationcobaels f ©he 4néthad i87¢ffeatedh b0 rabisformimgather, | nl  of
growt h medi um caontai ni ng 20% FBS was then added and the incubatjon
continued fhgpulation cpfmelﬁowﬂ@. thexpucdeigjasifd epnstynst jof theebrese sinEeRtion

constructed for expressing a reporter molecule, and identifying and/or isolating
cells from the population of cells which express the reporter molecule above a
15 predetermined background value.

Such a reporter molecule can be an RNA molecule, the expression level
of which can be measured via polymerase chain reaction (PCR) or riboprobes.
Alternatively and preferably the reporter molecule is a polypeptide such as but
not limited to an enzyme, a ligand, a selection marker, or a fluorophore (e.g.,

20 green fluorescence protein, GFP), the expression level of which can be
measured via biochemical reactions, selection media or fluorescent excitation.

It will be appreciated that the method of identifying and/or isolating
T-cells undergoing activation from a population of cells according to the
teachings of the present invention, can be utilized, for example, to study factors

25 which influence T-cell activation or to isolate specific subsets of T-cells useful
in immunotherapy.

Thus, the present invention provides a novel promoter sequence which
can be utilized in expression constructs designed for regulating the immune

response mediated by T-cells. Due to its tissue specificity, the promoter



cells was determ ned using fluorescence visualization in a Leica DML
inverted mcroscope fitted with FITC filter. Ceneration of transgenic m ce:
10 Transgenic mce were generated using standard procedures. Briefly,
fertilized one-cell stage nouse eggs isolated from superovul ated FVB/ N m ce
were mcrovomp286®d with purified |linearized 52C1 cosm d BNAMILorooxs h purified
LCK pronoter driven GFP constructs in which the plasm d backbone was

renmoved by restriction digestion and gl el ectrophoresis. The Fugu cosnmid 15
52C1 was linearized by digesting with an enzyne that had a unique site in
the cosm gkqudnicensiythiei srefeantitesntioni canl e wilizedi tdedrivel iedranscifiomol ysi s of
genonic DNA isolated fromtail biopsies and mated with wild-type FVB/N mce
t o producercghlgtgsE faelgeules ied-calisjandergoing aniivation pad s e t #nes) at ed from

fresh or frozen tissyes qf transgeni c an Ll d-type nmice by using TR zol
Reagent . (TBEEBRSE SbPmte: hisATRET SuBSE ot trdell AREraB Rt B BE o

cont ai ni ng : I'q%ﬂ@ 5 PCR buffer, 2.5 MM Md 2, 0.5 nM dNTP, 10
nmv DTT andsu%pfbso]%lgfg ur?ijtt%s/ e'of RNase free DNase | (Boehringer Mannhei m
in a fijal vol ukdditibnal2@bjectspsadvdaiages, oarmd nipvel RatesRNE sldoresenn DEPC

water. The m xture was incubated at 37C for 30 minutes and then the Dnase |
was denat uingentian wilCbeenmertappargst t6 erenordisarilyhskilledrpine theagrtchpon ed on ice

f 1 m t d. th ‘med at 42C f. 5m 1 . .On 200 it f

Somer sor | eagiomho] enkUoRERs Prenplss toh st Rt PsHcs SADF VL Rdad { o t he
| whi i t i Lqi i f i . Th

Soetom AdaifRa ol BF tho'vaPus WitoiRs AE bGfecl! of Il HERE,  E

ice for 1 miveitich as@élimeutedthegdindboveGnd tab @laimadh eherelaims sactiah ddlosr th 1 | (2
units/1) of E. coli RNase H (G bcoBRL) 5 for 20 minutes at 37C and then used

as at | finds dxperiPERtal supnaromshe following exayples.ng condi tions for the RT-PCR
were as follow 95C for 30 sec, SW .. mnute and extension at 72C for
45 sec for a total of 35 cycles ust PéﬁSAzyneTM 1 DNA pol ynerase

he 1 ol Lol g rienge is o hddein G RIGRALR RadpR RaBIORRREHER, Y\ 1)
and 5’ - AAGHGHBo TR0 BARAH(GRDiReniSE | Ronlfilg Wb, Cor  espond 1o

exon eight and nine of Fugu LCK gene respectively. P expression in the
transgeni ¢ m ceGengsallyyéhe abméndlgtuns usegl héreinf aid thei labonatarprareceddtesATG GTG AGC

AAG CCC GAG G 3 (SEQID NO 20) and 5! - TGT, A . TGC 3
15 utiliz%cpi\ 1?;1 Qhe Qpre:se:nt 21n en?ion incf?\lgl molecu ar,m]k;m%]cn;gmlca )

microbiological and recombinant DNA techniques. Such techniques are

thoroughly explained in the literature. See, for example, "Molecular Cloning:
A laboratory Manual" Sambrook et al., (1989); "Current Protocols in Molecular
Biology" Volumes I-IIT Ausubel, R. M., ed. (1994); Ausubel et al., "Current
20  Protocols in Molecular Biology", John Wiley and Sons, Baltimore, Maryland
(1989); Perbal, "A Practical Guide to Molecular Cloning", John Wiley & Sons,
New York (1988); Watson et al.,, "Recombinant DNA", Scientific American
Books, New York; Birren et al. (eds) "Genome Analysis: A Laboratory Manual
Series", Vols. 1-4, Cold Spring Harbor Laboratory Press, New York (1998);
25 methodologies as set forth in U.S. Pat. Nos. 4,666,828; 4,683,202; 4,801,531;
5,192,659 and 5,272,057; "Cell Biology: A Laboratory Handbook", Volumes
I-IIT Cellis, J. E., ed. (1994); "Current Protocols in hnxﬁunology" Volumes
I.III Coligan J. E., ed. (1994); Stites et al. (eds), "Basic and Clinical
Immunology" (8th Edition), Appleton & Lange, Norwalk, CT (1994); Mishell



15 (SEQ I D NO 21) which anplifies the full length coding sequence of GFP.
Nort hern hybridi zation: Northern blotting and hybridi zation were carried out
according to standard procedures (Maniatis et al., Ibid.). About 40 jig of
total RNA was fractionated on a denaturing gel and transferred onto a nyl on
menbr ane awmdovss120 full | ength codi ng sequence of GFP, BET/HMIOITH? ed by PCR,
was used as a probe. The probe was radiol abelled using H gh Prinme |abelling
kit (Boeringher Mannheim GCernany), chordi ng to instructions supplied by
the manufacturer. Western Bl ot Anal ySes: Western bl ots were perforned

accordi ng fAd isnﬁgirqeag)i, o9élected MdtiRstisiy Cefl@lar 2anitaolopdst W nHBFeédmaig Anal ysi s
kit (Amersham Egg and) . A nonocl onal antibody against G-P (C ontech) was
used to chendk GohdNew p¥erk<(il880) avakble ininoagassays RreeTiensioelyoderesbeas EXAMPLE

2 Experi nent Resul t Structure of the F LCK Lo : ontj guo DNA
sequgncle of2 giie IP&%XI)ésals’éle"a‘F‘Héftg“u uf“??f?ﬁ“?%se% u@?‘?‘ﬁ‘ﬁ%’r ﬁ;'%coiﬂ%ds gclisand
88A8, Fi | ihi h 12k LCK
Cono’ t haapehloaz, B@Ylss) SRS Re30 TR0 808 08 L HME RSO L HIRERI0Y i

gene, asgen®oMdsa; B@I8l07gy 31984533e80081335F0834,69444,098876848792ubul arin
gene, a gene W th high honology to a human hypothetical protein gene, a
gene for hisfldii¥ 1dmdds281,53k," Odigonugleatidei Syuithregis! G3ait, MeTn ede(E984y;

cyclophilin gene, a cqonnexin gene and a gene for H A ly The Fugu
LCK gene ( Sheckets ﬂ@dzﬁygﬁlélz%gg@n% BI:ZBG)@@H ’ﬁgﬁﬁl\élta%rcgi:r?ds-sgf%ure to the
human LCK g ede Fu es, fqr .0f .| 0 hno aci ds
(SEQ 1D NO g%‘?""’?ﬁ#lg | %?%@gﬁ?%g%?o BrafaRlighti &Y. “Pﬁ@aﬁ%ﬁrgeni c
regi on bet vaamndin€elF@amubdFsRReyaRd 11 ed. 5§198@’5t"hﬁﬁi@bi‘1§eﬂeﬂléﬂsbﬁfd ng gene
sequence includes the conplete pronoter of the I’—'ugu LCK gene. As such,
vari oud0l| edigizpmes"diRiePeess, {1984); ¥A PeapticalcGuidsEOMdedudsr Clond)" Pearleale utili zed
to test expression of Fugu LCK or GFP in_cell lines and trang'%&%ic ani mal .

Expressi on Bof (1988 andiVietiode i Engyraalogyh Vo ellﬁ}au Academis Boey ch
Suriat " ana RBR0E) A R 50 sl 408, apPURNG, ABRsB RS Fh ok s
e L o A e O R ol A e oo S T
f rom T- cel ICharattesizBibh - r A& doaboratogys Codise Manaiic ESHIO Peexsf(1096); tadl ofientity
(Figur ?5 %) which are incorporated by reference as if fully set forth herein. Other general
references are provided throughout this document. The procedures therein are
believed to be well known in the art and are provided for the convenience of
the reader. All the information contained therein is incorporated herein by
reference.
20 EXAMPLE 1
Materials And Methods
Cloning and sequence analysis of Fugu LCK:
A genomic fragment of the Fugu lymphocyte kinase (LCK) was
amplified by the polymerase chain reaction (PCR) using degenerate primers
25 5-TGY AAR ATH GCN GAY TTY GG-3’ (SEQ ID NO:1) and 5°-GCY
TCN GGN GCN GTC CAY TT-3’° (SEQ ID NO:2) complementary to the
human L.CK exon 10 encoded polypeptide region: CKIADFG (SEQ ID NO:3)
and exon 11 encoded polypeptide region: KWTAPEA (SEQ ID NO:4)

respectively. The resulting PCR product was cloned into pBluescript and



Expression of Fugu LCK pronoter driven GFP in cell lines: The results from
transfection studies of Fugu LCK constructs into various cell lines are
summari zed in Table 2 below. Visualization of fluorescence reveal ed that
the G-FP sequence linked to 2 kb (Figure 2), 4 kb WD 02/18619 PCT/LL0O1/ 00765
27 (Figurwodnsne 6 kb (Figure 4) fragnent of the propos®iTHUW®IEK pronot er

expressed only in JurkaT-cell lines. Table 2 5 Ex ression of GFP- pronoter
constructs in various cell |ines Fugu,pugu Fugu Human Human CWLCK LCK LCK
LCK LCK 2kb4kb6kbr oxi mal di stal Sur kat42 ++++ CHO+ HelLa+ Huh?+ HT29+ Ver o+

C2C12+ Fur tsb@fenced. 9 W Flapy lBeRbiiled cosmidtitearyofcofmtflictddCih IVASVRESIE 4bly del et i ng
1330 bp of sequence fromthe 2 kb. A GFP sequence linked to this m ninal

pronot er  slfreg Elgarp 1BE HONE Besturee lehter,a@ambridgd) giay ssre¢nedrwiththait T- cel |
line 10 (Figur enonstrating the capacity of thi.s g pjnal, prqnoter to
di rect g((anﬁ‘ggjpé%s‘g’i‘%ﬂem W%P*?SIE‘é? Pge.rfaPP E;‘éﬁ’ﬁlés’nﬁt’gé Bﬁgrsla » Fugu LCK
cosmd: Inj ’ 1.0 ] I n the
generation “ge?é ;&%g@%@g@%ﬁ% %Aﬁ%ggggéﬂe%g+§;&'graeﬁ%g@$ %ee{ g@%hqﬁgﬁo%f which 5
15 showsd ggrghéten kaiRnting Md Piimeh valllind ECHE Applie@BloSydtedhd $PT i ngs from

t hese founders were used for assessing the expression of Fugu LCK gene by

RT- PCR. Theautorsatict BN#{ sd¢queseeratddmelogy apmpsatisomnto; datatzist se@uemetsowas

conducted by using the nonredundant protein database of the National Centre

for Biotechnology Information. Coding sequences were identified by their

homology to known genes in the protein database, and exon-intron structure of

10 the Fugu LCK gene was confirmed by RT-PCR using total RNA extracted
from the Fugu kidney.

Preparation of LCK promoter-GFP constructs:

Different lengths of the Fugu LCK promoter that included 84 bp of the

first exon were amplified by PCR using specific primers to which restriction

15 sites for Kpnl were added at the 5’ end. In addition, the distal and proximal

promoters of the human LCK were amplified using specific primers engineered

to contain the restriction site for Kpnl. PCR amplification was performed in a

total a volume of 100 pl containing 20 ng of Fugu or 50 ng of human genomic

DNA, 20 mM Tris-HCI (pH 8.4), 50 mM KCl, 2 mM MgClp, 200 mM of each

20  deoxyribonucleotide triphosphate, 25 pmol of each primer and 5.0 units of Tag

polymerase (BRL Life Technologies, Gaithersburg, MD, USA). The sequences

of primer pairs used to amplify different lengths of the Fugu and human LCK

promoters are shown in Table 1 below. The thermal cycling conditions were as

follows: denaturation at 94°C for 1 minute, annealing at 55°C for 30 seconds

25  and extension at 72°C for 2 to 4 minutes, repeated for a total of 30 cycles. PCR

products were electrophoresed in 1% agarose gels and the band containing the

PCR product was excised fromthe gel and purified using a Qiaquick gel

extraction kit (Qiagen Gmbh, Hilden, Germany). The purified DNA was

digested with Kpnl and cloned into a predigested pEGFP-1 vector (Clontech,



Expression of Fugu LCK was found in the transgeni c nouse bl ood, thynus,

spl een, skeletal nuscle, heart, and gonads (ovary and testis). 20 Table 3

Ti ssue typo Transgenic |iverbrainkidneyskel et al

heart ovar yt esti sspl eenbl oodt hymus |i nenuscl et hynus 6. 19++++ 51. 16+++++

40. 46- + 4V892/B6pt essi on of the Fugu LCK gene in trans epBCUIAIOE6Hs det ect ed
b RT-PCR WD 02/ 18619 PCTIILO /00765 28 Transgenic m ce bearing Fugu LCK
pronoter driven GFP constructs: The 33kb LCK pronoter driven GFP construct
injection resulted in the generation of two founders that displayed germine
t ransmi ssi &bAwipsireamhef e lephandel greamflvenesabnce protéaRBLIrR) sequendenj ect i on
produced 6 foung_er transgenic 5 lines of which 3 displayed gerniine

transni ssi &§combmagf, glanes éﬁ"?rﬁa*’f%ee@éaeé’ét DESPeReR AR QURIdEIonoghds s to

The 1 ovul t B ool L wR Rt CRP R A TehE BL00" LK bromotor in the

transgenic mce as anal yzed by Northern blot analysis are showmn in 10
Figure ¢. The 4 kb LCK pronoter dirggppd; a high level of GFP expression in
t he thynus and tes&;’s agd kg!g?wﬁé evel” of expression.in the spleen.

Resul ts of —Northel KIS HSLIResUIChon erigiing Sequances gre ynierlingd) o\ o or onot er
sequence dﬁ%d;ct SN essi on onl y in théasetq'ﬁ')‘/"ﬁus and the testis (Figuje 7).
The 2 kb L{CKo. prijonpter directed a | ow | eyel of expression in the thymjs in

addi tion tpsthe | PFECBXprvedsimariiy t he tes$t 59GCCRMACCASBRECANGAATACTIChE@T.
EXAVPLE 3 tlwAWwWI or der
to charactgfize tiﬁﬁ“i‘%@’r&ﬁgé‘ﬁf%ﬁfi ty of | sABFERGASCTAPHEZUB FUigu | Lk

pronot er. BuCh StERN Brvaloher forSWEC1 1 1 Cal 1) T REC AT G T TR ETEICARCT B TEl
regul atory|sequeragickapadat e of specifi¢ally driving gene expression

cells. ldepsifi claRINreatse Sinerifor A mididdd  r ¢ Ul GIGGTACCATGRGANACH GOAGIGIICGh|
desirabl e pince |dU@EbtPREHer] {ptation @ouen C ed _in_gene
fHDE: Srvyagdarimc o8 R e n gt
promoter

JLLE [ICOLIL S0
expr essi on| $yst ¢ of GIGGTACCGAACTGITGCCCTACTCIC

n T

I

10 HDRUI: reverse primer for human distal 5" GGGGTACCGTCCTCCTGGCCTAACCTGG 3’
LCK promoter

11 HPF1: forward primer for human 5’ GGGGTACCGGGGCTTCAAAGTTGAGGGC 3’
proximal LCK promoter

12 HPR2: reverse primer for human 5’ GGGGTACCGGATAATGGCAGTTCTCACA 3’
proximal LCK promoter

13 GFPSEQI1: primer for sequencing 5’ CTCCTCGCCCTTGCTCACC 3’
promoter-GFP constructs

14 Forward primer for EGFP gene 5° ATGGTGAGCAAGGGCGAGGAG 3’

15 Reverse primer for EGFP gene 5’ ACTTGTACAGCTCGTCCATGC 3’

16 PF41.CKE], 28 mer, forward primer for 2 kb 5’ CGGAATTCAAGCGCAAGAACACTTCAGG 3®
Fugu LCK promoter-GFP construct

17 PEGFPRV4, 28 mer, reverse primer for 2 kb 5’ CGGAATTCGCTGATTATGATCTAGAGTC 3’

Fugu LCK promoter~GFP construct

Transfection into cell lines:
JurkaT-cells (human leukemic T-cell line) were grown in RPMI 1640

10 medium supplemented with 10% FBS, sodium pyruvate, glutamine, penicillin
and streptomycin. CHO (Chinese Hamster Ovary), Hela (human cervix
adenocarcinoma), Huh7 (human hepatoma), HT29 (human colon cancer), Vero
(monkey kidney) and C2C12 (mouse myoblast) cells were grown in DME
medium with same supplements as RPMI 1640.

15 The mixture for each transfection was prepared in a 24-well tissue
culture plate as follows: 2 pg of LCK promoter- GFP construct or the Fugu
cosmid 52C1 DNA was diluted in 100 ml Opti-MEM (GibcoBRL) and mixed
well with 8 ul (16 pg) of DMRIE-C (GibcoBRL) in 1 ml Opti-MEM. The



25 conbi ned regul atory and structural gene sequences which can be enpl oyed.
Thus, identification of shortened m ninmal regulatory sequences confers the
critical advantage of permitting the expression of structural gene sequences
of correspondingly increased | ength. As described hereinunder, a 914 bp
Fugu m ni ms0 @2a861pr onot er ( SEQ WO 02/ 18619 PCT/ | LO / 0076 PCAYNY@®7680, 27)

whi ch was obtained by deleting 1330 bp fromwithin the 2 kb Fugu LCK
pronot er was capable of directing speg@fic and high-1evel reporter gene
expression in Jurkat cells. Results: Western bl ot anal ysis of EGFP

expressi on mixige wieincabated!s® r¥orORinpetat@t foi BO mMinttérahd Gverlkid witgu LCK
pronmoter (SEQ I D NO 27) denonstrated specific and high-1evel reporter gene

expr essi on (for JQfokeantluent sdhererBecliesal 3]0+ HeLaf Bub7, HE@HDNgQ andd t hat

het or ol ogods2 LD esisrnededntorAT0 0D urkeITeelS o FRAEeTvE PP HINE TR Sequences
t a.f i t t

ooty bad o Ol NEIN TRAQSER! TRY Blls'Rétp nctBaleit RHUMZOEMENGT

I D NG 2% Wnbhbabdt Tl dfigoRiPHRERIPoiinBR 0% FBSeNaCthed addddaddahger than
t hose which can be expressed by the 2 kb pronoter in the context of gene

expr essi on inyehation contintetifar24ttod 2t fomed. Exprgssioropf GEE indhbitransfeetedul at or y
and 15 struc%lural gene, sequences which these can. e Ipy]%l}lzzét her mpre, and
regar dl ess CcHf wasditesmined i ROFRECEREE Vispalizguen gy a LAsR IpNEREf at or y

sequences frg{cr s%f}ﬁéﬁﬁéﬁ%th e 8RGE of given length is expected to reduce
undesirabl e ge%e C  perturbations’arising fromthe random genom c insertion

of foreign trangHnResionsfhhigenicinsie; genetically nodifying cells. 20
Al t hough the invention has been described in conjunction with specific

enbodi nkht s t hefBradsgenic imdceewetke generhtat using sahdandnpitocedmes. mdBtiéflycat i ons and
variations wl| Qe apparent to those skilled in the t. rdingly, it is
i nt ended tof'ggmeg@@eaqeﬁ SR mgNsC FRBR isated TR SHPERV e BEEN TS Y ons ¢ hat
fall 25 witp] he.spiri d ' Al |

publi cati on‘g,éljg r%lgfoe@{%g{,edtaxé@gﬁwqg%%ﬁ?%%??% ggé%tﬁgﬁgizdgg@%gxgwgbic olggd therein

and/ or i dentCKi pbnidter driven B RAGAKS A WHISIPShe PRIZHIIQNRRKbohd as .
specification are herein incorporated in their entirety by reference into
t he speci f i reatoved byt strivéion adigestiont vt gel seledtrophotesisndiThe dtau gosidid cat i on,
pat ent, patent. appl.ication or, sequence WO 02/18619 PCT/1L01/.00765 30 was
speci f i Bal 132Gnhwas Hasarized4m ygpﬁmgc\a%an@memg%@rww $iter @i the py

cosmid. Transgenic founder animals were identified by PCR analysis of
genomic DNA isolated from tail biopsies and mated with wild-type FVB/N
mice to produce independent lines.
RNA Isolation:
20 Total RNA was isolated from fresh or frozen tissues of transgenic and
wild-type mice by using TRIzol Reagent (GibcoBRL).
RT-PCR:
A reverse transcriptase reaction cocktail containing 0.5 ul oligo(dT)12-18,
PCR buffer, 2.5 mM MgCl2, 0.5 mM dNTP, 10 mM DTT and 1 pl of 10
25  units/ml of RNase free DNase I (Bochringer Mannheim) in a final volume of
20 pl was added to 3 mg of each RNA sample in DEPC water. The mixture
was incubated at 37°C for 30 minutes and then the Dnase 1 was denatured at
75°C for at least 5 minutes. The sample was chilled on ice for 1 minute and

then prewarmed at 42°C for 5 minutes. One ml (200 units) of SuperScript II



reference. In addition, citation or identification of any reference in this
application shall not be construed as an admi ssion that such reference is
available as prior art to the present invention. 30a SEQUENCE LI'STING <110>
| NSTI TUTE OF MOLECULAR & CELL BI OLOGY <120> NUCLEI C ACI D CONSTRUCTS

| NCLUDI NG AVOIQVEB619T- CELL ACTI VE PROMOTER, AND PHARVACEUTPCHILOCGNFZOS| TI ONS
AND METHODS UTI LI ZI NG SAME FOR REGULATI NG T- CELL MEDI ATED | MMUNE RESPONSE
<130> 40538-5 <140> WO PCT/1LOL/ 00765 »5141> 2001-08-16 <150> US 60/ 229, 326
<151> 2000- 09-01 <160> 27 c170> Patentln Ver. 2.1 <210> 1 <211> 20 <212>
DNA <213> ARfi {GibicaBRI§quwancadded2p> the<ZaRipldDadiich ptvaorinafbated ifor anal
sequence: PCR priner <400> 1 tgyaarathg cngayttygg. <210> 2 <211> 20 <212>
DNA <213> Apddifional peried of SRgninutes Theagsefionruasterpinatad by ingubatiqreaty|

seduence: RO bl he SRS LT A o B <217

sample was incubated with 1 pl (2 units/ul) of E. coli RNase H (GibcoBRL)

5  for 20 minutes at 37°C and then used as a template for PCR reactions. Thermal
cycling conditions for the RT-PCR were as follow: 95°C for 30 sec, 55°C for 1
minute and extension at 72°C for 45 sec for a total of 35 cycles using
DyNAzyme™II DNA polymerase (Finzymes OY, Finland). Fugu LCK
expression in mice was detected by using the following primers: 5’-GGC ATC

10 CAC AAC AAC GAG AGG-3’ (SEQIDNO:18) and 5’-AAG GTA GTC CAC
CAG ACT GCC-3’ (SEQ ID NO:19) which correspond to exon eight and nine
of Fugu LCK gene respectively. GFP expression in the transgenic mice was
detected by using the following primers: 5’-ATG GTG AGC AAG GGC GAG
GAG-3’ (SEQ ID NO:20) and 5’-ACT TGT ACA GCT CGT CCA TGC-3’

15 (SEQID NO:21) which amplifies the full length coding sequence of GFP.

Northern hybridization:

Northern blotting and hybridization were carried out according to
standard procedures (Maniatis et al., Ibid.). About 40 nug of total RNA was
fractionated on a denaturing gel and transferred onto a nylon membrane and the

20  full length coding sequence of GFP, as amplified by PCR, was used as a probe.
The probe was radiolabelled using High Prime labelling kit (Boeringher
Mannheim, Germany), according to instructions supplied by the manufacturer.

Western Blot Analyses:

Western blots were performed according to instructions supplied by the

25 ECL Western Blotting Analysis kit (Amersham, England). A monoclonal
antibody against GFP (Clontech) was used to check the expression of GFP.



<210> 4 <211> 7 <212> PRT <213> Hono Sapi ens <400> 4 Lys Trp Thr Ala Pro
Gu Ala 5 20 20 <210> 5 3G <211> 28 <212> DNA <213> Artificial sequence
<220> <223> Description of Artificial sequence: PCR priner <400> 5 ' -
ggggt accaa gcgcaagaac acttcagg <210> 6 <211> 28 <212> DNA <213> Artificial
sequence <¥AD02/18«1923> Description of Artificial sequence:PEIBIEINéer <400> 6
ggggt accaa gcgcaggcga ttattatg <210> 7 <211> 28 <212> DNA <213> Artificial
sequence <220> <223> Description of Aggificial sequence: PCR prinmer <400> 7
ggggtaccat gctctcctcc tctcacct <210> 8 <211> 28 <212> DNA <213> Artificial
sequence <220> EXAMPLE 2 .

Experimental Results
Structure of the Fugu LCK Locus:
A contiguous DNA sequence of 61 kb was obtained from two
5 overlapping cosmids (52C1 and 88A8, Figure 1). In addition to containing the
sequence of the Fugu LCK gene, this locus contained nine other complete
genes: an SH3 philo-protein gene, a gene with homology to C. elegans F08
F3.4 gene, a myotubularin gene, a gene with high homology to a human
hypothetical protein gene, a gene for histone deacetylase, a poly A binding
10  protein gene, a cyclophilin gene, a connexin gene and a gene for HMG CoA
lyase. The Fugu LCK gene (SEQ ID NO:22) is encoded by 12 exons similar in
structure to the human L.CK gene. The Fugu LCK gene codes for a protein of
502 amino acids (SEQ ID NO:23) which is 67% identical to the human LCK.
The intergenic region between the Fugu LCK gene and it's 5' upstream
15 neighboring gene sequence includes the complete promoter of the Fugu LCK
gene. As such, various length fragments of this sequence (SEQ ID NOs:24-26)
were utilized to test expression of Fugu LCK or GFP in cell lines and
transgenic animal.
Expression of Fugu LCK in cell lines:
20 The Fugu cosmid 52C1, which contains the complete sequence for the
LCK gene, was transfected into Jurkat and CHO cell lines by electroporation.
The expression of LCK was analyzed by RT-PCR. A PCR fragment
corresponding to the size of the spliced transcript of Fugu LCK was detected
only in JurkaT-cells which are derived from T-cells. The PCR fragment was
25  sequenced to confirm its identity (Figure 6).
Expression of Fugu LCK promoter driven GFP in cell lines:
The results from transfection studies of Fugu LCK constructs into
various cell lines are summarized in Table 2 below. Visualization of

fluorescence revealed that the GFP sequence linked to 2 kb (Figure 2), 4 kb



<223> Description of Artificial sequence: PCR priner <400> 8 ggcgtaccat
gggacagttg cagtgttc <210> 9 <211> 28 <212> DNA <213> Artificial. -Sequence
<220> <223> Description of Artificial sequence: PCR primer <400>'9
ccggtaccga actgttgccc tactctcc <210> 10 <211> 28 <212> DNA <213>
Artificial waequesige 28 28 28 28 28 <220> <223> Descri pt iRGT/1BH1/0876S fi ci al
sequence: PCP prinmer 3Uc <400> 10 ggggtaccgt cctcctggcc taacctgg <210> 11
<211> 28 212> DNA <213> Artificial uence <220> <223> Description of
Artificial sequence: PCR priner c400> 11 ggggtaccgg ggcttcaaag ttgagggc
<210> 12 Tﬂéﬁe% or ¥ kB %ﬁ;%ﬁm lofu-ﬁé flfop%@éﬂlﬁkgﬂ I5CR Gromoeez 3>
Description o I fici aI sequence:

expressed only in JurkaT-cell lines.

Table 2
5 Expression of GFP- promoter constructs in various cell lines
CMV Fugu Fugu | Fugu | Human Human

LCK |LCK |[Lck [LCcK LCK
2kb 4kb | 6kb | proximal | distal

Jurkat + + + + + +

CHO + - - -

Hel.a + - -

Huh7 + - -

HT29 + - -

Vero + - -

C2C12 + - - -

Further, a 914 bp minimal promoter of Fugu LCK was made by deleting
1330 bp of sequence from the 2 kb. A GFP sequence linked to this minimal
promoter showed expression specifically and at high level in Jurkat T-cell line
10  (Figure 8) demonstrating the capacity of this minimal promoter to direct gene
expression in human T cells.
Transgenic mice bearing Fugu LCK cosmid:
Injection of the 52C1 LCK cosmid into mice eggs resulted in the
generation of 7 independent founder animals carrying the cosmid, of which 5
15  showed germline transmission of the transgene. F1 and F2 offsprings from
these founders were used for assessing the expression of Fugu LLCK gene by
RT-PCR. The results of these analysis are shown in Table 3 below.
Expression of Fugu LCK was found in the transgenic mouse blood, thymus,

spleen, skeletal muscle, heart, and gonads (ovary and testis).

20
Table 3
Expression of the Fugu LCK gene in transgenic mice as detected by RT-PCR
Tissue type
Transgenic | liver brain | kidney | skeletal] heart | ovary | testis | spleen { blood | thymus
line muscle thymus
6.19 - - - + + + - + -
51.16 - - - + + + + + -
40.46 - +
44.8 - +




<400> 12 ggggtaccgg ataatggcag ttctcaca <210> 13 <211> 19 <212> DNA <213>
Artificial sequence <220> <223> Description of Artificial sequence: PCR
primer <400> 13 ctcctcgeccc ttgectcacc <210> 14 <211> 21 <212> DNA <213>
Artificial sequence <220> <223> Description of Artificial sequence: PCR
primer <408® @ASEPgQt gagca agggcgagga 9 <210> 15 <211> ZPCTIEQNPISSDNA <213>
Artificial sequence <220> <223> Description of Artificial sequence: PCR
pri mer <400> 15 acttgtacag ctcgtccatg 28 28 28 19 21 21 <210> 16 <211> 28
<212> DNA <213> Artificial sequence <220> <223> Description of Artificial
sequence: PCR proirarsgentdhitcelBearing Fugu LCK promoter driven GFP constructs:

The 2 kb LCK promoter driven GFP construct injection resulted in the
generation of two founders that displayed germline transmission, while the 4 kb
LCK promoter driven GFP construct injection produced 6 founder transgenic

5  lines of which 3 displayed germline transmission. F1 and F2 animals generated
by mating these founders to wild-type FVB/N mice were used to analyze the
expression pattern of GFP.

The results of GFP expression linked to the 4 kb Fugu L.CK promoter
in the transgenic mice as analyzed by Northern blot analysis are shown in

10  Figure 7. The 4 kb LCK promoter directed a high level of GFP expression in
the thymus and testis, and a lower level of expression in the spleen. Results of
Northern blot analyses indicated that the 4 kb Fugu LCK promoter sequence
directed expression only in the thymus and the testis (Figure 7). The 2 kb LCK
promoter directed a low level of expression in the thymus in addition to the

15  expression in the testis, but none in the spleen.

EXAMPLE 3
Fugu LCK minimal promoter

Deletion studies were performed in order to characterize the
20 functionality of sub-regions of the 2 kb Fugu LCK promoter. Such studies were
specifically aimed at identifying minimal regulatory sequences capable of
specifically driving gene expression in T cells. Identification of such minimal
regulatory sequences was highly desirable since a critical limitation frequently
encountered in gene expression systems is the maximum length of the
25 combined regulatory and structural gene sequences which can be employed.
Thus, identification of shortened minimal regulatory sequences confers the
critical advantage of permitting the expression of structural gene sequences of

correspondingly increased length.

As described hereinunder, a 914 bp Fugu minimal LCK promoter (SEQ



cggaattcaa gcgcaagaac acttcagg <210> 17 <211> 28 <212> DNA <213>
Artificial sequence <220> <223> Description of Artificial sequence: PCR
primer <400> 17 cggaattcgc tgattatgat ctagagtc <210> 18 <211> 21 :<212> DNA
<213> Artificial sequence <220> <223> Description of Artificial sequence:
PCR pri nerwedDB351918 ggcat ccaca acaacgagag 9 <210> 19 <2adrmaino7e212> DNA
<213> Artificial sequence <220> <223> Description of Artificial sequence:
PCR prinmer <400> 19 aaggtagtcc accag gc c <210> 20 <211> 21 <212> DNA
<213> Artificial sequence <220> <22 Description of Artificial sequence:

PCR pr | MeriTr 0977 20hRhOM:IERCA 49 F6RARE 390 5 1ot Pitnif 12 kB Fugs212> DVA

<213> Artificial 'sequence <220
LCK promoter was capable of directing specific and high-level reporter gene

expression in Jurkat cells.
Results:

5 Western blot analysis of EGFP expression under the regulatory control of
the minimal 0.9 kb Fugu LCK promoter (SEQ ID NO:27) demonstrated specific
and high-level reporter gene expression in Jurkat cells. These results, therefore,
demonstrated that this minimal promoter is competent to drive efficient and
tissue-specific heterologous gene expression. As such, these minimal regulatory

10 sequences represent a further improvement over the 2 kb regulatory sequences
described hereinabove. Namely, this 0.9 kb minimal Fugu LCK promoter (SEQ
ID NO:27) will permit the expression of gene sequences 1.1 kb longer than
those which can be expressed by the 2 kb promoter in the context of gene
expression systems limited by the total length of the combined regulatory and

15  structural gene sequences which these can employ. Furthermore, and regardless
of such a limiting context, the use of shortened regulatory sequences for
expression of a gene of given length is expected to reduce undesirable genetic
perturbations arising from the random genomic insertion of foreign transgenes
occurring when genetically modifying cells.

20

Although the invention has been described in conjunction with specific

embodiments thereof, it is evident that many alternatives, modifications and
variations will be apparent to those skilled in the art. Accordingly, it is
intended to embrace all such alternatives, modifications and variations that fall

25 within the spirit and broad scope of the appended claims. All publications,
patents, patent applications and sequences disclosed therein and/or identified by
a GenBank accession number mentioned in this specification are herein
incorporated in their entirety by reference into the specification, to the same

extent as if each individual publication, patent, patent application or sequence



28 21 21 21 <223> Description of Artificial sequence: PCR primer 30e <400>
21 acttgtacag ctcgtccatg c21 <210> 22 <211> 7430 <212> DNA rubri pes <213>
Fugu <400> 22 at gggat gcaact gcagct cogact attccgacggcgagt ggat cgagaacct ggat gag60
at gt gt gaacact gcaact gt cccat agct ccccagt cct gcaat ccagt gagt gt ct ac120

gcacgt t cgggap@gie@at gt gagcgt cggct gct cgt gt gcgt cgcgcect cat gag@eiisioorss
accacgat gggaaaaacagccgt cgcgcgt ct ggaaaaaaaagt cct ggat ctt ct ggct 240
agaatgtctttgaaatgtttgattcaaaccttttgagqﬂftcatccagcatgttctctccSOO

ccagt acacagat cagctgattcccattcact ccccccagcet gt cgcctccttcctcgec360

attaccaggt aghd %?ééiﬁ@&ll}l adaatdiciaghlty tiagichtedcRt Get ﬁfé@i‘ﬁﬁ‘%&%&@& by
gacaaaagccgccactt aaaccct aaagaat ccaaggcgat gt gt gcagaact gt agct g480

cgat gt t gcatrefaemagat dagedditien,c aitafaac oc ddentdicatigngef ahpacliremgs 40 this
tcatttttcaat acggcaccagaatt caaacacagt gt gcgcaagat.aaacactggttcf EO0

atttcagt cac@@ilﬁgé%ggéémc@eaépa@&e@t %@Hc%‘ﬁﬁf’%a‘g‘&% SHER teisemye is

atactattgtt t at gagcccaagcat oac720
gaggacctggdg%ﬁgggéggé@%gga%%%%%%%%%géggg Cagcaagt aagct gccgat 780
t agcaccttagcat caact ccacgaacacaaat gt ctttgatcctaat ccct ccgcagt c840
ccgcacgcat ttgagct ccaacat gttt ggggt cgt cct cgct gggcggagccagaact c900
aact ct cagact gaacaattgttgcttatcaggcctgtttgctgtctgetcgtgtttcct 960
gcgtgtctctattttctcctcacggacaat agggaaaaggggctt gggcaaat gacggt g1020
t aggt t t aaaggagt agagct gt aaat gt aacagcagctt ct cggaggt ct gaggtt caal080
cgttatgtgcgcggt ggttgct gtctct ggggcecgt ccgt cggacagct acagt gaaacac1140
ggct gat at gt aaat aat cat ggcgctgctgtcgtgtgtttact acct cagggaggat cc1200
agagt ggt acctt gcagaat ccct caccact gcccagcgcggat acgt cccct acaactt 1260
cgt cgcaat gt ccaccat ggagat cgaaccgt acgt cat cacgccgat ccccggct ct cal320
ccgcgcacgcgt gagt gt cggagggaggggat gt ggt t cqct cccagt gt ggat cacgcet 1380
gtgtgcttctgctgcaggtggttcttcaagaacattt ct agaaat gaagccaacaggcgcl440
ctcctggct cccgugaacacgcagggct cctt cct gat ccgggagagt gaaacgaccccal500



ggt gaacct cat gcacaacaggogaccct ggaaaccagttccagtgtcctttagcat cagl560
- acttggttaatcctgcectcctaaagatgacttgcecttccccatgaaccacttcctgtttccle20

tgtatcacttcacgccctcagtttcactgtggcttttgctgcaattctacattctttgtt 1680

- cgtttaaagtagctgcaggcgttagggt att aaaagcaaaccgaattccccaaact agccl740

aaact att gt gt aact gt ggaact gt t gt ct gcaaagaaatcat ccttgtctctgatttcl800

atttgcacccatctccattttaqgggtcctactccttgtccat cagggacct cgacagcaal860

cgt cggt gacgaaat caagcact acagaat ccgEheeat-Gghiddtegcggcet t ct acat 1920

cacggccaagg;%5%9%{&£@89g&ﬁgg qgggq&&gggg&&g&attactcacgtcagta1980
gggca

cggcttcéé aat Caggggcctccat cgtgactgattcccaacccaccct ct 2090

ct ccaggtgas! GREat #9Gkt JlamacRRAGEC b GalBARYGC GHISC agtHGARRIHIC 2100
cacagaagccct ggogocaggant aghgggagat cac coasgagt ot hgaagatggagc2160
gcaaact cggagaygyazagt s FGRORCULyTaNC] gt Yag MEQgER gy e (et SERROE
gaggaactq cccagttaat gt gagatt aaaggttccccatttcagcat gaggagagt ga2260
acagcttgtg&ré@gé@r%cggctgcgtgaccgttcaaaggtttttaaaccgggcttttt2340

ctocagcgﬁgggq&ggg&g&gg%ﬁg&gcatgcagcctttaattgcaggtttcagtcggtt2400

aacagaagagacagaacggGlat t acgcaat agcacccaaact ccacgaat cagcat ct c2460

gcagaaagtt ct accgagttt cccagat gcat aaagt t gaacaat gct gaaaaacat gct 2520
gacat t acgeggatsaacHma@at a@mt ct gccccagt t caacct ccaaaacaggccagt cca2580
tt aact gt<ggaetyaageacddt t t cat agccgctct ct attt acagaaccgccccgct ct 2640
tacaatacattcggggcaccgtatttgttccttaatccaaacactgggtatatttgaata2700
actggagééﬁgbtctgtttgctctgtttgttctgttgcacggcggtcggccttctctgga2760
gaggccothhel alccal ggagaaggggagggat ggt gggaccagaggct cccagt gt gc2820
tcccagcattgctcaactctggttttacacgt ct ggat at gaaaccagttaggttcggt c2880
aggttggcacagct cactggtgt gttatt gcgccagagct ggaaacgat cgcggtttaac2940
ggcagt caéafydat ct cct act t gct t aaggagat at t t gat cacggct cct gat at ac3000
taagcgcqgéég 0 t acaagct gaggct gaaggctcat cctgttccgcttcacat gaca3060
aattt gttctt 9gagggagagaaatdggtgaccacaacaaggaagcat t aaagtt get gcg3120
caggagagggacaccagaaggat gat cccatagttttgctgcatttct aaggccgat ct g3180
tatgtttagaoecgt aaatctgtcggttttgtttctacacccagagtccgt gcaccccaa3240
cagcccaatet RFEet iRTEEE cft Poht Hicé ey ctegrentt:c B8atREaleY t agt cact 3300
tctccttt gaaaat ggaggggaaat cctt gaaagacagct aaacct acgccgect ct gcgSM

aat ggcgggassigeaogaggatiLect tct gat at gt gggt gcaaagt gecect ccccececc2420
aacct gtt gcaaacgtgcggcagct aaact cggct gcgt t aaat caact cacagct gct c2480
tcttcagccaaatgtccttctggtgttttcaggcat ccacaacaacgagaggagqgt qgc3540

cat caagt<@gélt daagatt g gcacgat gt cggt ggaagcatt cct ggct gaggccaacat 3600

gatgaagé §§§ agcacat gcacct cgt ccgectcttcget gt ggtt acccaggagcc1660

gat ctt cakt g1 cacagagt.acatggaaaat ggt gggt gcaagcact cagct gccaccct 3720
cagaccttcagct gggaattccagat att at gatt aaaagtt caggaacttctcct caga3780
<220>
<223> Description of Artificial seguence: PCR primer

<400> 2
gcytcnggng cngtccaytt

<210> 3

<211> 7

<212> PRT

<213> Homo Sapiens

<400> 3
Cys Lys Ile Ala Asp Phe Gly
5

<210> 4

<211> 7

<212> PRT

<213> Homo Sapiens

<400> 4

Lys Trp Thr Ala Pro Glu Ala
5

<210> 5

30f

20

20



gggt ggtt ccct gaaat gagct gctagttttt ct gaaat gagt ccacct gt gagt gt gcc3840
agcgccagccggtttcgct gagt cacat aaat gt gt ct acgctt gt ct ggagccat cgtt 2900

ttctcgatctgccctttccctctaacccccaaagcaget ccgect ggt gat ct ct gcagg3960 -
ggt acagcagagt caggat ¢ gaacat gt cgaggccagat cagtgtgtttcacctcttgag4020

tcacggtgctttcagacgccaaccgcttccctccttctgﬁ@aaatttgccatttcctctc4080
at cgctctgegct ti;ccct cccecgggt t acgt gagt t t gat gaat aacacgat gacccgt g4140
acct gt attat geggccgt gcgcgeccggcect aaat t agggagcaaact cctttgect cgec4200
ct cccaaagcacget gt coegcigaagtgct cgggctattttcgtcctgtcctcatcgeccd260
ctcctctgttcgceccgcet ccgt gt gaaaaagcaagcgt gaccttcgactctctctccct gg4320
t caggtt gké&gt gttt gcct gccgagacggaagt ct ct accgecgcet gt ct gt t gt gaga4310
cqqt ggqtdetc 26t Zatig ey dagSatStigat t cace Tt at t 'y eAGecgecgat gga440
aacct ggct agctt ccacggt cgggcacat gcagaat gt t gcagt ggt aaacaat cct ca4soo
gacaat agcagl-ctogcatcagaccactacgittgetcattgetcgtt gacttt ct aaa4560
acacaaaaacaccagcaaatttt caccggggaaccgcagacgcgagaggt gacagattct 4620
gaaaagagt gcggggt gct ctt gyt cgccaaggcagcagt ggcacagaagggat ct ggtt 4680
tct gttt gée®gaggaagacgcat aaaacgcaggt ccct cacagagcagat ggcat ccag4740
ctctttgtrét g gggacgggacaacaaacgt ggccttt gt ggt cgggaggaacgat g4800
cctcagaé ﬁg} d g;&%&gag;ﬁkgggcccttttttattatcacagataacaaagctg?860
gaaaat aacaggcgt gt cggcccggctttcctttgtgacctt gacagggagcttttccccd920
cagctccebgéctt caaaaagggt cttcct ggttt caggccggggagcaaaaggcect cat 4980
cttccttggeacagbcggitéot otft atgyaat &1 cehheggacPti gggeacaaacacgc5S040
agatgtattgttcctcgct aat cagcagaaagt cgt gt gcacgt cgt cgt gact gat ggt 5100
tcctgccfgg%zggg cct gaaat ga g&g%gcttctgctccggtgtggtttatttacgt5160
ccct gSga gﬁctg%

tcgttttctttcaggcagtctggtggact accttaaaacaacggagggaagcagttt gt c5260
cat aaacaecet Sat cgacat ggcat ct cagqcaagacgtctctttcttttacatttcct 5340
ttattgt cBtectftt ccct cagegt ggt cct cgececgt caggaaggt gt cact get aat csi oo
tttgcaaddtaygatt 11 gtgcgtticat cttccgt cat ct aat gcagacgt agct aaac5460
caccgt gaaa tgéafhatgag ?agcaactaaaaccacagataagttcctttacatct5520
t aaact gagagat gaccttttcaggttttgtattggcaattctagtgtvacctaagcttcS580
aaacct ggaaacagectiggdacacaeet ikt gt cetibetat: Ck¢R girgaggact t t cat 5640
gcatgcattgtaytccccagcacctaactgaccctaaccagccccaccaataccttgaccS?OO
ctaactcfg E@%@gccgggggg&%agggggggcttcaaaccaagtcttaacccttaaacS?GO
agtcctt? %3§itg%d%aqaccggtcaaaatgtcctggctagtagacagaggattttagSSZO
cagt cagt at gt agcaagt gcaagaacacacacacacacacat acagtt gaacgagtttas5860
gtggcttkgyet ectttatttangattangattaagattaagatttgagat aat agat ga5940

>

acattatgé géﬁ@ggggg&t&gﬁgg&;ttcgtcttttagcaStgtatgggtcactaac6060
catttaaaagttacaagttcactcctaaaattgacaagttttgattgtttttacgttatt 6120

<220>
<223> Description of ARrtificial seqguence: PCR primer

gaactggaﬁg?tﬁﬁttatt2tgagcaaatgcaaatccacgttttatctctagtgtttaga600c|,

<400> 8
ggggtaccat gggacagttg cagtgttce

<210> S

<211> 28

<212> DNA

<213> artificial seguence

<220>
<223> Description of Artificial sequence: PCR primer

<400> ©
ccggtaccga actgttgccc tactctcce

<210> 10

<211> 28

<212> DNA

<213> Artificial seguence

<220>
<223> Description of Artificial seguence: PCR primer

C cé?%caacacagc?tttatttgacgtgatcataaattgaaggSZZO

28

28

28

28



tttacaatatrttataat gaattgcagtcat ggccacagct cat gt aaaaSagcaacttt 6180

aactt gcagt acat gt aggct agqqt aaqt gt gggaat ggaacacacaaccacaggaaga6240
caaaagagtttctat gcacgt cacctt ggt gat gat gt ct at aact gagaggaagt gat t 6300

tt acaaaagcaacctaggttacaattccttttctaaaggt at aaagctt a9t aaaaaccc6360

gt gt at gcct aat aact t aaaacgct gat ggaaaagagctgcaaaacggaat gt gaaagc6420

aaat attgcaaaataatgattaatataytgatttattatctatgttatttatatt 9t gga6480

gggt aaagaagt gt aaaggt cgcagt at aagt gaaaaacacgt cccact cgt acgt aaat 6S40

ct cacat t t€@%gatagagcccggggeccct cggecct gagt gt cacattttt ct ggt at 6600

gt agct ga%%?&?éf@éc&&’a%ﬁfﬁ&‘é‘éttﬁf‘é%ﬁgacagaagcaacagt gaatttcccct ga6660 28
cagtcacattaat catcti gt aaggagytggtcgatttccttttgecctcttgattattca6720
gaacccaagigt.gccctttaacaaatcccttattttaacatctgttgect gtctgacget 6780

gt gct gccecatagaggt ggcggat ggaat ggcctt cat cgaggcgaggaat t acat cca6840

t cgcgacctygegagwragcaaacat cct ggt gt ct cat gaact cat ct gcaagat cgcaga6900

ct t t ggcctygeghggét chticgagaacaacgagt acacg 9ccagagaaggt aaccagag6960

ggagcggat a%t(;aggt tt aact gaggaagagt ccgaat ct cacacgccgctttcacgctt 7020
gcttttcti@bc aggtgct aaatt at caagt ggaccg cagaggct at aaac' ~080
tacq9cacctt ct%ec%g ég%la%ncgéa rég g%cglgf? cg?(%tgaéaat% %gt %%tm%geagaaat a7140

gt gacat atggacgcat accttaccct ggt agytgacttttct:ttgtccaaacccgttca7200
ttcttaagaiwgactcractacitcastgaapag@apt ccttatct gt cctt cagggat gt cca7260 -ugs
acccagaggt catacatcag ctggagcaaa actacaggat gccaaagcog gagaactgtc 7320

ct gacgggct. ctacaacttc atgctgctgt gctggaggga aaaaccagag gacagaccca 7380
catttgacjﬁgéc aggagc gtcctggaag acttcttcac cgccactgag 7430 <210> 23 <211>
502 <2123 -PRIu<213, Fugu rubripes <400> 23 Met Ay Cys Asn Cys Ser Ser Asp
Tyr Per Asp>Giti@idialr pedbericl u 1 5 10 i5 Asn Leu Asp Au Met Cys GQu Hi s
Cys Asn Cys Prolle Ala Pro Gn 20 25 30 Ser Cys Asn Pro Tyr Thr Asp G n
Leu Ile ¥%8>11le His Ser Pro G n 35 40 45 Leu Per Pro Pro Ser Ser Pro Leu
Pro Asp %P> TE WA Valt AFE F1E 5085760 TVF Perefyr Qu Pro Lys Hi s Asp
Ay Asp ley.dy Phe Gu Lys Ay 65 70 75 80 Asp Lys Leu Lys Ile Ile Per Lys
A u Asp @ikl dygTEpPaskylcdelt tAl @aca 28

<210> 13

<211> 18

<212> DNA

<213> Artificial sequence

<220>
<223> Description of Artificial sequence: PCR primer

<400> 13
ctcctcgcce ttgetcacce 1¢

<210> 14

<211> 21

<212> DNA

<213> Artificial sequence

<220>
<223> Description of Artificial seguence: PCR primer

<400> 14
atggtgagca agggcgagga g 21

<210> 15

<211> 21

<212Z> DNA

<2135 Artificial seguence

<220>
<223> Description of Artificial sequence: PCR primer

<400> 15
acttgtacag ctcgtccatg c 21

<210> 16



85 90 95 GQu Per Leu Thr Thr Gy G@n Arg Ay Tyr Val Pro Tyr Asn Phe Val

100
115
130
145
Tyr
Lys
Asp S
Al a
Ser
Val
Cys
Asn
Al a
Asn
Leu
Met
Al a
Ay
Al a

105 110 Ala Met Per Thr Met Au Ile Qu Pro Trp Phe Phe Lys Asn Ile Ser
120 125 Arg Asn Gu Ala Asn Arg Arg Leu Leu Ala Pro Gy Asn Thr Gn. Gy
135 140 Per Phe Leu Ile Arg Gu Per Qu Thr Thr Pro Ay Ser Tyr Ser Leu
150 155 160 Ser Ile Arg Asp Leu AspzRer Asn Val Gy Asp Qu Val Lys His
165 . 170 175 Arg Ile Arg Asn Met Asp Asn Gly Ay Phe Tyr Ile Thr Al a
IIe <2J}86 485 190 Ser Phe Asn Ala Leu Lys Au Leu Val An H's Tyr Ser Arg

<2 ? %@gf dy Lou Cys Thr Lys Leu Val Lys Pro Cys @n Per Lys
Pro i‘éjoaGln ys ProTrpTrpGInAspGIuTrpGluIIeProArgGIu
Leu 2225 230 235 240 Lys Leu Qu Arg Lys Leu Ay Ala Gy An Phe Ay Qu
Trp Met> 24or25€0i 256f Ayt ikl @l SedsncASvcl prAteg A.rg Val Ala Ile Lys
Leu Lys Ile 260 265 270 Ay Thr Met Per Val Gu Ala Phe Leu Ala Qu A a
Met MEO>L3s 275 280 285 30h Ser Leu G n Hs Met His Leu Val Arg Leu Phe
Val VEPeTHRePrec*280° 295 830tFG u Pro Ile Phe Ile Val Thr Gu TyréMet Qu
Gy Ser Leu Val 305 310 315 320 Asp Tyr Leu Lys Thr Thr Gu Gy Ser Ser
Ser Jld,@.Asn Thr Leu 325 330 335 Ile Asp Net Ala Ser Gn Val Ala Asp Ay
Ala Phe-lie Qu Ala 340 345 350 Arg Asn Tyr Ile His Arg Asp Leu Arg Al a
Asn ddie->Lmewr Val Ser 355 360 365 His GQu Leu Ile Cys Lys Ile Ala Asp Phe
Leu A1&>Apgiteerdl eead7@e375 380 A u Asn Asn Au Tyr Thr Ala Arg Au Gy
Lys <F;hz%fro Ile Lys

<223> Description of Artificial seguence: PCR primer

<400> 17
cggaattcgc tgattatgat ctagagtce 28

<210> 18

<211> 21

<212> DNA

<213> Artificial seguence

«220>
<223> Description of Rrytificial seguence: PCR primer

<400> 18
ggcatccaca acaacgagag g 21

<210> 1°¢

<211> 21

<212> DNA

<213> Artificial seguence

<220>
<223> Description of aArtificial seguence: PCR primer

<400> 19
aaggtagtcc accagactgce cC 21

<210> 20

<211> 21

<212> DNA

<213> Artificial sequence

<220>
<223> Description of Artificial seguence: PCR primer

<400> 20
atggtgagca agggcgagga g 21

<210> 21

<211> 21

<212> DNA

<213> 2Artificial seguence

<220>
<223> Description of Artificial seguence: PCR primer



385

Ser 405 410 415 Asp Val Trp 5er Phe
Gy 420 425 430 Arg Ile Pro Tyr Pro
Leu 435 440 445 Gu Gn Asn Tyr Erg
Leu 450 455 460 Tyr Asn Phe Net Leu
Pro 465 470 475 480 Thr Phe Asp Tyr
Al a Thr 4?5 330 495 G u Arg @n Tyr
DNA rubr {pes; £213> Fugu.£400> 24

390 395 400 Trp Thr Ala Pro Qu Ala Ile Asn Tyr Ay Thr

Ay lle

Gy Mt 5er

Met Pro

Ledo€&ys Trp

Leu Arg

Adn du 500

Phe Ser 1le Lys

Leu Thr Qu Ile~val Thr Tyr
Asn Pro Qu Val Ile Hs dn
Pro Gu Asn Cys Pro Asp Gy
Arg Au Lys Pro Gu Asp Arg
Val Leu G u Asp Phe Phe Thr

Leu
Lys
Ser

aagcgcaagaacact t caggcgcccacat t t caacct gcagcgt ct gaagt caaacgct t 60
t cat ggaaat t gagt cagct caggcggt tt cat t gcaagt aacacacagt acgct gcaag120
aggcttcaaaabgeacctatatgtgcacttcctgtgatgctaggaccaacttcctgtcag180
t cagt gcaa

acgagttt
ct ct gagc

é

£ g%ﬁ deee

gtagacacttgccacaacaggagagaggcaggccactgggtoa240
t§%$gtctaatagcgtctctcttcgtggtcagtottacgt300
tgtgtgtttcgggacagatgtttctggcccccagtc360

acagacagggggigggacacatatgacctttgacatatttacttggaggcaggaaaccac420
ccat cagggesfgaat Hoicgeadeagt ¢-gg6t dd-gbd Gloeganagt aaraagl aataaatidy
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tt cgt t aagacagacageeagacaat gacet goi-ggcgegbi ot cganaacsi acagasi4g
ct gt gaaagasactytd attaaseagt @att aoakg

t ggacgt c

aat at aga

Aot

ggcgacctgg
tagcacctta

ccgcaggcat
aactctcaga
gcgtgtcetct
taggtttaaa
cgttatgtgce
ggctgatatg
ggagtgatac
cgtcgceaatg
ccgcgcacgc
gtgtgcttct
ctcctggcetc
ggtgaacctc
actgggttaa
tgtatcactt
cgtttaaagt
azactattgt
atttgecaccc
cgtcggtgac
cacggccaag
cggcttcacg
ctccaggtga
cacagaagcc
gcaaactcgg
gaggaactgg
acagcttgtg
ctgcagecgtg
aacagaagag
gcagaaagtt
gacattacgc
ttaacgctgg
taceaatacat
actggagcaa
gaggccgttt
tcccagecatt
aggttggcac
ggcagtcaca
tgagcgcgga
aatttgtict
caggagaggg
tatgttteaga
cagcccaatt

gcttcgagaa
gcatcaactc
ttgagctcca
ctgaacaatt
attttctcct
ggagtagagc
gcggtggtteg
tazataatca
cttgcagaat
tccaccatgg
gtgggtgtcg
gctgcaggtg
ccgagaacac
atgcacaaca
tcctgectce
cacgccctca
agctgcaggce
gtaactgtgg
atctccattt
gaagtcaagc
atatccttca
ggggcattaa
ctcggatgge
ctggtggeag
agcgggacag
cccagttaat
ctgtgggttc
tgcggaacgg
acagaacccce
ctaccgagtt
ggataacgaa
actgaagcac
tctgggcacc
cgtectgtttg
cgctccatgg
gctcaactct
agctcactgg
tggatctcet
agctttacaa
tgagggagag
acaccagaag
ggcgtgaatc
ccagtcttta

gggagacaag
cacgaacaca

acatgtttgg
gttgcttatc
cacggacaat
tgtaaatgta
ctgtctctgg
tggcgectget
ccctcaccac
agatcgaacc
gagggaggygyg
gttcttcazag
gcagggctcc
ggggagectyg
Lzaagatgac
gtttcactgt
gttagggtat
aactgttgtc
tagggtccta
actacagaat
acgctctgaa
tcaggggcct
ttgtgcacasa
gacgagtggg
tttggggagg
gtgagattaa
ggctgcgtga
tttcctceccat
tattacgcaa
tccecagatge
ataatctgcc
gtttcatagce
gtatttgttc
ctctgtttgt
agaaggggag
ggttttacac
tgtgttattg
gcttgecttaa
gctgaggcetg
aaattggtga
gatgatccca
tgtcggtttt
ctctttgatea

gragegiagc agtamges gadaabatB66
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ctcaagatca
aatgtctttg
ggtcgtccetce
aggcctgttt
agggaaaagg
acagcagctt
ggcgtccgtce
gtcgtgtgtt
tggccagegg
gtacgtcatc
atgtggttcg
aazcatttcta
ttcctgatcc
Gaaaccagtt
ttgcttcccce
ggcttttget
taaaagceazaa
tgcaaagaza
ctccttgtcec
ccgcaacatg
ggaactggtc
ccatcgtgac
agctggtgaa
agatcccceceg
tctggatggg
aggttcccca
ccgttcaaag
gcagccttta
tagcacccaa
ataaagttga
ccagttcaac
cgctctctat
cttaatccaa
tctgttgeac
ggatggtggg
gtctggatat
cgccagagcet
ggagatattt
aaggctcatc
ccacaacagg
tagttttgcet
gtttctacac
tctgctgtca
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tcagcaagta
atcctaatcc
gctgggegga
gctgtctgct
ggcttgggca
ctcggaggtc
ggacagctac
tgctacctca
ggatacgtcc
acgccgatcc
ctccecagtgt
gaaatgaagc
gggagagtga
ccagtgtcct
atgaaccact
gcaattctac
ccgaattccc
tcatccttgt
atcagggacc
gataacggcyg
cagcattact
tgattcccaa
gccgtgccag
cgagtcrctg
tgagtggcgc
tttcagcatg
gtttttaaac
attgcaggtt
actccacgasa
aceatgctga
ctccaaeaca
ttacagaacc
acactgggta
ggcggtcgge
accagaggct
gaaaccggtt
cgaaacgatc
gatcacggct
ctgttccgcect
gaagcattaa
gcatttctga
ccagagtccg
ctcaaatceag
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aoctgccgat
ctccgcaggc
ggcagaactc
cgtgtttect
aatgacggtg
tgaggttcaa
agtgaaacac
gggaggatcc
cctacaactt
ccggetctca
ggatcacgct
cazacaggcgc
aacgacccca
ttagcatcag
tcectgtttcce
attctttgtt
caaactagcc
ctctgatttce
tcgacagcaza
ccttcracat
cacgtcagta
cccaccctct
tccazsagctc
aagctggagce
agagatagat
aggagagtga
cgggettttt
tcagtcggtt
tcagcatctc
aaaacatgct
ggccagtcca
gcccegetct
tatttgaata
cttctctgga
cccagogtgce
aggttcggtc
gcggtttaac
cctgatatac
tcacatgaca
agttgctgcg
ggccgatctg
tgcaccccaa
tttagtcact
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2840
3000
3060
3120
2180
3240
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aaaatt aacact gcttacagaaat aat gtt aaaaat agaagcagct agaaat gactttcgl080
t aacgcaagcgagaggaaggtt agt agcat ct at att cacagagaaagcct gat aacacall40

ccaaaaaggattcgttttcattctattcgtaggaaat acacaaagt aat gaagctttcat 1200 ‘

aatcacctttcattttatctgtctgaaaaat cat gt cgct gaagacgat ggcat caggat 1260
gt gaat ggcaaaaaat aaat aaatt acttttct gcagcaébt aaaacct aaattttaggt 1320
aaat att ct actt aa{Tngcat t aat t aat atgat I;Lt aat cacagcgt cat t act tt aat Et 1380

aagat aat gt gf s -A¢f agacteldct Jatacagaa 92'%@%0
aggt cat agl 9@&%&95&5@9%9%9@%5@&@% ge&gaggmt:aa@%@ga
agaggat ceat atdai=ggt epaat t aagaegaggat igabaaaighht atgayd a;ajagggc]ggﬁo
caggagt gagaeguoiacc apgreaet td tgtcgt%@ttcggsg&gsﬁmgaatqaaaam agiot tedG20
gt agcagtIraBe esACYF eeegar emttegaskiagt gaearatyee eéﬁt%@?ﬁ@aﬁﬁ&@
gcagaccti@&&&&%& cEES %%@éé?%?ﬁtig %&ggﬁ é%‘i:’(?ttﬁé tct %1010?&0
aaacgct ié@éittt@i aﬁ@giga&g £199¢cedy cfé’ﬁ‘o
aagaact LEELSRL ERCICYPFEYGLELL CaGET &&;tt é U:

99999t caeggtifaeoget agggectreagad dolett H@BQQ&I G.&@&@@@ ttﬁ@@!’?‘@c
ggaccgctygggtgelst agecoagt gaeet €giticg Caggaggggt egwxggag«ggmcaag@&O
agagct t gargaaacatagbgeeageet a@t:gi%tttaacﬂzttqcatawgaamgsg@ tg@mo
t ggat ca eag gtcaa’éc‘azt%géggggéﬁ &Ptk éff?%gaﬁt‘%‘tagﬁg g 0
tgat £ gt GLEg gg%cgéigﬁégﬁ fg1 fét@ i Jorgtofrid fede det. BT aZEho
att gaactditcte L{eLdketd &Rttt &Qgé& 0
gaggcccaﬁﬁggtxgﬁ&aﬁgﬁgt&ttgea&btawaba@ﬁ@aaa&@aat@@&ﬁbt@aigtegﬁ =230
tt ct ccectamot ghatdat bargatogr agoeata@ac gexotck gogat geatst € gg cdagt te2340

at aat t t #PCEEBITHECE @%féé@%ﬁ@ %ﬁ’d"g'“‘(?&écﬁﬁ BRI AEE BT GFECHHETLO0
gattgaat%qag%ﬁ%@t 5 595@ fg&&&&%&g&@ gg§§at;gg§@ :ﬁgggatt
<212> aaa ESt & agcagt g cgcagaag ggatct
aagcgcaggega igaetcta gsatggat%&ega&wa&@tcaggsﬁggaé (2239000 o

ctgtct ggagagca@ttcttga@@ca:@ag@a@ggmatctctaeca@t@ggmacae@itcag@maa@glﬁ@

ta agaag?fétce@%ﬂtqcagwat gt &§ag fa@%&aa%tttéaé@a‘:gaa goegagc e%elcge
gcagt aaa%%éﬁE ﬁfa@@@tgfaﬁ ek At att gtigeara g‘f%ﬁﬁﬁ %C*Gg
at aaaaadaqct gelgt gaactLal atth &\actgggtga%fcegwjagi%@u dagaat ag

ct gct gagakthtiieceatdraacygaat angegat goatt aaat gtgaca @@@6@5
aact gt cackcocoaidt tt etwcasatget gFaccat ctatgttcact epectgt acttt ad2l
cccggat aF& ggg!iztatat af‘t&ttcggfct ét’é??g{agaﬁt%*%F&é?t‘@@céaﬂ‘étatﬁfe‘éaa@éf EEAUBO

tcaggcagtc acta ccttaaadca acggagggaa dcagtttgtc

cataaacacc ctcatcgaca tggcatctca ctctttcttt tacatttcct

ttattgtett
tttgcaaaac
caccgtgaaa
tazactgaga
aaacctggaa
gcatgcattyg
ctaactctga
agtcctttga
cagtcagteat
gtggctttgg
gaactggatg
acattatgta
catttaaaag
tttacaatat
aacttgcagt
Caaaagagtt
ttacaaaagc
gtgtatgceccect
azatattgca
gggtaaagaa
Ctcacatttc
gtagctgaac
cagtcacatt
gaacccaaat
gtgctgceccc
tcgecgacctg
ctttggccectg
ggagcggata
gcttttectge
tacggcacct
gtgacatatg
ttcttaagat

ccttttccct
aggattttgt
ctceaataaat
gatgaccttt
acagcctggce
tattccccag
cccaacccaa
agttgtgaag
gtagcaagtg
ctecctttatt
atttttattg
acagcgtggce
ttacaagttc
tttataatga
acatgtaggc
tctatgecacg
aacctaggtt
aataacttaa
aaataatgat
gtgtaaaggt
tgacgagagc
atctgaccca
aatcatcttg
gtgcccttta
ctacaggtgg
cgagcagcea
gcgaggctca
acaggtttaa
ttccaggtge
tctccatazaa
gacgcatacc
cactcactac

cagcgtggtc
gcgtttcatce
gagttagczaa
tcaggttttg
acacacctcc
cacctaactg
ctctaacccc
accggtcaaa
caagaacaca
taagattazag
tgagcaeaatg
ttcctgggtt
actcctaaaa
attgcagtca
tagggtaagt
tcaccttggt
acaattcctt
aacgctgatg
taatatagtg
cgcagtataa
ccggggeccce
acacaatatt
taaggaggatg
acaaatccct
cggatggaat
acatcctggt
tcgagaacaa
ctgaggaaga
taaatttccc
atcagatgtg
ttaccctggt
tcactceaata

ggcaagacct
ctcgcegtcea
ttccgtcatce
ctaaaaccac
tattggcaat
ttgtccttcect
accctaacca
aaccttcaaa
atgtcctgge
cacacacaca
attaagatta
caaatccacg
tcgtctttta
ttgacaagtt
tagccacagce
gtgggaatgg
gatgatgtct
ttctaaaggt
gaaaagagct
atttattatc
gtgaaaaaca
tcggcectga
catacagaag
gtcgatttcc
tattttaaca
ggccttcatc
gtctcatgaa
cgagtacacg
gtccgaatct
atcaagtgga
tggtcatttg
aggtgacttt
tactccttat

ggaaggtatc
taatgcagac
agataagttc
tctagtgtta
atctttgtga
gccccaccaa
ccaagtctta
tagtagacag
catacagttg
agatttgaga
ttttatctct
gcagtgtatg
ttgattgttt
tcatgtaaaa
aacacacaac
ataactgaga
ataaagctta
ccaaaacgga
tatgttattt
cgtcccactc
gtgtcacatt
caacagtgaa
ttttgcctct
tctgttgocct
gaggcgagga
Cctcatctgca
gccagagaag
cacacgccgce
ccgccccaga
ggatcctcct
tctttgtcca
agtgtccttca

actgctaatc
gtagctaaac
ctttacatct
cctaagacttc
ggactttcat
taccttgacc
acccttaaac
aggattttag
aacgagttta
taatagatga
agtgtttaga
ggtcactaac
ttacgttatt
gagcaacttt
cacaggaaga
ggaagtgatt

taaaaaccc
atgtgaaagc
atattgtgga
gtacgtaaat
tttctggtat
tttccccectga
tgattattca
gtctgacgct
attacatcca
agatcgcaga
gtaaccagag
tttcacgctt
ggctataaac
gacagaaata
aacccgttca
gggatgtcca
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5280
5340
5400
5460
5520
5580
5640
5700
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5820
5880
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6300
6360
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6480
6540
6600
6660
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6780
6840
6200
6560
7020
7080
7140
7200
7260
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gat cact aatt aat gaat cgtttcactacagat gttgcat aaggcgtt aaaacaact cac540
acgat at gaat ggttccgcttaagt cct gcagccacgttcat gcat aat cacattccat c600
acagt cagcagacatttagttggtcctttcagat cacgccgggcagaaggt cacgttagg660
tcattttaggagat ggt gatcgcccaagtgcatttttgtatttgtgtgcaggact aaaat 720
aaat acat caaggat gt gcgt t agacccagt ct ggcct gt’daacaacat att t agcacaa780
gt gt gaat gttt geacat anat geaaca ttaégggeagcggc% L £t.cat £act gct cagan40
cacat get Q&ggﬁ’ﬁégzté&%%&%ﬁg’;&i cedd g@@%&y&%@gg@%@ggﬁég@
cacaat agteat e€dctht €aghssQ-Cacelgsi g aat @ltccagacat gitgaacyggggasso
gccggagggt t gcaccgagcggcggacat t gt gaggcggagaggagcagaacat gaaacc1020
agacccgcat cggcgcagagggcaact gt gt gaaat gagaact cct cct ggactgtt ccal080
cat t t aaggaelit gdacogcct caat aat ggaaat ggagat cat at ggaaaat gcaggac1140
tcaggcati C écaggcgcttcttctcagtggatgcttttacaatgaaatgccaca1200
‘gacttgtgtt g;qgggqg&ggg&gattcaatgtgaacctttccctacatgataacacgt1260
gatt ct gt aggagt agaaagtgctgttttact at cgaggcagcct gaat ct gtt aacagcl1320
aacaat aaagggeacgcat gaggt gagcgt caggagaaagagaaggt aggccagcacct g1380

cagt gt caffggagigc age gogagogyteagaaabac avctFeadgt Ggat @gt dteageced40
ccaaact gégt aacagaat gt gat t t aaaact acat t t gdgggaggt gt cagct cacagg: 500

aaaacccacgca cggaget gcaa tgctcga ccc acccce t c1560
Rccat cadt ot Conlt tadals: Gagt Lot geagr ceaiogen: ot LigaatcgTBa0
gct gagcggat t t ggaaaat ct aaat t gt ggaaaaccgcaagaacactt caggcgcccacl680
at t t caacecegcagcgsctgaant:c aaacget ¢1rcatggaaartgage cage teaggoggly 40
tttcattgcaagt aaéacacagt acgct gcaagaggct t caaaacgcactt at at gt gcal800
cttcctgtgat gct aggaccaacttcct gt cagt cagt gcaa tgc ta ct1.1860
gccacaacgﬁﬁdﬁﬁgggﬁéggg%?héfﬁgﬁfggﬁt5 %%f?a%%gégﬁgggt8gg§§§t%%§20
taataccgtctctcttcgtggtcagtgttacttctctgaqctatttttgtccccattttt 1980
gt gt t t cgggacagatrgt thiat ggceeeaagt cacagacagcaacttliy gacacat atygac2040
ctttgacatattt actt ggaggcaggaaaccacccat caggget ggaat ggt gcat cag¢®2100
gtggctttgttgt ggaaaat aagaagt aat aaat aaagcact gcaccgact gct gt gcct 2160
gtctggcc%ﬁﬁc c§atdaty 6%2ﬁ%éféc%ﬁhﬁggﬁﬁﬁcgﬁhgg?g%?cg¥€ﬁ%56%§?20
cacaagagaggt gcagt t ggagcccct ccgt gcat aacggt att ggaacattcattttt g2280
gt gaCgt coctigascecget aae gtirCGLE cuagget COY goacegc Pgc ageghl gaage ac2S40
ct gct gaggct agcaaagc&dgcct caacccct caatgacaggaaat gccccayet cgca2400
ct ccaccgcgt cgaagcgct gaagat gcagacatt t cgtt aagacagacaggcagacaat 2460
gacctgcté%%d%ﬁt%%gf%%dg%a %fégSAgﬁt%6?&5§a§555g%ﬁg%a%%gé§8dﬁﬁ%zo
t aat t acat ggcagcgt gcagaat ct gacaat at t ggacgt cgaat at acactttct at c2SSO
t ct ggaggkaagidnt ant gakt gnt agactgcataatatr-agat-aataaacagoit gllgagls40
t caat gt gagcgtt’t at acaatat gttt agégtt aaaatt aacactgett acagaaat aa2700
tottaaagalagaaocagetagaaataactttgql 20493a0e0a0aagaadgt tagt a2760
. 145 150 155 160

Ser Ile Arg Asp Leu ZAsp Ser Asn Val Gly Asp Glu Val Lys His Tyr
165 170 175

Arg Ile Arg Asn Met Asp &Asn Gly Gly Phe Tyr Ile Thr Ala Lys ile
180 185 1590

Ser Phe Asn Ala Leu Lys Glu Leu Val Gln His Tyr Ser Arg Asp Ser
185 200 205 ’

Asp Gly Leu Cys Thr Lys Leu Val Lys Pro Cys Gln Ser Lys Ala Pro
210 215 220

Gln Lys Pro Trp Trp Gln Asp Glu Trp Glu Ile Pro Arg Glu Ser Leu
225 230 235 - 240

Lys Leu Glu Arg Lys Leu Gly Ala Gly Gln Phe Gly Glu Val Trp Met
245 250 ’ 255

Gly Ile His Asn Asn Glu Arg Arg Val Ala Ile Lys Cys Leu Lys Ile
260 265 270

Gly Thr Met Ser Val Glu Ala Phe Leu Ala Glu Ala Asn Met Met Lys
275 280 285

7320
7380
7430

30i



gcat ct at att cacagagaaaycct gat aacacaccaaaaaggattcgttttcattctat 2820
t c9t aggaaat acacaaagt aat gaagctttcataatcagctttcattttatctgtct ga2880
aaaat cat gt cgct gaagacgat ggcat caggat gt gaat ggcaaaaaat aaat aaat t a2940
cttttctgcagcacttaaaacctaaattttag9taaatattctacutaaggcattaatta3000
atatgatttaat cactgatcattactttaat 9ttaagati&at gt gt aatt act act aaat 3060
t act aaact ct act aaact ccat ggt a aat gaggt cat act t gagaggt t t aaggt g3120
ct gaat at &t éfga acdatdtda é%%%aag%faé‘ggglgeéjt Eﬁ%ltf%@t \él?glg@{féagg‘t 923180
aaaagaggat f cat aaat gt t t at gat t'aat acgcaggagt gagacgct ccaagaact ct 3240
t t gt aac¢agtrgadiraciaat12aaantmgt t1.cgt,ageagti atdscatigtscat aat @a3300
tt gaaaaadggaat t acgccat cgt ec@at actt t gcagacgscecccccccccagct gee8360
gaagat at at aagaggagcgaccct ccgaat ggaaaacgctgcctttgttt gt gt gact g3020

agt t ct g¥ec Egpt ety ydiegit ceagtaadagatct 9actcectst €4t geyge§3480
ctcctcgcctcct ct ggagce 2t'sgt tgttgct gagggg&tocacggt t gccgggt cgggec3S40

tcagatti{t cteal ot c1La9eet LLYIPACAGACEYC 9999t 9Lk d 39€CLantg3600
acct cgtt'ccacqaggggkgcgacqagggccaagagagctt gagaaacacagagaagt ct S660

act gt ataactttat acagaacacgt gcggat gct ggat caggcaggat t agaat cgct g3720

ggct t ggatd eggairt aa¢ tigtsgegageet chwgkgatalgt et ggot Ylegatkoaydggagsd780
gttctttgttctcatftgtgttttctgcagctittaatt gaacttttcagéfccttcctt cut 3840

cagct cgggt caccgccggcect ccatt cgacga ccgecegat gacatgttctt ca3900

ctt agaalg%a%aléa%élt gg%t%’cscgﬁ é%gt]gfat Prerds fc:)&tq;%ﬁa?]tat %%gchgeaut 3%960

agccat aacgcgcttgcgatgcattcggctcttcataatttattttcttt caggaacqgat 4020

gggat gcaactge aget cggastaricegacygr gagtggabtgagaaecggad gagat.gd060

t gt gaac®&t gcaact gt cccat 4198 <210> 26 <21139%5222 <212> DNA Fabri pes <213>
Fugu <400> 26 atgctctcctcctctcaccttttctcgat tccacgtttct gaggagcagcaggacc60
tgccgggqé’bpcgﬁﬁc%tacgé%tf c't‘]c%dgﬁaiésd“aéréfléjg}%'gg?lggﬁg‘ggﬁﬁrgégﬁcﬁﬁagﬁgzo

gt ccct ct gcaaggcgqgt gcggcggcet gct ggaggacaacat cct ccacgt t ggccgt ¢180

tt gat gt gt vaga@aaact£aalet crt actttdgggettmcelcaggaaat trat gotracr240

gactt gaaat cacttcctegagt ct ggt gagaaaatgaaagcgggat ccccaegbgcgt cc300

t ct cggct acgact gcagat gcgctctttct gt cggct gat aagggat ¢t at.aagt 360
aggcgt t%‘%?ﬁ%ti@ggg{ £t gja’gelfécﬁ%c?g’?t%g’cgg‘hgﬁggf%ggfﬁacdé’a §420
aaagggtt ct gaaat gt aaacgt gagccacagaagacggaagt gcaagtttcct gt gagg480

ct gacat gtuygtegtgegtriggagggeg eagt 1.t Pgaanactacgoaaaagaggaaccago40
aagt gat gt gae@t gt cat at aacaaat:ggccact aggt ggaageagagat gt ggggt gac00

Tyr Asn Phe Met Leu Leu Cys Trp Arg Glu Lys Pro Glu Asp Arg Pro
465 470 475 480

Thr Phe Asp Tyr Leu Arg Ser Vel Leu Glu Asp Phe Phe Thr Ala Thr

485 490 495

Glu Arg Gln Tyr Gln Glu

500
<210> 24
<211> 24590
<212> DNA
<213> Fugu rubripes
<400> 24
aagcgcaaga acacttcagg cgcccacatt tcaacctgca gcgtctgaag tcaaacgctt 60
tcatggaaat tgagtcagct caggcggttt cattgcaagt aacacacagt acgctgcaag 120
aggcttcaaa acgcacctat atgtgcactt cctgtgatgc taggaccaac ttcctgtcag 180
tcagtgcagg ggtgcgagta gacacttgcc acaacaggag agaggcaggc cactgggtga 240
acgagtttag agcggtcttg tagagtctaa tagcgtctct cttcgtggtc agtgttacgt 300
ctctgagcta tttttgtccec catttgtgteo tttcgggaca gatgtttctg gcccccagtce 360
acagacagca actttgacac atatgacctt tgacatattt acttggaggc aggaaaccac 420
ccatcagggc tggaatggtg catcagtgtg gctttgttgt ggaaaataaa aagtaataaa 480
taaagcactg caccgactgc tgtgcctgtc tggccctgca ccgacggtgcec cctcatccca 540
aaggtcacgc acttgcacat gttacccaca agagaggtgce agttggagcc cctccgtgea 600
taacggtatt ggaacattca tttttggtga cgtcctgacc cggtaacgtt ccccccecgge 660
tcgtgcacag ctgcagcgtg aagcacctgc tgaggctagc aaagcaagcc tcaacccectce 720
aacgacagga aatgccccag ctcgcactcc accgcgtcga agcgctgaag atgcagacat 780
ttcgttaaga cagacaggca gacaatgacc tgctggcgecg ttggtcgaaa acctacaaac 840
ctgtgaaaga aacctttata aaccagtaat tacatggcag cgtgcageat ctgacaatat 200
tggacgtcga atatacactt tctatctctg gaggtaagtt taatgcttgt tagactgcat 560
aatatagata ataaacaggt tgtgagtcaa tgtgagcgtt tatacaatat gtttagtgtt 1020



att cggt at gat gcgcccat act t aat gat aat aat cggcat gt t agccgacat aaaaac660
tcatttatcagctataacacgaatctttgccccccacattattcttttgacgcaattttt720

Ot cgt at caat at gat acagagcaat ccacccgttt aaggct ccaggtttaaggtccttt 780
atttgtcat at caat caacacttgcat gaaaattattacttaggtcccaatt at aaccaa840

at t aaaagaagt at aggcat t gaaact aaat ggat agagaaaagaagccagt ggt at at a900

t aaagaaaatt gt gt at agt tt aaat t agaagaaaaat gaat t aaaat gt c9cagat t ca960

t aat ccogaegtddcat tt ¢@agt aaaagced twaageaaatidagagocicyagemasgattgad®201080
tttact CaPefEidcadterretadaaacuFeE cittrat e at Tt ag Hat ga§g1080 1140
aaact a%; @g%@%‘g@&g@g?ﬁéf&@ CaaLt et fRgaadl t R ECET Charecdge1i40. 220
tt coggcl gt 6 dadat aoidedat et ot F19¢At At aRagiaadicaadadactt i, g%@oomo
cgctccgagea Q%E@éa%@ggﬁQQQ@HaQQE%@%Q@@c%QQ@g%QGQE&CQGQ&%Q 2601350
t gt at t td-caagagat tggaggeagagt i GagaaggaagacJgaggat £40gacagetiad201440
t gaaagcget cacggagaagobgaagetgoniac gageagace Ciaghacedgyagiaypgecd3801500
aggaqc gpeseearagt egatest ygaetyagaacygbgt ggact acgyghceggeetaetgadt 401560
ctccccgﬁ é%\feg(?éag 3 69%%@2?9% gfggéa%&séﬁc‘f f %%3%&3%%@%5&;500;628
Coecotaniiadece o depmoddargnt o st o
att ccccRlaga(l-0996099a{ 9tca G@Q%C@c@ € £ thiad dat acgedb20:400
actttt caaagtdd-ccecaitt tsgegdhaddtet gatecatagagygagaiyeagaioetdb801s60
aggat aazwgsciggc ocgeraget gatgogeey gogeggaggagatccaccaget gaaggde 741920

t qgagc &Gt t 1 gecaceyytacaaggagetget g@&ég@@géc@ﬂ@ﬁé@%éﬁ%ﬁg@éﬂ%%ég ig
gt chqqgg%?a c;@qaé"l“if"tc BIYCgeLR F%ci@éa?%té ?‘hﬁééf‘f‘f%@&%‘iﬁ@@&%@%mo
caccccacht C%C%%g efed S ; %ﬁ@aﬁ@ggi%% t%tC%‘g@@?ic E%@i@%&ﬁ@a 2071 ¢
gt gt t agacek BGGGo9od 8924 diecaetialge totdt g GkgdO8C)o20

gt gt ccteagatgaraayagett £t teagmact geeh gol-gt ggalaced gyggeaacac20462 80
act oca@%tc@té%}%cag@ag% agacccceg%;gccc?gqggmogtt ctaag:tggt@@aa% gfm@qq@lOO;gg
agaaaggo.'tté a € € at t'&rq Ct FUatgracadt €yrarg216
taqtt qtgﬁgf??aéégggg?%?&%%%g%@%ﬁ%?bﬁ@%%@ﬁ%ﬁ ttt{%¢cact t t ga2220°*°°
cacaaat cagacagaaat agagaaccct ccct gcagccct qgt acagacqaaaact aaca2280
agaaggagtogagt gct gcagt aaaaat ccagaaatgtatatttttgtatattatgtatt2340
tt gt ct atetigygt 1v1a@aaat aaaaaaaact qctct gaacttgtattttcatcttgaat cgt 2400
gat t at tLEt agéat ctgct9agatttttccccattaaacgaat aagCgat qcattaa2460
at gt gccattecESat Bd¢t§tTact cceect ttt ct ccaqdt get gaCeat ct at gt t 252C
gact accchgtact tt acccggat aaggagttttattttggttct cgat gattaaaatt g2S80
cccat t tabbegageictgalac aginatt oafrtgaatcgtidtcact acagat it geatraagb40 60
gcgt t agagecaaciceagecatad qaatgusbee ot t eagt ¢ ctggecagesac gidacabg2/00 120

e e

S é 240
gt gt gcal3gagiaaaal Aaat acat ganddat otacol Ladacceaat ¢l Qocet ataaa2880; ¢,

300

caacat aktt ageataagigt gaad gttdigeacalraad eancagthé gaaqt efigact 2940 420
. cccggataag gagttttatt ttggttctcg atgattaaaa ttgcccattt ttccagctct 480
gatcactaat taatgaatcg tttcactaca gatgttgcat aaggcgttaa agcaactcac 540
acgatatgaa tggttccgct taagtcctgc agccacgttc atgcataatc acattccatc 600
acagtgagca gacatttagt tggtccttitc agatcacgcc gggcagaagg tcacgttagg €60
tcattttagg agatggtgat cgcccaagtg catttttgta tttgtgtgca ggagtaaaat 720
aaatecatga aggatgtgcg ttagacccag tctggcctgt aaacaacata tttagcacaa 780
gtgtgaatgt ttgcacataa atgcaacagt ttggggtggg actctcatcg ctgctcagag 840
cacatgctct ggcacatttc ccccgtgtca tcccttcaaa goccgcatcga cgccaccccg S00
cacaatagtc tcctctttcec ctccgtgacc tgctgtaata tccagacatg tgaacggaga 260
gccggagggt tgcaccgagc ggcggacatt gtgaggcgga gaggagcaga acatgaaacc 1020
agacccgcat cggcgcagag ggcaactgtg tgaaatgaga actcctcctg gactgttcca 1080
catttaagga cgtggacggc ctcaagaatg gaaatggaga tcatatggaa aatgcaggac 1140
tgaggcattc cgcctccagg cgettcttect cagtggatgcec ttttacaatg aaatgccaca 1200
gacttgtgtt tctcatgccc cttgaattca atgtgaacct ttccctacat gataacacgt 1260
gattctgtag gagtagaaag tgctgtttta ctatcgaggc agcctgaatc tgttaacagce 1320
aacaataaag ggcacgcatg aggtgagcgt ceggagaaag agaaggtagg ccagcacctg 1380
cagtgtgagg gaggcagcgg aggggtcaga aaaccatctg cacgtcgatg gtatcagtcc 1440
ccaaactgcg taacagaatg tgatttaaaa ctacatttgg gggaggtgtc agctcacagg 1500
gaaacccacc aaagcggagc tgcaaaggtg ctcgacgggc ccaggtgacc ccgecggggtce 1560
agccatcact catcccttta aacctaaaat cactgcagtc ccgcggcatc gttggaatcg 1620
gctgagcgga tttggaaaat ctaaattgtg gaasaagcgca agaacacttc aggcgcccac 1680
atttcaacct gcagcgtctg aagtcaaacg ctttcatgga aattgagtca gctcaggcgg 1740
tttcattgca agtaacacac agtacgctgc aagaggcttc aaaacgcacc tatatgtgeca 1800
Ccttcctgtga tgctaggacc aacttcctgt cagtcagtgc aggggtgcga gtagacactt 1860
gcceacaacag gagagaggca ggccactggg tgaacgagtt tagagcggtc ttgtagagtce 1820
tazatagcgtc tctcttcecgtg gtcagtgtta cgtctctgag ctatttttgt ccccatttgt 1880
gtgtttcggg acagatgttt ctggccccca gtcacagaca gcaactttga cacatatgac 2040



ctcat c9ct gct cagagcacat gct ct ggcacatttcccccgt gt cat ccctt caaagecc300c)
gcat cgacgccaccccgcacaat agtctcctctttccct ccgt gacct gect gt aat at cc3060
agacat gt gaacaqqgaqccqgaqgqtt gcaccgaqcqSc99acat t 9t gaggcggagag3120
ga(ragaacat gaaaccagacccgcat cggcgcagagg?caact gt gt gaaat gagaact 3180
cctcct ggact gt t ccacat t t aaggacgt qgacqqcctPaagaat ogaaat ggagat ca3240

t at qgaaqqt geaggact 9agoscal tog 9%%%99%%9&@&@ %&&%@QL&G%&QQ&J&%@OO 2100
t acaat gaaa 9&%@0@&%@%&3@5 LelhatgctGetl gpat Leaalgtgaagetidecl- 3600
cct acatgat aacacgigatbet s aggagiragaangtged gt béactat §gaggeagedd20 2220
ct gaat ctagt ¢ racageaseaat Fnagqooacgs atgage gageet waggaygaaagagadq480 2280

aggt aggi,tea@@taéét REECHY TFa 6 5 BORFCAE CTRTFA DL G C YeFera e TA LSt gras3540 2340
gt cgat FCE:T%&%%%"( é‘ ‘E%l%fé‘é‘ At G CaddHCCaeH tctcg £360F400
aaacc

aqat gt ¢ @éi % é%%%c@é ?aﬁ é%iéég@? CCEOREqRTEcadne .
ggt gacchegeh égcaaig featceett Cagel ocagttace. 72@580
gcggcattt‘eg@@%aat@g@tag@g&cwgﬁiatg@gamtzg @Qatg £gaaaaqegeanrgad480 2640
aacact twcaggegescagat bkt oaaect goragegticitgaaditcaaacge bt tc at ggaaad840 2700

t t gagt cagttTmglceRpEbt ettt goazioant d¢a0 AToRo g IRCAa T 99@%3900 2760
aacgcadCeAC ot Heaar i ¢t é?‘é‘éttgé‘éf‘% éé‘é%t’é‘@f" é%%cg gggg %6 g (gfag
£9aacdad! %

ac c
qqaqt qw@ié%?ﬁ 3 iéi@‘é@?c"% %@? Cé‘%cf % Ak 240
gagcggtitt glada &afcéélé aCattCéEE acc%@] E&éa%f&g Q%EQ@% 0 3000
attttt gett%egaﬁtttat g&@tg@iﬁ&ggg@&&ga& gig&taigxqecg@gxaaqsgacagag@g%ﬂ, 3060
aact t t gacasatcat gaschbé gac at agdttaact taggaggraggaaacoasar at cagyygd200 3120

ct ggaatcggﬁq?ﬁétaéagtcalﬂém £eg %gﬁg@a?&aa@maammﬁa‘aw SabeFrRct4260180

gcaccgdtgeltitgelia ‘i‘ eer gég?@ THceCdaggarracas20 o0
geact t gegeaiy g adagal GC ANt L.q0aSECECT Lot ogal dachsiy %360 3360
tt ggaacakbeddtls tia@;ﬁb@% cet gacergHgatddye CeaeLcegged QQE@&%&‘% 1G420
agct gca@egttgggaecfagmtq@ctqmqqcétaqcaa@;eaam@tca@wcct@aaeg@g}@gds 00 3480
gaaat gTtee BeHsCt gedct 82T SE Y graEgat FCEgAtatt Begt1wad560 2540
gacagac% 6%@{%@?@ é&%‘ftﬁci g%?efégc%*i%?éggé%%fcttg 4820 200
gaaacct} ctta‘i%@a agc @Qiigaaca tg%ﬁ%géaiﬁ %%80 3730
gaat at %%etééa%a&é@taetweg%a@t%b aaetcggt Qtbagacideaiaatat agadd 40 3750
t aat aaagagottgt gagheastigt gagogickyattacaataiagt tiagt g@@caaaaécttaaA,BOO 3840

cact gctqaaeawaaatﬁaaa?tc teearagat eapmaat ga@BEt: aagefraa4860 3200
qcqagadgassg attég"l‘%’gg@ attca &f%ﬁ&&@aﬁ@ ¢ gt ta éqgtc(’féa‘é%?é 4920 3¢9

at gca a 4020
gatt cgtiXee Iétéé 55%0959§ T ggage 3%3% %804080
ttcatt tdateigiet @ﬁ@a Latgt cgct oaagacgat qqcat qqat gt gaat gg5040 4103
caaaaaat aaat aaattacttttctgcagcacttaaaacctaaattttaggtaaatattc5100
tactt aa% cat taattaatatgatttaatcactgatcattactttaatgttaagataat5160
gt gt aat %g gaattact aaact ct act aaact ccat g9t agagnat gaggt cat a5220

agcC

ctt qaqa<q_>q t@@ggt gct gaat at attt cagacgaccccat aaaggacaaagaggat c5280
<213> Fugu rubripes
i <400> 26

atgctctcecect cctcectcacct tttcectcgatg gcecgtccacgt ttctgaggag cagcaggacc 60
tgccgggage tgccctceccge tcgctceccgag aagagcaggt ggtggccggt gatacacage 120
gtccctctge aaggcgcgtg cggcggctgc tggaggacaa catcctccac gttggccgtce 180
ttgatgtgect cagaaaactc cattcctcecct tttgggcttc cctccggaac ttctgctacce 240
gacttgaaat cacttcctcg agtctggtga gaaaatgaaa gcgggatccc ccgtgcgtcce 300
tctcggctgg gtacgactgac agatgcgcetc tttctgtcgg ctgataaggg gtctataagt 360
aggcgttttt ttctgcgcat agttgaacta cgcctgtttc cacacatgtg gctcagcacg 420
aaagggttct gaaatgtaaa cgtgagccac agaagacgga agtgcaagtt tcctgtgagg 480
ctgacatgtg tcgtgcgttg gagggcgaag tttttgaaca ctacgcaaaa gaggaaccag 540
aagtgatgtg atgtgtcata taacaaatgg ccactaggtg gaagcagaga tgtggggtga 600
attcggtatg atgcgcccat acttaatgat aataatcggc atgttagccg acataasazaac 660
tcatttatca gctataacac gaatctttgc cccccacatt attcttttga cgcaattttt 720
gtcgtatcaa tatgatacag agcaatccac ccgtttaagg ctccaggttt aaggtccttt 780
atttgtcata tcaatcaaca cttgcatgaa aattattact taggtcccaa ttataaccaa 840
attaaaagaa gtataggcat tgaaactaaa tggatagaga aaagaagcca gtggtatata 800
tazagaaaat tgtgtatagt ttaaattaga agaaaasatga attaaaatgt cgcagattca 960
taatcccgac gtttatttta agtaaaagcc tcaagcaaac ttgaacctga aaaaeaatga 1020

tttactcatt tttacaatca ttctaaaaac ggtcctttat gtcatcgata taatgagggg 1080
aaactagtga cctcgctgct tctaagtaac ttctaagaaa cgatccttcce tcaatccgge 1140
ttccggctgt gtgaaatggg cggtcctgtc tgcatataaa ggaaggcaag agacctgttg 1200
cgctccaagc agccgatcct cacgccggat tccccaaaga agiggtcecgcc tgcgcgcaga 1260
tgtattttca agagattgga ggcgagtcct cagaaggaga gacggaggat ctggacagcc 13220
tgaaagcget cacggagaag ctgaagctgc agacgcgcag accctcctac ctggagtggce 1380



Cat at t at qqt aaaat t aaaaagaggatt cat aaa-, cf zt t at gat t aat acgcaggagt g5340 301

agacgctcca agaactcttt gtaactcgtg agtaacgaat
tattcattgt cataataatt gaaaaatgaa ttacgccatc
ccccececececce cagctgccga agat at at aa gaggagcgac
cctttgtttg tgtgactgag ttctggecccg gtccgcégac

gaaaat agtt tcgtagcagt 5400
gt ccaat act ttgcagacgt: 5460
cctccgaat g gaaaacgttg 5520
cgtttccagt aaaagaactg 5580

LOLEQI gL 9BI0099t Ca 42640

ttgacgacgc
attccccgta
acttttcaaa

aggataaccg.

tggagcaggt
gtgcggggaa
caccccactc
gtgttagacc
gtgtcctcac
actgcacatc
agaaaggtta
tagttgtgat
cacaaatcag
agaaggagtc
ttgtctattg
gattattttt
atgtgccatt
gactaccctg
cccatttttc
gcgttaaagce
cataatcaca
cagaaggtca
gtgtgcagga
caacatattt
ctcatcgetg
gcatcgacgc
agacatgtga
gagcagaaca
cctcctggac
tatogeaaaat
tacaatgaaa
cctacatgat
ctgaatctgt
agctaggcca
gtcgatggta
aggtgtcagce
gagtgaccccg
gcggcatcgt
aacacttceag
ttgagtcagce
aacgcaccta
gggtgcgagt
gagcggtctt
atttttgtcc
aactttgaca
ctggaatggt
gcaccgactg
gcacttgcac
ttggaacatt
agctgcagcg
geaatgcccc
gacagacagg
gaaaccttta
gaatatacac
teaataaacag
cactgcttac
gcgagaggaa
gattcgtttt
ttcattttat
Caaaaaataa
tacttaaggce
gtgtaattac
cttgagaggat
catattatgg

&aggac
tttggagcat
cacctgggcg
gtttccccac
cctggcccge
ttgccaccgg
gagtcggatc
aaacacctgg
tgccegggtg
atgaaaatag
tcctccagga
aatcaggaag
ttaaagactg
acagaaatag
gagtgctgca
gttaaaaata
taagaatctg
cccccataac
tactttaccc
cagctctgat
aactcacacg
ttccatcaca
cgttaggtca
gtaaaataaa
agcacaagtg
ctcagagcac
caccccgeac
acggggagcc
tgaaaccaga
tgttccacat
gcacgactga
tgccacagac
aacacgtgat
taacagcaac
gcacctgcag
tcagtcccca
tcacagggaa
c€ggggtcagc
tggaatcggce
gcgcccacat
tcaggcggsrt
tatgtacact

‘agacacttgce

gtagagtcta
ccatttgtgt
catatgacct
gcatcagtgt
ctgtgcctgt
atgttaccca
catttttggt
tgaagcacct
agctcgcact
cagacaatga
taaaccagta
tttctatctce
gttgtgagtc
agaaataatg
ggttagtage
cattctattc
ctgtctgaaa
ataaattact
attaattaat
tactaaatta
ttaaggtact
tazaaattaaa

gcggacgtgg
ctgaggaaag
ggatgtcaaa
cttcgcgtat
cagctgatcc
cacaaggaga
tgctgtgcga
gcctcaccaa
ccagaggtca
cttcttcagg
gagtcccggce
cgcaggcgat
tctgggagca
agaagcctcec
gtaaaaatcc
aaaaaaactg
ctgagatttt
tgtcactccce
ggataaggag
cactaattaa
atatgaatgg
gtgagcagac
ttttaggaga
tacatgaagg
tgaatgtttg
atgctctggce
aatagtctcc
ggagggttgce
cccgcatcgg
ttaaggacgt
ggcattccge
ttgtgtttct
tctgtaggag
aataaagggc
tgtgagggag
aactgcgtaa
accceaccaeaa
catcactceat
tgagcggatt
ttcaacctgce
tcattgcaag
tcctgtcatg
Cacaacagga
atagcgtctc
gtttcgggac
ttgacatatt
ggctttgttyg
ctggcecctge
caagagaggt
gacgtcctga
gctgaggcta
ccaccgcgtc
cctgctggcyg
attacatggc
tggaggtaag
aatgtgagcg
ttaaagatag
atctatattc
gtaggaaata
aatcatgtcg
tttctgcagce
atgatttaat
ctaaactcta
gaatatattt
aageggattc

act cccecal s ggggg[gg:ggggg&gg CacehELd Lt gaag60Lk:
Cogt t gCegcgL&493ECE

tggtgggcaa
agctggtgeag
cacacaaccc
tcctgtatcce
gcctgegegg
tgctggacga
catccccatg
gatgaacatc
tgtccacctg
actgcctggt
taccccgget
tattatggat
tttgaacaca
ctgcagccct
agaaatgtat
ctctgaactt
tccccattaa
ccttttctcc
ttttattttg
tgaatcgttt
ttccgcttaa
atttagttgg
tggtgatcgc
atgtgcgtta
cacataaatg
acatttcccc
tctttecctce
accgagcggce
cgcagagggc
ggacggcctc
ctccaggcgc
catgccccectt
tagaaagtge
acgcatgagg
gcagcggagg
cagaatgtga
gcggagctge
cccittaaac
tggaaaatct
agcgtctgeaa
tazacacacag
ctaggaccaa
gagaggcagg
tcttcgtggt
agatgtttct
tacttggagg
tggaaaataa
accgacggtg
gcagttggag
cccggteaacg
gcaaagcaag
gaagcgctga
cgttggtcga
agcgtgcaga
tttaatgcectt
tttatacaat
aagcagctag
acagagaaag
cacaaagtaa
ctgaagacga
actteaaacc
cactgatcat
ctaaactcca
cagacgaccc
ataaatgttt

catctgcgge ttcaacacga 1500
ggaggggtgg tggtgcgegce 1560
tgtacatttt actgatacgc 1620
acagagggag atgcaggtcc 1680
ggagatccac cagctgaagg 1740
cgccacgtac gagctgagga 1800
aaggcagctt tcgccecctgtce 1860
aactccaggc gcttctectt 1320
tgggcggctg tttggacctg 1980
gtggagacgt ggggaaacac 2040
cttcagtgtc aaacagccgg 2100
ttgtgatgca caatcgtatg 2160
ggaggttttt tccactttga 2220
ggtagagacg aaaactaaca 2280
atttttgtat attatgtatt 2340
gtattttcat cttgaatcgt 2400
acgaataagc gatgcattaa 2460
agatgctgac catctatgtt 2520
gttctcgatg attaazattg 2580
cactacagat gttgcataag 2640
gtcctgcagc cacgttcatg 2700
tcctttcaga tcacgccggg 2760
ccaagtgcat ttttgtattt 2820
gacccagtct ggcctgtaaa 2880
caacagtttg gggtgggact 2940
cgtgtcatcc cttcaaagcec 3000
cgtgacctgec tgtaatatcc 3060
ggacattgtg aggcggagag 3120
aactgtgtga aatgagaact 3180
aagaatggaa atggagatca 3240
ttcttctcag tggatgcettt 3300
gaattcaatg tgaacctttc 3360
tgttttacta tcgaggcagc 3420
tgagcgtcag gagaaagaga 3480
ggtcggaaaa ccatctgcac 3540
tttaaaacta catttggggg 3600
aaaggdtgctc gacgggccca 3660
ctaaaatcag ctgcaguccce 3720
aaattgtgga aaagcgcaag 3780
gtcaaacgct ttcatggaaa 3840
tacgctgcaa gaggcitcaa 3900
cttcctgtca gtcagtgcag 39260
ccactgggtg aacgagttte 4020
cagtgttacg tctctgagct 4080
ggcccccagt cacagacagc 4140
cagyaaacca cccatcaggg 4200
aaagtaataa ataaagcact 4260
ctcctcatcec caaaggtcac 4320
cccctcecgtg cataacggta 4380
ttcccccececg gctcecgtgeac 4440
cctcaaccce tcaacgacag 4500
agatgcagac atttcgttaa 4560
aaacctacaa acctgtgeaaa 4620
atctgacaat attggacgtc 4680
gttagactgc ataatataga 4740
atgtttagtg ttaaaattaa 4800
aaatgacttt ggtaagggaa: 4860
cctgataaca caccaaaaag 4920
tgaagctttc ataatcagct 4980
tggcatcagg atgtgaatgg 5040
teaaattttag gtaaatattc 5100
tactttaatg ttaagataat 5160
tggtagggaa tgaggtcata 5220
cataaaggac aaagaggatc 5280
atgattaata cgcaggagtg 5340



catggctctc agcctttggg acggaccgct 5700
gaggggttcg acgaggccca agagagcttg 5760
t at acagaac acgtgcggat gctggattag 5820
gatttaattg tgtgagccLc tgtgattgtc 5880
cagtgtgttt tctgcagctt taattgaact 5940
ccgccggect ccattttgecg acgaggcccc

ggggt gctta gcccagt gac
agaaacacag agaagtctac
gcaggattag aatcgct ggg
ccggct gt ga t cagggaggt
tttcaggcct tccttcttca

agatttttct
CthttCC&C
t gt at aactt
cttggattcg
tctttgttct

gct cgggt ca

agacgctcca agaactcttt gtaactcgtg agtaacgaat gaaaatagtt tcgtagcagt 5400
tattcattgt cataataatt gaaaaatgaa ttacgccatc gtccaatact ttgcagacgt 5460
ccceccceccccecce cagcectgccga agatatataa gaggagcgac cctccgaatg gaaaacgctg 5520
cctttgtttg tgtgactgag ttctggcccg gtccgccgac cgtttccagt aaaagaactg 5580
actccccatc acgcggcgcect cctcecgcectce tctggagegt tgttgttget gagggggtca 5640
cggttgccgg gtcgggcecctc agatttttct catggctctc agecctttggg acggaccgct 5700
ggggtgctta gcccagtgac ctcgttccac gaggggtccg acgagggcca agagagcttg 5760
agaaacacag agaagtctac tgtataactt tatacagaac acgtgcggat gctggatcag 5820
gcaggattag aatcgctggg cttggattcg gatttaattg tgtgagccecic tgtgattgtc 5880
ccggctgtga tcagggaggt tctttgttct cagtgtgttt tctgcagcectt taattgaact 5940
tttcaggcct tccttcttca gctcgggtca ccgccggect ccattttgeg acgaggceccc 6000
ccggtgacat gttcttcact tagaaataaa aaaataaatc cccttccttc ttttcectcccet 6060
cctgtatttt accgatgcag ccataacgcg cttgcgatgce attcggctct tcataattta 6120
ttttctttca ggaacgatgg gatgcaactg cagctcggac tattccgacg gcgagtggat 6180
cgagaacctg gatgagatgt gtgaacactg caactgtccc at 6222
<210> 27

<211> 214

<212> DNA

<213> Fugu rubripes

<400> 27

gccacaacag gagagaggca ggccactggg tgaacgagtt tagagcggtc ttgtagagtc 60
taatagcgtc tctcttcgtg gtcagtgtta cgtctctgag ctatttttgt ccccatttgt 120
gtgtttcggg acagatgttt ctggccccca gtcacagaca gcaactttga cacatatgac 180
ctttgacata tttacttgga ggcaggaaac cacccatcag ggctggaatg gtgcatcagt 240
gtggctttgt tgtggaaaat aaaaagtaat aaataaagca ctgcaccgac tgctgtgect 300
gtctggccct gcaccgacgg tgctcctcat cccaaaggtc acgcacttgce acatgttacc 360
cacaagagag gtgcagttgg agcccctceccg tgcataacgg tattggaaca ttcatttttg 420
gtgacgtcct gacccggtaa cgttcecccceccec cggctcgtge acagctgecag cgtgaagcac 480
ctgctgaggc tagcaaagca agcctcaacc cctcaacgac aggaaatgcc ccagctcgca 540
. ctccaccgcg tcgaagcgct gaagatgcag acatttcgtt aagacagaca ggcagacaatc 600
gacctgctgg cgcgttggtc gaaaacctac aaacctgtga aagaaacctt tataaaccag 660
.taattacatg gcagcgtgca gaatctgaca atattggacg tcgaatatac actttctatc 720
tctggaggta agtttaatgc ttgttagact gcataatata gataatzaac aggtttaacg 780
cgcttgcgat gcattcggcect cttcataatt tattttcttt caggaacgat gggatgcaac 840
tgcagctcgg actattccga cggcecgagtgyg atcgagaacc tggatgagat gtgtgaacac 200
tgcaactgtc ccat 814



6000 ccggtgacat gttcttcact tagaaataaa aaaataaatc cccttccttc ttttctccct 6060
cctgtatttt accgatgcag ccataacgcg cttgcgatgc attcggctct tcataattta 6120
ttttctttca ggaacgat gg gatgcaactg cagctcggac tattccgacg gcgagtggat 6180 -
cgagaacct ggat gagat gt gt gaacact gcaact gt cccat 6222 <210> 27 <211> 914 <212> DNA
rubripes <213> Fugu <400> 27
gccacaacaggagagaggcaggccact gggt gaacgagt t t agagcggt ct t gt agagt c60

taat agcgtctctcttcgtggtcagtgttacgtctctgagctatttttgtccccatttgt120
gtgtttcgggacagatgtttct ggcccccagt cacagacagcaacttt gacacat at gac180
ctttgacatatttacttggaggcaggaaaccacccat cagggct ggaat ggt gcat cagt 240

gtggctttgtt gt ggaaaat aaaaagt aat aaat aaagcact gcaccgact gct gt gcct 300

gt ct ggccct gcaccgacggt act cct cat cccaaaggt cacgeact t gcacat gt t acc360
cacaagaggggﬁgéﬁggfgggg%gﬁctccgtgcataacggtattggaacattcatttttg420

gt gacgt cct gacccggt aacgt t cccceccecggcet cgt gcacaget gcagegt gaagcac480

ct gct gaggct agcaaaggga °l caacgacaggaaat g ct 40, ..

ctccaccgcgtcgaagcgctg%%%%%gggggﬁéﬁgﬁggtﬁghghgaéagggggggégggggbgmng

gacct gct ggugdptiaray c gvactiomel adaaac ¢ flglypahaytaaaaddrg@ingaactegba0 and
transcriptionally less functional in said T-lymphocyte prior to said activation, further
comprising a positive and a negative selection markers for selecting for homologous

recombination events.

2. The isolated nucleic acid of claim 1, wherein said promoter sequence is at
least 50 % identical to SEQ ID NOs:24, 25, 26 or 27 as determined using the BestFit
software of the Wisconsin sequence analysis package, utilizing the Smith and Waterman
algorithm, where gap weight equals 50, length weight equals 3, average match equals 10

and average mismatch equals -9.

3. The isolated nucleic acid of claim 1, wherein said promoter sequence is
hybridizable with SEQ ID NOs:24, 25, 26 or 27 under hybridization conditions of
hybridization solution containing 10 % dextrane sulfate, 1 M NaCl, 1 % SDS and 5 x 10°
cpm **p labeled probe, at 55 °C, with a final wash solution of 1 x SSC and 0.1 % SDS
and final wash at 50 °C.

4. An isolated nucleic acid comprising a polynucleotide sequence at least 50
% identical to SEQ ID NOs:24, 25, 26 or 27 as determined using the BestFit software of
the Wisconsin sequence analysis package, utilizing the Smith and Waterman algorithm,
where gap weight equals 50, length weight equals 3, average match equals 10 and

average mismatch equals -9.

5. The isolated nucleic acid of claim 4, wherein said polynucleotide sequence
is hybridizable with SEQ ED NOs:24, 25, 26 or 27 under hybridization conditions of
hybridization solution containing 10 % dextrane sulfate, 1 M NaCl, 1 % SDS and 5 x 10°
cpm *p labeled probe, at 55 °C, with a final wash solution of 1 x SSC and 0.1 % SDS



t aat t acat ggcagcgt gcagaat ct gacaat at t ggacgt ccaat at acactttctat c720

tct ggaggt aagtttaat gctt gtt agact gcat aat at agat aat aaacaggtttaacg7660
cgcttgcgatgcattcggctcttcataatttattttcttt caggaacgat gggat gcaac840 -

t gcagct cggact at t ccgacggcgagt ggat cgagaacct ggat gagat gt gt gaacac900
tgcaactgtcccat 914 31 WHAT IS CLAIMED I'S: 1. An isolated nucleic acid
conprising a pronoter sequence being ;ftranscriptionally functional in a

T-1 ynphocyt e undergoi ng activation an transcriptionally less functional in
said T-lynphocyte prior to said activation, further conprising a positive
and a negative selection markers for selecting for honol ogous reconbination
events. 2nd frird waslhpta}&e@-nucl ei ¢ acid of claim 1, wherein said pronoter
sequence is at least 50 %identical to SEQ I D NGs: 24, 25, 26 or 27 as
determ ned using the BestFit software of the Wsconsin sequence anal ysis
package, util6.zi ngA hideiSaeit lvorstmici/ibingrismg theabgated nheipicwabidrod cpap 4wei ght
equal s 50, length weight equals 3, average match equals 10 and average

m smatch equals -9. 3. The isolated nucleic acid of claim1, wherein said
pronoter sequence The nNbici &id astud $c1siQs) RrtNeS caftpristiy ar@d@ikional Under
hybri di zati on conditions of hybridization solution contalining 10 % dextrane
sul f at e, pplymqlgatide sequerspsbeingl Wdgr ts trappariptional| egrétobdofpsaieprogiotess C, with
a final R,gol ution of | x SSC and 0.1 % SDS and final wash at 50 C. 4.
An i sol ated nucl eic acid conprising a polynucl eoti de sequence at |east 50 %
identical to SEQ I D NGs: 24, 25, 26 or 27 as determined using the BestFit
software of the W.sconsi.n sequence anal ysi ackage, . utilizin he Smith
and Wat er man &l go%ﬁ%‘?ﬁj‘”%‘é g"‘&&ﬂ%ﬁ%?%ﬂ%%ﬁ‘ffﬁ?%“%u’,“slnér‘i‘d’toﬁm\xé?%‘iﬁ equal s 3,
aver age pBiatibe Sdstdos mdkeadd average m smatch equals -9. 5. The isol ated
nucleic acid of claim4, wherein said polynucl eotide sequence is

hybri di zable with SEQ ED NGs: 24, 25, 26 or 27 under hybridi zation conditions
of hybridizajion i L 0. 9 4 . NaCl, 1 %
Sps and 5 x 306 canizshir Rt ShBRirkndhiagubhATEoRbLb MRt & LC01 Lt o
of 1 x SSC and 0.1 % SDS 32 and final wash at 50 C. 6. A nucleic acid
construct conprising.the isol ft ed nucleic acid of_claim4. 7. The nucleic

acid construchd of G/PERMRAsCUHGE} ATRROSLIGRSPIETHES ahetlistive PBAM o pol ynucl eot i de

sequence gRejuRRiUHREFons Rt bF ABREH bR 4 PRAMaERAALAIR acptatdd SrR&OMDt er  sequence.
8. The nucleic acid construct of claim7, further conprising a positive and

a negative sel ection markers.

L€

11. A method of eliminating T-cells undergoing activation from a population
of cells, the method comprising the step of transforming a population of cells including
the T-cells undergoing activation with a nucleic acid construct including a polynucleotide
encoding a cytotoxic molecule being under the transcriptional control of a promoter
sequence being transcriptionally functional in the T-cells undergoing activation and
transcriptionally less functional prior to said activation to thereby eliminate the T-cells

undergoing activation from the population of cells.

12. The method of claim 11, wherein said promoter sequence is at least 50 %
identical to SEQ ID NOs:24, 25,.26 or 27 as determined using the BestFit software of the
Wisconsin sequence analysis package, utilizing the Smith and Waterman algorithm,
where gap weight equals 50, length weight equals 3, average match equals 10 and

average mismatch equals -9.



9. A host cell or animal conprising the nucleic acid construct of claim6®6.
10. A pharnmaceutical conposition conprising an effective anount of the
nucl ei ¢ acid construct of claim6 and a pharnaceutical |y acceptabl e carrier.
11. A method of elimnating T-cells undergoing activation froma popul ation
of cells, the nmethod conprising the step of transform ng a popul ati on of
cells including the T-cells undergoﬁgg activation with a nucleic acid
construct including a polynucleotide ““encodi ng a cytotoxic nol ecul e bei ng
under the transcriptional control of a pronoter sequence being
transcriptionally functional in the T-cells undergoing activation and
transcriptiondl |y Tessethodofictiral 1 lpmihereint @idpiothotartsequniors lybritlizableby

elimnate e er,goi n iV rom t 0 n.of cells.
72 "rhe. SbnSEO B o0k B Aok 2 ke BrsRatio b bl Rl bRl Cy 50 o
i dent i cakolli®onSESAtdiRinpA®) PAdexBane 2@ ¢, 12K NaChet e BD8eghdus xnmichm Best Fi t
software of the Wsconsin seguence anaIyS|s package ut|I|Z|ng the Smth

and V\ateh’?ﬁ]ﬁdﬂ(&@ri‘ttﬁmc withe? Englapasheplytion efla 3SGend Pd gt Swidgtal equal s 3,
aver age q?% I£h s9agal s 10 and average mi smatch equals -9. 33 13. The nethod

of claim mhereln said pronoter sequence is hybridizable wth SEQ ID

NGs: 24, 25, 26 or 27 under hybrldlzatlon condi tions of hybridization

sol ution cont |n| ext.ran fate, % SDS.and 5 x 106 cpm
350" | abel o 1 obe nemeiad B LR B, el dihtoid GeploRs malrie AT RNA Ssc: and 0. 108

SDS and Hion@lle orapblypeptife olectkde. The nethod of claim 11, wherein said
cytotoxic nolecule i's an RNA nolecule or a polypeptide nolecule. 15. The

met hod of claim 14, wherein said RNA nolecule is a ribozyne or an

Vet T he B o fﬁé%@tho&@fcllﬁ?lﬁ%&h@?e% %ﬁ%m H&%éuli%ﬁlﬁdggmggi%ppr essi ng

pol ypepti de nolecule 1's an enzyne’ or a

T-cel | aatiti-vaiké RNA mhlecuiet hod conprising the step of transformng a

popul ation of cells including T-cells undergoing activation with a nucleic
acid construct including a polynucleotide encoding a nol ecul e capabl e of

di srupting a sSig n e.injtiated the T-cel ctivation, said
ol ynucl oot | do- ber Ff MeBATAr iR T arEis o eotrerbip il es Hiseobe or
sequence pgiipgqt ranscriptionally functional in T-cells under90|ng
activation a transcriptionally | ess functional prior to said activation

to thereby suppress T-cell activation. 18. The nethod of claim 17, wherein
said pronoterl&eq uAnmhchofa;hp;bresa;ﬁtg Bael%ctiivatmmt theahethal Gh@rishighlsstéd, 25, 26

or 27 as ete m ned usi esS re of . the VVsconS|n seqguence
anal ysi s° Ing & RAPHAIAY OFFFS §Pﬁﬁfqt"|“8aﬂ “@FW&W%F@W‘PPH‘M where gap
wei ght egh@é@ 2508 coﬁs%ett lhcm&hg BtpoBAHALSHAR en@ i A0R IBIIE BafiBita)rs 10 and
average m smatch equals -

disrupting a signaling cascade initiated by the T-cell activation, said polynucleotide being

under the transcriptional control of a promoter sequence being transcriptionally

functional in T-cells undergoing activation and transcriptionally less functional prior to

said activation to thereby suppress T-cell activation.

18. The method of claim 17, wherein said promoter sequence is at least 50 %
identical to SEQ ID NOs:24, 25, 26 or 27 as determined using the BestFit software of the
Wisconsin sequence analysis package, utilizing the Smith and Waterman algorithm,
where gap weight equals 50, length weight equals 3, average match equals 10 and

average mismatch equals -9.

19. The method of claim 17, wherein said promoter sequence is hybridizable

with SEQ ID NOs:24, 25, 26 or 27 under hybridization conditions of hybridization



19. The method of claim 17, wherein said pronoter sequence is hybridizable
with SEQ I D NGs: 24, 25, 26 or 27 under hybridization conditions:of -~
hybri di zati on 34 solution containing 10 % dextrane sulfate, 1 MNaC, 1 %
SDS and 5 x 106 cpm 32p | abeled probe, at 55 C, with a final wash sol ution
of I x SSC and 0.1 % SDS and final wash at 50 C. 20. The nethod of claim
17, wherein said nol ecul e capabl e of ﬂl srupting a signaling cascade
initiated by the T-cell activation is an RNA nol ecul e or a pol ypeptide

nol ecul e. 21. The nmethod of claim 20, wherein said RNA nolecule is a

ri bozyme or an anti- sense RNA nol ecule. 22. The nethod of c{ ai m .20, wherein
sai d pol ypepen dentainingcl® B dextranc swlfejerd Mr NaCl, ilganSDS 28d 5Ax et bird “af

i dentifyin ronpter. spegi f ¢ .requl at or ctr~ .t d rising
the. st epditalel RS B S GRAG 4 iR ERt b Bbtel FRSRG g Cuhs DS e I8FT er

nol ecul e whash mgpowader the expression control of a pronoter sequence being
transcriptionally functional in a T-Iynphocyte undergoing activation and
transcriptionally |ess functional in said T-Iynphocyte prior to said

activation: (3p) YHaCHBAbYNE Skl 17CRMEE sRANALRUAL dhidle BeCANMbAR &
regul atory factor under conditions suitable tor transcription and

opt i onal kignalmgrebatie ontiged buiht T-cepacstivetiomislapdRINA; melachl¢ o) a polypemideng a
presence ofl S%i d reporter nolecule to thereby deternmne if said candidate
regul at oy TU4Ctor is capabl e of regulating expression of said reporter

nol ecul e.

21. The method of claim 20, wherein said RNA molecule is a ribozyme or an anti-

sense RNA molecule.

22. The method of claim 20, wherein said polypeptide molecule is an enzyme or a

ligand.

23. A method of identifying a promoter specific regulatory factor, the method

comprising the steps of:

(a)  providing a reporter construct including a reporter molecule being under
the expression control of a promoter sequence being transcriptionally
functional in a T-lymphocyte undergoing activation and transcriptionally
less functional in said T-lymphocyte prior to said activation;

(b)  incubating said reporter construct with a candidate regulatory factor under
conditions suitable for transcription and optionally translation of said
reporter molecule; and

(©) monitoring a presence of said reporter molecule to thereby determine if
said candidate regulatory factor is capable of regulating expression of said

reporter molecule.



