WD 03/ 060096 PCT/ US03/ 00707 ASSAY FOR THE DETECTI ON OF FACTORS THAT
MODULATE THE EXPRESSI ON OF | NGAP FI ELD OF THE | NVENTI ON [ 01] The invention
rel ates twotbesoel d of assays for the detection of factopeTiusatoo7ondul at e
gene expression. Specifically, the invention relates to reporter

constructs and nethods for identifying agents that nodul ate the expression
of the | NGAP gene. BACKGROUND OF THE | NVENTION [02] Islet neogenesis gene
associated protein (I NGAP protein) has been identified as a pancreatic

aci nar cell A¢OA¥ FORTBHECBETECIION OF FACTORS THoGE MODULATE THBgeni t or
cells resident in the pancreas in a manner that recapitul ates islet

devel opnent during nor mal enﬁﬂy%ﬁEﬁ%E?QSJE BE s unique in its ability to
stinmulate gromh and differentiation of islets of Langerhans from
precursor cells associated with pancreas. These islets evolve a mature
insulin secretory profile capable of responding to perturbations in bl ood
gl ucose in a physiologic manner. This potential anti-diabetic therapeutic
has been shown to denonstrate honol ogy across several species and to exert
a biological response. [03] Pancreatic islet cell mass is lost in type 1

di abetes nellitus, a disease in which a progressive autoi nmune reaction
results in the selective destruction of insulin- producing (3-cells. In
type 2 diabetes nellitus, so-called adult-onset disease, but also
increasingly a condition in young overwei ght people, the (3-cell mass may
be reduced by as nuch as 60% of nornal. The nunmber of functioning (3-cells
in the 3/ 00707 pancreas is of critical significance
for the %ﬁéﬂqﬁ%&%ﬁgl@@@nd outcone of diabetes. In type | diabetes,
there is a reduction of (3-cell nass to |less than 2% of normal. Even in
the face @f] SeyiRs enveRfivh irblategStosthani€ld ast aayy fori thet Jgtection off &vedredhat t he
devel opnent " of di abetes only occurs if there is i nadequat ensat ory

i ncrease in (3medulptemgere CRRIASSIORhe %@@P@bﬁeﬂ{e (b‘?veépg‘he‘_ie?aé‘%oﬁereﬂ%ﬁt%r
forms of diabet et?-%cgtgn P %eEh%%@rf&%gerﬁfﬂ ?jlgégéﬂty tfat %od%?ﬁ@h{e‘éeﬁcpiegs'i&? bf @ owt h

and a subsequefif™® Fel ency Th i nsu cretion. Stinu ng the growth
of islets and fN&3ARIgeie.f rom precursor cells, known as islet neogenesis, is
an attractive approach to the anelioration of diabetes. There is need in
the art for nmethods to identify agents that can nodul ate the expression of
| NGAP, WhBARKGRQUAW QEH{B&I\TB)&/EI\EI&DN” ed cells. BRI EF SUWARY OF THE

| NVENTION [04] It is an object of the invention to provide a reporter

construct _contajning the 5 - regulatory.regi fro [ & P.gene.
consty uet Sont Bl DG, Lhe, S SRathE Sk T GRp OBl s
I dentifying ag;?ﬂk?eatiwabiﬁslr SN tbREEthhNARn @rcR i SlE St lMeolgBifdsis! frorh pragenitdrer
obj ect of the Tnvention to provide a nucleic acid or fragment of | NGAP
5'-regul atory callgiresiderftGin] thetpangrean &t Remamwisy dbat wranitdaten et 4RIPEERY ovi de
methods for in Jnenagsrllorll'glai eNr%;@i*F})/ogenesis. INGAP is unique in its ability to stimulate growth
and differentiation of islets of Langerhans from precursor cells associated with
pancreas. These islets evolve a mature insulin secretory profile capable of
responding to perturbations in blood glucose in a physiologic manner. This
potential anti-diabetic therapeutic has been shown to demonstrate homology

across several species and to exert a biological response.

[03] Pancreatic islet cell mass is lost in type 1 diabetes mellitus, a disease in which a
progressive autoimmune reaction results in the selective destruction of insulin-
producing B-cells. In type 2 diabetes mellitus, so-called adult-onset disease, but
also increasingly a condition in young overweight people, the 3-cell mass may be

reduced by as much as 60% of normal. The number of functioning B-cells in the
1



expression. [08] It is another object of the invention to provide a kit for
nodul ating | NGAP expression. [09] These and other objects of the invention
are proviwedsloyooene or nore of the enbodi nents descri bedpPoghusns/o7a0] | n
one aspect of the invention a reporter construct is provided. The reporter
construct conprises a regulatory region nucl eotide sequence and a

nucl eotide 2 WO 03/060096 PCT/ US03/00707 sequence encodi ng a detectable
product. In one aspect of the invention, the reporter construct is
provided in a gl‘?ctré’is-is-gl?%riﬁ@zg%li ifthct ¢ H &Uflbﬁﬂ&ﬁ@@ou&&%ﬁ@r}ﬁﬁcd& bf nked
to the nucl eotide sequence encodi ng a detectabl e product. The regulatory
regi on nucl eot diddetseqlietype | dapeeanperesea octncton oD -ecll hagsrentess thian 2% of

regul atory region of _the | NGAP genoni c sequence, SEQ ID NO 23, or it may
conprise the eneimal Fyayimthgfagernd ssvers insulimfesisjanceas ereurs 1 typrelldidhsissment

of the reportgle GARKGAL orABSRIDLAL SLERPMMER 1s1heARRIRI:ARIARABN e
regul atory region nucleotide sequence and the nucl eoti sequence ericodi ng

a detect abl e pimgsst in fidet missNUIlaE, teatwelopmayt deidel of tiedmbjod rfoineof
pronoter elenments present in the |INGAP regul atory sequence. Alternatively,

the pronoter eliahels cpr besggarded astefailyecefodapibrpPicsil meowiheandepetbsequent
construct nm e.used.. The..det ectabl e.produc encoded. t he saj.d

e ot de ooqIEAMBRY n g SOFUTE c S BHnE b, EOSRDS] e bOEp Rl trgm
nucleic acid ObmﬁuQBPkﬁhQ-bﬁhﬁl%ﬁﬁ@ﬁ%%ngx@ﬁQdEﬁhnﬂﬁﬁgxﬁ@taﬁﬁo&%ﬁkiNQAP

gene nucleic acid or protein. [ | n anot her enbodi nent of 'the invention,
a met hod i dent afmgliergtiemehtdwbethsit Thensdenaedeinl tReArt fox prediusis dn 1dentify egdanted.

h hod [ ' | | | i wher ei h |
compr 65 a1 obBl o TRORLET e Sfese o Bele M hDk B BRI IS h e

det ect abl e nuckgisc acid or protein product in the cell 1is determned. A
test agent is identified as a nodul ator of | NGAP expression if the test
agent nodul at es expression of the detectable product in the cell. [12] In

anot her eBRIBF SEMMFARY K THESNMEWTIOM i sol at ed nucl ei ¢ acid conpri sing
the genom c sequence of the hanmster | NGAP gene (SEQ ID NGO 2), or a
fragment thereof is provided. [13] Accordi ng to another enbodi ment of the
i nvent i on,lf’ﬁn Tirds Feqtiechgf ﬂre?dmfvsrrﬂom tBéHPYlgiliaﬁSP‘?{&éﬁP‘%S“ﬂﬁéf’O%&mga & I NGAP

expressi on is pIOVEETesidNGoNEhAAfhaliZP G APEInEONt aCting a test agent with
a reporter construct o? the present invention in a cell-free systemthat
allows for transcription and translation of a nucleotide sequence.

Expr essi of0xdf fthis aiether tohfsice op tlud inventien e pervidenmdthoth dors idsstibmge agents 3 WO
03/ 060096 PCT/ USO /00%87 pﬁ@iﬂ’“ fied as a nmodul ator of | NGAP expression if
the test subst &M HEUTS eXPres¥fon of the detectable product. [14]
According to anot her enbodi nent of the invention, an in vitro nethod for

i denti fyi pas|an iagesiotidnaihjdrp &l thé envdNGOR 16 46+E86 ia0iudldic RERY bl édgméheofmet hod
conprises contacting a test agent with a nucleic acid of the invention.
Bi ndi ng of INGAP 5’-regulatory region.

[07] 1t is another object of the invention to provide methods for increasing INGAP

expression.

[08] It is another object of the invention to provide a kit for modulating INGAP

expression.

[09] These and other objects of the invention are provided by one or more of the

embodiments described below.

[10] In one aspect of the invention a reporter construct is provided. The reporter

construct comprises a regulatory region nucleotide sequence and a nucleotide
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the test agent to the nucleic acid is determ ned. The test agent is
identified as a nodul ator of | NGAP expression if the test agent binds to
t he nucl ewo lsos@96 [ 15] Accordi ng to anot her enbodi nent of pclraiSosent i on a
met hod for increasing |NGAP expression is provided. An effective anmount of
a factor that stinulates |NGAP expression directly or indirectly, for
exanpl e cyt oki nes, chenokines, growth factors, or pharmacol ogi cal agents,
is adm nistered to a mammal in need of increased | NGAP expression. [16]

According to aggjBgte @mmgr@rﬁet&tabw"?rddﬂ}f@mlﬁ 3&3?&18 E&ton?f)lfhe”ﬂgéﬂtﬁ)tni e | NGAP

expression is provided. The kit conprises a no r NGAP expf essi on
and instructi oeperteorconsiuey is Ipeondeduimnovecadr. | NGARegxptoes segon tnoclepddd at e

| NGAP expression. [17]. According to.another enbodi ment of the jnvention a
rothod 1o modSRHER S eSS Gr prebSideniicre FaHLRS £ eterable PGt ol
state rel ated Trégu[di’%‘#cr@goh Lekot®l siequédé@%d-y%rﬁp?isl@roﬁé’ bfgthre Fhembmt bPY’

conprises the ste adm nistering to the” manmal an effective anount of a
nodul at or of | KeARteypiegoi GrihaANHAEY gertomic sequsnca fSHQERPNOx BB eesitanay n t he

manmal is nodified.. [18] |, docunents cited are. in relevant, part, v
i ncor por at ed hg?rgPrﬁS%ti/ﬁe e lreerlglﬁ%czlg ;Ogﬁheeé IERYIEOr Y ek glﬁ‘\lor}foeé%??éi ROfihs 1o
be construed asgepantencdHsEaEtON pidhadter dlerhéltﬂé’i'n@d’[gggdeﬁ betdeh thespelatory egidie

present invention. BRI EF DESCRI PTI ON OF THE W NGS [19] Figure 1 shows
t he ‘annot at i onne¢leqtide seqnencerand NEnpugjeqidestegurncareacodipg a dstngiabiter preduef

i nt 1-5 i i 4 / Cl/ / /. 0
IFln g L?gs 2 shows %glg p%)(%/rfzét\%d%%v&ggﬂ?%gb%Se-l?cé%%gﬁotgg 9?"3‘8?% nel?)’%@@?] 8 per%é%ﬁfl éll[!ez I %\IGAP
gene (nucl eot i INGAP- 2fdlatory s&fntd Alernd)ivapome pyoriery cliicht jsresn ianke wel | -

characterized transcription factor bindi n% sites. The m ni mal pronoter
el ement  cont aVFEOL RRMPBYIDHRE FREPEE RSHUGMAY derysehe YheadeteqtPle prodrat box,

and GC- box). '[%%Ogegib?%@ sﬁd%ﬂ%tife &‘Elﬂ@l{@tén ocﬂﬁg T ec Ilér p1]6819 ofibe

wel | - characteri anscription factor-binding sites for nucleotides

1- 3123 of the SBithareguicktionsid or egiraain( JHQ deR2cMble drpdudt rebé nbtavesthe ING ANGAP
gene. Table 3 further .describes. these transcription factor-binding sites.
[22] Figure 4 SABAY qﬂ%“ﬂ&@ﬂ?’@f%’&i transcription start sites within the
5'-regulatory region (SEQ ID NO 1) of the hanmster | NGAP gene (SEQ I D NG

2). The prgdi ¢ egofiep! dmiddiBedtS of MR GAY&MORY @ nRRlJ dttiRHEd eQbhldethatl Ne
start and end nucleotide nunbers are indicated for the prondtéer sequence.
The nunbers refmadulatolNudP espicsuomigmevided f ThehmethadsomprisasiGomagianga ¢(SEQ | D

NO 2) [23] Figure ho t he adapte riner structure and sequence used
' gone. vl ki ng hontish RGN M RGRRREE Bie G Sidrr SopRe SoRERRESnbr o
shown. [24] Fi giksSof BRstessici@MWht H&eshblaneltid &id begronst proauétig thdrgell
hanmst er | NGAP gene. The hanster 1NGAP gene was reconstructed using the

techni que of géndetemiRedagA tesigapt iaddentified pp agnedrlaionpliINGAPqaREssipRdf f i c
primers (GsP 1t}?qust(§gr?t)méﬁ?a%§ &pression of the detectable product in the cell.

[12] In another embodiment of the invention, an isolated nucleic acid comprising the
genomic sequence of the hamster INGAP gene (SEQ ID NO: 2), or a fragment

thereof is provided.

[13] According to another embodiment of the invention, an in vitro method for
identifying agents that modulate INGAP expression is provided. The method
comprises contacting a test agent with a reporter construct of the present invention
in a cell-free system that allows for transcription and translation of a nucleotide

sequence. Expression of the detectable product is determined. The substance is



PCR anplification for gene wal king. Fragnents were joined together using
uni que restriction enzyne sites within each fragnment. The nucl eoti de
sequenceswoaB/ostees i ndi vi dual priners are listed in Tabl e 2cT[Udb}/0FEdQure 8
shows the fragnents of I NGAP 5 -regul atory region, which were cloned into
p(3Gal - basi ¢ upstream of a (3-gal act osi dase reporter gene. The | abels on
the left refer to the nucleotide fragnents of SEQ ID NO 23 which were
cl oned upstream of p[3Gal-basic. [26] Figures 9A shows reporter activity
i n human enbryon k \/ c |

const ruct -t hat SARTES R Bmbuntr pEINTAR LAPSIRCIae M AR ahb B
PCT/ US03/ 00707 exprespidrad fohy detegatdapfod@BQ. | D NO  23) of hanster | NGAP DNA

cl oned upstream of a 13-gal actosi dase reporter gene (p(3Gl-basic), or i

n
a reporte onstruct which .contains no | P. . The cells are, stinul at ed
it phor Bl e beings © GRarES SrBelENEE & e VPRPT Sradbetlednihod O
determ ni ng t heidn@Rghg ah agSrtaRhtandARMEINGAPELSERIoN B fro@de®! TheThélBo®
(3-gal actosi dase | um nescent assay. [27] Figures 9B shows reporter activity

in human enbryeemprisgsdapiacirg 4 tes{ 288Tyvith prrslsicadiédf tietihveationp Bindsng of

construct that ,cont.ains | eotides. 2030 .t0.3137.0f . the L -re t or
Coa o Cse0 TG PURL SRR ERI B T reblfent is UG AR

gal act osi dase hffalat@ of JREGAP eprdshiod if BPedst fenCBIRES okt nUblkicAcigont ai ns no
| NGAP DNA. The cells are stinmulated with | eukem a inhibitory factor.

Promoter activity 1s assessed by determ ning the |evel of (3-galactosidase
present i Al heASEPIdings it gngthen egipditensifathe yratiods 8 enethad oy ngrogngsi qur e

10 shows the reREPeERELIoN it YrdviddUMRA SFREVOMhGul SNEYacks!that didfdkes

transfected with a reporter construct that contains different fragnents
(see Figure 8INGAPR keprbisioredirtalyopy imdgictly, 6fr dxampiecylokBRE chenmddnes,
upstream of a f 3- act osi dase repaorter gene. The cells are stinul ated

wi t h phor bol nﬁQ‘%ﬁg?F%torsa%P rRaceingical agells; Sradmipisisi Qe mamimal gn ﬁ‘@‘?‘fﬁ, 17

ng/ m, 50 ng/ myfintAQOOINGAP cRbresifh N9/ M . Promoter activity is assessed by
determning the level of (3- galactosidase present in the cell using a

(3-gal act osi dase | um nescent assay. [29] Figure 11 shows reporter activity
in human &Hidr y deicerdidigdivegnottsr lembpd @ Ny of theamyfritined kiti fohmwdrlepog (RNGAP

construct that contains different fragnents (see, Figu of the

5 Fegul at or'y FEORHODR AarERLr Mok BHERES 4 Tatuiach! Biokb sttt dase
reporter gene. inkhactds! Bor ak@gShe mydataest off INGARNEPrdssivk @dindodul 46 MRGAST Y
factor (hLIF). Concentrations of hLIF used are 1 ng/m, 10 ng/m, or 30

ng/ m . Pronpt efXpessidN. ty was assessed by determining the | evel of (3-
gal act osi dase present in the cell using a 1li-gal actosidase | um nescent

assay. [3 Fi ] i scfor . e r Lomn jn rat
o cr 1 i paiibdaf RISPRER QuIRRhEnl 3¢ ot iieeiton JCRRAY R uB4litihe
untreat ed. Tot ANGRRAexipsessipn tibe chabymdlas tragtradissasd stateselhted td NGB AJeRecelb WO
03/ 060096 PCT/ S03/ 00707 . DETALLED DESCRI PTI ON THE | NVENTI ON Defi nitions
unction 1s provided. The method comprises the step of administering to the
mammal an effective amount of a modulator of INGAP expression whereby the

level of INGAP expression in the mammal is modified.

[18] All documents cited are, in relevant part, incorporated herein by reference; the
citation of any document is not to be construed as an admission that it 1s prior art

with respect to the present invention.
BRIEF DESCRIPTION OF THE DRAWINGS

[19] Figure 1 shows the annotation of the hamster INGAP gene structure. The
boundaries of introns 1 — 5 are listed in Table 1.
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[31] It must be noted that as used herein and in the appended clains, the
singular forns "a", "an", and "the" include plural references unless the
cont ext cWweanloyoods ct ates ot herwi se. [32] The term " pronotem/usosoarsed t o
define the region of a gene at which initiation and rate of transcription
are controlled. It contains the site at which RNA pol ynerase binds and

al so sites for the binding of regulatory proteins, e.g. transcription
factors, repressors, etc. In order to differentiate between the
transcripip@n Figird baHoQR & dRrld Gidiers ?ééu‘fa?orf)ykﬁ%%l %Uﬂh@th%mrsé} qN@fAP
transcription, pronoter region 1s generall divid nto "m ni nal
pronot er el energetle (enmdlebh@;dl At of SEYIID NO: 2)'Bhewtrgrma1’1}nwn]1 adwip podhwe By

el ement” or so ) efe red to as pr ter erefore ma

ol ude TATA' bOTAEE7e P EHE B h b RAge s TGP Enal FEytr et SEJ elbgi on
is usually a | @pgtamk RS edpidis Ittusd wtﬂﬂleu@%ﬂuﬁmm%ﬁ TATANSS, i Rl i 0-
factors and other factors bind. Mst eukaryotic genes have | ong regul atory
regi ons where maxy different transcri ption factors bind. The expression or
the lack of expression of a given gene in a given cell type, tissue,

or gan, oye t terac a on
its regullg{lo @S%anghﬁr’gﬁ{ %ggta@%/nﬁ)é]&r ggsglreﬁp{“}‘on félgt (R)’Vre %Iﬁgragsegggdt

descri be the pmehgiripdoh ttattobbnrdugh@ﬁés fat nedlediiss of-3 [AYAoff nthe he-re@gatbat ory
regions of a gene. Transcription factors na interact with each other as

wel | as RNA pol§giest 850 IPHO: 19 o thechamsier q*‘é%t&?ﬂ% Tahle bifthendesephes or
second nesseng%egetr%gmac%tr% du%%r?{gcrlptlon factors, or other

proteins. They may activate transcription of a given gene.
Transcrl ption fact ors are also sonetines referred to as "enhancers" or
"represson?2]. TFigunscr slptwsothef petiotedbiradicrigtisi sieg ot Wwithinstd ere'gtdetnt}i fy

Gane’ 5 expr essithion I BENsSoRbel MerFuRtd) Blo8 b MRS Sl Ha e 1

‘reporter” is ysRchidd sBaSSEd bﬁlrﬁl&%' 99 aSBEIUBRE SRlba8NedTeOs@rt and end
het er ol ogous pronoter or enhancer elenents and whose product, either

nucleic acid oxclpetteaiumbers ar@amdtcytedlé@leﬁat: @uoraoidr sequgueent Thd airhbers Sdom

comon reporter ude se r anpheni col
acetyl transfer & %‘93?%03%)‘5 nu’f%ersgﬂf %@e%g@gy@eh )£ I uor escent
protein (GFP). [36] A "reporter construct is a piece of nucleic acid that

incl udes qyr onmgt@é 5ehewellie adipter PrinfP Qfrb@lredRiAesch@1Re st irAg&inel \i’ﬁl@l'n?
vector plasm d DNA. Regul ator}/ regi on nucleotide se%Qences may be cloned

5 of the pr orrvﬁtdépteéP’éWéht (ABDpadedpptereprimper % (£R2) WA t ranscri ption
factor binding sites. The reporter construct-containing vector is

intr Oduceﬁ ﬂnt @i ré‘seé Iam& hiagho%p meaétﬂl? Igg%y I‘écroﬂ&ﬁﬁ)lil*lgtthé) ﬂalfngt%xt BUGAP gene.

Activatio € reporter gene by t scription ctors nay be nonitored
by detection dhedhauatet INGARtgenn wab récoastprcedusingathe tdvhnigepof pare \ga&hmg [ 37]

The term "agent; is used here t entially_describ ny duI ate

| NGAP expr essi §h°wﬂ@éen§‘ éts Dﬁﬁ%ﬁ%‘?{’gﬁp %%BUHH“ &ﬁ’ o"r"@g(té’lg%q

a physical fopgg af ﬁﬁ%ﬁﬂn‘ f6H o &GRNARRT! OFraddher® Nyt O TR 1 % ttttﬁt of .

| NGAP Pr onot er andaRggu | atory R%gl on Hltgl ragthe © r'm ' &
unique restriction enzyme sites within each fragment. The nucleotide sequences

of the individual primers are listed in Table 2.

[25] Figure 8 shows the fragments of INGAP 5’-regulatory region, which were cloned
into ppGal-basic upstream of a B-galactosidase reporter gene. The labels on the
left refer to the nucleotide fragments of SEQ ID NO: 23 which were cloned
upstream of ppGal-basic.

[26] Figures 9A shows reporter activity in human embryonic kidney cells (293T)

transfected with a reporter construct that contains various fragments of the 5°-
5



[38] It is a discovery of the present inventors that | NGAP gene is

regul ated by a 5 - regulatory region that is susceptible to nodul ati on by
many knowwotws@emes i ption factors, including PVA and LI F. pc32jso3/0070s a
further discovery of the present invention that the 5 -regulatory region
nucl eoti de sequence of the | NGAP gene may be used in screening assays to
identify agents capabl e of nodul ati ng the | NGAP gene expression. These
nodul ati ng agents have potential as therapeuti C agents for treati ng

pat hol ogi cal tus,
both type 1 and S%(Se{ygé‘@o%%djggﬂg%o%g %ﬁ S]S%(}Rg P?[?Iegﬂg#
non- endocri ne PByjabjelasidase reygper tgeap NP Galdesmipor mleaapqumrtar camlruct which
nesi di obl astosis. [40] Mammal i an | NGAP, |i ke nopst enes has

5 -regul atory FRYMER ToNGREd YA i Ane Rl Ak siyiRed il EB‘%{Q%B’@’“&W%
manmmal i an (Hanﬁée%tes amé)t'é%l\)gt?Q§ﬁésé%se(ﬁ%?\ﬁ'e@ﬁgtr%%§gq)e\}epow 'f)acto'gfdgélar el

details the relative ocatlon regi on e I ntrons and
t he exons of t pestnstiercelINGAE agpaactddidase bonmesoenessaf. | ntrons 1-5 and t he
| ocati on of the TATA-box and the poly-A signal are listed in Table 1.

Table 1 R In | NGAP.Gene. ( SE TATA- Bax_.3094
| NTRN 1 B0 A 5#@9@”@@8%%%% Wﬁéﬁ{ﬁf?%@é@m@/%@ey r\ﬁ‘@@\@gﬁ)
4874-5459 | NTB%f*éct&’ﬁ&r?thi%ﬁor?&'c)énﬁm%t &Bﬁ&or@ﬁgﬁn&l&%dM%w%@IGUQJf%B' de

sequence of the 5'-regulatory region including the promoter elenents of
mammal i an | NGAP, -rqgvlaém\mglpan(SEQ|HD;N®n23SE®ha®su&dN@AParmedcmbp¢am efgfBin SEQ

ID NO 2 and 23 ucl eot | de 1- 3137 .of SE Nucl.eoti d 120
bf 820 | D No. - PfSER e dTer vl iR esthone Rt e R IR GAE 2
SEQ ID NGO 23. D?movme velpvrektimiRtdd witleRuk@hirivhibRelydActbs Brloeer attivifsi gur e
2. Repr esentative transcription enhancer/repressor binding sites are shown

al so i n Fi gur eivassesediby delgrminingstbe ilpiel ohPwalaiesidpse pigpans svhetsicHdishg i t es

for nucl eotideg Iatory region are shown in Figure 3.
Table 3 at th@ %%a%g%fdag%lé&gg%sgﬂtl cayl on details these transcription

factors and their binding sites, and their locations in the regulatory
regi on. P@&nt iFduré nansows phe wpohat:aarwtybmndjrnm anbtypaicskidasy cbizg203Tng
Mat | nspect or pr of esmé)na TM which is a _  bioinformtics. softwa %hat
utilizes a li brtré?ife‘ifF Hatrd SFP%%TC"TOFlﬂf‘?CéH?t foptaing different; @?ﬁ‘?tsf éﬁ‘% Ui ndi ng

sites to |ocat gy gt '33§ 4 uﬁﬁﬂy%gﬁﬁ &th’rﬂktlef“IN@ﬂ&P %léﬂ@do HEA96r a -
PCT/ US03/ 00707 “length K-, Frech, K, Karas, H., ngender, E.,
Wrner, T. (19@51)1cto£\idasleerapoﬁcn gsnd?es’l“h62®1ls 487 &tmﬁl&ﬁéd with phorbol myristate
acetate. Concentrations of PMA used are 6 ng/ml, 17 ng/ml, 50 ng/ml, 100 ng/m],
or 300 ng/ml. Promoter activity is assessed by determining the level of (-

galactosidase present in the cell using a -galactosidase luminescent assay.

[29] Figure 11 shows reporter activity in human embryonic kidney cells (293T)
transfected with a reporter construct that contains different fragments (see Figure
8) of the 5’-regulatory region of hamster INGAP cloned upstream of a -
galactosidase reporter gene. The cells are stimulated with human leukemia
inhibitory factor (hLIF). Concentrations of hLIF used are 1 ng/ml, 10 ng/ml, or
30 ng/ml. Promoter activity was assessed by determining the level of f-

galactosidase present in the cell using a B-galactosidase luminescent assay.

[30] Figure 12 shows RNA analysis for INGAP gene upregulation in rat amphicrine
pancreatic cells, AR42J, treated with cytokine IL-6 or untreated. Total RNA is

probed by Northern analysis for INGAP gene.
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[42] Table 3 lists predicted binding proteins (Further Information) based
upon their «classification into functionally simlar matrix famlies

(Fam | y/ neorassog009dhe DNA sequence predicted to bind the mpoarEos00707
(Sequence), whether sense or antisense DNA (Str) and |ocation of the
sequence in SEQID NO 2, (Position) are listed. Further the simlarity to
t he consecutive highest conserved nucleotides of a matrix (Core sim) and
simlarity to all nucleotides in that matrix (Matrix sim) along wth the
optim zed value (Opt) defined in a way that a m ni mum nunber of matches is
found in non-regul atory test sequences are also |listed. Details to the

al gorithns used in Matlnspector professional TMis referenced: [43] OPT:

Thi s mat r DETNIDEDEDES @RIETTONOSAHEINCENTIONe defined in a way that a

m ni mum nuber of matches are found in non-regulatory test sequences (i.e
with this matrix simlarity the nunber of false positive matches is

mnim zedPeﬁlrmoslS matrix simlarity is used when the user checks
"Optimzed" as the matrix simlarity threshold for Matl nspector

prof essi o l{]TNP nLthﬂ)eE %t aE@&P h%ﬂhﬁﬁﬁ%h@gak?p%n&éh @}a r@éla‘i‘%ﬁﬂs
famly, uncti on sim matrices e gr oupe ’toge

el i m nating retahdart anm‘tﬁeésnd:lyde Matdl refeescer udessf the sonteal dikhny dicesssi onal
(if the famly optioon was selected). E.g. the matrix fam |y VSNFKB

i ncludes 5 sinP§fVis%trices for NFkappaB (VSNFKAPPAB. 01, V$NFKAPPAB. 02,
VSNFKAPPAB. 03, V$NFKAPPABS50. 01, V$NFKAPPAB65.01) as well as 1 matrix for
the NFkaFQ?B Tee adrfidphARdter” i6 ubkl to(défiEEle Bdibn off 4%kndRt Whith irifl§tion and

Mat | nspec prof essi onal TM matrices have anidentifier that indicates one
of the follow rage gétrmcgptmme comtralisdr dt emtdingihe sitagewhish(RI$A, pOﬂ»rrmaS;e (P$),

fungi (F$), nepmt.ode and, ot her functjonal elepents
(055 ol omeds 0 48 Shomifofe, fabRlo RS JabroleB st ErBinsEriliG
consecutive ngEhes, epseidrs] BRI Ma bRlevasndidictdneb@nbeti®ts | thestrdmenptivn same
factor. Thus, V$OCT1 02 indicates the second matrix for vertebral Oct-1

factor. 10 WO OBIEBOGYS aRETihess Es tot opdufaslataefieanssiationhpromoi degial renc e
of a mtrix I Sﬁ nerilpyeglbﬁ #]ebiem usx‘iﬁﬁlhﬂé gt) oqgfsggrﬂgﬁtveanpl‘g%ﬁ asl%’ d&gﬁ)‘h\‘ed

positions of t Si m cal cu cribed

here. The maxi muen teeh e“rﬁmfﬁuuaptoh)merf elbn3ni”s oﬂrsbmenﬁlagmplwﬂahnédweo hiasghest
conserved base§ of a matrix match exactl]y in the sequence. WMyre Inportant
than the core sPiemoigt| therefareimay mgtyded AT Ab p&r@@gp%ﬁeeﬁmcal@é% Q%B O%ccount

al| bases over . 8“}1\4;[%65@ rg‘g&%bff” Iel%%gﬁ% alié{d sti\é%él{ f<n§1é9udm%qﬁ@ﬁ:é Where

simlarity is calcu escr ere. per ect match'to the matrix
gets a score oOfradschifti¢re &itors endesther fao&rst bimd. cMosesmmytmct glenes hnavénlcgfgast
conserved nucl eot de at t hat %S' tion in_the matrix),

t
the matrix usufEWNATYs IRIASHWNGFS thatyf ALiaeras tWPWIEHegaC ‘HS dli”&ﬁa

conserved  posiiiRQsorOér thb GadiBf dxbrélsich Qﬁ%egl@é}?%éfﬁtlﬁ'z?(gﬁbmcélﬁ'f}lﬂe}’ tifREE than
m smatches in |'ess conserved regions. her aspect of the invention

provi des for aorgapppt en QrgaernuxstgovRawdrb}erthe ouersttranst hat takeaplacen 0B’ its
regul atory region nucl eotide sequence fragment of SEQID NO 23 (e.g., an
enhancer and/ ofSGHAIPT¥LERObi ndi ng site containing region), a

[33] The term “transcription factor” is used to describe the proteins that bind short
stretches of DNA in the regulatory regions of a gene. Transcription factors may
interact with each other as well as RNA polymerase. Thus, transcription factors
may bind hormones or second messengers, DNA, RNA, other transcription
factors, or other proteins. They may activate or inhibit transcription of a given
gene. Transcription factors are also sometimes referred to as “enhancers” or
“repressors”. Transcription factor binding sites can be used to identify agents that

bind to the 5’-regulatory region of the gene and modulate the gene’s expression.
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pronoter elenment (which may or may not be from I NGAP regul atory region
nucl eoti de sequence, SEQ ID NO 23), and a reporter gene. The 5'-regul atory
regi on nuwbacismes sequence i s positioned upstream of the reparsogoo’gene. In
order to determine the identity of various transcription factors that bind
the 5 regulatory region nucleotide sequence and to elucidate their
bi nding locations within the 5 regulatory nucl eotide sequence of the
| NGAP gene, the region nmay be napped wusing deletion analysis. One or nore
fragment s fi the regulatory region nucleotide sequence may be initially
anal yzed #or their responses to various transcription factor activators.
Once, a region of interest is determned, further fine mapping nay be
carri ed oldSlwhdhe e freperfed? fif enssdt td deseribons asiditigi sequsece rattgeliedt by o
region could bg tcorrbi ned to tm':lke a, nore robutst an resg nsi v. reElorter
construct . UEPUBILE ProROIEh OB STRHICHPC TP J A B B §'i‘° n“'BIA "6 Ca
fragment thereadid drastofet, TaRhAY ddteded¥nd®d Godsifeblel SHA¥RoMdRpaftér
Exanpl es of such techni ques include, but are not limted to, polelmarase
(]

chain 11 WO 08¢@600d6dsPipalisnsidass (7cZ)r eklotanpheriipdRicetylesnsfarasei (oat).efrzyme
endonucl ease di gesti o L.gation, an ene wal ki Cl oning fragnments of
DNA, such as 58° gré’&f(@% ¢C§}9$e§’i“g%r§el? u&&@fqenkl?ﬁ?&ﬁf' &?an)t he art. [49] Another
approach to quantify the expression |evels of a gene is to neasure

transcri p{3gn of “rep@tedessstrubhs Bljids dfayicleR défEthat hchimpé Wipgorhbtanslement S
onto a solid phase using biotin or digoxigenin-|labelled prinmers,

ol i gonucl eot i danpp senoster gelei ipapedotiesyuiigpledice s plagmig PAYA. | E@@rlpmsaﬁgm of

t he di goxi geniq..i t r it t zd [ on . 1)
Nl oi o Actds. FgPoils fAGucrb ARG oB' Qond ' MOBfombter Bhehl RRderdnip 8O
det ect ed usi ngtien @a@Ratsabplicdfagior bindigg sies’! i Thai rgpotitgenitruck-epthinglg

nol ecule simlar to a standard, ELI SA format. Anot her approach.is to enploy
real -ti me PCR Veftefetivcinirogneetlr Hyiact i gl dhatt pntpighopemy tNERtgRcKaRiors| . M
and Nitsche, A ej Ci 200 . 15" ) = I

real -time PCR Pﬁ%fdgggﬁf@ *ne gﬁtggg?ngegygrra%?ég’ af%gg%r %S%g%gmgﬁé%rﬁ% by
transcript i s demcticorand quamificatiba df the pasiuchef thotepoeenagmet r anscri bes t he
reporter gene. [50] The pronoter elenment in the reporter construct may or

may not b romthe same .,gene as the 5'- | at ory region. an .exanmpl e,
(o enhanCll) r ABF dSud SgagP G oseh biiF iR TG BoSkribg, i g B PORTAGT
fragment of theneAPaRSRIsLbEPMASSEOhay bEEIcRENIchLBN RN NGHBIdE cal sgéhlt,aarcary
region, may be cloned upstream of a heterol ogous mnimal pronoter el enent,

e.g., the nini physi@lforps, emechenicglRostiantionger aly combg@ipnsithdgreohe pronot ers
for TK (Nordeen, 1988), IL-2, and MMIV. [51] Transcription of a gene

begi ns around the mninmal pronoter. Figure 4 shows the predicted
transcription start sites for nmanmalian | NGAP gene (SEQID NO 2). SEQID
NO 2 was anal yzed using "Neural Network Pronoter Prediction” program
desi gned DYGWE Pioméleeand Regubesrly Regieikar yoti c pronoter recognition

el ements such as TATA-box, GC-box, CAAT-box, and the transcription start

site. Th pronmoter el ements are present |n [ ous combi nati.ons _,

separ at edffﬁj v;trlts_ SCOY P& §r?sﬁn‘g’é‘éﬁf§ﬂ‘§ébaﬁﬁ@‘%€ SGram T"@“’%ﬁgi YabPe on

the Internet apdylagory EAbRIAls susceptible to modulation by many known transcription
factors, including PMA and LIF.

[39] It is a further discovery of the present invention that the 5’-regulatory region
nucleotide sequence of the INGAP gene may be used in screening assays to
identify agents capable of modulating the INGAP gene expression. These
modulating agents have potential as therapeutic agents for treating pathological

conditions including, but not limited to, diabetes mellitus, both type 1 and type 2,



http://ww. fruitfly.org/seq_tools/pronmoter.htm. 12 WO 03/ 060096

PCT/ US03/ 00707 [52] The reporter construct can be used to identify agents
t hat noduwatos/oe@oé her al one or in conbination, the expresPcarUusns/ooNGAP.
Some such agents may nodul ate expression of | NGAP by binding to the

regul atory region directly while others nmay regul ate expression of
transcription factors that bind to the | NGAP regul atory region. [53] The

reporter construct can be transfected into a host cell in vitro, in vivo
through the pa&ﬁ oefthé GndY6h-en8odriiE Q&heffﬁﬂ hyShad 1§s£e§&d agent
i ntroduced e assay sys?%]em Ex es o ter&HgSent g}&}anc ﬂ) ' ‘but are

not |imted tonesodigaastesiand i norgani c chem cal agents, car bohydrat es,
pr ot ei ns, oIigonucIeotides, chol ecyst oki nin, mechanically induced

ressure, ent s. whj ause a ancreati duct bstruction. ressi on
gf t he reb‘@?t eg& élaBr EE IRt pgﬁg? eﬁﬁf fed FpY éer%’;‘?na@BP%{gﬁ?’(' At e for
the reporter gpMRneERd eY&H. ]E?é%'@ﬁh!&&l@e @farﬁaﬁxhamas@%nm@cdpwdmeﬁptge@m not

limted to a |um nescent assay for P-gal actosidase or luciferase, an
enzymati c assaprovistedcas| %@n&&@ cd| Eigeey] derailndherelséve lasatior plighescence
detection for pr.Qt. u r t art,
and & ski1led SeHPASRERpREE EERY witd S300YE o Skl yGREGD. (R 1
chosen report BsundaritLStinRG@NIL-5 iafid thbeotdtion exd tl&STATKU(diﬂ aldahe pélyl ANGARal
expression if the test agent nodul ates expression of the reporter gene
product. Pref e?réﬁls?dtlhgablé\}el of increase or decrease is at |east 50%
100% 200% 500% or 1000% but any statistically significant change can
be an indicator of nmodulatory activityy A skilled artisan may al so
determ ne reporter gene product expression in untreated cells, and in
treated and untreated cells transfected with a pronoter-less reporter gene
only. Such det erim n#esanijticoan hePeositich TINGAS Geme(SFLQ2 KBTVQANE) | evel s of
expressi on. [54]| TestABgBuUxs can al so be obtadeged by fractionating
pancreatic secrgiTonNRONS. A| pancreatic dugfsglgstruction cap be used as

an EXEITD! ary net noa IWTR'&{I\QES[I ng pancr eat !35,‘085@;4’26“ on fruids] The .
pancreatic secregtiof Na carbefraction 6{2"4 % metthods—wel | known in
the art. Exanpl gs—rerage—hi-gh-pressure—H-aiie Y ermatographyq (HPLC), si ze
excl usi on chrondtogr vdraphobic inter 4- 51[$ —colums, and density

gradi ent centri flugat®™IRON Adi vildual fracti 0f28%ca8#3he tested 13 WD

03/ 060096 PCT/ US03/Rudy@7Sighdr ggents that nbeRR-61A3 reporter geme expression
using a nethod described herein. The individual fractions can be further
fractionated to identify agents that nodul ate reporter gene expression.
The identified test agents can be used to nodul ate the expression of

| NGAP. [ 5H1]1A Tastnuetblide asqiacany el b’ -syilatby acfion inthmdifgedic pronadtek

mai nt enance in a suitable assay system Exanples of suitable cells

i nclude, but aflémests o mapuaeliag, IN INGi&Rrat |SB%W%enartsal YhitnmaF Qe &P| ¥O: nband

cells, rat cel NEO I e1 5@'{2
cells. Prefer ah%pl{gﬁycelsﬁg iuIZ(a}\(I:Igvx,?lalq‘lﬂ o uuﬁ%%ﬁg% ??kﬁ'he c I S c()l??'d be
ei t her transfoNteldotiédsl 1s3120ne SEQ pDiN@r ¥ aceldesticalfoohelcotiden 1-8Xp0 afiSEQ

ID NO: 2 and SEQ ID NO: 23. An overview of the 5’-regulatory region is shown

in Figure 2. Representative transcription enhancer/repressor binding sites are
shown also in Figure 2. Predicted transcription enhancer/repressor binding sites
for nucleotides 1-3123 of the 5’-regulatory region are shown in Figure 3. Table 3
at the end of the specification details these transcription factors and their binding
sites, and their locations in the regulatory region. Potential transcription factor
binding analysis was done using Matlnspector professional™, which is a
bioinformatics software that utilizes a library of matrix descriptions for

transcription factor binding sites to locate matches in sequences of unlimited
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may al so be used where the regul ati on may be nonitored over many different

cell types. Many nethods exist in the art for transfecting or infecting
cells wi tWwo mmpwpé er construct DNA. Such net hods i ncl ude, poatusas/eo7npt
limted to, lipofection, electroporation, calcium phosphate precipitation,

DEAE dextran, gene guns, and nodified viral techniques (e.g., reconbinant
adenovirus or reconbinant retrovirus). The skilled artisan can readily
choose a nmethod suitable for use with a given cell type and assay system

[ 56] The repor C ruc l:s0 | Nfr OFie N i iIrect {\nt 0
cells of the %)egl%%lr gglg%ldgx%ﬁpcﬁg%}eo?’nlgiﬁﬁ%gg”to |%§ﬁ (ri%rdt]gé’e %rgérf' ggo(lrl?%sr)
construct i ntoNpalereatls Res.8)4898+488¢).vo i ncl ude pancreatic duct retrograde
perfusion and in vivo electroporation (Mr, 2001). The reporter construct

encodes a port.er ne .oduct that is readil asured .in vivo. A.test
agent canl aﬁﬁl?qﬁigﬁgﬁé’ﬂg‘{lgﬁg’g}ﬁl%mwlﬁ %ﬁ?l orrgaip Q’ﬁ?féjsgi’%ﬂ}‘}fr t he
reporter gene pRssfidhBof o FenctidfdIBf dnNemAi ANARSAV B APHRRI A’ TONAL he
particular reporter enployed. Exanples of such include a fluorescence
assay for greesequenssrprsdisted tortunéithe pf@dih (Seqirnds), frdrethied esangef ¢ri amfisageent s

t hat nodul ate P ression ¢ al so be. ished in.vitro, The
reporter const b&% (%tg)ﬁggigl%%tmna%ﬁga SEHC ™ %@O@éﬁﬁf r}l gposﬂ}'il?nr) S Hsd-

condi ti ons suf Finghe ke fitilakifyaD 38 EdHsb@fvaRtbhest cohssraddatucidtiaés éhembeRor t er
gene. Conponents such as rabbit reticulocyte |ysates or wheat germextracts

can be utiliz€regimdas smieitidd. allSnedeqfidentn yhat tarispfasexison,) ladang  of
Lhe reporter  4AnUR.03 80096, ECTONSORARINE o 90%HSER REiflGhohTHAS RS
descri bed above utilizi'ng an appropriate assay r-a given reporter gene.
A test agent i fmatdtienis fourd i fomraputhidratiedt sofuenbésiite alpopliststsi Detailf td e t est
agent nodul ates expressi on of the reporter gene. Threshold |evels of
change can be 3lgeritynsiused yy Matlnspegieprofessignallli ésistereséde. [58] A test agent
can alternatively be contacted with an isolated and purified | NGAP

5' -regul atafy B Meliechlifx AMiS §3Re IhRLMD Galul ddified Sita 39§NhaPiNdS toO
the DNA f*ro?ecu@?gf Tést ag)ént sl caﬁ ]be gd(g}rtllerh%cal aagent , ea pr%t ern, aora a
nucl ei ¢ aci d. mippropnuaber df NEFheS arer fogod at womyrePNAtonp test sdqesnoes (led wiithc| ude

nucl eotides 1- 6586 of SEQ.ID NO 2, t 5'-requl at o region. EQ ID
NG T or SEQ 11 TR Siarby tha furiien ghaee BFSHbTBCEFLSMIBIARY eghbn,
preferably a fpagierimiMHihis GRAl AhAS tROG1eF HBILR EHRARGEEAY 8 Pthe SQirix
binding sites. Methods to determ ne binding of the test agent to the
fragment of DNanalaatywbrdshidddonMatingpeetonprofessiogal™. el ect r ophoretic nobility
shift assay (EVMSA). See for exanple Sanbrook et al., MXLECULAR CLONING A

LABORAT AL,, 2 d.., . 1989 at pages 9. 50- 9.51 .Fragnent.s of the
5 regul alialy FAGMnEadh msrbOBr e i Borcrea R dberta iy SRR Fielfandi
using the dischiafiRd sRagleesCae( 2Rptd Dkthe) . clEXREThE Sre@indibie MmatdRésh ags
i nclude, PCR, restriction enzyne digestion, and chem cal synthesis. Any

fragnent of DNXahnspcterpriefesianaluratesyignal & itherfapgroptipn N@s salected). 433 can
be used. The a -ocaf | n. | . et ] far
exanpl e by ut ?{éi %aﬁggs?ﬁ-‘:ﬂﬁgr{/ ra%%er%ﬁ%ﬁ{fg %a%%%}lgli:}g&e}ﬁfl&t higf mg?pr%%si te
for the test a(WSNFKAPEAB.@Glgents t haSNHKWPPABIOREe assay VINFHAHPAB.D&r

tested in other assays that require nodulatory activit
VsRERRPPABL0.01, * VENFR APPAB6S0D) Yas *Well” as”

NFkappaB related factor c-Rel (VSCREL.01).

1 matrix for the

[45] Matrix: The MatInspector professional™ matrices have an identifier that indicates
one of the following seven groups: vertebrates (V$), insects (I$), plants (P$),
fungi (F$), nematodes (N$), bacteria (BS), and other functional elements (OS$);
followed by an acronym for the factor the matrix refers to, and a consecutive
number discriminating between different matrices for the same factor. Thus,
V$OCT1.02 indicates the second matrix for vertebral Oct-1 factor.
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[ 59] An agent that causes an increase or decrease in reporter gene
expression can be wused as a nodul ator of | NGAP expression. The nodul at or
can be adworssst®ped to a mammal in need of such nodul ati ecT/(Eeagbes of
mammal s that nmay need | NGAP expression nodul ation are those with reduced
pancreatic function, in particular reduced islet cell function. Such
mammal s i ncl ude those who have diabetes nellitus, inpaired glucose

tol erance, inpaired fasting glucose, hyperglycem a, obesity, and

pancr eat fg) NSubid SiNDhe 16634060096, REFhUSAIAOHAT os [HO]udanacEN

[t 11
that is identified as a nodul ator of | NGAP expression can be supplied in a

kit to treat diusessiveduglrst apextrwedt positeds cddthe shatixcelhe fcarecsimolarityTise ki t

woul d conprise,in single o jvid containers, .in sjngle.or divided doses
A modul ator of Sl eeagaeeBbef hofe Wi BT PR EP R AETBHY e Bt hieERd 1 or

using the noduly@t®ihe BighbMARs@¥Bd Bask UT- a hiMrit MedtEl CkaPRSInNBYE sehildcy. ref er
a reader to another location such as a website or other information

source. [61] Altone smpertant deanstbe gare netlaaiyds jthe mapoy sigrlagbhwhishgalsssnon can
be used to incre I P.ex LHon treat a disease state related to
reduced i sl et (E:Cé:?ﬁ&fatﬂlnbc ?Soon\%ra‘;féiliﬂlsn%ahg‘[le% ﬁ'se a decrease in reporter gene
expression can be used to decrease |NGAP expression to treat a di sease
state rel dd Matdwy [Séhadhi iinhtyixofimilatigt iscelldusated aa deddritedsleershes epetfectuced

| NGAP expression is desirable. Exanples of such agents .i.nclude, but are
not |imited tomapfyo the matiiygets deteRricnelpl- ODeassstisnckposian cpmresgeyds to
neurotropic fa oheBOEIN I} R . g e i S

i ncl udi ng, but ﬁltr?gl'[lg}f |Sm té%vtgd;?ucggoe{ﬁgr% ﬂ{a?g%ﬁ%u@th?%a}%#ﬁngc%?ogr ,nlig&ﬂ%
intra-arteri al the matrixamedlly lhas y, similbrigt dfee@B0. | Misnsaeles rin dugtdy ,conserved
transdermal, subcut anefo%s, i.nt({a eri&lgneal., I.ntranasal ,  parent ergl .
topical , subl i POUINS ¢fetbe gpatriy deficase, thematrig sipilaniy; gy hap empiglesoin.
Agents for oralesagifisaived tahdRn can be fornulated using pharmaceutically
acceptable carriers well known in the art in dosages suitable for oral

adm ni stration. Such carriers enable the pharnmaceutical conpositions to be
formul ated as tablets, pills, dragees, capsules, |liquids, gels, syrups,
slurries, us [ e |l . i [ ent s
For 1 ntr abSonRRBHer Aectdd, HEfnbhEn SLALLIEEY Aoy LRIBIT K proft
subcut aneous i gpBaucteBEnta@mT Peregiilatomutegiodchudiiotide pyaeirceagnmeanabf §EQ ID
acceptable carriers well known in the art in dosages suitahle far

i nj ection int oNChe?drkgmian FEBREEE aGLor | IRpIEsSPAANdIng Sie comtainipg regigpk 4

adm ni stration r : J j rriers
el | known 1 P e e B R B ARG, R The
mammal . Mammal sudlentiieedqudncanSEQcIDe e 23), aMdGARepmrier @ssd. 0 The riciregldatbr
exanple, manmal s, with diabetes nellitus, é aired fg%ucose t ol era]'rglce,

i mpai red  f ast FSSPTIGRYAERLIEE SRsBFGISRastHoqed Ysiteam, of the deRPLiSE BERs: j o order

I nsuf fici ency. MuIRiSe theRddieBfo OfarBuslRsdseaston RcloNGAR: BRRHRSS I l:itf?\‘;/I ude
for exanple, mammals wth hypoglycema. 16 WO 03/060096 PCT/ US03/ 00707
[62] The fol | owigig eucdentide seqrenco hifid teelubidatahein bindingiltatamis ovitham thed®' not

limt the | nv?e%hia?o@ydﬂu%felogﬁg Csieqql%lrlceel gf the INGAP gene, the region may be mapped

using deletion analysis. One or more fragments of the regulatory region
nucleotide sequence may be initially analyzed for their responses to various
transcription factor activators. Once, a region of interest is determined, further
fine mapping may be carried out where DNA from different locations within the
regulatory region could be combined to make a more robust, and responsive
reporter construct. DNA sequences, such as INGAP 5’-regulatory region DNA or
a fragment thereof, can be manipulated by methods well known in the art.

Examples of such techniques include, but are not limited to, polymerase chain
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Exanpl es Exanple 1 Hanster | NGAP Genom ¢ Sequence and Structure [63] The
hanst er | NGAP genom ¢ sequence and structure was determ ned by gene

wal ki ng (Wboamemhy and DNA sequenci ng. Gene wal king is a merhusd3/bon7 wal ki ng
upstreamtoward a pronoter or downstreamin genom c DNA froma known
sequence, such as cDNA. This nmethod utilizes four uncloned, adapter-Iigated
genom c fragnent |ibraries. The manufacturer's recommended protocol is

foll owed with one notabl e exception; hanster genom c DNA was used to create
t he uncl oned, erp ﬁ@&% ' [ at e
uncl oned, adapt g?t 5¢%g%§%8?n&2% }g%érrént e%fléaelr ?{ sgtiogl:r%%ﬁédﬁ\lx% gél\/vlgs
purified from WalkBtgaereirﬂgsfragﬁmnts o dPdA adueh ab b Ggepuikatany regibiois ouediinpwn

di gested with, Pyul I Stul, Dral, or EcoRV. Follow ng digestion,

i nactivation of*®R& restriction enzymes, and dephosphoryl ation, each
separate pool of DNA fragnents was ligated to an adapter, see figure 5.
The adapt pf9) waAnsines I@Bﬁlfoﬁélﬁtt@Chuhﬁhfypﬂh@Véx?@esElBﬁ Te®&Isi 6T 4 2eROQS PR EhEasGFcOUP
for a ligation reaction. Also note prinme side of the short
adapt er cont ai Wiansanpten ekthgrasog P@RpEbee%maWH@ wém eapdureftrapparipdy patag
concat aners. | S i fi r P gned
for each regi o%ﬁ%]f ptmngl\%ﬁl%sbégtglgr%g?g(o %ggﬁ”ﬁ 1?‘ lﬂ ﬁ@ergf cf’%}%},ﬂ%&% Pg§§ées) See

Figure 6 for f(oagﬂpmbes)l@@&%bmamdndaﬁﬁlatmwalgo@tgamnqmo the rafeAipts
specific priners were designed as reverse PCR prinmers for all fragnents

except fragnmentWatzingepdy ap g,mnyﬂ“e (z%hév%{%fcﬁ‘flﬂf:]{ﬁ-h #oreo2)-oPngg ﬁ@?ﬁfﬁ@’s 1.2

adaptor pri mer (3 CARBIFT B gy o et B Fony BT Bl o o bk B0

fragnents excempoftemg]msmahha dilantb 44tahdardiHIdBA ﬁtmmt r Anetlee apiikagr lSmBI‘ S.

The outer gene specific. pri 1) was used 17 WO 03/ 600
PCT/ US03/ oo7o7ema’6’é(5f~‘%4rtl%? Pﬁrtoﬁqeﬁt%‘ ¢ pepswhef 1 rrepeﬁ?ﬁgt%? 8\4 ay’
speci 1 ¢l 1y, AkPRRQhe, RO RIEWRJsES. SR Mer )t o7 50! LYEBE sRec fic
primer (GSP2) and adapter prinmer 2. A small q t” of thefirst reaction

served as t erer@Reﬂlimrogdnhrenméﬁmdds peastd emd p@gmss of ;ﬂmirﬂnscnmﬁznmmmds
utilized for ge | Ki n isted in.Ta nd the strategy used to
bui 14 the. INGAB TBBRGMF &° Deqobmeusiedtaanaies M el eeis and 7 The
arrowheads in Figure 6 represent the adapter prinmers (APl and AP2), while

the circl I]remh@g fittotb@editan SRERDO& RBhbIERE Tnay@pihdy AdttheGRitg)he shall e 2
NAMVE (L SEQUENCE | NGEN 21 3 (1464, 14sza 5' - ACAAGCAATCTAGAGATGG 3'

(SEQ I D NO. 3) geneN@BNejﬁg -rggylatagyiregionp 3hs gn e GIIEEBN ( SEQ

000, b Sl JIETEHT TR o O

| NGEN 14_3 (21gion2 108) the rﬁsmc%@ﬁmm@@immaﬁ be(86f2d Bpdudam7 bf al NGEN
13_3 (2177, 2200) 5'- GGGCATOGTATCATCIGGTTACAG 3' (SEQ ID NO_ 8) | NGEN 8_3
(2544, 2565) 5hetcIgloRORAARINEST GITTEiRACIGneiSE@ 1 Hinaningjial CMV’ promoter

(Boshart et al., 1985) and the promoters for TK (Nordeen, 1988), IL-2, and
MMTV.

[51] Transcription of a gene begins around the minimal promoter. Figure 4 shows the
predicted transcription start sites for mammalian INGAP gene (SEQ ID NO: 2).
SEQ ID NO: 2 was analyzed using "Neural Network Promoter Prediction”
program designed by Martin Reese to identify eukaryotic promoter recognition
elements such as TATA-box, GC-box, CAAT-box, and the transcription start site.
These promoter elements are present in various combinations separated by various
distances in sequence. The program is available on the Internet and is located at

http://www.fruitfly.org/seq_tools/promoter.html.
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7 3 (2666, 2689) 5' - GGAATAGCTGCAATTTATGCCCAT-3' (SEQ ID NO. 10)
4~ 3 (2833, 2858) 5'- CTTAGGAACATTCAGGCAGCCTCCTG 3' (SEQ ID NO. 11)
3_3w(028661092891) 5' - GTTGOCCTCTGCCACGTGTCAAGTTC- 3'  ( SEQUSDS/M307 12)
2_3 3444 3470 5' - CATCCAAGACATCCTACAGAGGGTCAT-3' (SEQ ID NO. 13)
1_3 3475 3501 5' - COCCAAGAAAGGAACATCAGGCAGGAAA-3' (SEQ I D NO. 14)
272 (3330, 3350) 5'- CCAMATGAGTGCTTCCCTGAA-3' (SEQ ID NO. 15) | NGEN
(3241, 3266) 5'- GCAGCACTCTGAAACTCAGTAGAGTIT-3' (SEQ ID NO 16) | NGEN
14_5 (55435 55@%% oﬂ%%?&%@%@@ E%T&nﬁfy é%ﬁ@th&?mulgkz,)elﬂh%%el& 5
(5463, 54 5 CTACCCAACGGAAGT GGAT G- I NGAPL 1L
(3475, 3492) Sin wmmm@cmmiﬁms of(lBE@PD $dmne 159911 apeiEARIay] RO(BRET,

5976) 5' - TCATACTTGCTTOC | D, NQ NGAP 470, 4488
5 C)TTCACGTATAK’&RE*T%%@ 3@%@1 b‘("a@% 91 the IFN@)B‘! HEIqs é’é%clﬂy@éib‘;‘j ot )
5" - ATTAGAACT CCfay Aboidte Sxpresated didrdNSEriptidh fh&6d 1 8ifdGR tﬁé E@Gﬁptré o MREE)

sequenced to determne the nucleotide sequence of the |NGAP 5 -regul atory
region, the intdgms, the intron/exon junctions, and the 3- prine

pol yadenyl ation regions. The nucl eoti de sequence of hanster | NGAP genorri o
DNA is sh i 0] 7

O 12,1580, LSRR Wl 1,90 B3LORDRSRETTLRRAIONT 0T EraTls 2

Construct [67] tliF@ugmhspamwéatibhlacﬂ Wtﬁnsléxﬁw@tabﬂy ah@gitey agdnnétitkoddesd PCR
fragnents were joined tog%ether at unique restriction sites located within
two adj oi ni ng & Hensts systemguEsamples 9f tost agents | inglHde. shyt e gipt Juwiéed: 19 pi ece
the I NGAP 5' -r t n j oi ned
at 2 un que SpRiEiaf BindBRiE tneh RAPLARK:, cRBBRALS ordind hdonlc MR
16_3 and 14_3 vkolecyjstokingd atechamafulkyumdasédl médsare aiikleagﬂmsl emlnwldecasanwence
of hanster INGAPS-re uIa regiqn DNA is _s in SEQ I and 23
in the sequencaarmreﬁﬂc SFIoH9B- h ERFSHON REA 5ep%§tﬁea?&r9dl}°égqa6rl)eor a
fragment of thacSimingOh) ah % abEﬂ)gHQteVP@ﬁth%l rORRRr LBl Lerplo§RLT EImPkasM d,
p(3Gal -Basic (Contech). The g ulatory region or fra ments were cloned
utilizing the mh@s@yxmlu@ buat fre ont hmeed gaembmmmskcmgtswafpt Breajactoselaseand a

unique Bglll site lL.ocated at the.3- e l.at o re n.

Fi gure 8 detai Pg%%@r%‘sﬁawg%ﬁ%ﬁgﬁy%f c‘r"‘lg}‘%‘ﬁ%ﬁeﬂ |aeet%fw Séyaf%sggf t he
fragments are igpdics@h8dddiectiondof iGbtesceht ﬁrbélesr ABR RsayPad wallE&no®MRh @ksed as
t he nunber of nucl eotides of the fragnent. Exanple 3 Assay Systemto Screen
for Factors that, sdduskalel atisarEwpt be shloto exledt NGAPPIopYhteRs etheaahgbspsi s of
| NGAP identified nupber of potential pronmpter- re [ ites
ol udi ng ¢ he CBeEEhendey PR BT BN o 2RI RICAP gl SR RS EsBonee
el enent (CRE), agddt Incilthte lekxpresHoR WBlIRY rebbAGEAE g&@m@f t Bfef@ebly the sl sluct s
were transiently transfected into 293T cells and co-transfection of

secretory al kalicraspiRpsisprgesests Halsasis¥do.t P0or 2%,z 200%;r o 1 8P{5rcbul 81

L L R i S R e T

36), 14_3P skilled artisan may also determine reporter gene product expression in untreated

cells, and in treated and untreated cells transfected with a promoter-less reporter
gene only. Such determinations can be used to determine background levels of

expression.

[S4] Test agents can also be obtained by fractionating pancreatic secretion fluids. A
pancreatic duct obstruction can be used as an exemplary method of harvesting
pancreatic secretion fluids. The pancreatic secretion fluids can be fractionated by
methods well known in the art. Examples include high-pressure liquid
chromatography (HPLC), size exclusion chromatography, hydrophobic interacting

columns, and density gradient centrifugation. Individual fractions can be tested
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(SEQ ID NGO 34), 16_3P (SEQ ID NGO 31), or 19 3P (SEQ ID NGO 23) were
transfected into human cells. The poGal -Basic plasm d w thout the hanster
19 WO 03/Ww60e8600RCT/ US03/ 00707 | NGAP DNA was al so transf ectrasos/ot7e7 human
cells as a control to neasure the |evel of endogenous reporter activity.
Two days followi ng transfection, the cells were treated with PVA for 24
hours or were untreated. To determne the |evel of pronoter activity, the
anount of (3-gal actosi dase gene product was determned using a |um nescent

assay for (3-gg. i r S : C dqvated
t he | NGAP exprgoss Hé %?rnoosdtﬁllag%cgﬁ%t\%é g%/vseé(kgég%‘)ﬁ%?élg g’lgth%?nejs eporter
construct cont herginn quN@McﬁaL fragiohatar e fietheofradddbated ab édentifiesgedBG3IBat t o
3120 was transfected into hunan cells. E C%ﬂ}%l -Basi c Iasmd W|thout t he
hamst er | NGAP IAUIARSTRPRE EFenSREESRR- | hio GROHARC JEF [2oBS Can dinbi<g) 1o o
measure the | eyghumfe tg@g)%ggg%sofrmpmp er activity. Two days follow ng
transfection, the cel re treated with LIF for 24 hours or were
untreated. To deternmine the |evel of pronoter activity, the anmount of

( 3- gal act B daéehcgeml cq@rhadmytcelmutddt: domtravefeciien m@d malrmemane@memsm@bbay for

(3-gal act osi dage, ws .t he results, det er

i ncrease the aﬁstsf“(/ls?' e’@f glFB?éar@qesr S8 AP © elllselé’f’{g Wﬁn%ﬁb&?’
Forskolin (an ﬁﬁiﬂnva‘ch‘faﬁrcenﬁ oNVR EREBM(RE clils] ratn@éllsﬁﬁibdﬂ(ay %emnﬁge@emesm on
(data not shown). [72] It is |rrportant to note that when present _in_human

cell's, the hambownpes dparcipe gelisattaeiprabbpthe selissused a\ﬁH&éthumaﬂ &ellpyThene
human transcri Qélls c'auld Cteﬁﬁér ?Jﬂ?ﬁ%ﬁéﬂﬁ%lnskl g)rl?né{rg Q&[st e\ﬁlhgﬁ%?%anté}glan

5' -regul atory region o ensitive as ffem t o

screen for faChﬁB/&lsbl‘batusBd)dAhbﬁttﬁe tégﬁlaﬁbﬁh&@ﬂjeﬁﬂomfored bﬁ%ﬁna@@ffﬁieﬁt el
Det erm nati on of Approxi mate Location of PMA and LI F-nedi ﬁf‘éed Tr anscrl pt| on

Factor Bindi nyPFh t¥ansmethags| @dsrip the girlo For | trapsfeetingos nfrsting el
Location of PMpbb! dabicki NA: Shdi i &g{g@@%ﬁl&r SR AR Bk qspto@écnehndl ng

different frag anster -re u atory region ‘were cloned
i nto p(3CGal - Baslectropbestioni gaicmnBphdspkatt agpipatatien,cCDBEA&dIdéxttao, gm gune,pmdt er

construct were 2 3 (SEQ ID NO 37), 2_3dP (SEQ ID NGO 38), 20 WO
03/ 060096 PCT/ @géfeéo?@f‘ﬁg feeRaRes NS >3 B5COMPIRAE SEESTONITNG 03456"0 Eméﬁ ( SEQ

ID NO 31), or }Q3Hs). (Tﬁﬁ%n@d w@sagéan reIJm?y 61%8%5%&%@1%%&5&6?& W4EBth a
transfected into human cells. Two days follow ng transfection, the cells

were treated wgtvendél fypeend asseprgdenar ati ons of PMA or LIF for 24 hours. The
concentrations of PVA used were 6 ng/m, 17 ng/m 50 ng/m 100 ng/m, or

300 /m f LIE used 30
ng/ mng I%ﬁ-e[t el Ogé’eﬁ?«gatf’l%éﬁa 8?“ Po% §Ipd‘\g(e,@%ile vgdfrﬁwya%%n il of f He

(3-gal act osi dapgn9&Re ER gmbm@&d&@t@ma&ﬁ th@ﬁdpaﬁexacdmmaeﬁt@@ahcramay for
(3- gal act osi dase Figure 10 and 11 show the results for PMA and LIF

treatment, respdlstiimeripo Boalpdernprngrsatic | quchciqiipgtadg Prefugian| and eorver
constructs. Thglegtx gpotratlo?lca\/l 9@085).t %e%oﬁ&n&ﬂﬁruéﬂ LA R‘%OH@J I’gg)dléEd

product that is readily measured in vivo. A test agent can be administered
systemically or locally, and expression of the reporter gene in vivo can be
determined by an assay appropriate for the particular reporter employed.

Examples of such include a fluorescence assay for green fluorescent protein.

[57] Methods for identifying agents that modulate INGAP expression can also be
accomplished in vitro. The reporter construct can be contacted with a test agent in
vitro under conditions sufficient for transcription and/or translation of the reporter
gene. Components such as rabbit reticulocyte lysates or wheat germ extracts can

be utilized for such a method. Subsequently, the expression level of the reporter
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further by cloning smaller fragnents of the hanmster | NGAP 5'-regul atory
region and by site directed nutations or deletions. Exanple 5 RNA Anal ysi s
of | NGAP wens/oe@wegul ati on [ 74] To determine if | NGAP RNAPcavedos/oomtTr ease
after stimulation with a cytokine that signals through STAT, rat
anphocri ne pancreatic cells, AR42J were treated with [1L-6 (1000 Umnm) for
24 hours. Total RNA was extracted fromthe treated and untreated cells

usi ng techniques well known in the art, e.g., using TRIzO.(r) reagent.

[75] Equal amdpfeSca3fhd @dtdimift ad d8Q)n WP LEoORABhd Bh 2pRdpliQE HRiHeyde gel
RIEP

and el ectrophoresed for 4 hours at 70V wth a constan rculatron of the
buf f er usi ng agiven rrepdriri gapepunyp testhagegelis wéentifiledt asgr aphddatanbfWlsGAR wi t h

water twice at roomt. erature and soaked in 2 SSC. . The gel_,wa
ransferred § o™X Io0rT TR AHHE TGt Sy 1 20 X SSEO B ah A o TN B Fowi ng
a standard proRQEYLEchankh 8arlBIR: B ehe/jRactMRBbeM dicubsed@¥owrSC t O renobve any
agar that m ght have attached to the nenbrane and baked for 4 hours at

80C. [76] One hundred nanograns of hanster | NGAP c¢cDNA was | abel ed using
Random PiS8he Adbe|dgent antaliematiely BoB)ontastedayish an pepatedcapd ppugfigd INGAP

i mat el 0 S i1 d
popr o el 80, RAIPUAPLRRRERS, ETLAER A00Ae L S0l 918 Lo°

procedure at 4DSA ablevil Meghigenihwan bk af chemscabagdngch protdig|drawsicleze adid.nes at
roomtenperature with 2xX SSC for 10 m nutes each; 2-$i mes at 42C with 2X
SSC for 10 m néPROPEAEHNGAR PrscgulatonydeNf mplegiesgoutdmchigemuplspidesetch,

The membrane vgsges ﬁ;m@%&%@%&g&g@g@ﬁgﬁh@g@ﬁﬂbqt or $8¢ D

over ni ght before devel opi ng. aused an increase in
| NGAP gene expN€s2Bpr afy fragmeritdf the Thegdaway eegdenprefdrably e fragatent which

extracel lul ar fact.ors that el evate - 1- bi ngi t.ransgcri tict)n factors and
STAT- bi ndi ng  FAIGER OE 195rinia CHBRRCCHFapTostofo P atE SilceneMeitigaia deBimate | Noap
gene expr essi opindiHpestans tddh st @8R enidabr DNA 8ref Was kibvn %rgthe\}edvi:ﬂ I@g@,e

|

| NGAP expression as a neans of inducing islet neogenesis.
particul ar enbeldétnghbstiofmotibtypshelt estayi (BMSA). obechbov exbmple $4nhhreek at ekl and

described, it uld be vious to those skilled in.th t hat valLous

ot her changes %"&CM ﬁbig‘émGonA_é?@gﬁRﬁg?%h@WAﬁhgﬂt efdgeggra{;% t iaﬂaage'sgg”# (?'h_e
spirit and scopgiof Flab@ents HfaRE iseRegulldtorySreioRr @hobe obtained d8dmetod® Wil i N

t he appended clains all such changes and nodifications that are within the

scope of this kmwenin the art23ingthOds0evdseqraTy (HE31B0¥Y72). Fapmples of such
anchor Sir s ARSI bR e a Bk ERHRR SR b RA TR Py "
i nvol ved in theagment of DNA within the 5’-regulatory region (SEQ ID NO: 1, or 23) can be

used. The exact location that an agent binds can be determined for example by

utilizing smaller fragments to map precisely the binding site for the test agent.

Test agents that bind in the assay can be further tested in other assays that require

modulatory activity.

[59] An agent that causes an increase or decrease in reporter gene expression can be
used as a modulator of INGAP expression. The modulator can be administered to
a mammal in need of such modulation. Examples of mammals that may need
INGAP expression modulation are those with reduced pancreatic function, in
particular reduced islet cell function. Such mammals include those who have
diabetes mellitus, impaired glucose tolerance, impaired fasting glucose,

hyperglycemia, obesity, and pancreatic insufficiency.
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Wit signal 0.86 28 20 (+) 1.000 0.900 transduction pathway V$SMTF/ MT.O01
MT agtctgt CATG catttgg (mcrophthalma 0.81 22 31 (+) 1.000 0.823
transcri pwioas/od@9e f act or) and TFE3 V$OCT1/ OCT1. 05 oct amer PaiTrckiosigo707 90 27
34 (+) 0.833 0.904 gTCATgtcatttggg factor 1 41 V$TCFF/ TCF11l.01 TCF11/ KCR-

GIrCAttt F1/Nrf1 1.00 38 35 (+) 1.000 1.000 honodi ners VSMYOF/ MYOGNF1. 01
Myogenin / 25 - ctgtcatgtcat TTGGyggagggcctatg nuclear factor 1 0.71 53 39
(+) 1.000 0.735 or related factors V$ZBPF/ ZBP89. 01 Zi nc fi nger

gccct a Ahly 1Or < E B B
Jeohi o Bl AhiaBaRRAR: idefiedls Slloddator of INGAR BrSio S e

VSPERQ PPARA. 04 kiPRARtaRIXHisasgDassdcibigd (wijh f):dam Blev 081 homtiaygdigdativaddccct
het er odi mers 64 V3PAX5/ PAX9. 01 étﬁraflsh RPAX9 78 4% 37&%-) 0 0(&.811
cagat aCACAgagg SRSt A §Pslect dViliheAN R nep1iRSNBIe Qe dqekT A mRPHIuRIT:
C-type LTR O. 8i@AP&xpreksidn. O%tﬁnsiﬁs%rukg@ﬂsﬁhﬁ);r 8@ For ubMbAhb erod8thtor
V$HMIB/ MTBF. 01 nuscl e-specific 0.90 1.000 0.932 tgctATTTa M

bi ndi ng site 8df VSGAP1¢xpOT$I006 Bt asbructivnsdinay songy refer 84 rqadyr ®. 7BOhY. 865

ggt at gct ATTTaa facto VISBRNE/ BR PQU factor Brn-2 0.9189 97 (+)
1900076, 970 1 st Hihan B p R RO T BT SRR MTBF. 01 muscl o- spect {1 ¢
0.90108 112 (-) 1.000 0.953 tggaATTTg M binding site 116 V$OCT1l/ CCT1. 05

oct aner - bje1gli NG gbhtdEhal Ofuse b 3ndregdse Gn Sepbrior Bdné dx,ﬁil'eéa' ofeai bt el tofiacesse 1 120
V$HNF6/ HNF6. 01 _Li ver enriched caaat TCCAt at at g Honeodomai n 0. 82 108-
115 (+) 0.833 BY@AD cxprespign i Sicrbn dissoser %{%t?dﬁlaWﬂFte fe@mée@m cell fmefen SRF. 02

Serum respons eAgerﬁg‘ tlga%galt)s% rj? dclie(ﬁge)aie]iﬂl%gor@er%Q %@&%T@Jn%@ﬁs%ﬁttggleéé%o r 128

V$OCTP/ OCT1P. 01%0oct aner cata
INGAP expression to treat a disease state related to hyperactivity of islet cells or a

disease where reduced INGAP expression is desirable. Examples of such agents
include, but are not limited to, PMA, LIF, interleukin-6, Oncostatin M, and ciliary
neurotropic factor. Agents can be administered by any number of routes
including, but not limited to, oral, intravenous, intramuscular, intra-arterial,
intramedullary, intrathecal, intraventricular, transdermal, subcutaneous,
intraperitoneal, intranasal, parenteral, topical, sublingual, rectal, or pancreatic duct
retrograde perfusion. Agents for oral administration can be formulated using
pharmaceutically acceptable carriers well known in the art in dosages suitable for
oral administration. Such carriers enable the pharmaceutical compositions to be
formulated as tablets, pills, dragees, capsules, liquids, gels, syrups, slurries,
suspensions, and the like, for ingestion by the mammal. Agents for intravenous,
intramuscular, intra-arterial, transdermal, and subcutaneous injections can be
formulated using pharmaceutically acceptable carriers well known in the art in
dosages suitable for injection into the mammal. Agents for intranasal, topical, and
rectal administration can be formulated using pharmaceutically acceptable carriers
well known in the art in dosages suitable for surface administration to the
mammal. Mammals in need of an increase in INGAP expression include for
example, mammals with diabetes mellitus, impaired glucose tolerance, impaired
fasting glucose, hyperglycemia, obesity, and pancreatic insufficiency. Mammals
in need of a decrease in INGAP expression include for example, mammals with

hypoglycemia.
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factor 1, POU- 0.86 126 120 (+) 1.000 0.903 specific domain 23 WO 03/ 060096
PCT/ US03/ 00707 Fam ly/ matrix Position Core Matrix Sequence Further Ot.
Str. | nf owomeBioewss om anchor sim Sim VSMYOF/ MYOGNF1. 01 Mpogarsosodg70171
ctggtcttttagCrGccacccatccatat nuclear factor 1 0.71 199 185 (+) 0.857
0.740 or related factors VSNF1F/ NF1. 02 Nucl ear factor 1 0.81 181 190 (+)

1. 000 0.812 agcTGGECacccatccatat (CTF1l) 199 V$CLOX/ CDPCR3HD. 01 cut-1like 187
- ctgaatat gGATGggtg honeodomai n 0. 94 203 195 (-) 0.929 0.940 protein

VEMYOF/ W@FlTﬁ)el f(M()QQﬁQ 'eQmﬁ% 8 1re oREEE B BR8E NUSFRESPH DA AGF 51m1m‘h%| ear
fact or 1 209 195 (= 85 0. 767 or related factors V$OCTP/ OCT

octaner-blnd|n@vm9RmahmmamAﬁm@aga factor 1, POU 0.86 204 198 (+) 0.980

0. 907 specific domai n VSCREB/ TAXCREB. 02 Tax/ CREB 202 - 212 (-) 0.750 0.721
tt gaacTGAAccaaaccctct conplex 0.71 22 $HOXF/EN1 01 Honeobox -
aacaTTGAact gaacca protein engraile 226 218 (-) 0.782 0.823 (en-1)
V$BARB/ BARBI E. 01 barbiturate- 0 88 230 - 237 (-) 1.000 0.894

tt at AAAGCEgagslal i nduci bl e el ement 244 V$TBPF/ TATA. 01 cellular and viral
230 - agttaTAAAgctgagga TATA box 0.90 246 238 (-) 1.000 0.910 el enments
V$BARB/ BARBI E. 01 bhar bi t ur at 0. 88 252 259 (-) 1.000 0.902 agt gAAAGcagagag
i nduci bl elf8rgsefiYC éﬁéﬁwgnmq'wawwquf MyPs47¢i nc finger craCAGTt gacct
transcription 272 factor |nvoIved in 0.75 284 278 (-) 0.750 0.756 primry

neur ogenegss RN MY APL fehtO364 strhétﬁfbs%é Fafeieﬁﬁmgﬁ)% et Or

involved in 0.94 312 308 (+) 000 0 40 TG--beta signaling F/ CRX. 01

Cone-rod gagggﬂﬂk@(@d@gg@) and DNA sequencing. Gene walking is a method for walking
upstream toward a promoter or downstream in genomic DNA from a known
sequence, such as cDNA. This method utilizes four uncloned, adapter-ligated
genomic fragment libraries. The manufacturer’s recommended protocol is

followed with one notable exception; hamster genomic DNA was used to create

the uncloned, adapter-ligated genomic fragment libraries.

[64] To create uncloned, adapter ligated genomic fragment libraries, genomic DNA
was purified from hamster cells. Four separate aliquots were thoroughly digested
with Pvull, Stul, Dral, or EcoRV. Following digestion, inactivation of the
restriction enzymes, and dephosphorylation, each separate pool of DNA fragments
was ligated to an adapter, see figure 5. The adapter was phosphorylated to
provide the requisite phosphate group for a ligation reaction. Also note that the 3-
prime side of the short adapter contains an amine group to prevent the adapters

from forming concatamers.

[65] Two gene specific primers (GSP1 and GSP2) were designed for each region of
known sequence (i.e., the exons of the INGAP gene). See Figure 6 for fragment
location and GSP1 and GSP2 location. The gene specific primers were designed
as reverse PCR primers for all fragments except fragments 1 2 and 14_5. The
gene specific primers for fragments 1_2 and 14 _5 were designed as forward
primers. Adapter primer 1 (AP1) and adapter primer 2 (AP2) (Figure 5) were
forward PCR primers for all fragments except fragments 1 2 and 14_5, which

were reverse PCR primers. The outer gene specific primer (GSP1) was used with
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honeobox containing 0.94 312 320 (-) 1.000 0.960 transcription 328 factor

/ otx-like honmeobox gene VSECAT/ NFY.01 nucl ear factor Y 337 _

ggaat CCAAVogaen09¢ Y- box binding 0.90 351 344 (-) 1.000 0. ®0G/¢sasHamn)

V$HOXF/ PTX1. 01 Pituitary 337 - ctacraTTG&Gttccat Honeobox 1 0.79 353 345

(+) 0.789 0.802 (Ptxl) V$FKHD FREAC2.01 Fork head 362 - tacagcTAAAcact gag

REl ated 0.84 378 370 (-) 1.000 0.897 ACtivator-2 V$M NI /MJISCLE I NI .02

Muscle Initiator 0.86 401 - 410 (-) 0.840 0.865 gagcct TCATccagtagct 24 WO

03/ 060096 PCT/ - ' L% F r. Q. it FeRe

Mat ri x Sequenc%ﬁgfé/rr\?) ggl%gtlilggiﬁdc?rﬁegﬁg nb)rér°§|ﬂ :éﬁteQ% S%ngégﬁzan%é&ﬁiigggted

VSMOKF/ MOK2. 01wk} spnipalsegpthotisien gty spatidictaiag@GEPAatod adepsapirmter®. ZzAnc

0.74 409 419 () 1.000 0.746 finger, protein 429 -2 (nouse) V$ZFIA ZID. 01

zinc finger wi ﬁrﬂalhalmuoagémé%a&&@n S§IMEGRsiEmPhAte tor de w@ni@ect(on) €n§00

0. 861 donain ARTP AeRL i EBS T dopai
éff%gr%rg gl\i(gm e 1"2?? Of}g@ gér&‘e Mafigaraatkcaan TREUaRINR

factor Xvent-2; 426 0.837 ®arly BWMP 434 signaling

response VSOGHHat€gyTiked4o baildathe INGIARIgerpnic 8€quéAde ¥ 2Bo¢n in BigBtss Mar8UD
aaGATGacaatt aag, facto 435.V$ / S8. 01 Bindjng.site for 426-_gacaATTAa
e typo o oy adhe Aovheats i1 Bie 0 SOHSRD MeaRET RETGE ALY OBE2 B3 G e

domai n cct TAATH#GIGRes rdpR&seR thblsdne shédfic Brinle SH1i AR )88 436 430 (-)
1.000 1.000 homolog low affinrty sites V$SCREB/ CREBP1. 01 cAMP-responsi ve

425 cgacgatt A(ZZCTt aattgtca

Table

NAME (LOCATION)

SEQUENCE

INGEN 21_3 (1464, 1482)

5'-ACAAGCAATCTAGAGATGG-3' (SEQ ID NO: 3)

INGEN 19_3 (1401, 1423)

5'-GTTCAGCTATGTTCATAGCAGGG-3' (SEQ ID NO: 4)

INGEN 16_3 (1855, 1876)

5'-GTCTGTATGACTGTGTGGGAAG-3' (SEQ ID NO: 5)

INGEN 15_3 (1929, 1948)

5'-GCACTTGAACTCAATGGCTC-3' (SEQ ID NO: 6)

INGEN 14_3 (2147, 2168)

5'-GAACCACCTGACATGGGTGATG-3' (SEQ ID NO: 7)

INGEN 13_3 (2177, 2200)

5'-GGGCATCGTATCATCTGGTTACAG-3' (SEQ ID NO: 8)

INGEN 8_3 (2544, 2565)

5'-GGTTCAAAAAAGCTGCTTCAAC-3' (SEQ ID NO: 9)

INGEN 7_3 (2666, 2689)

5'-GGAATAGCTGCAATTTATGCCCAT-3' (SEQ ID NO: 10)

INGEN 4_3 (2833, 2858)

5'-CTTAGGAACATTCAGGCAGCCTCCTG-3' (SEQ ID NO: 11)

INGEN 3_3 (2866, 2891)

5'-GTTGCCCTCTGCCACGTGTCAAGTTC-3' (SEQ ID NO: 12)

INGEN 2_3 (3444,3470)

5'-CATCCAAGACATCCTACAGAGGGTCAT-3' (SEQ ID NO: 13)

INGEN 1_3 (3475,3501)

5'-CCCAAGAAAGGAACATCAGGCAGGAAA-3' (SEQ ID NO: 14)

INGEN 2_2 (3330, 3350)

5'-CCAAATGAGTGCTTCCCTGAA-3' (SEQ ID NO: 15)

INGEN 1_2 (3241, 3266)

5'-GCAGCACTCTGAAACTCAGTAGAGTT-3' (SEQ ID NO: 16)

INGEN 14_5 (5544, 5563)

5'-GCTGCTGACCGTGGTTATTG-3' (SEQ ID NO: 17)

INGEN 13_5 (5463, 5485)

5'-ACACTACCCAACGGAAGTGGATG-3' (SEQ ID NO: 18)

INGAP1_1L (3475, 3492)

5'-TTTCCTGCCTGATGTTCC-3' (SEQ ID NO: 19)

INGAP1_1R (5957, 5976)

5'-TCATACTTGCTTCCTTGTCC-3' (SEQ ID NO: 20)

INGAP2_1L (4470, 4488)

5'-CTTCACGTATAACCTGTCC-3' (SEQ ID NO: 21)

INGAP2_1R (5905, 5923)

5'-ATTAGAACTGCCCTAGACC-3' (SEQ ID NO: 22)

[66] The PCR fragments were sequenced to determine the nucleotide sequence of the
INGAP 5’-regulatory region, the introns, the intron/exon junctions, and the 3-
prime polyadenylation regions. The nucleotide sequence of hamster INGAP

genomic DNA is shown in SEQ ID NO: 2.
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el ement binding 0.80 445 435 () 0.766 0.808 protein 1 V$COW/ COWPL. 01
COWl, aatgaggATCGacgattacct cooperates with nyogenic 0.76 434- 444 (-)

0. 750 0. /8B o3psmbei ns in 454 nmul ti conponent conpl ex VSHEXE/UI@H16787 01

Hox- 1.3, cgatcctcATTAtagtg vertebrate 0.83 444 - 452 (+) 1.000 0. 886
homeobox 460 protein V$ETSF/ GABP. 01 GABP: GA 0.85 454- 462 (+) 1.000 0. 868
t at agt GGAAgggcttc binding protein 470 V$SLEFF/ LEF1. 01 TCF/ LEF-1,
agggct t CAAAggcagt  involved in the 463 Wit signal 0.86 479 471 (+) 1.000

0.904 trapsduebi on pathway VSSTAT/ STAT6. 01 STATE: si gnal
gagacT gaagccc transducer and 0.84 464- 473 (-) 0.758 0.867 activator

of 482 transcription 6 V3GATA/ GATAL. 03 GATA-binding 0.95 490 - 496 (-)
1. 000 0. 9FlormingHeaTegBiadl St-Regntory Begion§BRAFINSIIF0 @ Regertemionsgponse 0. 66
487 496 (-) 0.757 0.672 at gttcaGATAggcagt ag factor 505 25 WD 03/ 060096

PCT/ US03/ At £ tf c

| nf or mat i g(,% Sl“? C%Hl t(l}}r%/t qgénc ts r. %gla?%ééngﬂ’t l%% lII}:/Z\EI/I I;1¢%ﬁa%%%§&E§’8 % opi ¢
viral 493 gGAAg%tuga‘dtteg@Héra@gumquetragﬁatdnmteg idcated viithin tH0Adfitling fthgfe@®0

0. 824 encoded factor V$APAR/ THLEA7. 01 Thingl /EA47 cct aat gCCAGat gt ct

het er odi mer, THEUSSIOHNe Fisietaiksibe sirptegy esegsto perge ghey INGAPTS” d@@letogwglon
expr essi on i n r BETAIgR2. 01
Tal 1 bet a1 e Dol "BabobY 82 AT T B b AR SRR T

were joined at a unique BbsI site; 16 3 and 14_3 were joined at a unique Ps/ site.

The nucleotide sequence of hamster INGAP 5’-regulatory region DNA is shown

in SEQ ID NO: 1 and 23 in the sequence listing.

[68] The hamster INGAP 5’-regulatory region or a fragment of the 5’-regulatory
region was cloned into a reporter plasmid, ppGal-Basic (Clontech). The 5°-
regulatory region or fragments were cloned utilizing the unique Xmal site from the
gene walking adapter primer and a unique Bg/II site located at the 3-prime side of
the regulatory region. Figure 8 details the fragments cloned into ppGal-Basic.
The sizes of the fragments are indicated to the right of the fragments and are

expressed as the number of nucleotides of the fragment.

Example 3

Assay System to Screen for Factors that Modulate the Expression of INGAP

[69] Promoter analysis of INGAP identified a number of potential promoter-proximal
regulatory sites including the consensus transcription factor binding sites; cAMP
response element (CRE), AP-1 and STAT. Prombter-fragment reporter-gene
constructs were transiently transfected into 293T cells and co-transfection of

secretory alkaline phosphatase was used to normalize for transfection efficiency.

[70] Reporter constructs containing INGAP 5’-regulatory region fragments 2_3sP
(SEQ ID NO: 37), 2 _3dP (SEQ ID NO: 38), 2 3pP (SEQ ID NO: 36), 14_3P
(SEQ ID NO: 34), 16 _3P (SEQ ID NO: 31), or 19 3P (SEQ ID NO: 23) were

transfected into human cells. The pBGal-Basic plasmid without the hamster
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het er odi mer 528 V$NEUR/ NEURODL. 01 DNA bi ndi ng site gagaCATCtggca for
NEURCDI 0.83 514- 520 (-) 1.000 0.851 (BETA-2 / EA7 526 diner)

VSMEF2/ VBND.08B6doRd-2 0. 96 5140 529 (-) 1.000 0.984 aggat ag@ramAdHgeEgacat ct
VSEVI 1/ EVI 1. 04 Ecotropic viral - gGATAggtttaaagaga integration site 1 0.77
5539 531 (-) 1.000 0.774 encoded factor V$MEF2/ AMEF2. 01 nyocyte 0.80 521-
532 (+) 1.000 0.813 tgtctctt TAAAcctatcctggc enhancer factor 543

V$TBPF/ MITATA. 01 Muscl e TATA box 0.84 524 532 (+) 1.000 0.877

ctctt TAAAcct at pegAPNIRAVREOKRL 'f‘Q%i&feée@ Jrntls'%rrilan%eug tag GO BT ILRRIRe the
vertebrate 543 honeobox 0.83 559 551 (+) 0.845 protein

V$PDX1/ | SL1. 01lePalnmerngoasndep@afgaMWWTchdaqg@agwmgnttraqucham th¢ pells543
homeodomai n 0' 82 563, 553. 00,0.834 facto. . r W 1/ OCT1.Q

oct amer - bi ndi ng & BEIEEE mg %’gé% L% hpugs,or %erﬁé%’trﬁﬁ?i?égfmqe tﬁe fexghef 1

570 V$Cl ZF/ NWﬂTO@fktHW&lV(tguﬁieeﬁﬁoﬂﬁ%@Q@ﬁ&g@sldﬁ@tg’e‘né Ro@UceiwhsAetérhned C| Z
(Cas- 0.97 572 567 () 1.0 972 interacting zinc finger protein)

V$EVI 1/ EVI 1. 01usisperlypiireseint aissas69Qr - Wm@ggﬁwg@&éx showsetencowtueti te 1

00 592 0. ool 0 ob AR B SRRt Slng et T L ok 1S &7,

act gATTCagt pituitary specific 589 pou domain 0.86 599 594 (+) 1.000 0.886
transcri p{iign Ragdrest coShARLEdnARAInQ INGRP $imegila@rs tdgtorDDNRA mibeotidBOBI0+)

0. 850 0. 956 nccact TTCAgtttttct(tg 26 WD 03/.060096 PCT/ US03/ 00707

Fami|y/ matrix Bo3idl wes saplesicdeintrhpmpri pellopt TheopRird tRasicapemigayithout the

Information m Bt SINEAP BNA was also transfected into human cells as a control to
measure the level of endogenous reporter activity. Two days following
transfection, the cells were treated with LIF for 24 hours or were untreated. To
determine the level of promoter activity, the amount of B-galactosidase gene
product was determined using a luminescent assay for B-galactosidase. Figure 9B
shows the results. LIF was determined to increase the activity of the 5’-regulatory
region of mammalian INGAP. Forskolin (an activator of cAMP/CREB/CRE) did

not modulate gene expression (data not shown).

[72] It is important to note that when present in human cells, the hamster INGAP 5°-
regulatory region is transactivated by the human transcription factors. Thus,
linked to a reporter gene, the 5’-regulatory region of hamster INGAP creates a
sensitive assay system to screen for factors that modulate the expression of

INGAP.

Example 4

Determination of Approximate Location of PMA and LIF-mediated Transcription Factor

Binding in the 5°-Regulatory Region

[73] To map the approximate location of PMA-initiated or LIF-initiated transcription
factor binding different fragments of the hamster INGAP 5’-regulatory region
were cloned into ppGal-Basic. See Figure 8. The fragments cloned into the
reporter construct were 2_3sP (SEQ ID NO: 37), 2_3dP (SEQ ID NO: 38), 2 3pP
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606 V$VMYB/ VMYB. 01 593 - aaaAACTgaat v-Myb 0.90 603 598 () 0.876 0.910
V$Cl ZF/ NWP4. 01 NMP4 (nucl ear agAAAAactga matrix protein 4) 595/ ClZ (Cas-
0. 97 605 wWOM306g09d.. 000 0.975 interacting zinc finger protPernso3/ 00707
V$GREF/ PRE. 01 Progest erone 604- ctgatccctct TGITctcc receptor binding 0.84
622 613 (+) 1.000 0.875 site V$GKLF/ CKLF.01 Gut-enriched 632 -
gaaaaagagaAGEGa Krueppel -l1ike 0.91 646 639 (-) 1.000 0.971 factor

V$Cl ZF/ NVP4. 01 NMP4 (nucl ear ggAAAAagaga nmatrix protein 4) 637 / CZ (Cas-

0.97 647 642 (13rd.1P0RA0: ' 106 216 f A i
VSNFAT/ NFAT. oﬂ%w%%ﬂgglﬁof g@tgg? —%?"k%%‘gftbdg%g” %a%ﬁ]&géc? ?@gﬁgdg%); S50 97

650 645 (-) 1. (9RQODOSE:\ZBYAZFidV¥epoddr ddmstrasts ovirattrdsfded igmt ly@@Cerlkgg
zinc finger O. 661 65 .1.000 Q. 910 protein (MAZ) VSEGRF/.\M1,. W s
Turmor 0. 88 658- “6’55‘11365_)?%&%!%% o?re%s?ecg@aggt @G@%lgsgg‘f'f@re %Bﬁﬁé’@ﬁg gHfsrent
V$ZBPF/ ZBP89. 0}oddehfratidrRA8TPMIA30r LIFC 6radh&rat Thet doRB&RFAiBhd 8N PUIAIEVS 669
(+) 1.000 0.972 factor ZBP-89 V$IRFF/ I RF2.01 interferon aggaagggGAAAgQgg

regul atory factsre 6.ngomk 17mg/nil, S0 nghol 100 @g4nl7 or 20/8BRNF/BRN2nGIntREONS act or

Brn-2 0.91 746 ( .000.0.91 aat ag Taagga - (N, Oct. 3), 762

VSETSF/ PUL. 01 BgﬁF(‘%ﬁ‘%%fc éﬁ%ﬁﬁ‘?%&i&?ﬁﬁﬁzﬁ% i (0edFFINDE rﬂi‘ep?euv81n°946
factor identifipRfinfleBbctitity, He4atiointlef0PQalct88dasel enkyTBORItdvE 8Qtinfined
V$EVI 1/ EVI 1. 04 Ecotropic viral 750 - aGAGAaaataggaaata integration site 1

0.77 766 758 (Lyingafswingsenpassay derddtselacioudasosivgure £Yiandd4 shewtthopiseltsi r al
cccccagagaaMTAGOpALROL A {rORmeht FeshedinBR 1Boh P ME Jia’ Pt SRdld the cell

reporter constructs. The exact location of the DNA contact sites can be narrowed
further by cloning smaller fragments of the hamster INGAP 5’-regulatory region

and by site directed mutations or deletions.

Example 5

RNA Analysis of INGAP gene upregulation

[74] To determine if INGAP RNA levels increase after stimulation with a cytokine that
signals through STAT, rat amphocrine pancreatic cells, AR42J were treated with
IL-6 (1000 U/ml) for 24 hours. Total RNA was extracted from the treated and
untreated cells using techniques well known in the art, e.g., using TRIzZoL®

reagent.

[75] Equal amounts of total RNA (10ug) were loaded in 2.5% formaldehyde gel and
electrophoresed for 4 hours at 70V with a constant circulation of the buffer using a
circulating pump. The gel was photographed and washed with water twice at
room temperature and soaked in 20X SSC. The gel was transferred to a nylon
membrane (Amersham) in 20X SSC overnight following a standard procedure.
The membrane was washed with 20X SSC to remove any agar that might have

attached to the membrane and baked for 4 hours at 80°C.

[76] One hundred nanograms of hamster INGAP ¢cDNA was labeled using Random
Prime Labeling kit (Roche-BMB) and alpha-P**> dCTP (ICN). Approximately 20
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encoded factor V$ZBPF/ ZBP89.01 Zinc finger 764 ccacaCCCCcaga transcription
0.93 776 770 H 1.000 0.934 factor ZBP-89 V$FAST/ FAST1. 01 FAST-1 SMAD

gggt gt gGANObB/ad009d nt er acti ng 0.81769- 776 (+) 0.983 0. 894ror@sei/on707

V$TBPF/ TATA. 02 Mammalian C 0.89 771 - 779 (-) 1.000 0.942

caccaTAAAat ccacac 27 WD 03/060096 PCT/US03/00707 Fam ly/ matrix Further
Position Core Matrix Sequence Information ODt.from-anchorStr. Sim Sim
to type LTR TATA 787 box V$PAX5/ PAX9. 01 zebrafish PAX9 0.78 781 795 (-)
0.866 0.813 aa i VHOG, .01
Cct anmer bi ndi ngﬁﬁ? cat AT cgggcggé@ﬁgl?%@onﬁm%%z d%ﬁ§8§ggf7f 800 \%{ 1. 000
0.790 consensush)e stauB A TRd Ukt @2 ° 0 doranvernightn dihe dplot 9Bas-washead agt ﬁ)ﬂ@&acia

factor 1, POU 86 810 804 (-) 1. 0 specific domain V | SRF. 01
serum responset”ﬁi‘e%%t oom t%‘@%“%*‘%‘e ‘d‘tggg{ %@éﬁl t@%&éfﬁw&“’cﬂtaﬁg%‘f% or 815
VBEVI 1/ EVI 1. 057k /119 Midufds BO2 2-tieahe30acRmicAXASIC fbitemimidsacei te 1
0.80 818 810 (-) 0.750 0.828 encoded factor V$CLOX/ CDP.01 cut-|ike 803

ccAATAagacaacal’be mandhremdvraienposedsogthe f8m1 (XOMAT-Fowlak) 77d kpptorteidy°C
VSEVI 1/ EVI 1. 02 _Ecot B@gefc \gg 61 807 - tcaaccaat AAGAcaac integration site 1
VeI ER T S5 8N

0.83 823 815 (¢ /¥8ded factor VSECAT/ NFY.02 nucl ear factor Y

810 - atcaaCCAAtaagac (Y-box binding 0.91 824 817 (-) 1.000 0.960 factor)
VEHAML/ AMA3] 01 TRfrbent e¥iet Hd 6toatiéedt ahGadteged i INGARSRhE Rkpressidracrigire 22). CBFAL

811 (core- blndlng 0.84 825 818 (+) 1.000 0.844 factor, runt donmjn, alpha

subunit 1) These data demonstrate” that “extracellular factors that elevate AP-1-binding
transcription factors and STAT-binding transcription factors are involved in the
regulation of INGAP gene expression. These studies suggest that it is feasible to

enhance INGAP expression as a means of inducing islet neogenesis.

[78] While particular embodiments of the present invention have been illustrated and
described, it would be obvious to those skilled in the art that various other changes
and modifications can be made without departing from the spirit and scope of the
invention. It is therefore intended to cover in the appended claims all such

changes and modifications that are within the scope of this invention.
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V$PCAT/ CAAT. 01 cel |l ul ar

Honmeobox -

gTCCTttatttat

and viral

813 818 H 1.000 0.943 tcaaCCAAtaa CCAAT
box 0'90 823 V$GATA/ GATA. 01 GATA binding site 0.95 818 824 (+) 1.000 0.956
ggt t GATAaapaad/oepeonsensus) 830 V$HNFL1/ HNF1l. 02 Hepati ¢ nuclpearusdo3/i@oB818- 826
(+) 0.757 0.791 gGITGat aaat aaagca

f act

or

bi nding 0.90 851 844 (+) 1.000 0.912 factor)
844- aat aggGAAAcaagata RElated 0.84 860 852 (+) 0.750 0.843 ACtivator-2
V$EVI 1/ EVI 1. 06 Ecotropic viral

846-
0.83 862 854 (+) 1.000 0.960 encodedT

TaBia

1 834 V$HOXT/ M ElI S1_HOXA9. 01
protein MEIS1 0.79 8235 829 (-) 0.750 0.797
bi ndi ng site VSECAT/ NFY. 01 nuclear factor Y 837 - gttgt CCAAt aggga

(Y- box

V$FKHD FREAC2. 01 For k head

aaacaAGATagg
& VSGATA/ GATAL. 01 GATA- bi ndi ng

integration site 1

0.96_853 859 (+) 1.000 0.970 acaaCGATAggtgg factor 1 865 VSPCAT/ ACAAT. 01
Avi gn_CFamie/ akRx (0. 861 83f4heB861| (- Pogtigh0 0] 86¢,0taRLTAI Ct  SRdfie
03/ 060096 PCT/ US03/ 0D 7&forniatigh | %&qt:m %nEmrshrersi;Po%m.l on CoLe Mat ri x
Sequence Information Opt . tm Str.Poanchor - Siltm— CQCAAT box 866
VS XEHREFEREL 1 X—boxrg;ﬁglngqo 89 009 918 (}) |1. 000 0.|pPscatCAAAgtctgt
ggatjcacat gGCAAccct ¢ VWL%E@ RFE%6827 VBEBOX, MYGhdef?l c- Mc/ Max 0. 92 912
920 |(-) 0.895 0.936 agg gAt ggcag®c | heterodi mer 928 VM TF/MT.01 M T
gggtit gcCATG gat cct a |petmvey opht hal ma 0./81911 920 (+) 1. 000 0O.863
t r anseMITpMiTol 929  f @61 or% and [TFEB VS$ETSF/ PUL. 01 | Pu. ljagtRatCRTjtct e
ct aggaGGAAt t gacac | gk‘é“’tp BATE |oph 260n 937 fagiesobdentified 0.86 943 935
(+) |1.000 0.950 in ﬁ*,“” e8| cel s [ V8OCT1/|0CT1. 06 oct aner - bi ndi ng 0. 80
932 93 T'lOt o000 21 “HLLL factor—17946 "'“'R“ Hd§doF- 0t
TG it er acti ng tGTCAagctoTlac't (1#] 9Pongi G 938+)[P-833TALE Tta‘sr\ést of éaf 00 942 93
(-) [sBRrEF1090 TCF11/KCR- 3 - GTCALtt
F1/Nrfl 1.00 35 (+)|1.000| 1.000
homodimers 38
VEMYOF/MYOGNF1.01 Myogenin / 25 - ctgtcatgtcatTTGGgggagggcectatg
nuclear factor 1 {0.71 53 39 (+)(1.000(0.735
or related factors
V$ZBPF/ZBP89.01 Zinc finger 36 - gccectCCCCcaaa
transcription 0.93 48 42 (-) |11.000| 0.982
factor ZBP-89
V$SP1F/GC.01 GC box elements 0880, |45 |(+)[0.876| 0.80g [[999CCAGIgCCtat
V$PERO/PPARA.01 EPAR/F;XR 0.70 4;4- 54 () [0.884] 0.708 acagaggagggcATAGgcecct
eterodimers ) ’ )
V$PAX5/PAX9.01 zebrafish PAX9 0.78 43 - 57 ) lo.800] 0.811 cagataCACAgaggagggcataggcectc
binding sites ) 71 ’ )
V$TBPF/ATATA.O1 Avian C-type LTR 0.81 68 - 76 () |1.000| 0.987 tgctattTAAGcccaga
TATA box "7 84 ) )
V$HMTB/MTBF.01 muscle-specific 0.90 76 - 80 () [1.000 0.932 tgctATTTa
Mt binding site "7 84 ) )
V$OCT1/0CT1.06 octamer-binding 0.80 74 - 81 () 0.750] 0.865 ggtatgctATTTaag
factor 1 ) 88 ’ )
V$BRNF/BRN2.01 POU factor Brn-2 89 - tccataggAAATgggct
0.91 97 (+)]1.000{ 0.970
{N-Oct 3) 105
V$HMTB/MTBF.01 mu;clzz—specific 0.90 110186— 112 (-) |1.000{ 0.953 tggaATITg
t binding site ) ) )
V$0OCT1/0CT1.05 octamer-binding 0.90 106 - 113 ) l0.944| 0.917 tATATggaatttggg
factor 1 ) 120 ) )
V$HNF6/HNF6.01 Liver enriched caaatTCCAtatatg
Cut -
Homeodomain 108 -
transeription 0.82 122 115 (+){0.833/0.885
factor HNF6
(ONECUT)
V$SRFF/SRF.02 serum response 0.83 110 - 119 (+)]1.000 0.862 aattCCATatatgcactag
factor ) 128 ) )
V$OCTP/OCT1P.01 octamer-binding 114 - ccatatATGCact
factor 1, POU- 0.86 126 120 (+)|1.000{ 0.903
specific domain
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homeodomain factors VSM TF/MT.01 MT ccattct CATG gtcaatt (m crophthalma
0.81 935 - 944 () 1.000 0.835 transcription 953 factor) and TFES3

V$OCT1/ OV 0.084600e¢ amer - bi nding 0 80 941 948 (+) 0.846 0. 8e0Tas@HNEYaat gggy
factor 1 955 V$GATA/ GATA. 01 GATA binding site 0.95 962 968 (+) 1.000 0.998
gaaaGATAagtcc (consensus) 974 V$SRFF/ SRF. 01 serum response 0.66 968 977
(-) 1.000 0.672 atatttt TATAaggactta factor 986 V$CDXF/ CDX2.01 Cdx-2
atatatt TTTAt aaggact nmanmalian 970 caudal related 0.84 988 979 1.000 0. 867
intestinal transcr. factor V$FKHD/ XFD2. 01 Xenopus fork 972 -

tcctfﬂTMAM at-at—head—denmai-n 89988 080 {(+)—1.000 0. 894 factor—2
VSVEF2/ KRBIYMAtHK o0 ¢ Ot 97 9@95"““} 1. 8Cc6}eJMﬂrix Sequence
agtccttaTAAAaat at at a} tlaformatiomcieP gE't'xhclibr s TBlE/ | TATA. 01 cel lul ar and

Vi rdf e ERET
VSCA /&(ﬁtﬁ- %1 gr %gc£9ﬁ&uia’ 07184 1,978 Q8ﬁo.és7 0.3
acTAATatatattttta hpreepddicirn 1984 | V$CART/|CART1. 01 Cart-1 (cartil age

:
&1
1)
0. 84ved5r/0@130 - ) 1. OPOciér 8btor caTANT8aCt.aat at D sl @ qacctytchBd 1
V$SATR/ SATR1. 01 Spec (ﬁﬂFl)AT-richE@?tléﬁt 12§T o OB lence. hi nd ng 985
pr ot EiGhO/CORER3ZD PO 1 C@Q@eé 0 RsP48 predam ncint%ctwtmpﬁgsﬂ@@w%
PCT/|US03/ 00707  Fami [PRSAERPF% FBrc’f‘rmaB 3951 t | or ] S%Ht r i x Sequence

I nf arag fro St-m-Stmexpressedi t1 t

bi neT T8RP X ot ¢ BAPRIRL egw@lO%l (MBRS) | VBERMYY BRI DI POU - 2000eee0%
transcription 0.78 9B7reR féctors [1 0{816 ccgATAAttactaatat factor Brn-3
1003v$0CTP/OCT1P.01 octamer-binding atccatATTCaga

O g

A

Aox—90 98—l Tt
86922 gg%’ﬂ?&%c&&?&gﬂ

@—-I(‘D

factor 1, POU-  |0.86 12?024' 198 |(+)[0.980]0.907
specific domain

V$CREB/TAXCREB.02 Tax/CREB 202 - ttgaacTGAAccaaaccctct
complex 0.71 222 212 (-) 10.750(0.721

V$HOXF/EN1.01 Homeobox 210 - aacaTTGAactgaacca
protein engrailed |0.77 226 218 (-) 0.782/ 0.823
(en-1)

V$BARB/BARBIE.O1 barbiturate- 230 - ttatAAAGctgagga
inducible element|0-88| 244 {237 (-|1.000) 0.894

V$TBPF/TATA.01 cellular and viral 230 - agttaTAAAgctgagga
TATA box 0.90 246 238 (-) [1.000{0.910
elements

V$BARB/BARBIE.O1 barbiturate- 252 - agtgAAAGcagagag
inducible element|0-88| 266 [2° | (*)|1-:000]0.902

V$MYT1/MYT1.01 MyT1 zinc finger craCAGTtgacct
transcription 272 -
factor involved in |0.75 284 278 (-) 10.750} 0.756
primary
neurogenesis

V$SMAD/SMAD4.01 Smad4 GTCTtgact
transcription 304 -
factor involved in [0.94 312 308 (+)]1.000; 0.940
TGF-beta
signaling

V$HOXF/CRX.01 Cone-rod gagggATTAgaaaagga
homeobox-
containing 312 -
transcription 0.94 328 320 (-) [1.000| 0.960

factor / otx-like
homeobox gene
V$ECAT/NFY.01 nuclear factor Y 337 - ggaatCCAAtygtag
(Y-box binding  |0.90 344 (-)|1.000} 0.906

factor) 351

V$HOXF/PTX1.01 Pituitary 337 - ctacraTTGGattccat
Homeobox 1 0.79 353 345 (+)|0.789| 0.802
(Ptx1)

V$FKHD/FREAC2.01 Fork head 362 - tacagcTAAAcactgag
RElated 0.84 378 370 (-) |1.000| 0.897
ACtivator-2

V$MINI/MUSCLE_INI.02 [Muscle Initiator |0.86[401 - {410 (-) [0.840] 0.865 |gagcctTCATccagtagcet
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V$CLOX/ CDP. 01 cut-Iike -

0.75

and -5 0.91 990 -

7 0.765 (-)

ccCATAat t act aat at

honmeodormai n 0. 75 987 1003 995

protein V$HOMS/ S8. 01 Binding site for 992 - agtaATTAt
type 0. 9AW0O®B06095 (+) 1.000 0.989 honeodomai ns VSNKXH DRETAB3/@ITNF 1,
996 (-) 1.000 0.976 ccat AATTactaa binding sites 1002

V$HOXF/ HOX1- 3. 01 Hox- 1. 3, aacccat aATTAct aat
1. 000 0.886 honmeobox 1005 protein V$PDX1l/ PDX1.01 Pdxl
attaacccaTAATtactaata pancreatic and 0.74 988 998 () 1.000 0.775

vertebrate 0.83 989 997 (-)

(1 DX1/ | PF1)

intestinal 1008 honeodomai n TF V$FKHD/ XFD3. 01 Xenopus fork 998 -
t at g9 ftl\l\TI\aff h.,ad dunuln "\_ Q9 1n1/| ’I{'\"\R {_L) n Q')C: n_ 844 'Far-f 3
VSHNFLHEREAY ARt o 5 | Fuethear Q'Q E::L't'_q'?‘m )| coremdirig. 857 “Sequénce
aCTTAatt att aaccca factngrmption 781016 VABEINF Frisgme. Gmhepatic nuclear 0.78
1002-—1010 (¥F) 1. 000, 3RG UCT Tpat gt @agtca [facior 1 1018 VSPAX4A PAX4 01
Pax - G T kIt AAT Ra3RLcIIRBRINT POt el together Wt Ebtéétc&égab@@’ﬁcat@om ()
1.000 0.972 PAX-6 i [avdativedzihd kO%z;ospan4 éeatl_c1 glégl?c;pment V$HOWG/ S8. 01
Binding site for 100fingerptatanATTRRt B9t yp& 0] 97101574011 (-) 1.000 0.995
honeladomai ns V$SHOXE!/ 12GnselHpx-1 3 lctgabttlaATTAttaac  vertebrate 0 83
1003VELFg4P-qL-) 1. OO?r']ft‘ef"@Fg,Wﬁ'bm%oggam .’L()lg proig\%&r Vg ROGYT B3Rt D1 DLX- 1,
-2, land -5 0.91 1005 &Qﬁtf (+) nes0,888 AN AXTPERGt ¢ binding sites
1017V@'§?’XVEI\W§'O .0 Lohts cefd T905- taATTAagt, n
0. 92 1011 (+) 1 h@.aé,d@mgal [ rapscrilptiop V$TBPF/ ATATA. vian C-type
LTR 0. 81 1005 1013 ({Mctct x@80-20. Bal ut@mat gat TAAGE 6afiags, TATA box 1021
early BMP 434
signaling
response
V$OCT1/0CT1.04 octamer-binding 421 - aaGATGacaattaag
erctor 1 0.80[,35 (428  |(+)|0.807|0.840
V$HOMS/S8.01 Binding site for 426 - gacaATTAa
S8 type 0.97 430  |(+)|1.000| 0.994
. 434
homeodomains
VENKXH/NKX25.02 homeo domain CctTAATtgtcat
factor Nkx- 424 -
2.5/Csx, tinman [0.88 436 430 {(-) |1.000| 1.000
homolog low
affinity sites
V$CREB/CREBP1.01 cAMP-responsive 425 - cgacgattACCTtaattgtca
element binding [0.80 435 (-) |0.766| 0.808
. 445
protein 1
V$COMP/COMP1.01 COMP1, aatgaggATCGacgattacct
cooperates with
myogenic 434 - _
proteins in 0.76 454 444 (-)|0.750| 0.768
multicomponent
complex
V$HOXF/HOX1-3.01 Hox-1.3, cgatcctcATTAtagtg
vertebrate 444 -
homeobox 0.83[ 460 52 |(+)[1.000/0.886
protein
V$ETSF/GABP.01 GABP: GA 454 - tatagtGGAAgggcttc
binding protein 0.85 470 462 (+)[1.000] 0.868
V$LEFF/LEF1.01 TCF/LEF-1, agggcttCAAAggcagt
involved in the 463 -
Wwnt signal 0.86 479 471 (+)[1.000{ 0.904
transduction
pathway
V$STAT/STAT6.01 STAT6: signal gagacTGCCtttgaagcecec
transducer and 464 -
activator of 0.84 482 473 (-) |0.758| 0.867
transcription 6
V$GATA/GATAL.03 GATA-binding 490 - . ttcaGATAggcag
factor 1 0.95 502 496 (-)]1.000(0.971
V$SRFF/SRF.01 serum response 487 - _ atgttcaGATAggcagtag
factor 0.66 505 496 (-) |0.757| 0.672
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V$CREB/ CREBP1. 01 cAMP-responsive 0.80 1004 1014 (-) 0.766 0.819 tag

ctctgACTTaatt attaa
Fam | y/ mew0ios/0600p¢ her

ut.

Position Str.

el ement bi nding 1024 30 WD 03/ 060096 PCT/ US03/ 00707
Core Matrix Sequearassod/of7or mati on

tomanchor Sim Sim protein 1 V3RORA/ RORA2. 01 RAR-rel ated 1007-
or phan receptor 0.82 1023 1015 (+)0.750 0.874 al pha2

at aat t aAGTCagagct
V$PCAT/ CAAT. 01 cel | ul ar
CCAAT box 0'90 1032 V$NKXH NKX25.02 honeo domain tct TAATggct ag
tinman 0.88 1034 1028 (-) 1.000 0.903 honolog low affinity

1022 2.5/ Csx,

and viral

1022 -

1027 (+) 0.856 0.928 ctagCCATt aa
Nk X -

f act or

O

Si t es—VSCREB/HLE 01 hepati-c—-eukera_1022-—1032()0.770-0.842
ot agt GFETRIV/BREXC : ol fFaaber oo§4:‘i’ﬂ”9“\/¢ .gﬁ(rF/c tBx01 Hox-Jeayence
gct ticat aATTAat ata  verinssmation 0128 t’fﬁB}m A@64 |Ei). | EIO0 0. 891 honmeobox 107
protg E’\hl‘/é’\f‘W?’ S8 ORI UPa ST T E fOor T06T=Tatit aAT TA | S8t IR 10669
1065 St( 771500 0. 995 |t R@aq?gmorys Niegid DLlo 8dol Blexe 1. wphtcase 55935 0.91
1059 1065 j+) 1. 000 @n&ﬁ&d fagat AATT at  bindijng sites| 1071
VSRBVIAPBRINGHRZ7 01 Bri ghingl/Bticel | | 1069- tcat aATTAat at  r etastgticagatgtt | gH 0. 92
1071 1065 (+) 1.000 e@S’E'"teErdrHécri ption V$SBRNF/ BRN2. 01 PQU factor Brn-2
0. 91 1058- 1066 (+) 0°0°945| tt cat aat TAATatjagt | (N-|Cct 3) 1074
V$0OQdT1/ OCT1. 06 oct a Er SBQI,,{‘]_Q 998352},0@07 1061000 0.85000 0. 885
actatatt AATTatg fac v@li‘et\lof1074 V$HOXF/ HOX1- B. J1 Hox- 1.3, gatactat ATTAatt at
vertiebrate 0.83 1061#mP08%c homepbox 1077 ()| 1./000|0.854 protein
V$QOQ 3l i 801079 1086 (I+) (. 750 0. 875
t gt A YPERATFPEY A (Taf 10etol008 \iREALY 15ABTL| 011 ST et BHMSAGREICKT CATTt ggg
i nt ;w*‘“em 122 b ol ¥ Lo 887 Hr ot¢i-n—1094
\/ﬂ\}EUh)N%UR’OIy DNA bln‘élng SI{e ] ) gagaCATCtggca
for NEUROD1 514 -
(BETA-2 / E47 0.83 526 520 (-)|1.000] 0.851
dimer)
V$MEF2/MEF2.05 MEF2 0.96 551480- 579 () |1.000| 0.984 aggataggttTAAAgagacatct
V$EVI1/EVIL1.04 Ecotropic viral 573 - gGATAggtttaaagaga
integration site 1 |10.77 539 531 (-)|1.0000.774
encoded factor
V$MEF2/AMEF2.01 myocyte 521 - tgtctcttTAAAcctatcctgge
enhancer factor 0.80 543 532 (+)|1.000{0.813
V$TBPF/MTATA.O1 Muscle TATA box |0.84 5524:10- 532 (+)]1.000| 0.877 ctcttTAAAcctatect
V$HOXF/HOX1-3.01 Hox-1.3, ctcccttcATTAaggta
vertebrate 543 -
homeobox 0.83 559 551 (+)]1.000( 0.845
protein
V$PDX1/ISL1.01 Pancreatic and gagatacctTAATgaagggag
intestinal lim- 543 -
homeodomain 1032563 553 (-) {1.000( 0.834
factor
V$OCT1/0CT1.05 octamer-binding 556 - gGTATctcatttttt
tactor 1 0.90 £70 563 (+)]0.944/0.926
V$CIZF/NMP4.01 NMP4 (nuclear gcAAAAaatga
matrix protein 4) 562 -
/ C1Z (Cas- 09755, [567 (-) [1.000|0.972
interacting zinc
finger protein)
V$EVI1/EVIL1.01 Ecotropic viral 569 - ggaaCAGAggagagcaa
integration site 1 |0.72 585 577 (-)10.764/0.720
encoded factor
V$APLF/APL.01 AP1 binding site |0.95 568022' 502 | (-)|0.881| 0.964 [2232Ct92ATCAgtggnggaa
V$PIT1/PIT1.01 Pit1, GHF-1 actgATTCagt
pituitary specific 589 -
pou domain 0.86 599 594 (+)(1.000| 0.886
transcription
factor
V$AP1F/AP1.01 AP1 binding site [0.95|586 - |596 (+)]0.850| 0.956 |nccactgaTTCAgtttttctg
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V$RREB/ RREB1. 01 Ras-responsive 1081 - cCCCAaat gaacata el enment binding 0.79
1095 1088 () 1.000 0.816 protein 1 V$SE2FF/ E2F. 02 E2F,

t cagcccCANatogasnncel |

cycle 1085 regul ation,

i nvol ved in

interacts with Rb pl07 protein V$CREB/ TAXCREB. 01 Tax/ CREB 1091

t ggggcTGACacagtt ct ggg

conplex 0.81 1111 1101 (+) 1.000 O0.828

V$API F/ VMAF. 01 v- Maf 0.821092 1102 (+) 1.000 0.833 ggggcTGACacagtt ct ggga
1112 V$MYT1/ MYT1. 01 MyT1l zinc finger 0.75 1123 -
aggAAGAyt actt transcription 1135 31 WD 03/ 060096 PCT/ US03/ 00707

1129 (+) 0.750 0.791

0. 84 1099 10®2T(Usp3/407000 0. 849

N

Faml\llrn::ff|v P Slt' on f‘nrn I\Ibf |v Qnﬂuenr-e (NI hnr Cnt ‘Frcm Str
| nf Grraf PEIVAPEER: 10 SinherSi N 2HaY | niol|care Ma’trlal’l mary S$§PSgenesi s
i lOpt- T - 'ég
V$CLOX/ CLOX. 01 O ox (.Bformatign - llfgg"’( 1ancerB04 sim-8308n.cict acaATCCat gt acc 115
V$HNF4/HNF4 0T Hepat{c muctear 8Gob 196 - 1164 () 11000 0.864
at agadveeeNBEGtL ac T actor 4 117 VRbEFH CEFL 0T TCR tEE- AT
cat ggagCAAAggacta i ({®Pved in P8 éb35P8whi(sP-8fal-°t] 86 1975 1165 (-
1. 00@sdRzFI0MP4.d1r ansdufnimp upadrhvay | VEPERO PPARA. 01 PPARJARXRctha’70 1157 -
1167 (-) 1.000 0. 700|nmagryacetiagagcA acta | heterodi ners 1177
V$CLOX/ CLOX. 01 Cl ox @ C¥2(gss- % %[ s ATCLat Htlat-g00 9-845/1189 1181 + 0. 804
0.831 VSHNF6/ HNF6. 01 miﬁégm ched ctgaaaTCCAtjatafg Qut Homeodonmin 0O 82
1175 -r) ©-83 transcripttonm 189 factorHNES (-ONECUT)
R Progestérane o thSYectct TG Pt~ '/
VS SRETRETOY ber um [t 8345177 (61386 3.0de] 6885 - 51
aaat|{CCATat at gaat gag fsaet or 1195
V$GKLF/GKLF.01 Gut-enriched 637 - gaaaaagagaAGGGa
Krueppel-like 0.91 646 639 (-)11.000} 0.971
factor
V$CIZF/NMP4.01 NMP4 (nuclear ggAAAAagaga
matrix protein 4) 637 -
/ CIZ (Cas- 0.97 647 642 (-) 11.000] 0.987
interacting zinc
finger protein)
V$NFAT/NFAT.01 Nuclear factor of 640 - } ggagGAAAaag
activated T-cells |°%7| 650 [64°  |(-)]1.000/0.982
V$MAZF/MAZ.01 Myc associated 649 - ggtgGAGGgaagg
zinc finger 0.90 661 655 (-) 11.000] 0.910
protein (MAZ)
V$EGRF/WT1.01 \évdlprgfe'gt;cr)nror 0.88 665782— 665 (-) 11.000 0.932 gggggTGGGagyggtg
V$ZBPF/ZBP89.01 Zinc finger 663 - tcccaCCCCcatg
transcription 0.93 675 669 (+)]1.000] 0.972
factor ZBP-89
V$IRFF/IRF2.01 interferon 702 - aggaagggGAAAggg
regulatory factor |0.80 716 709 (-) 11.000| 0.815
2
V$BRNF/BRN2.01 (Pl\cl)}JOZatc;?r Brn-2 0.91 774662— 754 (-)11.000] 0.911 aaaataggAAATaagga
V$ETSF/PU1.01 Pu.1 (Pu120) Ets- aaaataGGAAataagga
like transcription 746 -
factor identified [0.86 262 754 (-)]1.000| 0.883
in lymphoid B-
cells
V$EVI1/EVIL1.04 Ecotropic viral 750 - aGAGAaaataggaaata
integration site 1 (0.77 766 758 (-)]0.760| 0.792
encoded factor
V$EVI1/EVI1.05 Ecotropic viral 755 - cccccagagaaAATAgg
integration site 1 |0.80 771 763 (-)10.763| 0.817
encoded factor
V$ZBPF/ZBP89.01 Zinc finger 764 - ccacaCCCCcaga
transcription 0.93 776 770 (-) |1.000[0.934
factor ZBP-89
V$FAST/FASTL.01 FAST-1 SMAD 769 - gggtgtgGATTttat
interacting 0.81 783 776 (+)]0.983(0.894
protein
V$TBPF/TATA.Q02 Mammalian C- 0.89|771 - |779 (-) [1.000| 0.942 |caccaTAAAatccacac
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V$CLOX/ CDPCR3. 01 cut-1like 1180 -

1188 (-) 1.000 0.761

transcription factor

protein

V$HMIB/ MTBF. 01 nuscl e-specific 0 90 1196 -

actcattcatat ATGGa honeodomain 0.75 1196
V$PI T1/PIT1.01 Pitl,

GHF-1 actcATTCat a
pi tuitarywepsoétsc 1186 pou domain 0.86 1196 1191 (-) 1. @00/ UB0HBAWS07

1200 ()

0.807 0.901 tggtATGTa M binding site 1204 V$FKHD/ HFH8. 01 HNF- 3/ Fkh 0 92

1200 - 1208 (-) 1.000 0.922 gaaagayAAACatggta Honol og-8 1216 V$SE4FF/ E4F. 01
Gl - Krueppel - gt gAGGTaacccc related transcription 0 82 1223 - 1229 (-)
0.789 0.898 factor, regulator 1235 of adenovirus E4 pronoter
V$CREB/HLE 01 hepatie—teuvkemapP-841221 1231 (+) 1000 0854
at gggCTTARNY/MAEX sqan f Baitber 12%1l 5@@?1/—#85 Oto ttiype chi cigayence
gTTACct cact  vitel | ogeinfermatigs 1 3?‘3 ngHgr i@.m @im03 pronot er - bi ndi ng
1236 proterm —V$OCTL . toun: Ty 259— cgcAGCCaaatgaat— st te
t N+AT%' 78 Y g g
(OCT1/ CC12 0.79 1273 bﬁé’% (-) g 870 c:)nsensus) V$STAT/ STAT6. 01
STATGspa%S/E08010. 84 1RE afrsh ﬂz/2>@ b?ﬁﬂ' 728 0. BoU Loal T TR @ranaldabdoctitls Vi
03/ 060096 PCT/ US03/ O[pi#6ifa sikeani | |/ ftesopi X “Fur { Wa? SB0&Ptilon Core Matrix
Seqyesma1/0Cnbor nmat i o@c@et bifidim) - apehor Stri Sim |Si m cduEadsdgegy and 1279
actilvator of transcr sﬁscﬁqrgﬁl(gcwe@x 0&DR90 01| (©d%-090 P-Q%aat TTTAagat t cca
ma ml i an 1')7n r\gnrl el tenl 1’)2Q 12‘9 l.l.\ _ n n QRO |n+nc+=na!
tranSESTPPETP Ve SERYT ST o%‘éX%( SiR¥arel o Eﬁﬁog% o8 H5EE () 1. 000
0. 990 t aaaaCAATggaat ghdific oK) 18296 %FK [3/ HNF- 3/ Fkh 0. 93 1285
129: 0. 951 CAal HONMD| O SU1
VESRFR/SREBL ?ﬁ?ﬁ&&a@%@ 0_6698‘521- sos 0|2 757 S 8a5 [ctatacaTATGttgtctta
V$EVI1/EVIL1.05 Ecotropic viral 802 - caataagacaaCATAtg
integration site 1 |0.80 818 810 (-) |0.750( 0.828
encoded factor
V$CLOX/CDP.0O1 cut-like 803 - ccAATAagacaacatat
homeodomain 0.75 819 811 (-) [1.000(0.776
protein
V$EVI1/EVIL1.02 Ecotropic viral 807 - tcaaccaatAAGAcaac
integration site 1 |0.83 823 815 (-) 11.000] 0.836
encoded factor
V$ECAT/NFY.02 nuclear factor Y 810 - atcaaCCAAtaagac
(Y-box binding 0.91 824 817 (-) |11.000; 0.960
factor)
V$HAML/AML3.01 Runt-related tcttatTGGTtgata
transcription
factor 2 / CBFA1 _
(core-binding  |0.84 881215 818  |(+)|1.000| 0.844
factor, runt
domain, alpha
subunit 1)
V$PCAT/CAAT.O1 E%klAaTrt?;? viral |7 94 881233— 818 (-) 11.000] 0.943 tcaaCCAAtaa
V$GATA/GATA.O1 ﬁg’:@et;:;l:slgg site 0.95 881380- 824 (+)11.000| 0.956 ggttGATAaataa
V$HNF1/HNF1.02 If-laec;t)g:ii nuclear 0.76 8813?4_ 826 (+)l0.757] 0.791 gGTTGataaataaagca
V$HOXT/MEIS1_HOXAS.01Homeobox 823 - gTGCTttatttat
protein MEIS1 0.79 835 829 (-)10.750| 0.797
binding site
V$ECAT/NFY.01 nuclear factor Y 837 - gttgtCCAAtaggga
(Y-box binding  |0.90 851 844 (+)(1.000{0.912
factor)
V$FKHD/FREAC2.01 Fork head 844 - aataggGAAAcaagata
RElated 0.84 860 852 (+)]0.750| 0.843
ACtivator-2
V$EVI1/EVIL.06 Ecotropic viral 846 - tagggaaacaAGATagg
integration site 1 |0.83 862 854 (+)(1.000] 0.960
encoded factor
V$GATA/GATAL.01 g/g:;—timdmg 0.96 885635- 859 (+)|1.000] 0.970 acaaGATAggtag
V$PCAT/ACAAT.01 Avian C-tvpe LTR [0.86|856 - {861 (-) [0.750| 0.867 \cccaCCTAtct

28



V$CDXF/ CDX2. 01 Cdx-2 ccattgt TTTAttcctctg nmammalian 1286 caudal
0.84 1304 1295 (+) 1.

0. 821298 1308 (+) 1.000 0.824 honeodomain 1318
(SRY-rel ated 0.90 1308- 1316 () 1.000 0.925 ttacaCAATggagtatt
1324 V$CREB/ HLF. 01 hepatic | eukem a 0.84 1310 -
factor 1330 () VS$VBPF/ VBP. 01 PAR-type chicken

ggt acATTAcacaat ggagt

000 0. 865

(0]

I ntesti nal
POU- f act ow0T3sme000s 87 1288 1295 () 0.894 0. 876 gaggAATAaaaeaatusodhi@oet - 6 1302
V$PDX1/ 1 SL1. 01 Pancreatic and tcctctgagTAATactccatt

transcr.

f

rel at ed

actor V$OCTB/ TST1.01

intestinal Iim

factor V$SORY/ 50X9.01 SOX

HVG box)

1320 0.901 0.920

aTTAGaecaat vit-eH-egeni-n—0—-86—1315—-—1320 {1} 1-000-0-8/1—pronpter—bi-hdi
1325 pr SRR MABECDO] CEpRRnG] G r,"’%“._.unce gmar:é Mattiglcat t gt ISARER S cca
bi ndi ng protein 0.94) Mrmagep (F)| 0 R@cKrI5S sion| sim\/$PDX1/ | SL1. 01
Pandgreatic and tctat |ghgTdatot acTaCRg ntestia i [0.82 1313 = 1323 (+‘
1.0C@5@j§§g(qgneoao Ti3x bgna | BCL[ghe VEHAM ANCI 0T T f M1 100
g 9 - ra'tgaé’al:z@'iE
1323 © 1330 (-) 1. 00proleidfik1aaalEgTaeT2e8t t | (15890 0-93%REF/ 01 Andr ogens
aat gvgeogemdMAxics cc fcageplaor DI pgéggz 0180 1B4 ] 47?( 3¢ |3983%ACAthgdact50 0. 819
sitd_ VSTEAF/ TEF1. 01|haterediner el alf 84| 928480 t HCATTCY L8yt nuscle factor 0.8
1355VEMBIRMITHL 1. 000 MIBI6 VSCWYB/ OMYB. D1 c- MyH, i frpor tleasttecABTT@ady i n
hengt opoesi s, cel | ul WWTBqQNm@qumy%;%hkubo R+900ddB68631356 (+) 1.000 0.990
avi gn nyobl astosis  VIEPJEh §Readene| V"33 WO D3/|060096 RCT/ US03/ 00707
Fam VﬁﬁTé #’Ul'd(l Furt HELE 'i"(?dlbd))‘ﬁt‘s Core Ve TT X Bequence | Elbé&aﬂ@AAtE&Qca‘cﬂl TO
- anchorStr. Sim  Si ke transcription 977 -
factor identified }0.86 943 935 (+)]1.000 0.950
in lymphoid B-
cells
V$OCT1/0CT1.06 octamer-binding 932 - } catgtgtcAATTcct
factor 1 0.80 046 939 (-} |1.000} 0.800
V$TALE/TGIF.01 TG-interacting tGTCAat
factor belonging 936 -
to TALE class of {1.00 939 (-)]1.000} 1.000
> 942
homeodomain
factors
VEMITF/MIT.01 MIT ccattctCATGtgtcaatt
(microphthalmia 935 - )
transcription 0.81 953 944 (-)|1.000| 0.835
factor) and TFE3
V$OCT1/0CT1.04 octamer-binding 0.80 941 - 948 (+)|0.846/ 0.800 caCATGagaatgggg
factor 1 ’ 955 ’ ’
V$GATA/GATA.O1 GATA binding site 0.95 962 - 968 (+)[1.000| 0.998 gaaaGATAagtcc
(consensus) ’ 974 ’ ’
V$SRFF/SRF.01 serum response |, . 968 - 977 (- 11.000] 0.672 atattttTATAaggactta
factor ’ 986 ’ )
V$CDXF/CDX2.01 Cdx-2 atatattTTTAtaaggact
mammalian 970 -
caudal related 0.84 088 979 (-) 1.000] 0.867
intestinal transcr.
factor
V$FKHD/XFD2.01 Xenopus fork 977 - tccttaTAAAaatatat
head domain 0.89 980 (+)11.000} 0.894 :
988
factor 2
V$MEF2/MEF2.01 myogenic 970 - agtccttaTAAAaatatatatta
enhancer factor 2 0.74 992 981 (+)|1.000] 0.740
V$TBPF/TATA.O1 cellular and viral 973 - ccttaTAAAaatatata
TATA box 0.90 989 981 (+)]1.000{ 0.963
elements
V$CART/CART1.01 Cart-1 (cartilage 978 - ) acTAATatatattttta
homeoprotein 1) 0.84 994 986 (-) 11.000{ 0.870
V$CART/CART1.01 Cart-1 (cartilage 985 - B caTAATtactaatatat
homeoprotein 1) 0.84 1001 993 (-) 11.000j 0.855
V$SATB/SATB1.01 Special AT-rich cataattacTAATatat
sequence-binding 985 - }
protein 1, 0.93 1001 993 (-)11.000{0.943
predominantly
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nyb V$APAR/ THLE47. 01 Thi ngs/ E47 gcaat agCCAGaacctg heterodimer, TH1L bHLH
menber specific 0.93 1378 1386 (-) 1.000 0.932 expression in a 1394

vari ety oWoosnkwyoni c tissues VSCP2F/ CP2.01 CP2 0.90 138#2cTAB890076) 1. 000
0. 945 gcaat agCCAG 1394 V$CHOP/ CHOPRP. 01 heterodi ners of 1386- att TGCAat agcc
CHOP and 0.90 1398 1392 (-) 1.000 0.951 C/ EBPal pha V$CEBP/ CEBP. 02 C/ EBP

bi ndi ng 0.85 1385- 1394 (+) 1. 000 0.853 tggctattGCAAataaccc site 1403
V$MEF2/ HVEF2. 01 nyocyte 0.76 1384- 1395 (+) 1.000 0.809

ct ggct att gcAAATaaccctgc  enhancer factor 1406 V$OCT1l/ OCT1. 03

oct amer-binding0-85-1388 1305 -l-) 1 000088 ct ULttgr-AAAT';v;n'-r- —actor
1402 RIPEYARBEX g1 sel@hapec onL ogjtiem 13b,- Ca@WBatfix) 1. ooo—‘é’—é%fé
ggt t|ATTTg M bi ndi ng Tofaremalign? OB GEREY | ein. wim | ke 1422 -
acatatgtcattATTG—h e o 7D 1438 14B0(+) 70975 0761 protein
V$O(T1/ OCT1. 05 oct anpiymdkyél, ng O. 90 1423 - 1430 () 0.]944 0.938
CATATgtcattattg facpodst datds MSHOXF/ HOX1- 8. 01 Hox-1.3, catatgtcATTAttgta
vertiebrate 0.83 14233“1@3*2" +2| 1.0p0 0/836 homeobox 1439 protein
V$PDY1/ PDX1 01 Pdxl tt sat adaaTAATdacat ::tJéL napncteatic and 0 7
1423V$BfE§/§RR‘3 5’1 1. 0008 MO §p‘5cg ‘ﬁt"@atﬁsﬁ%ﬁé 1683 | ojreadiones [FFAPAREIY SOXG. 01
Sox-19 43¢ {n L - 000 0 P70 tcatacAATaat gou,a]g 1442
uth] ATASTE tat
wa%‘ﬁ%ﬁ gg oct amagmbjdg hiRg @_@@8714:%5- 145d. 7671 d.765 44 % gcff
aATATgt aaaacaga f act protdn 1458 VBCREBPE4BP4. D1 |[EABP4, bZI P
t t t qepaivaySSIAAaacagaBinddgeed far . 8fg1443- 1453 (- 1 06§taTB56
transcriptional 1463[S8twpr essor |(OVBVERE/|VBP. (11) RAFRY 098 chi cken t TTACatattt
homeodomains
V$NKXH/DLX1.01 DLX-1, -2, and -5 990 - _ ccatAATTactaa
binding sites .91 1002 996 (-) |1.000] 0.976
V$HOXF/HOX1-3.01 Hox-1.3, aacccataATTActaat
vertebrate 989 -
homesbos 083005 997 (-) 11.000| 0.886
protein
V$PDX1/PDX1.01 Pdx1 (IDX1/IPF1) attaacccaTAATtactaata
pancreatic and 988 - _
intestinal 0.74 1008 998 (-)11.000] 0.775
homeodomain TF
V$FKHD/XFD3.01 Xenopus fork 998 - tatgggttAATAattaa
head domain 0.82 1014 1006 |[(+)]|0.826|0.844
factor 3
V$HNF1/HNF1.01 hepatic nuclear 1000 - _ aCTTAattattaaccca
factor 1 0.78 1016 1008 (-) [0.755| 0.857
V$HNF1/HNF1.01 hepatic nuclear 1002 - gGTTAataattaagtca
factor 1 0.78 1018 1010 |(+)|1.000| 0.966
V$PAX4/PAX4.01 Pax-4 paired taatAATTaag
domain protein,
together with 1005 -
A6 involved in10-97| 1015 [1010  |(+)[1.000] 0.972
pancreatic
development
V$HOMS/S8.01 Binding site for 1007 - cttaATTAt
S8 type 0.97 1015 1011 (-) 11.000] 0.995
homeodomains
V$HOXF/HOX1-3.01 Hox-1.3, ctgacttaATTAttaac
vertebrate 1003 -
homeobox 0.83 1019 1011 (-){1.000} 0.873
protein
V$NKXH/DLX1.01 DLX-1, -2, and -5 1005 - taatAATTaagtc
binding sites 0.91 1017 1011 |(+)|1.000 0.988
V$RBIT/BRIGHT.01 Bright, B cell 1005 - taataATTAagtc
regulator of IgH [0.92 1017 1011 [(+)[1.000| 0.931
transcription
V$TBPF/ATATA.O1 Avian C-type LTR 1005 - taataatTAAGtcagag
TATA box 0.81 1021 1013 |(+)|1.000 0.881
V$CREB/CREBP1.01 CAMP-responsive 1004 - _ tagctctgACT Taattattaa
element bindina |°-89| 1024 |1014 | (1) [0.766/0.819
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vitell ogenin 0.86 1449- 1454 (+) 1.000 0.886 pronoter-binding 1459 protein
V$TBPF/ MTATA. 01 Muscl e TATA box 0.84 1455- 1463 (+) 1.000 0.841
t at tt TAAARoasmotode 1471 VSPBXF/ PBX1. 01 homeo domain 469 - pe#/a50%60707L. 000

0. 783 caagCAATct aga
1467 -

I nformati on Opt.
proteins in

mul ti conponent

fact or

34

Pbx-1 0'78 1481 V$COwWP/ COW1l. 01 COW1, 0.76
1477 (+) 1.000 0.765 tctctagATTCett gt aat at
PCT/ US03/ 00707 Fam |ly/ matrix Further
tam -anchor Str.

WO 03/ 060096

Position Core Matrix Sequence
Sim Sim cooperates with 1487 nyogenic
conpl ex V$SORY/ SOX5.01 Sox-5 0.87 1478 1486

(_) 1 0000997 tttaaCAATattaca g 1494 \v/$ K} _
t at tjgt TRARIAMAUX Rl at edrtbed |50FOIHES (1) 1copmaraBs AC PSHERSS 2
V$PDX1/ | SL1. 01 Pancr palnfermatign c At afgdashewdraal gimatsimi nt estinal |im 0. 82
11495-—1505(+) 1. 00 ﬂrd?eiﬁ%g hongodpmar 151 factor —VBHOXF HOXT=370%
HOX - Ner3) tATT vertebrate 08311499 1507 (] 872
RARRORES 61 AR rélbted (tadttancreldadic
home*ﬁox 1515 pr ot elofph¥S RS rPX%L 19%7311@& (+-FX26d| P
tttatagcaTTATt act ct clalphggancreat | c aAPd> 0. 74 1498 1508 (F) 0.826 0.843
| Nt ge$ACABICAABAIS  honedumandvireF|\GHTART| XYENT2, 07 gg%g oeg@@TeATaat gct at aaa
_ 0. 1 85651998
hongaodomain factor XHSAMTbBox o 8P "THH32 ’IR’I"§ z+) 0.0 829 early BMP
151 8VEYKFHAIK<AY02 resp?ac g d‘\V@@XF/ CDX2. 01 Cdk-2 tttaatt ¥ PATGEatt a
manmmal i an 1507 caudal, c@xéﬁ%n oS4 1Q522{510%§16(_)(i})0c;-0999 0.906 intestinal
transcr. homolog low 1034
affinity sites
V$CREB/HLF.01 hepatic leukemia 1022 - ) ctagtGTTTcttaatggctag
cactor 0.84|" 145 [1032 | (-)[0.770) 0.842
V$HOXF/HOX1-3.01 Hox-1.3, gcttcataATTAatata
vertebrate 1056 -
homeabox 0.83 1072 1064 |(+)|1.000] 0.891
protein
V$HOMS/S8.01 Binding site for 1061 - attaATTAt
S8 type 0.97 1065 (-) [1.000] 0.995
. 1069
homeodomains
V$NKXH/DLX1.01 DLX-1, -2, and -5 1059 - tcatAATTaatat
binding sites 0.91/% 57, 1065 |(+)[1.000] 0.988
V$RBIT/BRIGHT.01 Bright, B cell 1059 - tcataATTAatat
regulator of IgH [0.92 1065 |(+)[1.000]| 0.952
. 1071
transcription
V$BRNF/BRN2.01 POU factor Brn-2 1058 - ttcataatTAATatagt
(N-Oct 3) 0.91 1074 1066 |(+)11.000| 0.945
V$0CT1/0CT1.06 octamer-binding 1060 - _ actatattAATTatg
factor 1 0.80 1074 1067 |(-){1.000| 0.885
V$HOXF/HOX1-3.01 Hox-1.3, gatactatATTAattat
vertebrate 1061 -
homeobox 0.83 1077 1069 | (-){1.000]| 0.854
protein
V$OCT1/0CT1.06 octamer-binding 1079 - tgtatgttCATTtgg
eactor 1 0.80[" 593 1086 |(+)[0.750| 0.875
V$FAST/FAST1.01 FAST-1 SMAD 1080 - gtatgttCATTtggg
interacting 0.81 1087 |(+)]0.850| 0.887
) 1094
protein
V$RREB/RREB1.01 Ras-responsive 1081 - cCCCAaatgaacata
element binding [0.79 1095 1088 (-) [1.000] 0.816
protein 1
V$E2FF/E2F.02 E2F, involved in tcagcccCAAAtgaa
cell cycle 1085 -
regulation, 0.84 1099 1092 (-) |11.000; 0.849
interacts with Rb
pl107 protein
V$CREB/TAXCREB.O1 Tax/CREB 1091 - tggggcTGACacagttctggg
complex 0.81 1111 1101 (+)|1.000{0.828
V$AP1F/VMAF.01 v-Maf 0.82 10922- 1102 |(+)[1.000| 0.833 g99g9cTGACacagttctggga
’ 111 ) ’
V$MYT1/MYT1.01 MyT1 zinc finger 1123 - aggAAGAytactt
transcription 0.75 1135 1129 |{(+)|0.750;0.791
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f act

or

V$MEF2/ MEF2. 05 MEF2 0.96 1505- 1516 (+) 1.000 0.983

aat aat gct aTAAAaat t aaaaa 1527 V$HNF1/ HNF1. 01 hepatic nuclear 0.78 1510-
1518 (-) WO0356@9805 t TTTAattttt at agca

oct armer - bi ndi ng 0.801511 1518 (+) 1.000 0.832 gct at aaaAATTaaa
1525 V$TBPF/ TATA. 02 Mammal i an C-

0.89 1526 1518 (+) 1.000 0, 991 box
proteins MsX-1 0.97 152 15 26 -

1510 -

f act or

1 1526

t gct aTAAAaat t aaaa

V$ OBTT/tSaF/d0706

factor 1

type LTR TATA

VENKXH MBX. 01 Honeodommin ttt TAATtttt at
1520 (-) 1.000 0.989 and MsX-2

V$RBI T/ BRI GHT 01 Bri ght, B cell 1515- taaaaATTAaaaa regulator of IgH 0.92
15271523 044 —t+anserpi-or—VSMERZFAMER2-01—myroeyte 080514
1525 ’*‘lFaTt"Z‘/dﬁa@“m at Zaebat TA o5 Phat-a fact or ce
VSEMI 1/ EVI 1. 02 Ecot r ppinforgiatign 81 °f‘5 hdrb 34 sim) sim00 0, 872
aat gqatgatAAGAaaga T W ERT ALY BTTE 54285 WO 03/ 060096 PCT/USO3/ 00707
Fam|ly/ matrix Positi gamegre Mat[i x Sequence linformatijon Further Ot. Str.
Sinmg_ Sim - from anchvewrogepestoded f act on VSGATA/ GATAL. 02 GATA-bi nding 0.991
1528V$CLEBALYXP1 1. 000| 0,993 t aat %‘[A%gaﬂﬁMf BCH 19504l o BSACTABBATALGATAS. 02
GATA-binding 091 1587- 1543 (+) ] 8 Q31 gaaAGAIccitata factor 3 1549
VSGATHINGATING?-BD  GATA ﬂsr; g.nhﬁeao @]821?55’?2’-11&565( Xt))oolo @@@aeg@w&gatcmmgaaaat
f act "j; ?)F 57—V 2—octatet—bindi ¢ ; 1561 568—(+—H
0. 867 EHGATCRRaat t t ale A et or. 1| 1575 V$CEBP] CHBPB) 01 cEAi?fP% A?%‘%#été’r
aaaatttaGAAAt acttta |Mrcedhdng pr ptes|h>0.1Q4456(7) [18d6H06d7)| 0. 985 0. 964 beta
1585 V$PLZF/ PLZF. 01 Praoseioocyt | ¢ AtdTAAAgt attltct | | eukeni a zink 1574
finder (TE with 0 86/p%%A8Y 1581 [-)|0 9%8 0. 86 nine Krueppel like zink
i PERC PBAR/ H 45 t acta
f i NgEFPEROATBARADEY PAX3 hg&maén‘}érss PRI 16177;'11C§§¢ag(r_ggb@(g)o,7gtplfmﬁqﬁ APIFORAGY:
V$CLQX/CLOX.01 Clox 0.81 11117839 1181 |(+)[0.804| 0.831 gtctaaATCCatatatg
V$HNF6/HNF6.01 Liver enriched ctaaaTCCAtatatg
Cut -
Homeodomain 1175 -
transcription 0.82 1189 1182 {(+)|0.833|0.929
factor HNF6
{(ONECUT)
V$SRFF/SRF.02 serum response 1177 - aaatCCATatatgaatgag
factor 0.83 1195 1186 |(+)!1.000| 0.851
V$CLOX/CDPCR3.01 cut-like 1180 - actcattcatatATGGa
homeodomain 0.75 1196 1188 | (-)[1.000]|0.761
protein
V$PIT1/PIT1.01 Pitl, GHF-1 actcATTCata
pituitary specific 1186 -
pou domain 0.86 1196 1191 (-) {1.000| 0.919
transcription
factor
V$HMTB/MTBF.01 muscle-specific 1196 - tggtATGTa
Mt binding site 0.90 1204 1200 (-) [0.807{0.901
V$FKHD/HFH8.01 HNF-3/Fkh 1200 - gaaagayAAACatggta
Homolog-8 0.92 1216 1208 |(-)|1.000]0.922
V$E4FF/E4F.01 GLI-Krueppel- gtgAGGTaaccce
related
transcription 1223 - _
factor, regulator 0.82 1235 1229 (-} (0.789) 0.898
of adenovirus E4
promoter
V$CREB/HLF.01 hepatic leukemia 1221 - atgggGTTAcctcactcagga
tactor 0.84/5,, [1231  |(+)[1.000| 0.854
V$VBPF/VBP.01 PAR-type chicken gTTACctcact
vitellogenin 1226 -
promoter-binding 0.86 1236 1231 |(+)[1.000] 0.903
protein
V$OCT1/0CT.01 Octamer binding 1259 - cgcAGGCaaatgaat
site (OCT1/0CT2 |0.79 1273 1266 |(-)|0.758(0.870
consensus)
V$STAT/STAT6.01 STAT6: signal 0.84|1261 -{1270 |(+)]0.758| 0.850 {tcattTGCCtgcgaatttt
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expressed in enbryogenesis, 1587 nutations 0.76 1599 1593 (-) 1.000 0.763
correlate to Waardenburg Syndrone V$CREB/ATF.O01 activating 1588-

t accac TGAEQaaasmbd@t at transcription 0.90 1608 1598 (+) 1. @0@/BoH@Bo7 f act or
V$APAR/ TH1E47. 01 Thi ngs/ E47 tttaatt CCAGacattc heterodi ner, THL bHLH nenber
specific 0.93 1614- 1622 (-) 1.000 0.959 expression in a 1630 variety of
enbryoni ¢ tissues VSNKXH MSX. 01 Homeodorai n 1619- ctt TAATtccaga proteins
M5X-1 0.97 1631 1625 (-) 1.000 0.977 and MSX-2 V$RBI T/ BRI GHT. 01 Bright, B

cell 1620- ctggaATTAaaga regulator of IgH 0.92 1632 1626 (+) 1.000 0.923
tr ansecri-ption \VEOCTBLTST1 01 P actor-Ts 0.-87 1620 1627 /-l-\ 1000

0. 898 cFRBINMAULXgaah  Eh@nér 6 @L&%HL X8o/@mdbisl al - | esSeayence
cagTAATttcttt homeot dimearmagion 1 Q;TBkicﬁor 1s®0() sm.915 transcription 164D
f actjo T VSGREF PRE-Of _Prpus ﬁd:,‘l ne 132%’ ——aapggaattacTGrcttt—receptor
bi ndi ng 0.84 1646 16§“ft % op 0 site \$TB%F/ TATA. 01 cel lul ar and
viral 0.90 1636 - 164@n¢mmmﬁ5000 0L 934 (ttat aTAAAgaacagta 36 WO 03/ 060096
PCT/\US®3F@O¥DT1 Fam |cpk-eatri x Ppsition|Core N@tri Sequetae TTAagsttdae r
01)t|-from Str. | nformerimehian anchof,pm _Sim TATA box 1652 elenents
VS$FKHD/ XFD2. 01 Xenopli ei 'dp ,'@f:ig§?84a¢zsat1§ﬁAA§bhe%&ﬁ ‘86%ead domain 0.89 1653
1645 (-) 1.000 0.890JActor 2
V$SORY/S0X9.01 SOX (SRY-related 1280 - _ taaaaCAATggaatctt
HMG box) 0.90 1296 1288 |(-) [1.000j0.990
V$FKHD/HFH2.01 HNF-3/Fkh 1285 - B aggaataaAACAatgga
Homolog 2 0.93 1301 1293 (-) [1.000} 0.931
V$CDXF/CDX2.01 Cdx-2 ccattgtTTTAttcctctg
mammalian 1286 -
caudal related 0.84 1304 1295 {(+)|1.000]0.865
intestina! transcr.
factor
V$OCTB/TST1.01 POU-factor Tst- 1288 - B gaggAATAaaacaat
1/0ct-6 0.87 1302 1295 |(-) |0.894{0.876
V$PDX1/ISL1.01 Pancreatic and tcctctgagTAATactccatt
intestinal lim- 1298 -
homeodomain 0.82 1318 1308 |(+)|1.000{0.824
factor
V$SORY/S0X9.01 SOX (SRY-related 1308 - ) ttacaCAATggagtatt
HMG box) 0.90 1324 1316 |(-)[1.000{0.925
V$CREB/HLF.01 hepatic leukemia 1310 - ) ggtacATTAcacaatggagta
factor 0.84 1330 1320 (-) [0.901| 0.920
V$VBPF/VBP.01 PAR-type chicken aTTACacaatg
vitellogenin 1315 -
promoter-binding 0.86 1325 1320 |(-) [1.000(0.871
protein
V$CEBP/CEBPB.O1 CCAAT/enhancer 1313 - tccattgtGTAAtgtacca
binding protein [0.94 1331 1322 }(+)]0.929(0.955
beta
V$PDX1/1SL1.01 Pancreatic and tccattgtgTAATgtaccaca
intestinal lim- 1313 -
homeodomain 0.82 1333 1323 |(+)|1.000(0.859
factor
VEHAML/AMLL.01 runt-factor AML-1(1.001" 323 “11330 | (-) [1.000| 1.000 [2223t9TCGTacatt
V$GREF/ARE.O1 Androgene 1323 - aatgtaccacaTTTTctee
receptor binding [0.80 1341 1332 {(+)]0.750|0.819
site
V$TEAF/TEF1.01 TEF-1 related 1343 - taCATTcttcagt
muscle factor 0.84 1355 1349 |[(+){1.000]| 0.896
V$CMYB/CMYB.01 c-Myb, important caGTTGagg
in hematopoesis,
cellular 1352 -
equivalent to 0.99 1360 1356 [(+)]1.000| 0.990
avian
myoblastosis
virus oncogene v-
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V$TBPF/ TATA. 01 cel |l ul ar

and viral

1654 1646 (-) 0.891 0.923 elenents

ctattatt avlbdwegaacag donmain,

tran

tttat at aaTAATagact gt a

hone

scriptional

odomai n 1664

1

658

1638-

tatt aTATAaagaacag TATA box 0.90

V$CREB/ E4BP4. 01 E4BP4, bzl P

0.80 1638- 1648 (-) 0.769 @C&a503/00707

repressor V$PDX1/1SL1.01 Pancreatic and
lim 0.82 1644- 1654 (+) 1.000 0.836

I nt esti nal
factor V$COWP/ COWPL. 01 COWPL,
cooperates with nmyogenic 0.76 1648 -

t at aat aATAGact gt aaaat
1658 (+) 0.791 0.760 proteins in 1668

mul ti conponent conpl ex V$TBPF/ TATA. 02 Manmalian C 1658 -
gact gFAAAat-ggeaac—type—tETRTATA6-89-1674—1666—(+—+ 099 0--912—bex
VI Horr Panpr BT, of er Garthai562l, o385 gcchadicore ated SEMERES76 166
(+) |0.750 0.817 resppnuéergiadinen B nm( M—l&m bi ndi ng 1660
ct gt @a@at geCAACT T | ot erm REXKT 089716781669 (+) 17000 0. 907
V$NNW+ HdZ oW T &R /547nQET rapAAGItgeTat | tTg nscrb&gggaQ&A@&&TaCI or
I nvol ved in 0.88 167%etkédnet,-TH1[L. 000 0,882 | prji many neur ogenesi s
V$O(GT1/ OCT1. 06 oct ampHLthimadberg 0. 80 1683 - 1690 (+) 1./000 0.878
tattft gct AATTcac facrz§g<r-"f'1 1697 u@gﬁ%@/-ﬁ@&l MAHGofs 0 36€H1 1/ Maf G
t cctigTGAAL t agcaaat at Varle&égﬁf i rert°°4681 bjnding|to 0.81 1701 1691 (-)
0.777 0.865 subcl asikmBlyoPl sites V$NKXI—V MSX2. 01 Musicl e segnent
t gCT/AAL t cacag horreoubsnnzesz 1687 hpnol ogue of |0.95 1699 1693 (+) 1.000
0. 969scrRr/orxm@hi | a ( HPX, 8) V$FA§§/ E2RT].. 891 FAS] 2.dol SMADocaatagmiagt gAATTagca
) . -371.0 . =
i nteracting 0.811687/1694 (-) 0l 85013044 &
V$CHOP/CHOP.01 heterodimers of 1386 - att TGCAatagcc
gl/-lE%F;:lg?\a 0.90 1308 1392 | (-)|1.000]/0.951
V$CEBP/CEBP.02 g:i/tEBP binding 0.85 11348053- 1394 |(+)[1.000| 0.853 tggctattGCAAataaccc
V$MEF2/HMEF2.01 ?n‘\%crzlct:r cactor 0.76 1131?;6- 1395 |(+)[1.000| 0.809 ctggctattgcAAATaaccctgce
V$OCT1/0CT1.03 octamer-binding 1388 - ctattgcAAATaacc
0.85 1395 |(+)|1.000|0.889
factor 1 1402
V$HMTB/MTBF.01 muscle-specific 1394 - _ ggttATTTg
Mt binding site 0.90 1402 1398 (-) |11.000| 0.900
V$CLOX/CDPCR3.01 cut-like 1427 - acatatgtcattATTGt
homeodomain 0.75 1438 1430 ((+)[0.975/0.761
protein
V$OCT1/0CT1.05 octamer-binding 1423 - CATATgtcattattg
factor 1 0.90 1437 1430 |(+)10.9440.938
V$HOXF/HOX1-3.01 Hox-1.3, catatgtcATTAttgta
vertebrate 1423 -
0.83 1431 |(+){1.000/0.836
homeobox 1439
protein
V$PDX1/PDX1.01 Pdx1 (IDX1/IPF1) ttcatacaaTAATgacatatg
pancreatic and 1423 -
. . 0.74 1433 |{(-) |1.000/0.889
intestinal 1443
homeodomain TF
V$SORY/SOX5.01 Sox-5 0.87 1{142462- 1434 | (-)|1.000| 0.870 tcataCAATaatgacat
V$OCT1/0CT1.05 octamer-binding 1444 - ) aATATgtaaaacaga
factor 1 0.90 1458 1451 | (-)[0.944|0.914
V$CREB/E4BP4.01 E4BP4, bZ1P tttaaaatatGTAAaacagat
domain, 1443 -
transcriptional 0.801' 1463 1423 |(-)|1.000)0.856
repressor
V$VBPF/VBP.01 PAR-type chicken tTTACatattt
vitellogenin 1449 -
.o 10.86 1454 |(+)[1.000{0.886
promoter-binding 1459
protein
VETBPF/MTATA.01 Muscle TATA box [0.84'+>> *[1463 |(+)[1.000] 0.841 [FotHTARACCatetet
V$PBXF/PBX1.01 homeo domain 1469 - } caagCAATctaga
factor Pbx-1 0.78 1481 1475 | (-)|1.000{0.783
V$COMP/COMP1.01 COMP1, 0.76]|1467 -|1477 [(+)|1.000] 0.765 [tctctagATTGettgtaatat
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protein 1701 V$PBXC/ PBX1_MEI S1.03 Binding site for a 1686-

ttgct aat TCACaggat Pbx|/Meisl 0.76 1702 1694 (+) 0.750 0.788 heterodi ner 37
WO 03/ 060Ww0d38@DH4JS03/ 00707 Fam | y/ matrix Position Core Beguwsoze7ofurt her
OPt. Str. Matrix Information -from- anchor SSim Sim to V$Cl ZF/ NwP4. 01
NVP4 (nucl ear agAAAAaatcc matrix protein 4) 1699 / CZ (Cas- 0.97 1709
1704 (-) 1.000 0.973 interacting zinc finger protein) V$STAT/ STAT6. 01
STAT6: signal agatgTTCCaaagaaaaaa transducer and 0.84 1702 1711 (-) 1.000
0.908 activator of 1720 transcription 6 V$APAR/ TALI BETAE47. 01

Tal -betalF47 087 1710 1718 (-} 1 000 0-910 tigit CAGALgttceaa

het arodF ARIVARIEX S SORY gy, O HEESEY) hi G- AATTt cccridyence
nobi|lity- group prote ri“fW("?f)'O" e Gtnanaxr ;i [ption 1720 factor
Org i Zi g 0921736 C&Olpé%téswth 1T 4‘37 Yoo 4 KO a nNucCl ear

protlei n- DNA transcr np,bg@,rta c
acaAATTt ccctt transcprgpdinsom 172
0. 750 0.757 pri mary|TisporpepEs|
1737(+)} 1000 0 771 1PPRI®:ct TATIA atcac  fhet

Vet e OBY/SPReOhgt GAT[Eoasat aaggg o.sgéﬂg’glmaﬁ e| (HQKoeo Q87 P TateE g0’ () 1.00

0. 9C\?$Fkhblﬁhﬁcztbl J.I‘I-f:orkiﬁgébb'UbU)\ dlCl O VIOIiJATT IVI:I OJ. WAA)NCE]WAH:UUUX
t

VEMWYT1/|MYT1. 01 |MyT1 zi nc finger
br i nvoljved|in Q.75 1735 1729 (+)
RFF/ SRF.|01 $erum response 0.66 1728

atcac factlor 1746 \/¢I—lﬂYEI HOXA9- 01

(=)

gTGATt cat'at aa RElated 0.84 11458051' 1493 |(+)[1.000| 0.885
ACtivator-2
V$PDX1/ISL1.01 Pancreatic and catagagagTAATaatgctat
intestinal lim- 1495 -
homeodomain 0.82 1515 1505 |[(+)|1.000]0.839
factor
V$HOXF/HOX1-3.01 Hox-1.3, atagcattATTActctc
vertebrate 1499 -
homeobox 0.83 1515 1507 | (-) [1.000;0.872
protein
V$PDX1/PDX1.01 Pdx1 (IDX1/IPF1) tttatagcaTTATtactctct
pancreatic and 1498 - )
intestinal 0.74 1518 1508 |(-)|0.826(0.843
homeodomain TF
V$CART/XVENT2.01 Xenopus agTAATaatgctataaa
homeodomain
factor Xvent-2; 1502 -
early BMP 0.82 1518 1510 [(+)|1.000[0.829
signaling
response
V$CDXF/CDX2.01 Cdx-2 tttaattTTTAtagcatta
mammalian 1507 -
caudal related 0.84 1525 1516 |(-)|1.000[0.906
intestinal transcr.
factor
V$MEF2/MEF2.05 MEF2 0.96 11550257— 1516 |(+)[1.000| 0.983 aataatgctaTAAAaattaaaaa
V$HNF1/HNF1.01 hepatic nuclear 1510 - } tTT TAatttttatagca
factor 1 0.78 1526 1518 |[(-)|0.755[0.805
V$OCT1/0OCT1.06 octamer-binding 0.80 1511 - 1518 |(+)|1.000| 0.832 gctataaaAATTaaa
factor 1 1525
V$TBPF/TATA.02 Mammalian C- 1510 - tgctaTAAAaattaaaa
type LTR TATA {0.89 1526 1518 [(+)|1.000{0.991
box
VENKXH/MSX.01 Homeodomain 1514 - tttTAATtE tat
proteins MSX-1 |0.97 1526 1520 |(-)|1.000(0.989
and MSX-2
V$RBIT/BRIGHT.01 Bright, B cell 1515 - taaaaATTAaaaa
regulator of IgH |0.92 1521 |(+)[1.000|0.944
e 1527
transcription
V$MEF2/AMEF2.01 myocyte 1514 - ataaaaatTAAAaataatgataa
enhancer factor 0.80 1536 1525 |(+)[1.000{0.807
V$EVI1/EVI1.02 Ecotropic viral 1526 - aataatgatAAGAaaga
integration site 1 0.83 1542 1534 |(+)|1.000/0.872
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protein MEIS1 0.79 174 17 46 -

V$PI T1/PIT1.01 Piti,

0. 86 174AW0b 04860099 1.000 0.912

binding site 0.95 11734- 1744 (+) 0.881 0.958 ttatatgaATCActtacattt

1740 (-) 1.000 0.797 binding site

transcription facto r VSAPLF/UARL00Q7 APL

17

54

GHF-1 agtgATTCata pituitary specific 1737 pou domain

V$VBPF/ VBP. 01 PAR-type chicken cTTACattttt vitellogenin O 86 1746- 1751 (+)
1.000 0.860 pronoter-binding 1756 protein

V$FAST/ FAST1. 01 FAST-1 SMAD

gcctgtt CATTtaaa interacting 0.81 1757 1764 (+) 0.850 0.829 protein 1771
V$HOXF/ EN1. 01 Honeobox gtttTTIAaatgaacag proteln engrailed 0.77 1759
1767———1-000-0-832 /nn 1)} 17753 03/ 060096 PCT/LS03/-00707
Fani [y FRPIYAmatx, oo Pegithéron old °ﬁ;9'h % Fqu trikinf or mat . from
- anchor Str. Sim S rEnfoy@iaEpE/ Akg"bLnNusc siinTAIMox 0.84 1763 - 1771
(+) 10000853 tTatl. TA4A &&lg a LT VSETSFETSZ. 0t t-Ets=2 binding
0. 86 2 doF) 1 a A GRaagt Sifte g
TKAfEReE §2T) myafale gg f¥gefaayt oty CAEAY,
MyT1 zinc finger gga&AGTugtgat Ot @mg@lﬁﬁﬂldh)l?@D°9?%ctor iivol ved in 0. 8B
1792vichk/cp¥y3.do. 000 [EaBRBindipy | rrgr% 1 5EEH 1§g§n§ } ﬁ 0/§§fl ddabBhkcttE Gowth
f actlor at aAATCacaact [factor Bndepengdencs4d |21 he| ‘T 'a%r 397 1782- 1789 protein
act §VEATA/FRABAY.02) 1. O0BTADIOOO t b@qs&&ﬁ-q_gggn% [ 8| 6 pOracAGBIBRE/ TATA. 01
cel lluLar_and viral 1/@Es®rdatt aTAAAL dhact A)T'A hox 0190 1800 ’I7Q?J\-)
1. 0QB* T4 TePenent s OCWWrBRMzé&Glg Dskd agt-po.76 nsey iaPéFﬁAaaaF?m (-) 1.00p
0. 933 *gg“&*@t“““Tcae%gr/é%LCbt 3) 3791 1802 VSHOKH-MELS E%ﬁg &E Hereoboe)
E PB.01 AT/enhancer aaaattta acttta
gTGAY‘ﬁ L g binding protein  |0.94 11556875' 1576 |(+)[0.985|0.964
beta
VV$PLZF/PLZF.01 Promyelocytic agcTAAAgtatttct
leukemia zink 1574 -
finger (TF with  |0.86 1588 1581 {(-) |0.958| 0.866
nine Krueppel-
like zink fingers)
V$PAX3/PAX3.01 Pax-3 paired TCGTcagtggtag
domain protein,
expressed in
embryogenesis, 1587 - _
mutations 0.76 1599 1593 (-) [1.000| 0.763
correlate to
Waardenburg
Syndrome
V$CREB/ATF.01 activating 1588 - taccacTGACgaaatttgtat
transcription 0.90 1608 1598 [(+)[1.000| 0.923
factor
V$AP4R/TH1E47.01 Thing1/E47 tttaattCCAGacattc
heterodimer, TH1
bHLH member
specific 1614 - _
expression in a 0.93 1630 1622 (-) 11.000]| 0.959
variety of
embryonic
tissues
V$NKXH/MSX.01 Homeodomain 1619 - cttTAATtccaga
proteins MSX-1 10.97 1631 1625 (-)11.000]| 0.977
and MSX-2
V$RBIT/BRIGHT.01 Bright, B cell 1620 - ctggaATTAaaga
regulator of IgH [0.92 1626 ((+)|1.000|0.923
¢ R 1632
ranscription
V$OCTB/TSTL.01 POU-factor Tst- 1620 - ctggAATTaaagaaa
1/0ct-6 0.87 1634 1627 |(+)|1.000| 0.898
V$NKXH/DLX3.01 Distal-less 3 cag TAATttcttt
homeodomain 1628 -
transcription 0.91| 0 1634 [ (-)[1.000]0.915
factor
V$GREF/PRE.O1 Progesterone 1628 - aaagaaattacTGT Tttt
receptor binding {0.84 1646 1637 |(+)1.000j0.922
site
V$TBPF/TATA.O1 cellular and viral [0.90[1636 -{1644 | (-) |1.000| 0.934 |ttataTAAAgaacagta
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protein MEISL 0.79 1788 1794 (+) 1.000 0.924 binding site 1800
VSMEF2/ AVEF2. 01 nyocyte 0.801783 1794 () 0.866 0.827

agt t gcat MbA3asmacaact t
Tst- 0.87 18017871 1794 (+) 0.894 0.898 tgtgATTTat aatgc
1/ Cct-6 Menber of the tgt GATTt at aat gcaa

enhancer factor

vertebrate HOX -

1805 V$OCTB/ TST1pr01/UR@Mb(7eTt OF

V$HOXF/ HOXA9. 01
0.87 1787 1795

(+) 1.000 0.971 cluster of 1803 honeobox factors V$BRNF/ BRN2. 01 PCQU f act or

Brn-2 1788 gtgatttaTAATgcaac

(N-Cct 3) 0.91 1804 1796 (+) 1.000 0.916

V$PARF/ DBP. 01 AI bum n D-box 0.841791 1798 (+) 0.884 0.891 atttaTAATgcaact

bl ndi “ ’Iin: \I¢fY"'|"IIfY"'I"I ﬁ’) Qct aeF b Irll nn ﬁ Q’) 170!: 18%2 /J_\
1.0 SE“V W*””“"ctgoabm‘fackgﬂ?T"f%OO Kbl C2. 01 FfRfSad 1816
cagt ct TAAAcaat gct  REIWfermatiogs 18, 1 dwhgri) |BM0GIN. 910 ACti vat or - 2
V$SCRY7"SOXTOTSUX-_5W-_I'81%§2 ) 10000 992 taaaCAATgCt aacca
1837 VS$AREB/ AREB6. 04|cARRe (At p| al | act gt GTT[Tcagc |regul atory 1837 el enment
bi ndisrgrb@62.8849 188@ndpt3 fod 00D 0| 981 Tact or| 6) [VSMIdMXAAgcagMy T zi nc
finger gggAAGTtt at gchedddamsior i ploisdn, (L4845 f alel jopod wm ved in 0.88 18 8 185
(-) 11000 0.889 pri ﬁaﬁqv 2np||r nnnnp:. S VSRBP /F’RP'IK Mammalian Q. 84 185]
1858V{BPF/IATHGA 0. 878 :Qtlags ;31% 4¥o gg )ggg PEFTAISRPYREOT 07
Famly/rratrlx Furtheele t|on ﬁelsmat I §e)q91 X 1|nf or mati on 01)t. tom
- StUecrR@BEEPa 0P T SigdEpat bﬂpsu ptyomal—186p —repr essW
V$OQT1/ 1. 02 oct angbmbhndi ng 3}§§26318875' 1882 (7@ Q._763 0.826
act ATGAaaacacat f acft@nscliptb889 kiase FREACH 1T 720P 8 head 1875
act at gaaAACAcatgc  RFepiessel 0. 78 1891 1883 (#) 11000 0 786 ACtivator-4
V$EBYHEOKENRARI 02 C- Mfé?cﬁﬁfdc@dQZ 1880- 1888 (+)| 0. 895 OttoppqyaaTAATagactgta
gaagaCACAt gct t aaa h d%l' Dmélfs RAB6/ RAN6.000 0Bas- 6 paired 0.75 1880
1889 () 0.773 0.791 fgijﬂ tgtoftet ¢
V$COMP/COMP1.01 COMP1, tataataATAGactgtaaaat
cooperates with
myogenic 1648 -
pr‘étgins - 0.76[ 1 5eg |1658  |(+)[0.791]0.760
multicomponent
complex
V$TBPF/TATA.02 Mammalian C- 1658 - gactgTAAAatggcaac
Eype LTR TATA  |0.89| 7, 1666 |(+)|1.000| 0.912
[0).4
V$IRFF/ISRE.O1 interferon- 1662 - gtaaaatgGCAActt
stimulated 0.81 1676 1669 ((+)|0.750|0.817
response element
V$XBBF/RFX1.01 );r(t;toeﬁnbgf:d):(rig 0.89 11666708 1669  |(+)[1.000|0.907 ctgtaaaatgGCAActttt
V$MYT1/MYT1.02 MyT1 zinc finger taaAAGTtgccat
transcription 1667 -
fa;tor involved in |0.88 1679 1673 (-) |11.000| 0.882
primary
neurogenesis
V$0CT1/0CT1.06 octamer-bindin 1683 - tatttgctAATTcac
$ocTy/ eactor 1 9 l0.80f g5 1690 |(+){1.000| 0.878 [*9
V$APLF/TCF11MAFG.01 TCF11/MafG tcctgTGAAttagcaaatatt
heterodimers, 1681 -
binding to 0.81 1701 1691 (-}10.777) 0.865
subclass of AP1
sites
VENKXH/MSX2.01 Muscle segment tgCTAAttcacag
homeo box 2, 1687 -
homologvue of 0.95 1699 1693 |(+)1.000| 0.969
Drosophila (HOX
8)
V$FAST/FAST1.01 FAST-1 SMAD 1687 - tcctgtgAATTagea
intergcting 0.81 1701 1694 | (-)10.850|0.866
protein
V$PBXC/PBX1_MEIS1.03 |Binding site for a 1686 - ttgctaatTCACaggat
Pbx1/Mt_aisl 0.76 1702 1694 |(+)|0.750/0.788
heterodimer
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domain protein 1898 V$IRFF/ I RF3.01 Interferon

cttaaa

ggCAAAt ct regul atory

factor 0.86 1891 1898 (+) 1.000 0.874 3 (IRF-3) 1905 V$HNF1/ HNF1. 02 Hepatic

nucl ear OWG®34080% 19
V$FKHD/ FREAC2. 01 For

03 (-)

k head 1898-

ct gaggTAAAgatttgc
(-) 1.000 0.853 ACtivator-2 VS$EAFF/ EAF. 01 Gl - Krueppel -

0.858 0.782 aGGlAaagatttgcctt PpLaatses/oato71911
REl ated 0.84 1914 1906

ct gAGGTaaagat

related transcription 0.82 1902 1908 () 0.789 0.830 factor, regulator 1914
of adenovirus E4 pronmoter V$CREB/ CREBP1.01 cAMP-responsi ve 1900-
aaatcttt ACCTcagttaact elenent binding 0.80 1920 1910 (+) 0.766 0.820
pr oteta—t \i}‘x}"B]—r"’E"’BP 01+—PARtyp ep—t+TFAGeteagt—wvi-teH-ogenin—0-386
1905—1 52/ Natxgag o,ae.zhefprom;_fr.’::;d'?..d. ..étllaﬁ.&m_akei n Vs 1.01
MyT1 zinc f| nger gaaTAcireatiey [Tr gyscrangheron | 8912 stact or i nvol ved in 0.75
1924y NfGPal010- M GcPE T TTRT Y[ TTEU ogen_v5| ) 4‘$JHNI:;é'Aﬂ'NEaI‘atCQ1 tepatic
nuclliear 0.78 1913- 1bairiptoteid 4PPO 36 11 aGITAgctattccatag factor 1 1929
V$PQAT/ CAAT. 01 cel | ul/&iz @ag vi r Q197 0 |17928  (19880q 9)9720 856 0. 925
agagCCATt ga CCAAT b eri@‘BSZrS‘?uHNFG HNF6 01 Liver enriched tgaacTCAAt ggctc
Cut |- Herpodarain—0- 88 g-e )} 110000873 |t+anseription—1943 factof
VRSl (et VSPXE ofL H%gzsl te of PAXR ctTGAA%"tt%TES Prreifiane X
0. 98 1935 1940 (-) ;LctQ,Q@r& 980[0-Feceptdt) / RXRL-9Y48%9%sp. CAR 40 WO
03/ 060096 PCT/ US03/ Opréfsériptleawi | y/ matri x Further Positijon Core Matri x
SequmeR/TALlBETAE47.01 Tal-1beta/E47 1710 - ttgttCAGAtgttccaa
heterodimer 0.87 1726 1718 |(-)[1.000/0.915
V$SORY/HMGIY.01 HMGI(Y) high- tgaacaAATTtcectta
mobility-group
protein I (Y),
architectural
transcription 1720 -
factor organizing (0.92 1736 1728 |(+)|1.000/0.953
the framework of
a nuclear protein-
DNA
transcriptional
complex
VEMYT1/MYT1.01 MyT1 zinc finger acaAATTtccctt
transcription 1723 -
factor involved in |0.75 1735 1729 |(+)|0.750|0.757
primary
neurogenesis
V$SRFF/SRF.01 serum response 1728 - tttccctTATAtgaatcac
factor 0.66 1746 1737 |(+)[1.000|0.771
V$HOXF/HOXA9.01 Member of the agtGATTcatataaggg
vertebrate HOX - 1731 -
cluster of 0.87 1747 1739 | (-)1.000{0.908
homeobox factors
V$HOXT/MEIS1_HOXAS.01{Homeobox 1734 - gTGATtcatataa
protein MEIS1 0.79 1746 1740 | (-)|1.000{0.797
binding site
V$PIT1/PIT1.01 Pit1, GHF-1 agtgATTCata
pituitary specific 1737 -
pou domain 0.86| 747 [1742 | (-)[1.000/0.912
transcription
factor
V$APLF/AP1.01 AP1 binding site [0.95 11773544' 1744 |(+)|0.881|0.958 [ftatatgaATCActtacattt
V$VBPF/VBP.01 PAR-type chicken cTTACattttt
vitellogenin 1746 -
promoter-binding 0.86 1756 1751 [(+)/1.000|0.860
protein
V$FAST/FAST1.01 FAST-1 SMAD 1757 - gcctgttCATTtaaa
interacting 0.81 1771 1764 |(+)|0.850(0.829
protein
V$HOXF/EN1.01 Homeobox 1759 - gtttTTTAaatgaacag
protein engrailed (0.77 1775 1767 | {-) {1.000|0.832
(en-1)
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Information OPt from- Str. Sim simto anchor (constitutive androstane
receptor)/ RXR heterodi mer binding site VSRARF/ RTR 01 Reti noid

att gagt TGrogsgembd t receptor-related 1934 testis-associ aret/iB08d0740952 1943
(+) 1.000 0.854 receptor (CCNF/RTR) V$HOXF/ EN 1.01 Homeobox
tgagTTCAagtgcattt protein engrailed 0.77 1936 1944 (+) 0.782 0.813 (en-1)
1952 VSNKXH NKX25. 01 honeo domai n gttcAAGIgcatt factor Nkx- 1939 2.5/Csx,
tinman 1.00 1951 1945 (+) 1.000 1.000 honolog, high affinity sites

VSGATA/ GATA3. 02 GATA-bi nding 0.91 1953 - 1959 (+) 1. 000 0. 928 agaAGATat aatg

faCt oF ?F ’I qﬁl: \I$TB| | T’I_\\TI\ O’I ce |H aF Qnd \l E | .|... RQ ::f ::f QTI\TII_\‘f nnr-cat a
TATA-bex> 76 Furthe. 8951 FO9Y2 o oferlicare WABRFF/ SRF. m
response 0.66 1969 197B‘f‘(r¥)at'!?!‘0 JU Jto arahggccé-'tm'ﬁuai atata factor 1987
VS CLIGYepERER3 11 cutiti ke 1972- Led atatal ATCEC |~ omengeiL L g’ > 1988
1980 (-) 1.000 0.806MyEdt BATA b°></£’|:%<ﬂ7/75>/$211 01(+v‘-é>QP0 p&P3 d
CTGljgedrgated2adiat at a |cchegrabindipg Of € E!r6177491> pr ﬁn &4, Lk égg(i dddcaraehapl ng 0. 61
2034 2025 (-) 0.750 Bit675 vert ebratzoeql’inm | df [*1OULE® enbr yos
VSTEBPFIYATAITAL.021 Avi afmyCt tiyqaf@gtr'l'? 0{81 2019 2027 (-I) 0. [g5ACTLERF
at atjat aTCAGcacagt TAFA"%%'% 35 \2%37'@01/1? | 1B. 01 fact or
at aTATCagcacagt | nd ﬁ JEAYE "1 0oz HE® £ { Y Y 8§§1 035 2028 (+) 1.000
0.904 protein Gi- Sid NRSF. 01 neuronirestrijctive 0.69 2025 2035 (+)
1. 000s&F11/BA1 Bl CAGCAC @&MQMQG agtt ataAATCacaacttt
independence 1
zinc finger 1782 - )
protein acts as 0.97 1796 1789 |(-)(1.000] 1.000
transcriptional
repressor
V$TBPF/TATA.01 cellular and viral 1784 - cattaTAAAtcacaact
TATA box 0.90 1792 |(-)[1.000}0.931
1800
elements
V$BRNF/BRN2.01 POU factor Brn-2 1786 - _ tgcattatAAATcacaa
(N-Oct 3) 0.91 1802 1794 | (-) [1.000 0.933
V$HOXT/MEIS1_HOXAS.01{Homeobox 1788 - gTGATttataatg
protein MEIS1 0.79 1800 1794 |(+)[1.000{0.924
binding site
V$MEF2/AMEF2.01 myocyte 1783 - B agttgcatTATAaatcacaactt
enhancer factor 0.80 1805 1794 |(-) |0.866, 0.827
V$OCTB/TST1.01 POU-factor Tst- 1787 - tgtgATTTataatgc
1/0ct-6 0.87 1801 1794 [(+)|0.894 0.898
V$HOXF/HOXA9.01 Member of the tgtGATTtataatgcaa
vertebrate HOX - 1787 -
cluster of 0.87| g3 [1795 |(+)[1.000] 0.971
homeobox factors
V$BRNF/BRN2.01 POU factor Brn-2 1788 - gtgatttaTAATgcaac
(N-Oct 3) 0.91 1804 1796 |(+){1.000/0.916
V$PARF/DBP.0O1 Albumin D-box 1791 - atttaTAATgcaact
binding protein 0.84 1805 1798 |(+)]0.884| 0.891
V$OCT1/0CT1.02 octamer-binding 1795 - ataATGCaactgcac
factor 1 0.82 1809 1802 {(+)[1.000(0.861
V$FKHD/FREAC2.01 Fork head 1816 - cagtctTAAAcaatgct
RElated 0.84 1832 1824 |(+)|1.000|0.910
ACtivator-2
V$SORY/SOX5.01 Sox-5 0.87 11882317- 1829  |(+)[1.000| 0.992 ttaaaCAATgctaacca
V$AREB/AREB6.04 AREB6 (Atplal actgtGTTTcage
: regulatory 1837 -
element binding |0-28| 1849 [843 |(+)|1.000)0.981
factor 6)
VEMYT1/MYT1.02 MyT1 zinc finger gggAAGTttatgc
transcription 1848 -
factor involved in |0.88 1860 1854 | (-)[1.000|0.889
primary
neurogenesis
V$RBPF/RBPIK.01 Mammalian 0.84|1851 -|1858 (-) 11.000; 0.878 [tgtgTGGGaagttta
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sil encer factor
1. 000 0.970 agt gGAAAcag

(At pl al twe®B&dddacac

bi nd

ing 2046

1.000 0.798 tGITAttaactgtttcc

0. 82

2038 -

fac

tor

2045 V$NFAT/ NFAT. 01 Nucl ear factor

2046 (+) 0.826 0.824 aaacagtt AATAacatt

of

0.97 2033 - 2038 (+)

activated T-cells 2043 V$AREB/ AREB6. 04 AREB6
regul atory 0.98 2034 -2040 (-) 1.0@0Tas8Bd7et enment
factor 6) V$SHNF1l/ HNF1. 01 hepatic nuclear 0.78 2036 - 2044 (-)
1 2052 V$FKHD XFD3. 01 Xenoous fork
41 WO 03/ 060096

PCT/ US03/ 00707 Fam |ly/matrix Position Core Sequence Further Ot. Str.
Matrix Information tomanchor Sim Sim head domain 2054 factor 3
V$ PDXH-PDX1—01—Pdxl—{1 DX PFL)-—ggaaacagt TAATgacatt-+t——paneregti-c—and-—6-—74
20362638 Y/ Batixgaq 0. Fd@hémt ekt | BT 2556 gﬁ pedearEin TF 1.01
oct gmer - bi ndi ng 2050| -Infarjatio)00 U g@h anafokT O smaaiet| factor 1 0.77 2064
2057 VSTBPF/ TATA 01 el Hii@haand Vifedt {2053 - tagtaTATAtgetaaaa  TATA DOX
0.90 2069 2061 (-) O}&Rdss&rR8P8 el ements VSETSF/ GABP. 01 GABP: GA 2080
gaggct GGAAgggagct  bPkegpargBAar ot i nj 0. 85 2096 2088 ((+) 1. 000 0. 897
V$BEVSQBEIOTTDA2 Bel - 1 ostamerd-tamdifz0 H87pC a | ASE e TGAaaacagi on
(deflined in Q 78 210%ectmda ( +) %.38(2) tggl%gg ?(99;9?53] rus L TRs) VSVMYBLVMYB. 01
v-NyB“ﬁH@@R§6é@12102F'kheﬂi876 $.g@g7;uf Crg§L9 05% gadﬂaﬁ¥%§ﬁqm%5 01
Androgene 2106 - ata %;quAT Prisor ¢Cept Or |bPAUrAG [0. 802106 . 80 2124
2115 £ 8407 ‘v POXT REL 0T Puxir (T DX/ 1BEL)
vV E*ébx P 1880~ _ daadCACAtgcttaaa
gtttlg $ M Tcacccat }eterdam_.stl nB192pape 1888 | (+HREQP0-740 21213757 - 2147 (+)
0.7 Q$Pﬁxé/4ixmm0d0m@hﬂsEEreV$ ?9/ @3.;%2 yob{) 2?}0 végécttt@mﬁt@@@@& gacatg
det e mi ni ng 0.98 2168024i6brofei) 1./ 00®99, 988 Gk VSGATA/ GATAL. 03
GATAVERFARAY0D. 95 218@e2d4db (-)| 1. DAY 0. 958| t qcaGATAgaettraaggCAAALct
regulatory factor |0.86 1905 1898 |(+)|1.000]0.874
3 (IRF-3)
V$HNF1/HNF1.02 Hepatic nuclear 1895 - aGGTAaagatttgectt
tactor 1 0.76/1g1q 903 | (-)|0.858(0.782
V$FKHD/FREAC2.01 Fork head 1898 - ctgaggTAAAgatttgc
RElated 0.84 1914 1906 (-) [1.000| 0.853
ACtivator-2
V$E4FF/E4F.01 GLI-Krueppel- ctgAGGTaaagat
related
transcription 1902 - _
factor, regulator 0.82 1914 1908 (-)|0.789) 0.830
of adenovirus E4
promoter
V$CREB/CREBP1.01 cAMP-responsive 1900 - aaatctttACCT cagttaact
element binding |0.80 1920 1910 |(+)]0.766]0.820
protein 1
V$VBPF/VBP.01 PAR-type chicken tTTACctcagt
vitellogenin 1905 -
oromoter-binding |°-86| 1915 1910 | (+)[.000 0.862
protein
V$MYT1/MYT1.01 MyT1 zinc finger gaaTAGTtaactg
transcription 1912 -
factor involved in [0.75 1924 1918 | (-)[0.750 0.775
primary
neurogenesis
V$HNF1/HNF1.01 hepatic nuclear 1913 - aGTTAactattccatag
factor 1 0.78 1929 1921 |(+)[1.000]0.811
V$PCAT/CAAT.O1 cellular and viral 1928 - agagCCATtga
CCAAT box 0.90 1938 1933 [(+)]0.856|0.925
V$HNF6/HNF6.01 Liver enriched tgaacTCAAtggctc
Cut -
Homeodomain 1929 -
transcription 0.82 1943 1936 (-)1.000/ 0.873
factor HNF6
(ONECUT)
V$PXRF/PXRCAR.01 Halfsite of PXR ctTGAActcaa
(pregnane X 1935 - )
receptor)/RXR 0.98 1045 1940 (-) |11.000| 0.980
resp. CAR
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fact or

1. 000 0.924 gtaacCAGAt gat acga heterodi ner
agGTACccasgaggembs finger protein involved in 0.73 2204 22&2/US63/0000750

0.762

ol factory 2220 neuronal
GATA- bi nding 0.96 2217 2223 () 1.000 0.960 aggt GATAgaggt factor

differentiation

1 2181 V$APAR/ TALI BETAE47.01 Tal -1 beta/ E47 0.87 2179 -
2195 V$OAZF/ ROAZ. 01 Rat C2H2 Zn

2187 (+)

VSGATA/ GATAL. 01

1 2229

VSEMYQOD E47. 02 TALL1/ E4A7 dimers 0.93 2220 2227 (-) 1.000 0.939
at agCAGE gat aga VS$LTUP/ TAACC. 01 Lenti viral

cacctgctattct CACOcaaaga

D:u:

P/ RRE

TATA 2234 2225

upstream 0. 71 2247 2236 (+) 0.759 0.710 el ement

ne| Ve ’)’)QO
JT

nl empent

V$RPE

I"Qf‘
A

I"Q
O A

’I 1
| E) B Y r.n.ul X AL L U1 J
2253 YLA“‘%‘"?*M 0. 8eartpsrot el f”v*%?hl/ Lo@Mapaikarer - bi FREAY-0. 90
2251 2258 () 0.944 0 %fPrU@FNTgrgﬁga}'qtnchdracf eim.] si.65 V$OCT1/ OCT1. 02
oct gmer = bi ndi g 082 228, ve 2280 ([F) 1000 P854 tgcATfGCacatagtt— factor 1
2296 42 WO 03/ 060096 |aRkeddtdds03/ 00707 Fam | yf matri x Poslition Core Matri x
Seqguence I nformati ofecptot)RER CPt.| Str| Sim Sim [tomljanchor V$COUP/ COUP. O[1
COUR t GAACH at gt gcatgherafwj bni zes HNF 4 by pinding sitle conpetition or 2284
Syn reb-zes—by-0-81 2 @gm@3 l 09770 855 diruct roteln nrotei-n
i nt SYSERTBRRBt th  H ﬁigﬁ£w¥§u§F2/NEF2.)l nybgeni c|0. 74°5ePFCHAgREAL) o 750
0. 767 cat agttcAAAAaatt afdadsbdidied BRARPLIET ohACK Q] 1.R00kS824 [VECDXF/ CDX2. 01 Cdx- 2
ttadaat TTTAttttttga |eaproml i an R296°candal refated 0.84 2314 2305 (-) 1.000
0.896 intestinal trA®SERTRjactio r| VEMYT1/ MyT1. 01| M T zinc finger
t aaAHPXEANL 1 Homepbox . 1936 tgagTTCAagtgcattt
protein engrailed (0.77 1944 |(+)|0.782(0.813
(en-1) 1952
VENKXH/NKX25.01 homeo domain gttcAAGTgcatt
factor Nkx- 1939 -
2.5/Csx, tlr!man 1.00 1951 1945 |(+)[1.000] 1.000
homolog, high
affinity sites
V$GATA/GATA3.02 GATA-bindin 1953 - agaAGATataat
$ / factor 3 9 oo Toes [1959  |(+)]1.000/0.928 9 9
V$TBPF/TATA.O1 cellular and viral 1968 - atataTATAtggccata
TATA box 0.90 1984 1976 (-) |0.891] 0.912
elements
V$SRFF/SRF.01 ?:CTOT response | .. 11996;7- 1978 |(+)[1.000{ 0.777 atggccaTATAtatatata
V$CLOX/CDPCR3.01 cut-like _ 1972 - atatatatatatATGGc
home_odomaln 0.75 1988 1980 (-) |1.000| 0.806
protein
V$PAX1/PAX1.01 Pax1 paired CTGTgctgatatatatata
domain protein,
express_ed in the 2016 -
developing 0.61 2034 2025 (-} 10.750} 0.675
vertebral column
of mouse
embryos
V$TBPF/ATATA.O1 Avian C-type LTR 2019 - atatataTCAGcacagt
$TBPF/ o P 0.81120 > "[2027  |(+)[0.750| 0.827 g
V$GFI1/GfI1B.01 Growth factor ataTATCagcacagt
independence 1 2021 -
zincli?inger 0.82 2035 2028 ([(+)[1.000;0.904
protein Gfi-1B
V$NRSF/NRSF.01 neuron-restrictiv 2025 - atcAGCAcagtggaaacagtt
$NRSF/ peuron: fiscttocr:t ®l0.69| s [2035 |(+)[1.000] 0.704 tcAGCAcagtggaaacag
V$NFAT/NFAT.01 Nucl - AA
$NFAT/NFAT.0 agtfveaat;cfjaﬁg;lfsf 0.97 2200333 2038 |(+)[1.000] 0.970 [P9t9GAAACaD
V$AREB/AREB6.04 AREB6 (Atplal taactGTT Tccac
regulator 2034 -
elgment g’inding 098546 [2040 | (-) [1.000] 0.991
factor 6)
V$HNF1/HNF1.01 hepatic nuclear 2036 - tGTTAttaactgtttcc
$ AR 0.78/555, [2044 | (-)|1.000/0.798 9
V$FKHD/XFD3.01 Xenopus fork 0.82|2038 -[2046 |(+)]0.826[ 0.824 |aaacagttAATAacatt




transcription 2301 factor

primary neurogenesi s

(nucl ear ggAAAAaaagc
1. 000 0.977

i nvolved in 0.75 2313 2307 (-)

0. 750 0.798

VSNFAT/ NFAT. 01 Nucl ear factor of 0.97 2314- 2319 (+)
1. 000 0. 990 ca@aem®AAAaaa activated T-cells 2324 V$C ZF/ NVP¢TAK0Rd7
matrix protein 4) 2317 / CZ (Cas- 0.97 2327 2322 (+)

0.912326 2332 (-) 1.000 0.946 aaaAGATttgagc
nmuscl e-specific 0.90 2351- 2355 1.000

3

0. 901 aggaATTTt

interacting zinc finger protein) VSGATA/ GATA3. 02 GATA- bi ndi ng
factor

2338 V$HMIB/ MIBF. 01
M binding site 2359

VSNOLF/ CLF1. 01 ol factory neuron- 0 82 2350- 2361 (+) 0.806 0.820
t aagatFoCTatgagtgt-gt-gat—speei-i act-or—23/2V$RDXH-RBX1-—01—Pdxi-
(| DXL/BRY Atrin o o .TGAIFftaaacaotpt :RSJ 2% ot f, 8o Matig 2363 nce, o 7g2
0. 793 intestinal 2383 Infrymatidongl n '%ﬁ Vapaord/ (GAIPD3 st (GATA- bi ndi ng 2395-
2401t 000 0942 A AT T at BCTS oAt t o8 0- 91 2407 VSNFAT/ NFAT. 01
Nucllear factor of O.¥t02406- 241 (+) 1.000|0./971 tgtgGAAAaca activated
T- cellimxzZAdR MPOCTP/ adilbairegt aner - bi ndi ng 2433 ctlea@bAdiTAaaacattfract or
1, RO 0.86 2445 24Bdndtes)ic dI8(y ) 126%9 oy i€ osPpBid| VM TR/MT.01 M T
ctacttt(ﬂﬂTigtgaata Eﬁ$@¢ ghthaln*@5@. 124§8 244'5?) 1. 000 0. 827
t r anseriphiop—2456 —FABEEPTIRIH] TEES \EPAXS) PAXS. 01 PAX 2/ 5/ 8 0882441
2447"%%#78&3%?’@ ga $fﬁ§F”8” ’?gt 5. 72%%‘ 2p5D. %ﬂLOM)@BﬁN?TﬁFﬁF&%"ﬁ?FA 01 Avian
Ctv 1—245% Gy T P00 0 838aqut dL;LTW
ra . S S cta .
03/ Oggr(?géﬁi\-’élﬁ uso3/ Oﬁfi?boxlld ,o/_gay&ﬁ’fﬁl Yoobur I 0Es.s508bd on Core Matri x
Sequence | nformati opletetts to -anchP°Str. Sim Sim TATA box 2467
V$GATATGATAR. 02 GATAIdBRdiMg 0. D, 2462 %ﬁgs (%5;[ 1./ 090; [poR60G A afBATE t T at t
factlr 3 2474 V$CLOXPOSOXPEIT i 2088 13462 5478° %) 0,806 0_819
aat a4ATEPEd at ¢ 2878l similar 2083 - gctggaagggggcTCAGceagtta
region (defined in|0.78 2105 2094 |(+)[1.000(0.787
Lentivirus LTRs)
V$VMYB/VMYB.O1 v-Myb 0.90 22019077- 2102 () [0.876/ 0.901 attAACTgctg
V$GREF/ARE.O1 Androgene 2106 - atagcacatacTATTcttc
receptor binding |0.80 5124 2115 |(+)|0.750| 0.840
site
V$PDX1/PDX1.01 Pdx1 (IDX1/IPF1) gtttggtttTCATcacccatg
pancreatic and 2137 -
ectinal 0.74(5 1, [2147 |(+)[0.7820.747
homeodomain TF
V$MYOD/MYOD.02 myoblast 2154 - gaacCACCtgacatg
determining 0.98 2168 2161 | (-)|1.000/0.988
factor
V$GATA/GATAL.03 GATA-binding 0.95 2169 - 2175 | (-)|1.000| 0.958 tacaGATAgaaat
factor 1 7712181 ) ’
V$AP4R/TALIBETAE47.01 [Tal-1beta/E47 2179 - gtaacCAGAtgatacga
heterodimer 0.87 2195 2187 [(+)|1.000/ 0.924
V$OAZF/ROAZ.01 Rat C2H2 Zn agGTACccaaggggact
finger protein
involved in 2204 -
olfactory 0.73 2220 2212 (-) 10.750| 0.762
neuronal
differentiation
V$GATA/GATAL.01 GATA-binding 2217 - _ aggtGATAgaggt
factor 1 0.96 2929 2223 | (-){1.000/ 0.960
V$MYOD/E47.02 TAL1/E47 dimers (0.93(s, [2227 | (-) [1.000[ 0.939 atagCAGGtgataga
V$LTUP/TAACC.01 Lentiviral TATA 5225 - cacctgctattctCACCcaaaga
upstream 0.71 2247 2236 |(+)]0.759/0.710
element
V$RREB/RREB1.01 Ras-responsive 2239 - aCCCAaagacacaca
element binding |0.79 2753 2246 |(+)]1.000{0.805
protein 1
V$OCT1/0CT1.05 octamer-binding 2251 - ) tGTATgtgagtgtgt
factor 1 0.90 2265 2258 |(-) [0.944|0.904
V$0OCT1/0CT1.02 octamer-binding 2282 - tgcATGCacatagtt
factor 1 0.82 2296 2289 |(+)[1.000| 0.854
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V$HNF6/ HNF6. 01 Li ver enriched taaaaTCTAttcatc Cut Honmeodonmain 0.82 2464-
2471 (+) 0.785 0.846 transcription 2478 factor HNF6 ( ONECUT)

V$PI T1/ PIW0.08Act0pd i , GHF-1 atct ATTCatc pituitary specificprgd803/@owr domai n
0.86 2478 2473 (+) 1.000 0.890 transcription factor

V$APAR/ TAL1BETAI TF2. 01 Tal -1 beta/ |l TF-2 0.85 2469 2477 (-) 1.000 0.881
aaaaaCAGAt gaat aga heterodi ner 2485 V$Cl ZF/ NWP4. 01 NWP4 (nucl ear
ggAAAAacaga matrix protein 4) 2477 | CZ (Cas- 0.97 2487 2482 (-) 1.000
0.981 interacting zinc finger protein) VSNFAT/ NFAT.O01 Nucl ear factor of

0 97 ')/IQﬁ 249 (\ 1 ﬁﬁﬁ ﬁ O7R t aanCAAAASC et it viat ad T r-n| | S QAOH
T 121 N/ L= a7 Ct1T—Vvatta I

V$STAT E*‘ﬂ'.*‘.’ﬁ“até""*m aggehért t a ggfas*“m“ (Agskisriz and 0. 2488
(-) |1.000 0.872 acti yaknéergatipn 209 /(' It Zamsizor ptisum WBTEPF/ TATA. 02 Marmmal i an
- HurlcobFE b AAAGt TR FOC  Lyp |_||-< TATA O 2500 44@At€5ggtglcatlduu 0897
box SFKHD/ XFD3. 01 MengdHiss fro-k 2501 { act gagtcAACActg a head domain 0.8
2517 2509 (-) 1.000 (.8&(dihasiteor 3| VSAPLF/ APl 01 APl binding site 0.95 250
- 2510 (-) 1.000 O. Qgﬂm%'é@[t‘tf GTCQ@@a_(,tg 2520 V$API F/ AP1. 01 API
bi nding site 0.95 128WFr97E (5! mage 193<4> %gf 4P tyaCTCAgt ggt t gct 2524
VEPCAT/ CAAT. 01 cel | ul.g; te,,$ d Vvirpl p513 gcaalCCACt ga CCOAAT box 0.90 2523
2518 () 0.826 0.904 Wh&hotioh GX2, 01) Cdx12 tttadat T[TAtgctcaaa mamalian
2524 caudal rel ated (N84 2542 2533| (+) |1.000 (.883 intestinal transcr.
f act [$¥MEFY/SRAZIAY MYT1. OodATL zi ng_7ﬁﬁzﬁg)2elz3gpa%gﬂ't7g)ﬂ@gg7 catacindpgiedaetyt 2539
0

DN
OO

f actlor—invol ved in QeRENAsfACtongnE (23V2 1 891
V$CDXF/CDX2.01 Cdx-2 ttaaaatTT TAttttttga
mammalian 2996 -
caudal related 0.84 2305 | (-)11.000(0.896
) A 2314
intestinal transcr.
factor
V$MYT1/MYT1.01 MyT1 zinc finger taaAATTttattt
transcription 2301 -
factor involved in |0.75 2313 2307 |(-)|0.750|0.798
primary
neurogenesis
VSNFAT/NFAT.01 Nuclear factor of 2314 - aaagGAAAaaa
activated T-cells 0.97 2324 2319 1(+)|1.000)0.991
V$CIZF/NMP4.01 NMP4 (nuclear ggAAAAaaagc
matrix protein 4) 2317 -
/ CI1Z (Cas- 0.97 5327 2322 |(+)]1.000/0.977
interacting zinc
finger protein)
V$GATA/GATA3.02 GATA-binding 2326 - } aaaAGATttgagc
factor 3 0.91 5338 2332 | (-)11.000| 0.946
V$HMTB/MTBF.01 muscle-specific 2351 - _ aggaATTTt
Mt binding site 0.90 5359 2355 | (-){1.000|0.901
V$NOLF/OLF1.01 olfactory neuron- 2350 - taaaatTCCTatgagtgtgtgat
specific factor 0.82 3372 2361 |(+)|0.806| 0.820
V$PDX1/PDX1.01 Pdx1 (IDX1/IPF1) tactgacttTGATcacacact
pancreatic and 2363 - )
intestinal 0.74 2383 2373 | (-)|0.782|0.753
homeodomain TF
V$GATA/GATA3.02 GATA-binding 2395 - ) cacAGATtatacc
factor 3 0.91 5407 2401 | (-)|1.000| 0.942

V$NFAT/NFAT.01 Nuclear factor of 2406 - tgtgGAAAaca
activated T-cells 0.97 2416 2411 1(+)11.000)0.971

V$OCTP/OCT1P.01 octamer-binding 2433 - ctcagtATTCaca
factor 1, POU- 0.86 2445 2439 |(+)|0.980| 0.879
specific domain

V$MITF/MIT.01 MIT ctactttCATGtgtgaata
(microphthaimia 2438 - )
transcription 0.81 2456 2447 | (-)|1.000}0.827
factor) and TFE3

V$PAX8B/PAX8.01 PAX 2/5/8 2441 - } cttTCATgtgtga
binding site 0.88 2453 2447 [ (-)|0.850}0.952

V$TBPF/ATATA.O1 Avian C-type LTR [0.81|2451 -|2459 [(+)|1.000] 0.838 |aagtagcTAAGaataaa
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primary neurogenesis

0. 829 tgaaCCGx aattctac

Furt
Sim
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her
Sim nenber FL
scription 2569

primary neurogenesi s

AT-rich acaagt at t TAATacaa
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factor

V$ETSF/ FL

Rueioshe9cCor e Matri x Sequence

.01 ETS famly 0.81 2560 -
44 WO 03/ 060096 PCT/ US03/00707 Fam ly/matrix

2568 (+) 1.000

| nformati on ODt tomcTAISGHI@7075t T .

2576 VSWT1/ MYT1.01 MyT1l zinc finger acaAAGTagaatt
I nvolved in 0.75 2581 2575 (-) 1.000 0. 757

V$TBPF/ ATATA. 01 Avian C-type LTR 0.81 2576 2584 (-)
0. 750 0. 816 aagtatt TAATacaaag TATA box 2592 V$SATB/ SATBL. 01 Speci al

sequence-binding protein 1, predom nantly 2578

expresse 04—2586—(—+31-000-0-939 *hynnc"tes bi-rds—t-o—atri-x
at't chrrgﬁ?‘"y/ma‘tr'*“” MAR&)théa‘SSNK%IBl& . Ry, Jsbrimatsigieci fi c Seguence
taacAAGTattta honeofdmidrmabiog4 2508 0T hgehgr) | SinD0@ING. 865 protein NKX3. 1
V$PARFDBP- 0T A-bumi-Fafr fggx 0 8¢ 25§g;2596 +)| 17000 0 882 acrtygTTATgTat Ty
bi ndy, FEJ §p 2603|c¢$ [ PAXE. 0 gefi-specifitT edate 005 ()
1. oooi%\.T%dé ?a?:ht t gat ﬁéﬁ@éﬁh ggégfg(’éés Hek |t -0 Pﬁ@o é}iéﬁel n t?2619
VSEQRHdLBCLOBonuc] ea ] factor Y PBQfR46c G, AN caagt o leafadarcThiteetd ng 0. 80
2618 2611 (+) 0.750 59809 fact ol’) 2\¢$655-2I ??GF‘I 8@6 g? owt h factor
acaAKIFOHBINGG 05 |ﬂd¢p@ﬁ@€ﬁ@é 1| zi pc flnger 2608 pr ot efaaad@ciAtcats 0. 97 2622
2615 (+) 1.000 0.976 u’{ra SCFIptIOBQg epressar $HNF6/ HNF6. 01 Li ver
enrilched acaaaTCAAgt BEREEHT [ é@WHVn 1+B272%0846| 2615 (+) 1.000 0. 83
factor HNF6
(ONECUT)
V$PIT1/PIT1.01 Pitl, GHF-1 atctATTCatc
pituitary s_pecific 2468 -
pou domain 0.86|%547g 2473 |(+)|1.000] 0.890
transcription
factor
V$AP4R/TALIBETAITF2.01 [Tal-1beta/ITF-2 2469 - aaaaaCAGAtgaataga
heterodimer 0.85(% 45 [2477 | (-) [1.000] 0.881 gaatag
V$CIZF/NMP4.01 NMP4 (nuclear ggAAAAacaga
matrix protein 4) 2477 -
/ CIZ (Cas- 0.97| 5457 [2482 | (-)|1.000] 0.981
interacting zinc
finger protein)
V$NFAT/NFAT.01 Nuclear factor of 2480 - taagGAAAaac
: activated T-cells [0-27| 2490 (248> |(-)|1.000/0.976 i
V$STAT/STAT.01 signal aggattttaaGGAAaaaca
transducers and 2479 -
activators of 0.87 2497 2488 (-) 1.000|0.872
transcription
V$TBPF/TATA.02 Mammalian C- 2484 - ttcctTAAAatcctgge
Elﬁf LTR TATA  (0.89|%c 1 "[2492  |(+)[1.000] 0.897
V$FKHD/XFD3.01 Xenopus fork 2501 - actgagtcAACActgta
head domain 0.82 2517 2509 |(-)|1.000|0.880
factor 3
V$AP1F/AP1.01 AP1 binding site |0.95 2252200' 2510 | (-) [1.000| 0.984 [FCCACtgaGTCAacactgtag
V$APLF/APL.01 AP1 binding site [0.95(2 s, (2514 |(+)[0.964| 0.984 [9"9192CTCAGIIgMGCt
V$PCAT/CAAT.01 cellular and viral 2513 - caaCCACtga
$ T 2 0.905.5"[2518 | (-) |0.826{0.904 7 g
V$CDXF/CDX2.01 Cdx-2 tttaaatTT TAtgctcaaa
mammalian 2524 -
;auda_l related 0.84 2542 2533 |[(+)/1.000]0.883
intestinal transcr.
factor
V$MYT1/MYT1.02 MyT1 zinc finger caaAAGTtgaagc
transcription 2539 -
fagtor involved in |0.88 5551 2545 |{(+)[1.000| 0.891
primary
neurogenesis
V$ETSF/FLI.O1 ETS family 0.81|2560 -|12568 |(+)|1.000] 0.829 jtgaaCCGGtaattctac
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transcription 2622 factor HNF6 (ONECUT) V$SMYT1/ MWT1l.OL MyT1 zinc finger
taaAACTtgattt transcription 2610 factor involved in 0.75 2622 2616 (-)

0. 750 0. AB6 o3psdopmr y neur ogenesi s V$PAXB/ PAX8. 01 PAX 2/ 5pP8TAISBB0@610- 2616
(+) 1.000 0.907 aaaTCAAgtttta binding site 2622 V$TTFF/ TTF1.01 Thyroid
caaat CAAGtttaa transcription 0.92 2609- 2616 (+) 1.000 0.936 factor-1
(TTF1) 2623 binding site VSWT1/ MYT1.02 MyT1l zinc finger 2612 -

at cAAGItttaac transcription 0.88 2624 2618 (+) 1.000 0.887 factor invol ved
in 45 WD 03/060096 PCT/ US03/ 00707 Fam |ly/matrix Position Core Seguence

Vat riocdnformation-Further Ot tom anchor Str — Sim —-Sikm nr:rn:xru
neurlegefd® b/ maseeny el CD¥rthdr Cdapg :%i'g_ Thgt T'éTAac&cm& ranmal 12
caudal related 0.84 P Gpeor@sion () fl, OUGnendH3 | siont e nal transcr. factor

V$SORY/HME Y OT—HMS ‘anielri gt aaog%—‘\' Ttaagata TobiHity-group proteim |
(Y), VST W Eg o at Mylrgﬂﬁctﬁnlgﬁr on 2649 factorrorgant z L A Srag 2 000 2097
(-) |1.000 0.925 thejtzhapmwar K bf Rp_nucl ear| prlot ei/n- DNA transcri ptlonal
compl ex V$HOXF/ ENL. (ektdrioweiodion o%%f— “aert TIAR@ogeat protein engrail ed

0.77 2673 2665 (+) 1ppg®avo. 780 | (ef-1) | VSOOT1/|OCT1. 06 loct aner - bi ndi ng 0. 80
2662 2669 ()} 0 750 QINEY8EENeSSat ok c OATTE 42

Vfr\éﬁlfJ/ATWTA 01 Avian C- type TR 2576 - aagtattTAATacaaag
TATA box 0.81 2592 2584 | (-)[0.750/0.816
V$SATB/SATB1.01 Special AT-rich acaagtattTAATacaa
sequence-binding
protein 1,
predominantly 2578 -
expressed in 0.93 2594 2586 | (-)[1.000;0.939
thymocytes,
binds to matrix
attachment
regions (MARs)
V$NKXH/NKX31.01 prostate-specific 2584 - taacAAGTattta
homeodomain 0.84 2596 2590 |(-)[1.000|0.865
protein NKX3.1
V$PARF/DBP.01 Albumin D-box 0.84 2589 - 2596 |(+)|1.000| 0.882 acttgTTATgcatcg

binding protein 2603

V$PAXS5/PAX5.02 B-cell-specific 0.75 2591 - 2605 (-) 11.000 0.758 aacttgatttgttgAGCGatgcataacaa

activating protein 2619
V$ECAT/NFY.03 nuclear factor Y 2604 - ctcaaCAAAtcaagt
(Y-box binding |0.80 2611 |(+)[0.750] 0.809
2618
factor)
V$GFI1/GFI1.01 Growth factor acaAATCaagtttta
independence 1
zinc finger 2608 -
protein acts as 0.97 2622 2615 |(+)(1.000]|0.976
transcriptional
repressor
V$HNF6/HNF6.01 Liver enriched acaaaTCAAgtttta
Cut -
Homeodomain 2608 -
transcription 0.82 2622 2615 |(+)[1.000] 0.830
factor HNF6
(ONECUT)
V$MYT1/MYT1.01 MyT1 zinc finger taaAACTtgattt
transcription 2610 -
factor involved in [0.75 2622 2616 |(-)[0.750]/0.756
primary
neurogenesis
V$PAXB/PAX8.01 PAX 2/5/8 2610 - aaaTCAAgtttta
binding site 0.88 2622 2616 |(+)[1.000| 0.907
V$TTFF/TTF1.01 Thyroid caaatCAAGttttaa
transcription 2609 -
factor-1 (TTF1) 0.92 2623 2616 |(+)|1.000]0.936
binding site
V$MYT1/MYT1.02 MyT1 zinc finger 2612 - atcAAGTtttaac

transcription 0.88 2618 |(+)|1.000|0.887

factor involved in 2624
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factor 1 2676 V$BCL6/BCL6.01 PQZ/ zinc finger ctaTTCCtacagaagtc p rote i n,
transcriptional repressor, 0.76 2683 2691 (+) 1.000 0.796 translocations
2699 obsewoedosnnds di f fuse |arge cell | ynphona V$OCTP/ OCT2ETAE03/00707

oct aner - bi ndi ng 2715- ctgaaaATGCatt factor 1, POU- 0.86 2727 2721 (+)

1. 000 0.860 specific domain V$TEAF/ TEF1.01 TEF-1 related 0.84 2722 2728 (+)
1. 000 0.898 tgCATTcctgatt nuscle factor 2734 V$GFI 1/ G-11.01 Gowh factor
at aAATCaggaat gc i ndependence 1 zinc finger 2723 protein acts as 0.97 2737
2730 (-) 1.000 0.981 transcriptional repressor V$HOXT/ MEI S1_HOXA9. 01

HoMgoboy 2729 eTCATH atgtad—pf ot bERSIT6-79 2743 2735+ 1 000 0-929
bi ndi-rg Family/ At/ |OXAGKtRar I\/b@gg_ffiﬁw? he—zet Qé}}%ﬂt@t aaat a SSANERSS i e
HOX [- 0.87 2728 2736/ (Irformation (0.9 § tlansheef  dSinRT 40, hormeobox factors

V$PARF DBP 0T At bum 1,5 hox 0. 8¢ 2729 2736 (+) 1. 900 0. 861 ctgat TTATgt aaat
bi ndi ng protein 2743|nM$MRRE#VBP, 01| PAR{t ype| chi ckeén 0.|86 2732 2737 (-)

1. 000;d®xB2Bx1.0TACat afgat-2 vitelTpbaehin 2742 {46 WO 03/ 060QGTREARAISE3/ 00707
Fam|l y/ matrix Positi prm@sfa@ Sequengg, Matrix Iinformatijon Further Ot.tom
anchor Str. Sim Si meaudgirelast er q (&) hO00RE8HB/ EABP4. 01 E4BP4,
bZI B cct gat t t at GTAAaRHEYY "“®6hgi nj 0. 80 27p8 2738 (+)| 1.000 0. 943

. 99 o e
t r ansiEgRiL lllpdl 2748 HMG VPOCT I OCT61octaner Etg’é IékiA-ﬁl& (i T 2733~
274 ERAME0G 0 8o %ﬁ% atatpt factof 1 2747 ° acs

(o)
%
B
o
S
&
()]
oJ
—.rd
o

protein I (Y),
architectural
transcription 2649 -
factor organizing |0.92 2665 2657 | (-)|1.000| 0.925
the framework of

a nuclear protein-

DNA
transcriptional
complex
V$HOXF/EN1.01 Homeobox 2657 - atttTTTAaatgggcat
protein engrailed (0.77 2673 2665 |(+)/1.000]|0.780
(en-1)
V$OCT1/0CT1.06 octamer-binding 2662 - tttatgccCATTtaa
factor 1 0.80 2676 2669 | (-)|0.750|0.818
V$BCL6/BCL6.01 POZ/zinc finger ctaTTCCtacagaagtc
protein,
transcriptional
repressor, 2683 -
translocations 0.76 2699 2691 |(+)/1.000|0.796
observed in
diffuse large cell
lymphoma
V$OCTP/OCT1P.01 octamer-binding 2715 - ctgaaaATGCatt
factor 1, POU- 0.86 2721 |(+)[1.000| 0.860
o . 2727
specific domain
V$TEAF/TEF1.01 TEF-1 related 0.84 2722 - 2728 |(+)|1.000| 0.898 tgCAT Tcctgatt
muscle factor 2734
V$GFI1/GFI1.01 Growth factor ataAATCaggaatgc
independence 1
zinc finger 2723 - )
protein acts as 0.97 5737 2730 | (-)|1.000]0.981
transcriptional
repressor
V$HOXT/MEIS1_HOXAS.01|Homeobox 2729 - CTGATttatgtaa

protein MEIS1 0.79 2735 |(+)|1.000| 0.929

binding site 2741

V$HOXF/HOXA9.01 Member of the cctGATTtatgtaaata
vertebrate HOX - 2728 -
cluster of 0.87 2744 2736 |(+)[1.000]| 0.964
homeobox factors

V$PARF/DBP.O1 A_Iburnm D-qu 0.84 2729 - 2736 |(+)[1.000]0.861 ctgatTTATgtaaat
binding protein 2743

V$VBPF/VBP.01 PAR-type chicken 2732 - } tTTACataaat
vitellogenin 0.86 2742 2737 | (-)[1.000{0.929
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V$FKHDY XFD1. 01 Xenopus fork 2733 - tttat gTAAAt at at gt

2741 (+) 1.000 0.940 factor
(+) 1.000~w0.0806009@at gt aaaTATAL gt at at a

oct anmer - bi ndi ng 2746 at gt at ATACat a
0. 883 specific domain VSCLOX/ CDPCR3.01 cut-like 2748 - gtat at acat at ATAGC

homeodomai n 0. 75 2764 2756 (+) 0.888 0.755 protein

f act or

fact or

head donmin 0.90 2749

1 V$SRFF/ SRF. 01 serum response 0.66 2736 2745
2754 V$OCTP/ eCTaBoHd707

1, PO 0.86 2758 2752 (+) 0.849

V$

TBPF/ TATA. 01 cel | ul ar

and viral 2749- ggctaTATAtgtatata TATA box 0.90 2765 2757 (-) 0.891 0.903
el ements V$SRFF/ SRF. 01 serum response 0.66 2750 2759 (+) 1.000 0.709
at atraeatAFAtagectta—factor 2768 VESTRBPE/ ATATA- 01 Avian G typeLFR 2759
27671 F2RHE! B 16/ t t guitherTAAGYC PRI TATA hourdM#x2775 V$ ATA. 02
Manmtel i an G 2762- apdeformarianchaals  janpkor | RSIPATAING 89 2778 2770 (+)
1. 0000899 box  VSCARIA LB aRd Vot functiprgt—cs— 2768 aaAACAaagat — AN
src |type 0.97 2779 2%@k&€3 1.800 D. 973 tyrpsijne ki nase V$SLEFF/ LEF1. 01
TCF/ Nfdred/easadaaaaCApdgal bgb 1 hvo| ved|in the [2766 Wikctsdr@@ianballey 2782
2774 (+) 1.000 0.863dommansductOQBZpEIh%§% (y?ggggégggl.OG oct amer - bi ndi ng
0.8(0 2775 2782 (+) 1!'B00rigiogdl pagpt’tt Trtt| factor| 1 2789
VSVEF2LMMVEE2 01 myocytPe®80i00 2776 P7871( -} Q00 0900
acadt tAAYRAEEA t acaa ol "Ei'él?W'Féﬂ?c r77l‘%:§3;'(n74627 08) [VSACT BHFTA rgatatat
oct =adi g 086 2187 )T I 000044 tttataagABEL factor—t
2794 VSTHBET YATA 01 RElihor ank o7 -|277 0k s Al bb@ T oML | ALAe T ATA box
0.9q 2795 2787 (-) 1l@a010.956 piefEfts VSCART/ CARTL.01 Cart-1 (cartilage
0. 84VEERBOSRRTBE (+) [ber000ePoBe5| L QPARTLLL af adapl,| , Ro[popreateistaiya 2796
VSFKHD/ XED2. 01 Xenoplfestdor k 2780)- 6t { A TAARAL T ata i[;a_d_dgmx_n_[)_ﬁﬂ_ﬂ%
2788V{QTP/OCHIP10. 903 °Fta@Fro‘?i”d219V§I\/EEﬂd\A%I;§2 05 NEE210. 9BPEFEPIAC2T789
(-)11.00010. 973 tcac éﬁggiggﬁ&ﬁﬁa ¥ pavaal
V$CLOX/CDPCR3.01 cut-like 2748 - gtatatacatatATAGc
home_odomain 0.75 2764 2756 |(+)|0.888|0.755
protein
V$TBPF/TATA.O1 cellular and viral 2749 - ggctaTATAtgtatata
TATA box 0.90 2765 2757 | (-)10.891/ 0.903
elements
V$SRFF/SRF.01 ?:(::OT response 0.66 227756?8 2759 |(+)|1.0000.709 atatacaTATAtagcctta
V$TBPF/ATATA.01 ?X?: bCO-)t(ype LTR |5 g1 22775795- 2767 | (-)|1.000| 0.816 ttgttttTAAGgctata
V$TBPF/TATA.02 Mammalian C- 2762 - agcctTAAAaacaaaga
type LTR TATA  [0.89(027.712770  |(+)|1.000| 0.899
box
V$CABL/CABL.01 Multifunctional c- 2769 - aaAACAaagat
Abl src type 0.97 2779 2774 |(+)|1.000 0.973
tyrosine kinase
V$LEFF/LEF1.01 TCF/LEF-1, ttaaaaaCAAAgattgt
involved in the 2766 -
wnt sugngl 0.86 2782 2774 |(+)]1.000 0.863
transduction
pathway
V$OCT1/0CT1.06 ?acctfor?elr-bmdmg 0.80 22777859— 2782 |(+)]1.000/ 0.811 aagattgtAATTLLt
V$MEF2/MMEF2.01 myocyte 2776 - acaatttaTAAAaattacaatct
\ ! en‘ar}n/cer factor |2-90| 2708 [2787 | (-)|1.000/0.900
V$OCT1/0CT1.06 f?acg:?on:ir-bmdmg 0.80 22778904- 2787 | (-)|1.000 0.844 tttataaaAATTaca
V$TBPF/TATA.O1 cellular and viral 2779 - atttaTAAAaattacaa
TATA box 0.90 2795 2787 | (-)|1.000/0.956
elements
V$CART/CART1.01 Egrrrtl-etéﬁgtrgilr?gle) 0.84 22778906- 2788 |(+)|1.0000.875 tgTAATttttataaatt
V$FKHD/XFD2.01 Xenopus fo_rk 2780 - aatttaTAAAaattaca
head domain 0.89 2796 2788 | (-)|1.000|0.903
factor 2
V$MEF2/MEF2.05 MEF2 0.96{2778 -{2789 (-) |1.000] 0.973 itcacaatttaTAAAaattacaat
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47 WO 03/ 060096 PCT/ US03/00707 Fam |ly/matrix Further Position Core Matrix
Sequence Information Qt. to fromanchor Str. Sim Sim 2800

V$BRNF/ BRNB.0BA6@J t ranscription 0.78 2785 2793 (-) 0. 750pPQ1/A383/00707

at cCACAAt tt at aaaaa factor Brn-3 2801 V$TBPF/ TATA. 01 cel lular and viral
2786- ttttaTAAAttgtgatt TATA box 0.90 2802 2794 (+) 1.000 0.927 el enments
V$GFI 1/ GFI 1. 01 Gowt h factor aaaAATCacaattta independence | zinc finger
2791 protein acts as 0.97 2805 2798 () 1.000 0.997 transcriptional
repressor V$HOXT/ MEI S1_HOXA9. 01 Honeobox 2797 gTGATttttaaaa protein

MEl S1-0-79 2809 2803 (+} 1. 0000806 bi ndi-ng—site VEMEF2/MVEFR2 01 myocyte

0. 90—27Famidgmatrixy 1| 60p,a023 9@%;’ psition: Apnb %t caepnittiy enhanteref<Ect or
2814 VSNEF2/ MEF2. 05 |VERgormagen 2 'ggb@n(:m;r '|slon | @in@90

t t gtgattttTAAAGaaat apac 2817 VSVERZS MVEFZ2[ 01y )(,yt 0902797 2808 ()
1. 00@:sAnP RN Ds Dat tt b AR @RacC Clh7@nirancer —fract ORI ANFI 0T
hepat' ¢ ucl ear 0. 78280 B 2810 7 2@017'?393). 7<9>E°~é@'¢7%&ttttttaaaa factor 1

2818virdpddsdhWEF2. 01 RyR@eaidcid. [/4 ? 2810] (#) 0] 750 [@staTAbAttgtgatt
gat t|t t t aAAAAaat aaacc[rgt bognhancieeo 2%25 2799 RBPLOGBHENRH/ HOX1- 3. 01 Hox-1. 3,

aaadctgcATTAtcttcC vielememeat e Q) 83 4- 28pP2 I(+) {1 000 0848 honeohox 283
pr ot|¥GRINEPARE/ DBP. 0 “Nt'bg?ﬁﬁ% D box 28L6 gapgaTAATgcagifeA KRttty protein
0.84 2830 2823 () O. HE1' v $P|:?< BL1.0LL Pancteatilc and

t gct|gaagaTAATgcaggt t roté.mgcessatsl n@i%7[Jghy 2098 2| (2841920 2894 (-) 1.000 0. 853
homgodonmai n 2834 f apiaodcridB@ATA GATAL. 02 GATA-|bi ndi ng (0. 99 2819 2825 (-)
1.000 0.993 tgaaGATAmteseer factior 1 2881 VSHEAT/ HEF1. 01 heat shock factor

0. 93V RXT/MEEHOHOXAP. 03 Hs?i'obgzélg?l TCAB@LL cot (}) 2855 VSNWTERTIGRE2 02 M/TL zin
; protein . .
finder cctAAGItttgt Abinding site 2809
V$MEF2/MMEF2.01 gwnyhc;cxctgr - ctor 0.90 22789124- 2803 () l1.000] 0.923 tattttttTAAAaatcacaattt
V$MEF2/MEF2.05 MEF2 0.96 22789157- 2806 |(+)11.000]0.950 ttgtgattttTAAAaaaataaac
V$MEF2/MMEF2.01 ?nmzc:g:r ctor 0.90 22789179- 2808 |(+)|1.000 0.905 gtgattttTAAAaaaataaacct
V$HNF1/HNF1.01 Paecp'zg?clnuclear 0.78 22880128- 2810 | (-)]0.755| 0.796 gGTTTatttttttaaaa
i - t
V$MEF2/MEF2.01 ?nyhzgnirgrcfactor R 0.74 22789291 2810 |(+)10.750|0.775 gatttttaAAAAaataaacctgc
V$HOXF/HOX1-3.01 Hox-1.3, aaacctgcATTAtcttc
zg:lit;f;i 0.83%50% "12822 |(+)|1.000| 0.848
protein
V$PARF/DBP.01 ﬁ:ﬁgménp?x;ﬁ 0.84 22881;50— 2823 |(-)|0.884| 0.851 gaagaTAATgcaggt
V$PDX1/ISL1.01 Pancreatic and tgctgaagaTAATgcaggttt
i i im- 2814 -
intestinal lim- ~lo.g2/221% “2824 | (-) 1.000| 0.853
factor
V$GATA/GATAL1.02 gﬁ‘tr:r-t{mdmg 0.99 22881391— 2825 (-) 11.000] 0.993 tgaaGATAatgca
V$HEAT/HSF1.01 r11eat shock factor 0.93 22884555- 2850 |(+)10.8670.951 TGAAtgttcct
V$MYT1/MYT1.02 MyT1 zinc finger cctAAGTtttgta
tranSCflptlon ' 2853 -
factor involved in |[0.88 2865 2859 ((+)/1.000|0.893
primary
neurogenesis
\V$BCL6/BCL6.02 POZ/zinc finger agttttgTAGAacttga
protein,
transcriptional
OO s 077 oy [2865 |(+)[1.000]0.772
observed in
diffuse large cell
lymphoma
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transcription 2853 factor involved in 0.88 2865 2859 (+) 1.000 0.893
primary neurogenesis V$BCL6/BCL6.02 PQz/ zinc finger agttttgTAGAacttga
protei n, woassewd@ti onal repressor, 0.77 2857 2865 (+) 1pr00M@s03/007@7
transl ocati ons 2873 observed in diffuse large cell |ynphoma 48 WO

03/ 060096 PCT/ US03/00707 Fam ly/matrix Position Core Sequence Matrix
Informati Furtheron Ot.tomanchor Str. Sim Sim V$TTFF/ TTF1l. 01 Thyroid
cgtgt CAAGtctac transcription 0.92 2863 -2870 (-) 1.000 0.927 factor-1

[(®]

(TTF1) 2877 binding site V$SEBOX/ USF. 02 upstream 0.94 2868 2876 (-) 1.000
0. 99+tct 309C11130349t St ti.g fact-or 2884 VSHOXHPPX1—01 Pitui-tary
2892 abBAIV/MatEXcy ok ac Fuhbemob%t*’ 8498 2003 [po@imdts)| 1. 000 TRIHEBS pi x| )
VSMYOD/ LMO2COM 01 cofrpinéormation np. Eﬁfb(mngtagm& sibeund to Tal -1, 2901
E2A g %ﬁ o1 anmd— 088 régla 290 (-) 110600981 [GATAD ¢ oG te
V$REBV/ EBVR. 01 Epstet,anﬁa,lstronctg ggtzg@gat caSGT?t a0 VI27I’ us transcription 0.8
2924 2914 (-) 1.000 @ac882 (Tfraxt Or ReveEror/ PO 89 P24 (Pu120) Ets-
ct aacaGGAAaggagac | [blkeing pigenscr pt on 2932 facdtor lidentified 0.86 2948 294!
(+) M3EBO®YUSF873 in “g Bi d B pel/858 VM THM Tod)d.ob4 ‘Ftéljgaé?é’é@ta@ﬂ\tl'a gtggta
(m orophthalm-a 081 somAatingdactory .y 1288%hag o 8o transcr'ffinn 2061 —factor)
F/PTX1.01 Pituitary B adgattTTAGtctacac
and |1¥FEX Homeobox 1 [0.79 228;028 2900 |(+)[1.000] 0.795
(Ptx1)
V$MYOD/LMO2COM.01 complex of Lmo2 gatgCAGGtgtagac
bound to Tal-1, 2901 -
E2A proteins, and|{0.98 5915 2908 |(-)[1.000/0.981
GATA-1, half-site
1
V$REBV/EBVR.01 Epstein-Barr ctgtcctcagatgcaGGTGta
virus 2904 -
transcription 0.81 2924 2914 |(-)|1.000| 0.832
factor R
V$ETSF/PU1.01 Pu.1 (Pul20) Ets- ctaacaGGAAaggagac
like transcription 2937 -
factor identified |0.86 5948 2940 ((+)(1.000/0.873
in lymphoid B-
cells
V$MITF/MIT.01 MIT ggagacaCATGtgtggtag
(microphthalmia 2943 -
transcription 0.81 2061 2952 |(+)|1.000]0.829
factor) and TFE3
VSHAML/AMLL.01 runt-factor AML-1|1.00 22995:4' 2957 |(+)]1.000| 1.000 [cBtOtITGGTagttc
V$NFKB/CREL.01 c-Rel 0.91 22995648' 2961 |(+)]1.000| 0.919 [19t9gtagTTCCeag
V$IKRS/IK3.01 Ikaros 3, aactgGGAActac
potential 2958 -
regulator of 0.84 2864 |((-)(1.000]|0.841
2970
lymphocyte
differentiation
V$RBPF/RBPIK.01 Mammalian aaacTGGGaactacc
transcriptional 2957 -
repressor RBP- 0.84 5971 2964 |(-){1.000]|0.842
Jkappa/CBF1
V$E2FF/E2F.01 E2F, involved in ttcacgtCAAAactg
cell cycle
. 2966 -
regulation, .74 2080 2973 |(-)10.750(0.784
interacts with Rb
pl107 protein
V$E4FF/E4F.01 GLI-Krueppel- ttcACGTcaaaac
related
transcription 2968 - )
factor, regulator 0.82 2980 2974 (-} |1.000/ 0.830
of adenovirus E4
promoter
V$CREB/ATF6.02 Actlvatl.ng‘ 0.85 2966 - 2976 |(+)[1.000|0.985 cagttttGACGtgaaaagtcc
transcription 2986

49




V$HAML/ AML1. 01 runt-factor AML-1 1.00 2950 2957 (+) 1.000 1.000

cat gt gTGGTlagttc 2964 V$NFKB/ CREL. 01 c-Rel 0.91 2954 2961 (+) 1.000 0.919
t gt ggt agT™WO@sago2R68 V$I KRS/ | K3. 01 | karos 3, aact gGGAAct acT/uysos/ertvi al 2958
regul ator of 0.84 2970 2964 (-) 1.000 0.841 |I|ynphocyte differentiation
V$RBPF/ RBPJK. 01 Mammal i an aaacTGGGaactacc transcriptional 0.84 2957 2964
(-) 1.000 0.842 repressor RBP- 2971 |]kappa/ CBF1 V$E2FF/ E2F. 01 E2F,

i nvol ved in ttcacgt CAAAactg cell cycle 2966 regul ation, 0.74 2980 2973 (-)
0.750 0.784 interacts with Rb pl07 protein V$E4FF/E4F 01 GLI - Krueppel -

t t cACGFcaaaac—relatpdtranseriptpn 0822 2944—(—)—1-000-0-830
f actjor— PROWMAEX 2980 shrtaeleno ook pis'ﬁ_""" B ggnte-re ﬁQREB/ ATFiSgysnce
Actijvating 0.85 2966| Zhf@matipn ] UU*RG‘. Smshctragt istm.GADG gaaaagt cc
t ranscription 2986 4¢acygg6urﬁéy&q.}96 PCTIUSo3 707 1 Famity/matTixPosition
Cor el Matrix Sequencelor bab@mmfi pn Further O t. Str. Sim Sim from- anchoy
factlor 6, nenber of [ndptedbfy&Ri |y, |induced py [ER |stress VSEBOX/ ARNT. 01 AhR
nucllear 2968- qgttttgal€SFGaaaaqgt| translocator |0.89 2984 2976 (+) 1.000
0. 891%ERENAENTRY s V$ EZI'FIIIPCE?F. 01 0GL zgégr-ue;;ge - tt@ot 99&@&@6@%?5@% ed
transcription 0.82 2f71%8%7 (+1 %8 peo 87908 AT 8P r egul at or 2983 of
adenr9$'é4FHE4F'.'_0Li Pt U”UGEi-Krueppel- ttgACGTgaaaag
related
transcription 2971 -
factor, regulator 0.82 2083 2977 |(+)11.000] 0.909
of adenovirus E4
promoter
V$EBOR/XBP1.01 X-box-binding 2970 - tttgACGTgaaaagt
protein 1 0.86 5084 2977 |(+)!1.000|0.890
V$E2FF/E2F.01 E2F, involved in ttgacgtGAAAagtc
cell cycle 2971 -
regulation, 0.74 2085 2978 |[(+)|1.000]/0.837
interacts with Rb
p107 protein
V$STAT/STAT.01 signal cattcttactGGAAacctc
transducers and 2989 -
activators of 0.87 3007 2998 |(+)/1.000]0.937
transcription
V$BCL6/BCL6.02 POZ/zinc finger ttcttacTGGAaacctc
protein,
transcriptional
repressor, 2991 -
translocations 0.77 3007 2999 {(+)|0.800(0.805
observed in
diffuse large cell
lymphoma
V$XSEC/STAF.01 Se-Cys tRNA acctCCCTgaatccatgccaage
gene 3003 -
transcription 0.77 3025 3014 |(+)|0.782{0.791
activating factor
V$NF1F/NF1.01 Nuclear factor 1 [0.94%20."|3016 | (-) [1.000| 0.964 [9°tTGGCatggattcagey
V$OCT1/0CT1.02 octamer-binding 3014 - tccATGCcaagcact
factor 1 0.82 3028 3021 |(+)|1.000] 0.820
V$RCAT/CLTR_CAAT.01  |Mammalian C- 3019 - gCCAAgcactacccatcaccttgac
type LTR CCAAT |0.75 3043 3031 {(+)|1.000|0.787
box
V$SF1F/SF1.01 SF1 steroidcgenico_95 3033 - 3039 |(-)|1.000|0.954 cagtCAAGgtgat
factor 1 3045
V$OCT1/0CT1.01 octamer-binding 0.77 3038 - 3045 |(-) |1.000 0.800 ctTATGccagtcaag
factor 1 3052
V$PARF/DBP.01 A]burmn D—bo_x 0.84 3042 - 3049 |(-) |1.000| 0.862 agtgcTTATgccagt
binding protein 3056
V$ETSF/ETS1.01 ;:i-tEets-l binding 0.92 33005773- 3065 |(-)|1.000]0.920 atcaaAGGAaatgagtg
V$LEFF/LEF1.01 TCF/LEF-1. 0.86|3062 -|13070 [ (-) |1.000| 0.969 |ggggcatCAAAggaaat
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V$EBOR/ XBP1. 01 X- box-bi nding 0.86 2970 2977 (+) 1.000 0.890 tttgACGlgaaaagt
protein 1 2984 V$E2FF/ E2F. 01 E2F, involved in ttgacgt GAAAagtc cell cycle
2971 regwbasioennys 0. 74 2985 2978 (+) 1.000 0.837 interactsTwisosrorRn7 pl107
protei n VSSTAT/ STAT. 01 signal cattcttact GGAAacctc transducers and 0. 87
2989 2998 (+) 1.000 0.937 activators of 3007 transcription V$BCL6/BCL6.02
PQzZ/ zinc finger ttcttacTGGAaacctc protein, transcriptional repressor,
0.77 2991 2999 (+) 0.800 0.805 translocations 3007 observed in diffuse

| arge cell |ynphoma V$XSEC STAF. 01 Se- Cys t RNA acct CCCTgaat ccat gccaagc 03

ra cr-r:nflnn 0 77ALR 3014 /_l_\ 0 792 0701 ¢ Qt‘fl\lﬁflnﬂ 'F:ar-fnr

1 o 9 UL T~ LI 1T JHE € LAY ) TG U1

VSNRLEKETIWAIX) cal f monner 1 o offosiBery e
gctTGEiatggattcaggg P matygOCT I/ ddgh@{( Jeime Isimmdi ng 0. 82 3014- 3021
.

(+) [T7000 0820 tCcCAKLARAGRCtT Tack 95 1 SORS VSREAT/ GETR_CAAT. 01 Marmmat ian
G- 3019 - gCCAAgcact agfeigh#accttgac type L[TR|CCAAT 0.|75 3043 3031 (+)
1.000 0.787 box V$SHbhddsiibn 01 SF1| st efoi dogerlic (.95 3033 - 3039 (-) 1.00p0

0. 954 cagt CAAGgt gat |petaweor 1 3045 VSOCT1/ OCTI. 01| oct aner - bi nding 0. 77 303
- 30UYEMAZEAMAZ.0000 0. 830Cé$¢#m@bca%t§@@g factor| 1 3052 NAPAREFIDEP. 01 Al buni
D-bdx 0.84 3042- 30487 g i@l\zgooo 08684 237 cIPATEY%L X3t | bi ndi ng protein 305

V$E|m_' Ergd P c—Etsyt brndifg 92-33073—3p65 (=1 0,920
at cAARRASGY gagt g VISCRPF £ EEETES efB%@ I3RS 1|(-Xj0.8% %@z*égg%%%b}g(c ¥ 1. 000
0. 969 BT BT AIITAAAGTaRATuar B WiE 037060096 PO/ USU3/ 007 0% watraRhdcidagat 11 X

Position Core MatrixTSequence [BuoffiHy 3004 . frpeo| 8673 | | nf or mat i on- anchor

SSim[__Sim involved | [eletieets3078 | WAt™"Si gnal fransduyctian

V$SEF1/SEF1.01 SEF1 binding site [0.69°°°2 73108 | (-) |1.000] 0.700 [933393gacgaCTGTgctt

[0}
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pat hway V$SMAZF/ MAZ. 01 Myc associ ated _ gaggGAGGEggcat zinc finger 0.90 3072
3078 (-) 1.000 0.912 protein (MAZ) 3084 V$SP1F/ GC. 01 GC box el ements 0.88
3071 - 30W8 040006 876 0.920 t gagGGAGgggcatc 3085 VSTBPFPCATA0OA70E] | Ul ar
and viral 3091 - tattaTAAAagcacagt TATA box 0.90 3107 3099 (+) 1.000 0.973
el ements V$SEF1/ SEF1. 01 SEF1 binding site 0.69 3099 3108 () 1.000 0.700
gaaagagacgaCTGIgctt 3117 51 WO 03/060096 PCT/US03/00707 W claim 1. An
i sol ated nucleic acid sequence of SEQID NO 2. 2. A reporter construct,
conprising: a. a nucleotide sequence which encodes a detectabl e product;
and b. a Wegddietory regi on nucl eoti de sequence linked to the 5° end of

nucl eoti de sequence that encodes a detectabl e product, wherein the
regul at ory r.egi,on ucl eot.i de .sequence, hses, of one or nore regions
chosen from' n{BI 3¥?§@§3T9§T§§e r@iﬂf#ﬁ§%§#ﬁ§§LB. A reporter construct of
Claim3, further conprising: a. a pronoter elenment interposed between the
regul atory region nucleotide sequence and the nucl eoti de sequence encodi ng
the detectable product. 4. The reporter construct of Claim3 or 4 wherein
t he regul at @ yATERATSA CORFENE EPHRISIBEquence i s sel ected from the group

consi sting of SEQ | : : . , 27, 29, 30,
31, 33, 34, 38, ghd%%%%gde?ﬁ%“erggepgﬁﬁgFﬁg"gﬁgg de@fhabte brodiee 4t 27 29, 8
pronot er el ement bl sa eghReadre dedioronucic@de béyuize 1zhke to thelfdehd ofhhclemidpr i si ng
the reporter construct of any of the preceding clains. 7. A method. for

i denti fyi ng agents WHPEISeHRGneRdss ﬁﬂ@&ﬁa@mr%glgi, Sheret Hisrreglagry region
contacting the host : =T | : t 1 ning
expression of the d%lt&gé(?{tlgg%%cﬁlgﬁ%e{geq}]rpﬂgry%ﬁo&%g)?gnoggfégg%r}sg Sget% ch{]n@][ he cell;
and c. identifying nurdedtidss 1-dg&hof ASQADMYAL2.at or of | NGAP expression if the
test agent nodul ates expression of the detectable product in the cell. 52
WO 03/ 060096 PCT/ US03/00707 8. An in vitro nethod for identifying agents
whi ch nodul af el NERr 8RS A aim § MR ofrisfg: CONtacting a reporter
construct according to claim3 or 4 with a test substance under conditions
sufficient for trmranspronpitérehenaen interpasddatetwaendhe wgildtarycégion nefdeotidlequence;

b. determ ning expr e5e ol £ o IRciShEe LRk Rh R aoBhR! ol

4. The reporter construct of Claim 3 or 4 wherein the regulatory region nucleotide
sequence is selected from the group consisting of SEQ ID NO: 1, 2, 23, 32, 35, 37, 28,
24,25, 26,27, 29, 30, 31, 33, 34, 38, and 36.

5. The reporter construct of claim 4 wherein the promoter element is selected from SEQ

ID NO: 2.
6. A host cell comprising the reporter construct of any of the preceding claims.

7. A method for identifying agents which modulate INGAP expression, comprising:
a. contacting the host cell of claim 7 with a test agent;
b. determining expression of the detectable protein or nucleic acid product in the
cell; and
c. identifying the test agent as a modulator of INGAP expression if the test agent

modulates expression of the detectable product in the cell.
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c. identifying the test substance as a nodul ator of | NGAP expression if the
test substance nodul ates expression of the detectable product. 9. An in
vitro netwod3henwsd dentifyi ng agents whi ch nodul at e | NGAP exp/ussse000r,
conprising: a. contacting the nucleic acid of claim2 or fragnents thereof
with a test agent; b. determning binding of the test agent to the nucleic
acid; and c. identifying the test agent as a potential nodul ator of | NGAP
expression if the test agent binds to the nucleic acid. 10. A nethod for

modul at i ng - INGRE il?EzWoe}'ﬁéth&{l" fdr'?d@i?ﬁﬂ%‘ E%enité‘wﬂi%ﬁ%Jd??a‘i@?\fIGAP%Q}?%Eéiéﬁ,”93
adm ni stering to the manmal an efftective anpunt of a Tactor hat
stinul at es | NGAPhmiggessi on in the said mammal . 53
a. contacting a reporter construct according to claim 3 or 4 with a test substance
under conditions sufficient for transcription and translation of said nucleotide
sequence;
b. determining expression of the detectable protein or nucleic acid product; and

c. identifying the test substance as a modulator of INGAP expression if the test

substance modulates expression of the detectable product.

9. An in vitro method for identifying agents which modulate INGAP expression,
comprising:
a. contacting the nucleic acid of claim 2 or fragments thereof with a test agent;
b. determining binding of the test agent to the nucleic acid; and
c. identifying the test agent as a potential modulator of INGAP expression if the

test agent binds to the nucleic acid.
10. A method for modulating INGAP expression in a mammal in need thereof,

comprising: administering to the mammal an effective amount of a factor that

stimulates INGAP expression in the said mammal.
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