DESCRI PTI ON  AMELI ORATI NG AGENT FOR | NSULI N RESI STANCE
[ Technical Field] [0001] 5 The present invention
relates to an insulin sensitizer, a
prophyl acti c/therapeutic agent for diabetes, and
screening therefor. [0002] [Background of the
Invention] io Insulin resisgsmraeTIoN a pat hol ogic
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attention. In the regul ati on of hepatic
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work as rate- |limting enzynes. It is known that when
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[0003]

In diabetic patients, accentuated sugar release in the
liver and decreased sugar uptake in the liver are observed,
25 both being of paramount importance in the formation of
hyperglycemic state. Factors that determine hepatic sugar
release are divided into impaired control of the glycogen
decomposition and synthesis system and hyperfunction of the
gluconeogenesis system; in particular, abnormalities in the
30 mechanism for the gluconeogenesis system in diabetes are
attracting attention. In the regulation of hepatic
glucconeogenesis, phosphoenolpyruvate carboxykinase (PEPCK) ,
glucose-6-phosphatase (G6Pase) and the like work as rate-
limiting enzymes. It is known that when these enzymes are

35 allowed to be overexpressed in the mouse liver, insulin
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expression of these enzynmes is accentuated (non-patent

docunent 2). 5 [0004] Suppressing the expression of

these enzynes in the liver is expected to lead to

di abetic treatnent in the future (non- patent docunent
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resiqaﬂﬁmeeceEﬁndfampaisedragpons¢kﬁaéetancetﬁ;e caused, and that
Ct"h' % 9&8& o?f vaf sa%hgﬂanmo%Q§§eo§%3égE§es, the

for 1 (Foxo per oxi so

prmxﬁwaum #cﬁheaee@hmeepwracgmmﬁmat@hdmwap@tem: document

algﬂa (PGC-1a) have been reported. PGC-la serves to

acti'vate the transcription in the genetic expression

regll®¥dry mechani smfor the representative

gl uconeo |S.:8RZ I e

regul at egﬁgﬁ%%rlgﬁsglﬁ?pé:ﬁ%g%o%?fﬁgé% %g&ghgg 1Pﬁé Sag tiver

Foxbt sxpeptedttiovdrpdcontdiobredc Hyrsansenrt nin 'Fhéré‘#‘é#r@ non-

becaussi Héé'&hé?ztaéﬁ' orsp(e@sdyg@asll@er@&;sfa@ntgl ﬁépé)ﬂcl(p(ﬂlgulln

Foxol and PGC-la, gluconeogenesis i S suppressed

(no#ﬁ%kﬂﬁéﬁ?e(kﬁﬁJﬁéﬁt°§§ respppaikla forathe tugaseriptional

b4 APSANERLLANGE thegu! &l Ame sl agt Pl adl 8o it hewgbt) to

be drug discovery targets for suppression of hepatlc

| NSRATAFIPEBP REMEECT AL AR IO CEFERERT JIFAG 4gactivator 1

[ OOQ@haTn@fi@—ﬁf)e h¥ak | 94k, HeBeeeaES pec-ald QWrgenald Getivate
information on DNA to be expressed as proteins. The

RN ERNPSHIRE 195 bR othfc S81851% 9*@LAPPLIQY regulatory

t I afSeHanR b Ofosf FBld BBy dHIREEOvY aflRBBeofdrRGAESERNEne PEPCK.
are_transported to cytoplasnb and work as tenﬁlates
for FPrbt BPRL Sy RIe SPEULF RS8Pt FRAPSCEIRRNR odt Reth PGC-lo and

Sl\lAﬁEEamhdHﬁcleNéRr&%dﬁilv@&yrt@ﬁt@g&bﬁ wwan@anuRNATwﬁ@fore,
and. mcr.o t essentl
TS, 1 “plaﬁfrlé‘a LeEntiaIcE P LT 4F O fePghdoxol and

exppmwngmwmeasdwars‘ eippredyl exomthtenguisddnnt 3) .
regyl ati ression, thus [

gen roduci n he
i Bha O EnREe iR Rept Ml BPPEV B bpequs are
bhi shawegitl abd dsesy dmghan$mer§ ta sEase feﬁemge;s:eatslbﬂﬂe:f hepatic

i ndivi dual Iev I n addition to tran cr'ptl
gttt Bnre S anssr (AT st BB e B B e on

prot@¥xds have been 2 |dent|f|ed to dat e as causes of

a large nber_ of dlseases
Sl Lot ng ARGl FEFREEY HOGABIoT G A g fgation
hypen Ch@l éstlee alxprieasé¢d (s Rropeins nngaebnmmbreqn)rmd

%%ﬁ%?ém : aa.gx (a3 f.r%lsgmz Nof glx]a%lsgglg?ﬁ%%r [E@!:MQQA underge varicus

tires
processings, are transported to cytoplasm, and work as

templates for protein synthesis. In addition to mRNA, other
RNA=s such as tRNA, Uridine-rich small nuclear RNA (Usn RNA),
and micro RNA (miRNA) exhibit essential functions. RNAs play
30 the central role in the gene expression process and perform
complex and exquisite regulation of gene expression, thus
producing the expressional diversity. If an irregularity
occurs in this regulatory mechanism, a disease emerges at the
individual level. 1In addition to transcriptional regulation,

35 abnormalities in these gene expression processes have been
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5 3" end processing and RNA transportation include,

for exanple, ocul opharyngeal dystrophy (GCG repeat
anplification of PABP2) and thronbotic predisposition
(prothrombi n pol yA nmutation); RNA editing
abnormalities include, for exanple, Alzheiner's
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97 £Mn- pat ent docunent Sarm%,ﬁg he
¢ TEaghorgfl, magmdet(EEIM\o@n55NZYMR) SEFP28% LiFs 62t st
[ Noprqrad=@Rhg 0OF WIRRAL pddciEoaS8r veld. Ropss ahd, CMNAILEee genes
gy 50 225 002 LMD RN, SOBUIEAL Lo .
pP. BﬁB-ﬁlgﬁdZ@Bm,[ Bodh -rat ﬁB&eWBt"ﬁ‘]e l§rainbeton of
Uni GLFi5) Sbr i 31609 | RonSparie ROCLEE T34 chat when 2
% | beWH ad8it&dn alignaEMBOpkeseNdlat2Ghe Pp.BHAHLABRE, CPSFS
2005 LA eal ety RSUIRNG AL 4Dl cy Bl 0| Bl patent
of Hbeurlemtelf i OMurthermore, CPSF5 and CPSF6 have recently been
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25 [Non-patent document 1] Saltiel, A.R., Cell, Vol.104, pp.517-
529, 2001
[Non-patent document 2] Friedman, J.E. et al., J. Biol. Chem.,
Vol.272, pp.31475-31481, 1997
[Non-patent document 3] Samuel, V.T. et al., Diabetes, Vol.35,
30 pp.2042-2050, 2006
[Non-patent document 4] Puigserver, P. et al., Nature, Vol.423,
pp-550-555, 2003
[Non-patent document 5] Stoilov, P. et al., DNA Cell Biol.,
Vol.21, pp.80G3-818, 2002
35 [Non-patent document 6] Krainer, A.R. ed., “Eukaryctic mRNA
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[Problens to Be Sol ved by the Invention] [0007] There
is demand for a safe, effective therapeutic drug io
for diabetes that aneliorates insulin resistance.

[ Means of Solving the Problens] [0008] RNA
interference is a techni que wherein doubl e-stranded
R\&repess fngallRy d@cﬁmﬂoﬁﬁsvem}&ywarets’me RRRAZ i nduced
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are |kély to reach; as a step that follows

expl or at Bhgratisddenandrios drsrfet SE6oeFire Ahgerpapric drug
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ar
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f easi bl eRNﬁleQﬁﬂf@IngQ”%faﬁ gfgkﬂqqugl gerqyy goebte-Gtranded

t hegen fdjadh BESa1 14N @e@érﬁ‘p%%‘éts N2 REQI $he | INZAndaté®illencing
to obtain a neans for sol ving_ the above-descri bed

BT OBPrEThEX KHB%[F()e&féé% %rreaaéab%@@ EXRREAOP 0°he

rel st 89t BNA faiRcti ans Wsppoesd BMASs witth &eqrzézhfwl
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conGRE P EURE et 1RDRETY it TEKE! 5 on ot hede

fi ndiysgsni Ardmheve rdeveh apedivbe fheeddntr isnamnbigan to which

[Ooggn]:lécccoczgiﬂggéye llQellPrteos?:ggcfa m/aesmaI (s)gelg)r 4 ! d%éllows
exploratory studies for a drug discovery target by means of

25 nucleic acids such as short interfering RNA (siRNA) and
antisense oligonucleotides, administration of modified nucleic
acids in combination with a simple nucleic acid delivery system
for pharmaceutical applications and the like is highly feasible
in terms of organ specificity.

20 Based on these findings, the present inventors, in an
attempt to obtain a means for solving the above-described
problems, knocked down various genes expected to be related to
RNA functions using siRNAs, and searched for genes involved in
insulin resistance in the liver with hepatic gluconeogenesis as

35 an index. As a result, the inventors found that siRNAs against
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[1] an insulin sensitizer conprising a substance
inhibiting 10 expression or activity of a protein
conprising an amno acid sequence which is the sane
or substantially the sane as the am no acid sequence
shown by SEQ ID NO 2, and/or a substance inhibiting

eXRi-8es A QfvagEtind tp\leédéhﬂraQtl@hns;ﬁ‘éiﬁﬁﬁ.bﬁty]gfaalﬂor 5) and
am no acid sequence_ which is the sane ar sgﬁft %I aI%S
£ N P8R QLRI hech HORY= A e 540 TR SEABIRY By

pd@segg]héﬂy%1§e{ﬁ%dﬂrhefeﬁﬁsﬁdﬂteabﬂwmidfaﬂlnqnaﬂilbﬁ}
wherein the substance inhi bl%mngt exp gl an, ov 2. sations
prot ei n EHAPTIESPRY HWeARTHio° tg‘éq{]’e‘ri'r & v iy g
t:h g sSRAECQ I HE4RS FandirR)sl, y ahdl eh B@nBeveakorede t agi e saot d
sequence shown by SEQ ID NO 2, and/or the 20
SUBSEREECE nhi bi ti ng expression of a protein

conig®ng an am no acid sequence V\,hl ch |s t he sanme
or substantially_the sane pino aci ??ggquence

shown byA%E3 459y %ealpéngmér‘ngfl ThEP3ITowW ng (a)

to {(19) an( @ﬁs@ﬂrﬁ@bh§ﬂh&&rﬂd6ﬂ1ﬂ:ﬂsﬁgl ai swsaanqelmmbltlng
aci d encodi ng

{é’nced‘iﬂrﬁésé%horp%f:é?ht)( <?)f 5 Brm?(e h.2 Coc’f rd‘Sl%BR%%]A amlrm acid
pr oshiifienge SiIRNA tie RINA sameodi ngubstachipllot ¢ha; s§r8] ashghe

A f the ab ti
A ARy P 0y

of idieirdhoneg-emmntesehed drl pctwhih dfsaaprot®jencofprisihg an

ohIaX|s or treat nt ofa €o
ﬁgtl%bo?q uendc |sor 1:]% sgaﬂ\% %@d@S%h?%%%olv% ri;.ae same

usnsaush | trher ammsd:am:sl saqlaemcaznshawn by35E@o¥|li)rN05| Ag
th)%rl leSlgl t}:hgf aﬁ{e'@hové ar@nteitaﬁl@&:tﬂl\ﬁe wherein the

a su 5stance i nhibiting expr ession or
actsma*qancé anhjrictiednexrorgssiioh eff &n PARTSIG gemgrising an

Seq%lﬁe X amhcget%%nt:gewﬁf&? i@ theé Lg}ﬁ({eaeg ﬁlﬂéﬁaﬁhﬁaﬁmhe same

M No act d sequence shown
andasrtte sobse aiel samidias ﬁ@oé&pmésS@QoﬁDd?O a@tl %IP‘MP% the

95 ??]I%&tn% N G 1?&?”9;{1?{333%%8009%! Greequeneaphs oy an

sane or su ant1 al the sanme as the am no
aCIQMSQRuﬁquesqugm¢e bqungaq Dthyam? 0F6Tqu£§n5fa%;y the same

SUb§£aﬂfeeaﬁn‘iﬁbbééldwgeﬁé@ﬂé‘es%h@@n%y XERr ebakdt 4 are/is any of
conpri si % an am no acid sequence which is the sane or

i 0 shpstdierargy(ah&osdfe as the amino aci d sequence
Sho%@rh¥1gﬁﬁﬁsen5e nucleic acid to a nucleic acid encoding each

25 protein
(b) siRNA to RNA encoding each protein
(c) a nucleic acid capable of producing siRNA to RNA encoding
each protein;
[3] the sensitizer of the above-mentioned [1] having a

3¢ gluconeogenesis inhibitory action;
[4] the sensitizer of the above-mentioned [1}, which is an
agent for the prophylaxis or treatment of a disease involving a
glucose metabolism disorder;
[5] a method of improving insulin resistance in an animal,

35 comprising administering, to the animal, (an) effective
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ID NO 2, and/or a substance inhibiting expression of
a protein conprising an amno acid sequence which is
the sane or substantially the sane as the am no acid
sequence shown by SEQ ID NO 4, for the production of
an insulin sensitizer; 15 [7] a nethod of screening

f oran@ink RSPl 41N =S 8ASLE AN GnRUPSLIMAC Bxprau¥IPhi 61 NG:tivity of a

contacting cells producing the follown a) . and/ or
( b)PEOLEAT SOPFEANA FDASI ﬂ@l%ﬁegﬁif%eq d’&ﬁl&hsjeﬁl}gﬁcsa’“e or

whi glbdtantDg11 5 M8 9imes WastAdtamilroy athe sapenas dHwem by SEQ
am no acid sequence shown

20. by. SEQHI DNO 2.or a ctivit
par}td &0:pépt 3nf ohar YIS TR ea”ﬁ%tﬂlé?il 9 ORI RY Hn ® Y
3anc5lp aa‘ﬁﬂrg}:?ﬂqlt%ﬂ\ﬁgimgl&ni ﬁmiﬂﬂ@ acﬁanee%lence which is the
substantially the sape as the am aci d sequence
ShOW® 57 SERFIDHOLY O S2Parts APepeBtiGe T Rerepience shown
Wty asdgesb w@nagund, and neasuring an expression
| evel or 25 activity of l_%Srg.grotein of said_(a)_o

Fbt

. ( r
oar L hIUSSepEi A unphapeDti 54 X BEPOT Rh Ot S G eI
( E) c&iki)pra.sﬁ!ﬂljt aralamgpt bl \As,tneheéﬁ@é ;wrl]'{i&]l mletnaeshm wf
t he above-nenti one 71, rein, the i.nsulin
é‘én§‘ini‘sftﬁnﬁéa££%stlh§n8%m%aass é:%SI ﬁ%lorhoegﬁéﬁe%??%nﬁﬁi BB 3]9 y SEQ
actiomo: 30 pRj/drhe sebdtachcef ihhibidtiogeexmrassdnedef 7 protein
wherein the insuli.n sensitizing suhstan n vent
or TPEAISANE e LEPNEGTVIST egcﬁlhﬁiclggeggre a gﬁ{ngm&n
di setiskerzntantlly hethe iskee §£Efthecemofo taréd| se@ranicgnphows by SEQ

N R

ﬁggg‘v gﬁasegeghgd nud>f rr:icfeierlji,uhcatf@at ag| irmﬁé@gﬁqzﬂe@ité—?féng ofibstance,
( os PR E e kst 1 ) FARRCRI NG S B gl 1 2o/
MONOPHOSPHATE SODI UM SALT (RCPT) - sti mul at ed sugar

pr Oqgfg%;egﬁlé h%o&rg)gigimga%s'amﬁng_ S5 13RGEN&X HinBLA Sis the

the antag aneliorating insulin
r eseshanue swhehautialdgushafamsxpe Bhegymgisactrigs sequence shown

LAChYt Eeacifingl S, ANd £aRDA yegdiadsassate and
effective anti-diabetic drug and the like. to [Brief,
Desdbi pt ipnetefint pemmighna gy} arioe1a§iq peauenge Ahich is the
oraphig sERhSseM@{d10) ShOW AR LBerSdIRRMiIB8SAYRI sequence shown
by SEQ ID NO: 4 or a partial peptide thereof
with a test compound, and measuring an expression level or
25 activity of the protein of said (a) or a partial péptide
thereof and/or the protein of said (b) or a partial peptide
thereof;
[8] the method of the above-menticned [7], wherein the insulin
sensitizing substance has a gluconeogenesis inhibitory action;
30 [9] the method of the above~mentioned [7], wherein the insulin
sensitizing substance can prevent or treat a disease involving
a glucose metabolism disorder:;
and the like.
[Effect of the Invention]

35 [0010]



actions of HAIIE-C3-No.75 strain (A) and 76 strain (B)
on insulin-stinmulated sugar production. 15 [FIG 2] A
tabul ati on showing the target RNA-rel ated factors
contained in a library of siRNAs. [FIG 3] A graphic
representati on showi ng results of evaluations of

sugar pr gdesideon Bubéiﬂalﬂ}iéstﬁ@ailnﬁﬁbﬁ?§ﬁﬁnea&dpré§§% 6A
and B), and Taqman anal ses, of _mMRNA knock- vvg‘g_c and, .4
20 TLLIAYL o GEABHESAE CRRTE RS REY AR L OHer 2

( NoysiddNAcgédYydiedus esha ﬂaaalaald ddaet abt exhflasncé pt i on

of the I nvention 5 t .

or B BABrTS R 56 e LA LR RARRAP P s
%ﬁ@rm%ommwmuemzw BRET hasmpmp mmﬁhlaeqdlesmgar

sho EQ I D NGO 2.. CPSF n_the sent ven n

i's %rogfjr‘%’(té% Tbibei ST aﬁé‘dSa‘fﬁé‘e ot 55%%‘% tt(r?{1
sarrﬁerﬂarﬂldaalacacﬁrasmagenm aﬂfélﬁ.hﬁa‘ﬁllﬁgndlna‘ﬂ:iﬂl sreqmetme:e without
shown b | D.NO 4. roteln and tide

ar e° Eﬂ'éss%‘ng 58 L5 YR30 He alsegiic'garl‘lt R |ca 3§ ? Eifbe used
N-t£5 M Rage (amd ruffbetﬂvmwm)tladﬂamdmac drghtargndhe llke

i ndi the term.nus arbox t er mi nus),

é‘bctﬁ er{%fescphpe 108 n%hprél)é: e olf pepti de

deS[@oﬂaﬂtll on. The CPSF5 and CPSF6 proteins may be ones

i SO d.putified.fromcell . 2nat

spl Lﬁfo(gytlg, Bs%rarPerl\(/:er?:%ﬁs,enélaiu:g?lgcséoﬁ?ggaﬁg%tésa Presswe

cel hc;tmrfsl ofyﬁﬂlﬂa@@aﬂglw stZatel (3) ladgés reinc€B) on

o SRE IR B8l hor AU LA ook Le s gpol €f | cel

endo |aI SNDO scle cel’l, fibrobl ast,
frs b BTyt &) Pcyb@lytleatladl slovying, thamhargeteRiA(relgted factors

cel{: SRhagRy Iﬂ ,%e lg’rg%o&tw Siip\;\l@gural Killer cell, mast

neut r ophi e03|noph|I nDnocyte)
megaﬁasy@dyﬁegrqyn@/waprwntatl@ho?métyt gesydfeotel | |

OSt392&&E¥30P93$fcgﬂg%§tpréﬁﬂﬁFEEM 8] adiknnsehdainst CPSF5S and

interstitia or a correspondi ng precursor cell,
st eRPEES | (Porndablk endc Bpmmahemadysenrit FREA| knqak-gpwn  (C and

MBS G AL hefaphR! Mid! gpdedtadi IMBlegatied HRFBL e(no siRNA

gui nea p| gs, rats, 1o mce, chicken, rabbits, dogs,
pi gsntE%lﬂ@d)bow nes, nonkeys and t he li ke) or any
ti ssggpahere such cells are present [for exanple,
brain or each part of brain (e.g., olfactory bulb,
amy §BaFai echferetietivasaf HhmdmratHHpocanpus,

t hal anus, cpdp¥gPpoh hl e se RET @Ik 1 691 1£2%, pPBERi @omprising

obl ongat a, cerebel | um,,

25 the same or substantially the same amino acid sequence as the
amino acid sequence shown by SEQ ID NO:2. CPSF6é in the present
invention is a protein comprising the same or substantially the
same amino acid sequence as the amino acid sequence shown by
SEQ ID NO:4. Herein, proteins and peptides are described with

36 the left end indicating the N-terminus (amino terminus) and the
right end indicating the C-terminus (carboxyl terminus),
according to the common practice of peptide designation.

The CPSF5 and CPSF6 proteins may be ones
isolated/purified from cells [e.g., hepatocyte, splenocyte,

35 nerve cell, glial cell, pancreatic B cell, myelocyte, mesangial
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15 spinal cord, hypophysis, stonmach, pancreas, kidney,
liver, gonad, thyroid, gall-bladder, bone marrow,
adrenal gland, skin, nmuscles (e.g., snooth mnuscle,
skeletal muscle), lung, gastrointestinal tract (e.g.,
| arge intestine, small intestine), blood vessel,

heasehy, t hynBerhatp! eedLl, Supi@atidiutarl glegidheP0al cell, goblet
peri pher aI testis

bl 0Qd, . praost at e r.y,

R s PR P NS e e LA e
gdlﬂl@&ecﬁtﬁﬁ lﬁ@ocbt@M@d@dbpﬂéﬁ_Mﬁae%e]ande}; be, Imdoe]:phage, T
y a _netho rotein separati.qn _an Lific
kncﬁm pef <% gﬂ'iﬁal é‘%ﬁggrsf?olgt'aﬁ‘?fi%lclpey t’hléeg% hil,
ambwsoplid, muaﬁpelas ntohat:yts howegbya@l{:@ylte, NGvier cell,
SE I D .NO 4 n_am a

B o B e SR SReT R TATer o BT, A8 b PG o9 and
ITDrc&e,lll’,m mtwse:fleliabl (yelsibout =4 O%nnespomce:,ngspn:bbuxmre cell,
prefera

about 80% ar
abott r[’95§/¥10r ToFPECe R0 rms %?ée ﬂg’r a%fiy a o&%ﬁegﬁ/ﬁ 2{&%}5 or
rmrcs;hetromhe—hamoded am:dnaéeq UErc eexaghden dninSEQR1ds NO@aRS,

or 4 and the like can he i
Werr“ellcn Dﬁ r’abbl Aears dfj ﬁ%’ %Hot%dr £ ﬁ%%g'( %6 %qg?é'ts ﬁ&e&%%gys and
santslearidkei mui amyammmeaacwueresiMeselbs @de present [for

oveé;!aﬁn@ﬁ \%?1 aaiq;| '39 Qgélgﬁg%gsgg??rélg t(Qe .O,p%ilﬁbtory bulb,

al i ere two am sequehces are
al IEgI}ezdialllQMﬂlglLHJlﬂaE helprealc gahgbid t hPRPeAMPUSE L hatagmus,

rel a&%@' Q:%lref)%ﬂ Q:o(rp.[eSuce Ma S99l | &mgeﬁ}.lmﬂ) '

SucC at a gap can eintro I nto one “or f)Ot
t:hesplsedfuem@,s Mypeprhhel ppstapiclyl ipgRreedy. kidpegi hives,

am r;FfEP %a@f—ﬁgda@racﬁéjné"%\é'rggwS'arﬂrleﬁﬁl gland, skin,
phyS| ochem roperties; s as exanples, amno acids

cl assidliesd (@lrﬂjer spREts AMHs droupke Aiéh MASCIE onabPe

am @é’s@%‘ﬁi%eé@r}%l IEQct T )., aiéﬂﬁ?ﬁh@e@ﬂrﬁao %Ealaﬂﬁ intestine),
(Al pol ar am no aci ds (dn

basbﬂeocaﬂmvﬁ@seh«:mr(:’ty%hw@, spjegn, éé‘P‘Hﬁ”&dJe’PMlﬁB %Qcara’s
63 bor AR a1 WM, BEbSSatRAVLASE B hy:%ew KRt Salterus,

Thrzi and anmino acids having io a ‘smal | i de chain

(GI ney| éOlg@r adp@psel\fe%gsuecéﬁ Pe r’fg‘ﬁf‘fﬂoﬁ@d’ose tissue, brown

Subgdiddsel @NsHYe)SUGR Bhalide]apy NO ndghds o5 poRetH e‘ﬂaparatlon
to give no_change in theps'ﬁhenotype of protein (i.

condtd tHH’trl€éC%1i“ﬁ% kngtn P&UFEti t uti on). Specific
exappdey of conservative amno acid substitution are

known in_the rel evani_;L echnical field angl 15 desc etql c
Ph vari ofS PYRYANIAIKHS SBPE IR 86 ?%q;ueé’fgn’?ﬁ a
Bovkigowtt b3l sEQ XD ewce, (@4 BEQl3068d3M0 eh9&M)na acid sequence

having a homclogy of about 50% or more, preferably about 60% or
more, more preferably about 70% or more, still more preferably
about 80% or more, particularly preferably about 90% or more,
30 most preferably about 95% or more, to the amino acid sequence
shown by SEQ ID NO:2 or SEQ ID NO:4 and the like can be
mentioned. As used herein, “homology” means the proportion (%)
of the same and similar amino acid residues to all overlapping
amino acid residues in the optimal alignment where two amino

35 acid sequences are aligned using a mathematic algorithm known

8




[0014] Am no acid sequence honol ogy herein can be

cal cul ated wusing the honol ogy cal cul ation al gorithm

NCBI BLAST (National 20 Center for Biotechnol ogy
Informati on Basic Local Alignnment Search Tool) under

the follow ng conditions (expectancy=10; gap all owed;
gatid kﬁBL%%]@v@ﬁmt E}ablﬁﬁdalf’lgiﬁfd (pAleforathyys the algorithm is
eterm ne the honol o af _an.am nQ_aci d sequence

| ncHiffe. thRbra GBPaRPT e (RETATGOH CRRSdQYE fibEd T of the
Karéeqneelbeal for RheCoptNadal. a25gﬂﬁﬂ:em§t) Scta leJSAJ.aJQGImlno acid”

5873-5877 (199 e aI orith |nco
@ NBIAST. SR KEEASTBFog M. TVePbYER %}ﬁg?dpf&emesf
(Al &s (Hﬂdainpe&s,alamlnblu&d:ms: cAekdifiRes undéﬁ tl’@‘389ﬁ@4®23up, such

50 Ly e G AR, PR b, s

i S (mcor penat Bk, N’atthe ﬁé&lar?,ampm@gatarﬂsl K\theAmG basic amino

A PSSt ., S SRSl e

| ncadenmr a:laedingra thiyelrdky @tqmpogﬁam (Tnen si ard 2m0N0 a¢iidsh having
art ll the & § G& akLgnment SOff WVALA pe mentioned.

b%lc o[- &° 7 5o Eg#‘ %’e % al

age gorit séribed in’Pearson et .
Pr OSubNaruutm\namy sSch. SUSAaISEml@S ZAL4- peAFTETHES)LO give no

[t he, 24050t b V\pg}eéfaeg%gocif@ SdeLin | (1€ oFHSTdhstd LRE QO AlMino

age the ‘Fike, and th ey
canacid smlbbeltls‘@d)mr efmlfyc ?mra]eswf CqpeerEr s amino

S Ubﬁct:ﬂﬁ]té%lslt_y‘_tﬁ@fons ane ﬁr[;%vﬂtp 1‘30{:ﬁie Srecl%Q‘Hﬁf‘ Cl?ec@ﬁmtzgf field and

am no aci d sequence shown Qh NO. SEQ ID
NO d¥sesilad ani WJ@@ISdPS%‘EﬂFe@éet %v#ln’f@rat%?m s§§y bpr example,

abo Bw?%%tor L1T0r &, 5 icef es apl v 38Bous1 60Ymop nore, nore
pre erabl’y abolt™ 70% or nore, still nore preferably

abolPC8H% or nore, particularly preferably about 90%

or nore, }@rﬂ%ongéld's%qﬁé§é@r}@§rloﬁo§p%r<§5%:&ﬁ B8] chiDated
the am no acid sequence shown SEQ I D NQO. 2

| D Neiag thndesplogy GlaéF‘é]rChtl@@nﬁ FSTIR™ HES 5 S5, (Ne%ional

sybstapti addry BEB@e@rﬁiE@.og@rﬁxﬂfbrﬂﬁtﬂoﬁ EfHs2RCEo@s). egnment
am no acid segquence shown QID .15 NO
ﬂJpﬁ/cf"E'lnﬁg

| D ferafh Toola préteithectd QR IRE ] i?’?%fecttﬁ‘@gy‘m' gap

sang1agyae; %itglmez anillt%raﬂgmlam daERaUenne to
shown by SEQ

2 (or %{ and ossesi 09 ¢
SubSEARFEY ;}:het h@“%]é’ﬁé’ aﬁa?rf tawef’ Ex weﬁve & gnelu or
pr ole@hfip CONHhet bDgoHftihBescribed in Karlin et al., Proc. Natl.

25 Acad. Sci. USA, 90: 5873-5877 (1993) [the algorithm is
incorporated in the NBLAST and XBLAST programs (version 2.0)
{Altschul et al., Nucleic Acids Res., 25: 3389-3402 (1597))],
the algorithm described in Needleman et al., J. Mol. Biol., 48:
444-453 (1970) [the algorithm is incorporated in the GAP

30 program in the GCG software package], the algorithm described
in Myers and Miller, CABIOS, 4: 11-17 (1988) [the algerithm is
incorporated in the ALIGN program (version 2.0), which is part
of the CGC sequence alignment software package], the algorithm
described in Pearscn et al., Proc. Natl. Acad. Sci. USA, 85:

35 2444-2448 {(1988) (the algorithm is incorporated in the FASTA
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am no acid sequence shown by SEQ ID NO 2 (or SEQ ID

NO:4). 20 Here, "activity" is nRNA precursor 3 end
processing activity (cleavage factor Im (CFlm

activity). 'Substantially the same quality" neans

that the activities are qualitatively, for exanple,
physbgkagiakhy eic phatiresdgikage| yandeghe vailent antiothey can
each other. Therefor is preferable that the CFI,

25 246P) B 14568 BES %\Jfgrent to each other, but the
quambintati ve factors of these activities, such as the

extent of activi.t e.qg., .,about .0.01 to about. 100 _.
T e, Thoae brirramte: dypafiidtasy nd =R i nt e
pr efegiiahty aAbaut fnind acidtém)ncansihdﬂmebynﬁ)ﬂ:@cw ap:2 (or

m@&%@:éﬁgﬁn@f Q%%’ﬁwl i ¥?y caﬁuﬁgé??g%afnﬁaeﬁ feoteay of

ac odanses urt hxoaenqiﬂmdrklmwvrabpet §@% q‘romoea.ammre a

nmet ho cri be Rue ger,
Voietptepabon ool 1k GIEASEPRE MY fuq MRrerdy abpur eo3
CPSESmbge} r;eamlieabmly preherarl yalebout 1E§D%| | Teke naagd most
JgJ[ne[.‘i,F% l | elgl%meJ 08 C r%&%' nscocgﬁgrérﬂrﬁg a%?%r%ence shown

aV|n or nore

exa:mplstQ abou: 21(oroSE5;OIDpN©f@r-abl y about 1 to 30,
?ferably about 1 to 10, still nore preferably

sev raI (1 to 5, 4, 3 or 2)) anno acids 5 deleted

from t he“anpmgedoi domaq@enqetlﬁcﬁmebyr SEbstprN@ Ly the same
(11 len%n aé?&e né%qg%hge s%q%%gcgmm'a%gdlséﬁue%c@r sH&f by SEQ ID

(for exa bout to 50, preferably about to
80, N(h:[?r dopr%ECérI@bNy APoudss a1pxerel@ cerprisimngr éubstantlally

pr ahhy SeMeS QE;&%écﬁeﬁce as AHY akldo ATUNGeQCdfl® shown

to the am no aci d sequence shown by SEQID to
NOI%( EQ) P %Zarfpﬁos%ll@ ¥8ytlen cadhROSFRPSENG SPPgantially

mor 8,4 fQhe EXaMRLeorahoutyilyt 9s ,prBEgiﬁ rpRlsy s@b&ljlto flthe

to 30, m)re pre erably about 1 il
pr efinsbpgid esagugnce 1shgyns by GEQ 3IDoP1023) C&mSHB %‘E.“H?s'“

Lnsertedgkpet he QAL DO,ACId nRRAUSRGRIrs§H0YN by §E&ds@1ng
NO 2, (iv) an am no acid sequence havi nggl or

nDr@C‘{JfVé-rtYe)Qfa}ﬁﬂV@geagﬁﬁorl Tpo B ALHELEB) v agglgﬁtaftlally
to 3 safRr guPraier abhys abaut tle tatiQic5éd |drerTQﬁ§11tatJ_vely,

preferably several (1 , 3 or 2 aci
subEeF tEER LBy WﬁéPl%%lﬁcPﬁsphﬁri‘f‘aF?ﬂLo aﬁrgyac?cﬁnvalent

S e Qe NEefhS BeMEr by TiREK Ad2eNCL 2, 133"1:)r€3‘f)3ra7;ﬂ]1e &maﬂOtl'&CICd"Im
sequence conprl sing a.conbi nation her eof

3. SSErescre (RBLERLIRF 147 RN (10 en: DY hUdi PR G e

I NCEaskTrs of these activities, such as the extent of activity
(e.g., about 0.0l to about 100 times, preferably about 0.1 to
about 10 times, more preferably about 0.5 to 2 times) and the
molecular weight of the protein, may be different.

30 A measurement of CFIp activity can be performed in
accordance with a method known per se, for example, a method
described in Ruegsegger et al. (Mol. Cell., Vol.l, pp.243-253,
1998).

[0017]

35 Examples of the CPSF5 in the present invention also
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what are called nuteins of proteins conprising (i) an

am no acid sequence having 1 or 2 or nore (for

exanpl e, about 1 to 100, preferably about 1 to 50,

nore preferably about 1 to 10, still nore preferably
several (1 to 5, 4, 3 or 2)) amno acids 25 del eted

f r dmdilb8e amfdto agei ch KeguanteirshofnpbytSES r:@nmsatng (1) an

(i an_am no aci d, sequenc | <) bout 1
&%ugfaﬁfﬁ ,SeHBoT ﬁf'ﬁgglgdnggrggeréﬁ{y about % £o 20"
50 ,£dTGI0e préﬁamaabyyahduauﬂ td 30 worespidflerabie about 1 to 10,

pref.erably sever.al 3.0r e 2) agin a%hgﬁ B
add¥d ¥ﬁ Iﬁﬁ?ﬁga%f %ﬁgrﬂgnéetghgmﬁgbB SEC?)) o acids

NOdIele(tlel:il Jram thm anmra:crad:leeqetmmeemmvrrg by 8EQ ZIQ)NO 2, (ii)
nmore (for = exam 0 Op a
to qsrb aming dCl fegfr_lea%%) lﬂtav}néqijo(}: ]Ef q{o%re Q!Eé{r ae@&%blé

nmore ~pre y abou nor e
pr eflgnabllyts edbr airefdrakg ysabodt 13 ter 3‘2,) )moafm BB ERyadpdy about

| nsgrt dedoin.the aaio greqaﬁeguseéq,%ealshp% By ,gSEQ IOIQ 21)

qi'vy an am no sequence having 1 or
rmrm:(rfcmacedarqﬂded a@dme amipo 196,d sﬁ@r@w@oepomd%ﬁ SEQ D

bor eI?er Abl'S Hpra% %@%%rﬂg&/ s@HQé‘rﬁcel htaQJ.r;lt?’l Skl bl oFBife (for

severa % am no aci ds
subsxamp,ueedabayutotlhép 20 rmeéerarsly iaRovhel &% A8 8NP

Seq §Q§ee_ga§,lj‘_2‘p\/\£bc9% %EQ)IQ NQ:411 QorleV braferadTyN8eddtd (1 to 5,

ence comprising a conbi nation t hereof 5 Wien an
anrﬁo 3u9rd2$Eq@mﬁﬂ9eand$rﬂﬂ§ﬁ?§ﬁd»%ﬂeW@?e%W%ﬂo acid sequence

SUb§ltr<':mtrthb%dS§é fesen bbediAbaveantie 2981 ddfi2nok hdkeing 1 or 2

I nsertion, del etion or substitution is_not

par oF cudner |(for | eamede, aabqulr Lako QQTePﬁﬁ$ﬁ$ﬁh%§b8P§?ﬁ l3.te 30,

endy,pro ePghAF tawlt Y1 (Ko, asti M e ngEeﬂthaBn.ijlaﬁéveral (1
10 [ 001 ) As exanpl es of referred CPSFEI?rot i ns

exaﬁﬁl%y 4,hdnak despglnqwﬁqﬂéscgﬁgegﬁgyts ﬁfnépuno acids

aci dn SEKKIGRE Bo SR sBiuer shBwhiGy? dEEef[SecpAccessm)n an
No. NP008937.1), or honol ogues thereof

manfELRe (3G EREMPIGE, CRBREE i) Sﬁ'ﬂfél%lf’%g‘f*&reﬁéd Likewise,

wht BxSRmBank rupkle rc gt Seq) *A@@&esm N@vehPﬂﬁO&QQol)qclude
and naturally occurrlﬁgﬁq%é ic variants.thereof an
e

t heWhRkeare SR FRYE; PASCEX AT ATET 5P & dr PRSI
CPSEBi B ¥picise KOFingexaspl® orhuope @RSF6xamplieghabout 1 to
OO e RS Ao RESBIEE s hegRY 950 P o v,
hongkegueasstehprepdrdlyosbesrainniats §,f d;, @xempf)e, amino acids
TRe28ap DA SRS SAE e R A BSOS,
OCC bl bffhaldcghi seqysmicanhgving 1 or 2 or more (for example,
about 1 to 100, preferably about 1 to 50, more preferably about
1 to 10, still more preferably several (1 to 5, 4, 3 or 2))
amino acids added to the amino acid sequence shown by SEQ ID
3¢ NO:4, (iii) an amino acid sequence having 1 or 2 or more (for
example, about 1 to 100, preferably about 1 to 50, more
preferably about 1 to 10, still more preferably several (1 to 5,
4, 3 or 2)) amino acids inserted in the amino acid sequence
shown by SEQ ID NO:4, (iv) an amino acid sequence having 1 or 2

35 or more (for example, about 1 to 100, preferably about 1 to 50,
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t hereof and the like can be nmentioned. [0019) 25 In

the present invention, "a substance that inhibits the
expression of CPSFS (or CPSF6) protein"” nay be one

that acts in any stage at the CPSF5 (or CPSF6) gene
transcription level, post-transcriptional regulation

| evilre bEéfedadllyofbdut Q- ROOL®I still Bvedre preferably several (1

t-translat difi | el
podt T epETaTotel ool Cemlon Lol d e s
eXPITe3Hke0fmirf aCPSFSeduancEPSkGYn prosED MO NOE 4decra (V) an

subst.ance that inhibit the t t
gerfaé“mé’ §ﬁb%tsfﬁé‘8n‘fﬁa‘fon}pr’fﬁﬁg?? ;aa?: ?1) ll?aréc}%glsglanég&gff t he

initial wWhanser apthendidodagtenaw msnﬁwert&d,s@mlﬁwdcer

that inhibits the transportatio 0,6V i
o pobheg o'y AabEETRRO phEYe P kgl sl kOB VLAD 5B cion,
a sddisitapaeor libishatuiidn hist sot lrerttuamkhdm émmo’tfedrRNA far as

8 B SRR A MBLB Y crpgggini

polyé‘,)e;@zttladﬁe@nd the like. Al though any one that acts

@ﬂ%@ stage can be preferably used, a substance that
r”hh d the s translation of mMRNA into protein is
pr ef er r edsi axartpatest hé Ha!raf@utceddﬁ?ﬁiﬁ CPSFSLnG:  EpsRgample,
profein i e DAe0LoAs- &1 S §ér?élac%h b
cap}té & Sgpec |c:aHmé th glftﬁj% %T? ° trlans gtl on of o
thesmma 0D: ZPSES Sen @F@ﬁ@mnt@ow&@pﬁ%w)r or homologues
Pref RLARIEY 1 3] RfimBfl 4 LOMBELRIIAY AoRASAcREN
conpl énentary or stantially conplenentary to
baseegsuguerceidf GonBank unsdeseRafiens P6ES S50y i\]PonNP 080899.1),

thergof, "Eﬁ? h?fy J%EEQH?dall/élgés'\?aﬂ%%‘ﬂgn@l?ereof and the like
substanti a fay conplenentary to the base 15 sequence

of the BFRNANDIOTEREFSAYIeXaPBEes fa s ehe it Seghdmaeins, for

haVbQ&nﬂ Oﬁ%m@ t ¥hRUChohBade d ke brseanseguesce sequence
is capabl € of binding to the target sequence f%s

MRNBheW iayhiSBRt IR A : 4t (Bekiest AeReTHdedP-

RRY bR 0 edl tEORdiH 1ANSthdY WRRAnRDAY( forf eﬁarﬁfﬂlﬁ,‘rainoﬁsk‘éit
is mani festing a pat hol O%LC condition of 20 insu

r eshgrakae 5P91 St re LR (GPBan k(oo 5ﬁf$?%l%‘C8Fssmn Yo.

conhpa@@1d134bgsyj e 8h66AHIAG bBoiMEngUbLUI&Lic variants
specifically, for _ exanple, the base, sequence is a

bas&hgEeRiefas ﬁ%‘?/llﬂd‘eacﬁ%ntiﬂ JEPtie4bout 70% or nore,
prefigpap] y about 80% or nore, nore preferably about

0
929A) or m:)rne hgngrgesntt erlgtfaggl%gl,y“abg&t}stggc/%otrhat inhibits the

, or

expression of CPSF5 (or CPSF6) protein” may be one that acts in
any stage at the CPSF5 (or CPSF6) gene transcription level,
post-transcriptional regulaticn level, translation-into-protein
level, post-translational modification level and the like.

3p Therefore, examples of a substance that inhibits the expression
of CPSF5 (or CPSF6) protein include a substance that inhibits
the transcription of the gene, a substance that inhibits the
processing of the initial transcription product into mRNA, a
substance that inhibits the transportation of mRNA to cytoplasm,

35 a substance that promotes the degradation of mRNA, a substance
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25 nore, with respect to the overlapping region, to a
base sequence conpletely conplenentary to the base
sequence of the nRNA (i.e., the base sequence of a
conpl enmentary strand of the nRNA). Honol ogy of the
base sequences in the present 30 specification can be

Calt@)laltaE%BiQ@eEhé herJreh b ey @ € ARAA tiriaS prbé®dtin, a substance
expectation value = 10; gaps are allo 1%; atlte”

ON*haiad B ig6r 8 BOSUTESRAT KT 08} POLLIFR AT §Ta PoES (oF

hor@:"s@@? Iéfdeﬁﬂldéﬂﬂgflth@nli\@| lBi-t%Sﬁgbl\Bﬁym’lﬁl that acts in
Center for technol ogy | nfornmati on B SI c L

Al i gYmEhegseATc ReTRBT ST aRY 6 | BsSWp ?W%r inhibits the

%I gﬂrantslfﬂgﬁlcgrprofdﬁhﬁﬁ Mt best&ifn liaspre.ﬁcmeacen that the
honol og 13 the al gorithmdescribed i %I_} ted

al prqdﬂlsélorna%ﬁ CPREAPT SEPF6 RISAS180'E
[thep@logorithmis incorporated in the NBLAST and
XBLAST progr versio

t al
Nucl ei ¢ A& %Iss‘i?ééaHCQSCa??g’é %%fpffégﬁi]]ely fRpibiting the
al gorddshat solescrhbedrim d¥ecdbBdrmir €PSBS .intd. phbtein,
Bi ol ., 48;444-453 (1970 [the algorithm.is
RS SSEAb LY 1 LS B D PRI TIPS R3S SEIRENSS o

packaglemehberalogosiubirardaatt y beshplemdyersy dodtM |Hase,

CABIOS, 4:11-17 (198 th t hm d
' EHETAE| E B0 an TVErENER 3. G) BoRkEZh eraar (ot b°

t hem&F cmequence i o al i gnment software package] and

th l h d b d | [} e ase
Nt | Ao RiboSe e ul b AT eDlpdyrenid o the

ab gsednidirei sf i tleomBRabBACHSTSt he CFP&S'ﬁAmpwmgraamaﬁﬁ ggfpience
Goehaﬁlgr];gtevalarcgm %%%%%Ll%?dsf Jne +a1£(eth%aga9§ é@z‘qqhtehgéleijs capable

and can ® al so eraply used I n sane
vvayof Jﬁu{ﬂ@@l}:ol\mreetspget fiecmehge oy ahears@%é@uén@émt the

conpl enentar, %lfb%ﬁ% ﬁfsiof%gﬁ@aqnﬁgﬁ@f%&lg §Rethe body

bas&” sequence a base sequence
conpf exrewrmey brats issmanifedtipg & rshedeat arsProatiey of

L0 1RaSE S eAe00s, C%EOWE by SEQubRP NOpL @t 2Ghidp) r@sk of

Base sequence bridizes wth the base sequence
undepnbi st isgr Itn‘géntn coREsEanses lanthefioHEs’ FRYCOEEFH- 1Y, fOF

hav EQQm?féJb%énlBé?é ls\éqhQ§C§ ane a0Hadd tae g@fené‘@tha\ﬁlhg‘ &Shomology

a prote consi sting of the am no acid sequence shown
by SEQOINGCR earmodse RERIFGAY. 2RV, 803s8T R FanBRE®

ng&@f@fﬁtﬁ. yaQBut’Z%C&ugg ﬂé‘fé LAlahy G4 Ieerai &5y EBohbhedss or
ase sequence of the nRNA of =~ CPSF6, a base sequence

cgénp'tpﬁﬁemné,h},repp%é:loaﬁ{ueacpw{e};lapplng region, to a base

sequence completely complementary to the base seguence of the
mRNA (i.e., the base sequence of a complementary strand of the
mRNA) .
Homology of the base sequences in the present

30 specification can be calculated under the following conditions
(an expectation value = 10; gaps are allowed; filtering = ON;
match score = 1; mismatch score = -3) using a homelogy scoring
algorithm NCBI BLAST (National Center for Biotechnology
Information Basic Local Alignment Search Tool). As examples of

35 other algorithms for determination of base sequence homology,
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conplenentary to (a) the base sequence shown by SEQ ID
NG 3 or (b) a base sequence that hybridizes with the
base sequence wunder high stringent conditions and
encodes a protein having 30 substantially the same
quality of activity as a protein consisting of the

amgpa Qféé&f%ﬁ%u8@§E&fﬂ%@m@nkkhﬁﬂiQ D NQ,4pean. 1. Acad. Sci.
nmenti oned. Her substantlalgﬁ t he same

it
o FioD 1 90" 565 Smab a1 (18D AbbtRe APERE Rt rengbipiporated in tne

COR@inkPNsnd &REAST brd@amEX argHse on 3. mONANLt bemsl et al.
i nvol ving a sodi um concentration og @5ﬁft éQ tf t
abdc12DFMCisiseRes abl 3P :aBBYT 4% 1524 5BRE %-?ﬁd %‘“

tenerat be@ 1of NabguimbB0 ctoanbout. ®OC, miraf er abl444abat (1970)
60 to about 65C. In partlcqﬁﬁ ? g ? erred case ié- oG
suchbenal 9o Hehms 68 TRERPEAtehden P&t PrSIEEd U THRMF
andsdrgatenpanalul ¢ tise a&gabﬂﬂ{m Ge€cr{aP3h Nhersni@NA Miller,
of CPSF5 |5H§re er abl

CoriAatoss bl ude e Sutdite SHo By SO BrReT AL in the
( Redraes f@@ﬁ:ﬁl(ﬂar&b@n NNb@QM}Qﬁ:hZ)Ls p&irta dfotmédgmesequence

t her_eof |n anot her exa
Mo OGN F G Ever 8 ot b S, AR st Seriped in
AccrssiseR db.alNV 026623a)l,. Btad rsatur%?k,y 85@@@@41&%@ (1988)

allelic varia t.her eof
prePthﬁﬂgofﬁg“%dﬁaﬁnﬁﬁgfgaﬁﬁﬁENAﬁﬁecgEconﬁ?|ges ' Ehe 6C6
baS§3f‘dﬁqueﬁ£ﬁ<aﬁj&Q\AﬂanlﬁEQlk® ND Be( RefiiSegeAecenditigse can
No. 15 NM 007007 ' 1984 I e ereof in another
naﬁ#%o FoPTe ?%ﬁ%&e? usegﬁ8 gﬁgbu% fegistered with
genBeoEd junder RefSeq ~Accession No. NM 001013391.1),

or a nat rall %Eggig? %!lglﬁgée\g% h@HéetJE FQQ&entary or

[ 0023] ®base sequ énce conpl enent ar
or sﬁbﬂkﬁmamalhyqump@ﬂpémﬁﬁﬂytapythQ)hﬂse pagenseq ot nde TRA of

né%gﬁﬁﬂ? O S F 9P§€ﬁen{ %E Rabdd Lk atly

respe p05|t|on
thecmﬂ,exmtaay ta:s (ametrp@rttalsensequecrwaﬁhewndw BERGF;HGIO: 1 or

SP € {I C%l |S¥. %Q &é}x%engl[}%;{t (H b@EéEéeé)rw1@BSE§e i 28quence

|t|n roteln transl ation fromthe
nRI\lAnd¢m huger mrme@éqgm@wpéc@m @nepdes e PIELeipMaving

15 n‘g{lﬁ.g‘l%%tﬁtalhf aSle S%Qe bASAS +QF ofméc,eolvﬁﬁzgf gL ab |p)foﬂ@9rut

ases or nor e ef erably about 20 base
or nng%Sﬁﬁhgaoﬁothq(@ml@@n$ﬁ¥§;§ﬁﬁﬁ?®ce shown by SEQ ID To:2 can

be mentioned. As a base sequence complementary or
25 substantially complementary to the base sequence of the mRNA of
CPSF6, a base sequence complementary or substantially
complementary to (a) the base sequence shown by SEQ ID NO:3 or
(b) a base sequence that hybridizes with the base sequence
under high stringent conditions and encodes a protein having
30 substantially the same quality of activity as a protein
consisting of the amino acid sequence shown by SEQ ID NO:4 can
be mentioned. Here, “substantially the same quality of
activity” is as defined above.
High stringent conditions refer to, for example,

35 conditions involving a sodium concentration of about 19 to
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or substantially conplenentary to the target sequence.

30 [0024] Specifically, as a nucleic acid conprising a

base sequence conpl enentary or substantially

conplenmentary to the base sequence of the nmRNA of

CPSF5 or CPSF6 or a portion thereof, any one of the

f ol iiowitng o) prxefeeiblorboatplefer abbyt Smpeahdoned.

15 (a) An _antisense nucleic acid ai nst the NA o

bR EPerel Chpu A FNADSa0 Tk (i tHRRA bRERERED to

or &IRSHS 668). AThusdiieudst d Lapabéeraf casedicistghathat the

si RNA, agai n t he nRNA of SES .ar, CPS 0025 .

oy DRI R Er BT nd P B0l AoP P (A GPorature is

GPSkSourr 65€PSF6 " An anti sense nucl ei ¢ acid agai nst the

nRl 6§é CPSF5 or to CPSF6" in the present invention

IS nuéleic acid conprising a base sequence

conpl emerfhar yR¥A cubBsBhtisablryfexmiplvevbatiamant GPSEhenRNA,

base, seq . gg&@ r rt,i h 0 [

hav‘:éhﬁlggn t%%glg ?lljér)gc ftgg 0 sf%&?gg(gél)n%hogﬁo%%%]ﬁsﬁﬁt ﬁ(ggll S(Refseq

by Btesligignt Bot H@1_0020¢@12)nRNA athdmelbguen tigrgof in another
ecifi s do i 0. Kk

e 320 B A BbhBNuc 2b Bl Dich censan

pol yaeox ReifBea vitaestiide Nao iy PE6Fis -2) deok \a Dathbpobly,

pol yedhanug! o1 PR ShRYeLr I | BOS Gl BRrchyRes

of po yn&%leot% Siv%egﬁé N—g??cos{gesqg} t he pJ%ﬁﬁes

or Pyefenadiliiet?® Hymen, CHilfemRNb} yrieich Remprigeg the base

nons auel £t LagPasckBeners i 3 X&BUEL acCoMRICaL | Y

avai | abl e protein'nucleic acids and " nucleic acid

po| PP/ 0dded) f i@ RoborRYRIVEt tReERfudncerythnr mappey (for

POl YRS CORBNLS I HMhoRo§RE GicR: ské PKRGR thPEOM LR uh Bt Refseq
the_ polynmers conprise nucl éotides havi ng such an . ,
al i BRRRTHRIonhEe- 281 0L 8WE3 Hade - parf rd Mgterabas@ccurring allelic
att aghimit rnasedound in DNA or RNA) and the |ike.

These may be doubl e-stranded DNAs, single- stranded
DNA$00%Rubl e- st randed RNA5, singl e-stranded RNA5, or

BNA: RNA hwbpbdeionitg Heasd $@qlieneibliéfshtary or
polénucleotldes (or . unnodi fied oligonucl eotides

P oS EE ST R hef TEREFPRATOGS, S50 TG SRS, OF e TRA of
W t bpsebelrs ckppsm ilisnnbhepardicull BB MintiBed with respect to the

length and position thereof, as far as the portion is capable

of binding specifically to the mRNA of CPSF3 or CPSF6, and

25 capable of inhibiting the protein transiation from the mRNA; in
terms of sequence specificity, the portion comprises at least
10 bases or more, preferably about 15 bases or more, and more
preferably about 20 bases or meore, of a portion complementary
or substantially complementary to the target sequence.

30 [0024]

Specifically, as a nucleic acid comprising a base
sequence complementary or substantially complementary to the
base sequence of the mRNA of CPSF5 or CPSF6 or a portion
thereof, any one of the following (a) to (c) can be preferably

35 mentioned.
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caps, those nethylated, those with substitution of one
or nore naturally occurring nucleotides with their
anal ogues, those wth intranol ecul ar nodifications of
nucl eoti des such as those wth uncharged |inkages
(for exanple, nethyl phosphonates, 35

PhQsphet rdiR3tense ROSPHIAN dghkesst chebarir es ansrs e
like 16 and those with charged |inkages or
suFP8F¢contai ning |inkages (e.g., phosphorot hioates,
phqsphex odirivhi 984 Bfstafdbe thrd ickefpsSFa laseP$igtvi ng si de

chai n groups ;such, as protein nycl eases, cl

i nHFbigoR%Fleﬂﬁx??%g 9&HPP%%dFi§&'§ 3Bepth %g§§?t the
5 krhysbpecmnd bhecddeee) or sacchar| des (e.g.,
nonosaccharides and the like); those with

i ntl@P¢éal at or s (e.g., acridine, psoralen and the

| i k@) ; ahhasg sehtb shaledtossi d fagsisxanpiee PRNARGICESES or
radloactlve netal s, boron, oxidative netals and the

| i EEFE% hose with al kyl ating agents; or those with

modi f i ed~s® ddtﬂkagﬁé e i e xaipd ega snsin cher g edl §P§F5 or
2RI N5 Lk Elenr, BB DUGCOSLAA L eta comprising o
ncnbayélyeqﬁ&ﬁné sbmplénertpuyi me snmatpgtxaﬁhy|ﬁ@mplﬁm9§§ary to

but th d b vin
Sﬂctﬁlen%’gﬁgf)% ru'ﬁ%gggc Sthre?;g/nﬂfg%n%# I%Sggﬂﬂrp‘iﬁgké&f &28Shaving

puriiee fandticn myfr Bﬂpldrmlnanpmt;ﬂlat sunEasigebdiginding to the

rimdin n no Wi g, eran
B R R A

modiHdr@atitbn in the sugar noiety thereof; for
exanpl e, F gﬁéﬁgﬁsggrEhgxgﬁﬂﬁghsgﬁﬂﬂﬁﬁlgaﬁnkﬁ1nclude
e

substitu al ogens, aliphatic %roups and  t he
| i kpolmeomyllzﬁn@éeebm@r conpr b3S gneerBird-TdPotHrs

Such AR BHREL Pe egn&&@p&mlheoﬁﬁﬂmé%est@érﬂi Rppye of

Sense nucleic acid be a DNA or RNA or ai
Dwmm&en'extées ménGtmla’ﬁPFé@?%é’anEF FUrizgi gr I?%“&‘l ine

Sl d £ OFTRA bMox@—r{Lﬁ:ﬁ.BSEuﬂ\%a&Rﬂone (for
antlsense is cap able of being recqgrlzed

endeganoiss RRBIB%quIatléY %\é&islébéél%mﬁe\%é‘ Be %IécaPFb% s gyd
the tajget J.BNA pdRkeb0sfeciific Ebe Hathepic alkquences) or

ant1sense DNA inténded to cause degradati on
H, oheeX MojemeseifEwEasHY HEPRBLA DY agé,e&t%’ﬁ’&sl\? fhat the

the, o piAs Rehp f&§%3nhE§e§E¥Hé%nﬁﬁv£ﬂg2ﬁmchnéﬁ(ﬁlﬂ@agemﬂ that
in Fhe initial 30 translatlon Eroduct of t S?§K or RNA)

@PSE L ©asEoPaEsdYp PE, Pass AHACHEEY - ofS nt IS
CPSER4 o0& 13Rd, t hheCRSES; gRN G0k Pe-stiresded DNAst, helngle—

16q|s§r£n eldo T‘)Ngfs, ngu%rigsggganl ed ﬁgAg,hesﬁLl% esstranded RNAs, or
DNA:RNA hybrids, and may also be unmodified polynucleotides (or
unmodified oligonucleotides); those with known modifications,

30 for example, those with labels ¥nown in the art, those with
caps, those methylated, those with substitution of one or more
naturally occurring nucleotides with their analogues, those
with intramolecular modifications of nucleotides such as those
with uncharged linkages (for example, methyl phosphonates,

35 phosphotriesters, phosphoramidates, carbamates and the like)
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regi on of chronosone 12, respectively, so that the

intron sequence can be determ ned by conparing the

genom ¢ sequences 35 of these regions and the human

CPSF5 cDNA base sequence shown 17 by SEQ ID NO | and

t he human CPSF6 cDNA base sequence shown by SEQ ID

hK)dﬁdush@gpzwlhﬁnahanpﬁdséankﬂgqa'ogramﬁﬂun:hoasaEﬂL&STltmkageS

FA TA 5 The targef, red n e

nUc e d'Jphf)rct':%h:Loa Se% osi;’g)\?gﬁ?{.%fqlolggeg éﬂc?%ﬂé like):

partﬂ'ioeal hawi;nd isirile e@amnt brogspectcht as nmemﬁgtwcleasesr

there%eas 1nh1£1€gr%f O%EQQS|£H€lBBdi O ?%ﬁ%fsﬂﬂﬁtides, poly-

proternisin as a'resu

hyﬁrﬂdwzaﬁlanu thet higke) antl5@¢EH§HQQ§$e[Q>an|EOHQ3%§Charldes

targe g e u € OfL-@Adine,

i I&altkge%%a To¥nbS 1eneOlldana:SEAURNGE OhcAdine

prcnsanalean@hdltheltﬁkﬁﬂw itboad otitthl ohpbases sf dFox Hxample,

ShQ{ %]g oat:@?vgr}&étraQSS%CeoQidgﬂ%e%ﬂ and the
ial transcription product” for the Tongest. Taking

|ntklk&deouhmsaimeths@lkxia@ﬁngh@geﬂ§§3e0©fthﬁﬁﬁtH%Eﬁw?Odlfled

?Gntilq\chl %Ist for Iadn% d a%elahgllnéfl g"cﬁ%i@%c:}r.ésagﬂjd tt'?i% like}.

ol I'gonuc i‘de consistin .
abdiﬁtr@lO"b‘a@h@SlQaﬁﬂ c'mugﬂreythctﬁﬁj’t amé fw%ﬁéeta@éis may
bass1uag tRE&S %'E)@b#u?l %ﬁpkbéﬁl%%he%uﬁﬁebﬁng 1&H§Qne

as Timting. Specifical hai r pi n
5 RARESH- bagealm Pom@wé@ﬁsotlser @W&lﬁb%d}ﬁtﬁgowé‘"g%l&n?ases

tr ansliatloQfs{ dl tHrdlihofs 4Ry egﬁﬁﬁ-seo’éoﬁl@&k[yl%@aﬁnﬂjrlne and
regions, ORF translation stop codons, 3!

HONRYRITHG 1P e gi BN SCYBAtth PUSADE rﬁi‘rdoﬁﬁriué’gc?%’r‘?s a%d Aypgher
hai & d¥ Jc9ePsc andigt heuddikee@f nid1e cEPEES ;aadmédPSHed
genes can he chosen as preferable target regions, for

t heNUFkaOEdAse TRICParE 2 K994 FiBREIahdBethy SUBE 1O e
conghd el ;agot idlabbng, @ KR0RSte Ewﬂtrbe?mmupamay be
antisense nucleic¢c acid of the gresent %ﬁ&&h n, oy

be BHSHIFHECARY SRLYIBSDr iddiDB tﬁﬁtﬂ¥°PB% Gr-+*€r ©f may
bii bé AdortveaBserintld eindtatidct geduEPShShois GREEGstand amines.
inhibit the translation into protein, but also is
capéﬂ@%ﬁcﬁ bi nding to 30 these genes, which are

doubl e- stasasgegedDdbsye | otHeOBAL Asé¢ridephaclale @rdd may be a DNA
i.nto R

E;H’F[ﬁééng’?%l[ I A%Ig]ﬁ'betfrﬁlﬁntscﬁ‘ nuc?eo[ftlgeenﬁol\lﬁéucﬁew acid
t hats cOmaA, t HtENA:IDMA hybrid formed by a target RNA and antisense
25 DNA is capable of being recognized by endogenous RNase H to
céuse selective degradation of the target RNA. Therefore, in
the case of an antisense DNA intended to cause degradation by
RNase H, the target sequence may be not only a sequence in the
mRNA, but also the sequence of an intron region in the initial
3p translation product of the CPSF5 or CPSFé gene. For example,
in the case of humans, the CPSF5 gene and the CPSF6 gene are
present in the 16ql3 region of chromosome 16 and the 12gl5
region of chromosome 12, respectively, so that the intron
sequence can be determined by comparing the genomic sequences

35 of these regions and the human CPSF5 cDNA base sequence shown
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35 anti sense nucleic acid may be natural -type RNAS or

DNAs, the 18 nol ecul es can conprise various chem cal

nodi fications in order to increase the stability

(chem cal and/or to-enzyme) or specific activity
(affinity for RNA). For exanple, to prevent

degsackabi om Noy: 1hydd Od}'}é ASMASn TRIF6asDFRItaeasseqidnee shown by

phosphaori ¢ s aci.d re hos te) of eag
nuc?EEéotIPdIéot%é‘Flegn% ﬁ@ég ‘Wgrcg }0 X SRR 35 EEAST o
acigharan be substituted with, for exan‘pl e, a

cheg%]%gl Iy nodified phosphorl c acid residue such as

pho f ot hi oat e (PS), methyl phosphonate, or
mwosphoro'cmt hia@pat eredilbe Aydraoxypnt jsenge auctéee acid of the

2' ostonofothesa
nu réibslteplael%%}’tlk}'é’nr%?)l% 8%1:&%%1%0@ %{Sﬂlﬁ:%%r ‘é’é’é}h respect to
f ortiexaepbeh GHYedf; GdEar @HZ@HQGEEB#Eﬁbubnwtﬁyo CPSF5 or

Fur%ﬂg@u;a lgaggglﬁgo]l\lgltg;gfpyrl ]C_Zl\!)gr goggdi é‘t.%.)on of the

I ne, ri ne
be aﬁkﬁ&fﬁeﬁaéllyurﬂmdbf aeil: ther teugmplregmmtrmdbettitm e@rﬂilre
a meth

t t Q0 .
llq,leS%q\yegSI [Iol'gﬁ %I‘?ﬁcﬁ ée Ie%al n g%ﬂg fl'lﬁ[&g grtoélﬁ)cdcfétsoth

e base, stitution
of pi'rs:eanosmchtme Qan@ldnyds ghoup 1 bhsﬁhlfaﬁartb@nwortestr and

and, { be, lt!ll]gg g %e?l%engptﬂh%nﬁgm\[&Ogght@qghggrimon

conf'Of mat i on € sugar nol et types
ar epdahiatafibr @E lendest(t y@ekg)g &ﬁGO@CGWoU{‘? yifgues of the

N edfl ﬁfn%&ﬁ‘tﬁég %”dﬁﬁt%lc%ﬁ W&n@?&@é]ﬂu@ﬁ? Utﬁ§gﬁa$10n

an “equi Ium o types, but when a doubl
st ramd tike likened of heorwricothae | ewsistirkaf pBPUE h]é) to

t ypgchJt -Erfbe[ﬁg@é egar@%ﬁ%) abbi@nisshb, aﬂ_outetSOabases, is
25 Jepsen, J.S. et al

o i g!—)ﬁiﬂ:ﬂa@éﬁr dest this 130146 tozb@@OﬂS&Fuectr@@ ANBLF0E-

gﬁe@ifrcamy | aqpl @eSeMQlﬁQbhﬂe&d}&gql 8t CeriCicdBasedbir
161 003 an RNA derivative wherein the

contepeais of’ ©1d IIRECetiRg HRSHERyr | iTapPLai o inthiation

LY PEohbAY, BrbeginGddifyZreqidnsgetrRBNGahs1£8IdIORLEP ESdons, 3
fo confer strong bi ndaglllt to the, 30 target R

canehf stPsedppef &Ry ude cF“d[ BB%’i‘Tdr&’i‘eaﬁ?‘FJsoé’i’?S g3 end

ol i geppeieabbgs &y the PlesesH thQV(ﬁFEEISOBnﬁaIPSE’lEEgenes can be
prepar ed by determnln t he target fﬁﬁ(}__ue ce far th leic
TRNARBFEN (3 PPRFETTuoLPFERT GRILPBRUEE GRS (HE DEUPE iclet

t he .6 DNA ISA0¥RBSE 32 BbtJEHNWE eoRirreraentiniafingPSF5
or CPSF6, and synthesizing a 19
25 100287
Furthermore, an antisense nucleic acid of the present
invention may be one that not only hybridizes with the mRNA or
initial transcription product of CPSF5 or CPSF6é to inhibit the
translation into protein, but also is capable of binding to
30 these genes, which are double-stranded DNAs, to form a triple
strand (triplex) and inhibit the transcription into RNA (anti-
gene) .
[0029]
Although the nucleotide molecules that constitute the

35 antisense nucleic acid may be natural-type RNAs or DNAs, the
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sequence conplenentary thereto using a comercially
avai | abl e aut omated DNA/ RNA synt hesi zer (Applied
Bi osystens, Beckman and the like). Al antisense
nucl ei ¢ acids conprising the aforenenti oned vari ous
nodi fications can be chemcally 5 synthesized by

t EGRHIQGULS s KRR OREE 1 $£ valr 0832 | cheB}aBind¥Afagat tsls in order
MRNA of CPSFS or CPSFﬁ,Fbrein,,aagoublf-strgnded RNA

con'st dFREaet S SFpiblitnia (ChEMSIRnBREAY Lo RE"SIRRA

of RIS 6rasiSHe yapsf findPESHERNMAILY Fdroeglmple, to prevent
t hereof, what is caII%gTan siﬁ%ﬁ, S a%so deihnequg§horic
bei HRPTEAEE boR PY AYAERIEICeEcF S ESnBPFsTiTg a - Bade o™
SEAENT @esCOIP| @HBBPRAYE)0LTSEOS aniclabt yde alpk enenttatytes

to the base sequence of the nMRNA o SES or . CPSE6 or
a p‘bt}q O I ERRTS CE?{.C %%8@% %&ﬁ%s?ﬁ%qtesdgy&a 1 ethr example,

RNA; | diepiibel BpeediRNAG )phosiphehic i & ids ras jphensnehars

wherein_ if short d e-stranded RNA_ is introduced

P HErp e GRS (e BT SPH B RRE MO ar
degprsiathorodCthiionatene mieodgdrodylsgedsy il &hes2 arpebstiheon of
like: since,this pheponenon s .confir t - _
shothe Ghgary (F1bosli fh xh PetPRo iR R e bBpdso wich -or
49444 %8(r268614) ¢, fRANABxiresld)eEhs 20 -Grdel y QibCHAOZEN 24sO-MCE) ,
an r ' echni o rd 1, RNA can.

be §%§%¢%255§2N%ﬁpr06?#§¥%3bﬁh?géxﬁgéfs€%? %%%%' thefmore'
sequerre mofetyalpysrimbdinde puatget maRNAeushanjcally modified;
conper ci al | aval . SOf r g |, QesLansls
InV|??6§%ﬁT.e'SH%éQ??%g %@fﬁﬁgaﬁ%#§§'8F0% e#%[ablg e

3§ RRsciofonahegprws emto28hd frersioipn 9é| bde pynimidire base,

not _J i mi. .10,  Si _used i Q@H}J e sikRefhi ocarbonyl
bel 3{/%5%%1&%? ﬁégl ?iet% Q[Agogéfldﬁogoﬁuc eoéi gégl?r%ﬁg:tgl g}éloc Y
constdlttits Agkancai REANARYI@lese undergo the same
modifhg@tions as with the above-described 30 antisense
nucleic ‘acids in order to increase the stability,

speci fi c Regrirdiny tded conEoymatdon Hpivdier SLPHT MpdeERset RNA,

of aho SHRNAGLLfg@inaht bamcleasi ge gmlseclh@cI'nehB® (type

natural Type RNA are substituted by the nodified .

for M 7 t He sRRAleagtyapded REA, HRefPops MO3EEY YFWHat™id"

i's @Sﬁfﬁ%ﬁ%&%mﬁbfitﬂéﬂ%wﬁig&%@gp BUADEKer3S abupndidiirfd is
o

nucl eosi des be introduced to all ow the R SC canpl ex
20 ﬁerm%ﬁanhﬁnpon{qu§&}on is fixed for the type N. Therefore,

BNA (LNA) (Imanishi, T. et al., Chem. Commun., 1653-9, 2002;

25 Jepsen, J.S. et al., Oligonucleotides, 14, 130-46, 2004), or
ENA (Morita, K. et al., Nucleosides Nucleotides Nucleic Acids,
22, 1619-21, 2003}, an RNA derivative wherein the conformation
of the sugar moiety is fixed for the type N by bridging the 2'
oxygen and 4’ carbon so as to confer strong bindability to the

30 target RNA, can also be preferably used.

[0031]

An antisense oligonucleotide of the present invention can
be prepared by determining the target sequence for the mRNA or
initial transcription product on the basis of the cDNA sequence

35 or genomic DNA seqguence of CPSF5 or CPSF6, and synthesizing a
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An si RNA can be prepared by synthesizing a sense chain
and anti sense chain of a target sequence on the nRNA
using an 5 aut omat ed DNA/ RNA synt hesi zer,

respectively, and denaturing the chains in an
appropriate annealing buffer solution at about 90 to

abayqu@ake f @mARRAtaryTitABEEEO a.fbfintghgr(ﬁﬂtﬁﬁeeﬁlalﬂ’}ealvaﬁ]gable
the 'chains at about 30 to about OC f or

AD U BahBRr B/ RR STRNRSCART ol AR LbER JrApAPET by Beciknan and
synitesigeng &lih&{ﬁls@aisép:hﬁblleﬁc%c{§hﬁhﬁ):1§:ﬂfg\llthg as
an si RNA precursor,  and cle sing a, di

[ OCESEereRiggRY SPELAH &?dégb%%%@nﬁf C?)?QD gﬁlal%a}]%m
aagaémmegﬁek@dqf +6PSESneis €RSHG gk lerein, a nucleic
aciagpe igned to be capable of producing the

abol®descri bed si RNA agai nst the nRNA of CPSF5 or
CPSHES§ iﬂRﬁN&g/dlm@tOf@micﬁlTCi?SE‘ﬁlc&OC@SFBned as bei ng

included  in nucl ri.Si
conpl emeABAF{ 0P 85’5 g‘?@ %%A nSls 3?% %‘i‘f{go RNA
baseoa@Gmenterpftot haemﬂmﬁ off QEBE:’PSESC%F@BSE6& o¢ona>1ementary
ortlon ereof. As, such cI eic acly t
o?réarféh F’Sﬁ% 's HRRIA, > 2xXH) e%gl oh 3 vec?ibrfc,S c[)l%gt ferysg oo
t 0 bekpy assltchm aHRhlécmd: teléds | denpranibe arbase ovrglience
omp%m%gga s*?'{aedu_ax.lde

génﬁ:ﬂ%ﬂ%n@@r&? ltog Qﬁg%se

conprissing a se se uence prepa
sens«eqﬁmenoﬁn@eamﬁNBemr&élRSﬁél or P Si art%rpgmllon thereof.

seqﬂ%h QRN ?gé‘?or %%ﬁlég%ﬁxnﬁﬁttge E%r%c@ (RNAi), which

| eng oW ng m an-appropria oop
s rustmm@epbmenorewaﬁpben idbebprisiquplesspeansief RNA is

| ns a y WS f6h &l
it SRR S SRt afkuasY BRI nRaey 15 e R Ale
conpedsideg, anceliRNANeRpREsiesn Enseriisy ePbant BgnPethe like;

thll e in
Pr epat& ﬁgxs%ﬁa%eg,gnw@%%lﬁé@%eqlmaaﬁ@ dely

enco ove-descri bed shRNA by a conventi onal
met hotralarg 1t heeadfurey 4111(55@r3159hg4914fé9§|\|#??%)draﬁm1 has been

@9”19&1)@%%;@59&@%%‘ AR YEdHatids tddigheVWDd ribozymes. An

expressi‘on vector, one having a Pol |1l system
pr ofbR¥H cpncheadeENER #F aRBFOBELRR @ Lhe thasdiscgidbase

an shRN&3D 1559%1‘0Qegn|tfh@'ia%?éff&ﬁm\@ehlslng commercially
i ncor porating the expression vector forpms a | oop

by Pvgie}#bleaﬁafv‘galt%éfzean 1”3 Bestansd FpyVirogen) -
endﬁg\@@?ﬂﬁ:aqm 6}9@5 SN bhdFerbbke siRRE €Y theNpleisent

25 1nvent10n922§£hde, but are not limited to, siRNAs used in
Examples described below and the like.
[0033]

Ribonucleoside molecules constituting an siRNA may also

undergo the same modifications as with the above-described

3p antisense nucleic acids in order to increase the stability,
specific activity and the like. However, in the case of an
siRNA, if all ribonucleoside molecules in the natural type RNA
are substituted by the modified form, the RNAi activity is
sometimes lost, so that it is necessary that the minimum number

35 of modified nucleosides be introduced to allow the RISC complex
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5 As another preferred exanple of a nucleic acid
conprising a base sequence conpl enentary or
substantially conplenentary to the base sequence of

the nRNA of CPSF5 or CPSF6 or a portion thereof, a

ri bozyme capabl e of specifically cleaving the nRNA in

t hesce@hdtd on€gi on can be nentioned. Al though

“ribozyme", in 1o the narrow sense, refers to an RNA
poé@@%glng enzymatic activity to cleave nucleic

aci ds, the dienm ¢&n iredrégsmdnbassenthesiecbpy a sense chain

enconpassj ng any. DNA possgessing_sequence-s i fd ;
nuéPgi EMEESE été"i‘/’d’g a8t rvity. S‘T‘ﬂlgebhréﬁl‘st% nvglr%sé{ﬂl\qﬁ eusufg 2

I boryhetéd DNaERAA spintbiealzeNA reapectivied vi oamdl depaturing the
i nfectious RNAs such .as_15 virQi ' j dobSut 90
AR ThehaRmE gt opiea g Borkeh, bHIftion BRCabouc

| i k& abbet hevoerdeatouy pe reddhitbi t snderinpreatizot punegling the

wi th about 40 bases, and if 1s.pessible.t 8 .
spediiPEaft yROM ag(i i °3£tJé10r%8e?°r g%;@%ggp 'hg hlour.s
sever aliRNbases adto ot prepdseddivacenthesi aing AashRstheagrPin
stryctur rtion.20 (ahout. eSridy t Qhal d1eaving this
’d’or%ﬁ‘ezﬁﬁwg&y %0 the E(‘feglg r é(ljl;% a\%ag]é site of ?ﬁrl\llAg
Becatiswy thdscdrype of ribozyme has RNA as the only
subg&orﬁt]e, the sane has a further advantage that

m=c

gen DNA is never targeted. Wen the CPSF5 or
CPSRS mRNRe hascddsdoamrbd es OF apePIcingt SR popt el mRNA of

th g ggence can be 25 made to be single
st ?%%1 gdg%yéu3| ng a hybrid ribozyne |igated wth an

RNA not i Hedein ved niebi@ agitAudemiadredi B0 k8 F2PaPIDHIY of

A e ’ _ doespt 5
Agg%%cﬂ%&iﬁs %%A%%Igg% 1%%@%%8%15%@? %gzgé?@ tnakkNA of CPSF

(2~ - )] e
Fur ©hedase in vheri VENBOATRLFE 1 UsEdo AoEIET GpnpBingincluded
expsfesfian;¥est Qs CORPEiSidddat BesdNAgEEnédalompeneietsary or
the same, the ribozyne nmay be at?#/brld ri bozyme the mRNA of
f ur srlettansdpl by aurPheBeREHiYehBet b&lsﬁe?%@JTéﬁAofo ©
RS OFP 1 thecpr@nst ar poft 1die theaasLr | pt i arhphodletc aeids,
cytoplasm [ Nucleic Acids Res., 29 1?$F2780- 27

8

(20019 12 foFeBSTYionss MR SHETEET PY R Ragie to

SeqUeRLas L ORB! &N ahy 172 1dkeSubS N meatigned. An shRNA can

corrgl enentary to the base se enc_gﬁf}l&ft the MRNA of ..

CPSPS RFREPSEEOB9% HBIEY AP (hefB &R™BE Sl 857 n

a gpetdrdle boEPASIL ByaFolhinsamesnsy diiadnospheanedsense chain

applied to ene therapy, adm nistered_in a fofm;

28088 1 FASHREL RTHENCE RECIE, VA6 A RISEd PROSGSR avind @

at t aehgeh funewingcliide poirycat mppsopitiede &cop tayructure (for

neutialize Lhe.ENA9e 9t RIOSHNILE RAGKRAD e SHERN, and
synthesizing this using an automated DNA/RNA synthesizer. An
expression vector comprising an shRNA expression cassette can

30 be prepared by preparing a double-stranded DNA that encodes the
above-described shRNA by a conventional method, and thereafter
inserting the DNA into an appropriate expression vector. As
the shRNA expression vector, one having a Pol III system
promoter such as U6 or Hl can be used. In this case, an shRNA

35 transcribed in an animal cell incorporating the expression
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as pol ylysines, and hydrophobi c ones such as |ipids
(e.g., phospholipids, cholesterols and the like) that
enhance the interaction with cell nenbrane or
i ncrease nucleic acid uptake. io Lipids preferred for
addition are chol esterols and derivatives thereof
(evgctoﬁfmﬂn&sterydog:bboltéeﬂﬁraaed Thdlheceatier awdce$red by
l'ike) hese noi eties c t :
5" a@nang%?enguﬁu%nze‘fmc dr aa{}ﬁjgtcégnﬁg%éo%%ﬂg?facﬁggu% SLRNA
Vlasafbﬁﬁﬂi sugar, or |ntranDIecuIar nucl eosi de
@3?8 Ot her groups may be 15 cappi ng groups pl aced
Eally at the 3' end or 5° end of the nucleic
aC| d to hs evenhedeprefearedretpriact as evicdath apgd comprising
exan cl.ease an
ase S quepgﬁ1%gﬁyiﬁg§Hggﬁfgﬁg%ﬁgsﬁgﬂ¥ig§lyrEgdﬂi%mentary to

but® &F&°not prot ecting groups
knmm bas¢ heqaehce ofdhadinip gify EBFES sirc RPEES or a portion

ld%‘@}h%ene rqlbég%r ?@%akfé rc?ft %\él:@ﬁ?cal%@z gh.é.(&xplng the mRNA

e 1nh ctivitie thesé nucleic )
acndstba ¢¢ﬂangexpgessm@n b¢ EPSASneer AbSEyshGikpaYTe”, in

‘%pgﬁég‘tﬁ%[%%ggg £ 21 fiRTBBk o d 1G0GPOR Alatd o

gene an in vivo and in vitro
exmcessmom tswsqleﬁve orucliedc RS (éhed@%)ls yeerd hegelin as a

ans‘%f%“ %g‘{oer%orﬂggsgiﬁé oar;yr @ﬂﬁloﬁc;és%s%{ tféaugg—ﬁeLQ%CLflc

prot ei n. A su stance t hat '
i nhivsilegct h@l@ép@ﬁég@%@%ﬂvwﬂbﬁrm vepsighle ribozyme is

prcgéiflsbﬂléiﬁa @ﬁﬁseﬁﬁldhnlgnféﬁﬂﬁ|1§ NRteddiBukERNAD silBB as
above-descri bed nucleic acids comprising a base

sequardd aedrpligehtarand i sskp¥fhAfy 5nf a&‘HﬁﬁP%‘?‘%rﬁy&e\j

to ﬂﬁ%ygﬁsg Seguense Oifket. NertiRNAnRE rKRIF2 vpe &BSEGterenzyme
a portion tﬁ%reo as far as the substance gﬁrectly

or aetdivieyt Vith mkeBEt 40 tisess MDdictF orPTHPEBSES (or

Cpsggacﬂ3&95§l§hcﬂebv@adhiyeaaB§£§EH mRRE Bykﬁﬁﬁﬂéeen§tsﬂveral
as a | ow nol ecul ar. conpound. . Su 5%2 subst an

ac AT 2By 2T ETERaRB &= hES oG Bl OF g Porton
B et @UeﬂiééHT1ﬁe§6faﬂge@oﬁﬁlémﬁnﬂ§8946@ tiz desthel cleavage
pr esent |nvent|on "a substance t% nh|b| s tﬂﬁh 4s the

act $i54 PLoPRbSFEEERTSCS F—“é)tlﬂ?eot ?r%‘(/maoe any one
t hapnl preaveststdPehe (ate GRASFE) fypridicei advacEiger bbiaic erknomic

Lrgg@gﬁn%alélgggfT{ﬁ%r%e?é&bb}p&lleggtgﬁ%segegy rC??(yFGSr'nRI@FDqlas a
double strand structure by itself, the target sequence can be

25 made to be single stranded by using a hybrid ribozyme ligated
with an RNA motif derived from a virus nucleic acid capable of
binding specifically to RNA helicase [Proc. Natl. Acad. Sci.
USA, 98(10): 5572-5577 (2001)]. Furthermore, when ribozyme is
used in the form of an expression vector comprising the DNA

33 that encodes the same, the ribozyme may be a hybrid ribozyme
further coupled with a sequence of altered tRNA to premote the
transfer of the transcription product to cytoplasm [Nucleic
Acids Res., 29(13): 2780-2788 (2001)].
{0037]

35 A nucleic acid comprising a base sequence complementary
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activity); for exanple, substances that inhibit the

formation to of a conplex of CPSF5 and CPSF6,

substances that inhibit the nRNA bindability of

CPSF5, CPSF6 or the conplex, substances that inhibit

the nuclear mgration of CPSF5 or CPSF6 and the 1ike

calmrbeuhmmntoaébly JodBashentarySpectite daispysequengs of the mRNA

exa @E dRhBEL S daep@chippit¥a Ofn a

CPS S é%s%g?%rotel aln anti lf)ody § al nst p\{jICPSFS

or s@ESE@l pﬁamesncrem Béppeendsonsdmi qHEPRAEEHoRF ARPLIRS to
Lyclongl, a % QEef’ed“l%oﬁl poal ARk b@:d)éomyﬂl@ﬁﬁ;

ant 5dres cyé e pro duced accord ing to a nethod

anthugdd§c crcisizt sed um B0Chr Ieirchrent ISWANBENIS @le‘ﬁ%tlons

'3 naRe . 0f E$%eﬁ€£éﬁ%y thé Mrgep@ft¢Mﬁa£a hddrobBE, such

I's preferabl I gM I'gA, particular]
pr@fsepabyijyﬂlges Th@d W@B@I@b%% ORGP i}éﬁht Péu?-laﬁ”l% {e.g.,

1, 8Roldsdda818tadLast aikOMRhaEEAMIRINCEY the
de{Eehio H?%gp rd%gl ono(éDR) foraspem flf:al |y recogni zi, gg ptake

andi B IBERHIME LD BetargEPTAN IPeRNCERRFS RECHAT BGd
Y, i ds! ref?equet:ﬂ B6r 113 £ oM 2t %h@DééﬂQQ@Ys W&Lcﬁ@é&&vatlves

or exanple, a fragment such as Fab, Fa
F( dﬁ"e)IEOfa(%-cﬁ}JruﬁBP Ffﬁﬂré’équélorﬁ’rfé’ﬁﬁ?E%f Woélamd and the

engj NRST i NehdsRCAPI &lURs AHENbA%tsaENed HFENEC3’ end or 5’ end
m ni body, or diabody, or a derivative thereof

wi tf @ Bocheledasie, h%ﬂﬁ FGopR bERiNT: SFEBFISYL VA gg?aiséa‘n sugar,

suchy ahtrpebyeihukenecHoksak (REQge. | rotepr gf@igseday be
enbodi nent, the anti body agal nst. CPSF5. or F6

CP r
b RRARITHS TERIRP B4285H E&E 1 10aR bPe £ naRdncr 7 e o

reciy efkleid he-iantbbesrelhpr eé@fah:ltyom)lﬁbodu@ﬂlahses such as
anti body) is an ant i body 32} avi ng a_reduced

K
e
hunaiigitesipes) fiyeRbokyl aprorplehe dnoups hmﬂﬁdaodythezart,

h , hi
PR 0,151,200 o0 FOUS SR, SO TBLR AN Qo ot

baingny@olt.i body. A humani zed anti body and a chinmera

ant g&@% can be prepared by 5 gene engi neering
acc g to a conventional nethod. Although a

conpl et e Themanh fmitticlbgdyctciari taks oo hehgsedeesl ifr apids on the

human-_human r 0 desid iﬁed
fore§%ep‘°15mﬁgég C%Egrgggg’%%rﬁsqo antlgibhg? st ag(?f/a using a
at tpamsfesinant hiicdrperatirty ttbdycb%Fﬁor(QeTu%%‘éFﬁ)sgﬁgea an in

g%’lggnvgngnl ggyvﬂ{rood légtbpgs JRUSEy Ot em 101t PRe PHAGE (or CPSF6)

gene, or an in viveo or in vitro translation system for the
CPSF5 (or CPSF6) protein.
[0039]
A substance that inhibits the expression of CPSF5 (or

30 CPSF6) protein in the present invention is not limited to the
above-described nucleic acids comprising a base sequence
complementary or substantially complementary to the base
sequence of the mRNA of CPSF5 or CPSF6 or a portion therecf; as
far as the substance directly or indirectly inhibits the

35 production of CPSF5 (or CPSF6) protein, it may be another
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[0042] Because CPSF5 and CPSF6 forma CFl m conpl ex and
play a central role in the processing at the 3 end

of nMRNA precursor, a substance that inhibits the
activity of CPSF5 (or CPSF6) 1s protein is desirably a
subst ance of excellent intracellular mgration and
nugliBg¥arBedkath Qaﬂs alheweafdeenlar momgpopnef eSabhea substance

substancethat |b|tsthe ctivity
CPSFB) Pe RS i q%y IPHWERREP gcal e cg%gun@:%he%d of the

coppbhest Viidvant LérpideskiilseRideg¢owSuch a conpound can be
acquired by, for 20 exanple, using the screening

met!A88°%bf t he present invention described bel ow

[0043] Bagaisepaesathstianestioh,t Ne pretenceimadninbipits the

CPaes 35 i PR RS inERTTo) BrPlahe, aify' o myoRedcke

gl Lﬂﬁ@neﬁg@rmm (bt dPSFESepuiteiin onpeldrerueshdupREionally
condi tion J;asu resi & [ IV tivity (CFI,
becddi¥e® ?%’g"%&ﬁgt ancep%% SRl * néq 49088k 1dg activity

06S not uence _
Dexdc3ERTE g1 i Mdrateahplsuganbgraydgst Float inhikls the formation

fur er adyv Nt age cals nghgtg)xmq;1 bit th
s S OEHP s Ioac?pé%§§%?2%§$§é( %gbs erefore, a "

phaﬂmcemndmumnpf iGASTg, aCRIAFs PankRe tq@apleamrﬁv&?ﬁf-gnces
the e)%p f‘b{’t” t%r ﬁ&éle‘é{ t%l&]f_' GREF St OfpEBSES @@HFdoand the

use &N 1 nsulin sensiti zer,

gl ub:dwe@genleglr@ntunmcb-l tor (in the liver and the l'i ke)
and Jg,like, as, for exanple, a prophylactic and/or
the[’apedtl c agent for diseases 35 involved by sugar., . ...
met abol | Spabhbrarailyt yas dins eaaERl B &Sod| %Hkb”&ané;% ’a%lth inhibits

| i piyel %Eﬁg?{*%@%@gfﬁaﬂdﬂ Yespod drid@ebh Kean ab@ﬂé&iy @hpinst

Pharmaceuti cal contalning antisense nucle lh db a e a
ST RRPSFooror SPETCRIPSOEe HUCIo6: Be BTt ICRER cofiPS Agtinody may

antf} ﬁé%n@%céﬂfbo@? 8r of noRBcpsesenhtibxBNt | Tiese antibodies
capa of conplenentarily bindin

to
traﬁ@@rbepmr@ﬁu@?%@gspr 9 ttRe? %@#énogg n&t 38 antiserum
§HPB£§§L§cd%9t Rh&ird BSJséltl @nefisvﬁyptehef ttrhanantilmdmns not
product, an si RNA ri bozy rre}g o%, e eav
thePPﬂak%Jé@lrbt’le“ PGdu%‘fd vict RT3 ?fgﬁﬁ Yold @or |o
L?Ml@ﬂk PASR rSBUVENM IR | Thd kexttiibadys drsi pbtqmartlcularly
product of e CPSF5 or CPSF(is?ene as_a targ gg%ﬁgnd

an shrRkreheigfthes prebdf &ir 1675 e STRAA™E
| i kaefbek@iinal t84iorSQUBR] NS specifically recognizing and

25 binding to a target antigen, and the antibody may be, in
addition to a complete antibody molecule, for example, a
fragment such as Fab, Fab’, or F{ab')a:, & conjugate molecule
prepared by a gene engineering technique, such as scFv, scEv-Fc,
minibody, or diabody, or a derivative thereof modified with a

30 molecule having protein-stabilizing action, such as
polyethylene glycol (PEG).

In a preferred embodiment, the antibody against CPSFS or
CESF6 protein is used as a pharmaceutical for a human recipient,
the antibody (preferably monoclonal antibody) 1s an antibody

35 having a reduced risk of exhibiting antigenicity when
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generically referred to as "a nucleic acid of the

present invention") are capable of suppressing the
function or action 1s of CPSF5 or CPSF6 protein in

vivo, and inhibiting gluconeogenesis action in the

liver and the |ike, and can therefore be used as, for
exﬁﬂﬁhﬂlsﬂéﬁﬂd|t6IﬁﬁﬁﬁbtlgﬁﬂéﬂflcgluﬁaneﬂgphesaSummn antibody,

inhibitors and t for
pr GpRymaRtzed ?HE{‘éﬁfjéut ch%lése%thé]mf_"%r mfé%sae%tlb"dy or the
aSS&ﬂREatﬁﬁH\Makh1éﬁhaﬂlgaprﬁfﬁﬁﬁm1blSn&dﬁmietﬁEMHMQP petfpqdy. A

dlabetes (preferably ty di abet.es |
Eéf‘? r?élte.é :gy a Blbacﬂw antglebpan Iyo It)h e t‘pr%pared by
rsetgleﬁlet éﬁgﬁ%rﬁ.h@ alctd(ﬂ"):l,lng NMpaiar edngémmel method Although

i ntol erance, .obesi t abol syndr -

| i IBeCOmP e pLRED %ﬁgi?g§¥eﬁa %%§°|$%u 'EEUQQ% #JH& g human

abnﬁﬁtﬁal Kby romsg) , h)ﬂ:ﬁ:lalbmelf | Usdlseresisbley pEet ewepoping a
pem a  (part r riglyce m n

 heroebsho g BY' phCHioRy SralkP SRl o8 KEPELEE Al

(I\I/hSiﬁ)lbosgndmkerproau@lecamsdeath huzlr@nnf angibodyypreguiiiglg mouse or

i nf rcté gnqnqﬁg;na pectoris/angina of effort,

Har uIa geases (e.g., angina pectoris

insﬂnmenlzatlon 30 and the Ilke) cer ebrovascul ar

di sorder g (&, ﬁ?i%ﬂk@h skér ﬂﬂHP% 8rr,CELERIA! and play a

enbol i sm "cere enorr age ar achnoi d
henorrtiragerote ansi:lemprmeesmg dtsthendc eadt aé KB}y precursor,

the, ligta200 dhe .I‘Lﬁ}lfﬁgltsAtHQaéé@L%ng'6@'013@?@;615'@@5@)

nuc e1c acid resent Invention 1s O
toxpusitein aﬁdiaﬁamabby 2 muRssaree Plagxee Penti fOrEraed 1ptar

pharlﬁ% a%%oﬁnatﬁpﬁﬁﬁgﬁééﬁtnﬁg‘}9§§8§ f ephrore, a more preferable

ceutic osition, to humans or non-h
mansaistance. ghat drbebitmtdie pabHIIY, o8 HESTS rSPﬁsCPSFG)

bovﬁfﬁ%%1n0§gsa ﬂ@%gﬁoleéﬂyyﬁe¥§mﬁﬁﬁkdihﬁaﬁléﬁﬁblﬂé§|¢ith0r
parenterally (e.g., 5 intravascular adm nistration,

subeiRikoUs Bithfi-ni SH9BLi GATRORIC CRR PF REAUIFERHAY) for

¥We£kéhﬁl%0|§é é?th Sfrd npr RSERHd IoiVERd igHe skt UkBéntion
as the above-described insulin sensitizer, a 1o

pr opesAEberAcPeHBt-apeut i c agent for a di sease
asspghe4ied Wi th sugar and/or |ipid metabolic

abnormality and the like, the nucleic acid can %%?
pr epar ed BSRAUSRIA FUBEERRGE Qc bPEiTRESEEt AL YRAASE Kifdwn

per i SIgibithatné SexpreBHCORi & ackivOfy tolfecpsmem CPSFé

kgrgﬂgéﬁﬂéseglfﬁgif¥h gg}ﬁﬂlg%elngléégggbbgggjjécIlgsgét§§%ful in
ameliorating the condition of insulin resistance. Additionally,
because the substance does not influence Dex/8CPT-stimulated
sugar production, it has a further advantage of a low risk of
causing toxic signs such as lactate acidosis.

30 Therefore, a pharmaceutical comprising a substance that
inhibits the expression or activity of CPSF5 or CPSFé can be
used as, for example, an insulin sensitizer, a gluconeogenesis
inhibitor (in the liver and the like) and the like, as, for
example, a prophylactic and/or therapeutic agent for diseases

35 involved by sugar metabolic abnormality, diseases associated
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1s appropriate expression vector for mammalian cells,

such as a retrovirus vector, adenovirus vector, or

adenovi rus-associated virus vector, can be prepared
according to a standard nmeans. The nucleic acid can

be adm nistered as it is, or along with an auxiliary

f o1 ph ONPiidngetdsoliirgephomm1itig) napda tyenkikpin or a 20
catheter such as a hydrogel catheter. Alternatively,

t hd?9Rtkl eic acid can be prepared as an aerosol and

t oph¢atharmaadot NSl eoadaimirg theitereeheacisi@mcid, siRNA, or
i nhal ant. Furt hey nore, gor Q?ﬁ pur pose of i nproving

th@raF%ﬁ%§1PP8 Elcéy?gh gt he half-1ife, and
isncr easimy anhesémda amel bt awc12150ﬂ ptiad@refsembue}v@ytwrhe

af or eng{j ﬁn?gﬁ?gdﬁ?—{tcﬁ)raf dm”%YLnQ mh%DQLQTQS&%.p%lOD product

pr EGRPALY 1LY HEGPP Wt h'a carrier such
as of kthposEms, oan@l?ﬁﬂﬁmﬁnetteqr edppnesnpERbash ytranslation from

ut neousl and th ] ei
of e CP LR LR R B ey e RO i A BP LT P reld of

| S cl@avasg afheappammmaiteommqm@!éuwl@ala hewpadeadusi 6T
eutlc £ duct of
Jé’drﬁo%Ps?r al%ct é‘as nt’gghg% r}h%gggﬁ% e BT & ohe: ©
pr emnnpsrme:ncpsm ag'ﬁjl%\ap hartregst ogiechlany BRI heapp ethe
gﬁ;f):rle%(lrsdl ! LfleQBeBg’lﬂA %ﬁ‘c\i' Pﬂl@rﬁ.tlkeswe@nafter, sometimes

maceutli Ca COITpOSItlon I'S supp in 27 the form
of gerdosagbly gefecued disl @sf 02 rmcém@ranléir &ht Epypresent

adrﬁrweﬂ:ﬁgﬂ’l’)o%re[ g%ﬁg 1L reXppieasiRE e raaPOS r0Bction

for par ent eral nistration, I nj ecti ons
SUPPOSIPSEB | @5 ot peotisipeinreivausend YHEBER{RSt i ons

may, ld?;%HQSerQé)ﬂ%gSc’éP&ff&rﬁlﬂﬁQ BSrerl Bhd aMRNQ4%e, and can
i nj eCtl ons, subcut aneous i nj ecti ons, i nt{ racut aneous

|njthﬂﬂa§ﬁ§e hetasgAusBul T PHABRYSoRBSEHE FERFLF RS on

i nj Wdoﬂ@g er%’sqré @Hhilﬂi%‘ 9Ad Cae hekps epsr €dr example,
accord ?o a io publicly known nethod. An

CanPIERPYp( éﬁ‘aqcté/d:hwapg%;lc @)ggﬁﬁf efordpgg%?%sr]g'ass£01ated with

sHspend Rt horrs §bf1¥t1ﬁhgutt|§e[élhj3ved1€iﬁ§lm’s hete fercddiyc type
acid of the present invention in a steri ueous or

of | 1 SHEET B8 4 i LCBRDN TUBLAGF I T At Bris."oREPALY

exaﬂ@ﬁrﬁ_—%p@fch?qmumseé Wridorsef Dikd)nj empaiomed glucose
physi ol ogical is saline, an isotonigc solut Mo 14

ContaF HiaFGRER uCRES 16V » ANHAEHLC SRANCRE AU 0§ Ah he
| i kgi sxhReaysash.atell ehtiaypha mEMHbdlmsm abnormallty [e.qg.,

25 arteriosclerosis, hypertension, hyperlipemia (particularly
hypertriglyceridemia and the like), fatty liver, non-alcoholic
steatchepatitis (NASH), sudden cardiac death, nonfatal
myocardial infarction, resting angina pectoris/angina of effort,
cardiovascular diseases (e.g., angina pectoris instabilization

30 and the like), cerebrovascular disorders (e.g., cerebral
thrombosis, cerebral embolism, cerebral hemorrhage,
subarachnoid hemorrhage, transient cerebral ischemic attack and
the like) and the like].

A pharmaceutical comprising a nucleic acid of the present

35 invention is of low toxicity, and can be administered as a
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conbi nation with an appropriate solubilizer, for
exanpl e, alcohol (e.g., ethanol), polyalcohol (e.g.,
propyl ene gl ycol, polyethylene gl ycol), non-ionic
surfactant [e.g., polysorbate 20 80, HCO 50
(pol yoxyet hyl ene (50 nol) adduct of hydrogenated
castghidids) frans, tdre aki ke.apisopxaat e®sefe ofdyn of
soI tions,  .sesanme 0 soyhea d e

o P B SR PRS-t S0 SRR Sh ron it g
benéogtexnﬂmenzyhtsu aaboblitandheehe pidee hevines, cats, dogs,
sol ubjlizers.  The pr pareg inje hut i is 25
o BPBFSET v Fhea N adranbt oy Par ety 9
Sunpﬁsatﬁdﬂsr a@em:fsmratE@t,alsuadntanwmidmnmyab@n and

ar y m xing the above-described nucleic aci

%§ gd h b d bed I d
nary suppository base. [0048] As the
coﬂmosﬁllon for oral admnistration, solid or so
i quid 3l b3 éh@qugn\g d
sugar - S@éégg'P P%g:a%gﬁ #ﬁ?@%é?é%gﬁgblgts) pi | seq a2
gr amel esove-peadeised G&‘{&S@IILESSG(HSHGF-EI@WH@ sof t
Caps“' $lac t%ycr/%?é 5#%[1{1 %‘ ODSnt RDYSRERSILRE g0shdiR€ed with
H %e nmen a conposition is produced

by sangpmbhmcuqr RADIA Mﬁéftaheéllc aarnoFeyl tehtagdnthe Jgike, the
Car Licd LeAtadd) 20RINDR 4428 hfcdBng to a
fie éﬁg%c %%&Pﬁéﬁg%% utic ? ﬁ%klﬁ As exanpl es of ?he
cama‘t@pdoknmupspreﬁ@ Fbattlaﬁbl ét §UC1%2ét gséd <% dhenpresent
sucq %tlgﬁ'r§¥3ngnb§téfyé%tﬁefﬁﬁjfuhE€l$ﬁi%in&ﬂsé&té@sﬁdto an
[ 0049 he above-descri bed pharnaceutica
(ﬁomoprbﬁtﬁf GEPIPRF IR SEAFOBI I BREMAT SBLLE4 SCPs3s @

conyan-gathy 4HH%B§re&héﬂ%v@rugeﬁgdﬁﬁk|OﬁrLHHéhonﬁﬁ&Hﬁssoc1ated
formsuitabl e for the dosage of the,6 ac

| nGFiediseHECt P ERANPP ¥ HR L8R CIFLTHERT ko AtaRTArd means.

dosage .01 8 ¢ tahlietsn Y ldomin Capsitlaess iﬂUJ&Ctbﬁrﬁiong with an
(anmpoul es), 1o and suppositories can be nentioned

i 5 FPefdeRpl 0% PEPMG IS LPIRTHOBr PR DR qual or a
bVedtHe@R rbgu&o ratsabmeﬁdﬁtgelf eatha-)e&rrpl IELte[iﬂEﬂH\irél)y,Sthen
500 n%j particularly 5 to 100 ng f ectlg <9

10 M¥iPdg Agid d%anopﬁePrWE&ea?o?%?erBE? it R FHn Y

uni $aieSageré@rintol bhé O¥=thedhes dasanbblare
above-descrij bed pharmaceutical cont .ning.

aci d of FURENGY t EPRVEHT PBRPORT i lﬁgperﬁ?ghéHng%%?OSltlon'

subgggdndahgathié niagitrFal fon arkat geteadiingasiks isyrmptehsilar

Eguﬁﬁkéfe efficiency, the aforementioned nucleic acid may be
prepared as a preparation (injection) alone or with a carrier
such as a liposome, and administered intravenously,
subcutaneously and the like.

[0046]

30 A nucleic acid of the present invention may be
administered as it is, or as an appropriate pharmaceutical
composition. The pharmaceutical composition used for
administration may contain both a nucleic acid of the present
invention and a pharmacologically acceptable carrier, diluent

35 or excipient. Such a pharmaceutical composition is supplied in
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adm nistration and the |ike; for exanple, when the 20
phar maceutical is used for the treatnent/prevention of
adult diabetes, it is convenient to adm nister the
nucleic acid of the present invention usually at

about 0.01 to 20 ng/ kg body weight, preferably about

0. théordken 8/ Koddoady Wweimhtuitahtle nbye orpt ederaykyteral
aboartn, 0.1 t%.5 ng/ kg body wei ght, based on a single 25
doggm: 1°Po 5 tinmes a day, preferably about 1 to

3 ttbows} a day, by intravenous injection. In the case

of ot her nodes of rent eral Lnistration and oral
adni ni stz}satelx(?ﬁ‘,pf%sf A 5ReS @%@gq%gb%égmkﬁhst ered. In
casemi hestyabam irsjgeaitnsul sapppsiseni@se and hidred d§ ke nage
be ingreased according_to. Qb 0953 sEach

of utsﬁé’ aa}ber éﬁéﬁfﬁ%%ne"sd%g @%@ﬁ%ﬁggg ylfgor.rpri se any

ot Hetracénoes iingeedicst thatutdoesunoiniRcsdoed amtracutanecus
unvwanted. inter | n; at ed, Mqt-hp g MGl 8hC
acil&:'SFg{’?lrés’pﬁggg% L%?:lu\r%,\g/gnﬁ%]&% [0052] B9
Furinjechiberes. aSwektlasi énhedtdcnf ceheopraspared MAERERDII to 2
na e used | | pation w.th; ot hel, 8eUSSepafr@B by, for
1‘3)(%3[1[1113:?%?9%%1}0_\& nteiie ruqn?esuéﬁﬁasni.ns:?i o !

r esixsirphee dimsluindi mysaeoging o, grulsifivapg| Tt feove-
der evs%'.;clll?fg(z r?&qgiesa(f,jr&)g:lf! Eﬁé%sﬁﬁg Sniedbht 8Z@Neterile
and the Trke), hypoglycem c drugs (e.qg.,  sulfonylurea
dr ugmiesushonsitlel betufiicge ingPgREIBpYPaNt e RaRgtions. A
ace%&%grytég' gf’aq%‘ébagmu‘égogg Uglsy swW§Bcesorgl paysidegandl
gl ybuzol e, bi

guani de drugs such as nmetform n and
bufsrlding, amdisotReif| ST IERdSFE 8408t HIEFRNPDITEFES”

(€. 0,411802] T @SIAt a0 HO 1Re Edk@de uBed) UENShdASE be used in
inhibitors (e.d., voglibose, acarhose.. and the | |akn§7)r}8

ancCUBTREGARHI L IC PP IRRTAPFOASS (90! HitTas PR 7
theydddee); (angJ,- deeshdy) ,diugsabetHblagecent pabbyleant iglgcol,
anti-obesity drugs (e.g., dexfenfl ag1 ne, _ olvsorbate
f erBeleERhEDe PHEALer RIS 1QRYC tHF TPCkBY Wi r REPEST
3Nt #POMHBL80 ( Epd.yoxPEHyL 208349, mAANARd94] centlytifegenated
['1ke), neuropeptide Y antagopists e. g?f OCltl'f- 42319&5'Lons
andcdHen Pkd) ] anh hEBi hot rat PP S Antadont st s ’
(€. gesamPRol4]17d6sbeaR- 347 563 and like lchkehe wpiede| Wimich may be
antagoni sts, |eptin, ang%RS agonists, and the.like. A .ng
nuche§E itaCPEPHIAtiRg Bt éﬁnzggv FABhand tHe © an_
aboyee daser bbesoxiinigszepy. 20hbepmgrirrisirjeedibo sdlaition is
@?t£§£¥e£§blgn?iiié§3i%rag'igﬁi%EQEaEé'Q%ibule. Suppositories
used for rectal administration may be prepared by mixing the
above-described nucleic acid in an ordinary suppository base.
[0048]
As the composition for oral administration, solid or
30 liquid dosage forms, specifically tablets {including sugar-
coated tables and film-coated tablets), pills, granules,
powders, capsules (including soft capsules), syrups, emulsions,
suspensions and the like can be mentioned. Such a composition
is produced by a publicly known method, and may contain a

35 carrier, diluent or excipient in common use in the field of
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[0053] (2) Pharmaceuticals containing an anti body

agai nst CPSFS or CPSF6, a | ow nol ecul ar conpound t hat
inhibits the expression or activity of CPSF5 or

CPSF6, or the like 25 Antibodi es agai nst CPSF5 or

CPSF6 and | ow nol ecul ar conpounds that inhibit the
e?@h@ﬁﬁ%@ut@baﬂﬁrﬁékﬂnﬁ% Gfs ERSkbley ofCPBE6caaréetapaldxsipient
of inhjhiting e productign ar _activit ... CP

Cpapd brchasin, Lorc Pt BLETHY CHETTHerare bl Soearae 2
format L ok Jaget weelsddPSF5 and CPSF6. Therefore, these

30 su?gtances are capabl e of suppressing the function

or &8 n of CPSF5 or CPSF6 protein in vivo, and

isnhi bi tiTge gibuoensaganesd sphaoticent icrlt lrempdsigrioandor

the like, and can be used as,.. .far.ex ] L] :
SORGFETSEFLL 05| BEOheEdence Tt bt oy igh i pefpgeed in o
as mebioEatxanpngét PoopRy facth i olitthel apten itbeagesias Péorthe

35 di.seases_assocj at Wi g ahol ; :
DS PP gat N e Erge%r i siffacion unit

di abehes) forh,abebietomplicatdamssleé e, ipiechéors p@mryules)
nephropat hy...retinitjs.an iKe)sr 4l ' a
ff (Rse SpAYe oFaRB D pA et Oitdedi Dy, (PR S ERDe that

t henddlke}l, aclic eds eke gessenat Bavantihn| bpiapnfaiaddldts migr

abnormality (e ri erhaSgk erNsis cu PG Bepsi Q. £
hypeexralmpggfri %‘gm(a%%?'t ?c%ﬁ aSPIQyﬁ#'ypert r FBI ycg{i dem a arr?g o
t heidjelcg)ons atary 1P ver250 menfed coheri €0xasaterBpatieti s

(NASH)...sydden, Gandiag dezhh, nonfatal myocardi al

i nfarction, resting ahgi na pectoris/angina of effort,
car dkdscul ar di seases (e.g., angina pectoris to

inStabil&ﬁ?téégé ardi f e Hovkelie s &AHRDN PNASEIHeatical containing
di sorders (e.g., cerebral thronbosis, cerebral , h
enboliwreicerelst S KRPATAFEEE, I NEAPECHHOiS§ depending on the

hengﬁﬁigﬂieoft5&H¥ﬂi§ﬂ£a£¥3ﬁ§bEékgéé“HB%@h@eﬁldjmpkoﬂ@ﬁ route of
the I'i'’ke) and the like]. A pharnmaceutical Comél:‘l si ng
t headibiovistaetion Fed ARt i WdGy PS5 BPTPOFe nBIec Gf&r

CONPOAMh oSt OFal QW 18X4 Cidry thangr&amehe/paatdnniioh esdhdult

as a liquid as it is, or as_an ngﬁf'o%rl at.e dosilgiec acid of

f or ke ktar B CEUIPBRPREHDGS! ERBIH L6 e

MR Sre@edt  invink€onl @i l1kabbidisoutsheeD, topizgsmg/kg body

bovi nes, cats, dogs, nonkeys anf t he Iir#e or al o

par Bt @ital Pyeferaply ?H??%\%&CGPa 0 F9/%d %‘%%twre étf’l{%h,and mere

Subgué ERPIS AEAMI0SHr 86 i Dgakd bddy hickght, Ha3@84pn Fhesingle

aboye desgrnoes antd Rody, o 4.9 SRLASULR] SOMROYNEo 3 times =
day, by intravenous injection. In the case of other modes of
parenteral administratioh and oral administration, similar
doses may be administered. In case the symptom is particularly
severe, the dose may be increased according to the symptom.

30 [0051]

Each of the aforementioned compositions may comprise any
other active ingredient that does not produce an unwanted
interacticon when formulated with a nucleic acid of the present
invention.

35 [0052]




may be adm nistered as it is, or as an appropriate

phar maceuti cal conposition. The pharnaceutica

conmposition 25 used for adm nistration may contain

bot h the above-descri bed antibody or | ow nol ecul ar
conpound or a salt thereof and a pharmacol ogically
acceptabﬁdkﬂﬁakﬁbﬁﬁ adhlhigBsic QbiaXﬁi[ﬂh&npreséﬁﬂ:hnaention may

phar maceut i cal Qsition i royi ded _
P o US t4bPanh G gPa Yorn S B SF e adnf SR Rae ofr
30 4188581 c /&&uqxam&re&soﬁnmhﬁrc erpbstdricenafetiorating drugs

par ent er a| nj stration ectlons r

and &-He’ I?I}%@zgrédlrifséjﬁrli’%% Y45 82E% oits tﬁggPPp% % 2fid
@nga@@lﬁﬂimesuﬁﬂ e liker Avepogsyceniec dirogs, (e.g.,

subcyt anepus injections, |ntr n Ol .1,ans
|ntﬁ44§ﬁ§¥ihﬁﬁa Ekf%%tﬁu ﬁs, %&%%%llrﬁ l§§%$£%gﬁﬂidg' and
i nj a&ﬁtbﬁ@ﬁamﬁechsﬂmdmjmdel qim‘ugsaﬁubb ar @pamigdine and

t k . ) -
acc%ﬁlgﬁ glbg.guco % girr%g%)?%n'p & glgggoofl%ﬁl 'ngﬂ’lgcﬁdf%%un, and

Suwdnh@ Dralelniubsrécyuqugsehmmmvgrs dess@ri beprlrestat and
anti bo 0 Iom#nnlec | ar . und
Invieift q)éﬁe{)'r % 9 4FPS re%’f‘gﬁg’%omt gIl %é aq f%&;ge’r acarbose

Th a eous
0|I@nd‘sbbuilkn1.|andcsnmatomsélﬁcﬁ praperations. (Asy., mecasermin

exar;p& %%eoillfequeo}{%l o%%elswtgogﬁlcfsorsuhm%gegﬂrally acting

phyS|oIog|c daft , an isotonic solution containing
gl uarosiecoes btheirugaxi¢ iganydeytentlaganithy fepkEUEHH e

use eﬁ@%&ﬁhn%ﬁﬁﬁdb%rgsf§ké)n eibina FEQP éﬂﬂgﬁoﬁﬂsﬁé) (e.g., SB-

appropriate i zér, for exanple, an al coho
(. 56884 %t AWM T041aapdl thal dbkel - ugopegﬁl&ﬁyrfeﬁ%tagomsts

gl yggl DEEY?}{?@'SGH% 19{@’9%)-;), %é?ﬁﬁbi%li& r%@éfvﬁ@ﬁ ant
[e. ‘pol'ysorbate 80 oxyet hyl

( 50amtagcadatiet (of- hy%l?\'dg%ﬂ&tﬁeds%‘ééﬂgﬂ 8 g9 ]theaﬁak‘? e ghrelin

lik exanpl st oéﬂd’ 30k &ﬂlﬂﬂ:%,, sfSamR Qlike. 1% nucleic
soy%%gﬁEn Qp %% ke gan ge used, which

usedcidh Ofcéhbumsleaﬁ WLRIBrUBHY |7 §b%‘£f°c‘lﬁie§§¥b‘é%‘£ﬁr“95 may

bengoaldninRePZydd tal eRbatithe et abhe qir epdfaiemn times.
prepared is preferably filled in an appropriate

amp®®®e3] Suppositories used for rectal adninistration

may (be ﬁH&%ﬁﬁ&&ﬁkﬁEﬁ1§1ébﬁﬂhﬂﬂiﬁgaﬁmnahtzbodgsagaﬂned CPSF5 or
anti bod a salt thereof in gn ordlnﬁi)%_t_f ositor

bas€PSY ?610V1W0¥§§5ﬁﬁ¥ef°qﬂ9§n offptsitf grgfprég51on °r

adnipt s$ 118t beNCrIHIC bdesssa| ot ofe |ligai d preparatlons

%EeCIfI Callybotfgg %%alnst CPSF5 or CPSF6 and low-molecular
compounds that inhibit the expression cr activity of CPSFb5 or
CPSF6 are capable of inhibiting the production or activity of
CPSF5 or CPSF6 protein, or inhibiting the interaction (complex
formation) between CPSF5 and CPSF6. Therefore, these

30 substances are capable of suppressing the function or action of
CPSF5 or CPSF6 protein in vivo, and inhibiting gluconeogenesis
action in the liver and the like, and can be used as, for
example, insulin sensitizers, gluconeogenesis inhibitors and
the like, as, for example, prophylactic/therapeutic agents for

35 diseases associated with sugar metabolism abnormality [e.g.,

30



25 (including sugar-coated tables and fil m coated
tablets), pills, granules, powdery preparations,

capsul es (including soft capsules), syrup, enulsions,
suspensi ons, etc. Such a conposition is manufactured

by publicly known nethods and may contain a carrier,

a diikbetds qprexeifpilgntyporMeat pbetdd)y dizertdl® comphications
field of pharmaceutica r at | 41 I he
carter 81 GIPRERET B ent S BFraDR bt - A Sefpbe st oie
SudkmpaEred RAQNess Limtsieaamtes, obesity,008%jbolic syndrome and

Advant ageousl| the p 1,6 OS5kt A4S shor

35t SrS%VBWaP %?a%?ﬁfggée ge&%k?ﬁ%dﬁgggve ar e pFepareq '
isntabnoB@a pitar faceut iacakr preparasion S yRer hems ifFit hpliglipenia
suited to fit a dose. - Lve d ngeedi gnt s fabehiver,
unﬁ?aasé%y%ﬁﬁgHaP ?éﬁ%&gﬁyéégzﬁﬁé?bféﬁd‘exanplfgy Laglefs,lver
pi Inos-atepsiliesstéafjarephbhsis ((HABBUI esidden cardiac death,

S “94%%%‘8&’{ im%?)’ca%&f leLiaf5§cP{£f,e @bt fnd RALihd&etrtoris/angina

ant’i y or “I"'OW no ar conpound be cont ai ned ,
norataklyort, SartboGOTwigr phadsedl 4219 (52R8IADPTHOFLT

| nj.ecti  oh0 591 D) f UerebhsfasdasagedfraBrs (e.qg.,
ﬁeﬁjﬁéaggg&%éﬁ%oén?%@dgéagéﬁghrnfr [005%] The Jbsg o?s ©9
t hecealobrel devombbets plrsrrhtelitamosl 1 8BS RPRYE Hegor e,

aboé’t%’aqgéﬁﬂéit?f?xeﬁgﬂ:m Qbah S ROLEEAN RN COARaURd aBtack and
a salt t

ereof varies depending on the subject of
adntihsi dtikat iand theakye] -di sease, synptons, route of

adm ni st paly on-2ade 188 ldokgrisfy t8¥ame-daben Hdieant ibody
phar maceutical is used for the _treatnent/ revtﬁntioge

of arldiow-upkasetlas, corrquade dAvehilont LPH S YadiPhi €t
Sbolt O 0T Ta 28 R Boty el Gt pr et er abhy ahott
about 0. to _ ody wej ght, prefera abou

0. 1f9n PG Pweg‘géﬁgwéioﬁ‘%??l%%ﬂ"nﬁgemﬁ'i‘a@fsef%blp@mﬁlf (e-g-
to Bidm/ kgrbodhappaesghénedRaspydn vavshagl eaties edoghompnkeys
1to5tines a day preferablgﬁg_out 1 toi%t%gq§§ ar
dayandyhend £ 58le fEaL 1Y nfe GEEERT Y (Bhd c L5 3Y Ot her

PAT 8&bBidk ragied)i stibattani®uanddeislst radidmiastr abhe o, ked -

dose based thereon can be adm nistered. If the

synptdMili s particularly severe, the dosage nay be
i ncr easedthedgpendidegcoibddansybpdomr [6@58]lecRbalrheompound
above- descr.i bed anti body, or. | ow-npl e nd or

a sBRY Rh&ABOPLIEHTeHe2Rdhr nitst &F et éagiu%a?}gfo%ﬁgggas an
pharmaceutical compesition. The pharmaceutical composition

25 used for administration may contain both the above-~described
antibody or low-molecular compound or a salt therecof and a
pharmacologically acceptable carrier, diluent or excipient.
Such a pharmaceutical composition is provided as a dosage form
suitable for oral or parenteral administration.

30 [0055]

As examples of the composition for parenteral
administration, injections, suppositories and the like are
used; the injections may include dosage forms such as
intravenous injections, subcutaneous injections, intracutaneous

35 injections, intramuscular injections, and drip infusion
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appropriate pharnmaceutical conposition. The

phar maceutical conposition used for the

above-descri bed adm nistration contains both the
above-descri bed anti body or | ow nol ecul ar 30 conmpound
or a salt thereof and a pharmacol ogi cally acceptable

Ca&ﬁ:;@étlcﬁqsl Uegucm&nexﬁjd@taah cHltle arepErEdsihtcording to a

supplied in the form of e formsuit
or ggn%@n%rk@ﬁ{v@rrmthogdm% g,fli;ed%?]borllu Ean pe pr%BLu?eci (Hy, for

| Nkay E@@L“di%sbﬂtfﬁal @ﬂspéﬂﬂﬂﬁ@taﬂemmu181fm}mgnhh@nabwwﬁ—

the |i 35 E aforenentio t
na)‘i‘e(?@ﬁiatfé?cisé‘n&h?"d%?r ﬁﬂ‘%rmoalcetcu rl%og:g’%g en gt ﬁ%%%gl ¢

ROt nREREGE 3N ausyBN ttedred Ntier acstmhmgqué@xmmratbebly

w th the above-descri bed anti bo r I
comPOHhEC™ Fdr CREFMDIES tRE JéB‘ove %sgcr%\g cfmﬁglggo(g{/ oo

| OW 3 uBDbRE W 16 Pemilbnd ﬁwsmogse@u isaléombiamtisghonic

th_the same other dr as_t ti Hkha e
" sﬁ?&b‘?”ﬁ’% ?ﬂ%raﬁﬁilé%tqq&% ge ionﬁ?{?glér%lg gggd%dlgcttac?d e

of tihe aaﬁaﬁmtuseayewmcmmmagrhea alsedein desbinpeipn with an

anti bod L ecul ar angd, t pt

Hr lfﬁrﬁ\é§1%1ée é&ﬂi zeerrédf?o%%gqgf %tallgtg ﬁ%nenete:éne

or élt&adlbﬂ_fﬁrai‘@iolﬁflamcl [(6060] p(r@py&m@aiyrqglfcﬁolyethylene

candl gats, compound.LoraRIaERRGe Y. 62l Sodgiordibeqngsico-so
€ expressi on and

activity
of (;icﬂyGEﬁE&qaldeeoM@RS%adgucpmmfoihb’éﬁo‘lenatEd castor’ oil)]

i nsul i n;st | at e oAl dhe oi
v Bt LR BE o HbiBRPeney! SoRaticng, | Sedde oll,

€0 NG nt hal. arrqin ithet ikeheaaxpr assdonvaid) SPY Bet4ard: 0
of CIE%!%a 1on EggﬁﬁifligEs s %stﬂgﬁé¥ﬁ b%ﬁﬂoi&b benzyl

use or ex anp an insulin sensitizer, b1
gl uabcrréwgenéﬁ'tes ip0er s Pﬁﬁpéa?ﬂflpﬁepﬁ%é‘edaés grgferably

exapp| fu4 dn Qﬁqggégﬁgiéﬁgtéﬁébﬁﬂ§UtBﬁg@&gﬂﬂbrﬁgﬁ used for

di seases associ sugar netabolism abnol[} b
[ e. gectali aldmivbstyRtapa B )}Pet pperaged gy fpetidyg) the @ J

g$aﬁgééfi %%UHhtfﬁﬁdy06§ 4 &M+t tAesEIMahhYn ordinary suppository
nep ropat retiniitis and the like), inpaired glucose

25 basol erance obesity, netabolic syndrone and the
l'i kephgsedi seases associated with [ipid metabolism

abnor rml Ity [e.g., arterioscl er05|€s ¥gf aaaem %Il(s)gi‘atlcn

hyper | i pe‘?rﬁraetiﬁfaﬁ’]tqrcﬁpﬁr??fnpqw&??r G g 1]

the;hik&les 30ty 47 VQGuidGrepagabobns spe01flcally, tablets

25 {including sugar-coated tables and film-coated tablets), pills,
granules, powdery preparations, capsules (including soft
capsules), syrup, emulsions, suspensions, etc. Such a
composition is manufactured by publicly known methods and may
contain a carrier, a diluent or excipient conventionally used

30 in the field of pharmaceutical preparations. Examples of the
carrier or excipient for tablets are lactose, starch, sucrose,
magnesium stearate, etc.

[(0057]
Advantageously, the pharmaceutical compositions for

35 parenteral or oral use described above are prepared into
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steatohepatitis (NASH), sudden cardi ac death, nonfatal
30 nyocardial infarction, resting angina

- pectoris/angina of effort, cardiovascul ar di seases
(e.g., angina pectoris instabilization and the like),
cerebrovascul ar disorders (e.g., cerebral thronbosis,
cepRbalccathehi yhepaesetiral whelnos ngedoses widkad Hroifdt a

h ha t L bral a ns
{ hEOPY e CHRC TS PRET S ed ane Sy B, osP Pr g ac®

prﬂdzﬁﬂb CRSES-ntie; ERSRAs,ppbilncepsalqrar ihagctions

pepti de t her eof can_be., used . .as a.tqql g
foﬁaﬁpgﬁﬁﬁfﬁanﬁﬂP%ﬁﬁ§§8§ %tﬁsuﬁﬁnq%eg%égiﬁiggéeéﬂﬁ he

amaht op&dy RG aemmecmﬂah adm@oen@rm@saooﬁaileaﬁblnomaﬁo‘f at >

t ft onsl, 09p1 o
e o oL PGP e et «

CP3SES m@ridPSERenrdasagal fotrer pef m%;ils?élﬁe@%é@lftoﬁos%ﬁfﬁe form.
Scr%gs gg nmet hod conprises culturing a cell having

t he E bility of to producing CPSF5 and/or CPSF6

proteln Tﬁetdmsepmés@mnebamekdaﬂggehﬁﬁaRﬂaraaF%Hﬁlcal centaining

OO N g%scr@ai 193 bbgy A6t Wbl Sl ar ERiBund or a

ern un two conditions. [0062
Thesaael thdsuammgarmas cEpabiling wrothpr SRIEFHGC nistration,

andc/ar etldr’ls %FG Q%r&;t%'m@ usgetd R et BenabRYeadescrdndedne like;

screeni ng Hoa 1 not particularly limted, a3, far
as fidr esamplﬂunwheorthﬁIm@ﬁrmﬂ%ﬁﬁﬁﬂcﬁénlﬁxﬂﬁe d haf t

expr Sa%%én{gﬁfe%re9£§ A &yaaait”cf—ia@a%t@s bitoli@gt6menient to

sanp e contai ni ng t e sane bl ood, tissu

or geimiandtenetis ReYibqhiePar élw é“%?&Hb?’éé:qmﬁE?Pﬁ‘g pegifty at

straifls 8009fd %W 36N oyt ¥eidht Nputfdrabaygabouatd. 1l to 10

liver-derived cel strains of low sensitivity
i nsud/iky bhay "e‘,%whl‘ée #ad FreshErem30Lsr Gi hd ™ % %g}rqﬁﬁ telobd

of d‘f’?ﬁanﬁé&cp%lnoﬁ/) Bl d best| kbouknl tdes &aﬁesoﬁ day,

non- huhan ani mal bl ood, tissue,

a Lik
Fhemes ifpobE RIS 13 GHES) §VITG. DY G AFeRREE CHggCtion-
el threl 25 05r athestpoemrewad mnbetmdmssasd ezkalo

a living organismand then these b|oIo (EBNS
ya%q%arfat:é%aﬁ grse|bfred bPeTH Y 8n dm%Ris{ =

exappl fcot@: ££1darhavh Igr tyheecapaithiet giosﬁgepmagjum rigicreased
CPSF5 and CPSF6 protein or a partial peptide

theﬁ%@ﬁﬁd¥§9 oartRsuSYPPRTRT or nant s prepared by gene

engiipessi ng techni ques

25 The above-described antibody or low-molecular compound or
a salt thereof can be administered as it is, or as an
appropriate pharmaceutical composition. The pharmaceutical
composition used for the above-described administration
contains both the above-described antibody or low-molecular

30 compound or a salt thereof and a pharmacologically acceptable
carrier, diluent or excipient. Such a composition is supplied
in the form of a dosage form suitable for oral or parenteral
administration (e.g., intravascular injection, subcutaneous
injection and the like)}.

35 FEach of the aforementioned compositions may comprise any
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i n public know edge and commobn use can be nenti oned.

As the host, for exanple, animal cells such as

H4l 1 E-C3 cells, Hep& cells, HEK293 cells, CO37

cells, and CHO cells are preferably wused. 3s [0063]

35 Specifically, such a cell can be prepared by

] Obthew a@tﬁ)ﬁﬂﬁdmtilen'cadm ORSFSotr pacare iaal upettiede

t hereof (.. th e - ;

ShOTEEF 6B TN 8= A4 b ki CBRos g 1o Gncibody

hybri thweslattiut empoumer base sequence under 5 high

stringe ndi tion and en p B%g!,u

possessgﬂtél %ﬁ%ngarrﬁé GETRR R %8 ]tsjib\%dt 39/}]%/15 a p?gtie(?ﬁl

gonsLedilng cofpdirel aninioe amed Seqrabdeathowyisy S 9ape

and/aor_a 0 r icals
peﬁa’%ﬁé rﬁlgpe%.? f(l?!\lAse &QI@E]&%&% g.ne.tc’h quggc@ t& pﬂggté@éut
sequﬂﬁr:s:mlqomuﬂuyleﬁEQabm NG EhGrPaemelﬂ‘éelsté@Qenéré‘e above-
gtﬁ bnre!dd ic_’bc\:% h 8, 100 @gﬁl?@%n@ggﬂg% WRESE other
rlngen condi i ons, encodes a pol ypeptide

t haltugpomebsesdmmss;amed qmcaltﬂlﬁypﬁ)ifled@t Ay eye 4dmg or

EI n C%Lﬁlsggng of the am no acid sequence shown
downstream of a pronoter in an
apar()@pﬁl ate expression vector, and introducing is the
Vector h 8L rRREE8als for
éég ng:P%e%:L% 9&% %(g%i?la %tégteé hder gﬁ%dﬂ liba DNA t hat

enm@esS@S% or a partial peptide thereof can be

synt hesi 1§§dst%[EeE{h83cnﬁés' gheh {He chpsessieauensesr sheWMiity of

by SEQID NOI and QIDNOSWlthanaprorlate

m iGFERE CRRMATIEPRES 4l A DBEbHeDr 1pF T St i Shed

c&fu@oﬁ%r@s:{_g%idrpﬁﬁr ynéleripéedand e thee is lnhlblted
af orenentioned cell/tissue that produces CPSFS a

CPIRBTaEPrRy @ KyBPPRYG ARENiMEIGE bPe aexﬁéﬁsﬁb‘i’lh&&’d’ or

Hybgdﬂiwéé§|6¥1d®@@5b£&FE?S@@rﬁfﬁtéﬁhCeEdirEthOthéfHof can be
exanple, a nethod described jn Ml ecu] ar C on

iSRS =0a . ST TBIE SRS 1h CAPSL Siftng ° L ar Baneodthesis

chfablrld*E.E'Q§§:i: %%Qheanﬂké hg&s| | kér exé@ipbe A conmer CI aI ly

avai |l abl e rary i s use th hyhri di zati_on be . ith

e PR SEC EREP T h BSRE st TUESEIT b oPhiTi i

| NS giGt nePapBIbal aBlﬁ(B@(‘ah&ﬂiyt Qe.td‘le Hii setras. (p[:@f)ﬁzh)bls’otype

The_base sequence of atlo onvert {j)% %ly

net Mo #12RRBSTY 'péivlalé’%tls%cq?mg e aﬁA tA CF3 '

t hendgappedrrypltinieihathd ehe t hiskeynkepaimechgtiucase a

g?t{§¥%fggggggflqikgggy,us[tégollc syndrome and the like],
diseases associated with lipid metabolism abnormality [e.g.,
arteriosclerosis, hypertension, hyperlipemia (particularly
hypertriglyceridemia and the like), fatty liver, non-alcoholic
steatohepatitis (NASH), sudden cardiac death, nonfatal

30 myocardial infarction, resting angina pectoris/angina of effort,
cardiovascular diseases (e.g., angina pectoris instabilization
and the like), cerebrovascular disorders (e.g., cerebral
thrombosis, cerebral embolism, cerebral hemorrhage,
subarachnoid hemorrhage, transient cerebral ischemic attack and

35 the like) and the like].
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a known kit, for exanple, MitanTM super Express Km
(Takara Shuzo Co., Ltd.), MutanTH K (Takara Shuzo

Co., Ltd.) and the 35 like. 36 00 651 The cl oned DNA

can be used as is or, if desired, after digestion

with a restriction enzynme or addition of a |inker,

dependi ntherefohe, purqeasetbit ygedudée INAS nayd/fvay EPATEG
as a s translation |n|t 0 €u2ad B, tool
Cnetelrth M Ty LI e R RIS TRO0IF (T By Ba coon for
t r avsleahimn fogr Ai ﬂd:tst@nce oplorsetsingeinsylinnteaisdpace .
Thea%%ﬁé%é‘ég%u 2801 b0 Wih! O AR LELINALLON of0deNgctivity

SI'Ag” dn appropriate synthetic
adaqo‘.t ¢he p{GEE6) (tié)'leﬂts ashan eipiegssi on vector, ani nal
celﬂo ﬁ)ressn on plasmds (e.g., pA -11, pXT1,
pRc/ 8M\/ pRc/ RSV, pcDNAI/Neo); Dbacteri ophages such as
A phage; Wrenmal coipamdy sbebrimhibihs ddhe BEFEBVIY @F, the CPSFS

vacg %'P@Fé”c!fl% @Q . adenQyier us, s addntherdd Kenar & redaelly

The pronot er e any promoter that matches wel |
wi tretihodt h@nnmgtesuswwrepgg@r@eléxbaés@ dhe fFepability of

%%ﬁc1£%§?@yaﬁ&%@@%£‘6 DR RROPL G pkdftnce and

onot er t omegal ovi r us pronot er RSV Rous
SaraRAPRCE| PHIS) HEFONBREHOLIND MY CONBRBHRSY thoagEivitiss of

' euclfﬁf'saa}{éi)’é&?)chﬂ:B pEG RKuA S RGBS BiidTRIoRN Vs,

hym di ne ki nase) pronoter and the |like are used. In
20 plt&lcul ar, the CW pronoter, SRa pronoter and the

l'i ke ar eTh@r&-iflqr ableng Azshet BEp&x JllrlQ§3bf’rbr\(ﬂ@t:Qﬁg GIHB@‘S and/or
optionally conprising %a

ncer licin nah

o LOTSF SAPKE 1] Gifedi Ehalihe AbORHIASSEF SRo I REr Lo fephhd 1s

repthét@%'r@ﬂcﬂdxﬂ'ynliﬂﬂe&l nakt gdr 25 Senﬂi iaT@Sman or other

abbrevi ated as SvV40 or and t €, goadd t| on to

t he"Rdap ety Bate S8§S 'géﬁ'tpﬁ Stege Py REVRRAMT Bs

Of b8 ogs ek ecidn@n emBskesinihhetih ypaeof ol at, ebtteddu,ctta‘seue,
(ﬁ{éher ei nafter.. soneti fms bbr evi ted a§1 ge Le11l strains

TFeRate IMLAFST bh SRR CPHB Sl ti

E@Sdaﬁtlaﬁﬁ eeggﬁ@v(llagr ©6 Niafsu@tins oamy.i, nest A wbbreviwtdedell

as a €. neo i tance en her ei aft r

som'?t 8Ebjr%’(/|s Qjas&ﬁ' % rggﬁg St anc§? ecdabllShEd

thead:ctdq:etlngaﬂobfnmenbdoasmchn E‘.ﬂaxmalrd belibay ,anghéhe like. In
ese hanster c Iackln th hfr e elyc?etql 1ik
S R Po U DR E R T Syl SEebnd MaBh el Hle 1ike,

mar Kiegse mbyi e alsdaped sffdme at dam:etge@trgtatmesm and then cultured,

25 or a test compcund may be administered to a living organism and
then these biological specimens may be isolated after elapse of
a given time.

As examples of a cell having the capability of producing
CPSF5 and/or CPSFé protein or a partial peptide thereof,

30 various transformants prepared by gene engineering techniques
in public knowledge and common use can be mentioned. As the
host, for example, animal cells such as H4IIE-C3 cells, HepG2
cells, HEK293 cells, C0S7 cells, and CHO cells are preferably

used.

35 [0063]




35 desired gene on a thymdine-free nedium 37 [0067]
When both a DNA that encodes CPSFS and a DNA t hat
encodes CPSF6 are introduced into a host aninal cell,
these DNAs may be dicistronically inserted onto the
same vector, or may be 5 nonocistronically inserted

usi ng thsPAdREScsemu,emh aAtdldar mahi velprepbhed dyDilAsning a

T HEESL S DS g SR e 0

ost
co ONAA Rsfeci 5 10w, t{x@a&&]e séQuiycet shoed drymSﬁg D R¥sfl or a base

with the af Loned expr.e eC

3 CRA'PHSE QifConde: Chors: ARd) of “ohapl teg feiengs hoer
X [iries 85 r GRS anddmlo@BSFﬁnctmcbée@raom@éeglepwet ﬁbat
s oea T st ety SR LS EFign sapstering
cel 35 thelBniiariaandVeegienek| shovthibye8EQ HANNPeR) O\Pa“idjor a DNA
cel l.s (h re f r I

celtfhatl Ki ngsatcﬁg%gh(?lbba Z)Yﬁ!éﬂ%‘ﬁep% ttg]r%rleg%bﬁzglé?at ngNA
as c@ﬂ@(rdlsﬁng el beke smISBCE @tmmsby ms@ BPT3 r a base

Cel eﬁggs&ﬂ %&8??%&%3' Wi ﬁag}gé_'gurge%a(‘s%l bSquedc@! under

e can
Tr almsﬂmsnmmmtc gandet porsh orn@ RIIPPdeRed cﬂﬂldpafﬁlde that

gﬁ rots%escﬁleo b%@ﬂt@%ﬁ%é&%t?% THE?QQQEJ_H consisting

poration net ho M crol njection ne
| i pof edrsi enimetardd aperense Fhee bﬁ'onsEQe%m :4) r tYpymstrean of

net «Jeseriped b R Kogaktt <88k vedor, and introd
Engfp eering), extrag?]ész%e 8, %ﬁ%(n S'Sal boV Koggkual:lll kll?erfo ueing

Pr otk SlectoReltCeRl hemiaid@rl nge Beper i ment al

Pr ot ocol J, pRE3 1267 hd99D) cpsEpubl |aslg,ggtba/1 %@pjtm@haa)e,reof and
and Virol og{_ Vol . 52, 456 (1973) can
r

D07 50 3% eprisenabEr S 8 BIAthAORPE AR Br el can be
aboyﬁmt@mm S0 treebhsid M knsi sald Yebasidg hewn by SEQ ID

capability of producing CPSF5 and CPSF6 proteins or

sk GFGaRER b ROSPNY L thée PPRoRERTe Rl APBG e 197 = 2

gopeMorf piifxgMRhE, cBodddNifih £55@At bAlcONARdibrary derived

(e co i og ahout £10. 360 (ol boniae a8 UB

Eagtesmedisify 3%hybridization method or a PCR method
Hybridization can be performed according to, for example, a
method described in Molecular Cloning, 2nd edition (J. Sambrook

25 et al., Cold Spring Harbor Lab. Press, 1989) and the like.

When a commercially available library is used, the
hybridization can be performed according to the method
described in the instruction manual attached to the library.
[0064]

30 The base sequence of the DNA can be converted by a method
known per se such as the ODA-LA PCR method, the Gapped duplex
method, or the Kunkel method, or a method based thereon, using
a known kit, for example, Mutan™-super Express Km (Takara
Shuzo Co., Ltd.), Mutan™-K (Takara Shuzo Co., Ltd.) and the

35 like.
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(DMEM [Virol ogy, Vol.8, 396(1959)], RPM 1640 nedi um
[ The Journal of the Anerican Medical Association,
Vol . 199, 519(1967)], 199 nedi um (Proceedi ng of the
Society for the Biological Mdicine, Vol.73, 1(1950)]
and the like. The pHof 5 the nediumis preferably
aboote®m to 8. Cultivation is normally perforned at
about 3Q.to 40G J1ay Q g ategg & aft
agitate Hgs %%%éedsg)g?‘yé% &%%Qiga exanp es of te?% arer
comb@emdsp ploh & mestphpticdesnzyio canafgbdicssof a linker,
epti de co heLi ¢ SRMBRAINGS, have ATG as a

?n@ '?& |on$i %ed%ﬂgéosg‘ﬁ extracts, plr}%ﬁzt g;?racts
antnuﬂuslatu:ssuenebatartaonscoqsﬂna@ﬁaﬂaﬁnd5 t BB | Fhezepdn and may
me nﬁgh S b e@xt% r&%%i Stulst 85€4S at the
ormiv [TcC %Eﬁo%w T?%bé%%?ggn [O 15 r%:ont act of a
te§t’ emdrptchm&ow t Fhebe igovdatibat rqnbéaa%ﬂém gndchprmggation
ac Y é?&aﬂg 8o A0dbRgothE tkesinomeunth tiapter.

Ig ¥§$ r@g’aggvged scr%nged rrengaO%r varl%ﬁs buf fer
soI[lﬂB@hs (for exanpl e, HEPES buffer solution,
Rphosphatg, Qy{f fggéikhoﬁbctdghoﬁﬂfﬁﬁf3c@@ﬁfé¥§¥i331on plasmids
Physi ol ogi ¢ Tine, Tris-HCL buffer 20 solution,
bor(at &- bLEfPﬂeTllsoPXmroP?Rcé@@{ratpgclﬁﬁ$‘f'elp‘3§3f*ﬁ‘med’ﬁ ‘and

th%ackg?)o prddsi Bedbalsl ROpiR ; C@hiﬁaf‘%&rﬂsQﬁéﬁﬁbrblBﬁnh as
The concentratl on of the test conmpound add alilﬁ
‘?ﬁhtey ¢ are

deg@ﬁapﬁgr% Vﬁﬁ@l@worfééu%faflf’oﬁﬂaﬁwﬂ“(“fol B

t Oxiseht Y HdptBfoddKehy BGnyCpRome<ahORED réSches well with
appropriate over the range of, for exanple, 25 about

@ Ithi! hosabed f0DAANS AERFRISION -t iFAE PEARIS, ERENPI%,

abYfomdBe ] ME1GS ptSntlReYt LBR drembser [ ABFS](cYbharedahevirus)
cel'l that produces CPSF5 and CPSF6 rote| ns,. i Ly fotone
supgpreger n §Ve (Ro¥$n B8R oh-MihaR ?f%ﬁﬁ?&l’ YoR) dhigtoney

t hgno3ReSi ateerfa bhﬁusﬂ)mml HIMHTE dHatpess smmplex virus

articularly limted, an r exanple,
gnltrFé’Fnlﬁb’dl%ly WSSBe%Fthﬁd?Iﬁ gﬂa%?—:\ aresuc 'asa{']he

gp/gil-creyser, Qb{eobwwotgmysmpsemomr Zuckete fixbt yre
rat. AItho h the rearing conditions for the animls
usdFehezeh g% particularly limited, it is preferable

t hat t heas5tieniexpkssdior eacedr mnanoghmrradﬂmemmmifgpg an

e e

congelsad ibo miﬁkainlaa]sv@@dmaptuﬂﬂtlon origin (herelnafter

25 sometimes abbreviated as SV40 ori) and the like, in addition to
the above-described examples, can be used. As examples of the
selection marker, the dihydrofolate reductase gene (hereinafter
sometimes abbreviated as dhfr, methotrexate (MTX) resistance),
the ampicillin resistance gene (hereinafter sometimes

3p abbreviated as amp®), the neomycin resistance gene {hereinafter
sometimes abbreviated as neo®, G418 resistance) and the like
can be mentioned. In particular, when Chinese hamster cells
lacking the dhfr gene are used in combination with the dhfr
gene as the selection marker, it is also possible to select the

35 desired gene on a thymidine-free medium.
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The route of admnistration is not particularly
limted; for exanple, intravenous adm nistration,
intra-arterial s adm nistration, subcutaneous

adm ni stration, intracutaneous adm nistration,

i ntraperitoneal adm nistration, oral adm nistration,
|ngb@gﬂpcheal admnistration, rectal admnistration

the |ike can be i oned. Ihe, e nat 4
parti cul %87y PFPH E% nco C%‘% ngﬁ & Np that encodes

be dP@FadméNﬁm:e&@@bea:t 1aboui lﬁnsﬁ Enu@:ﬂ wglkg, th’@StEoDISAS may be

tinmes . a da refera t
14 ddﬁﬁtr?%&?&?m“}ﬁee&?&ﬁeﬁe i t%‘fe %@gé’%gs i Em;' ke
GPSRkfoattt Mirtiyall Dy tirese rabdves ides the bERESs cﬁ@e?ﬂqw‘:g

hod b t h
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|nlude but_ are not limted to, a nethod descri bed

(EGSELYSTTSEE 8P (1998, ibid.) and the like. As
tes[omqpl es for activity neasurenents, when the cell

t hat produces CPSES, / PLAt QAN Soned .
Yuppl i ed ¥ ntHE PETT é%% R°g8) ‘g%u%tgﬁrge tissue, expressi

or
or gescton tongrisingextPctthet emgodes| CRSES @ad/pe CPSF6, a cell

mem' Qc”%‘E'{ x!@e% cbBfs Caerld/o'rscﬁ |28 dp @S, r@dnesd human
AQFYT dual conpr e same, an extract_of

Coll's, { Psstise Orosts GRAMa3epar ae ke | £8 TSR Ach Verfifarcetis/
for M’gjl & 1Q0'H%§,§né%f-‘fs OhuhBE 2P dehY8)  siddbROSES-7 cells,
sC

tissue, ske et al or tissue section_ thereof N
andstiiear Vikeo ceal Use RINSGSoNBETSEOD PIRTETEdRatPrES AT tex

the Vvq.aq C;{é hed se1eeni eaoneined1akking hBeaghivideye
S an or CPSF6 protein _in the 8re nﬁg of a

30
test(thip'@liﬁart abbrRvbr it asy CHBRE 2005 pouse L-cells,

pr eﬁ%@@'@{ﬂa@%’ &fll@or Roud® rn@ze@bﬁé etahky 8o H41580%6Dreells,
nor e, Eare wth the activit |nthe absence of

therﬂ‘ésﬁ sepbamnd the 14 @Bnpoutiifd-or a salt
therg@farcan be selected as a candidate for a

subst ance that inhibits the activi t%dng SES _and/ or
e b

CPSF6 35 Te@eéPinatdng Adhc® Z°IhHBER & <BdEiRy Phosphate

i NSWbLPr&esishaNee nedlodTEPR® it hog, aﬁ.tak:ompor[aﬂtﬁlaﬂ Imethed,

The present invention alsp i,des reeni od
f or MACERHEIAHE 8N Juddeds| ?1399‘%?5‘;\5541% rPe’eshlost ancetrh% TEkLO%Fox

anmelekohgld NGhe methods described in Saibo Kogaku (Cell

25 Engineering), extra issue 8, Shin Saibo Kogaku Jikken Protocol
{New Cell Engineering Experimental Protocol}, 263-267 (1995),
(published by Shujunsha), and Virolegy, Vol. 52, 456 (1973),
can be used.

[0070]
30 Transformant cells obtained as described above, mammalian

cells intrinsically having the capability of producing CPSF5
and CPSF6 proteins or a tissue/organ comprising the cells can
be cultured in a medium, for example, a minimal essential
medium (MEM) containing about 5 to 20% fetal bovine serum

35 [Science, Vol.122, 501(1852)], Dulbecco’s modified Eagle medium
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5 action, conprising conparing the expression of CPSF5
and/or CPSF6 protein (gene) in a cell having the
capability of producing the protein (gene) in the
presence and absence of a test conpound. The choices

of cell and test conpound used in the present nethod,

t hgorede pfireeBgactvaaf. st, h®9aé @915 9¢ DyREMId 1660 avediivhe [The
cell and the like are t as t ho 38 for bove-
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preE |nvent|on ). Therefore, nore specifically, the
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andonesfetbe %#0"@-965‘;?%1&}%6‘8%3 Hed&5H Py R EeAntntEdons

of @EN_Aetxféﬁble,erlﬁ.@@gsbﬁfh?erprsgﬁ.ﬁt{bdm@ﬁbséﬁb&.et Waffer solution,
conditions usin a nucl eic 35 acid for detect|338§§§§r

t hePpesaiePrf RhY &R GRphAr g Pehe T L

3 dsb D)t RS CHEEN NBuFBLHOSh 1@ 0N ddesubeuffeirssanoeion and
anelloratlng subst ance, conpr|3|ﬂ% culturjn

havEhgy HHe) capabiincibabing fhsqGet iy ePsEsI LIk /gﬁnﬁﬁDSEBE

Pr otgh&er thalNEn M€ LRBC e & (bompabia® NrRleal var teestlepending on
conmpound, neasuri n%?t he amount,s.of the, Otaen'ftﬂ dlelke), and

t he tPRFRAGREI PF oFREBRLPH g (301 UR] FﬁﬁdﬁﬂﬁﬁF ty

can be chosen as appropriate over the range of, for example,

25 about 0.1nM to about 100nM. Incubation time is, for example,
about 10 minutes to about 24 hours.
[0073]

When the cell that produces CPSF5 and CPSF6 proteins is

supplied in the form of a non-human mammal individual, the

30 state of the animal individual is not particularly limited, and
may be, for example, an animal model of obesity and/or diabetes
such as the db/db mouse, cob/ob mouse, KKAy mouse, or Zucker
fatty rat. Although the rearing conditions for the animals
used are not particularly limited, it is preferable that the

35 animals be reared in an enviromment of SPF grade or higher.

39



detection of the present invention, and conparing the
anounts. [0078] For exanple, a neasurenent of the
anmount of NMRNA or to anount of protein in CPSF5
and/ or CPSF6 can be specifically performed as

descri bed below. (i) A drug (for exanple, insulin,
CAWVBnt SUGESE BdEt td&ﬁpbhﬂsce)andOthé heellli ke ashieved by

adm nistered to a n or di sea ( £xann! o
di é%f%%Str&EégPt?/f tﬁf/’ng?? omgoun ypefrt?‘l o s .eLng_v1dual.
l'i kay ASat0del amﬂkltm‘aﬂlcﬁmmmhotfmrtexah@t@ lgmgped; for

t bb h
Lgﬁ%wéa%,natn?ﬁ%‘\?ﬁer?e?% d{ﬁ% fsu%%%ﬁ‘esmt?ét érté}ggitl e

e] Q@ﬁhnﬂﬁtzﬂatﬁaht | subcart anegan a(dfr@nlsbaaﬁ;be, lﬂtﬁﬂﬁ@ﬂtaneous
adlpose tis

t | Sdpanist IJSrgiir%{pzlalgyr%ecale a@lﬂgnfﬁ%altigﬁi)’oz%ﬁ a

roman organ are o t ai ned
20 a%nﬂ%mbn%mdtmabmntmaé}llﬁéd rertehe

eiltaﬁl‘%‘&fl?%%ra%tﬁg’d c¢a tq‘{er 9&% tdd] %@ B¥nt fdeaSX ARl Bose is not

he cells or the |like by an
or @a&aﬁyummmmatmh,uipmgexammﬁ,eﬁaﬁﬂm%le goseIad Bie

fﬂgf{]%g‘?lﬁ ‘f %Qat bt 0a|589°% m%yﬂ&t if i@dsbyifes a day,

Snial ysSI's Known per “se. Meanwhile, 25 the
awmnﬁfemﬁbBPSF$oaadtM© pewt diors Lckh e dg¥antifi ed

ursmﬂ% \fstern bl ot anal ysis or the various

noassay methods described in detail bel ow y)
It is podshidsrepept epfardeaCPPEhsner ﬁﬁrﬁPSFﬁcébe‘Pé:t ng the
a ﬁ?c!x;énggggpitﬂe%est:;}@énlwﬁg%ogéﬁsb@w&orﬁ’@%th for

protein 30 according to the above-described. ne

an ce e fyintiag Anat ydelRd RPSPSORRAN Beske ™ 28 an

Prof el ), .0k, RN L£peodidght H\@thmaorceﬂisﬂlr@%@urémérh:e include,
trans Ornant Iin the same manner

abowe: deschPbekimiitpd 100 7IPetas? §&5§§H"ﬁ% ippRuggsegger et al.

SUb 1999”2?8155]& %!n'ae'&ﬁetfhﬁceEXpﬁﬁs:%'sQnsaI@dse\iek aftivity
SF5 and/ or SF6 can be performa

adnmﬁ%{r@;npﬁ*gs,a whest tg%rﬁﬁg&na 25 pf%iblfgﬁﬁl (j:%er‘Sd é%re CPSF6

'Z?d Slot 10N BUSESpITRANRL Hef &b@maoglaveallldsmlmmadt/m, or
0 adm ni stration of the drugpand the Iike

mi nAFERN SrebrBEsIAR 55t52% HoliPE PHEVFBUSTY, de*Rentioned; when
pretgsakdy 39 Sippities ps ey ireushyimdo mibfma hoindividual

T e B
| at gbpiPatradaysm drad ehdiptdaiaarn abbby eb:almpule, | lremgenates of the
%?yﬁliggf”édlposg é?é%ﬁ%ﬂagﬁé&etal muscle, or tissue section
thereof and the like can be mentioned.
[0075]
For example, in the above-described screening method, if
the activity of CPSF5 and/or CPSFé protein in the presence of a
30 test compound is inhibited by about 20% or more, preferably 30%
or more, more preferably about 50% or more, compared with the
activity in the absence of the test compound, the test compound
or a salt thereof can be selected as a candidate for a

substance that inhibits the activity of CPSF5 and/or CPSE6

35 protein, and hence a substance possessing insulin resistance
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1 hour later to 24 hours later), or sinultaneously
wWth io addition of the drug and the |ike, and
quantifying and analyzing the anount of the nRNA t hat
encodes CPSF5 and/or the anount of the nRNA that
encodes CPSF6, or the anount of CPSF5 protein and/or
t hamambotrdt iofy &Sk .protein, contained in the cells
'sqlﬁg fromthe aninmal, after elapse of a given tine

£ adm ni stration (30 mnutes later to 3 days
| ater, prief exralsbl;rt lirtvenk ibmtadsot prczvmﬁs a| aexgenipgrpethod

bl t h Ly i! a in
(I%iera &Bé%ag? oéé%é%&n%dlég%l ufé%lé% %Eé aﬁHl QY ting

i Taddt e medi um or buff
solagttiion, ctmrfpame 1 e i omBRRENE heu RPELTHENt Pﬁr&?%?ﬁnﬁﬁ‘{l/ or

tb%/ gbs%gpélr]g&{é glnqgeng)o eLhad; %%91hc5‘c&{@tc:'aﬁgblm of

iven tinme |ater to 7 days
| atperodupi ef efr@bpyouezdaygbaebrm @he a%qcst gpd apggpge of a

ref&rna ites | B used in
S s e s s

enc@nbegarem@eahgﬁortrtqq@oaﬁo%ﬁncoam%éﬁmﬁm sl compound
?ondé)rgf%th 0, aQh lzlgkeagPHrEheOfsagg:SB t@lb@éefcﬁk the above-

e anount of CPSF6 protein, contalnez i n %

t r stesfooi hed tmethodenl tA thea st Bhidnt °6f CRHRe ZRO(AT Cc?fSF

CPShR, & ng gg%ﬁ@lgaggelns in the above-descri bed
scr'eeni ng nethod (b) can be specifically 30 perforned

by.[QQU”a.nethod wherein an anti body for detection of
the presept eid Bt bAM e 1828 erdrisquhd cre¥el abelwd measured

CPSF5 or CPSF rotein are conpetitively %gCteanﬁ%d sin
Ehont del BEA prestedi RYDRRHIFEEST HEE T Bod S OF using
get EQ@elfﬁﬁqﬁéﬁp)&abBEl&F&:?yﬁflﬁ%ﬁﬁs piot eihe ehotdiglescribed

S sa e liqu uanti | 4
ohePBh Phateanieea FEAFa ChieEhe diey Pigt HarBarnt cogpicions:
t hej pg esanhuéventicen Wﬂtsoltubl bageecbeqneace:eeﬂmwer by ZHedID
anot her antlbog¥ detecti on of the Q qﬁ%

i nviRtY ofFEQ 5B QE&?aP§ 3 iRATE SREMNGS) CBP R fant YR ?ﬁdlzlng
&@aﬁiﬁﬁhtwifb@éeVﬂﬁqﬁbnaetéumpiﬁmantaiya¢hevetgoundbrthmgh

| abel iﬁgﬁe&n&ﬁg?ré 1%0?}3 . nso‘ln%?{:l 1210 e%%%é efef'e%re% to as “a

nmea§tf proteinin
Sanﬁhﬁ&éﬂdqubddlfbnqw&mécfimniofanuetﬂuedenkelnvqntnhe”)

R A I

CPSEEeCﬁroté@nCIEﬁEi pyotietet ifgr thasanpireteifs gifdng the

%?tg orgheﬁilone éﬁéy%%&y against CPSF5 or CPSF6 (hereinafter,
sometimes referred to as “an antibody for detection of the
present invention”).

Therefore, more specifically, the present invention
provides:

30 (a) a screening method for an insulin resistance amelicrating
substance, comprising culturing a cell having the capability of
producing CPSF5 and/or CPSFé protein in the presence and
absence of a test compound, measuring the amounts of mRNA that

encodes the protein under the two conditions using a nucleic

35 acid for detection of the present invention, and comparing the
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that recogni zes the N ends of the two proteins, the

ot her antibody nay be one that reacts with the C ends
of the proteins. Exanples of the | abeling agent used
for the neasuring nmethod using a | abel ed substance are
radi oi sot opes, enzymes, 15 fluorescent substances,

| unireseentarslibst ances and the |ike. npl es of

Sk posprecysace i eRE T e e o

enzewmancsx ainimprenmgmsxlbﬁrmqgla spétitavingctheiqapakibity of
E’geggﬁ%r uc1h f&{s Z)F(ﬁ {J,u: ’CP‘SﬁG%?IL g:.gsﬁ.ﬁi%chee presence and

cosl dase, I'ne at ase, pér oxi dase,
nel attsendehyfirao genaseormmlmtih e1n¢aﬁwélag etlm% @@oungaﬁp@g

?}‘ u%r' ABSGEN: tﬁQSE@@%%%d%f&g w“sllg ool | 4RLBSERM I,

Fescei i i sothiocyanat cyani n fluorescent dyes
ancddteetibnket t@eappéwtoﬁnV@mmcéﬂﬂ eWPSE ARG e gEgunts.
are noI | um nol derivatives, |uci fer| n,

I uc[genl n and the like. 25 Furt herrmre
bi ot i n- ( §oreptarrdei di rmenpyrensMnP faltse %@"H@eaf R or

Dottty s ot ggb bl oo

pr opet inymgdi ag dessrabed dwdyvtor detection of the
present 'd@ﬁ8h¥f6¥7e§ %IEH 1hQu1 80, Rewpi, Nyi&bse and the like)

particul arly; any od of measurenent can be use]gl 1
S A TR A P BBy, POl geh sease (for exanple,

ant j body--ant bmtycorlpﬂ)@fte@l@aeﬁﬁ REARIrNPpéi 4 hedanmenti ke)
of antigen in a sarrpl | iquid can be detected

chempdal non-PHIRT ERFTARalOT SRETRH %Eeca‘fact&raf%‘&bltsl sheep,

fropygs StRRYALS, CHte G8nsr abadeysSidtg shanTiaded ; 38fter elapse
sol utions contai ni gﬁ@known amounts qf the anti

44 ekadpligetnbpifl SePRy, % RePRORPRLE § ’ég?ﬁat(ﬁfga exanple,
| MUBEEE! rqe og@tﬂ%@ueﬁnﬂ(ﬁ&ﬁﬂw Silsdiet had e llke) , Or a
advant ageousF

y.used. _For af% mlg A t he sanqov% 1 t hod
desEi P BeFBir§ ssoraksd B CXE B 5 st vity
3pd specifHeChbia & [C@@EQ]arid’J’otrhGPsmmmlltatmd om othe cells
antigens or antj bodie i cal._ _adsor t| on
o cBEatel (20 b AR By R S Ek B FREe bRy the mva
conyesii Eldey 1sisefl ther 11 ey Ianzatdmaa/zsrt mbtlhqdz-atandnusmg.

of _protein enz etc I
ExalBF eSX P e %%W%rs‘?c‘nc%ude i NS dl ugl 4 larso pe .
pol maﬁﬁfmrecﬂeg &8 Urtaeragatas enalgeks rkaownceet (Hepselfeanwhile,

;eff5|0§38r n(%h % é}?ﬁ' Coné“& Eaﬁsppcgl:é/ %’;cgﬂeg%dquaﬁltlfled using

| i kélestern blot analysis or the varlous immunoassay methods
described in detail below.
(ii) It is possible to prepare a transformant incorporating a
polynucleotide that encodes CPSF5 and/or CPSF6 protein

30 according to the above-described method, and quantify and
analyze the CPSF5 and/or CPSF6 protein or mRNA encoding the
same, contained in the transformant, in the same manner as the
above-described (i).
[0079]

35 Screening for a substance that alters the expression
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[0083] In the sandwi ch nethod, an anti body for
detection of the 1s present invention insolubilized
is reacted with a sanple liquid (primary reaction),
then reacted with another antibody for detection of
the present invention | abel ed (secondary reaction),
af teve W LITPERE @nont CRSF@ckhvbe ypaxfforhed [Fabel i ng
agent on the _insolu rier, S Aeasi ad del
grlgebydr@ﬁ)éﬁ§ orngcﬁst‘g%ué Otﬁg?ntcl?na fhe test [iquid mese
camochehgumn tiafunal befhee pa |m€~yl timecin eAvaie Pﬁe
sec ndar actio f ;4 tabem T RYEl Se 1
AP LEERPR o e e Sikously " or \pertorned Wi L
a thi e chag:s Fheviatsalyi nprefpseblindd tﬂﬁéuﬁ‘é% W@VéPUSlY to 12
| n‘?‘pl up! lfzx{’\toh%myc%rge Logsame @%J@%@egﬁﬂﬂybeg 6 hours
Ry rmunogssay by "t he sandw ch met hod
th@mmomxm osedftay at BevemTigBel (3@ ANERBOERFSSr tPhe days
laq%lt%g AL R00K 00PNt 1l nRESNERML 18L0E, B pReerably
Gt a m xtu or nore Kinds of
antli bodiekatreay the24idwahrfotatHa pOF pHYBIGANEPRT A ¥R
}ah%@g%{l SEh tssmd oMl ¥e ANGke!, NEnd i diRnt 8By {RPBAN An
e

antl ction of the present Inventlon candp th
usadxalwzmasmﬁ@ﬁmntsﬁt Ehe thEh #PORES Gk GRA/ O the

et hedncf OF tr@(ﬁﬂﬁﬁeﬁhatth@némtd%!?gﬁ detRedamount of CPSF5
i mmunonetric net hod nephelonetry and the like. 35.1n

t heoredepat ARGARE fhe ms@unwﬂf p@%’ftFéi RECHITCPERREHneEpiRele
45 pratel; B pdd 2bsh atheCBSES DS a@ESEGeIHpEbE‘bﬂ a&f(ﬁven time
conpetitively reacted wth an anti bod

15 g agmivkstystenn ¢ o m&ﬂ?%%\%t]@&eFaB g’aé{ﬁt%@eﬁ "(F)
andpféﬁﬂaﬁbglﬁdioﬁﬂt Lgedy koupdadws ltah@r,anﬁdrboplyefd?.)abayel hour
separated (B/F separation), and the amount s |abeled

i n BT £oi 34 hovssr b3 iinePEDYY t he CPSFS or CPSF6
prot£i)n addnibhyes seepl @orﬁpdmuludtb st et fh ek bﬁhfsr solution

reaction method includes a phase d,
a s%ﬁﬂﬂeebﬁﬂf?rﬁdﬁ;cuggurt%@ 5h?q1broadly %7 en‘g{%‘}el?ﬁ:Lonal

94 Yethar)d afd SEaemndatyg aiil Ia@dtysfdnmahhefcaa‘ @r gnmenu itgmed (1 day

antl bod prl rrar anti bad an e lik C Y
B/ F1& 5 | ocfl'ay atgﬁ, iR iia gl [].I,I 8%%% t#qrdli:g ) Jﬁfs @.ater,

usi ng
i Makid |pz_—%(ieaﬂ£15bad§&a§is ]Ialt@rptonarqfayantlatmdy élddr@tetn
met hod u3| sol ubl.e ant d r \
ant At Xr’f&ga"ﬁn %ﬁﬁ%}ﬂz |gzécgl A)ng:dy)(/)fggh% %%Ngsegﬁ%frnfc’des

ant cbemly anidndiresd amoetthad) the mRNA that encodes CPSF6, or the
25 amount of CPSF5 protein and/or the amount of CPSF6 protein,
contained in the transformant.

{0080]
A measurement of the amount of CPSF5 and CPSF6é proteins

in the above-described screening method (b) can be specifically
30 performed by:

(i) a method wherein an antibody for detection of the present

invention, a sample ligquid and labeled CPSF5 or CPSF6 protein

are competitively reacted, and the labeled protein bound to the

antibody is detected, whereby the CPSF5 or CPSE6 protein in the

35 sample liquid is quantified,
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15 In the i munonetric nethod, the CPSFS or CPSF6
protein in a sanple liquid and the CPSF5 or CPSF6
protein inmobilized are conpetitively reacted with a
gi ven anmount of a | abel ed anti body, after which the
solid phase and the liquid phase are separated, or
thqlilP%&lemho@RS‘éﬁ:eﬁhoaesampm higuinp| en| ﬂlr@ﬁyb@danﬁo%n

20 f Lab vcarrier,
oG ERER At bt S rsReh LR BA R0) MAMUBLA JLPCh ol carric

add&d hmbﬂhemdahtEbQﬂy'éactdgtecp@pniqﬁqtbﬁ p*ﬁgqngbépggptlon
tothe | oI
;@g g%ﬁiﬂﬁﬁeSﬁmu %?eoﬁgﬁg r éﬁ%né@&lﬁ? rd 18 &80 hﬁker which

epar at ed. Next,
ammnt ah@bed edctj:mely( hef vlrmsl@bsémma@arlédort d:h@fuant ify

the‘ 22 ﬁ%nj?luinztln fcgpr_tlegegs orFé ts%?eéarmle%eby%éj CcP5B5 or CPSF6

AREPS he” anount i nsol Ubl e precipitate
re&pﬂoﬂ:eng Jfrr aheasamite géauhtishaugniidded oind Fhe dbke-

or in a sal ut| ssEye e @Hag@f
t he CPSF%rl &g%ﬁ%sdp?g%?g#%&%n St xe&é%w Fgérlﬁ'ﬁ d |s

sneadtlbhates)rueylaam geabgnbifo YA€ f@lrerﬁav eerpieng ofi §PSF5 or
Obt S@%d rétaesi%r nﬁﬁh %’Hﬁé Vit W Ghtdbbdy 85 ahasetibody

Leatteri g, and are suitably used. [0Q085].In
appilyatngetmgesndh%bﬁ@aﬁsl PG BYP PHOtRRRSur e RERST

mtJhQ:q_%oEl? xﬁeﬁf b%%ﬁ‘@%h%ft guantd fdieat fan @En@i@&)ﬂﬁ:@x&eﬁi‘otelns

I nvent IS unnecessary to set speci
condi t i oﬁsamplfﬁ@ pf okl dirbs 1 AP 2958 1e& %k’ﬁ measuring

or dialy LehNiLabne faNShEst aldons el pialdiesecsdd,! leadymes,

int art to the ordinary condltlons and ocC dcﬁ_lrei re.
i fe?amxeﬁéﬁwbcﬁubétﬁ@%%mr enBheSRIte ALY GR sf:%‘s *

CPSEG.phakebn RN R LRS! ued atke REPIYEtAT LS, OF'HS, [FCl,
gral technical means, compendia bookt eg enzymes,

t hesg
t hel Plge C&in beSh efRd rid¢ toke Fofs %ﬁl BrERFRSS
171 8 a18Q enzitRd rnAupOageaytic (é@d&ﬁ]ﬁiﬂaaﬂet dreferred for
publ i shed in 1974), Hroshi Irie, aii%f lljlatase
Rademmﬁﬁsmo&s%adfcteﬁb%ﬁ?shﬁ ‘E}leOSlBaB?q tie 4
'(29 %idxhﬂdﬁgékaﬁﬁgftb %&%ydx@ﬁenasﬁh‘ﬂ)ﬂﬁﬁhé mmqeoassagéed
| gakushoi n ubl i shed in 1978
B oo o TP R CHEE R 2R Bl T L BT ene-
pubkl§$ﬁﬁécbmn1£§HﬁnloEy¢matd sbykﬁmmaﬂauoaésqenyddyes and the
"Enzynme | nmbnoassa ‘%SH%% & L&\? akushoing publy shed:
in 19%%) , ERRTHGEs © %nl Y %F‘nc Qlf% . '
(| munnehedee avathiachni quels «Ray t Luigenibi agintheol 1ke.3
(L muungehen cal , Teohni aves, (R85 by Rldy siidh maYohisdbe used
for binding an antibody or antigen and a labeling agent.
[0081]
The method for quantifying CPSF5 and CPSF6 proteins using
an antibedy for detection of the present invention are not to
30 be limited particularly; any method of measurement can be used,
as far as the amount of antibody, antigen or antibody-antigen
complex corresponding to the amount of antigen in a sample
liquid can be detected by a chemical or physical means, and can
pe calculated from a standard curve generated using standard

35 solutions containing known amounts of the antigen. For
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(I munochem cal Techniques (Part C)), ibid., Vol. 84

(I mmunochem cal Techni ques (Part D:. Sel ected

| mmunoassays)), ibidem Vol. 92 (I munochem cal

Techni ques (Part E: Monoclonal 20 Antibodies and
General | nmunoassay Methods)), ibidem Vol. 121

(I mm@jeﬁbplaéloﬁmhm qtr.tess cpﬁaetlﬂwel—b}lbth%m}mmunome’cflc

g;ggggggg%ggn ndwiﬁubwet d a?glgﬁyg %ﬁé%?&éiﬁ uBub! | $Bed

and t By usin
aneaﬁlrhpImdychEOssard:Buehtm@trh@f deber ifregs batows § pyektidpte in
as described above, $ Jgf t he CPSF5 and
CPERE D &FRE T & I s g Lg%g (c:quantlfl ed with high
sensogkyvity. [0086] For exanple, in the

above- defcr Qe T:&ctcgl%ﬁglalggo tfh9g§1(£e§'bs o@ng‘xt(lmodlég tphh@s.lcal

expr ession eve armount amount_ of
pr adebrptiafn GRPSAse arrdtoer PGPSFBE‘FWetlEYe PhraydiFde bb‘fd%‘g that

test ¢co n d 34 tHatB€1 | £M8lonl/ Bt LbEL iahs esE & f
of 2h&°? e‘}l{l%hagrp’g%ﬁﬁ £t B £ by about. 20% or

nopEctpied e raReabEIC. BANRS UFBR A fiSte- priEFBEPLDT T the
ab%%&rgg lqgée nddi& gﬁ@sﬁoljgaﬁﬁﬁé¥Ebé%rs@cﬁadd agarose,
Can S

Phérés el ected as a candidate for a
submxamee, tdvaxluaﬂmbuqt@ ¢ heyRbheitas STHIGT SEPSES RRbYByYrene

- cfiy é‘Z)éPJn&td%' Nsi ANGRENEE: 3S o2 §lbsd;aB6e Pessessing

in resistance aneliorating action. [0087]
Obt @0%8d using a screening nmethod of the present 5

i nventi o, glesgggg@mg re8bd] MY Bt Sbddie fexpdessitapn of the

and/or activity of CPSFS and a substance t
ImHHOES T HerDRpPBS ST DRREFE FoEFOT TS 6’11@%%%‘“819 Hiquid

be ﬂ%meggyfﬁé%Bﬂabnyn %HE% frensraf w1ah8éﬁdﬁhe®aantmbddyeﬂor

or exanple, 1nsulln sensitijze coneo S
S AR 6l SPRCPFPRRIE J8ver b A (SREsREISS kRact ion),
pr oprdrachi &4 ther apewd Q)Ia@eﬂiﬁlﬁ}Obfdt]S@asbsllng agent on the

associated with met abolis ’
di abetdaPipt B &BFgl?g,ﬁ@ MERS S 'Hﬂ ydl é % €sd-crSFe

GOMPEI AL QASLHL test nfﬁummpahhybe qmaphxixﬁﬂ:hy$he primary
retinitis and the |ike

i nt6$%ﬁ§%?8eanﬁﬂﬁﬁﬁ £§°° ggbgpP%t ngﬁ%oée gfoEmed in the
l'i kKedverk? ara@;a,seﬁ pssmzﬁdedlmlﬂmeppswmxaberf@med with a

Py pErTe e a st epe b RoeRR B B R e L ane

t helhécklebllﬁaéta;oﬂ ica@r be ndre abre M |t<1.nosst<é%ﬁct;ﬁbpét¢ktqv§ In
Eg 1£%ﬂ%gggs§§“g¥ %ﬁedgggd%lcﬂoﬁgéHHﬂ the antibody used as
the immobilized antibody or the labeled antibody does not
always need to be from one kind, but a mixture of two or more
kinds of antibodies may be used for the purpose of increasing

the measurement sensitivity and the like.

30 [0084]
An antibody for detection of the present invention can be

used in measurement systems other than the sandwich method, for
example, the competitive method, immunometric methed,

nephelometry and the like.
35 In the competitive method, two proteins of CPSF5 or CPSF6
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nyocardi al infarction, resting angi na pectoris/angina

of effort, 20 cardi ovascul ar di seases (e.g., angina
pectoris instabilization and the like),

cerebrovascul ar disorders (e.g., cerebral thronbosis,
cerebral enbolism cerebral henorrhage, subarachnoid
heppstdiagandt ransieenCPSEF el EPSTE @yolbEn sAteaERIBRIi tively

t he I|k the |, 5 Ncgrabt@ngdth
usFﬁ@C%e ﬁgg}n?rh antlFﬁ otl %1‘ V\E%%r gggﬁ%@l %\E/fécntl on is
usedr@@c*caadpﬂapdsmdcia@hrcu;mm eifpend | theageheledangager jhpagd to

gH%r %oﬁ ﬁ)ﬁr‘l&% %glg %g’—seg: ?Eﬁﬂ: es%paEaEﬂﬁl)SaEEd the amount

€ ab | ow- nol ecul ar
eonpbeme:a tJJmaB of rihiibsi measuredex pherdivofhandf® a8t FRARY

Of pro{?ele:ls (3 rtf&\’gséza@plesglﬁgﬁ[ q3NgheadTeRl Strek edrQiciby

paren eral routes of
admnnhsdrzﬂqludeanﬂ ldgueéd, Phﬂﬁehmﬁﬁﬁﬁﬁ(ﬂﬁlﬁﬁnﬁmﬂQQuPi%rantlbOdY

exanpl g, JHﬂigodgat 1y%@9£iéﬁ% gigggp’adﬂ gSsedNEaR@Sant ibody

horSes, eys, I npanzees  and the lik
| i ke) th¢ 0OBBEmeBBidnec RBL ERRA f(PERTATO APhARI pgBasthe 1ike

1% mt%o aeﬁi B?E‘Cseﬁﬁ%tlég dﬁﬂfptaﬁdlrﬁ'b[oﬂﬂl@hét £od @c&thbdﬂ eysing
on conventional codes in accordance with

* henl Db B <Gonm Sidbnas: 1 SERBAT LA RBenLAEaF eErod)
or ol?:yutsg]l% Cé)mﬂbf@d,ﬁ’&lbady'@s %‘h%t ﬂ@ﬁm Qﬁtﬂfody\/\:ﬁhdhan

ar & shown bel ow. For am no aci ds H§é Q ﬁ%%ﬁf
optimegbil seafe RNt Lbedy @S] §1pr IRGOMEREY (FHIELEY

i ndigatgd. DNA deoxyribonucleic acid cDNA

conpl enent ary deoxyri bonucl ei ¢ acid ..

wshym ne IpcHE ¢EERRFRETIEC: melRQsk| ﬁBeFﬁA&S 86n§%§ j protein in
acifd JIRM\e NBSRAA0EH MHRORRSFBidx apBH6 wAERiIn lmmoblllzed are

deoxyadenosi ne triphosphate 15 dTTP deoxyt hy
trumﬁha%‘éeldﬁpaa%%&m nBsF e PRBRY rﬁ%ataeﬂ%eé%g antibody,

deoxsteyt kAl e el phosphatee &P theademosd mbase are separated,

tSngJIQ 3&%3&%%}6‘5 2}¢Fe§5¥ :;;g:?:ggllg n}.rp & %%!nfi‘ C ilq%iacérgi a%oexcess

20 amount of a labeled antibody are reacted, and then the CPSF5 or
CPSF6 protein immobilized is added to bind the unreacted
portion of the labeled antibody to the solid phase, after which
the solid phase and the liguid phase are separated. Next, the
amount labeled in either phase is measured to quantify the

25 amount of antigen in the sample liquid.

In nephelometry, the amount of insoluble precipitate
resulting from an antigen-antibody reaction in a gel or in a
solution is measured. Even when the amount of the CPSF> or
CPSF6 protein in the sample liquid is so small that only a

30 small amount of precipitate is obtained, laser nephelometry,
which utilizes laser scattering, and the like are suitably used.
{0085]

In applying these individual immunological measurement

methods to the method of quantification of the present

35 invention, it is unnecessary to set special conditions,
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@y : glycine A a alanine Val valine Leu |eucine 25
Il'e isoleucine Ser serine Thr : threonine Cys
cysteine Met nethionine 30 Qu glutamc acid Asp :
aspartic acid Lys lysine Arg arginine H s histidine
35 Phe phenyl al anine 49 Tyr tyrosine Trp tryptophan
Pr @rcpct@:lunee aAs rttes pakagi Meksngd qrdingrytte@dhnecpd u

pyr.ogl ut am 3ol | £, PREsSE rﬁezsswt@e aQQO@]thshsrdmry

sequence | I fication nunbéers in the sequence
| i sbn@gtimseandl prdicedtees hie feephdwwdseﬁdﬁ?csé%emf@rzcﬁystem

| D NO c h
onfBess ERGALE PR REIEACE Korbpaliio it pevasis of
seaheaeegwfer@PSF@hnlrsl[@wa Dcwe}dlehoagoﬁénsag*ée Hike

%ggn§?e] A eed EPNA that encodes CPSF6. [ SEQ I D NO 4]
e am no acid sequence of CPSF6. [SEQ I D NO 5]

20 ShowsFahexbaste s dfaenkt Bfica £argetRadeqiBiERF5rY an
si R%daﬁl% Qﬁ'h.gpéﬁﬁus @FDa ]197[4$,EQ{_{1Q5N@ f}ie, ed., “Sequel

to the Radioimmunoassay” (Kodansha Ltd., published in 1979),

10 Eiji Ishikawa et al., ed., “Enzyme Immonoassay” (Igakushoin,
published in 1978), Eiji Ishikawa et al., ed., “Enzyme
Immonoassay” (2nd ed.} (Igakushoin, published in 1982), Eiji
Ishikawa et al., ed., “Enzyme Immonoassay” (3rd ed.)
(Igakushoin, published in 13887), Methods in ENZYMOLOGY, Vol. 70

15 (Immunochemical Techniques (Part A)), ibidem, Vol. 73
(Tmmunochemical Techniques (Part B)), ibid., Vol. 74
(Immunochemical Technigques {Part C)}, ibid., Vol. 84
(Immunochemical Techniques (Part D: Selected Immuncassays)),
ibidem, Vol. 92 (Immunochemical Techniques (Part E: Monocclonal

20 Antibodies and General Immunoassay Methods)), ibidem, Vol. 121
(Immunochemical Techniques (Part I: Hybridoma Technology and
Monoclonal Antibodies)) {all published by Academic Press
Publishing) and the like.

By using an antibody for detection of the present

25 invention as described above, the amounts of the CPSF5 and
CPSF6 proteins in cells can be gquantified with high sensitivity.
[0086]

For example, in the above-described screening methods (a)
and (b), if the expression level (amount of mRNA or amount of
s0 protein) of CPSF5 and/or CPSF6 in the presence of a test
compound, compared with the level in the absence of the test
compound, is inhibited by about 20% or more, preferably about
30% or more, more preferably about 50% or more, the test
compound or a salt thereof can be selected as a candidate for a

35 substance that inhibits the expression of CPSF5 and/or CPSF6
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Shows the base sequence of a sense chain of an si RNA

agai nst CPSF5, CPSF5-1. 25 [SEQ I D NO: 7] Shows the

base sequence of an antisense chain of an siRNA

agai nst CPSF5, CPSF5-1. [SEQ ID NO 6] Shows the base
sequence of a target sequence for an si RNA 30 agai nst
Cfﬁ&ei(ﬁﬁ’sﬁﬁ% ]l}er[o‘éfEQs | & NBs@hnShows skheibpsessdiuerasdstance
of a sense chain .of an si RNA agai nst CPSF6, CPSF6- 1.

[ SEEFHISTRG 1] %5 °8hows t he base sequence of an

%ggbsen}se chain of an si RNA 50 agai nst CPSF6,

F6- 1. SEQ, 1 D.NO 11] Shows _the .base.sgqu a

t ar get s%’&f%‘éﬂ% $09ah %‘frﬁﬁﬂmgg%?etnhs%% %Esﬁ% %%%%I%Ig{ 2.
§hE._SEé}1%J‘JBnI}IQa_1QL}b5‘EHa®MB theet Badeébseyudrc expfess igpnared/or
chai p, of an_s agai nst FD, Sk : I -
NOPERH Lo RE FReY At S oHRATERC T AnPFOki e arpression
of aaa/ st RWA1vii oy agaiCesFes CRBR5 be PSS fofBRY iID Kae 14Em of

Shows_t he bhase seguence t C :

o At DG aobe CPas sscpirs b8 PRI T B
Eggégasm%%gaem asrcbfiba?teemwdc thenlife anssi RNA SX§EP Hut

51 PR AT e R Tor SR hon At ChG veasLn
CPSEgaB. m@GboSES | dbrigdma it SHews - ¢ hdlaheses s &jirdiseab by type

s R e TR S e

semsghchpadirhyef rahirgiitRNAaa@ aditrstlike), impaired glucose
intolerance, obesity, metabolic syndrome and the like],

;5 diseases associated with lipid metabolism abnormality [e.g.,
arteriosclerosis, hypertension, hyperlipemia (particularly
hypertriglyceridemia and the like), fatty liver, ncn-alccholic
steatohepatitis (NASH), sudden cardiac death, nonfatal
myocardial infarction, resting angina pectoris/angina of effort,

20 cardiovascular diseases (e.g., angina pectoris instabilization
and the like), cerebrovascular discorders (e.g., cerebral
thrombosis, cerebral embolism, cerebral hemorrhage,
subarachnoid hemorrhage, transient cerebral ischemic attack and
the like) and the like].

25 When a substance obtained using a screening method of the
present invention is used as a prophylactic/therapeutic agent
as described above, the substance can be prepared in the same
manner as with the above-described low-molecular compound that
inhibits the expression and/or activity of CPSF5 (or CESF6),

30 and can be administered orally or parenterally, with similar
routes of administration and doses, to humans or mammals (for
example, mice, rats, rabbits, sheep, pigs, bovines, horses,
cats, dogs, monkeys, chimpanzees and the like).

[(0088]

35 In the specification, where bases, aminoc acids, etc. are
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25 CPSF5, CPSF5-4. [SEQ I D NO 19] Shows the base

sequence of an antisense chain of an si RNA agai nst

CPSF5, CPSF5-4. [SEQ ID NG 20] 30 Shows the base

sequence of a target sequence for an si RNA agai nst

CPSF6, CPSF6-2. [SEQ I D NGO 21] Shows the base sequence

of c@neeacse:ychaieﬂr ofodis, SEIRNA aagabastd oBPSFBYerGRSE6L Xcodes in

35 I D NO,

o CERREh g fR o ar%%?.ﬁéiﬁfé"?oﬁﬁié SRS Eoledtsl

[ SEQmeR-NG 2] oBhioyst Heh ecloase ®eqeeme:hef agtt a‘-’r@é@les of
Sequen zT;egrsh%anS};;]m 5Fc3arg%hn§15 a%j %é thg:g) %Ea@ %av{ascﬁ@

ID hows 't Pase Sequence of a sense ‘chain of

an cgitRNAL agaimest L CRSFEG is QEBSFE@I@ed[@E@SISDOWQS]%leDdlCEted
Shows th ase sense chain of an

si RNA ag%?? nst ?:%%E’Z‘%%Bg{%@% %F%EQ I D NO 26] Shows

t he basecB¥Ajuencempierentarygedecswgikboreclicde apidi RNA

agai nst OPSF6,, %g 64 15 [SEQ I D NO 27] Shows the

base sequence ‘of "a 'sense chain of an si RNA agai nst

CPSF6, CPSF6-4. thgEQd D NO 28] Shows the base sequence

of an anti sense |, of an si RNA 20 agai nst CPSF6,
tPsFe6- 4. E[SEQ | BSE%.{%@] Shows the base sequence of a
sense prEner f:ocyoPShs: [ SEQ I D NG 30] Shows the base

sequence an antisensepuii@r for CPSF5. 25 [SEQ ID
NO 31] Sﬁﬁvvs th Ease se((q:uence of a probe for CPSF5.

messenger ribonucleic acid

dATP : deoxyadenosine tripheosphate

15 dTTP : deoxythymidine triphosphate
dGTP : deoxyguanosine triphosphate

dCTP : deoxycytidine triphosphate

ATP : adenosine triphosphate
EDTA : ethylenediaminetetraacetic acid
20 SDS : sodium dodecyl sulfate
Gly : glycine
Ala : alanine
Val : valine
Leu : leucine
25 Ile : isoleucine
Ser : serine
Thr : threonine
Cys : cysteine
Met : methionine
30 Glu : glutamic acid
Asp : aspartic acid
Lys : lysine
Arg : arginine
His : histidine
35 Fhe : phenylalanine
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[ SEQ I D NGO 32] Shows the base sequence of a sense
prinmer for CPSF6. [SEQ ID NGO 33] 30 Shows the base
sequence of an antisense priner for CPSF6. [SEQ ID
NO 34] Shows the base sequence of a probe for CPSF6.
[ SEQ I D NGO 35] Shows the base sequence of a sense
prinmer figr R adtynesing@5 [ SEQ | D NO 36] 52 Shows the
base se nce. i sense primer for (3-actin.

[ SEQ | unﬁ% 37] o‘%ﬁ@&g&?ﬁe base sequence of a probe for
[ 3-actirPro [ ExamsldsE 5 [0090] The present invention
is hereipafter ' nore specifically by neans
of the f’% ow n%seps\ﬁg;aé?ﬁ% exanpl es and reference
exanpl eglnt o whititamhneever, the invention is never

limt ed.%’il]qll [9%1'5@1@& &cta(1) Selection of the

cl ones, E-C3-No. /5 and 76 strains from a rat
hepat onmeSezel | :| eleenidfyEERE R By |inmiting dilution from
a r{%sg?pat oma cell line, 15 HAIIE-C3 strain

( Dai ni'ppon Phar maceut | ca{}, H4l1 | E- C3- No. 75 1325

H4l | E- C3TiNp SPueRte siafek et 1GIar BT theSE SPONERS®

JoNRisR S QF W &ch 601 Sa Rfat@l HEO S INEALHE tdcofehyed Nsul i n
were evaluated as follows. H4llE-C3-No. 75 and
HAIISEQCBD N 28 cel I's were separately 20 plated on a

t YRG oksCRhd 3088 cOQlafte24r Weldonpl ahet (MNcppes EeESoN
Di ckinson) at a concentration of 5x105 cells/well.
Af tEEQ BB N4} E- C3-No. 75 or H4I I E-C3-No. 76 cel Is were

culdigh@dihd Aningl Q¥id seeditee (dukbsego Modified
Essential Medium F12 (DVEM F12) + 10% Fetal Bovi ne

Ber UBY EBSYO$Hr 48 hours, the 25 nedi um was repl aced

Wi tdhdvsS BReBddee e fReHdETOE DVEMINA AhtererRbdel OUPIFG.
cultivation, the nmediumwas further replaced with an

i nstiEhI2ul Ynent ed gl ucose production buffer (GPB: a
phefvdws ERE-£nien andd gainesee fee€PBWEM cont ai ni ng 20mMM

sod] 4 3oL gt g

20 Shows the base sequence of a target sequence for an siRNA
against CPSF5, CPSF5-1.
[SEQ ID NO:6]
Shows the base sequence of a sense chain of an siRNA against
CPSF5, CPSF5-1.

25 [SEQ ID NO:7]
Shows the base sequence of an antisense chain of an siRNA
against CPSF5, CPSES5-1.
[SEQ ID NO:B]
Shows the base sequence of a target sequence for an SiRNA

30 against CPSF6, CPSF6-1.
[SEQ ID NO:9]
Shows the base sequence of a sense chain of an siRNA against
CPSF6, CPSF6-1.
[SEQ ID NO:10]

35 Shows the base sequence of an antisense chain of an siRNA
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1mM sodi um pyruvate, and 15nmM HEPES (pH 7.5)), and the
cells 30 were incubated for 1 hour. Furthernore, 500nM
dexamet hasone (Dex) and 100 M

8- (4- CHLORCOPHENYLTHI O) - ADENCSI NE 3' : 5' - CYCLI C
MONOPHOSPHATE SODI UM SALT (8CPT) (Cal bi ochem) were
addediagi CASHE, NeB&Feddy t he cul ture supernatant was
rec[gg‘l@rgg.m'l;liqg gl ucose concentration in the culture

super nat ant obt ai ned was 35 determ ned using the |
AmShexs e GageoseTwicga’dt adeageki tequsice Nitedn §FRNA

Probgshst e rsDo@eamal-ges of the insulin resistant
strain H4ITE-C3-No. 75 and the insulin sensitive strain

B SEQ EB-¥@.126 for the inhibitory effects of the

Dexh8GETe8d igRsbat &8hen@bUsPSE RMREAUSHA RN obYamh NSIRNANagainst
wer e 330nM and 6Dn s respectively (FIG 1). [0092]
(2)CPBFepafBif2oR- of an RNA-rel ated factors-focused

si Rl fhriggm3yManmmal i an honol ogues of 90 genes

reported by screening for the whole genone in C .

el G&ME HRF RyFssi PRIENSS BF BP a?ﬁltﬁs@#g&gﬁamf’f e SHRNA

BNAdarter fesancecedfset. (Sci ence Vol . 308, p. 1164,
known RIL.SC-rel ated factors, RNA helicases and

2005
RN PP Pr%dt ei ns and the like were sel ected as
cangliciiat e6e Hofe RBljudirleabeda franierssedaineet B6r an siRNA

RNA- r el at ed f%ctors ire shown in FIG 2. The rat

si RYRINSE 9 gehiBE¥¥Hown in FIG 2 is were purchased

f r orpe&rbbomoarsd Q agen, and used as the library of
RNA:-rel ated factors. [0093] 3). Copstruction a .
GG he BRI T | B o Chatt S fne Ghniaapinet
of daswrs27¢psERNAS in the above-described library of
RNA-rel ated. factors was introduced into the insulin
rglg%&aﬁb Iq%tfs;i n H4lI 1 E- C3- No. 75 by el ectroporation
metdragks Ehedtaseperqtérore wisapenfidispree udiadg of an siRNA

Nucl eaf ect a) in conbination with the
reagent - ugfsefggf’e%?g?g(?g'and the program T- 25 27
£ANESED IDTRe: Cdl | density was 4x106 cel |l s/cuvette. 20M

:: %%%hg%gseatseéﬁeﬁéecl%l\fegt@arq%ftt ngﬁg}%e for an siRNA

roporati on, e cells were cultured for 48 hours
i n adeinstof PR .aCPER5-hedi um and then incubated in
t he eg,qredi um for 24 hours. Furthernore, the
cel fs}%\/\gﬁmtswfec]e washed wi th Phosphate 3o Buffered .
Sal $hraws( PBS) basghischuores fen sepiachainieh aoppLRYY pgainst

25 CPSF5, CPSF5-4.
[SEQ ID NO:19}
Shows the base sequence of an antiéense chain of an siRNA
against CPSF5, CPSF5-4.
[SEQ ID NO:20]

30 Shows the base sequence of a target sequence for an siRNA
against CPSF6, CPSF6-2.
[SEQ ID NO:21]
Shows the base sequence of a sense chain of an siRNA against
CPSF6, CPSF6-2.

35 [SEQ ID NO:221
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whi ch insulin stinulation and Dex/8CPT stinul ati on
were perforned at a final concentration of 100nM f or
24 hours, after which the culture supernatant was
recovered, and glucose concentrations were neasured
using the Amplex red 3 ucose 3s oxidase assay kit

( MShewg| tlire PagBes§auanseeqé EbfanthpeRst ghasn o5 AnyFeRNA

W theuhsAnypdle, "Hbs¥d@n, one with Dex/ RCPT stinulation
and " without insulin stinulation, and one with

Dexl/SREPID MNP AMati on and with insulin stimulation,

gl USR5S ERDGRILr 3bhQ-IWBECa BJBHN S8huctHcBNAST tdiakirna

i nhi bi ted gl ucose production nore s potently with
isnsAgatRsEt $rifeat FB&FQ‘haan wi thout insulin stinulation
wer gcrheegedfior, and an si RNA agai nst CPSFS

( CPSF5- 1)C and an si RNA agai nst CPSF6 (CPSF6-1), were .
selB@Ed the HasepseguencraPfet WFFeRiatn of an SiRNA against

5' - GEGEATAIFFICEGCACATATA-3' (SEQ ID NO'5) io Sense
chai n: 5" - r ( GUAUAUUCCUGCACAUAUA) dTdT- 3" (SEQ | D NO 6)
Ant i EEh48 WY H: 5 - r (UAUAUGUGCAGGAAUAUAC) dGAG 3" ( SEQ

1D MBwE) thd)bdRSEBglenkay @&t asefit@ReRse chain of an siRNA
5' - TAGATGTAGTGTTGTAATAAA-3' (SEQ ID NO 8) Sense

chaA$R1nst. FRERICER AAUAAA) dTdT-3' (SEQ I D NO 9)
15 fudg senge: zhai n: 5' - r ( UUUAUUACAACACUACAUC) dTdA- 3'

(SEQ ID r .10 0094 ) Eval uation of glucose _.

b R SROUAe RRACEEA i 2 P o S AR A R
CPSkm 2@t ThpsrahichsFer4. ef fects of CPSF5 and CPSF6 on
sug oguctj.on with insulin stinulation were
é&aﬁ{%gﬁ ﬁgléjg] the plurality of siRRNAs shown bel ow,

r esgtasds vakybashs saquesed tof assersdrowhaim dfhenupp@¥hr against

pan i n 3, 1t was confirned that a plurality
of %%I\%%CEE& 43

specifically CPSF5-1, 2, 3, and 4 and 25
CPSE&sdL, 1D2N0328Jand 4, were effective in inhibiting

gl ugose [ cti ] i Lo .stiaul ati-on, ¢ .
3mSR s a o R M R Aot oiren
5 - QRETATATTEO,CCASREATA-3' (SEQ ID NO 5) 30 Sense
Cha't@éQ X &E%UAUUCCUGCAOAUAUA) dTdT-3" (SEQ I D NO 6)
AntTsense charn: 5'-r( UAUAUGUGCAGGAAUAUAC) dGIG 3' ( SEQ
| D $l@wy) the)bgrSEsggence of a sense primer for CPSFS.

[SEQ ID NO:30]

Shows the base sequence of an antisense primer for CPSFS.
25 [SEQ ID NO:31)

Shows the base sequence of a probe for CPSFS.

[SEQ ID NO:32]

Shows the base sequence of a sense primer for CPSF6.

[SEQ ID NO:33]
30 Shows the base sequence of an antisense primer for CPSF6.

[SEQ ID NO:34]

Shows the base sequence of a probe for CPSFé.

[SEQ ID NO:35]

Shows the base sequence of a sense primer for P-actin.

35 [SEQ ID NO:36]
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Target sequence: 5'-CTGGITCAGCTTCAAGAGAAA-3' (SEQ ID
NG 11) Sense chain: 5'-r ( GGUUCAGCUUCAAGAGAAA) dTdT- 3
(SEQ ID NO 12) 35 Antisense chain:

5' - r ( UUUCUCUUGAAGGUGAACC) dADG- 3" (SEQ I D 55 NO 13) c)
CPSF5-3 Target sequence: 5' - CGCGAGGAATTTGATAAGATT-3' |
(SE‘@qhg ﬁ@ellzgse SeasenNehtnan antisense primer for B-actin.
5' - 4ELASHRAANGAUAAGAUY) dTdT- 3" (SEQ I D NO 15) 5

Ant | sense chain: 5'-r ( AAUCUUAUCAAAUUCCUCC) dCdG 3" ( SEQ
| D Shams1bhe dyasepSEsvaiom Odeft BERRFefEE; P-actin.

5'- fﬁ%ﬁ@gﬁ@T@AGTTGAA— 3" (SEQ ID NG 17) Sense

chai n: 5" -r( AGGAGAAGAUGAAGUUGAA) dTdT- 3" (SEQ I D NO 18)
iv Kft9%ense chain: 5' -r ( UUICAACUUCAUCUUCUCCU) dGdG- 3'

(SEQ I D 7hNO dsehnit) 181 EMNADRAYSI Kisle i 6RBESr RkceBSEbmbre
Target sequence: 5' - TAGATGTAGIGITGIAATAAA-3' &SE I D
NQ@SQleBCS%Héé)YcH‘ﬁPW of the following working examples and

5" - £ LAIIAGIAITIAAUAAY A Tl T - BowevBEQ thE N@vBhtion is never
Antj sense chain: 5'-r( UUWAUUACAACACUACAUC) dTdA- 3" ( SEQ

I D lﬂﬁtfﬁl)' b) CPSF6-2 Target seguence:

55 - CARGBGTCAGAATCCTGTTGTA- 3' (SEQ I D NO 20) 20 Sense

chaj n: &' - r ( CGBUCAGAAUCCUGUUGUA) dTdT-3' (SEQ I D NO 21)
AntF’é%?ngs ¢hai n: 5" - r ( UACAACAGGAUUCUGACCG) dTdG 3'  ( SEQ

I D (NOS22kce)ofCRIF6h3 desrgat, HEIIERMUBeNo.75 and 76 strains from

51- AT TGGACAAT - 3, I D NO 23) 25 Sense

cha?n&%??m%@%%w? 3' (SEQ I D NO 24)

Ant i sens@ychaniriny df (it EAUTCHIECAUdUCEECHE) add Te Bl (iSEQ

S AT COARTATCARR TS TP REB T Rer by Heggmagile- 7> =

ChaHmIIEC-BF@mWALm%AHAA@ﬁdTF@r (reEe I:DDI"D@Q?)

Ao g Shaliache AL T3, (v

of ERShktaddaCPSHGE oWRNAS

H4IIE-C3-No.75 and H4TIE-C3-No.76 cells were separately

20 plated on a type 1 collagen-coated 24~well plate (Nippon Becton
Dickinson) at a concentration of 5x10° cells/well. After the
H4IIE-C3-No.75 or H4IIE-C3-No.76 cells were cultured in a
growth medium (Dulbecco Modified Essential Medium F12
{DMEM/F12) + 10% Fetal Bovine Serum (FBS} for 48 hours, the

25 medium was replaced with a serum-free medium (DMEM). After 24
hours cultivation, the medium was further replaced with an
insulin-supplemented glucose production buffer (GPB: a phencl
red-free and glucose-free DMEM containing 20mM sodium lactate,
1mM sodium pyruvate, and 15mM HEPES (pH 7.5)), and the cells

30 were incubated for 1 hour. Furthermore, 500nM dexamethasone
(Dex) and 100 uM 8- (4-CHLORCPHENYLTHIO)-ADENOSINE 3':5'-CYCLIC
MONOPHOSPHATE SODIUM SALT (8CPT) (Calbiochem) were added and
the next day the culture supernatant was recovered. The
glucose concentration in the culture supernatant obtained was

35 determined using the Amplex red Glucose oxidase assay kit
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35 The ampunts of the nmRNAs of CPSF5, CPSF6 and

p-actin in 56 RNAs extracted fromthe H4l1E- C3-No. 75
strain incorporating the above-described siRNAs

i ntroduced according to the nmethod (3) were neasured

by the Tagman PCR net hod. The Tagman PCR met hod was

per MYlReE1R i BIgPERE- plirfel o atrl YstobEstiehdRaubE? gifsistant

accairdi Aognd ore-e -6 ansland eRd hﬁ'@su&@ﬁ%éﬂs@ﬂhb& ABJamTh@nE-
results _are shown in the |ower panels in FIG

Agaﬁ3n§1f’ oSy §@ﬁsénlb’rk?]ﬁ€|ry effects of the Dex/BCPT st)lmulated

5" -fiCeEd (PlHMEIBTH-GRAGAT 3n, (WEQ BEIMD29) sonm,
Anti sense priner: 5'-CCTGCTCAGCAGCTGAGGA- 3' (SEQ (D)

rwec}: bvﬁryo Hg‘IG 1 ).
fﬁNﬂ?TCIIZJEATA(II?K]JSKTCATTTCHVMST TAMURA-3' (SEQ ID

NQ 31 Agai nst CPSF6 Sens rime
' *F TPRGRT A TES™ §61?@%fﬁﬁt%€ﬁusﬁﬂt%%@%élbrary

pri mer:  Bamali Eh TEROREXEGLAACHEAIT GRAe8' rdpdzQeli Db N@c33Ening

0
g’ QE?GWRC@?&?M@T@%@FG&&A@@&N% FANIRA- 30
w AnpoRt bRx NB134)ini RiA iAgarbsterdReaeE FO-ISETRRcfEd MRIL. 308,

-T CCA! NO 35 t]sense
o e ST e GRECH AR TLCEoT DM BB Capgs and
Pr ca-b5he FrAMpE CEEACADAIT Gh SATKAWSAAG - PAMIRA:s Fandidates
(SEQ | NO 37). [ 0096] I nt ucti.on of F5 and CPSF6
S A PAARERRAEF S ABCC BT b St ot RS gabes s HhATS: Bte
ancshawsulinnEBl. 2ul atted raS5sBRNFG0sE PTOdwties Oshavrt HAUFIG. 2
55?2)%3']Ct {lntf:llla .er(]iCIfggm %{b\/@/esgr)%—%%ﬁfa%!nglt g’?a%‘lcseego%?]e the library
actderNﬂoreJaatreebdaetqrsfrom insulin resistance
corfo%l ted with the knockdown efficiency of the target
gene | n the experinments using respective si RNAs. For
exatl €onsheugdosi Rl CRIEEnIng\EysitensusifedlIiB-GHNo. 75
sugal, ppoduction suppression, and this is

attrlrbut able to the | ower knockdown effect of the
g RNA onEadle ifPShe géhesiRBAsalisethge phovertdesgriped library of

si Ffm%-régg{:é@tfatchlSr§avﬁg?shgﬁ@§ &ﬁggcpllhgg EHL-E l%@[{fl re-tséLstant

action, It was IS action was not ue
t hestgm@fLng BEHE-CerNecls dfy SSecheonsirRiAGn nietdod-t hi s

ef fdctWBBo AlE dnOwh B epdRThdaVis 8l RGESeofRCtor IT (Amaxa) in
combination with the reagent Nucleofector T and the program T-

25 27 (Bmaxa). The cell density was 4x10° cells/cuvette. 20uM
5iRNA was used at 16 ul/cuvette. After the electroporation,
the cells were cultured for 48 hours in the proliferation
medium, and then incubated in the serum-free medium for 24
hours. Furthermore, the cells were twice washed with Phosphate

30 Buffered Saline (PBS), which was then replaced with GPB, after
which insulin stimulation and Dex/8CPT stimulation were
performed at a final concentration of 100nM for 24 hours, after
which the culture supernatant was recovered, and glucose
concentrations were measured using the Amplex red Glucose

35 oxidase assay kit (Molecular Probes}. In each of three cases,
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for the CPSF5 and CPSF6 genes (FIG 3). Hence, it was
shown that by inhibiting the expression or function
of CPSF5 and CPSF6, anelioration of insulin

resi stance and prevention/treatnent of diabetes are

possi ble. s [Industrial Applrcabrlrg%é%}0097 A
sub¥tcad EheRatanyn At BT R HLRB, 5 ¥dsh PCEEL Piyagfon and

CPSHa a0 ansubst apekulttabni HDiche §hen eRyesst Jtilklation
activity of CPSF6 suppress insulin-stinulated

gl \WBh#b§RnETE 1ansbHR RS 1 ARNE L USEES dePHEN LR A Ash wETe

DexﬁéHQEIeatl'Hihﬁh@ckﬁﬂig@ﬁhfﬂfﬂ@dcblﬁﬁbse Eﬁbﬁuéﬂﬁsﬁsmbbét
the substances are capable of aneliorating insulin

rie SRteEe ¥ w%d@e%%sﬁtﬁ@%%&w §P@ﬂsmsﬁh9ﬁta§nr%rlat e

aci £0sdus at IGe efi@er 8crddiRdsBbs] aenﬁiesnagﬁgm ef;ahna.s ake
and effective anti-diabetic drugs and the |ike.

i's
[ 0OBEF TRy TUEEE AEP BeEA RN Fv%é?%ﬂﬁ-yprerearsre&ﬁcted
of #) t@srstor WRNA precursor 3' end processrng are

present in a sing en Cenone _Bi o
oUBYIet F?q‘h%&ceoeén ‘%&E&F%EEC‘EWCNM%% ¢pER5 Ry die >
th $a10ek eHa 0OWT 'ugi( G@AIB!MUECM@@RUR$&T&T—SF5 (SEQ 2 NO:6)
lity of cl.eav he
Rsnbio L £ Sons (L flchleAdiiataradhng | 1FihaD no:7
f ormatdremeef an MRNA mﬁth a shorter 3'-UTR (Nuclelc
Apl s Res. 34,6264 f
e Redien e ont yomtrrelldfafRE 8RRl e
the&enﬁe cthnieﬂgﬁhGENGUH@BGBUGWEEEABBMHTdE%3JndEH@@HHK@BQ)
eve mhen 5 is.kno F , C
P et Bt & o oA Eh SR A, TR
of ¥orel 03" - UTR of the nRNA precursor for a particular
gengj anwhil e, a m croRNA (non-codi ng RNA consi sting
1- base pairs) is known to suppress the
t r absl eﬁviadmabiora ofepbudpse Boodertigmi i ngfiRVApapeinsd &PSFS and
seql gggﬁ&p%g pet he 3" -UTR of the nRNA of the

gene. a gene under the control of a
pd cr oRNAThef 1mhﬂ@14tenrgt¢1f fefcts hef FESPPRand GBI OnFPNSUgar

shopt SficiBn wPé#':LBﬁM‘u{ @%dnﬁi‘érrfgn Weer Reb! Qing the

sequence t hereof gene no | onger undergoes
t r apbrliigapt sﬂ@b‘f\eselmrm bylevie IBBPECEIORNA, R0 & Fgeult, as

thesgxpy %ﬁstﬂé‘ dp%\é@ ?Qrﬁeltéqgnpf‘ﬂg eif) ReSgAPlbnrPBred that a
i ncr eases. romthese facts, a substance that
|nhp%ﬂqq;lﬁﬁe0f 51RNAS, specifically CPSF5-1, 2, 3, and 4 and
25 CPSFeé-1, 2, 3, and 4, were effective in inhibiting glucose
production with insulin stimulation.
i} siRNAs against CPSF5
a) CPSF5-1
Target sequence: 5'-CCGTATATTCCTGCACATATA-3' (SEQ ID NO:5)
30 Sense chain: 5'-r (GUAUAUUCCUGCACAUAUA)dTAT-3' (SEQ ID NO:6)
Antisense chain: 5'-r (UAUAUGUGCAGGARUAUAC)dAGAG-3' (SEQ ID NO:7)
b) CPSF5-2
Target sequence: 5'-CTGGTTCAGCTTCAAGAGAAA-3' (SEQ ID NO:11)
Sense chain: 5'-r(GGUUCAGCUUCAAGAGARA}dTAT-3"' (SEQC ID NO:12)

35 Antisense chain: 5'-r (UUUCUCUUGAAGGUGAACC)dAdG~3' (SEQ ID
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expression or activity of CPSFS is possibly enhancing
insulin sensitivity and exhibiting antidi abetic

action by shortening 5 the length of the 3'-UIR of a
certain gene for insulin sensitivity enhancing action
to cancel the translational suppression of a

paMPr &8l ar gene by a certain microRNA in the diabetic
congdi Ebfs_zresulting in an increase in a particul ar
protein. Regarding CPSF6, the sane ossibili%y IS
sudgegteFayepet aus e CEECAGEPRHTIECAT T8 ueEQDEDt e 14)
samRn&E | FALRNPE X (GASGRARIRAUARGN R ) dPEEED' anghoCRShp: 15)

are generally responsible for the processing at the
ARIAT pF eifr sop 1B 'na,(mwwr;wwcf’%éecw " (SEQ ID
I Nk Ej on of the expression or activity thereof is
limted to the expression of a particular gene; 1s

t hébeFBPE~%a substance that inhibits the expression or
actha¥hby sfueRPSFS OlcchESidhAcaTEAREIUAAL9 besEf TbOoNb:17)
toxicity and to be cagable of selectlvelgvactlng on

t hSeBARAFAMEN? ' OF (AGFRCARGRHGRECPYFAYATA T har ¢ {F5Q 3P NO:18)
gengthbatsexhbbht S5 i-igubtAncisRASTHTOICCY ) 8BHEVET NGEQ 1D
action, 20 [0099] Wiile the present invention has been
ded®ritBbd with enphasis on preferred enbodi nents, it

I s iQhvEomend aghhese ceslkkl | ed in the art that the
preferred enbodi nents can be nodified. The present

i nenfFoheint ends that the present 25 invention can be
enedget dHyquaratbods - TRIRTGTAEGTIBDSETAESCr | hERD IDNNO:8)

detail in the es Lfi ' oL di t he.
fr cZere il Port CRUSTBGIEUSRRp AR TS B 1o 50
engeonpasssd dnaint he' -gi (SUUANIRCGR@acpeUafaAud) dTabpEndsdag ID
" I, ' This application is based on patent

app rca%ion No. 2007- 30 039947 filed in Japan (filing
datke: CFebétary 20, 2007), and the contents disclosed

thereln are hereby @53Hcﬁﬁkéhéﬂﬂ¥%59€$fg dsby SEP .ID NO:20)
reférénce 11 additi on, e contents disclosed in any
pulflenseat tloairci Hédr EGICAGRAWKIUGIURBA pdtdInBs 3RO ot Bat2l)

appl | e her L4
iR rher BnathE SELAPKChRERIBAERBR A RHBLE, (oRR, ™0
haw®:Béen di scl osed herein. 59 CLAIMS 1. An insulin
seqﬁihbggg_§onprising a substance inhibiting

expression or activity of a protein conprising an
amTeagati seBreneqguenc TRREEPRAATGGABAREFA ¢ (SEQ ID NO:23)

subgiaat baldy: Bhey fRARAbEGCARUCAR) dTAT-3" (SEQ ID NO:24)
Antisense chain: 5'-r (UUGARUUGUCCAUUUGCCCG)dAdT-3" (SEQ ID
NO:25)
d) CESF6-4
Target sequence: 5'-AACGTGCAATATGCAAATAAT-3' (SEQ ID NO:2¢)
30 Sense chain: 5'-r(CGUGCAAUAUGCAAAUAAU)ATAT-3' (SEQ ID NC:27)
Antisense chain: 5'-r (AUUAUUUGCAUAUUGCACG)dTdT-3"' (SEQ ID

NO:28)
[0095]
(5) Tagman analysis of knock-down of CPSF5 and CPSFé mRNAs
35 The amounts of the mRNAs of CPSF5, CPSF6 and f-actin in
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am no aci d sequence shown by SEQ ID NO 2, and/or a
substance inhibiting expression or activity of a

protein conprising an am no acid sequence which is

the sane or substantially the sanme as the amno acid
sequence shown by SEQ ID NO 4. 10 2. The sensitizer

of RYRai emt]!facm@rﬁrqm the B4HE-§ACEC iTPhisbraimgncorporating the

exg58§§| 5N SO Ic8 NG @R a2k N dGkdmethod (3)
sequence e same or substantially the sane

as wehe Iafmwedclm t@eaa@ﬁ@e PORORALIRA - SERYY [Fagepn £CR method
an%gfﬁém}ﬁ%ﬁsm}@e thAh) Pidd A0ads (SHBEESShAM @fel@w

pr ot ei rising an amno aci d sequence whi ch
thecsapeing t§u§§‘? aFreEndprg meidodasread iefebumto an}ed results

Sequencho AW RY R@r! PaNGs 4nakedl $.any of the

followmng (a) to (c) : (a) an antisense nucleic acid
t 0 ia Aueirdic CEEFe encodi ng each 20 protein (b) siRNA

t 0 RNGe epLQLNTs e@&‘dtd%@’f@fcﬁm(c@);TﬁcmL@i' C(Smi dD NO:29)
capabl e of producing si RNA to RNA encodi ng

pr ANELRENTS PFinTHe e%FE?’%%ﬁGCéﬁCE%@%—f hé&ﬁ%gw NO:30)

& 4GeReogenags TetditiArhEesNc@trcafTTAracTReAmeErsiat | 7880 1D
of claim1, which is an agent for the prophylaxis or

trd%¢ddht of a disease involving a gl ucose 30

rretlaj;o[;\@mgjd @@g@l@r 5 A met hod of inproving insulin
resi stance in an an

co SI ng. adm nj | 0Q, Lo
{ heRREnRtingEing SR aergatt ST D850 el
I nmnb_lﬂslaﬂge qsmmeesn@-nmrrmcmcodcmm;xcmﬁemmt efSEQ ID NO:33)
rising an amno acid se ' [ ,
B0 Tabet gt PP e Cne S S Gl G QB B En-
ShO(\MEQbSZDSEQ34| D NO 2, and/or a substance inhibiting
expr.ession, or ct|v1ty of a protein conprising an

am g abPH B heAtE ™ Whi ch is the sane or
sukrsetrﬁetpﬁirhe;m :t Be-BaIESGESTCRETGITCAC-AC | (BFECefu a8 d)

?E%ijtslgﬂa 35 8§$|%ISG ccfea TEET?C&S%bSt@EgeLD NO: 36)

a protei conprisin
am hobaci §' SEGLENCEATEHCANGIISGATIRGSARGCAHTTAMURA-3" (SEQ ID
suk}&;%’ |aIIy the sane as the anmino acid sequence
shown by SEQio ID NO 2, and/or a substance

i nhidgaeing expression of a protein conprising an

am no ac&%t%éﬂﬂg%ggg 3%"dH%FESaEJ“%ﬁ%%@EsfﬁNAs enhanced the
inhibition of Dex/BCPT-stimulated and insulin-stimulated

25 glucose production without largely influencing Dex/8CPT-
stimulated glucose production, i.e.,improved insulin resistance.

This action for a recovery from insulin resistance

correlated with the knockdown efficiency of the target gene in
the experiments using respective siRNAs. For example, the

30 siRNA CPSF6-4 was less effective in sugar production
suppression, and this is attributable to the lower knockdown
effect of the siRNA on the CPSFé gene. Because a plurality of
siRNAs against the same gene exhibited the same action, it was
shown that this action was not due to the off-target effect of

35 the siRNAs, i.e., this effect was due to the knockdown effects
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substantially the sane as the am no acid sequence

shown by SEQ ID NO 4, for the production of an
insulin sensitizer. 15 7. A method of screening for an
insulin sensitizing substance, conprising contacting
cells producing the following (a) and/or (b): (a) a

pr dtoei hhe dRNFSS and Cé?r‘-ﬁFérmﬁmﬁsac(leGse@uen&%n%l éh vas tshewn

Sa%aWb?iﬁﬁﬁﬁgE%@ |t¥1 Q%:?@ggqjoﬂsof hﬁlr@@ﬁgﬁ? @ﬁ'dﬂ’SFS and

sequence or a parti al
peibiSHé, t drerldofratinn @fpﬁbﬁ'élw aeAPFEIIeg2BA ani no acid

Se%‘f%%ﬁtml/%@ehgnér&e ofSaMB oS UbS AU gLy the same

as ‘the amno acid sequence shown by SEQID NO 4 or a
parkinghs pept] éépﬂc@béé’rltw]th a test conpound and
MeagigbhNg an expression level or 25 activity of the
protein of said (a) or a partial peptide thereof

and/ or thesysseefe WRtsanBipH)s dheatFRIessarn pfpEcgévity of

thereek. 284 'T@%bEE%ﬁBEitagtclﬁﬂﬂﬁiés WhelepRebhford RIULER vity
sensiti zi ng 30 substance has a % uconeogenesi s

i NKITHCESEY BEPreRs Tsuthe-FelHEGTEE THUGORFPISRGESePR one

thednasubih Eenstt i N@nceUbSt Atee -SelinNE@¥8Nduddr production.
treat a disease involving a glucose netabalism

di Seri@ePhowd tSROUENCESUDESINES aZP103PAUEe @] ameliorating

Pharmg et i &alsERAPamt neh B E8ekingl 2021 AMELhORAIINGs lactate
AGENT FOR I NSULI N RESI STANCE <130> 091199 <150> JP

200°Fi695937 ThesatorspoPhp S We LaReRY A Ts7 U 7L H5afBhE 1 3P
Vergifet3ve artdl@radetitl #2uddQha €B32PiHNA <213> Hono

sapj ens . <220> <221> CDS <222> (148).. (828) <400> 1

¥t cBg8dt g cctacgcoto ctcttgeget gtoctgttaa tggogggeag
tagccgct ganPplases have been known wherein a plurality of sites

for mRNA precursor 3' end processing are present in a single
gene {Genome Biol. 6,R100 (2005)); it has been reported that if
the CPSF5 gene is knocked down using an siRNA against CPSFS, a
20 plurality of cleavage sites in the 3"-UTR of the mRNA of a gene
shift toward the 5' side, resulting in the formation of an mRNA
with a shorter 3'-UTR (Nucleic Acids Res. 34,6264 (2006)). 1In
the case of a gene wherein there is only one cleavage site in
the 3'-UTR thereof, the length of the 3'-UTR remains unchanged
25 even when CPSFS5 is knocked down, so that CPSF5 can be said to
contribute toc the determination of the length of the 3'-UTR of
the mRNA precursor for a particular gene.
Meanwhile, a microRNA (non-ceding RNA consisting of 21-23
base pairs) is known to suppress the translation of a gene by
30 recognizing a particular sequence present in the 3’-UTR of the
mRNA of the gene. Regarding a gene under the control of a
microRNA, if the length of the 3'-UTR of the mRNA shortens to
result in the loss of the recognition sequence thereof, the
gene no longer undergoes translational suppression by the

35 microRNA, so that the expression level of the protein possibly
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ggggat t gca gat aaccgct tccogcacgg ggaaagtcta ccctgcctgce
cactttctgc 120 tcgccgtcag cgooggagot cgccagc atg tot
gtg gta cog cco sat cgo tog 174 Met Ser Val Val Pro
Pro Asn Arg Ser 1 5 cag acc ggc tgg coo cgg ggg gtc
act cag ttc ggc aac aag tac atc 222 Gn Thr Ay Trp
Pr oinmga@sy Val Thr G n Phe Gy Asn Lys Tyr lie 10 15

20 25 C304008 368, 2ARL00.LLE ACCuBLELAROLAOE ARTNALS cne

aac ctg tac C Thr Lys Pro Leu Thr
A exfrgsThen [dre apshiviteu ofyEPFFD 130pass Uy etlhara@@gaaﬂsulm

tat a enin
se%%%ﬁi&r r)g%télrc]i éré?ﬂ%ﬁclgg &%Cdl%kﬁtiécascﬂégﬁa%? sg'f%‘it g

Tsyrtma denyh Adp ths Istr% ofige Qetéfttagﬂtgﬁg‘(?a fgéclrafgalltﬂtt

Ca%éf&ﬁt%ﬂtf%glhgﬁ@ug@%ctcagn g@% c%%@eﬁ%ep%%ﬁr’&s%itﬁ.}éﬁlaéo
65 szwpaﬁﬁsg@a oft g a@@tla@éaaceergq ®YgaaCYgGigt pierqfVat £n the

gt Q:ll%@etgégc&%tégf} J.Lés%lglﬁ Mt a‘ﬁrgn&egasgh&nvélpagtlicular
Gy Val Lou lie ?—| 75 80 85 cgg cta ccc

catPgtgitt a P@B@I@%@ &féFét gtl'geggaag Paibit ety i sygoested

9062be(ﬁrugeL§EJ R @1EbSa Vansketud@Y Jeetnd dhnlelr g YoohBlex.
Thr Phe Phe Lys 90 95 100 105 cta cot ggt ggt gaa ott

aac cca Q@as‘gaé&dga]tmb%rac@tsﬁg%\%{i §§§F§t%1r%EGnGE ¥r o

a yregp\bng.ﬁlé%rA‘éHe R5 5 dEs¥ i & Ua AT Re GuitA/YreGibs &3 ' end,
Lau 110 115 120 -aaa_.cgc tta atg aca gag ata,ctg ggt

Cot*En G Bal nGEnGE: OF kA CESE 01 yBe AEPISSE RR{OT AL Vity
A u-Hd@okeus GivniAeg €3 RLHAS Bx@:é/ss\z(@n LEUa @aﬂ_‘tlaﬁléh:g@ene,

135 c tgg gtc att gac gat tgc att t aac t

o RER TR T 11 UBBEe T P Y p IR e SRR P REp Y (fhasctivity
G YoASIPSTE Pod rqps%glErtmoﬁ@ntPh@ BeAQr15s taXigasy coid to be
cot ca ltat ccC t t aft c oa ct att_aca a%lg fCthe
aadB5PePt Pt d e P Prd BRFr SRPAGSFER AN & Hi

| | eexddreskysn Rs0O al pard6B:160gd66 Hhhk grRAilals aaguhag

ttg ttt. ctgt][g_tt cag ott aa gaa aaa goo ttg ttt 102

G CHE VLY et éﬁnVaI Gn Leu Gn Qu Lys
A a[w]Phe 170 175 180 185

While the present invention has been described with
emphasis on preferred embodiments, it is cobvious to those
skilled in the art that the preferred embodiments can be
modified. The present invention intends that the present

25 invention can be embodied by methods other than those described
in detail in the present specification. Accordingly, the
present invention encompasses all modifications encompassed in
the gist and scope of the appended “CLAIMS.”

This application is based on patent application No. 2007-

30 039947 filed in Japan (filing date: February 20, 2007), and the
contents disclosed therein are hereby entirely incorporated by
reference. In addition, the contents disclosed in any
publication cited herein, including patents and patent
applications, are hereby incorporated in their entireties by

35 reference, to the extent that they have been disclosed herein.
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gca gtc cot aaa aat tac aag otg gta got goa cca ttg

ttt gaa ttg 750 Ala Val Pro Lys Asn Tyr Lys Leu Val

Ala Ala Pro Leu Phe Qu Leu 190 195 200 tat gac sat

gca oca gga tat gga coo atc att tot agt ctc cot cag

798 Tyr Asp Asn Ala Pro Ay Tyr Ay Pro Ile Ile Ser

Ser Leu Pro G n 205 210 215 coapMEtg ago agg ttc sat

ttt att tac aac tgaattcctg cgcagtggag 848 Leu Leu Ser

Arg Phe Asn Phe Ile Tyr Asn 220 225 aagt aaaaga

agobg@nt gnsetiot gegaiol zezagonpt tringcagsghtigacat salbiladtyng
908, , agaagagit atctcg.{ri?g)gto L4t ?f&geqtnt Egmlgﬁ'gsa.ttnﬁogﬁ &mino acid
aattgccacc tttctattgt 96 ttgaat agt a ‘aaatt aat at

aatraengg ehiat dgt he aapacannt tubsganhba bt ttheosgne as the

at LAl LE; JUABL b ACLY  id 16 86295, 81hanBR0A B Gance
gacttttttt 1088 attttaattt ctoattaaac ttotaaaatt

ot t Hegpgrynarpression tarc @otberly Pf48 rratiedggaeERyising an
tgaalgl! a¢; @acaraalbga.cagotkt 830 40805 faadistbhald9a¢he same
1208 «cttgctttga taccattctt gggcacatac tocaagattg

t ataaddet aniptagddgaedusre® shavwettvo§Be Thadtrofgaa
gactatattt atotgagtga gtccaaggtg caactcctaa 1328
atgaattgtg ttgcaaagaa otcccagtat aattcactga ccagtacatt |

t t a% add€aren3BE zegc a§oekitg Lgt YigfedagEhathgiarte inhibiting
aaa0al,aGagoH35aGt %EB@eﬁ@@oh?9§£ﬁugléﬁ8amﬂ% GRGHagtquence which
cat aggaatt ggtat aaga agactcatt tagagotcag agttttottc

a

1508° HdEafait gy F‘é?’tg%ﬂ%‘tltlyaf?? gt3get §5t tRfogranetacid

at gt gl bh&dd 332880 166%0: Caf gilaarnd agggdbhfte inhibiting
gt gaaggaaa tttotaaaat tggatgtatf aggttti{gaa 1628 .
&t CEPAGRSLOf 02k FaREQF T LAPRARING @&aamlg? §racit ARG Vhich
a??tﬂt@fﬁﬂet @aztlaé&f%r t@b&%&@@i@a@yat@@%@ﬁlmgasc*%mec amanatacid

a aa taa aat _caacogaaaa 17 C c .
ggoﬁﬁﬁ%%ﬁ@ ﬁﬁﬁW%FiCFBQaHb gagaﬁmﬁaﬁaﬁaﬁdgggggtggggﬁggg (@)
1808: td)t:aaaaaat actgataaat toggatcaaa tttgggggaa

t aaaaaat at t agagcaaag, 1868 .gagtttgct ttgt.gtoat ..

{at [T hatgantLaaR APL Gba et bo T rPSTPLcay Hogacoding each
act podtegac tataggctta atgtaaaaag gaatcttgcc agat gtagcet
acttaa 198 aaaa ttt tiaatagaaa tgaacttttg

at t %%ggggAtg%c @Eggggébf?gﬁt?ré§%i t oot gaat at

t gggt yat ghictahaggtiat aapgstcaaolft prodigdagt sBRNE coaB¥A giragpding
210§ cﬁt %g8§att aat aaacact caagtttttt tagttggggt

catg?ca ac oc?bacatgg 2168 tggttaagta gtgactaact
gtgcatgtcc ttoatggtag gtgagcacca gtotcoatga 2228

t pagaagt tt aaag. C t gt

O S e A R R R e

t acathgaaryadttictncat gtaatgtatt 2348 ttgctggtaa
gotcatccat tagotgcgto cttcagctat toctttagat tggaggaagt
2408 ggat atgaag atggattgat tcagotcacc ttccatgatt

got €t t ey gegadbbasat @f 2B lagrhidtdsaant agegatigr the

t Ca?JI:cBg[%ﬁ %x@@t 61‘ Q:txgeg@mglgigtcg?gggégs@% aig@Gi%ir?gS%s{;lucose
ttgtt tg ttttataaag tactotcagt aaggagtgtt tgagftgaag

aat mat@cggs@5ggsorder .

5. A method of improving insulin resistance in an animal,
comprising administering, to the animal, {(an) effective
amount {s) of a substance inhibiting expressicn or activity of a

35 protein comprising an amino acid sequence which is the same or
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(2) ttcgaggcca ctcatgttct ttgtaactta aactttgacc

aagaaattct tcacttctca 2648 ottcttcact tcttcccaat

at acagt aag tacgtgagoc agtoatccat acactaaggc 2708
ctagttgaga aaaacctttg attcaggatg gctgggttac taaccttgaa

at gt aagaga 2768 tctggttttg aatgtaaaag ttgoaacaca
caaadggantiaklivt ahaasang st thetaningagid ggianance ahown by SEQ
agotgqat cs, GaRAbaal CludhbhLL 0k t¢hgal.098:880A A0 vity
2888 ttaggggaaa tcaaatctgg ttggt aggtg tctacagtat

t agtfaGagyotet £aPHHLILTE0S8 ABinYt BCAACILTIASHt Yete is the

at aQhtCeR0: AAAGNGE L SRy hRCaGRL Ofs aRat #r1RRAA-380& quence shown
tgctottatc attttgaaat” gggctottga ttaatagacc catatttttt
gty FERcIP I8 4-atgttgtata ttt gt ct aaa at gaaagcto
ttttgcgttc taaaactaca atatatgtoa 3128 tcttattttc

ccg%agt ato caagtatagt goagattcta tgtaaaacta otaaatgaca

3188 Usegphat AWystaner)tiagablt By Gy§aass i rat aapgptein

gt t4ARGaaNS tO! thgh 8t 3RA8eqhtACALMEBY UALEEAGLES or
tccctttgga gaagagtgaa gtttgttttt tcgcoatgtg 3308

at geRpdéahiet bt fjg?t BAg (353 RRA PRI g AE ARt RAUCPaR G hY SEQ
tpat@ald:Ch, 336 orosasitHadtet A6k AhYy AAGRAQAE6Al0f a protein
ttggaagatt ttaaaacttt ttattgtott 3428 ataaatagca

t t CHERTAPLNGA A BPFRP LTt F5HHTRTS YEAFE okt tttheaﬁﬁl&%tog‘t at

3488ibdthagaspraAgd htt L 8RC Gaaankt 28GRAGEEd t HehBEt $hown by SEQ
catgtttaat tagaagtgag 3548 gla(ggt agaggt acttcaaatt
a

caatadiécir gt ddsaPEe gyt t3% JEERtIE e 6bEReeT -
aaatgttgtg ctcttatgtt ctgtgatttt taatgaottt atttttacag
tacttqgttca 3668 t oact t at gaaat gct t t agct

1 Lo FEENRS d CEAREO AT LPE ot a P F8" THNr Agpg substance,
t t t ggaadadny at@itgee ang te@Adkgpgedudigaat bagag lbkige a@i)t and/ox
3788 . tgtatgttto attgccaaag aaggcttagt ggttgttgac

t gt ‘ataa gtoagctttc 3848 tgtagcataa gatttgattt

t oot acpiroaeid caapt fsinpatacahitm Glogdtl sadudncg99Bich is the
gggt t aaact ctcat caagoagttt ttttgtto aaatcttagat
gagaaaco asg%%?n%é? %%%’ g%éegtsa%? REL %t%ﬁ ag"t c%taé:é"ga?:%qu&ce shown
eatby tFQ ADt ¥AYGt byt a padtiadt peapt 4B28hetaayct t gt t

ttt a acttact aaaacc t t t t

soel o GeP SR b PELy A P 200 38 e P A e
aaat@yagat subgtargdgidy 4148 sagat &t dthegaminatagddgsequence shown

Coott aregr gt oa: shcd pR Al B AL PRI (ot g
t t gagdact tedR 68 mpcunt gt measyt inarggespraasjoat evel or

gaagaaanyg thﬁﬁegg%é‘elr?téft LhahaA328 At &%%&ag& tide
aagtitggtt aaagtgatca ctgttatttt tttattttat tgtoatttoa

438ehergogaandéen et gaelsga 940921k Ap)>0p aPrrsigdpeptide
<212R-FRE <213> Hono sapiens <400> 2 Met Ser Val Val
Pro Pro Asn Arg Ser G n Thr Gy Trp Pro Arg Ay

8. The method of claim 7, wherein the insulin sensitizing

30 substance has a gluconeogenesis inhibitory actien.

9. The method of claim 7, wherein the insulin sensitizing
substance can prevent or treat a disease involving a glucose

metabolism disorder.
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1510 15 (3) Val Thr Gn Phe Gy Asn Lys Tyr Ile Gn
Gn Thr Lys Pro Lau Thr 20 25 30 Leu Gu Arg Thr Ile
Asn Lou Tyr Pro Leu Thr Asn Tyr Thr Phe Ay 35 40 45
Thr Lys G u Pro Lou Tyr Qu Lys Asp Ser Ser Val Ala
Ala Arg Phe 50 55 60 G n Arg Met Arg u du Phe Asp
Lys Ile Ay Met Arg Arg Thr Val 65 70 75 80 du dy
Val Leu Ile Val Hs Qu Hs Arg Leu Pro His Val Leu
Leu 85 90 OSFUANELISHNG, Lou @y Thr Thr Phe Phe Lys Leu
<110> Praged{Phyrndcbuyi cdB cbipdneinidain - 100 105 110 Pro Ay G u Asp
i I g Lou Met Thr Au Ile 115
<120>%’%Ll¥gém%fguﬂgﬁ §dt%:%§%§‘%wAsp @y Val Leu Gn Asp Trp
<3\ | e Asp Asp Cys 130 135 140 Ile Gy Asn Trp Trp
<150> Apcpod?rogesAsn Phe G u Pro Pro G n Tyr Pro Tyr 145 150
D1 HEPF® 1le Pro Ala His Ile Thr Lys Pro Lys Gu Hi s
<t60>Ly5s Lys Lou Phe Lou 165 170 175 Val Gn Leu Gn Qu
L he Ala vVal Pro Lys Asn Tyr Lys 180 185
mo}lg%e"ﬁhﬁer%/%ﬁil a Ala Pro Leu Phe A u Lou Tyr Asp Asn
S®Alg Pro Ay Tyr 195 200 205 Gy Pro Ile Ile Ser Ser
<1>Lpw Pro G n Leu Lau Ser Arg Phe Asn Phe 210 215 220
1D Yoo spRiens Asn 225 <210> 3 <211> 3426 <212> DNA <213>
Hono sapiens <220> <221> CDS <222> (35).. (1687)
<220><a)90> 3

221>
222> (148).. (829)

400> 1
tteoggcete cotaceccte ctottgeoget gtoctgttaa tgecgggcag tagcogotga 60

gegegattgca gataaccgct tcocgcaceg ggaaagtcta coctpectge cactttctee 120
tcgecgteag cgocggagot cgocagc atg tot gtg gta coce cec aat cge tog 174
?et Ser Val Val Ero Pro Asn Arg Ser

cag acc ggc teg ccc cgg geg gic act cag ttc gge aac aag tac atc 222
?én Thr Gly Trp Pro ?gg Gly Val Thr Gin gge Gly Asn Lys Tyr éée

cag cag acg aag occ clc acc ctg gag cec acc atc aac ctg tac cct 270
Gin GiIn Thr Lys 250 Leu Thr Leu Glu ggg Thr 1le Asn Leu zgr Pro

ctt acc aat tat act ttt gpt aca aaa gag ccc ctc tac gag aag gac 318
Leu Thr Asn B.S" Thr Phe Gly Thr IS.gs Glu Pro Leu Tyr géu Lys Asp

age tot gtt goa goo aga tit cag cge atg age gaa gaa ttt gat aaa 366
Ser Ser Val Ala Ala Arg Phe GIn Arg Met Arg Glu Glu Phe Asp Lys

60 69 : 70
att gga aig agg apg act gta gaa ggg git otg att gta cat gag cac 414

Ite Gly Met Arg Arg Thr Val Glu Gly Val Leu ile Yal His Glu His
75 80 85

Cgg cta cco cat gig tta otg otg cag ctg gega aca act ttec ttc aaa 462
éag Leu Pro His Val kgu Leu Leu Gln Leu ?é% Thr Thr Phe Phe %Eg

cta cot ggt get gaa ott aac cca gga gaa gat gaa gtt gaa gga ota 510
Leu Pro Gly Gly Glu Leu Asn Pro Gly Giu Asp Glu Val Giu Gly Leu

110 115 120
aaa cgc tta atg aca gag ata ctg get cgt cag gat gea gtt tig caa 558

Lys Arg Leu Met Thr Glu |le Leu Gly Arg Gln Asp Gly Val Leu GIn
125 130 135

gac tgg gtc att gac gat tgo att ggt aac tgeg tge aga coa aat tit 606
Asp Trp Val 1le Asp Asp Cys lle Gly Asn Trp Trp Arg Pro Asn Phe

140 145 150
gaa cct coct cag tat cca tat att cct gea cat att aca aag cct aag 654

Glu Pro Pro Gin Tyr Pro Tyr Ile Pro Ala His |le Thr Lys Pro Lys
155 160 165
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aatt 00gggo ggcggoggco gaggot gaag gaag atg gog gac ggo
gtg gac cac 55 Met Ala Asp Gy Val Asp Hs 1 5 ate
aac att tac gog gat gtc ggc gaa gag ttc aac cag gas
got gaa 103 1Ile Asn Ile Tyr Ala Asp Val Ay Gu Qu
Phe Asn Gn Gu Ala Gu 10 15 20 (4) tat ggt ggg cat
gat cag eta gat ttg tat gao gat gtc ata tot cca 151
Tqyr G){ctG%tHitst AS‘SSG nilie Astgt%tgu -%?5 Asp Asp Val
gaa CAY gac e lieptpoly c §y2 ¢ g@ttilogt a gat goo cca
% Hésaéa?s gyaéeugﬁ'g?amag?'%ﬁa%u %g?ug%ﬁaa%u |1235‘399 Ser Ala Asn Asn

Yy ASRAL2,ET u, Asp Tyr t Asp Thr 40 45
g2 idon B B ) M N O R T B P gt ana goa

goa god¥cca eat 24" Lou Pro BP0 Thr Val Ay Asp Asp

tat g¥Bdat @a)eod 8¢S tallgdh AN @c Mt ActPg0ctAsdt &0 659/0 gtt no tat
Tyr Agredgn QA tProay Tvg@blg@kje tgderaet lepla Gt a tat att gga eat
295 al Val Tyr Thr Tyr Thr " Ay Lys Arg Ile Ala Leu

ote TH qec Rﬁg%ﬁﬁgy;ﬁﬁp troaeg e Bote arceetesa t ¢4t gg aca aca gat
gaaogac tta aesxs éas gca gtt cat tot 343 Lou Thr Trp

o ol e Sl SRl 20 7, 1L ST 0

tagaspagtt tgisetetatatabRikt granicond patteenses Wetpttgial 9Msn Asp |l e Leu

ttgaddath dadtBathd SagioQ: AL It UaalSdletAGattha 185 110 115 eat

G O350, RUBA NG, B0 AL, L 011, 097 (00

atttigtit cpqtteady {iot@mett cltajagplie AceqtpPYttpc@ocsd0 1195 tot tca aaa

cttag@d tedathtidd Goagidtza Cdp@tthdy AcafiodagtodaAtgdigd @& Ot cat ggt

R At e,

gagcticset teqityteanmactatatit etatgesten Gtoomggtecgtcicetat S1%¥8t 535 G n Asn

atzadtiz €y t¥Rhgag¥Rdtooldatat B QRactH ScafishittliySadkdatn BB LOu Ser G n

oflE AR (iSRRI ET 2oL 2o o

gatcElpel ciqgeadtheetaagsa Seqotogyt aedciqaeisttttSte &P J u 170 175

acatadiZE) @QttaBOR11P0R4t: 0Qzab@latCEALa0EALGIC BB t 00 On gca goa

catgg%ata;a a%a%gagat%ta&gagg%a]éa tttotaaaat tggatgtatt agettttgaa 1628

ctotgagatt gcacaaatat tcaattaact tgaagttgtg tacatagaga agaaaatttg 1688

gitttagcaa atgacagage cttcaaaaat atttttggaa taatgtgaat caaccgaaaa 1748

ctgeeggcaa gecagaggac aggttttotc aggttaagag aaaaacgaaa tittasasac 1808

tttaaaaaat actgataaat tcggatcaaa tttgggggaa taaaaaatat tagagcaaag 1868

gagtttgoty gttgtgteat tatttaatpa tcaaagtata goatgtiatgc cttattacag 1928

acttgitgzac tatagegctia atgtaasaag gaatcttgcc agatgiagct acttaaggaa 1988

agaagggtit ttaatagaaa tpaactttte attaptatege tgccagtoac agggctattt 2048

tectgaatat tgggteatet caaaggtata tgatactiga ggasatcagg ccaagtgtag 2108

ctgagcaatt aataaacact caagtttttt tagtiggggt catgtcaaac cctcacatgg 2168

tegttaagta gtgactaact gtecatpgtcc ticatggtapg gtgageacca gtciccatga 2228

tcaazaaatge cccagtttec tttgamaaag ccactagtic tgtgaattgt cctittoccct 2288

cetgocccta acagicctac coctotagec tacattagea tatttcteat gtaatgtatt 2348

ttectzetaa getcatccat tagotgcete cttcapctat toctttagat tggageaagt 2408

geatatgaag atggatigat tcagetcacc ttccatgatt gottitgage gaamagctac 2468

agtgeccaca tttcagatpgt tcactttigc aatttgtgga gestggagag apgstagactt 2528

ttgttetete ttttataaag tactctcagt aaggagtgtt tgagttgaag agtcatctga 2588

@




Gy Lys Ala Ay Pro Pro Gy Gy Ser Ser Arg Ala Al a
Phe Pro G n 185 190 195 ggt ggt aga gga cgg ggo ogt
ttt coo ggg got gtt Oct ggt ggg gac 679 dy Ay Arg
Gy Arg Ay Arg Phe Pro Gy Ala Val Pro Ay Gy Asp
200 205 210 215 aga ttt cot ggg coa goa gga cca gga
ggg coa ace cca Qct ttt cca 727 Arg Phe Pro Ay Pro
Ala Ay Pro Gy Gy Pro Pro Pro Pro Phe Pro 220 225
ttezapeR@ ctegi@itotgijeiaaeiie) 2ealiteace ewaaeicy tesgltcteca6oo tta ggt cot
cttct@e@ 161@6ecebtCAactzag YaZgSgago@\'aﬁcaGcéﬁ afdcflagddr 2764 0 Pro. Arg Pro
ctagtggéga alaag%ttg%{tcgg%%g gtcga %{aacclittgaa alég(%aaza?a? gl?ﬂo gg? Q%’?t Cgfa
teteebittty @Q@ﬂﬂaﬂtyaﬂ%caﬂc@a@tytaﬁm tthttsctF’fr 023F’r o dy Gn Vval
getcaki@dd Rt Rathy Raablaft L0l QtctiaRea2b@atg®l @Sgg cot cot eat

ttagg@gv t%gﬁct& ttggg%%g %?atéagé?%ag%gagggctgtaa'ag tt rBE) tP:E) gzz VQ: a
Stettte PRELIHHRTOE @ai@ztsfetttcgagﬁct@aﬁacm % ggg cag Cct

tgcto@l.@ﬁ: it GeddOteectRa Plaltaghcd loat i@ttt 108QecBdO 306 oPGI yGGl nzgg 0
0 Pro
atgttﬁ%? t%%t%ggmé%f tté'i,g?f%t@lc%faaa&y? é%gitlﬂ Sca?égc tac géc c00

tetta@ttc oCretetaygeatdat ewattCs tteteifta dageaPr 031 0 Pro Val Pro

ctegdady tTdiEtaded Mogelefa BQtal QretatibaaRiAttReL 40 300 305 310

a a cca cot n. Qct a ggo coo ttt oca
ttaca%&?g gatéfactgao% ?%?f?i gaagagisaa ﬁtt&?ﬁtﬁgﬁag&(} V' Pro Pro Pro Pro
atgadiyeey oGitgattDy adiaeet Fatyatiyt JasdqtegesPegdaatt8t] 533890 325 ccc ggt

goactAR @dthct HOB Rt @t@ﬁag@&tttaae@&tte&ﬁtg&@tt (70 COErhCOE CafAl

r ou r ou a
ataa%i‘g%? %ﬁra%}%ﬁtr ?)tttl(gﬁgg ¥%TTEB§‘(§ §° agté%%tfﬂﬁctétgi 8484&_1 cca cot coo
ttegaygte igwcac Bagoge caytdfoteatetdatciagesstpayy #4t coo 1111 Pro

agetddalt doltadtl saaoE’ggsea @adkcalde @ecBaRatFRRRO &b Pro Hi s Val

Pr C ttt cCoo act aac
sen g3l Bl Rouidite Tatcld et ior el o 86, 0O 2L 2%0
gtoaqDieey fPpagptefh besediopst Séwa@tyaamtaatmﬁttww 8 Asp Ser 360

gttcﬁég @Fg@aoggzgatat@ga t‘c%&&az&‘l&at@%@g t@ﬁ&a@% am?fr ocg ?ot gﬁ og % %r
tgtaté c a& cCa aag agt Eft c tgté ag cag {?g
tgtagcataa gaitga:z?tcccatac)f_t é\j:’:tcacttg ttatacatcaﬁigattae{t 3908
gegttaaact geactcattt caageagttt gottttgttc asatcgigat gagaaaccta 3968
atactgtaat ttgatttgag ccataaaaca cattttaata ttagcttgta ttatagttat 4028
taagcttgtt tttztggaaa aaamacttact asaacctagg taactctaga ttaggccagt 4088
toagetetat tttztatctt agtaatggat catatcgtaa aaatagagat aagttzggaa 4148
gatatattega ttatgotgtt ctetigagee aaaggtoaty tatttagasa tttaaacttt 4208
tggttattgt gttcacatca tagtattcaa geatcattta tagtttgeti ttgagaactt 4268
ttotggtatt acgtttatge caaatgtata aaagaaacaa gitttggita tatttttata 4328
tttetaaagt aapgtttggtt aaagtgatca ctpttetitt titattttat tgtcatttca 4388
ataaaaaata ttipgaaaga 4407
210> 2

S ol

213> Homo sapiens

400> 2

ﬁiet Ser Val Val gro Pro Asn Arg Ser ?(I)n Thr Gly Trp Pro .?Eg Gly
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380 385 390 agg ggt goo tat ggc ccc cot gga agg gaa
atg gat act gca age acg 1255 Arg Gy Asp Tyr Gy Pro
Pro Ay Arg Gu Met Asp Thr Ala Arg Thr 395 400 405
cca ttg agt gaa get gaa ttt gaa gaa ate atg oat aga
oat agg goa 1303 Pro Lou Ser Au Ala Gu Phe u du
Ile Met Asn Arg Asn Arg Ala 410 415 420 ate tea age
agt got at agag tot gat gcc agt got ggt
val Tj]?,?,'izgeﬁ‘yeASS@F T‘S e &p EinApr V? Bledir Arg Ala Val Ser Asp
Ala Ser Ala Gy 425 430 435 gat tat ggg agt got att
t a att 1399 Asp Tyr
Leu Q@ﬂrg@ﬁeneqsgmg Ta' F@:Eeugrﬁqs%tm{r/gﬂl;e GEII_)Lr Alalle Ser Lou
IIe 440 445 450 455 aaa coo too aaa gta tot get gat
Thr aﬁlu@gtLedgoemaas g Ser(sirtVaIakli Alagte PAA47 Lys G n Ser Lys
aI Ser Al a¥Asp Asp Ard C,ys Lys Val Lou Ile Ser 460
470 tot ttg coo gc ctt cat gga att gag too
G'“Aéabett‘\tftﬁtt ¥ Pydte Lﬂbi‘egg%t ArslE Irdgl G n Asp Cys Lou His
Ay lle u Ser Lys Ser Tyr Ay Ser 475 480 485 gga
g gac cat agt aga
S A AT VLTI U Gl g T R M v
Asp H's Ser Arg Ser Arg 490 495 500 gaa aag agt ego
Leu CﬂgteU(Ea!tThraBlaP}te@ﬁb Lg?teua@tenageel ea &gt cat gac gat 1591
6lu '¥s Ser Arg Bfg H's Lys'8er Arg Ser Arg Asp Arg
H s Asp Asp 505 510 515 tat too aga gag age ago aga
Pro @b@luéﬁ’a‘“‘g‘ébﬁ'é{fg lenlys dgdoufs et me 1639 Tyr Tyr Arg
Gu Arg Ser Arg Gu Arg u Arg H's Arg Asp Arg Asp
0ga gag cgt goo cga
Leu égg'ggg‘g“s’ggg@g?‘ “é@?sgég’ﬁ%&gt%ig% Arg Asp Arg Asp Arg
GQu Arg Asp Arg Au Arg Gu Tyr Arg H's Arg 540 545
He G pBn Ttp&gﬁageﬁog& mgguaagag:gan e aeoyd oca agacaaaaca
% gt ot t oat gf? gccaaaaat §g*°1747 acgc¥® gt oc agcagtttgc
tcttgtgat tgaactgaac otgtaaggat toatggataa 1807
e %i&f@é&o,g@@réﬁtpﬁg‘di @'Sé&%"o‘(%\h"g% et ct gcat aa at ggt aacca
gtagctctac 1867 ttttattttt tatgttgctt aactgtttta
val 1h LEIAPAGRRs 3HALLELETa o] GERAGNN, L1927 tatagetttt
gcaaqggittat” tactggitat at acaugotgg ocattatgat gt gcaagoaa
1987 ttggaaaaaa agtoaagtaa atgottgttt ttgtagtagt
Leu tat fa tAGIL Fr g Leu Pladaclai D sp20414a Plodlyalygat aa t gt ct gt aaa
atcact ttg¥ttacaa tag®fgtagt gttgtaataa 2107

Gly Pro lie lle Ser Ser Leu Pro GIn Leu Leu Ser Arg Phe Asn Phe
210 215 220

lle Tyr Asn

225

210> 3

211> 3426

{212> DNA

<213> Homo sapiens

cDs
222> (35).. (1687)

400> 3
aattccgege geEcggcgEce gageotgaag gaag atg geg gac geec gte gac cac 55
I]Aet Ala Asp Gly \5{al Asp His

ata aac att tac gop gat gtc gec ag ttc aac cag gaa got gaa 103
Ile Asn 1I(I)e Tyr Ala Asp Val GI Glu Phe Asn %n Glu Ala Glu

@




actgtttaat ggggotgatg tgtaaagctg ttoaagttat ttgatgttta
cacctcaggg 2167 (6) aaagtcttgt gttcagcaat atctaaagat
aatgttacta tgacaacatt tttactgtcc 2227 tttaaagcat
tgcaatagcg tttttggata tgcctcaatc taatottgcg ttcagtgaat
2287 taaacatagt aattaagtgt cttttgccct tgattttgat
attagaatag gtgattacat 2347 ggatatttaa tatttctata
ttctgectttt ctagctgttt ttacctagtt agcttgtgac 2407
tg { agaa fag tttg acagacat ag
e gé%%ﬁ% o e A T aae 20e8 anacagager
Pttaacacat &hgtaaaaac cBgtacatat 2527 ttgatgtgta
tct @b %aggggst @it adoloCaRN Fad GraB@laf kB QBacRaacaet t aa tt gt gaacog
ser Do Anctlaie Aletitel adfadmten by adeegft coga tttgat gotg
caattacttg ctatttttat 2647 tgatottatg gtttatttct

% EPIRGERPE IS RAN Ry mebagortgl aa 2707

t gaghaa a tgea attggtataa aatttttgaa

at 2767 taaca tteoggrtgta ttccccagta
o %??é%éf i aa i g e f o2 ¢ ol peacaot
t t aadgyaat a ctatqwatat t oat g8accg tattgattoa tgotatagtt
cta #Bf teedded kea Mt Gadpaa B talttbd b @ @aaGct goms t t acat at ag
Leu @b@g@d@tw Hr dadiclae ey ghrAguMe Ve disalgcat gt gttcttgatt
" caaaattggtcagaggcagg gtg{caactt gattgggtgt 3007
g 4t ag aaktoeAcec t caljhaatt tgacttaaaa
Le” c"t't a:g%%g g‘iﬁg;‘gaﬁ gt {54 % T “{gt”t' Lagat ctaattat at
a ato tiof t a aca 3127 o L gt t aaagag
i Egc L& %a% fo ertteiﬁg%é%? & det & EI@%% .gﬁ"i t aaBat acc ctagat aot g
120 3187 t gttt gt gc aact'¥t agaa acccktcaga aatttcoact
tot G€ b tabeCtitd £g @t totd PALR aadgddha ot GhtChOCt alg7 Caaaccaot t
Ser et adeeckgalet pudedt gt FStLYsg‘a%@'tl edlizefit at caot goo 3307
agttttat t taaaata t tgtgtttgaa gtatctgtgc atgggatcgt

RIS AR R

aaagmﬁt gs@d 0gg 226 <210> 4 <211>
gaa%cag cag2>a I:)R-Ie-lca<2 g’ca a ca t (Ptl egngs <4£9> 4 Met Ala Asp
Giu ¥in gex |Ar§NE¥ |Tﬁk Ih Skrlgiirﬁla i E5 Se )EE a Asp Val Ay Gu 1
5 19 15 Glu Pife Asn Gn ®u Ala Gu Tyr Ay Gy His
ggt A5 pot Gitleel b ggQEgEb ds€tho 26 gDgod it odaydaa ASPeafisp Val 1le Ser
Gly o 6la§éfrPfN'a$ Y Sas Per AreA landp PalPEe @r 0 G u 35 40 45 Asp
Asp Tyr t Asp Thr'Lau Pro Pro Thr Val Gy Asp

Gly a?S?a g gle-;og K%hﬁma Eﬁ;‘l{?ﬁ 5]‘5&?}13 ﬁtééﬁ?ﬁ Al82°Pro Asn Val Val

H 75 80
aga ttt cct ggg cca gea gga cca gEa ggg cca cce cca coet ttt cca 127
Arg Phe Pro Gly Pro Ala Gly Pro Gy GI Pro Pro Pro Pro Phe Pro
220 230
got gega ag act cca cca cgt cca coc tta get cot cca ggc coa oot 715
Ala Gly GIn Thr Pro Pro Arg Pro Pro Leu Gly Pro Pro Gly Pro Pro
235 240
get cca coca ggt cot cca oot oot get cag git otg oot cot cot cta 823
Gly Pro Pro Gly Pro Pro Pro ng Gly GIn Val Leu Pro Pro Pro Leu
got geg oct oct aat cga gga gat cge oot coa cca coa gtt ott ttt 8

Ala Gly Pro Pro Asn Arg Gly Asp Arg Pro Pro Pro Pro Val Leu Phe
265 215

cct gga caa cot ttt gee cag cot cca ttg get cea ott cot oot gge %19
258 Gly GIn Pro Phe GIy Gin Pro Pro Leu Gly Pro Leu Pro Pro Gly
295

cct cca cct cca gtt cea gge tac gec coo cot cot ggc cca cca cot 967
Pro Pro Pro Pro gal Pre Gly Tyr Gly g(r)g Pro Pro Gly Pro 2;’8 Pro

cca caa cag gga cca o¢t coa cot ceca gge coc ttt oca cct cgt cea 1015
%)




Ile Ala Leu Tyr Ile @y Asn Lou Thr Trp Trp Thr Thr
Asp Qu Asp 85 90 95 (7) Lou Thr Qu Ala Vval H s Ser
Lou Ay Val Asn Asp lie Lou Qu Ile 100 105 110 Lys
Phe Phe Gu Asn Arg Ala Asn Gy Gn Ser Lys Ay Phe
Ala Lou 115 120 125 Val dy Val Gy Ser Au Al a Ser
Ser Lys Lys Lou Met Asp Lou Lou 130 135 140 Pro Lys
Arg Qu Lou Hs Ay Gn Asn Pro Val Val Thr Pro Cys
Pro %g'"G%W Arg @ro1Ps5Era 8@ Profys Prelys Ao Lou Ser G n Phe G u
Met Gn Ser Arg Lys Thr Thr *@in 165 170 175 Ser Gy

goc gef goa okl seesgna ofy oft qop pta@ptyccl ook comlcat Sy P Pro Gy Gy
Fro %51353%%55%5 m]%bﬁgerucﬂ?r@ gro ﬁgmﬁ 2 %he Pro Gn G y Ay

g y Arg Qv Arg Phe Pr 195 200 5 dy Ala Val
o e oo eyeokil) rik 8 il 8K B0 AR Gy Pro a1y
¥10 215 2203%Gy Pro Pr¥% Pro Pro Phe Pro Ala Gy Gn

got bttt REt0ccPEdd sl dg £BE Gec RFeOoct 2d 20a%d0ag235 1840 Lou Gy Pro

Ma Pop BneEroyPriopy T'P”r@%r(j'vgﬁt]o"f@ﬁ'osﬂhyp o Pro Pro Pro Gy
245 250 2 Gn Val Lou Pro Pro"Pro Lou Ala dy Pro

cea 3 Recea\peg £y Apaceet a@6eap70 "o Pro Pro Pro
hre @gﬁﬁofgﬁgﬁi@ A?Brggg @ﬁg@%ﬁrb&%%ﬁh&@y Gn Pro Pro 275
80285, . Lou Gy Pro &gﬁuPoPro Ay o Pro Pro Pro
ifi%a so OB &ﬁﬁﬁﬁ‘y}/ﬁﬁﬁ 3&%%@@% 0B o Pro Gy Pro
Pro PP Pro Gn ®n Ay Proro Pro Pro Pro 305 310

cca B4 Dot F@0got 3 WttREDPBR 2 2t 6 QatARDecr 015860 Gy Pro Lou

Pro @JQ%FGFLDMPF'B P'Edz% Glrhﬂle:ygsltsrsggkggsg Aldeu Ala Pro Pro Pro

H's Lou Pro Ay Pro Pro Pr'o Ay Ala Pro Pro 340 345

ate tps @gc PElOEcptY Learaga te \et] gaiigon ager a PHe Phe Pro Pro
e %Egr'ﬁﬁrr'”%gﬁi eArrgﬂgg%\gglﬁg ééer%ﬁgl\/bt Pro Thr Ser Asp

gat é? rggg/é\gtggcg at¥ gall:éraga th)E gta Fa)gtogc;r a rt. tc':ljc\s t‘t)a aFt) 0 -%65

Asp Tyr Gly Ser Ala lle Glu Thr Leu Val Thr Ala lle Ser Leu fle
440 445 450 455

aaa caa tcc aaa gta tot got gat gat cgt tzc aaa gtt ctt att agt 1447
Lys Gin Ser Lys Xgé Ser Ala Asp Asp QEE Cys Lys Val Leu A%g Ser

tet tig caa gat tgc ¢ttt cat gga ?}t
e

ag toc aag tot tat get tot 1495
Ser Leu GIn Asp Cys Leu His Gly
475 480

E
Glu Ser Lys Ser Tyr Gly Ser
485

gga tca aga cet gaa cga tca aga gag agg gac cat agt aga tca cga 1543
Gly Ser 255 Arg Glu Arg Ser ﬁgg Glu Arg Asp His gga Arg Ser Arg

gaa aag agt cga cgt cat aaa tcc cgt agt aga gac opt cat gac gat 1591
Glu %gg Ser Arg Arg His %¥3 Ser Arg Ser Arg ggg Arg His Asp Asp

tat tac aga gag aga agc aga gaa cga gag agg cac ocgg gat cgt gac 1639
Tyr Tyr Arg Glu Arg Ser Arg Glu Arg Glu Arg His Arg Asp Arg Asp
520 525 530 5§35
cga gac cgt gac cga gag cgt gac cga gag cgec gaa tat cgt cat cgt 1687
Arg Asp Arg Asp Arg Glu Arg Asp Arg Glu Arg Glu Tyr Arg His Arg
540 545 550
tagaagetga aggaagagga tcacottcca agacaaaaca gtottoates gocaaamaats 1747
acgettetee agoagtttge tiottgtgat tgaactgaac ctgtaaggat tcatggataa 1807
aatgaacage aatagatctg aatasagcaa atctgcataa atgetaacca gtagctctac 1867
ttttatitit tatgttectt aactgtttta tttgaaggaa acctgtgtga tttaaaaagt 1927
tatagctttt geaactttat tactggttat atacattigg ccattatgat gtecaagcaa 1987
ttgganaaaa agtcaagtaa atgettgttt ttgtagtagt ttgttcttgt taaaaatgtt 2047
tatatgataa tgtotgtaaa cagoatcact tigattacaa tagatgtagt gttgtaataa 2107

actgtitaat ggggetgatg tgtaaagetg tteaagttat ttgatgttta caccteaggg 2167
()]




370 375 380 Gy Arg Pro Pro Pro Tyr Asp Arg Ay Asp
Tyr Ay Pro Pro Ay Arg (8) 385 390 395 400 G u Mt
Asp Thr Ala Arg Thr Pro Lou Ser Gu Ala Qu Phe Qu
G u 405 410 415 1Ile Net Asn Arg Asn Arg Ala Il e Ser
Ser Ser Ala Ile Ser Arg Ala 420 425 430 Val Ser Asp
Ala Ser Ala Ay Asp Tyr Ay Ser Ala Ile Gu Thr Lou
435 440 445 VaI Thr Ala Ile Ser Lou Ile Lys G n Ser

|
aaagtkt)é% gftlcaécag atctgagrat %%%taaa anrﬁscatta%tacti Ié; ggq’ysl IL)e/S :1/25

titaagrpqy taFRacgttiegyty teSbqaatt yagtoBene tTOyEftEaﬁ y28er Ay Ser Arg
tasack¥ad abthddstéV @tt&@d’ct Atk Utk 40Rt4X5 2040 9 Asp Hi s Ser
b R O TSNSl e ser v 00
tttechgeny eBavetady ‘gtz@aqaa FReagattis 1BeERE cHRBaEt w?Ar g H's Arg Asp

aatgt@traﬂ géﬁcﬁaaér ﬁac&‘é@t A GcaB® RagPhbac GhedacAE0 ﬁ@?p Arg 530 535
545 <210> 5

B30 pusSgbted St etk il ey’ 0005 5

ctaaceidggtegradttiticacmt igua tibdeterts gaafticttecPitat; 2691 1> 21 <212>
tgatcEMVY oA tor<RdedataPchdt fthet it Rhecoo e 2edeatats 2% Sense strand of
atgtgg’gitael\alége%cgﬁlzﬁétgﬁcc; glscggcg)?atag agH: léaaauglg'la gatggcglg'lauauat t 21
tteattaaca ttoggtteta ticcccapta tttgtaatpe gasattacag atzaaccgtg 2827

tctgoacagt ttaaggaata ctatgtatat tcatgcaccg tattgattca tgctatagtt 2887

acttaatcaa agattititt casacctecc ttacatatag geccacttta aaagcacctg 2947

actagcatgt gttcttpatt geasaatigg cagagecage gtetcaactt gattaggtet 3007

ttttatgega atgtaatitg aaatcactac ticagaaatt tgacttazaa ticttgagea 3067

cgitaatatg tttttaagat ctgattatct ttgagagatc tictgtiaat acacattggt 3127

tgttaaagag tacccaaatt ctaggacaat gottaaagtg ttaaaatacc ctagatactg 3187

tgttatgtgc aactgtagaa accctecaga aatttecact geotgttettc acttteatet 3247

tgtetgotat caaaccactt ctgacaaaat tagetptttt gaattaccca tatcactgee 3307

agttttattt taaaatattt tgtgtttgaa gtatotgtec atggeatopt tgatgtttat 3367

cagaactgtt cactitcaga aatgattitt taaageattt tgttgasatg cggtteett 3426

S5 o

g%%%i ﬁg;o sapiens

<400> 4

Met Ala Asp Gly Val Asp His lle Asn [le Tyr Ala Asp Val Gly Glu
1 5 10 15
Glu Phe Asn GIn Glu Ala Glu Tyr Giy Gly His Asp GIn |le Asp Leu
20 25 30
Tyr Asp Asp Val {le Ser Pro Ser Ala Asn Asn Gly Asp Ala Pro Glu
35 40 45
Asp Arg Asp Tyr Met Asp Thr Leu Pro Pro Thr Val Giy Asp Asp Val
50 55 60
Gly Lys Gly Ala Ala Pro Asn Yal Val Tyr Thr Tyr Thr Gly Lys Arg
65 70 75 80

Ile Ala Leu Tyr I{e Gly Asn Leu Thr Trp Trp Thr Thr Asp Glu Asp
B85 90 95

N




<210> 7 <211> 21 <212> DNA/RNA <213> Artificial
<220> <223> Antisense strand of si RNA CPSF5-1 <400> 7
uauaugugca ggaauauacg g 21 (9) <210> 8 <211> 21
<212> DNA <213> Honp sapi ens <400> 8 tagat gtagt
gttgtaataa a 21 <210> 9 <211> 21 <212> DNA/ RNA
<213> Artificial <220> <223> Sense strand of si RNA
CPSF6-1 <400> 9 gauguagugu uguaauaaat t 21 <210> 10

Leu T%Z%}Ala%;] His %e Eeu PIWBNA ﬁ%ﬁé&l tificial <220> <223>

nse s ran S| <400> 10 uuuauuacaa
cacuacauct a 21 <210> 11 <211> 21 <212> DNA <213>

Lys PHOTRD 615 AN 488 2 Asﬂ%?rn el Lﬁteg,gm gage ttcaagagaa a 21
<219> 12
Val Gly Val Gly Ser Glu Ala Ser Ser Lys Lys Leu Met Asp Leu Leu
130 135 140
Pro Lys Arg Glu Leu His Gly Gln Asn Pro Val Val Thr Pro Cys Asn
145 150 155 160
Lys GIn Phe Leu Ser GIn Phe Glu Met Gln Ser Arg Lys Thr Thr Gin
165 170 175
Ser Gly Gln Met Ser Gly Glu Giy Lys Ala Gly Pro Pro Gly Gly Ser
180 185 190
Ser Arg Ala Ata Phe Pro Gln Gly Gly Arg Gly Arg Gly Arg Phe Pro
195 200 205
Gly Ala Val Pro Gly Gly Asp Arg Phe Pro Gly Pro Ala Gly Pro Giy
210 215 220
Gly Pro Pro Pro Pro Phe Pro Ala Giy Gin Thr Pro Pro Arg Pra Pro
225 230 235 240
Leu Giy Pro Pro Gly Pro Pro Gly Pro Pro Gly Pro Pro Pro Pro Gly
245 250 255
Gln Val Leu Pro Pro Pro leu Ala Gly Pro Pro Asn Arg Gly Asp Arg
260 265 210
Pra Pro Pro Pro Val Leu Phe Pro Giy Gin Pro Phe Gly Gln Pro Pro
275 280 285
Leu Gly Pro Leu Pro Pro Gly Pro Pro Pro Pro Val Pro Gly Tyr Gly
290 295 300
fro Pro Pro Gly Pro Pro Pro Pro G!n Gln Gly Pro Pra Pro Pro Pro
305 310 315 320
Gly Pro Phe Pro Pro Arg Pro Pro Gly Pro Leu Gly Pro Pro Leu Thr
325 330 335
Leu Ala Pro Pro Pro His Leu Pro Giy Pro Pro Pro Gly Ala Pro Pro
340 345 350
Pro Ala Pro His Val Asn Pro Ala Phe Phe Pro Pro Pro Thr Asn Ser
355 360 365

Gly Met Pro Thr Ser Asp Ser Arg Gly Pro Pro Pro Thr Asp Pro Tyr
370 375 380

Gly Arg Pro Pro Pro Tyr Asp Arg Gly Asp Tyr Gly Pro Pro Gly Arg
)]




<211) 21 <212> DNA/RNA <213> Artificial <220> <223>

Sense strand of si RNA CPSF5-2 <400> 12 gguucagcuu
caagagaaat t 21 <210> 13 <211> 21 <212> DNA/ RNA
<213> Artificial <220> <223> Antisense strand of

si RNA CPSF5-2 <400> 13 uuuoucuuga aggugaacca g 21

<210> 14 <211> 21 <212> DNA <213> Honp sapi ens <400>
14 (10) cgggaggaat t%g?taagat t 21 <210> 15 <211> 21

B <212> RNA  <213>%Artificial 4¥<220> <223> Sense
strand of si RNA CPSF5-3 <400> 16 ggaggaauuu
o oy dipes B ot g NagluB g iy <212> DAY RNA

<213> Artificial <220> <223> Anti sense strand of

e w80 NG SR3FRRIB 11e SH Q75 RIaARUGHKRYRA @auuccucce g 21
420 425 430
Val Ser Asp Ala Ser Ala Gly Asp Tyr Gly Ser Ala lle Giu Thr Leu
435 440 445

Val Thr Ala Ile Ser Leu I{e Lys GIn Ser Lys Val Ser Ala Asp Asp
450 455 460

Arg Cys Lys Yal Leu lle Ser Ser Leu GIn Asp Cys Leu His Gly lle
465 470 475 480
Giu Ser Lys Ser Tyr Gly Ser Gly Ser Arg Arg Glu Arg Ser Arg Glu
485 490 485
Arg Asp His Ser Arg Ser Arg Glu Lys Ser Arg Arg His Lys Ser Arg
500 505 510
Ser Arg Asp Arg His Asp Asp Tyr Tyr Arg Glu Arg Ser Arg Glu Arg
515 520 525
Glu Arg His Arg Asp Arg Asp Arg Asp Arg Asp Arg Glu Arg Asp Arg
530 535 540

Glu Arg Glu Tyr Arg His Arg

545 550

210> 5

<Hi> 21

<212> DNA

<213> Home sapiens

<400> 5
cogtatattc ctgeacatat a 21

<210> 6

Q1 2

€212> DNA/RNA
<13 Artificial

<2205
<223> Sense strand of siRNA CPSF5-1

<400> 6
guauauuccu gcacauauat t 21

Q210 7

Q211> 2

€212> DNA/RNA
<A Artificial

220>
<223> Antisense strand of siRNA GPSF5-1

A00> 7
uauaugugca ggaauauacg g N

@



<210> 17 <211> 21 <212> DNA <213> Honp sapi ens <400>
17 ccaggagaag atgaagttga a 21 <210> 18 <211> 21
<212> DNA/ RNA <213> Artificial <220> <223> Sense
strand of si RNA CPSF5-4 <400> 18 aggagaagau
gaaguugaat t 21 <210> 19 <211> 21 <212> DNA/ RNA
<213> Artificial <220> <223> Antisense strand of
si RNA CPSF5-4 <400> 19 uucaacuuca ucuucuccug g 21
<210> 20 <211> 21 <212> DNA (213> Honp sapi ens <400>
Qi2@ cacggtcaga atcctgttgt a 21 <210> 21 <211> 21
a%x3h2> DNAV RNA  <213> Artificial (11) <220> <223>
Q13Saeins eapsebs and of si RNA CPSF6-2 <400> 21 cggucagaau
appGUguuguat t 21 <210> 22
tagatgtagt gttegtaataa a 21

210> 9

Qe 2

<212> DNA/RNA
<P Artificial

220>
<223> Sense strand of siRNA CPSF6-1

<400> 9
gauguagugu uguaauaaat t 21

<210> 10

<21y 2

<212> DNA/RNA
<213 Artificial

£220>
223> Antisense strand of siRNA CPSF6-1

400> 10
uuuauuacaa cacuacauct a 2

2100 1

Q1 N

<212> DNA

<213> Homo sapiens

400> N
ctgettcage titcaagagaa a 21

Q10> 12

Q1 2

€212> DNA/RNA
<213> Artificial

{2200
€223> Sense strand of siRNA CPSF5-2

400> 12
Bguucagcuu caagagaaat t 21

Q10> 13

<21 2

<212> DNA/RNA
213> Artificial

220>
223> MAntisense strand of siRNA CPSF5-2

400> 13 ‘
UUUGCUCUUEA aggugaacca g 21

2100 14

21> 2

<212> DNA

<213> Homo sapiens

<400> 14

Q10




<211> 21

<212> DNA/ RNA <213> Artificial <220> <223>

Anti sense strand of si RNA CPSF6-2 <400> 22 uacaacagga

uucugaccgt g 21
Hono sapi ens
<210> 24 <211> 21

<210> 23 <211> 21 <212> DNA <213>
<400> 23 atcgggcaaa tggacaatca a 21
<212> DNA/ RNA <213> Artifici al

<220> <223> Sense strand of si RNA CPSF6-3 <400> 24

cgggcaaaug gacaaucaat t 21
ceesapHRpA/ tRRjAazat< 13> Arti fi ci al
strand of si RNA CPSF6- 3

&l®alfuugcecega t 21

211>

<12HOBNS api ens
LBD<tFeigd7 <211> 21

<220>
<223>

<400>

Sense strand of siRNA CPSF5-3
15

ggaggaauuu gauaagauut t

€210>
<2113
212>
213

<220>
<223>

<400>

16

21

DNA/RNA

Artificial

Antisense strand of siRNA CPSF5-3
16

daucuuauca aauuceuccs g

<2103
211>
N2
213>

<4007

17

21

DNA

Homo sapiens

17

ccaggagaag atgaagttga a

<210>
<21
212>
213>

<220>
<223

<400>

18

2

DNA/RNA

Artificial

Sense strand of siRNA CPSF5—4
18

aggagaagau gaaguugaat t

<210>
<A1
L2
QA

<220>
<223>

<400>

19

21

DNA/RNA
Artificial

Antisense strand of siRNA CPSF5-4
19

uucaacuuca UCUUCUCCUE g

<2105

tomo sapiens

400> 20
cacggtcaga atcctgttet a

<210>
211>
A5
213>

21

21
DNA/RNA
Artificial

<210> 25 <211> 21 <212>

<220> <2238 Anti sense
<400> 25 uugauugucc
<210> 26 <211> 21 <212> DNA <213>
<400> 26 aacgtgcaat atgcaaataa.t 21
<212> DNA/ RNA

21

21

21

21

21

21

an



<213> Artificial <220> <223> Sense strand of si RNA
CPSF6-4 <400> 27 cguucaauau gcaaauaaut t 21 <210> 28
(12) <211> 21 <212> DNA/RNA <213> Artificial <220>
<223> Antisense strand of si RNA CPSF6-4 <400> 28
auuauuugca uauugcacgt t 21 <210> 29 <211> 23 <212>
DNA <213> Artificial <220> <223> Sense priner for
anpl i fying CPSFS nRNA <400> 29 accgttgttt gaactgtacg

2205 213> Artificial
$3233Cnsf Srand 6t Oiin Bdre2 11> 19 <212> DNA - <
<228> 2%23> Aﬁtigense primer for anplifying CPSF5 nRNA

<4003
0 ¢tgotcagc agctgagga 19 <21Q> 31 <211> 28
cggucza 12>°ug;3[7>lgléllﬁ‘E <213> Artificial <220> <2 §> Probe for

adebecting CPSF5 nRNA  <400> 31 tocgggat ac ggacccatca

Quiptact agt 28
212> DNA/RNA
213> Artificial

220>
<223> Antisense strand of siRNA CPSF6-2

<400> 22
uacaacagga ULCUZAcCEt g 21

210> 23

211> 21

212> DNA

<213> Homo sapiens

<4005 23
atcgggeaaa tggacaatea a 21

10> 24

Q21> A

<212> DNA/RNA
213> Artificial

220>
223> Sense strand of siRNA CPSF6-3

<400> 24
CgEgcaaaug gacaaucaat t 21

Q10> 25
L2112

<212> DNA/RNA
213> Artificial

220>
<223> Antisense strand of siRNA CPSF6-3

<400> 25
UUgauuguce auuugecega t 21

210> 26

QL 2

<212> DNA

€213> Homo sapiens

<400> 26
aacgtgoaat atgcaaataa t 21

10> 27
&1 N

<212>  DNA/RNA
213> Artificial

Q20>
<223> Sense strand of siRNA CPSF6-4

<400> 27
Ggugcaauau gcaaauaaut t 21
210> 28

{12)



<210> 32 <211> 22 <212> DNA <213> Artificial <220>
<223> Sense priner for anplifying CPSF6 nRNA <400> 32
agcttgtgat tttgctgaat gg 22 <210> 33 <211> 24 <212>
DNA <213> Artificial <220> <223> Antisense pri nmer
for anplifying CPSF6 nRNA <400> 33 ttttttgacc
cctaacacat tgaa 24 <210> 34 <211> 38 <212> DNA (13)

<213> Artificial <220> <223> Probe for detecting

SIRCEaRf, TRNA  <400> 34 at gtaaacgt gtaaaaactg aaatotgaca

<gagoaatic 38 <210> 35 <211> 19 <212> DNA <213>
aoVtificial <220> <223> Sense priner for anplifying
<23 aiterac ttrand oA cPs@0> 35 tcct ggoctc aotgtccac 19
«s<30> 36 <211> 19 <212> DNA <213> Artificial <220>

auuauuugea uauugeacgt t 21

<210> 29

211> 23

<212> DHNA

<213 Artificial

220>
<223> Sense primer for amplifying CPSF5 mRNA

<400> 29
acogttettt gaactetace aca 23

Q10> 30

211 18

<212> DNA

L213> Artificial

<220
<223> MAntisense primer for amplifying CPSF5 mRNA

<400> 30
cotgcticage agotgagea . 18

Q21 3

211> 28

212> DNA

213> Artificial

220>
<223> Probe for detecting CPSF5 mRNA

<400> 31
tocgeeatac ggacccatea tttotagt 28

Q10> 32

QN> 22

<212> DNA

213> Artificial

220>
<223> Sense primer for amplifying CPSF6 mRNA

<400> 32
apottgtgat tttgotgaat gg 22

<20> 33

1> 24

<212> DNA

<213> Artificial

220>
<223> Antisense primer for amplifying CPSF6 mRNA

400> 33
tttttteace cctaacacat tgaa 24

€210> 34
<211> 38
<212> DNA

(13)




<223> Antisense prinmer for anmplifying beta-actin nmRNA
<400> 36 gggcoggact catcgtact 19 <210> 31 <211> 26
<212> DNA <213> Artificial <220> <223> Probe for
detecting beta-actin mRNA <400> 37 ttcoagoaga

t gt ggat cag caagca 26 (14)

213> Artificial

20>
<{223> Probe for detecting CPSF6 mRNA

<400> 34
atgtaaacgt gtaaaaactg aaatctgaca gagcaatc 38

20> 35

211> 19

<212> DNA

213> Artificial

<2205
<223> Sense primer for amplifying beta-actin mRNA

<400> 35
teotggocts astgtecac 19

Q10> 36

Q11> 19

212> - DNA

Q13> Artificial

220>
{223> Antisense primer for amplifying beta-actin mRNA

<400> 36
geeccggact categtact 10

210> 37

Q11> 26

<212> DNA

<213> Artificial

<2200
€223> Probe for detecting beta—actin mRNA

<400> 37
ttecageaga tgtggatcag caagea 26

(14



