SPECI FI CATI ON PROPHYLACTI ¢ THERAPEUTI C AGENT FOR HER2- EXPRESSI NG CANCER 5
FI ELD OF THE | NVENTI ON The present invention relates to a

prophyl actic/therapeutic agent for HER2-expressing cancer conprising an
energy netabolisminhibitor or an energy mnetabolisminhibitor mnetic.
More particularly, the present invention relates to a an inhibitor for the
proliferation of an HER2-expressi$RECEICATEONHER2 signal inhibitor or a 10
met hod for screening a prophylactic/therapeutic agent for HER2-expressing
cancer. BACKGROUND ART HER2 (also referred to as erbB2) is a receptor
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promotes intracellular uptake of HER2 receptor through binding of the tumor cell and the

HER2 receptor, by which the number of receptors on the cell surface decreases, resulting

25  in an antitumoral effect (Cancer Immunology Immunotherapy Vol. 37, pp. 255-263, 1993).
This effect is limited to tumors highly expressing HER2 (Journal of Clinical Oncology, Vol.
21, No. 15, pp. 2889-2895, 2003). In order to overcome this disadvantage, attempts have
been made to neutralize and inhibit HER?2 signal, like inhibiting receptor tyrosine kinase
for suppressing tumor growth.

30 On the other hand, cancer cells require a large amount of energy in order to
maintain infinite proliferative capacity and metastasizing capacity. ATP is the energy of
cells, and in order to supply this energy, cancer cells increase metabolic pathways involved
in energy production such as glucose metabolism, lipid metabolism, amino acid

metabolism and the like. For example, increase in sugar uptake by a cancer cell is



(Current Opinion of Cinical Nutrition Metabolism Care, Vol. 8, No. 1, pp.

67-72, 2005). DISCLOSURE OF THE | NVENTI ON There has been a great need for

a safe and therapeutically effective 10 prophylactic/therapeutic agent for
HER2- expr essi ng cancer. In order to solve the above problem the present
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prophyl actic/therapeutic agent according to (2) above wherein the ATP
production inhibitor is a gl ucose netabolisminhibitor; (4) the
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m tochondrial activity in or is an AWP-activated protein kinase

act i Vat oand ggtochyndriaachyigpsuppression/ andevidp Buther stadje arcompdishadi thg present3) above
wherein thggeng{)ﬁlcose 2 metabolisminhibitor is a glycolysis inhibitor; (10)
t he prophylacti'c/therapeutic agent according to (1) above wherein the
energy net abolThssntheyprekdnt oventiorepriogides an AMP- acti vat ed protein ki nase

activator; (11).a pr | actic/therapeuti ent far HER2-expressing cancer
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met aboli sminhibitor mnetic is an AMP-acti vat ed ;l)rotei n ki nase activator;
20 (2) the prophylactic/therapeutic agent according to (1) above wherein the energy

metabolism inhibitor is an ATP production inhibitor;
(3) the prophylactic/therapeutic agent according to (2) above wherein the ATP
production mnhibitor is a glucose metabolism inhibitor;
(4) the prophylactic/therapeutic agent according to (3) above wherein the glucose
25  metabolism inhibitor is a mitochondrial activity inhibitor;
(5) the prophylactic/therapeutic agent according to (4) above wherein the
mitochondrial activity inhibitor is an electron transport system inhibitor;
(6) the prophylactic/therapeutic agent according to (5) above wherein the electron
transport system inhibitor is an agent that inhibits at least one selected from respiratory
30  chain complexes I, II, IIL, IV and V;
(7) the prophylactic/therapeutic agent according to (4) above wherein the
mitochondrial activity inhibitor is a TCA cycle inhibitor;
(8) the prophylactic/therapeutic agent according to (4) above wherein the
mitochondrial activity inhibitor is an AMP-activated protein kinase activator;

35 (9) the prophylactic/therapeutic agent according to (3) above wherein the glucose



(13) the prophylactic/therapeutic agent according to (12) above wherein the
AMP- activated protein kinase activator is a mtochondrial activity
inhibitor; 10 (14) the prophylactic/therapeutic agent according to (1) or
(11) above wherein HER2 is a pr otein conprising an am no acid sequence
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(18) the prophylactic/therapeutic agent according to (1) or (11) above whichis a
metastasis/recurrence suppressor for cancer or a pro-apoptotic agent for a cancer cell;

(19) a prophylactic/therapeutic agent for HER2-expressing cancer, comprising a
substance having a mitochondrial respiratory chain complex inhibiting effect and an

25  AMP-activated protein kinase activating effect;

(20) a method for screening a prophylactic/therapeutic agent for HER2-expressing
cancer, comprising bringing a test compound into contact with a cell to determine
intracellular energy metabolism;

(20a) the screening method according to (20) above wherein the indicator of the

30  intracellular energy metabolism is an ATP amount in the cell;

(20Db) the screening method according to (20) above wherein the indicator of the

intracellular energy metabolism is a mitochondrial redox activity;

(20c) the screening method according to (20) above wherein the indicator of the
intracellular energy metabolism is phosphorylation of AMP-activated protein kinase

35 (AMPK) protein and/or phosphorylation of AMPK substrate protein,



(21d) the nethod according to (21c) above wherein the m tochondri al
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fromthe resprratory chai n conpl exes 1, 11, IVand V, (21 f) the

met hod accordi ove ere tochondrial activity is TCA
cycle; 15 (21g %E?%g%péﬁfapﬂgyﬁﬁat{ r}-g%ﬁg)exgﬁgs\}%gmpepwnpﬂg "%l ucose

net abol i Sﬁmbﬁlnggharg?Imetmhslﬁ?omln{lﬂ@ng@iéﬂgﬂn@%enﬁh ifhibi€ioh;21) above wherein
the step of mmcking the nergy metabolisminhibitionis a step o

of
activating AVP(Zl&) theanethod a%qoedmg ks @43 above(vhergin she gnergymetgpolism is ATP

preventi %&Jﬁ&%l ng HER2- expressi ng cancer conprising 20 m m cking energy
met abol i sminhiBition; (21j) the nmethod according to (211) above wherein
the sbep of m r(rildi&itlmgmeﬂledggcordiagab&m)smhdvnmmtcﬁnde’EP produdipnds ghucosevat i ng
AVP- activated protein kinase; (21k) the nethod according to (21j) above
wher ei n tnﬁeéas 5151 of activating AMP-activated protein kinase is a step of

i nhi bi ting m t ¢zlhy i héathod@eddovdihy to @IbY abdve avhierdih dik dlodosp hevabolisingd 41 eat i ng
HER2- expr essi ng. cancer,, conprising admnistering an effective anount of an
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(211I) a method for preventing/treating HER2-expressing cancer comprising

20  mimicking energy metabolism inhibition;

(21j) the method according to (211) above wherein the step of mimicking energy
metabolism inhibition is a step of activating AMP-activated protein kinase;

(21k) the method according to (21j) above wherein the step of activating
AMP-activated protein kinase is a step of inhibiting mitochondrial activity;

25 (22) a method for preventing/treating HER2-expressing cancer, comprising
administering an effective amount of an energy metabolism inhibitor or an energy
metabolism inhibitor mimetic to a mammal,

(23) use of an energy metabolism inhibitor or an energy metabolism inhibitor
mimetic for the manufacture of a prophylactic/therapeutic agent for HER2-expressing

30  cancer; and

(24) a method for preventing/treating HER2-expressing cancer, comprising
administering an energy metabolism inhibitor or an energy metabolism inhibitor mimetic
to a patient expressing HER2 and having increased glucose metabolism.

The present invention also provides:

(1) a prophylactic/therapeutic agent for a disease associated with HER2,




10 HER2-expressing cell, an HER2 signal inhibitor, a dephosphorylating
agent for HER2, a netastasis/recurrence suppressor for cancer, a
pro-apoptotic agent for a cancer cell or a prophylactic/therapeutic agent
for rheumatoid arthritis. Furthernore, HER2-expressing cancer can be

prevented/treated by adm nisteri, t he ener met abol i sminhibitor or the
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of 20% (1009 . 25 BEST. MODES FOR CARRYI NG OUT THE I NVENTION (1) .
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product i oretabmlismr ansporter, AMP-activated protein kinase or the |ike, and
thus an "energy netabolism5 inhibitor™ typically conprises, for exanple,
an ATP production inhibitor, an inhibitor of transporter activity or the

like. The "cell" i ncl udBRIFF OESORIPITION GRTHHE DRAWRNGS. 9., mamal cel | s),
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25
BEST MODES FOR CARRYING OUT THE INVENTION
(1) Prophylactic/therapeutic agent for HER2-expressing cancer comprising energy
metabolism inhibitor or energy metabolism inhibitor mimetic
The present invention is based on the finding that proliferation of an
30 HER2-expressing cell is significantly inhibited by suppressing energy metabolism or by
mimicking energy metabolism suppression of the cell. Thus, in one aspect, the present
mvention provides a prophylactic/therapeutic agent for HER2-expressing cancer
comprising an energy metabolism inhibitor or an energy metabolism inhibitor mimetic.

The “energy metabolism inhibitor” comprises a substance having an effect of

35  inhibiting energy metabolism of a cell (e.g., a synthetic compound, a peptide, a protein, an



non- pepti de conpound, a fernented product, a cell extract, a plant extract,
an aninmal tissue extract, plasma, etc.), which may be by itself or
contained in an agent, for exanple, a glucose netabolisminhibitor, an

am no acid nmetabolisminhibitor, a lipid metabolism 15 inhibitor or the
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for examahknal tiefiRNRAECt, Plaihi,Gtdl), Whidh/mey Be B¢ akelf E@MBlifddlin 2AGEEAJRAI N,
arachidonic acid or the_ | i ke for conplex I; malonic acid,

di meghy| S¥MEPl§ed mitoghqmarial syl Haybitar; 2 glyeplysis shabitor osthetlike | j ke for

conplex |l; antp k s : ke sarachi i | t | for
coggl ex Il1; soglgﬁ%hg%%g%lgfg%ﬂtgg@%% r gigﬁg%@g uslgllf)?tglgeqﬁsgl oa@?f {eibtgfne,
dexamnet hagvbigng mitdeboddriad adtontycodfumstion(e.2,, 4 spithétio cophmount, a peptida.canyci n or

o LS5 R, LB bR SRR D T G ) LRI o
havi ng arxeidteat anirhal tisgudéttiadg pldsia, etc.), which may be by itself or contained in an
25  agent, for example, an ¢lectron transport system inhibitor, a TCA cycle inhibitor or the like.
In addition, suppression of acrobic metabolism by, for example, induction of low oxygen
state or restriction of a nutrient supply such as sugar, lipid, amino acid or the like can be
considered equivalent to the use of a mitochondrial activity inhibitor.
The “electron transport system inhibitor’” may be a substance having an effect of
30  inhibiting an electron transport system (e.g., a synthetic compound, a peptide, a protein, an
antibody, a non-peptide compound, a fermented product, a cell extract, a plant extract, an
animal tissue extract, plasma, etc.), which may be by itself or contained in an agent, for
example, an agent that inhibits at least one selected from respiratory chain complexes I, II,
I, IV and V.

35 The “agent that inhibits at least one selected from respiratory chain complexes I, II,



cycle (e.g., a synthetic conpound, a peptide, a protein, an antibody, a
non- pepti de conpound, a fernented product, a cell extract, a plant
extract, an animal tissue extract, 15 plasma, etc.), which may be by itself
or contained in an agent for exanple, trifluoroacetic acid, salicylic
acid or the The "gl ycol ysi s jnhlbl be a substance havi ng an
ef f ect 0% 4%%‘{ A3y bgapubstangehaymgan cgfgfdtﬂﬁéttngattﬁ?ﬁcﬂyﬁéeleat ﬂgfﬁﬂ

protein, -apirdidky BRsY corﬂ}gl@% IPAPH, qLV an@ VRO NElsyrith ﬁrcﬁﬁxgbﬁﬁd RIRAHES, a @ ceI |

extract, a plant extr ani mal tissue extTact | asma, etc.),
whi ch rrayrcﬁembgn antibefly, agroncpeptidé eerapoundan fexgenied PfQﬂUC'e%&ﬁB festract, a plant

2- deoxy 9Lyasem ARMLYIBLL O H51cshiat UL Y MABHBAG LM Pl o Bkibbg A1

"am no aC| I'smin a su avl ng an ef¥8ct of
inhibbti lagem,nﬁonexamplel, mmtlaim)lptermﬁm xgyxot]aaa;lmdpwwm mtqg@mmdarawlp@ptl de, a

protein, & nt.i a no tide. d afe ted product, a cell
extract, 8 i?ﬁm@ﬁfj’%ls leéﬂ 'gglgaﬁiaﬁﬁjlcgﬁeggﬂeﬂ%ﬂ# a@&%‘@‘pl asma, etc.), which
may be byz rthaﬁiytm@tﬁmﬁfaaétané)%@ thd il YoR8&iplex TR bntiRya A tizmatel fifi, Hschidonsas | on

i nhi bitor %.w,ham nooxyacetyl acid, etc.), a deam nat lon inhibitor, a

decar boxwéﬁr l??rﬁ%wleplczsllﬂt spdiym peide, pyanide, hydepgen suiSidr bidresorisneor - may
be a subgtapcénf éQBth@'itkaf d%%}nf@ xt\ﬂli'zpaﬁﬁt eﬁdl%%m%g@ﬁaﬂrnogbﬁl201g

synt heti c conpound, a pepti proteln, nt1bo ptid
conpbdind forapoﬁmme‘nt EQACB (cadtnpty] cyanade-4- (mﬂmpamtqthca(yb phmtyl}wdramt) orathe ani mal
tissue gr{gract pl asma, etc.), which may be by itself or contained in an
agent, f ‘exanple, a beta-oxidation inhibitor (e.g., tetradecyglycidic
acid, etc.). Tirhe “TOAidytleGfihibitor meaishizos §ubstafied haviiigyan ¢ffct bEindibstisT@ACe
having an effect of _inhi b|t|n a transporter activity of a ce | (e.g., a
synt heti&ycﬁsﬁ%%uﬁayntaetwecemmen aw&? iarproteyt; ap ANtbadYBYR-PEPUN- pept i de

conmpound coRpb@idTe FérRnRAGH Lt aaceﬁ%kh*aﬁxé f)ﬁﬁ@ extl%.cpbﬁﬁﬁm@fhéﬁ%textra& an
ani nmal tlssue extract, plasma, ), whic bé by itself or contained

in akd agehsma, ﬁmrvdnelgnw behy ltsmnr mata;neabfn atrrmsqathrteemna@t imflyogoacete | ude

but not | transporter inhibitor (e.g., phlorizin,
etc.), aél@ ga?gﬁﬁca%c?%gﬁlg%?lﬁ% acid transporter inhibitor (e

al pha- cyano 4- mydf‘giwaiymmamﬂlm;r” pmghbarsuhﬂmamabmmmﬁ"scﬂdf(mlnbttmgl d, etc.)

and an 5 amdtr orter hi bi t nt) bi cycl o hept ane
o ooyt e DR B3 a s Koy s Bepie: Aotk 25 ABUP UG LB PRRAGE ( BOr) )
etc.), aB&np&ﬁidUd‘fcrﬁﬂ:ﬁtedsgﬂ&ﬁicﬁ'hc&llteﬂﬁhctl §pxaﬁpa@taez 2h ahitddl BkdueR@trener gy

met abol i sm of a cell by inhi biti ng a transporter activity to suppress a
supp?*@/ oPlagma,med.rvatieh ey ds daritpelf 67 carriaingd i agsl farAxampiehe cel |. 10 The

‘ener gy %ngéslﬁéd%%ﬁﬂh% cFQ ?géﬁ@tl?dr%x?t Mﬁ&tance t hat 1 nduces a

physi ol ogi c ponse o a ce rom an inhibited or starved state
of energy et abol‘asmo (@eidgnetalpdlsapinhibjiod! mey baadublkiqice hpviog wh aeffecdmfof a

pr ot ef 1. SARAE obih i ARl Bb ORI B LSS0 o EDRAEE 1 2"
antibody, a non-peptide compound, a fermented product, a cell extract, a plant extract, an
25  animal tissue extract, plasma, etc.), which may be by itself or contained in an agent, for
example, a transamination inhibitor (e.g., aminooxyacetyl acid, etc.), a deamination
inhibitor, a decarboxylation inhibitor or the like.
The “lipid metabolism inhibitor” may be a substance having an effect of inhibiting
lipid metabolism (e.g., a synthetic compound, a peptide, a protein, an antibody, a
30  non-peptide compound, a fermented product, a cell extract, a plant extract, an animal tissue
extract, plasma, etc.), which may be by itself or contained in an agent, for example, a
beta-oxidation inhibitor (e.g., tetradecyglycidic acid, etc.).
The “inhibitor of transporter activity” may be a substance having an effect of
inhibiting a transporter activity of a cell (e.g., a synthetic compound, a peptide, a protein,

35  an antibody, a non-peptide compound, a fermented product, a cell extract, a plant extract,



transcription-translation, change in protein degradation and synthesis,
etc.) without directly 15 inhibiting energy netabolismof the cell (e.g., a
synt heti c conpound, a peptide, a protein, an antibody, a non-peptide
conpound, a fernented product, a cell extract a plant extract, an aninma
tissue extract plasma, etc.), which may ﬂ§6|f or, contarned an

agent, f@n anigne HsTus, exaﬁctmlpsmetqt%mmy b? hy Kb erecontainedin sn aggte

" AVP- act | W ) DaMidig an
ef f ect %?ijeg%t?%at ]Flﬁgﬁ agtgéd\géaé?% v ot erhﬁﬁk%rtrggtte)l%géwg % nt hetic
conmpound traasmeqat indiéhitoa (e. 9; pllerinin, ein. ),ammnbwd;wdalaﬁmqybtmsaeﬂerd uad, a

fernmente ext.ract I

extract, (a E‘a a cg?r@'?'%y%?&ﬂ%m%’é) @1‘1&%" ﬁ@ﬂgﬁ%c’g% g’.“?rdg Ril t%jnaﬁa%le nt .
Exanphes ahﬁm‘d wieu’awpoﬁet inhibitot Gdg. Ihaﬂﬁﬁdb@cyﬂdheppimmﬁmowym ad)dlf ormn, Al CAR
(5-am noim daz am de_ ri bonuycl eo n.in uIrn sensrtrzer
(e.g., ti® @moiaeﬁ@ 522%%%@?4%2@ S DAt A ptade )

hydrochl Qihdfike RN phb13 %@ nﬁtlaﬁngeaagt nrett%ﬁaﬁ ofﬁl@él%? iibiving GBI eat e)

regli xane, netoglitazone, rivo azone, edaglitazone, tesaglitazar,

ragagl it alzzarportm aqgtltbfttezeppressetsagplwﬁgéhbsmwww@r engsgy AiglabPHFB 98,

etc.), a L jcl ude any substance that activates AMP-activated protein

ki nase to suppress HER2 phosphorylation. The "AMP-activated protein kinase
acti vator" may 'Itha\fmdrggemefabehﬂm ashibiber niimetio¢ may deiashibst@@edbatiinducys a

I nhi bitor tioned abo E herei nafter,. .al or ferr to as a
protein (prtlﬂ@gﬁrrgﬂaé’ﬁfe? ]l[_}eRLﬁtléﬁﬁ 1 45, 1ppikitkd ﬁrs \?ﬁ? tﬁ{etqﬁgenfﬁggsent

i nventi Omﬂetmlsﬂﬁ(le% Cjﬁabép}beyl&mn ﬁldrtﬁbhﬁ@ho@ﬁtion of alpe@aini, chaagtfin am  spl een
cell, a nerve ce a glial cell pancreatic 0, cell, a elomgl a
nesangi alameant of @twtaﬁg@nm@wtzem,rc ange 18,3p GEEYRAMICASHVILY, £ cel I

an. endot fyehidpiefltans @i, ?ﬁﬁ?eﬁﬁ rihldegdadior LRYnAELL ) Witﬁ@ﬁt%&@ﬂl)t

adi pocyte, an |nnunocy e crophdge, a

nat ulal lohibiting cetrgy nwta!mitsmcﬁltlhq cﬂl (egutarsypthietic cempourd, basﬁp’m ﬂpmlﬂ,, an
eosi nophi | i ¢ C teI et.c..)

synovi al aEé‘PPgU‘LY %HB%BE@&‘% mnguﬁ%nae LR éd% duCt eob?ggd?g%%&gé%g%él ast, a
mamary eflahim# tRaRadxinact plabmayeta), sélicimayg &k by 1t®d§1far gongainedsar ageat, for  a st em
cell or a cancer ell of these cells, etc % froma human or warm bl ooded

ani mal ( EXgnpleg sactiyated profein kipase activiliteken, rabbit, pig, sheep, cow,

nmonkey or the %E@meawtltaapp@telmﬁsﬁ afcﬁeasmﬁtgt §e ﬁétﬁas%%ﬁmmg fiOBffect
exanple, brain, a site of brain (e.g., retina, olfactory bulb, ~amygdal oid

nucl 8r, ofactiatins AMP-activatesheroteimkinase (g mtheﬁy pomBeUTsr HEPUdSs &br al
cortex, pggtgglh!ﬂ?m& boﬁg,r etpo'?‘t g}geé#yhe F@lﬂk}@lﬂ‘l&l g?%rﬁ%%egq)'re&u& aarééllg:kgﬁa 1 ltaﬂfmCh

pancr eas, yr ol and, gal bone
mar r ow, a:dtrmta:in @ilmaﬁussakextracmptzshm, etcymghich Gnayi t@d@tltseﬁ'drrcammn(eé ngan | ar ge

i ntestine or, s nt e dvess | , .heart, th |l a pIeen
subraxi | 48R o EaapleR iidsdi ot ©Re S Frbha Y BLErErEATGOR

pl acent a,(s- aﬁﬁ@dﬂﬁdazblmﬁcalb@kd}hlde sibshnRil&sidel Salifsudih sthtizer keg., &o@ltt@icﬁien
derived froma blood cell or a cultured cell thereof (e.g

CTLLZ2D, megitazppeipr 3saltfhersof (prefsrabiy, hidngohlorige), @Slatmneor mfrﬂlQIGOR/U_T 10,
CCRF- CEM(pI:EférablSr, mélHﬁtEﬁ‘tregl&%[ nléﬁght?azo@n;%ghtazone, edaglitazone, tesaglitazar,

ragaglitazar, muraglitazar, metaglidasen, naveglitazar, balaglitazone, etc.), and include any

substance that activates AMP-activated protein kinase to suppress HER2 phosphorylation.
The “AMP-activated protein kinase activator” may have the effect as the “mitochondnial
30  activity inhibitor” mentioned above.
HERZ (hereinafter, also referred to as a protein of the present invention or a
protein used with the present invention) may be a cell (e.g., a retinal cell, a hepatic cell, a
spleen cell, a nerve cell, a glial cell, a pancreatic B cell, a myeloid cell, a mesangial cell, a
Langerhans cell, an epidermal cell, an epithelial cell, an endothelial cell, a fibroblast cell, a

35  fiber cell, a muscle cell, an adipocyte, an immunocyte (e.g., macrophage, a T cell, a B cell,



15 SKW 3, HUT-78, HUT-102, H9, U937, THP-1, HEL, JK-1, CW, KO 812, MEG 01,
etc.), or a synthetic protein. Exanples of HER2 include a protein

contai ning an am no acid sequence identical or substantially identical to
the am no acid sequence represented by SEQ ID NO 1, SEQ ID NO 3 or SEQ

ID NO 5, and a partjal peptide and a _salt thereof. 20 Exanpl.es af amno
acid seqaddBEd ki ﬁ‘ﬁﬁgrﬁ mastcpllj arasizophil celd a basopidi 67y ar pesaphyicdisle

repr esent,ed by B%iaPER, lalenbite b%dﬁéeenrﬂnno
acid sequengte?s T?E@aiegt%&t 5%‘%? |g’he§yn plraef erably e;g%yt}t 60% or hi gher,

nore pr e:fsteolalmtymamaclam%mmmmmﬂ a hepasicgeld or p sb0a §DIbAT agWOEUSIOT KElgher |
particul ar ef er abl r 5% or
hi gher 3&&)%6 @f%%ﬁmf 62150?31}5 ge/% t(gr}siﬂe)gﬁze‘rlllg{eﬁﬁte)present e% aﬁ%%%t(?% ¢

1, I SEj@ | Bui¥ea p, @ﬁ ﬁ&lceeL Elnbl@nl ﬁblbltj-pgpimgy, cofv, monkey mgﬁzlégr), sxqqtmﬁ( nee can be
cal cul ate u5|n nmol o cul atio orjt i 0

Center f 3¥hefs e Peggrgsqqf Joreerle B %Sl@&?@\fﬁl&% Gnehe Oéggﬁxg%m)

under thgnf h£1em1ﬁﬂ1e<a9ribqgatll BHBESImIR] Melamud QiypefidlanRBNedrEbral dodek] X =
BLOSUMG2; t)% ltering = g%%la i)fjrBote|ﬁr‘?acontafanlunl nyé)?an am no, aci d sequence

subst ant imgdujla Pd@fﬁ@bfébm)t @mai@mmalwmal@éqﬂeme Pé’ﬂﬁf@%seh{d@EY»WmSEQ | D
NO 1, sgg] it thyPlid phia! BidRada: BB m%u[ﬂ&*vuegﬁ
an 1y 1

Hp!nﬁxscl% RhHE) te| n
cont ai ni 7§ an &M oo ac, se ence su t|c
aci dleeqtalegesmrerteqmt(asgmaegb in;esﬁ‘ﬂ;oﬂ @Mteknn@ﬂ@ob@veml Beant; tISE@slgbalm 5,

and havin 12, Su tlal I tiv] to,th rotein,caontaining the
ani no aC| legw, sy ﬂ 5%151"1‘ %%@P%;E@S*agﬂ@df %5% Yooy gieeatay SEQ I D
NO 5. Sritess, %lﬂéTEJnﬁt @kelatamlaeaaai the ik, dp‘i@t&im d@ivea(ffdnv aﬂayoddmelmdes HER2

action and the rase subst ant | al | de [ n hat their
properti éyltaged CP]éiQWﬁQféq’ gis R@FatMleC rWé 5!'—0‘%? QﬁKof Rsez.
phar macohggliCRloMRY) MOTAYS, MUE‘FZI()&@UI&“CEM tT%LL it KRwriéht, %@R@frﬁsﬁ-bl ME-37,

equi val ent (é.g., about 0.01-1 fimes, préferably about 0.1-10 times, nore
pr ef b abISK'W-3 FBJR78, HE3)102WHP) Te‘%hé“fﬂ?.ténHELaIK-\leCNﬂéﬂéOss1@&15@@&911 tie)d evel
of these activities, the nolecular weight of the protein or the |ike may
be differbAty™ ﬁtllct%fé”‘%re exanpl es of the proteins of the present

i nvention al so Bxatpldef HERXiatlude a priteinrentitihg asapimoteidsweqoane adentiog (i)

17100, | oG s T e g S0 Spienes prspenket B SFOUEICEN,SE01g ¥

mor e preflﬁrra@lyﬁ@ﬁgr@Nbls%ﬂsgmp%gwémﬂeA @ltalerbbEm the amino  ac d
sequence represente SEQ EQ I D NG or SEQID NO_ 5, (ii) an

am n80aci d seqlﬁéﬁmlaﬁ@&mcaacsd PREVENGSH S‘Gbﬁ@“@ﬂllmﬂ‘@é tothe agpipe asiftmat el y
1-100, prs&eae@l%reﬁgg%wsgﬁﬁm& 138pQRLATE! 30k KERPIS RY: BRhalde dndd MOre

pr ef erabl'y*sever acf fot e amno acid sequence
r epr esentaed d&gu@i@ Ih@lﬂ@bohtS%Qrﬂm[gHHOpréfemblylﬁ)oﬁE@% or higheSmarei i) an

amino ac ipcli'efgreagyy a out ?(?% 911g?1e8| y e pre éra‘g]%bgﬁt 094 6t lgi%hg‘; particularly
preferably about 90% or higher, most preferably about 95% or higher homology with the

25  amino acid sequence represented by SEQ ID NO: 1, SEQ ID NO: 3 or SEQ ID NO: 5.

Homology of an amino acid sequence can be calculated using homology
calculation algorithm NCBI BLAST (National Center for Biotechnology Information Basic
Local Alignment Search Tool) under the following conditions (expect value = 10; gap
penalty; matrix = BLOSUMG62; filtering = OFF).

30 A protein containing an amino acid sequence substantially identical to the amino
acid sequence represented by SEQ ID NO: 1, SEQ ID NO: 3 or SEQ ID NO: 5 may
include, for example, a protein containing an amino acid sequence substantially identical to
the amino acid sequence represented by SEQ ID NO: 1, SEQ ID NO: 3 or SEQ ID NO: 5,
and having a substantially identical activity to the protein containing the amino acid

35  sequence represented by SEQ ID NO: 1, SEQ ID NO: 3 or SEQ ID NO: 5.




approximately 1-100, preferably approximtely 1-30, preferably

approxi mately 1-10, nore preferably several (1-5)) amno acids inserted
into the ami no acid sequence represented by SEQID NO 1, SEQID NGO 3 or
SEQID NO 5, (iv) an amino acid sequence having a single or two or nore

, tel 0 f tel bly
Sppr oki mat ol y T GRartRls 81 peRERiEhy et art ay ik HERY it S ari no
acid seq Uﬁﬁ%ris%%ﬁﬁ%hﬁﬁ%r RenSEY ﬁ@aﬂﬁcﬁlat]thmggfapl‘:ﬁeyﬁ}e ﬁeﬁicaﬁﬁcﬁath

substituted  for other anm no acids, v) an _amno acid sequence obf ai ned
by a contihphysiolegishl @n&menacpmﬁmbswam on usf HER actiemer the dike e prefesablor

substi t utéqian,a e%ﬁfehéaﬁi@gﬁ 03908 n%?egaﬁﬁcége?%ﬂ?ﬁ%dt A ?'0 ﬁ&%! qn@lregaré}gttably

particul a T'n ‘accor r'epr esent ati“on,
pr ot ebns 0. 51-2tthﬂesmrvelﬁlfrthe gpatititivedhcton subiawsethbﬂe;/el\bfthem acamtx(es,rrhc\o term nal)

at the left edand rm nal arboxyl termnal) at the right end.

Pr ot ei ns Y& %Yﬁg’%‘éﬁﬁ? BUOLHR °§ ﬁ\?éﬁ‘?%"rﬂ?%‘@%l fhg proteins containing the

am no acid seqtmmenﬁ&er@@ﬁme@%fl%;ﬁ&@ldsfém rksdi ihvidAiéh astyumudear boxyl

group (-COOH), carboxylate am de (- CO\IH2 or ester (- 6]1%3&5
IO

& ter i ndp-cadol ptRpsSUCkas nm&e%?omépmsél) afl@mle&aﬁéls%que@ﬁ @V&}&%m

such as I S ly. | e,

cyel oal kol Car ouesE Lk eopr B 1100T AISKRR, affroRmitl1 0. BIefEaPlr & 1o
aryl 1§r ougppsuxdhataly bﬂl@,nybreqwrefambhpskuvhlgal (1- S)Omnmxmamdlsedelﬁéd from the ammw group

such as phepyl - Cl.

a- napht hﬁm eqﬂemglrﬂvfeseél; 8&5%@551‘9% hmﬁé%tﬁ%ﬁﬁwb@aﬁ &5 %’Xy nmet hyl
gr oup. ( 3&1’thlac1ﬂheq1wn|0é Baving)s €6l glsl dritwb hﬁn@fﬁ&ﬁg’ll:ﬁipﬁ»&mhteﬂg"llhae prefemxwl
group (or 10 car ate a position_qther tha e C

ani dat ed BPTEIPEED aeeeg)imppg%wate %¢0be°mﬁ%r?bgﬂ S?Vﬁraﬁﬁg%}}raa@le? n used
wi th the PIRARE] !ortH@Hﬁﬁlﬂfhcﬁ&fqﬁénde'}eﬁr@ée%téaao%es}ﬁ@m% 1,/9HQ Ay AP For €St er
at the C-termnal described above. Proteins Used with the present invention

“al so lﬁncl%@ID%@eﬁ,|(n1)\;m|auhnew1dm¢q’qlencsa‘wgﬂmﬂos1@gleantw ermafe(gl8-am no aci d

st ue g0 M RBHL Pl RiPL S9! SRR o RARN IO FERNE
acetyl grpmﬁa)a,bl;t seosml (IHS)anim acidgd inkerradriatorths hthire md)shquacbebypredmmddge of
Nt or ™ el IOl i BY SRS AR RO e MR S e
group, ets@ngle eNtvdd &l HereGBal, ApSoxAiatélPtiL BOD hRESHAK aﬂaﬁroﬁﬁhﬂ@lyalcl”@ I s

pr ot ect ed an appropriate protecting group Cl -6 acet roup such
as | 9. Gafrrkér?@yx appreftipately i - 19 Ber Ieefejr@h?mvegq(! éh%))@mlaewd@ﬂb%sﬁmlm )
conpl ex prof &hﬂ%pgg%}e&ﬁtedsoﬁrpﬁjﬁé IS, ST 35 Rics ik MONRNBs kil

glycosylatlon I C exa tel ns us he present
i nvent i orfoi othkuateina apidst @i (W) acaminei acidwgqudnee ahtahtcda\m a:bcmdqnuime)f rabprveesent ed

by SEO | D NO i h
Y o osenten by TedoRtShEpF e tkAion. AdteidiCor SR inIES AR b Suenge
sequence méfioase ah@d Ay nSiffxtidilddy lirhited.

25 In accordance with customary representation, proteins in the present specification

have its N-terminal (amino terminal) at the left end and C-terminal (carboxyl terminal) at
the right end. Proteins used with the present invention including proteins containing the
amino acid sequence represented by SEQ ID NO: 1 may have any of carboxyl group
(-COOR), carboxylate (-COQ"), amide (-CONH_) or ester (-COOR) as C-terminal.

30 Herein, R in ester may be, for example, C,.¢ alkyl group such as methyl, ethyl,
n-propyl, isopropyl or n-butyl, for example, C;.3 cycloalkyl group such as cyclopentyl or
cyclohexyl, for example, Ce.13 aryl group such as phenyl or a-naphthyl, for example, C7.14
aralkyl group such as phenyl-C,.; atkyl group, e.g., benzyl or phenethyl or a-naphthyl-C;.,
alkyl group, e.g., a-naphthylmethyl, or pivaloyloxy methyl group.

35 When the protein used with the present invention has carboxyl group (or
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A partial peptide of the protein used with the present invention may be a
partial peptide of the above-nentioned proteins used with the present

i nvention, and preferably a partial peptide having a simlar property to
that of the above-nentioned proteins used 20 vvith t he invention. For
exanple, a peptlde having at |east 20 or, nore, (gferabl 50 or nor e

pr ef erabl°9'r bowylate) Aot Rositips ethenthansths i-termial gmidgied or epbett P@?@F‘X@?“@OO or

more am peyy RG AR h ik @fofemgewum Beesaft iflvafiBHS NEGePn thitQa8d Ahebe used
with the pry sent 1 nventi can used. 25 Furthernore, the partia

pept i de dereaxamipleds estereat phe€denminahdeserited ahaye. have a single or two or nore
(pref er abl v apgy ikl io 20y Gy BhSI@ otuAORHTA b It o @

preferably severa 0 aci rom e am no aci d sequence,
may have geoupsifiagileterminabamiro sadd eesidue aéé gr atethiomperasiduepiseirytedte@®y anor e

r ef er abl oxi mately_ 1-10 nor e bl eral (1-5 am no_aci ds
Pdded top%{‘?‘?ﬁé)tﬁ'ﬁ\gi}’(i%ulh &G GeAfdhgoup i a5 cves A0 yy@?“ ﬁ f%%i?yégf%r"é |
(preferabkat p@eﬁ@xma@é ﬁi Whikh 3%@9&{@ reﬁ@ﬁ@ﬁ@bﬁ&dwm&xag@@ﬂwﬁhﬂﬂ in nore

preferably severa (1-5)) amno acids inserted into the amino acid
sequence yivgris nﬁpgl%v@e@xghm thoge in Which g sHRstisuanp fes- o1l P Ha ppYREIREP2 | v

1- 20, nox 5))
ami no_act St e SR AH, ndo AP GK'JFBHAIN o i Rl ML i B el Tt
35 | hO addimtinmagid is@oEeted lbmanabpxmbnaﬂmqarwacun%mﬂefﬁg d@1 sisety]\graup subleapr esent

i nventio be any of carhox rou - ar

ani de (- %Oillgéﬁ 1 gQyn, ?gf a@&ﬁ?;? méll ﬁ&lugrogtagvlt%%u b%rvcé) “Hﬁ‘??{?%heg‘as B el) n
used WItfaoichmedoglsrécqﬁ@teiﬂs\tmhhw@ﬂehﬁron%ﬁglyabsymﬁmldes used vvnth t he
present invention also include those that include carboxyl

5
car boxyl ate) aSPecipee¥amples ok the pratejasused ovith the PresEa) m"%‘\’@*}é‘l‘i %Egreﬁﬂ%n
am no gr Qup f?{l)r;g {86 albidSATl SfueRtD @ﬁre@éﬂt&l 15)3§EQUIB I(Ié 9 a ]IarGFelhbb&ﬂmﬁﬁxgrtﬁé' due)

. is protecte a protecting group, thos€ in utamne resid
pr odlig ed amnahaid seqmenasf represanted b SEQADVINGo 3] @d emrptsgl mlmmmglmarmn@ed

t hose i na\é\ﬁalsg naéﬁi;’?éS'ﬁﬁtﬁgﬁyg%ﬁﬁ?ﬁ&% chain of an intranolecular amno

acid is protect , e protecting group, or conplex proteins
such as 10 so- egidrigeal pgptideogfi the pfdnsnmbaiwhﬁﬂe raeseat inheticghmay yeoparttial | on.

The parti al tides used with the pres venti on may al sqQ be. used as
Anti Gons PRAEREG AaE TaEM O BOLPREIRAREE 316t RESHR JreTHE S GRI PRI o
pepti des Yaeid] Méptide hi@nphRRRIMr gnﬁb(a?@rttb(ﬁ{ht oPfHelt8Bve-fihii nal prbteins used

physi ol ogi cal | 'y accept abl e aci (e’g., inorganic acid, organic acid) or
based015 pathghe inyertign. netal salt), particularly preferably physiologically

wCoep a1 20 Rob gy e EATBLE0 B pRyEnamiy ol gk = 1
aci d, sulptefeiablydtfi at)morer mesd grefevatih 10 gamore, awstsefeeabdy ZO(hmem;)rb amino
acids of the structural amino acid sequence of the protein used with the present invention
can be used.
25 Furthermore, the partial peptide used with the present invention may have a single
or two or more (preferably approximately 1-20, more preferably approximately 1-10, more
preferably several (1-5)) amino acids deleted from the amino acid sequence, may have a
single or two or more (preferably approximately 1-20, more preferably approximately 1-10,
more preferably several (1-5)) amino acids added to the amino acid sequence, may have a
30  single or two or more (preferably approximately 1-20, more preferably approximately 1-10,
more preferably several (1-5)) amino acids inserted into the amino acid sequence, or may
have a single or two or more (preferably approximately 1-20, more preferably
approximately 1-10, more preferably several (1-5)) amino acids in the amino acid sequence
substituted for other amino acids.

35 In addition, the C-terminal of the partial peptide used with the present invention
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acid, formc acid, propionic acid, fumaric acid, maleic acid, succinic
acid, tartaric acid, <citric acid, nmalic acid, oxalic acid, benzoic acid,
met hanesul foni ¢ aci d, benzenesulfonic 20 acid). The proteins, the partial
pepti des thereof or the salts thereof used wth the present invention nmay
be produced fromthe above-described human or rm bl opde jal  cells or
tissues HYaRbHHticarhexyl WE&(‘iQQpﬁbtcﬁE?d’Wﬁ%(\é\%Qﬂ a d%cirgﬁ%&%zggf SHSduced
by cul tl{[(ij@@Rg_ transformant contai ning DNA coding for the protein.

Alternatively, "It may 25 be produced according to a known nethod for

synt hesi zi ng” a Sieplar @she shoos-mentioned pritein usedewisha thei presepeiny prftory herpagial or
the salt SRl . . s l. 1] he
uman-or Asanu eph SRE S A o0 BRI i RTER inglh BB ERED (o 7C;
or thé | idaehoxglutk)tahe posdton dihegthan theaC-teradmal phosguiniwhicdamadinospbgt efthby a
conbi nation of, chromat agraphi es such, as, reverse.phase r omat ogr.aphy and
- excha Vg RO S 5-£ PRy SRR & BRI ok PIPHEURS ERuPn
used Wi t ihddean WRSENElutMYiRe tdsRitie FROGURED BY ¥leaie WM ceatnalls; @y Isong as it
contains a nucl eotide sequence coding for the protein used _wth the

present imvesiutasine-pxidized.dhpse in whighsa syQatituppiongidechai obin igEABERIsCUBNA,
genom ¢ ' | jpo ' bove,
OonA 35 155 pOUEE o doh bl e b DS B ad et
D:\lA. 1_052 sﬁmllgtégbfoopmmts_tgﬁrhamgomd tfhrAlcalgia ghwpsjldg?gnyt of bacteri opha?e, .

pl asm d, cosmi agenmi d. or el se, Yo} i.fication can he perforne

i roct 1y by ReviiegBETpeed s i 1 Fusp CBRerdon o2 F B Ca Rl e,
si mply r ebeprodocih@ aftgbddiesPCR  net hod) using total RNA or nRNA fraction
prepared fromt gﬁégg%_e- mentioned 5 cells/tissues. Exanples of DNA coding

for the proteir Prpicing 8T Biedssind Pepfiden tpeshvith the eseniet i 8 g t he
nuCl €0t | daBeHRRAsiGIBBERPRIERaM: a5O(L B, Margatic S50 orDehOlcidh @basiEQ | D

NO 6, or any \ contai ning a nucleotidé sequence that hybridizes with the
nucl 88t i dde.geglkel arstalspltl pariicalrly pramgblyphysiolagicaiz@cedptaly acid addig@n | D NO
6 under 1 | O i ndition A . . for | .. havi ng

a propert g/ altsgéu bgﬁtxéﬁﬁ)iﬁéél ‘1?33‘9% Scilgtg I?C(II:‘% CHS %ﬁgtlﬁ‘%génég %&gﬁf‘r%’ lll)ra]dg?%lgﬂsrﬁég&tl(ge

am no aci gphesphoeinaeid] kptretrentiedcitysuffafk kédd), NOsalts, wiibGghhic Meids 8e.g acsfiQ | D

NO 5. Exanpl es of t hat. c bridi ze with the nucl eotjde sequence
represent @gﬁbgfm’_"é'E@l ’!:Brﬂlb?mf,a%gE %lmfm%?wgﬁ THEFIREG 24 ’Gw%ﬁ’lghl y
stringent cafApdEildl MABc hdl8) dxd8c adid, BdNooie ABida Rt 1fOHTR! R, berezchemBRze

havi ng about 50% or hi gher, preferably about 60% or higher, nore preferably

abou070926¥}hi gher, nore preferably about 80% or higher, particularly

ferably ab 0 - | |
p R T S T

NO 4 or invention may be produced from the above-described human or warm-blooded animal

cells or tissues by a protein purification method known per se, or may be produced by
culturing a transformant containing DNA coding for the protein.  Alternatively, it may
25 be produced according to a known method for synthesizing a peptide.

When the protein, the partial peptide thereof or the salt thereof is produced from a
human or mammal tissue or cell, the human or mammal tissue or cell can be homogenized,
extracted with an acid or the like, and the resulting extract can be purified and isolated by a
combination of chromatographies such as reverse phase chromatography and ion-exchange

30  chromatography.

Polynucleotides coding for the protein used with the present invention may be any
polynucleotide as long as it contains a nucleotide sequence coding for the protein used
with the present invention. Preferably, it is DNA. DNA may be any of genomic DNA,
genomic DNA library, cDNA derived from the cells/tissues mentioned above, cDNA

35 library derived from the cells/tissues mentioned above or synthetic DNA.
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SEQ I D NO 6. 20 Honol ogy of nucl eoti de sequences can be cal cul ated by
enpl oyi ng honol ogy cal cul ation al gorithm NCBI BLAST (National Center for
Bi ot echnol ogy Information Basic Local Alignnent Search Tool) under the
foll owi ng conditions (expect value = 10; gap penalty; filtering = ON,
match score = 1; m smatch score = -3). Hybridjzation can, be.perforned
according to aTh%f’%ﬂfﬁé\fﬁ’f tb@ﬁbgaéy@,aygegpﬁpgéqcte@ H}?ﬁmfcﬂé?P%P]&’ for
exanpl e, R, dEtiAQH «HES CAldpCanpIidHRbE €41 BE pértsitel Airdty by Revadikpr ook et al .,
Col d Spr lpng Har bor Lab. Press, 1989). Furthernore, when a commercially
avai | abl dranspnption Pdymerase Chain Reastion (heveinadiar, senplz relerad e K 1-BhRng t he
met hod d ' L ' ' Moy )

hybri di za eﬁ%&rﬁgglgggga%lgﬁﬁ?@rrm ugﬁecr%ﬁ)gﬁi’%lf(ar}g% ri ﬁgag%{;’g%gé% P}tl%ﬁons. 30

Hi ghl§ stelistgsoes.condi tions nmean, for exanple, conditions where the sodium

concentration bout -40 f bl baut ..19-20 nM and t.h

t enper at urla isbiéﬂ%B uogé_ @‘H& ﬁéﬁ%ﬁ?’%’l %ﬁ?@t‘% t-hggffse’?tﬂmﬁ)%%toflé%ﬁ%dre, t he
nost  pr efTa(ABLAHMhE nAAISotid RqNERE SepréRnted By R UD OFEN2, SEQPID NO: aagut 19
mM and the tenperature is about 65C. Myre specifically,, DNA codi ge for a
protein iSFQ ﬂflin&%_éﬁ peanP N %Fad?1§éé}t!ﬂéﬁ]6@tldeﬁQP@}9Fé'%3é¥‘b’Bﬂdlﬁ§ﬁ ‘S‘@Qg! D NO 1
mey be 168154 iE 0éhok DEbrBlGl Y PG L SIS R U GEEQ B NO-IFRIP NO

2, DNA coding for ‘a protern I ncludi am no acid sequence represented
by SED | Bighly stgingent chedids anddhatdiodes fohe proteinduvinga prepprtricbsteetibysent ed

by SEQ I D, NO and_.DNA  codi dJor. a protein_includi \ cid
sequence 1d?|}|‘gﬁ?légél?ﬁt88aB{Ptgﬁélﬁq%hi{b{hﬁﬁé aglg Sﬁ&%F%%Pg%FI%‘g‘?P ﬂgh cleotide
sequence N@PI, SFNBENO:3 IWSEEDIND:NO 6. DNA coding for the partial peptide
used with the present invention nmay be any _DNA that includes a nucleotide
sequence codi n%"fi’&ﬂe{sﬁgnﬁ%g’@i Wﬁ%ﬁﬁé’& ﬁ}%‘Fé‘P‘:]ﬁ%‘b‘{q W@uﬁﬁgé@rﬁﬁef‘%ﬁtWe

| nvent | osEd I Al 580 1D NOY®br SEGRY NG: cifiaehighiNindanaimdRidiiicliddr ary,
cDNA derived fromthe above-nentionhed cell/tissue, c | i brary derived

f r oml5 10 D4 canteinéngenudlentisld sequente hadngabayi Se%errheghies poplarabln@hept @oof DNA
coding for,th rtial t ] | §1 . ncl ude DNA
havi ng a Opr)z}au hgro m%g%rﬁﬁgiahgﬁtg@/ﬁgr w&%%}é@t%?edé% %Z%% ﬁ'{’:‘gh\‘?gﬁ‘ r(gj;hé%%eg’d by SEQ
| D NO 2 paftic@arly préFerablyoibotED%Dr Nghef and mdsiNsrefanally dbog 9&%partigicr DNA

cont ai ni a. nucl eoti de sequence that hybridi ] t i de
sequenceq‘%g’ﬁ’ll%e‘ﬂ‘ﬁléﬁleﬁ‘c%?ﬂ ququ@?prg-%/ y@%@%oﬁ%ﬁ#wo% under
hi ghly stgaangefio:gendi tions and that codes for a protein having a

subst anti aICF]y i dentical property to that of the protein_ of the invention.
DNA 2at can” hylsmalpgeofiucieotide seavencss cpre ke salgilawd &Y cepledpsbaBoIRgY SEQ | D

NO. 2, QEfulaBohHgohuh NetH? BOA SPNBrid i EGhteY A Bibtel ihol S RIdHRGEA6A BEYe

above.

Local Alignment Search Tool) under the following conditions (expect value = 10; gap
penalty; filtering = ON; match score = 1; mismatch score = -3).
Hybridization can be performed according to a method known per se or a similar

25  method thereto, for example, a method described in Molecular Cloning 2nd (J. Sambrook
et al., Cold Spring Harbor Lab. Press, 1989). Furthermore, when a commercially
available library is used, hybridization can be performed following the method described in
the attached instruction. More preferably, hybridization can be performed under highly
stringent conditions.

30 Highly stringent conditions mean, for example, conditions where the sodium
concentration is about 19-40 mM, preferably about 19-20 mM and the temperature is
about 50-70°C, preferably about 60-65°C. In particular, the most preferable conditions
are where the sodium concentration is about 19 mM and the temperature is about 65°C.

More specifically, DNA coding for a protein including the amino acid sequence

35  represented by SEQ ID NO: 1 may be DNA including the nucleotide sequence represented
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20 A hybridization nethod and highly stringent conditions used are the sane
as those described above. As a process for cloning DNA that codes
conpletely for the protein or the partial peptide used with the present
invention (hereinafter, in sone cases, sirrply referred to as the protein

of the invention when d cri bing cloning expre55| on_of DNA coding for
25 t hese %’rSﬁ%méﬂan%i l?lﬂécaémsl 191 2 profsin Hie mgat he aming.aid SqYEnSS: | rrer havi ng

a part Ofreﬁ'eséﬁ%@yoﬁ QQD%@QU%&? b‘é%ﬂ%&l@dm%hfé Iﬂfc%awsaﬁleﬁm
i nvention can be uUsed for anplification CR net hod, or DNA I ncor por at ed

in a sui tbabt¥EQ WedN@r4, |aa@&%co@mgf@ramtmmabﬁmﬂl@amm%ﬁqq@ew codi ng
for a par

hybri di zarE3 %£ %ﬂ%%ﬁh |o§{%§e]:? Zﬁ‘%{éﬁﬁ giﬂe@ég %ogﬁé%ﬁu?@ “or? rgiee{ltedl e, 30
accor 8i ngaytSE(]g/ﬂﬂDéwifar Cloning 2nd Ed (J. Sanbrook et al., Cold Spr| ng

Har bor Lab. Pr 989) . . Further nore e commercially avajlable
library is use?ﬁ%g&mg%éra@fa Bp,rtlg.gner{%ge “&%&W‘éﬂ%ﬁ?sea %Fldf%'gm?ﬁ? #Y et hod
descri bed)mthiten@lﬁae@cahﬁféldoﬂaé EdibhbodgTBEIRAbb e meREMRIAGArtR pEiiecan be
converted lé% PCR, with a known Kit such —as Mitan TMsuper Express Km

(Takara S8edwithghe invenfion. by addittam.it Tavke pay sheenemap DNA, gsnemie NGyt he
i k P 14
| ke, or ﬁ% o ngféflgéﬂ)ﬁ'ﬁmﬁﬁé abdveSHGH oﬂ@d %1#‘161\? ﬁm%b&? deFPdPESh

dupl ex math or a mnet od sim ereto.”DNA coding for a
cl ondf@ prtbe¢ dmvefmgntiweohsddtmhueen‘tsmhomq DMNA.desired, after di gestl ng WI th a

tricti Th
{rans] ati on | AP SpEs ot frgbEbafal PGk st iR T oG s
at { ants! aﬁctlaﬂbdﬁhm lwgfu%gﬁﬂpz:ﬁ afDlNhteco?ltaaﬁmtgmierwclmde saamgnédlf[é?ﬁbﬁittd)w_
Initrat! on. codon n e rans 1 On STO n. Cc e a usi n a
L0 oo o T B TN o Su B i 2 pE BN Bitings a Bare ot P8Rl 1 0F ¢ he
| nvent | orof@hihgs ALAHNEReerde hﬁ?ﬁ%nd]féshﬁﬁa thb e REMBuerc er¥schted Si ng

a DNA fragnent ©Of iInterest from DNA protein of

i nveddi orbyaSﬁQ PiNO12,§8Q HY Nhet a¥EQ ﬂalg!érﬁ umh@hbeﬁﬁm%mndi@orma@dot er
10 in a %Ht c%gés'efoF éBi:o%élﬁ'hgpm\é% hggtmtlﬂg%%rﬁggé&#t@%ﬂhe 1p?f ntﬂé any

cancer ce I STexpressin
cont ai ni ngvemtioalri no aci d sequence | dent ical to or substanti al I y i denti cal

to the am no acj equen res EQID NO 1 or SEQ
1D NG o or aTNATR a0 Bl R WRE Rsurebrs geac grrsirnie i aER ThaVpS

i ncl ude msgquiﬁ(ﬁaldrsdqMN@I&Be&ERaeﬂqa%osHE%ﬁﬁe&s&Mer RNA or HER2
protein can be detected by known net hod such as a gene detection nethod

(e. 920 FI SH (f 1Akysisizatien mqﬁh@:iwhlgﬂlmsirmgg%&qoaﬁlnﬁe% h%-'d)are Bespme anthos®some
in situ Q%P Adizgbion nethod), PCR (pol ynerase chain reaction nethod),
Sout hern otting, etc.), a nessenger RNA detection nethod (e.g., RT-PCR
(Reverse Transcys pprasess BERloninSBNA that cades byinpletily ﬁrimpnmmiﬂn odbhe padial

(N?;rmﬁgn H)blg?o t%%g Pﬁlgktﬁy%)fesentqrrn?etn Iorr1] (lge?élgc ell‘oi?l src])Fr;[e cases, s1m%1y‘ referr%d to as
the protein of the invention when describing cloning and expression of DNA coding for

25  these proteins and the partial peptides), a synthetic DNA primer having a part of a
nucleotide sequence coding for the protein of the present invention can be used for
amplification by PCR method, or DNA incorporated in a suitable vector labeled with a
DNA fragment or synthetic DNA coding for a part or whole protein of the invention can be
used for hybridization. The hybridization method can be carried out, for example,

30  according to Molecular Cloning 2nd Ed (J. Sambrook et al., Cold Spring Harbor Lab. Press,
1989). Furthermore, when a commercially available library is used, hybridization can be
carried out according to the method described in the attached instruction.

A nucleotide sequence of DNA can be converted by PCR, with a known kit such
as Mutan""-super Express Km (Takara Shuzo Co., Ltd.), Mutan™-K (Takara Shuzo Co.,

356  Ltd.) or the like, or by a method known per se such as ODA-LA PCR method, Gapped
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met hod), western blotting, ELISA (Enzynme-linked i mmuunesorbent assay), etc.)
or the like. HER2-expressing cell proliferation is inhibited and HER2 is
dephosphoryl ated or HER2 signal is inhibited by inhibiting energy

met abol i sm (preferably, glucose netabolism etc.) or by m mcking energy

met abol i smijnhibition of "HER2 signal” include 25 proliferation
si gnal , &uplexpegthed, Mﬂgﬁgﬁo%%ﬁlmﬁ%ﬂ $pAlaBtherel®- et astasis signal or the

like for the W&%Bdﬁ@'f&raéﬁ@ﬁb’ilpr@féﬁ'[ﬂ%yﬁ@h?éﬂ%fe‘éﬁybf‘hf&sﬁ% afepd ener gy
net abol i sminhibitor nimetics are useful as prophylactic/therapeutic

agent s f cligssEmpwihprressition aumoeor adahingnliter thesetoas ThisdINMADesJECA3Eh as a
prophy!| a‘%{an&’ ﬁ&?{n?tﬁ)‘%%%'c‘&d&%'lhe 5 2fermirdi fd‘:ﬁ{ﬁpf& féﬂ%?rTAt(c?asga trm%fl&ioﬂ 30

t unor, ary adenorma iOTR, CAcoustict neurinona I ha sar

t hyr 05 d capasidon apﬂhaBy-mﬂmm end., Tlas tyanslatian mnatlcmmxgua andat}m&ra,nslahymmrra

mesot hel i onma, breast can | un ncer cell lung cancer,

smal | celSfoP ‘iﬁ’ﬂ@“ e%‘geegttacg?ci)mgg]a g‘&ﬁi’@"rsy‘l&e&ﬁ%g&%%ncer duodenal cancer,
col orectal canQgfexpsQkion veABESH the pRsttialof @RN1RSENtiohicR be pAIUREEd by a known

hepat ocar ci noma pancreati c cancer, pancreatic_endocrine_ tunor, bile duct

cancer, 2sethed, ffor exgamie, € hbféKClSlﬁE mI%Ne&afrmwnt ®f inteegst BarcRNA qoding foptheyi s
cancer, r tate
cancer, B aSH e AIERon LR1R Lkt DNIPRGSRen BRI proli” 21
cor pli utierisutzbhe expresstomnienter.sar cong, trophobl astic disease, vag| nal
cancer, ovary ¢ ovari an t unor gnant

e oY SRR, prRlne PAn QiR et e of B e s SEHEE L s R pleSRe
mal i gnantHERIEefEablyapaken onthife@ e amhoseal sbquérmea&mlealaww seb¥eantialy t i pl e

nyel oma, | eukem a, acute nyeloid | eukem a, chronic gﬁ&l ukem acute
| ynphocy tifi@tical IR&H FmineliF eeuwﬁﬁ%wmeé’bvmm ANO:dd PIoTSEGkeeni a,
chronic rmqhgps Qrla ‘;@I’t‘?&l'p‘égndy thérdsh. BI%%f SucBRINGE LOk 1hb‘li}f&é carickOT OUS

hi sti ocytoma, 1el onyoma onyorra cancer of unknown prinmary or the

likelb pmeﬂ@ﬁamnyhlblnéﬁm geancBERS measkrngkt RMA ord{ER? pedtin cas be detastod byenesi s
(e.qg., n sSoci with th I ) and
Sar oma hraRE0ERRS) SRpAE ARG Mo DMSH BluoPBebecu T 200

associ at égbuiiitzbtish mb&h’bd); OI§Hi(clopmiobyme o1 Su)hybridizationlinetmey AGR 9., HI V
|nfect|or}Ig etc.), rheumatoid g{g)ltdg tis, dfurther as A
met ast asi(BYVEEIRST ChALR TEAGTPh B Soythein. Blfitine. S PIGSSEPHHIRN A 85 ™M s  or

cancer ¢ hdifod (£}, RNPLRY(RELALHnSRASRFTRPISINA shibyBAGE o RERES) | S
i nhibitor mnetic can f ormul at ed as ‘need accord I ng to a routine

pr oc8bur MNorthean blatiingy et apreldis Aeteetinngnetbed (e, e (amayngyhiserdisaiistom

I nhi bit t Lk ' t
oL b MR ISRl A G BB Ry 3L BpBRRETOL
upon adm ni st réiERiheXmesmrgadellqmﬁlifevaﬁibnﬂ;ssihahtj)ithEﬁd HiR@ 1bdeph0gph01§zlawdmd

| ucose olismfor .prevent.ing/treatin XPr essi canc 20 As a
?esul t, ﬁ‘gﬂ% I%F’%QH{%Q%%&“PH eﬁﬁrﬂ’ ab@iﬁmb@ F@P{b@g %ﬁlr’?ezat?oélﬁlﬁ'(:| ng
unnecessaktd)) ord3aRindidking ichkre9 masbotic:ankibitR@t . Examples of “HER2 signal” include

25  proliferation signal, antiapoptotic signal, infiltrative signal, metastasis signal or the like for

the cancer cell.

Thus, energy metabolism inhibitors and energy metabolism inhibitor mimetics are
useful as prophylactic/therapeutic agents for HER2-expressing cancer, and can be used as
safe drugs such as a prophylactic/therapeutic agent for, for example, cancer (e.g., brain

30  tumor, pituitary adenoma, glioma, acoustic neurinoma, retina sarcoma, thyroid cancer,
pharynx cancer, larynx cancer, tongue cancer, thymoma, mesothelioma, breast cancer, lung
cancer, non-small cell lung cancer, small cell lung cancer, stomach cancer, esophagus
cancer, duodenal cancer, colorectal cancer, colon cancer, rectal cancer, liver cancer,
hepatocarcinoma, pancreatic cancer, pancreatic endocrine tumor, bile duct cancer,

35  gallbladder cancer, penis cancer, kidney cancer, renal pelvis cancer, ureteral cancer, renal
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A patient expressing HER2 and having increased gl ucose netabolismmy be,
for exanple, a patient expressing HER2 (preferably, a protein containing
an amino acid sequence identical to or substantially identical to the

am no acid sequence represented by 25 SEQID NO 1, or a partial peptide

t her eof) apd who has | ncreased gl ucose B@t bolismas determ ned by a known
met hod, ~ 561 CaResRydesticular funore REOSEIRCANSE Bladdrr CAPRST, YIRLYR GHCETHUCIYS Al e of
cancer byeeREd ufeRiQhtdroforpid ﬁ%ﬁ@&xclép,rmai@rsmebmagtr@%wbmﬁc ahese, Wgand flow to
cancer is confirmed by a nethod such as angi ography or MRl (magnetic,

I esonanc &an¢aradjianyFance ovariancgramepell iumen skinsan¢enmplignent melanema ray@sisy

nmet abol i | ki bi ) ' d._ i | | L ne
ther apeuti abdiiss bl cdll Skl bon TRY,ABrIREE olghAfitGherar tideiiods dBGB"e
i Mmunbt hempgledysplastilr sygpdoyme nuirltiple ninsel orhay Heudiensa, tabete e fedaid 1atkemia, chionicgr owt h

factor and its,receptor r the lLike (herejnafter,.sinmply.referred to as a
conconi t gﬂ}(elaﬁdsﬁger@% . aﬁ%ﬁﬁﬁ‘@@’%’h‘: h(% & H@rlm B?cf}@cd%{lﬂc&gua, 2t yde

f osf est r of-celtlicakéiilas hrbhio shyeddproli fefatie s ldiseade! paith¢Ei0 @nddtREEe GXPY, fiBRRker one
acetate, megestrol acetate, chlornmadi none acetate, cyproterogne acetate,

danazol , MftEsBgaE: leigmygma.dhshdomyomay eanceipfginkngwa prinkbner thedikegest r ol |
t adenan, oyl ' ' : oXd ;
ant 1 oot t dnaarpLy BeAdcaldl G IR, oliel L RISl aion s LT HGORBess
down1Peguissacinted with the grawttesf sodidttymet and)sard®nia, aegioganrsip assoaiategovidhwnmaspi n,
follicle Lul.at i ng _hornone, . pidl Ltio n strol act one,

ani nogl ut B AT e BP0 vk FRBLL BEpENY. oledk P8 AR gy

| eupr or elinfectién, @tc)), ricbudlacid bahstis, apd hirdet addkiasatibysytests agpaksdsifdronat e,
aromat ase i nhi bi t or (pe. g., fagr ozol e hydrochl ori de, anastrozole,

| et r ozol £2NeK SRR BIUPROPIRIEABEBIdOT 43BFFHESHan, etc.), antiandrogen (e.g.,
flutam de, bi catndleaBigdenetibdlidhAihiBfor £id%the enctBy IREHBE AR SnHiPfdrithin®dtic kan _
(e.g., finasteride, dutasteride, epristeride, etc.), adrenal corticosteroid
(e. gl ddedasntaiedae needsd ageirdiol dme rovme precewi®one, tri anci nol one, etc.),
andr ogen synt hesi s Lnbi bit.on. 2 s i : erh i3 .t hat

sl ow down reti %e%ng%g n?éé%bl%r%lgl gn%%)%tg %Pilté%%‘?%gg.ﬁ%em%?)ﬁ%%&%P]g?rqé@ge?])c.

Pr ef er ablshpwistronger prolifetaRbh aduibitish a¢teongagaingoHER axpreasiag adreer imdsthne! i n,

| euprorelin, etc.), .1 aml es of . "chenof herapeutjc agenfs” incl

Ky | 175 geod ek SPEEL B o ple, SHO FSRLSH o H AL Spasagine 1HER2

pl ant - deradnmdvia%ﬁﬁ&edae@ EludbsedfietabNBiPiop %y&%nﬁ@iﬁdtﬁ%imm‘béﬁng' dhatarde
nitrqogen nustard, nitrogen nustard-Noxide hydroch|oride, chloranmbutyl,
cycl 8Bhosphareub, traataatt sHeets forithis patigy can b erfisgoedhwhile rRdneiag IPBGECPSEY | at e,
busul f an,y.0l gUSLEINSE JV 06 ride, mtobronitol, 20 nel phal an, dacarbazi ne,

rani nustine, estranustine sodi um phosphate, triethyl enenel ami ne,
carmustine, | orsatientexpsessimgtiER2 amd hpiimgincreased, glatosg metaboismamdyolpd, &iri n,

cisplatin ) bopl atin, neda | xal,iplatin altretam ne anbanustine,
di bP ospi cﬁxﬁ%gk'yasﬁt&%t S{Q?ra%smgpﬂ{ﬁ{b rafn'e?era{f})ly,pa proéeni containng an amino acr{g

sequence identical to or substantially identical to the amino acid sequence represented by

25 SEQ ID NO: 1, or a partial peptide thereof) and who has increased glucose metabolism as
determined by a known method, for example, a patient who has been confirmed of the
presence of cancer by PET (Positron Emission Tomography), a patient whose blood flow to
cancer is confirmed by a method such as angiography or MRI (magnetic resonance
imaging).

30 The energy metabolism inhibitor and the energy metabolism inhibitor mimetic
may be used in conjunction with a hormone therapeutic drug, an anticancer drug (e.g., a
chemotherapeutic agent, an immunotherapeutic drug or a drug that inhibits the effect of a
cell growth factor and its receptor) or the like (hereinafter, simply referred to as a
concomitant drug).

35 Examples of "hormone therapeutic drugs” include fosfestrol, diethylstilbestrol,
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fotenustine, predninustine, pumtepa, ribonustine, tenozol om de,

threosul fan, trofosfam de, zinostatinstinalanmer, adozel esin, cystenustine
and bi zel esin. 25 Exanples of "antinmetabolites"” include nercaptopurine,

6- mer capt opuri neri bosi de, thioinosin, nethotrexate, enocitabine,

cytarabin cyt arabi ne ocfosfate, ancitabine hydrochl oride, 5-FU drugs

(6.9 .t IChlorefianisne, MedgumRIoscRRPIe acHiatp TiFseairalciceiale, BpTpadingfa #eftcabi ne,
eni tef ur cyBloferdne Qd&a?@%ﬂﬁo!‘ d1é&gE§Vé%6bﬁ'srﬁlah léﬁﬁenélagééihﬁbnebﬁézﬁ gdtrol,
folinate “calcium |evofolinate calcium cf bi ne, “emi tefur, frudarabine,
genti t abitienaBonéppttrisiny tﬁé@@&mﬁmeb&ﬂkngtlamrmel%lfm, aBigstrogen (c.g.,
|odo deo ' r | es of
"anti canééﬁgg nﬁ?%gtég%%g{aﬁcﬁe act)?trn;g d&ﬁl %ﬂﬁg@[{?gg@%n mtonmycin
C, chﬁommnm%pa&hbmdommy,d”bﬁmﬂd slnmdeung:ilmmwe,ipﬂl,smbﬁmb&tanepepl onycin
sul fat e, d%ﬁ o ubi cin h chhommdoxor bicin hyd roct I"?yhl de,. aclarubicin
hydr ochl desugerctons, *BP‘\“&E % EOPISY egeg?sre ARy BYST or i de,
neocar zi fl&ﬁir@{ehﬂ otéN, R 18 KM e epitidstariol! diyhytdsRadie PéudfonaieNarbimataseinhiitne,
zor ubi ci n hydr ochl of'i de, m toxantrone hédr ochloride and idarubicin

hydr ochl &¢Bdédrezoleiaydiachieride, pagstrogele; erclncxempdare, Hprggete. formPLet

et oposi d 0 a fate,
Vi n8e5| ng:tcsﬁﬁ?tgd&ﬁ%g% rgpgézl%%hﬁ%gg #@g@ﬁe &%t%go(%e%@e d- % b%‘lgénlgﬁ 1e b* ne.
ExampPes (ot finasrenids, Hetasipede, icpristenides e(cBRMrenal moﬂu@stemltt(da@nddxalncﬂastmen,

si zofiran I na ni e .intefer erI e

col ony- BRI Decp i BRoRE riakoBleriL A, etk Suihds R GR LSS

Ier yt hr op?bﬁhﬂemlnej Sap, rmaﬂglxmgé thﬁgﬁvvdm MInlod:?LIBd)’I’EEMdFﬁﬁtabﬂﬁsf e ?glum ]
evani sol e ri de- K and pr azo anpl.es of "ce r owt
factor s aEol, e ug?rq Frabl yawﬁ%ﬂeﬁ@lgés?@st&? %@PFerﬁlﬂfb‘éﬁeFﬁteafbéEé‘Efﬁlﬂ and
recept orqeﬂplg@f@gﬁ)fetc%ncl ude any substance that pronotes cell proliferation,
usually, a peptide having a nol ecul ar melght of 20,000 or less, a factor
t hat 1exerts th@xa@pieé@tf“dter@thmpw@n@emm amplyde alolativgagents anfimetabplites,
recept or, J dermal growt h factor) or a
substancgnﬁgﬁ%ﬂnglbgﬁﬁ% '{iy |egja)“? cz%: IVI ty to 15 EGF (e.g., EG-
heregul in (HERﬂEthgmsabf,“alkylatn)g aﬁ@)s”umimdle mtrogexmnsstbﬂh; aitgelnavi ng a

substantial ly.identical lvity. to .II’IS|II’I .

(i aut i ROV R Brdese loyida, chiqripb 3 sylopospgmidBa st hidbpistspgr ow b
factor) Qarbdqests 1@@@@1&@%&1&@ b&gthfahaﬂiﬂ@hhéfhydrsﬁﬂéﬂl@@Lm%}dn\ﬂbl y to FG-
(e.g., acidic FG, basic FG-, KGF (keratlnocyte row h factor), FG--10,

etc. $0 amerlphglan, dagarbazine, rapimustine: exragstinesqgum @SPSP(héES’Iv ieghdenemelamingg

fact : K wt h
fact o) | Busins B AR ok, piobbontdr LSS L Senldlet T B ot
fact or ( 3pbopldn,(Hedgdstos yovceh}@atulmttra‘tanmera)mbatmﬁme (ckllassmdmm mydiothiaidea|
growthf ctor “receptors of .cel ﬂ,factors

i nel ude étlréeppx(')eld}l%\l}stlﬂa, péwntepa nbomus Ine, temozoloml e, eosu

trofosfarmde zinostatinstimalamer, adozelesin, cystemustine and bizelesin.

25 Examples of “antimetabolites” include mercaptopurine, 6-mercaptopurineriboside,
thioinosin, methotrexate, enocitabine, cytarabine, cytarabine ocfosfate, ancitabine
hydrochloride, 5-FU drugs (e.g., fluorouracil, tegafur, UFT, doxifluridine, carmofur,
galocitabine, emitefur, etc.), aminopterin, leucovorin calcium, tabloid, butocin, folinate
calcium, levofolinate calcium, cladribine, emitefur, fludarabine, gemcitabine,

30  hydroxycarbamide, pentostatin, piritrexim, iodo-deoxyuridine, mitoguazone, tiazofurine
and ambamustine.

Examples of “anticancer antibiotics” include actinomycin D, actinomycin C,
mitomycin C, chromomycin A3, bleomycin hydrochloride, bleomycin sulfate, peplomycin
sulfate, daunorubicin hydrochloride, doxorubicin hydrochloride, aclarubicin hydrochloride,

35  pirarubicin hydrochloride, epirubicin hydrochloride, neocarzinostatin, mithramycin,
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ability to bind with the cell gromh factors nentioned above, specific
exanpl e being, an 25 EGF receptor, a heregulin receptor (HER2), an insulin
receptor, an | GF receptor, an FG- receptor-1 or an FG- receptor-2.

Exanpl es of "drugs that inhi bit the effect of the cell growth factor”

I ncl ude trastuzumab rcepti nTM HER2 t|n|b l.at e

7D1830. ors RO BB mO RN o DRy A Zou R g ipeh ol ALt ARHRe FRROFRURE f or
VEGF r ecepliQdarubiein HydrddhlgHud. 30 erlotinib. Apart fromthe drugs nentioned
above, L-asparagi nase, aceglatone rocarbazi ne hydrochl oride, cobalt

pr ot opor phyrin las,of $ plant-deriied apljcaneprdragy ineiyds ?F%‘éﬁdl@%ﬁiol’o%lé?)m soner ase
| inhibit r S

| i bi ¢ ore o 58, Finblachi QU BEE Vinck O SR, v Eldfesle shBRO LABRIAS facitaxc,
retindid doczctamhandvmorﬂbmc) 35 angi ogene3| s inhibitors (e.g., thalidom de,

SU11248, etc.), a b Qcke ta ,.hydrochl.ori naftop| dil,

urapidil, al f uFGEMR 5- 5&%8?%‘1&%?%@%&4 @ﬁ%dﬁ‘%ﬁﬁd Bltcg’ainqub

seri ne- th;'iz&ﬁi@&rﬂ@eﬂﬁhﬂ@%ehlﬁ’wxbhﬁ@f@mn Qﬁt@ﬂéﬁ]@ﬂl iRadk@stapE edﬂoﬁwsﬁmmlagzs (e.g

at rasent an etc. rot easone _i nhi bitors (e g., bortezomb , Hsp 90
k’EYEa BCf_;lva

i nhi bi t oriactpl ginulogytecatgnyzstimulatingfactop eEYtArOPEITEN. ImRBRRI™, ceine,
hyd t 5
a- hy roxx?rrgﬂ&ékﬁﬁ% ﬁgﬁgﬁﬁ%le ﬂo@f’sgbﬁﬁi‘id’@llthﬂd‘ 1Rb&RLASI S 5 suppressors

(e.g. edroni c aci ni ¢ "acl pam dronic acid, etidronic acid,
i bandPoni ¢ aci Exaniptesrodiical grodh fagtrds't 4sgn [ liugs anéﬂﬂsbe%@tuﬁwll govthe al | |
concom t r a cid
goserelin afg&%%saégz C%H&)r%){él‘é;eggr% %dg e’% L_'-b)%?‘g Ilé)ﬂ‘gtr)g%sq}ﬁ h@@ fl P ody) or
the |ike.uslally, agsptife lﬁdmgu mbreaﬁlametght [3igr:d mmdrgyssnﬁfahﬂlthamxertduhbi tor and
t he concomjtant . 10 dr are not Jimted, and they armémnlst red to
t he subj CLA 2davHCRR féF?‘bHP%Pc ipfie vaty ef?CﬁB“’brSPWlf\{%e’E © ‘?‘?"F% nce.

The gi vergGp ?ébld@ﬂlap@o@ﬁi RicBrNGC: ABBGLAGRY haAtR ¥ subdRngsl1Pleat@l activity to
clinically-used dose. Mirreover, the conbination ratio of the energy

net aB8l i FHAF (he-bEGEY heamﬂmr{éﬂ?c?@rﬂmnﬂ) &it): eﬁ)u@suaaror Béuhrém wRYiad a

{
i st Eapy A IR eckifirt MRS 3 AL ThAIG SFonBetonly ot on
and t he |HGFe2, ¢fQ), (M%&iﬁroblastcgre\eﬂu ﬁaqo@rcmph;abﬂmtqedv/aﬁmgraanbst&mﬁtial]agent for
HER2- d t t
S A PO RE bl SRS KO SRR s
aspect, tHGF-P0SsEeNtand Whvbr%ll%k@@tlﬂﬁﬁﬁfs(i@g @smbl@ﬂyfs@mu&ﬁhgwmg EPO
prophﬁl actic/therapeutic, agent. f or  HER2- expressi ng cance conpri sin

bri ngPng (&theepoietinnHed fmtsrienkincHnNGH ( (ogiverEram Benston PG UpIRiele-derive
intracel lgihaf, ﬁ%f}%f@%?&%;%ﬁﬂ*%gﬁb%%ﬂr By @FQ{HEpdt&Iy'EE gfe{m%fc roff,th the

test conpound nmay ani ect cell” or the
like. Pr éf@(&ﬁlﬁvasswlaneluhthckhl gIeWth faptoe)‘ elcably a cuI tured 25 human cancer

cell or the Ii lf&am%le"é ?’dreceptors of cell growth factors” include any receptor having an

ability to bind with the cell growth factors mentioned above, specific example being, an
25  EGF receptor, a heregulin receptor (HER2), an insulin receptor, an IGF receptor, an FGF
receptor-1 or an FGF receptor-2.

Examples of “drugs that inhibit the effect of the cell growth factor” include
trastuzumab (Herceptin™; HER2 antibody), imatinib mesylate, ZD1839 or cetuximab,
antibody for VEGF (e.g., bevacizumab), antibody for VEGF receptor, gefitinib and

30  erlotinib.

Apart from the drugs mentioned above, L-asparaginase, aceglatone, procarbazine
hydrochloride, cobalt protoporphyrin complex salt, mercury hematoporphyrin sodium,
topoisomerase 1 inhibitors (e.g., irinotecan, topotecan, etc.), topoisomerase II inhibitors
(e.g.,sobuzoxane, etc.), differentiation inducers (e.g., retinoid, vitamins D, etc.),

35  angiogenesis inhibitors (e.g., thalidomide, SU11248, etc.), a-blocker (e.g., tamsulosin
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The ani mal cell used can be, for exanple, nonkey cell COS-7, Vero, Chinese
hanster cell CHO dhfr gene-deficient Chinese hanster cell CHO nouse L

cell, nmouse AtT-20 cell, nouse nyeloma cell, nmouse ATDC5 cell, rat GH3
cell, hunan FL cell, cultured human cancer cell (e.g., human breast cancer
cel | BI-474, 3, etc 30 human, I ung cancer, cell (e. g , A549,
etc. ) chlorides Pl%ﬁaﬁ%@dﬂe @-q)f'i'zoﬁ’él’ TaZOHp, pgZosigysyloflosiy etce)e human

pancr eat Is@nﬂ@m@@dmr&qhhas(e@mgbuorése%@oﬂaehMébeﬁ%fSamagorﬁét@(a g., ittH¥Bitan %V@I y

cancer cell (e.g., Ov- etc.), human }/ cancer e g ,
ACHN, et (PT()teaSOélednl)lbﬁ‘PfSt(ﬁé bpllt@zonmh,eew h&spP0 eréxﬂplt%@ Hel7-Adk

Mamestra I cel | ;
St cel | ) SPARIARR, KR bt GhlogkyBiEpg bonp FASHARR R, *‘*ﬁﬁﬂ%‘f*ﬁ&%?s
egg- dar i wepbreisgts (Ejngohadtdn,ic a:ﬁd:;@&rrdaorﬁw a&idjpaaﬂdnbmqawﬂ euétolmc dsd,i gnena
acrea-derj ved cell i 'v cel | onmbyx nori N cell; BmN
ool 1) or tatEracia, adsSu Seil) S g dikeEh plso BB Ernml e St o coll (ATCC
CRL1711), Sf21 Amekt all, ddndbrdRant l@ugs afel ?elﬂbly@nliWRH &onish . é I &’&tlc acihen
cul turing the, ani nal cel | mentioned above, medi um used be, for

exanpl e, SSFETRENVOHEAElIMIBRerslin; sy, &Bﬁaﬁu@abz@ﬁ%e@lb%wr@e éllé?um (Sci ence,

Vol . 122, 501 an
hoM 1640 modi ot %?Thea%‘ﬁ‘ﬁ%w?ﬁ‘hﬁ Guky e 8iemfibiobr and¥fc Chomtidhn ¢

199, 1819 dfune? ppt limitedgnddlatiyumay badnisistiredtoghe sﬂlbaer$@£ adminigtration pethe

Bi ol ogi c C ( r.t pH is
about g6 g'lﬂn%ﬁ.{ udrrgyl Fhsﬁllﬁg &hfﬁ%ncc%;bné‘g%%% g? Sea‘gg t’é g%@%f)@ﬁ%&%ﬁ%ﬁt 15- 60
hours, i fnaaﬁmhabl]mcaﬂll% ﬁseﬂeﬂgeé [ Mo&gdetaﬂietcaﬁibmatloﬂ\hﬂm aflthé emieirglgg t he insect
cell nent ahove, the i um ysed, ma e's. Insect Mediu G ace,
T.C.C, Néﬁ‘g%}%”gsmfé%‘%“&? %‘2‘)‘3?“’&%&%8 a3 B‘F &‘S@HEE“ gRprepTAtel Y&&“cﬂf&“ge such
as an i n@&tﬁevsabj%@lt 6 BN hiBRreAC T MdntthiSk-fcdbifte, e 14 eﬁm&ag@%@wﬁoﬁpout

15 6.2-6.4. Culture is usually conducted at about 27C for about 3-5 days,
i f nkeesdhasombinatipn andiikg likh and agitation. The test conpound used can be,
for exanple, a synthetic conmpound, a peptide, protein, an antibody, a
non- pepti de conpound, a fernented product, a cell extract, a plant
extract, an an(it)zMeﬂhbdforescmxnﬂngqﬁoph}imﬁwmempeuﬁeagérkﬁor HIERE-»apzpksémg of the

creening nethod i.nclude th t hod .' he . acti.vities
o bi 4| REEhePEy R B NG P eetaep piel i petgrife e Rl
HER2- ex peg&gy Aktablitmand (b) in the case of culturing the HER2-expressing

cell _in the presence of the test conpound, are detern ned and conpared to
sel e2® a conpolihenataariaseEct. Ahe pisesngjnvieationdse Braviden atsmqth%foaéerpwns;a 25

e R BRIy 6, TR SRR SRR e
compound into contact with a cell to determine intracellular energy metabollsm

The “cell” brought into contact with the test compound may be, for example, an
animal cell, an insect cell or the like. Preferably, an animal cell, preferably a cultured

25  human cancer cell or the like is used.

The animal cell used can be, for example, monkey cell COS-7, Vero, Chinese
hamster cell CHO, dhfr gene-deficient Chinese hamster cell CHO, mouse L cell, mouse
AtT-20 cell, mouse myeloma cell, mouse ATDCS cell, rat GH3 cell, human FL cell,
cultured human cancer cell (e.g., human breast cancer cell (e.g., BT-474, SK-BR-3, etc.),

30 human lung cancer cell (e.g., A549, etc.), human colorectal cancer cell (e.g., HT-29,
HCT-116, etc.), human pancreatic cancer cell (e.g., AsPC-1, MIA-PaCa-2, etc.), human
ovary cancer cell (e.g., OV-CAR-3, CaOV-3, etc.), human kidney cancer (e.g., ACHN, etc.),
etc.) or the like.

The 1nsect cell can be, for example, Mamestra brassicae larva-derived cell line

35  (Spodoptera frugiperda cell; Sf cell), Trichoplusia ni midgut-derived MG cell,
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HER2- expressing cell and (b-1) in the case of culturing the HER2-expressing
cell in the presence of the test conpound. The intracellular ATP anpunts
are determ ned by enploying a known nethod, for 30 exanple, fluorescent
ATP determ nation (Journal of Immunol ogycal Methds. Vol. 160, pp. 81-88,

1993) or a nethod simlar thereto. (i-2) A specific exanple in Iudes a
met hZ)d c diishrrlpsia wa&dw@%&gbﬁweﬁ Sﬁ%é»{ﬁmasr%{waﬁﬂ%éﬁgﬁﬂ# ?eé'r pligigsna

activiti . oﬁﬁlémlﬁﬁ?& ilgnd
(b-1) |n%?ﬁegq%é)s%d§eﬁ Q%?@?ﬁn&hv %kt}—lllé% expressin MFmeag &%ém%gsence

of the t &3 Yonlhusaidnapbe, 'lfheemp@%mqﬂl% G@@@L&él) Sl eell (G ¥ivged Br i ned
by enpl og); %ﬁ'\gggzﬁog@l *lﬁ(% for exanple, MIT determ nation (Journal of
51

| mmunol o 65, pp. 55-63, 1983) or a nethod simlar
t her ebo. HER2- aXiresdiunigg ¢ied dnimnidceHithtioaad atpve sthe mgedheh isarmagbeded at

about 5 1,000-100 0 cells/well d cul d_for. about 24:120 The
HEFéJ expre&ddplegan i 6%%’6“%9”8@““3 g gh%; étal &H““Héﬁémeéﬁ'reé‘%"s |\}r‘1?gli22ancer "
cel | ”EntS'O(PQ%Z@PQMEEP&&MW&IO%OWPWS’% 1*9@9%)' HIRPMI 1688 nRARMYY

met abolisminhibiting activit above by about 20% or

nore, prdfbe &mrw@(ﬁ%eo‘bmm@ Mﬁ@iﬁ@ w&%ﬁéﬁv@ 5&9 ab% (1965092 P9 MBI han t he
ener gy mepafold; np%zﬂ @E 'Sghfe Bl\ﬂl ?Kcal f\‘/[eﬁﬂ:"&lec WL 7gf (350RRL Y 111%{ 3r .

sel ected *as co e energy neta |sm The cu
ment iLOne Prefiornbly, pHis bbout 6H&iucﬁ31dthrb;s whaalil}eamdngted itatgiuti 3@ §e-40d0 frehovtat | on

or decre t he.oxygen co ntrati o the nedium In addition, for the

corrpoundzl% %ﬂ?ﬁlﬁ%dﬂ?%gisﬁy’ %tg\?gratlgglapgagl UWoler ative activities 15 (c) in

the case of culwWhen digtuting tHEREech edlEMpAIRSRI ABO S ke BEdufid)sed malyibe Grases of

cul turi ng t he. HER2- nonexpressing cell in the resence of .{ he conpound are
B

det er mi ndBseghiedimpiriage. Tt Col Nafitital . I8k QDT L addsg ol pr
prolifer aah e ISP LY dnl iR8tREI8G0% bdiRfie SXGAP! Preferﬁﬁgtp}@ SFRRYALBuh@ibdiave

cell proliferative activities in the case of ove reduced by about
20% 39 nt26.4pr é}uénueﬁoﬂsylsm%oonquaéat almute27p€efmealwbt §-Salsyutif BowswEry, mothe t han
the 20 ceeagrol 5 tlve activity in the case of (c) above are selected as
corrpounds 1ﬁé‘\/ ag]i' oliferation inhibiting effect specific to

HEF?1 SX p ][ essi ng‘heleédt coxﬁpd)dnﬁprsﬁdl gitebeatfmmmlaj etsgmthemmbnqmlr:]ld%a paptide K novvn
met ho or exanp or hodani ne- B B) st.ai od (Journ
ot ol FealAE A1 RHGior A BN VA0S GOmpor. & JageniEl ProutSsURell SRR BId | or

Br dU i ncakRakohd Afimal LB ek, dlmmltﬁauke% Met hods. Vol . 85, pp 169- 179,
1985) or the | i R2-expre55| ng cells and HER2- nonexpressing cells are

seedéf at aboutExamptﬁ@@flltﬁostol%eWth\mCIUdalﬂéﬁ Blipwinggactheds about 24- 120

hours. (i) The activities of inhibiting energy metabolism (a) in the case of culturing the

HER2-expressing cell and (b) in the case of culturing the HER2-expressing cell in the
presence of the test compound, are determined and compared to select a compound having
an energy metabolism inhibiting activity.

25 (i-1) A specific example includes a method comprising determining and
comparing the intracellular ATP amounts (a-1) in the case of culturing the
HER2-expressing cell and (b-1) in the case of culturing the HER2-expressing cell in the
presence of the test compound.

The intracellular ATP amounts are determined by employing a known method, for

30  example, fluorescent ATP determination (Journal of Immunologycal Methds. Vol. 160, pp.
81-88, 1993) or a method similar thereto.

(i-2) A specific example includes a method comprising determining and
comparing the mitochondrial redox activities (a-1) in the case of culturing the
HER2-expressing cell and (b-1) in the case of culturing the HER2-expressing cell in the

35  presence of the test compound.
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The HER2-expressing cell used may be, for exanple, an "HER2-expressing
cancer" cell nentioned above or the like. 30 (ii) AMPK protein activities
(e) in the case of culturing the HER2-expressing cell and (f) in the case
of culturing the HER2-expressing cell in the presence of the test conpound
are determ ned_and conpared to sel ect conpounds E)hat g&t],i vat e AMPK pr.otein
(mimetic of endhgynitpchambial sdox gptiytiessry defermings by caploying & efiiod,

i ncl udes ggr GBEHRI N PTRERh GG UBTHA b BhrAfthlogRACERAS V. 45YBE. 55-63.61 n
phosphorylations (e-1) 1n the case of culturing the 21 HER2-expressing cell
and (f- 1)198%) artsemetho@ sipfilag thereipi ng t he HER2- expressing cell in the
presence of th C ound.... G L:f i es a net hod
conpri sing det '%)ﬂ)dg%ﬁ’& °%@€H§§fﬁul%n@hez‘8§eﬁ%é%ﬁ‘§%‘?§? %%rdlsa Pg MPK

subst pat d,(00er,000(cellgivellrant beltwrad doraiboutt4-120 heurs t he HER2- expressi ng cel |

and (f-2) int e of culturin he HER2- expressin el |l in the
presence of th%?@%%ﬁ*ﬁﬂ@cehk’gﬁbmég &£ 10 W@ﬁﬂﬁ?@sgﬁéﬁ’f@ewr& ei ns

i ncl ude RERSO:IPHLhRINRd abé¥e,. Protein and the |ike (Journal of Cell

Sci ence. Vol . 117, pp. 5479-5487, 2004). The phosphoryl ation of the AWK

protein and t h&opeeasNercpmponeds Bat inhibit Ahsaergiomsabelism inhibiting agtyityrin
det ect ed ' ,
etecte tﬁ@%&? Qg pﬂ.asoéﬂéa d‘l%ye\%}xogf?@gﬁr it p%?ft%g%&'lf o‘%torh{b‘%e,%ﬂ&e%efeﬁﬂgﬁ ure, an

SDS sanpl e I'S y or e extraction procedure
(e.glQ akoutfdh onmoss then the eRefA netfifodism iebibitingtastivips & thh easealfl(a) dbowe
resulting cell lysate is .separ by an SDS; PAGE nmet hod, and subjected to
west ern eostetl?cﬁe Wﬁ@&u’&%ﬁtﬁélﬂﬁ%ﬁgﬂﬁ%ﬁf)@vﬁg’%@%@ﬁ“c to the phosphorylation
of the AVPK pr qheiclitre nidhtidnéd seh¥ nsdyee donBudted Bypdédneashipzaio plueydeat i on of
the AMPK substrate protein. The HER2-expressing cells are seeded at about

1, 000- 106OBEHIEEN Y dgergasiagahe SLHeen peRFeRERL eMeGWhoyrs. The
FERC- expr ess! Non 6dition) 380 he SombBindHBIRNE in (1) Gbotd-Belt proliraadiubcaRs e

cel |l described above. 20 For exanple, conpounds that 1 ncrease the activity

of AMPK felondhercdse of tidturimgshoHERZmankuwessing ceblound (@0ignthe caseoé culprratedhabl y
30% or r referably.about 50%.0r nore.tha | Vi AMPK
orot o n TR BB pRESHE LB 8 pedtnc W (R el uia A 8P draldobibafila, TOTL

t he AI\/PS t@ ekghﬁiate (édﬁﬁplﬁhﬂfbav@%g mgagﬁfgﬁpfoanlﬁa'h hticminhibitidn ¢ffecys. f %ﬂﬁﬂmﬁie, ,
conmpounds obtained in (i) an I.L) .above .have an acti.vity of inhihiting 5
ener gy né‘f%ﬁ?fPP%‘H%dé Fhaé&Pa‘éfc?‘i_l]\ﬂr%%%t”ﬁiaﬁ'ilﬂé\fﬁgt hease H@?‘Qﬁ’ﬁﬁ %FB‘H‘F‘?‘@M

| nhi bi ti @QBokt®09, or mAN Bred&rhblyB02418r BbicChlote prRRGHIFUBnR 309 b18RbreQhan the

sel ecti velﬁ inhibiting proli \f{,erat ion of the HER2-expressing cell, they are
®

saf e28nd ceB proliferative edivypyamths capreef () ebavs apERiectsdnseosipayn Hea
Ther ef or gyo1iBGfiGn GRFRAHE SfFed IPefi?ld HERD-RAFERNEEAL| Y be
Cell proliferation is determined employing a known method, for example,
Sulphorhodamine-B (SRB) staining method (Journal of National Cancer Institute. Vol. 82,
pp- 1107-1112, 1990), ELISA method for BrdU incorporation (Journal of Immunology
25  Methods. Vol. 85, pp. 169-179, 1985) or the like.
HERZ2-expressing cells and HER2-nonexpressing cells are seeded at about
1,000-100,000 cells/well and cultured for about 24-120 hours.
The HER2-expressing cell used may be, for example, an “HER2-expressing

cancer” cell mentioned above or the like.

30 (i) AMPK protein activities (e) in the case of culturing the HER2-expressing cell
and (f) in the case of culturing the HER2-expressing cell in the presence of the test
compound are determined and compared to select compounds that activate AMPK protein
(mimetic of energy metabolism inhibitor).

(11-1) A specific example includes a method comprising determining and

35  comparing AMPK protein phosphorylations (e-1) in the case of culturing the
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adm ni stered as a prophylactic/therapeutic agent for HER2-expressing
cancer, for exanple, 30 to a human or a warm bl ooded ani mal (e.g., nouse,
rat, rabbit, sheep, pig, cow, horse, avian, cat, dog, nonkey, chinpanzee,
etc.). The given dose of the conpound or the salt thereof differs depending
on its action, target disease, subject of adm nistration, admnistration
route or HEBZ‘IGP‘R’@SSl%?eibM\(ﬁ'I & 1n thgjsase aficalt B‘G‘F&@’Gﬂ@%e’éﬂﬁ‘fs}ﬁ%‘ic@rlgah%r ally

for the puLRpAsEsHh HF@&ﬂnﬁEﬂmQr east cancer to an 35 adult (with a weight of
60 kg), Itqﬁe corr%ou?n Sor t salt thereof is generally given for 22 about

0.1-100 ng/ day, (llﬂ)éf spegifiicyexaipletindudeszomethpd agmprising detemnisingsnd about

20 o nline R BRI l8hs AATUPICRE O BrordilFo-8) MR B8Rl

conmpound of I'frers end € su

adm nisst rthe HBR2- ém@emgd:leﬂea& €f-Drintifecdse héculﬁhgelxeaﬁﬁRé,-expvdsmng teléircthapound
I's adm ni stered the form f an injectable agent for the purpose of 5
treating %P%&%"‘toé@ﬁ&fﬁ CQTBP AR adult (wWith a weight of 60 kg), the dose of

the conpound oOrgy les&fﬁtﬁeANﬁ‘I@@libsﬁﬁteW%@hﬂcYu&'ﬁﬂ@@@i@ﬁro@éﬂ@lAC@ Eokeid 0
ny/ day, prefer ablé about nore preferably about 1 10
p

g/ day t Gndiiee Wew ml@f¢egbs@mc@owmei§i7emq §/4719y543r'1’; N0Hon.  For ot her
| d b
ani mal's, a Os%ﬁqg.) sﬁggﬂgeé&gomemle %&e}l h'th %‘a 1afibn BPHEANIBR be

admi ni st er ed preven | ng/t -'expressi ng cancer,
conpriOsi reybstratdploitdin are detetaiyacoendiiped krwmmethiodi chrmg(amp@’ gytheendbbl i sm

inhibition,ln an er _aspe .th res tio l s rovides a nethod
for pr ewé‘%?f%w%g i %é%\ﬁgé‘EFﬁgv %rzfﬁiféﬂ‘e grﬁ% qnsl?rﬁ‘éedi“ﬁ% BTt | ng
ener gy nmx@hahdlﬁmﬁ)ganmwdr &é)fﬂl%@ﬂhb@@llen”ﬂiegbésﬂﬁhgbﬂl iysaeeiinhi bi ti on of
the cell. 15 Energy netabalismof a ce IS eclg |nd|rectly

associ at e8PJRted bXPR SDY-BAGE méﬁhodean@rsahlﬁﬁfsﬂffewestw hodl ysingta n
Ki nase oryf ?1‘38& %ﬁ%@rf chB ‘illllé néﬁb%%(%rgﬁhgﬁ bf 8 Aﬁpﬁrﬁé’teﬂp&r%%hﬁdﬂy §p3691'ﬂ%% ly

i ncludes, for e anp [ ATP production, inhibiting "a transporter
acti vty tbe phmhbﬂymonlqiiﬂm@m{embwatappé@m, ener gy netabolismis directly

associ at ed wi t yARE20 Droduct L., valeh: Lispbel A4 dPood B IRTRLE

gl ucose netabol Sm 0sé nvo 'n a
m t ochondvultatedafor about 2-2atbutsiose i nvoI ved | n gI ycoI ysi s. The m t ochondri al

activity inclu eassoma ed wi.th an el ectrq nsport s temand
t hose associ at g@‘?ﬁ@ﬁféxﬁ@%‘%ﬁ kuseq s, %rcﬁxm ﬂ}ehmg’ggﬁﬁsﬁ’t @ th an
el ectron celirREERALbSYSt em i ncl ude those associ at ed with at |east one
selected fromrespiratory chain 25 conplexes I, [11, 1V and V.

M ni &Ri ng ener diprﬁé%l'ablél Gosmnaungs that ingreasnBe aetég b crfe%MPKnggmrsmdh%gasg of
response @e Bﬁ tmﬁ%sxegr Bére E&!fé}?]ﬁlp /°6r rﬁ&ﬁrfﬁﬁ&é p;‘}liéfe‘i’ibl;‘?&ﬁ&%o‘}ﬁ&rabo' Ism
epno roternm,

(e.qg., ory ion - an of a a change in
active oxmglertthr ihd activignof MPKamgmm m thelcasermf yeyaboee aretselectest as ecrnpamge i n

MRNA tr ar}lslgtrefcgvzittg ﬂietm% glrolte%? (numé%l}égg gnelrgy %%Lgfigm inhibitor).
Since the compounds obtained in (i) and (ii} above have an activity of inhibiting
25 energy metabolism or an activity of mimicking the energy metabolism inhibition (e.g.,
AMPK activating effect), and have an effect of selectively inhibiting proliferation of the
HER2-expressing cell, they are safe and less toxic compounds specific to
HER2-expressing cancer. Therefore, these compounds can orally or parenterally be
administered as a prophylactic/therapeutic agent for HER2-expressing cancer, for example,
30  to a human or a warm-blooded animal (e.g., mouse, rat, rabbit, sheep, pig, cow, horse,
avian, cat, dog, monkey, chimpanzee, etc.).
The given dose of the compound or the salt thereof differs depending on its action,
target disease, subject of administration, administration route or the like. For example,
when the compound is administered orally for the purpose of treating breast cancer to an

356  adult (with a weight of 60 kg), the compound or the salt thereof is generally given for
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30 degradation and synthesis, etc.) through an action of, for exanple, a
synthetic conpound, a peptide, protein, an antibody, a non-peptide
conpound, a fernmented product, a cell extract, a plant extract, an ani nal
tissue extract, plasma or the like, without directly inhibiting energy
met abol i sm of ef er [

AMP- act i \?Q?'@-:Icp-{‘ES%?‘g/‘#yk&‘?geré@ﬂﬁ?ggﬂﬁiﬁ%ﬁ@&?&'@élﬁg@fﬁﬁii%gqallr‘gb Rﬁ%ﬂ an effect

of acti V@ﬁdé;&&r. A3t parehiéd] @8mimstratiof! ﬁ%%id@h%%oﬂﬁe BomBbind¥r the SaIOhERbf 23
The nethod for preventing/treati ng HERZ- expr essi ng cancer according to the

present idiffernderandingray the ssbjestof adminigrasionatargeh Hiseaseion thedikeef FoE examplgmount

of the e |41, I alal] : ' | nhi bl tor
et o doenrhe SIS e MO B @ fork5e Y5}l LBk B2 duleR oF

pr ef ebabltseatimgrbmehst cAhdee tonar adudd (witht dneeight dfcd IKg) cthadosesafshe tampasndmpltles

adm ni ster| an.effecti ve ampunt of 0 und obt ai ned t creening
et hod st Mo s semlv et oot 0ol SEFBRE prort Bl el V.1 Ealihr
human) .  nidie phEemaBlydboti® 1 1086£04y {0the Rbdplistic NESY&@hvehientDoby injéttibed by

t hese specific aspects, and inhibiting energy metabolismof a cell of

i nt er est Ew%ebammahgaéowﬂwﬁmﬂwgteéﬁwdqsedgﬁ%thewmhtpééﬁks cpmben ef fect of
directly amijifdidgect !y inhibiting intracellular energy netabolismon 10

the cell of interest is also within the scope of the present invention. In
the pPesent spéd)¥ethad forpravaitinpiresitng HERE-dxpesiing cancien compasingnd t he ami no

acids may..pbe indicated.by codes. .f.0ll ow ng. t 2s .of. the | UPAC- |1 UB
o o1 oiiBfinE At i et S milihe B RIeBaRgE Thiblioh e LT Lo el
of the inventi dmanckberfzspeen|ths pRsentimdntiah aldo prividis alvbethodfor, if there is an

enanti omer present for_an amno, acid, it is.an L-formunless i n*di cated
ot her wi s@reYSRIANS/ HedIng HER ZneXpisssing eangerts pagapri F\SQW%IE‘S@?P 188R/kc! ei c

aci d 20 1 cohdgnhifcling BRHE) AR tabBlist4MbAdn oBiheQal0si ne RNA. R bonucl ei ¢
aci d_25 nRNA: Messenger ribonucleic acid dATP: Deoxyadenosine tri phosphate
dTTP15Deoxyt hy ngigyenetabdisosgiteatcl is dipwply anaedisegtls aesociatediwithABBphat e dCTP:
Deoxycyt i di J L Q?‘genﬁp_ - Adenosi ' phat
Et hyl ene ?%%%Héé’e#?%gﬁe at'e ﬁ@xgtggg?oﬁ%ﬁz{gg%%%f {shgli%%a{@ tﬁu@;l;ﬁibltmg

energy metabolism” typically includes, for example, inhibiting ATP production, inhibiting

a transporter activity or the like.
In a preferred aspect, energy metabolism is directly associated with ATP
20 production, which is related to, for example, glucose metabolism. Glucose metabolism
includes those involved in a mitochondrial activity and those involved in glycolysis. The
mitochondrial activity includes those associated with an electron transport system and
those associated with a TCA cycle. In addition, those associated with an electron
transport system include those associated with at least one selected from respiratory chain
25  complexes L, IT, 111, IV and V.

Mimicking energy metabolism inhibition includes inducing physiologic response
of a cell caused by inhibition or starvation of energy metabolism (¢.g., phosphorylation and
dephosphorylation of a protein, a change in active oxygen production, a change in an
enzymatic activity, a change in mRNA transcription-translation, a change in protein

30  degradation and synthesis, etc.) through an action of, for example, a synthetic compound, a
peptide, protein, an antibody, a non-peptide compound, a fermented product, a cell extract,
a plant extract, an animal tissue extract, plasma or the like, without directly inhibiting
energy metabolism of the cell. A preferable example includes activating AMP-activated
protein kinase by administering a substance having an effect of activating AMP-activated

35  protein kinase to a cell or a subject.
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Gy: dycine Ala: Alanine 35 Val: Valine 24 Leu: Leucine Ile: Isoleucine
Ser: Serine Thr: Threonine 5 Cys: Cysteine Met: Methionine du: Qutamc
acid Asp: Aspartic acid Lys: Lysine 10 Arg: Arginine His: Histidine

Phe: Phenyl al anine Tyr: Tyrosine Trp: Tryptophan 15 Pro: Proline Asn:

Asparagine dn; dutamne pdu: r.o 1c acid Sec: Sel.enogcysteine 20

Sequences of tH&e BF@S‘@:?ET ei%@?tmg@%é%g -@%?ﬁmigﬁéﬂmaf’%‘mﬂwg?" SEQ | D

NO 1] r?Pésgﬁeiﬁirel?lti%ﬁ_cﬁﬁbﬂ@eg??dr@x&ﬁ?l‘égﬂﬁﬁnﬁiedﬁ'g%%fﬁm amduPEQY tHe efhlgg 2] 25
S DNA

represen nucl eoti de sequence o ONA codi ng for, human HER2. | D
NO 3] r apstahodismgnhibitementbe ordray sstabelism idbitsuaimetedescrivpd (1) pbays t04)

repr esen : | e | N 30 [SEQ I D
N L e N o S
r epr eS entemarisesc foe exardplesabmiaisoeingfaneiitéticoahamt bba compowdrsbiained by the

screening method described in (2) above to a subject (e.g., a mammal, preferably, human).

The scope of the present invention, however, is not limited by these specific aspects, and
inhibiting energy metabolism of a cell of interest by providing a compound or conditions
that result in an effect of directly or indirectly inhibiting intraceliular energy metabolism on

10  the cell of interest is also within the scope of the present invention.

In the present specification and the sequence listing, the bases and the amino acids
may be indicated by codes, following the codes of the [UPAC-IUB Commission on
Biochemical Nomenclature or codes commonly used in the field of the invention.

15  Examples are indicated below. Moreover, if there is an enantiomer present for an amino

acid, it is an L-form unless indicated otherwise.

DNA: Deoxyribonucleic acid
c¢DNA: Complementary deoxyribonucleic acid
20 A: Adenine
T: Thymine
G: Guanine
C: Cytosine
RNA: Ribonucleic acid
25 mRNA: Messenger ribonucleic acid
dATP: Deoxyadenosine triphosphate
dTTP; Deoxythymidine triphosphate
dGTP: Deoxyguanosine triphosphate
dCTP: Deoxyeytidine triphosphate
30 ATP: Adenosine triphosphate
EDTA.: Ethylenediamineteiraacetate
SDS: Sodium dodecylsulphate
Gly: Glycine
Ala: Alanine
35 Val: Valine
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35 EXAMVPLES 25 The present invention should not be Iimted by the foll ow ng
exanpl es. EXAMPLE 1: Inhibition of HER2-expressing cell proliferation by
energy netabolisminhibition 5 BT-474 breast cancer cell (purchased from
ATCC) was used as a human HER2=expressing cell and NMDA- MB-231 breast
cancer cell (purchased from ATCC) was used as a HER2-nonexpressing cell.
These cells werlUsb8¥dE i nto a 96-nultiwel | plate (BT-474: 3.0 x 104
cell's/well, VMDAaMEAdkinel- 5 X 104 cells/well), and cultured overnight in a
carbon di oxi de gas 1 ncubator (5% CQ2, 37C). A 4-fold dilution series of a
10 mit ochondri a&ery®sgisier at ory chai n conpl ex-i nhi biting conpound (conplex I:

r ot enone) was 'ﬂ'g‘dﬂﬂreﬁ{dﬁgti ng froma final concentration of 10 nol/L in 10
steps, and further ured for five days. At the end of culture, the

br ot h 5cont ai ni ngys: Qyeteimee was renoved, the cells were washed with a
phosphoric aci ohﬁibqffe , Lmmobilized with 5% trichloroacetic acid solution,
and added with .ehf%[?‘bml@ul phor hodani ne-B (SRB) dye sol ution (dissolved in
15 1% aceti c acigh) Gleamed &idii ng the cel lul ar protein. Subsequently, the SRB
dye solution was renoved fromthe plate and the plate was washed with a 1%
acetic acid solftn:dspartipesid 100 gL 10 mM Tris buffer solution was added
for extraction %gdL £ di ssolution, and absorbance at an absorption

wavel engt h of 515 "nm was neasured to deternine the cellular quantity as a
prot dibn anount AgoArgiaineof National Cancer Institute. Vol. 82, pp.

1107- 1112, 20 ]1%9_0?_1. .ﬁ\ssum' ng that the absorbance of the well w thout

rot enone (contr ]I) g ow the percent age of the absorbance of the well
added wi th rot ertenBhsyBsalsiiher m ned to cal culate the conpound concentration
(1C50) val ue necessary for suppressing the remaining cellular quantity to
50% of the contP® TYIRENG result, |C50 value for BT-474 cell was 0.004 nol /L
whi l e | G50 val ugpf BfyptepRadDA- MB- 231 cell was 0.5 gmol /L. Accordingly,

rot enone was found t'0 suppress proliferation of the HER2-expressing BT-474
cel | 1&ronger tRranPyoliveiferati on of the HER2- nonexpressing NDA-MB-231
cell. Thus, ene Lisminhibition of cells by inhibition of

m tochondri a ac%%ﬁgﬁ;rg ' ¥°shown to result in inhibition of cell
proliferation seheGlutamiico t he 30 HER2-expressing cell. EXAVPLE 2:

Suppr essi on of R2_sigpal by inhibition of energy netabolism Human

HER2- expr essi nd h%ﬂogg’éari%‘{”ﬁ'élncer cell line BT-474 (purchased from
Anerican Ti ssuesdgubéldrgtysielneect i on (ATCC)) was seeded into a 24-mul tiwel |
plate 35 (BT-474: 1.2 x 105 cells/well), and cultured overnight in a carbon
di oxife gas incubator 26 (5% C2, 37'C). A 4-fold dilution series of a

m tochondri al r%ﬂ&ﬁc@& of %ﬁe%@@sieﬂt éﬁ%&ﬁk%m represent the following.
[SEQ ID NO: 1]
represents an amino acid sequence of human HER2.
[SEQ ID NO: 2]
25 represents a nucleotide sequence of cDNA coding for human HER2.
[SEQ ID NO: 3]
represents an amino acid sequence of mouse HER2.
[SEQ ID NO: 4]
represents a nucleotide sequence of cDNA coding for mouse HER2.
30 [SEQ ID NO: 5]
represents an amino acid sequence of rat HER2.
[SEQ ID NO: 6]

represents a nucleotide sequence of cDNA coding for rat HER2.

35 EXAMPLES
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I nhi biting conpound (conplex |I: rotenone, conplex IIl: antimycin, conplex
V. oligonycin: Wako Pure Chem cal Industries) was added starting froma
final concentration of | noUL in 5 steps while continuing culture. After 2
hours, the broth was renoved, 5 and the cells were lysed with an SDS sanpl e
buf f er (200 L), Western bl ottlng naI s perfornmed as foll ows.

Speci fically, tﬁFE“‘éE‘FtImYWSFéh‘(‘% E‘)"t 1§@¥3\€¥'§‘F glloyying xareples-pAGE et hod
(gel concentration: 7.5-15% (Analytical Biochem stry, No. 166, pp.

368-379, 1987), an transfe}gred to a n| trocel I uI ose1 rrerrbrane (B| oRad) .

| v N ) ‘ e h g
technol O%etabgﬁlgﬁﬁnﬁﬁﬂ% an 10 ant I - phosphoryl at ed Akt ant i body specific to

c signal transducing nolecule Akt (Cell signaling
t echndl ogy, Co@a#RIAtE)st aardence]bipurchpied Spdno AFICAT) exchs Médas almiméndy specific

to downs proliferati [ nsduci n ec Ie PK I

si gnal i néfflf@]ﬁ%fiﬁ&g Ce@&&ﬂ@i‘%%‘:@eﬁgéﬁeﬁ %B{P ngj{‘}\/wﬁ th an
ECL syst @fd 4sABERDaBhekptestitiditelll ¥ ThBR o%IIPWé’Ee défedé?fiﬁﬁapdT% yﬂt@ﬁ\eetl plate ei n by
an image analysis. 15 Detection of HER? pho quf; atjon was significant in

the BT-4fBTddt 38 108 eclxwribADANH 23] gt édB /"(ﬂl)sm@afélét“@u)dﬁ@é%@l on of

HER2 pho ot
ol  gonyci R B A S ok (R ol O A R Ao ons were

al solﬁonfrmnmhdndrm&mpntamt}t ghain ¢omelsx-iriiubiting bempouidi (oomplsn Iofoténonelaed | ul ar
ener gy es
riEr2 b hodper e Sm. & hod nrstiefn SEAGHEBFLIN T HBRE by Artglr SURREERICL,
t hﬁ lr3 esulfive d?y@ mgtﬁﬂﬁh&oﬂculﬂdﬁ?ﬂal aN&Sth&im] }mmng mtaﬁsrservmlrmdvem ﬁ“eﬁﬁus

i nhi bition of HER2-expressjng ce roliferati ener gy 1 nhibition.
EXAVPLE 3verssypphied sftomplagsp E%tg ownatl ?flo mﬁ% ég’é‘?%ﬁﬂ%t‘m er obi ¢
25 et ab%l‘uﬁﬁh (a%HFABH&ﬁ&itH@ 44 (WVﬂﬁﬂp}%fﬁéﬁa)ﬁméﬂmRﬂjlﬁ% s@ﬁiﬁé@&ﬁésﬁgzehlﬂﬂﬁn
cancer cell line BT-474 (purchased from ATCC) was seéded into_a

24- nlidt | Web heepir aeid) for strining g8 @Hulaspmm) S@hﬁdqmsnltlwhéﬁR&ﬁbferﬁowtOmWﬂSa

b d 0.02,
Cranet o ra0{ B AR ind ARyl a1 hee B0 BB Then. 1
SDS sanpl160 lnﬂflfOenM”Rxﬁ)@bﬂﬁ‘er&Glutm wad dédkdt for E}tteacWailhﬁd dyeedlsstdlutmnt and yse t he
cells. Th cel | L eparat ed an S- el
Concont r Abfogfemcy skl isprtinatayethab AR50 nifups tedired B dsteintahe S 166,
pp 368- %Z&utf,lzaﬁzznotéﬁh%ﬁmuﬁt (Tohrh] $fNOREPC hcby méﬁﬁtteewel fsbgﬁﬁ |1rtg7 mmal ysis

erforned to detect phosphoryl ated HER2, phosphoryl ated Akt and

phos Bor yPAPed anabatﬁhe wﬁﬂwecmﬂhé web!t"é&wrut B?erﬂing Geantrp]) ig 1 9Qi6ulE HER2

h h
Bond! t 1 onerepife e Ascidhee SOuRSU AARA SMTOIACAN el BHEMISHY cafcdligt”
phosphor yhetampouwnd somenfratieredChy vhloamecesspen fortsnppressang the 7TemafingsHlgdag,
370).

quantity to 50% of the control.
As a result, ICsy value for BT-474 cell was 0.004 pmol/L while ICsg value for
25 MDA-MB-231 cell was 0.5 umol/L.

Accordingly, rotenone was found to suppress proliferation of the
HER2-expressing BT-474 cell stronger than proliferation of the HER2-nonexpressing
MDA-MB-231 cell. Thus, energy metabolism inhibition of cells by inhibition of
mitochondria activity was shown to result in inhibition of cell proliferation selective to the

30 HER2-expressing cell.

EXAMPLE 2: Suppression of HER2? signal by inhibition of energy metabolism

Human HER2-expressing human breast cancer cell line BT-474 (purchased from
American Tissue Culture Collection (ATCC)) was seeded into a 24-multiwell plate
35 (BT-474: 1.2 x 10° cells/well), and cultured overnight in a carbon dioxide gas incubator
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Thus, inhibition of energy netabolismby | ow oxygen was shown to suppress
5 HER2 phosphoryl ati on. EXAMPLE 4: Inhibition of HER2 phosphoryl ati on by
gl ucose-usage inhibition HER2-expressing human cancer cell |ine SK-BR-3
(purchased from ATCC) was seeded into a 24-nmultiwell plate (4.0 x 105
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ot ar tPng FrR Dk koot e .onpé%“f@f"’fHﬁ??‘l’jﬁff’ég@*ﬂl&qg’@c“ﬁ%&gded

cont i nui ngitlc rdtenone, anTnmfchoaucholimrwcm t ﬂdonpmrhsup@sesmemm%mktmd MABKcel | s
were 35 | seq vviltg an SDS sanﬁh buffer (200 L). This cell lysate (8 L) was
separate (gel concentration: 7.5-15%

(Anal yti cal Bl Q@éb@i’dlﬁglyylt wh@sholﬁﬁthapi@hlbltﬁﬁﬁoﬁﬂﬂaceﬂﬁﬁkner@%ﬁi&tabﬁﬁﬁﬁ &Kn

bl otting apalysis was perfornmed in the same _manner as. in nple 1 to

quantdf y laa@stwfymé&@anﬁmtwrméw%ﬁsyﬁ HER4 P)lRﬁphé’FDda’ffﬁb%fﬁhi‘}Pmeﬁeéd MAPK.
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sol vent control oup and thus concentrati on-dependent Suppression of
phosphor ytbdeiiwvplyed in the inhibition of HER2-expressing cell proliferation by energy inhibition.

EXAMPLE 3: Suppression of HER2 phosphorylation by suppression of aerobic
25  metabolism (suppression of oxygen supply)
Human HER2-expressing human cancer cell line BT-474 (purchased from ATCC)
was seeded into a 24-multiwell plate (1.2 x 10° cells/well), and cultured overnight in a
carbon dioxide gas incubator (20% O, 5% CO,, 37°C). The plate was transferred to a
carbon dioxide gas incubator (7% Oz, 5% CO», 37°C), and an SDS sample buffer (200 pL)
30  was added to the wells over time to lyse the cells. This cell lysate (8 pL) was separated
by an SDS-PAGE method (gel concentration; 7.5-15%) (Shagger et al., Analytical
Biochemistry, No. 166, pp. 368-379, 1987). Then, similar to Example 1, western blotting

analysis was performed to detect phosphorylated HER2, phosphorylated Akt and
phosphorylated MAPK.
35 As can be appreciated from Figure 1, although HER2 phosphorylation for BT-474
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addition of netform n was confirnmed. Moreover, suppressions of Akt and MAPK
phosphoryl ations were al so confirned. Accordi ngI y, AMPK activation that

m m cks energy netabolisminhibition state 10 was shown to suppress HER2
phosphoryl ati on and its downstream si gnal EXAMPLE 6: Inhibition of energy

met abol i sm and Al c atio Corre |on horyl ati on
suppr essi® Wﬁ%“ﬁ@?‘-‘%‘};ﬁﬁ% Fﬂlé“rﬁﬁ QEW ééﬁcﬁE%éeﬁ)&F’l ne BT-474
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0. 3335 0.HERZ2 pboph8rydatebn0. 011 gnol /L while continuing culture. Two hours

| ater, the broth 20 was renoved and the cells were |lysed with an SDS sanpl e
buffer (200 L). Then, this cell lysate was used to performwestern

bl otting anal ygixAMMETHTnEibitioh ot HER2 g__dphbmwoﬁbﬁré’gludgge-mesggam hed by
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phosphor ylf uqslai;?rrra Iab S%%S t% ( ChyWC Fedg‘fmﬁ)eﬁ’égbél FTHE b t rol
group, andotEB? Phas eapkﬂn@t(s En) %@5&%@& Wﬁ?sﬂsmﬁ{&%d claddi tion of

rot enone. The anpunt of horyl ation _that indicates AWK activation

i ncr éése&%@%ﬂé@eﬁ@dﬁ%);{smgﬁ@?@élWlel@ﬂ@lmmtrYoNoHﬁ@ pp. 368-379,
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downst r eagitisdud i) addii oA Pldox yglubssai(Borttod)) afd tHab eddionref 2dedtyplcass AMPK

activation -Correlation_ wth suppression of HER2 phosphoryl ati on Hurman
HER2 28x pridgpieaisdphasnhopylation ofeapl BIOIEB| | | ine BT-474 (purchased from
Aer i can Ti ssues Quldinale. RN 4(0ele Tkaolhsn SRR o dycbiads W L wel |
plate (BT-474:. 1. 5 xé?’ogﬁ Ftﬁs/wee and 0cu l}?g‘g overni g% % car bon
di oxi de géswhrie sippress HER2 phosphorylation and its downstream signal.

EXAMPLE 5: Suppression of HER?2 phosphorvlation by AMPK activation

25 AMPK acts as a sensor of intracellular energy metabolism, and is known to be

activated by inhibition of energy metabolism (by increase in ADP/ATP ratio). Whether
HER?2 phosphorylation and its signal are suppressed by AMPK activation (by mimicking
mnhibition of energy metabolism) was examined as follows.
Human HER2-expressing human cancer cell line BT-474 (purchased from ATCC)
30  was seeded into a 24-multiwell plate (1.2 x 10° cells/well) and cultured overnight in a
carbon dioxide gas incubator (20% O3, 5% COs, 37°C). A 3-fold dilution series of
metformin that activates AMPK (The Journal of Biological Chemistry, Vol. 279, No. 42, pp.
43940-43951, 2004) was added starting from a final concentration of 15 mmol/L in 5 steps
while continuing culture. Two hours later, the broth was removed and the cells were
35  lysed with an SDS sample buffer (200 uL)). This cell lysate (8 pL) was separated by an
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10 (5% C2, 37C). As an energy netabolisminhibitor having a nmechani smt hat
differed fromthat of rotenone, mtochondrial respiratory chain conplex
[1l-inhibiting conpound antinmycin (Wako Pure Chem cal Industries) was
added to final concentrations of 1, 0.3, 0.1, 0.03 and 0.01 nrmI/L whil e

t | t th I hond hai
C b o8 oo b Tl pal bbb 0 S 0
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of the a%}fﬁ, the broth was renoved and the cells were |ysed with an SDS
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guantify an anount of phosphorylated protein with LAS-1000 plus inmage
anal ysis device (FUJIFILM. Detection of HER2 phosphorylation was

significant foEXBIMPTE 6 GhHibitibn ohendey ¥Rtbolisi af® AMPK agtivition -@ofte b
phosphoryI?tlon d-cr as?d dose-dependently by addition of antinycin,

ol i gonycPatgREe PHURBIESI®on this occasion, phosphorylation of

ACC as an ANPKI—EM%%HER@ eﬁﬁgss%‘fg AR cRicet BAI B BYidhy (ﬁﬁf@ﬁeﬁ@é &em

dose-dependently fo conpounds. Furthernore, phosphorylation of S6K

knowhd as Aan@mmgtssm&umeééqlleetloméﬂ (S pras sersigd nz-tﬁ@\i%ﬂgulttml matsi gnal from
AVPK 1103 c RS Sk BLAAGER) MPUre BB W chlbo Ml 88 el Bl ol

Exanpl es ener i'sm Yown to suppr ess
HER2 phosifdl®d, 871@n Md)cﬂ)hﬁdﬁﬂf%pd@wgséhaaamrﬁplgmahang cbiEBﬁund

phosphor | ation s _sho rrelate inv wi th phps hor | at i op, of
PR 0] Yooy lfed st Bomial Biiiisen Seis MG 51 3 st Bephl cel |
proli fer at338n0.py1 'OTUBB%H'OQHIQImolﬁD@hHé( c&ﬁin%ﬁ%’ du&ﬁ}cBTWo‘lh&fr@ﬁ?ér the BEath

cel |, NMDA-MB- 453 breast cancer cell, A549 non-snall cel cancer cel l

and ZﬂﬂuCawaﬁlr@@@‘eadeanééhmwlswm Iysed ylth@ecslb%smiahumo%ub) es efigthiccel | s

bur chased L P SrATar SERER i bR el PSRBT R AR (e
cel |l s used)wad sd:psawted beaul SB’Sl—IMGEan@EodJﬂgaI eonaentEOiOne? . b4S5YHA Anblytiedll and
cul tured Bl rer%s%ryt NoEiigbh Pp- 3&8}3?79, 1987) and transferred to a nitrocellulose membrane
(BioRad). Then, an antibody specific to phosphorylated HER2 (Cell signaling technology,
25  Code# 2244), an AMPK antibody specific to AMPK (Cell signaling technology, Code#
2535) and an anti-phosphorylated AMPK antibody specific to phosphorylated AMPK (Cell

signaling technology, Code# 2532) were used to detect the antibody by chemiluminescent

detection with an ECL system (Amersham) to quantify an amount of phosphorylated
protein with LAS-1000 plus image analysis device (FUJIFILM).

30 Detection of HER2 phosphorylation was significant for BT-474 cell of the solvent
control group, and HERZ2 phosphorylation decreased dose-dependently by addition of
rotenone. The amount of AMPK phosphorylation that indicates AMPK activation
increased dose-dependently, inversely to the amount of HER2 phosphorylation. A
quantitative change was not observed in the amount of AMPK protein itself,

35 Along with the results from Example 2, it was shown that when AMPK is
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conmpounds, i.e., antinycin (final concentrations: 1, 0.1, 0.01 and 0.001
gnol /L), 2,4-dinitrophenol (final concentrations: 0.6, 0.2, 0.06 and 0.02
ml /L), netformn (final concentrations: 25, 5, 1 and 0.2 mol /L) and

Al CAR (final concentrations: 25, 5, 1 and 0.2 15 nnDI/L) was diluted with a
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act 10- 1007 Rt pinkyF e cEnfuritaguire; ViRe shRfrattr g eanigrek har

agai nst  HiERZaRR{ exdh 0smpRE \Cahsfing MBpcinddligomycinTeVake Pukd @hérﬁféﬁl‘ Exanpl e
1, inhibition of energy netabolismor AMPK activation was _shown to

suppiass Inigriqshyap addod tadmahconaentrationnie] 10 Per 10 Bgadil nermahadulet i on,
i nduci ng coﬁ@h ecg{;ﬁlhiré er ﬂ#da@,&@nfhbdlﬁ*tﬁgh%‘?ﬁ)ag b&ddd%o %*EBZr@XE’dS 8% p% cancer.

EXAVMPLE 9: ICIt ression by I nhibiti’on of “energy
10 met abol,nncslrh while contmumg culture. Two hours aﬁer the addltlon of the agent, the broth was

removed and the cells were lysed with an SDS sample buffer (200 pL). Then, this cell
lysate was used to perform western blotting analysis. Specifically, this cell lysate (8 uL)
20  was separated by an SDS-PAGE method (gel concentration: 7.5-15%) (Analytical
Biochemistry, No. 166, pp. 368-379, 1987) and transferred onto a nitrocellulose membrane
(BioRad). Then, an antibody specific to phosphorylated HER2 (Cell signaling technology,
Code# 2244), pACC antibody specific to phosphorylated acetyl-CoA carboxylase (ACC)
{Cell signaling technology, Code# 3661) and anti-phosphorylated S6K antibody specific to
256  phosphorylated S6 kinase (S6K) (Cell signaling technology, Code# 9209) were used to
detect the antibody by chemiluminescent detection with an ECL system (Amersham) to
quantify an amount of phosphorylated protein with LAS-1000 plus image analysis device
(FUIIFILM).
Detection of HER2 phosphorylation was significant for BT-474 cell of the solvent
30  control group, and HER2 phosphorylation decreased dose-dependently by addition of
antimycin, oligomycin and 2,4-dinitrophenol. Upon this occasion, phosphorylation of
ACC as an AMPK substrate and an indicator of the activity increased dose-dependently for
all compounds. Furthermore, phosphorylation of S6K known as a downstream molecule
was suppressed, showing that a signal from AMPK was transduced intracellularly.
35 Along with the results from Examples 2 and 6, inhibition of energy metabolism
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Human EGFR- expressi ng human epi dermal cancer cell line A431 (purchased
fromAnmerican Tissue Culture Collection (ATCC)) was seeded into a

24-mul tiwel |l plate (A431: 6 x 104 cells/well), and cultured overnight in a
carbon di oxi de gas incubator (5% @02, 37C). A 4-fold dilution series of a
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From the determination results, percentage of the fluorescence level in the wells
25  added with the compound was determined assuming that the fluorescence level in the wells
without the addition of the compound (control) is 100%, and the remaining cellular
quantity was determined in % with respect to that of the control.
As a result, the minimum concentrations for inhibiting cell proliferation for 50%

or more were as follows.
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added with troglitazone was determ ned assum ng that the fluorescence |evel
inthe wells 25 without the addition of troglitazone (control) is 100%
and the remaining cellular quantity was determned in %wth respect to
that of the control. As a result, for the HER2-expressing cancer cells,
troglitazone at a concentration of 25 gnol/L inhibited the proliferation
of BT474 cell to 50% MB453 cell to 25% and LNCaP cell to 48% This
proliferation inhibition was depmqﬁi%inon t he DifikePRéoRt | OrMet3éintin t he

ot her hand, for the HER2-nonexpressing cancer cells, NMDA-MB-231 cell was
"nhi bi ted fo 100% and A498 cel | (@Eollnhi bi t od MECUE% ar a ¢ tration of
25 nol /L, QW . iferation inhibiting activity at all.

Trogl i taz%%%@%gﬁ%é]gc%%orted to activate AMPK. Along with the results
from Examl4d4 7 and 8, AWPK activation was sKOM2 to suppréss HER2
phosphoryg\g%h , 35 resulting in,cell proli fer<§t' on i nhi bi tli on specific to
HER2- expr rig cancer. 33 INDU%TRI AL APPLI CABI'ClI TLY Si nce the energy

met abol i sTA349hi bitor or the energg netaboli sm«<Omidi bitor metic suppresses
HER2 phosgg\gé%l ation, inhibits HER2 signal and ioghi bits proliferation of 5
HER2- expr tHg cell, it can be tsed, for examPt¥ as a safle drug such as a
prophyl agqiER? HBREFRENNLCar@eNt for HER2-expressing cancer, an inhibitor for
the proliferation of an HER2-expressing cell, an HER2 signal inhibitor, a
dephospho@WHS ng agent for HERZ10G net ast asi0d¥éecurrence =dppressor for
cancer, a -apoptoti c agent fo;lgo cancer c%l or a =75

prophyl acti ¢/therapeutic agent for rheumatoid arthritis. Furthernore, the
10 ener gy MB2&bol i sm i nhi bitor oid0the energy e abolismin#Abitor mnetic
can be administered to a patient suffering from HER2-expressi ng cancer in
order to prevent or treat the HER2-expressing cancer. A

prophyl acti c/t hay aReut,iall FdeNEorhsuntiEireashBhags aitdl 0- PEAEs sraolRetsageaened
efficiently, bg/ bringing a test conpound_into contact, with a cell to

det er m negpiist BERRtoxpressing sangpr thap aganstSHR Znongnressing cangeneErhlens with A

pr ophyl agti %%{a'gr&) : JieRers: T lacti Il Ng an
ener g3§ ngﬁg%flﬁsg%&?ln I |t1%?’qgfrubiat%{hener g;?%r’e%%%%?@%ﬁ?%ﬁ?bﬁc?g@%@u c. 52
A pr ophylshownds supgress dERZL plageheryhationaod imgracellubirssi gnal transdeetedm indueingner gy
met abol i s 1i nhi'#)i Qor 1, S an ATP.fgrtogmon inhibitor. 3. A

prophy| actt@F P HERERR T tgn spgeific i § RS RTINS, wherein the ATP pro

10 duction inhibitor is a glucose metabolisminhibitor. 4. A

prophyl actic/therapeutic agent. acgording to Claim3, wherein the glucose
met abol i sm i nhim&kﬁsﬁw 9: L[ER2 signal suppressionbyink

bition of enerv
10  metabolism

Human EGFR-expressing human epidermal cancer cell line A431 (purchased
from American Tissue Culture Collection (ATCC)) was seeded into a 24-multiwell plate
(A431: 6 x 10" cells/well), and cultured overnight in a carbon dioxide gas incubator (5%
CO,, 37°C). A 4-fold dilution series of a mitochondria complex-inhibiting compound

15  (complex I: rotenone, Wako Pure Chemical Industries) was added in 5 steps starting from a
final concentration of 1 umol/L while continuing culture. The broth was removed 2 hours
later, and cells were lysed with an SDS sample buffer (200 uL). Western blotting analysis
was conducted as follows. Specifically, this cell lysate (8 uL) was separated by an
SDS-PAGE method (gel concentration: 7.5-15%) (Analytical Biochemistry, No. 166, pp.

20  368-379, 1987) and transferred onto a nitrocellulose membrane (BioRad). Subsequently,
an antibody specific to phosphorylated EGFR (Cell signaling technology, Code# 2232) was
used to detect an antibody with an ECL system (Amersham) to quantify the amount of
phosphorylated protein by an image analysis.

Detection of EGFR phosphorylation was significant for A431 cell of the solvent
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15 5. A prophyl actic/therapeutic agent according to Claim4, wherein the
m tochondrial activity inhibitor is an electron transport system
inhibitor. 6. A prophylactic/therapeutic agent according to daimb5,
wherein the electron transport systeminhibitor is an agent that inhibits

at | east one sel ect fromrespir r 20 chain co L1, 1V
and V. 7 COMIRl IR, | 3@‘? F‘H’/WW%‘P&[S@@?YF% é@f@ﬁ}?oré{ BPEHaﬁQ ﬁs‘%ﬂﬂn{%eﬁ‘{merel n
the m tochondripgrRr AGldo\efetreld A LPHERN, Akl 18 aT%pfdf‘iin%smE' Rirfsd Mt hathigh A
prophyl actic/therapeutic agent accor ding to daim4, wherein the

mtoc honthmDIOgacwlﬂvHEBZm ithst belongsstogthe sawre fanily ardengwish dhareryltsdfsan
activat or l% P e;?ﬂ?é’és tdeGLd ?Jﬁﬁ%léﬁl gh&gﬁ&édﬁ%ﬁ qhﬁgltfoﬁrﬂ?u@i&ﬁular

wher ei n tﬁ‘e Picos oI 'S SIS | tor. 30 10.
A prodhyl anérgpb’tetabnhamﬂas@hagﬂmbaqxeorfnbltu@{Esz Ci aim1l, wherein the energy
met aboli sminhibitor mnetic is an AMP-acti vat ed protei n ki nase activator.
11. A prophylactic/therapeutic agent for HER2-expressing cancer, conprising

an 35 energy BXAUPLESID: Inhibilibh 6f HFRTeéxpeessitd caroer fell proliferation by AMPK
prophyl actic/therapeutic agent according to alm 11, wherein the energy

met abol | @EYa¥eDbi tor minetic is an AMP-activated protein kinase activator.

513. A pr0phyhﬁ¢&74¢$&£§5ﬁ&%ﬁ&é1fwﬁ9&%mﬁ@§ﬂﬂas@g cer&l ﬂﬁcmpforsﬁw the

AVP- activated protein Kinase activator is a mtoc ond act |
i nhi b0t orcances celhwpreophg babyman Wmmssmgaglésﬂwhd@hmfml\d@ -233 bepast rﬁntclor 11,

wherein H rotein con ence identical to
or substggﬁza%‘?%%}i@ﬁ?yﬁ%ﬂceﬁ%e #ﬁg a%e%lﬁ%ng‘?(%ﬁ eﬁ%@%@egrepresent ed by
SEIQ I Dh N@Elﬁz—n&@pi‘@slh@czﬂ’ﬁ OI‘EaSE/@fEBcEm used had bpat éceddd mg:pi 96L®veﬂlhﬂateef or a
salt ther : . A phyl acti ¢/t her euic,aent accorln aim1l or
11, whi cﬁﬁﬁge%%?éw@feﬁap wﬁweﬁﬁ@efm 1 Broghifagancdfingl copepaits Sém ng cel |
and/ or ar, iﬂ'-:ﬁ% 135@ﬁ1%blmﬁﬁh§3&ﬂtﬂéd with allﬁeduﬁnpérﬁpzi&dbé‘%r' 5/ ;ILW%HI%?&'hh{é tggent

according to Claim 15, wherein the signal is at |east one selected froma
prol 1Per dhg ﬁmﬁlgpmtratlm mentionpdphayei c Follgwag fiverayned eulfum #0A7 Gimhw  and

a net ast S sl ] herapeut i C
agent acg%? dlt}%g&p Qlwéf Sm ﬁeﬁ ﬁfl&qf\/\d’n"wﬁ&?%t F%Hg{)ﬁ@]ﬁ%or yla {3 I'ng agent for
HER2. 18. A pr dfidbie¢ aell conint hﬁng@emdommlﬁt Ewamcaiﬁa@oum}(ﬂhalfmﬁolmng It
which is t ast asi s/ ecur su or for cancer or ro OptOtIC
agent  f omeheiksrcardig iy he atbached msiiciid hE SppenatE e ERPLLERRDT or
HERZ- exprogsgéinglacaiiee five ﬁﬁ’imff‘cﬁltﬂﬁ aCell Counting Kit-F diluted 1000-fold with an

20  RPMI medium (phenol red-free, serum-free) was added for 100 pL/well at a time.  After

30 minutes of reaction at room temperature, fluorescence (excitation wavelength; 480 nm,

fluorescent wavelength; 530 nm) was determined with a fluorescent plate reader.

From the determination results, percentage of the fluorescence level in the wells

added with troglitazone was determined assuming that the fluorescence level in the wells
25 without the addition of troglitazone (control) is 100%, and the remaining cellular quantity
was determined in % with respect to that of the control.

As a result, for the HER2-expressing cancer cells, troglitazone at a concentration
of 25 pmol/L inhibited the proliferation of BT474 cell to 50%, MB453 cell to 25% and
LNCaP cell to 48%. This proliferation inhibition was dependent on the concentration.

30  On the other hand, for the HER2-nonexpressing cancer cells, MDA-MB-231 cell was
inhibited to 100% and A498 cell was inhibited to 105% at a concentration of 25 umol/L,
showing no proliferation inhibiting activity at all.

Troglitazone has been reported to activate AMPK. Along with the results from
Examples 7 and 8, AMPK activation was shown to suppress HER2 phosphorylation,

35  resulting in cell proliferation inhibition specific to HER2-expressing cancer.
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substance having an effect of inhibiting a mtochondrial respiratory chain
conplex and an effect of activating an AMP-activated protein kinase. 30
20. A nmethod for screening a prophylactic/therapeutic agent for

HER2- expressing cancer, conprising bringing a test conpound into contact
with a cell to determne intracellular energy netabolism 21. A nethod for
preventing/treati ng HER2- expressi ng cancer, conprising inhibiting 35

ener gy netabolismor m m ckifRHUITRIAY. ARpeleA BT Rhi bi tion. 36 22. A

met hod for preventing/treating HER2- expressi ng cancer, conprising,

admi ni st eri ng Sincefiheenargremgizbolism pthibites o fheregyravanettfetlissnhipopmimetior ¢ he

ener gy 'ﬁﬁkiz i bi ] rg]arﬁgggpghn B : ener gy
met abol i rsgﬁéllﬂ?%ﬁ)l orrl{)yro L)%};no lﬁgar'%?ﬁﬂﬁg]ttéﬁgﬁlzs I'n |dbl?¥1§}?tsﬁl}§n§ |%m§ or the
manuf act HER BExmreimgpdelll ackn bé tivey fipewampleagpemsalé drugldgélPaex pr essi ng cancer.
24. A netho or. prevent.ing/treatl HER2- expr essi n ancer, . conprising 10
i i ot QRSTTg Eie srEG e RGBT HIR P eHMoBT R ong e EROGREY & et abol | sm

i nhi bi t ofprdtifeRitibs of MH@RQaéydgﬁ‘é%Ein BN SHFI PR kgl iaRiditha ¥ideghdspEsigRsiag

gl ucose netabolism 37 SEQUENCE LI STI NG <110> Takeda Pharmaceuti cal Conpany
Lim ted 2ggw30HERRy2 Hetasiasisiequiisacs SUPPERSEHOT CANCHERPIOMnE i agghidahe er

<130> Q07 4 6:23 <450
JP2005- 15’3‘%2 lelggl’rﬁémgt%%&g%@g%%%g%gme@2ﬂ138“>1g‘%9@<211%?"1255 Srmors, the o
<21 320 Hoepergy picdatodism<inibitoriornvhe ei@irgy tetabplism MbabiterumiGyeticApybdrp Ay Leu

Gy Thr ARGt o pdicd siferidd forgfp e Goeilin fer & reiBie oS oL

Asp Met lteat the BIHR Sexpressing cancer. A prophylactic/therapeutic agent for HER2-expressing

cancer can be screened efficiently by bringing a test compound into contact with a cell to

determine intracellular energy metabolism.
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35 40 45 Leu Tyr An dy Cs Gn Val Val Gn @y Asn Leu Qu Leu Thr Tyr
50 55 60 Leu Pro Thr Asn Ala Ser Leu Ser Phe Leu G n Asp Ile Gn du Val
65 70 75 80 dG@n @y Tyr vVal Leu lle Ala H's Asn G n Val Arg Gn Val Pro
Leu 85 90 95 Gn Arg Leu Arg Ile Val Arg Ay Thr Gn Leu Phe G u Asp Asn

Tyr 100 0 Ala Val Leu Asp Asn Gy Asp Pro Leu Asn Asn Thr
Thr Pro %ﬂé&@é@“tﬁ@;ﬁ "Thr Ay Ala Ser Pro Ay Gy Leu Arg Gu Leu dn
Leu Arg Ser 130 135 140 Leu Thr Qu lle Leu Lys Ay Ay Val Leu lle @n

Arg Asn Pro Gn 145 150 155 160 Leu s Tyr A n Asp Thr Ile Leu Trp Lys
Asp 11e Hhe Hi & pipphylgeficiibsrapawiciagent fag E@ﬁem@smgéan% CPRIPTISENS A ¢ Asp

Thr Asn . A gg:LE§1() | : -Sar . Pro Met Cys Lys
Ay Ser ??gr%e“get%‘%m@ If}h 1 tﬁr er e]%?g?’é% %g%%%é&yge@%&u Asp Cys G n Ser
Leu Thr Arg Thr Val Cys Ala Ay @y Cys 210 215 220 Ala Arg Cys Lys Gy
Pro Leu Rro Thr, As S.Cys Hs.Au An S 5. 230 235 240 a Ala dy
Os The Gy pr o pyBeiRGicabraptliceb acfondie widat T, WAdt A onsths ' o
Asn Hi s Se¢takdlién inBibidys is@nUATPeptolth@ion)shibiter. Al a Leu Val 260 265 270 Thr

Tyr Asn Thr Asp Thr Phe Qu Ser Met Pro Asn Pro Gu Ay Arg 275 280 285
Tyr Thr Phe Ay Ala Ser Cys Val Thr Ala Cys Pro Tyr Asn Tyr Leu 290 295 300

Ser Thr Asp Valy %a@h%cﬁ%r;a%tiéggeﬁ{ahccsyc_ﬁngrts 18 H, Svi§BnGhe APPSr$10
315 320 GQu Val "Thr "Ala G u Asp y Thr G n Arg Cys A u Lys Cys Ser Lys
10  duction inhibitor is a glucose metabolism inhibitor.

4. A prophylactic/therapeutic agent according to Claim 3, wherein the glucose

metabolism inhibitor is a mitochondrial activity inhibitor.

15 5. A prophylactic/therapeutic agent according to Claim 4, wherein the mitochondrial

activity inhibitor is an electron transport system inhibitor.

6. A prophylactic/therapeutic agent according to Claim 5, wherein the electron
transport system inhibitor is an agent that inhibits at least one selected from respiratory
20  chain complexes I, IL, III, IV and V.

7. A prophylactic/therapeutic agent according to Claim 4, wherein the mitochondrial

activity inhibitor is a TCA cycle inhibitor.

25 8. A prophylactic/therapeutic agent according to Claim 4, wherein the mitochondrial

activity inhibitor is an AMP-activated protein kinase activator.

9. A prophylactic/therapeutic agent according to Claim 3, wherein the glucose
metabolism inhibitor is a glycolysis inhibitor.

30
10. A prophylactic/therapeutic agent according to Claim 1, wherein the energy

metabolism inhibitor mimetic is an AMP-activated protein kinase activator.

11. A prophylactic/therapeutic agent for HER2-expressing cancer, comprising an

35  energy metabolism inhibitor mimetic.
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325
Au
Cys
Asp
Leu
Tyr
Adn
Tyr
Arg

Leu
Pro
Cys
Asn
Arg
555
565
Lys

330

335 Pro Cys Ala Arg Val Cys Tyr Ay Leu Ay Met Qu H's Leu Arg

340 345 350 Val Arg Ala Val Thr Ser Ala Asn Ile An GQu Phe Ala Ay

Lys
Ay
Adn
I'le
Asn
Ser
Ser
Thr
Phe
Gu
Al a
Cys
Val
560
570
Asp

Pro As

p
Ma

15

20

25

30

35

355 360 365 Lys Ile Phe Ay Ser Leu Ala Phe Leu Pro G u Ser Phe
Asp 370 375 380 Pro Ala Ser Asn Thr Ala Pro Leu G n Pro Qu dn
Val Phe 385 390 395 400 du Thr Leu Qu GQu Ile Thr Gy Tyr Leu
Ser Ala Trp Pro 405 410 415 Asp Ser Leu Pro Asp Leu Ser Val Phe

ua e viiRtbittife ofierpyd Y Al @
Egu Th?k %{gghﬁh&mlﬂh&af a%:g’}g aﬁtgdgi? OMQ;\ELLI e SerthI'r p Lfegu Gy Leu

wﬁabql@m@mbuemmwgtl@éﬂn@b#?-&%m%mw 3¢ Sfi¥atPby [le His H s
H s Leu Cys Phe Val H's Thr Val 465 470 475 480 Pro Trp Asp G n
Arg Asn Pro Hs G n Ala Leu Leu H's Thr 485 490 495 Ala Asn Arg
ASp G A pshyfadticGheragdutic@gyntlaecording teyHai K2, WdeEiB@E 510 A n Leu

rg.ad y Hi s JTrp GQy. Pro.dy.Pro 15 520 525 \Val
géﬁp'écﬁ"%ﬁ‘ipli_%ﬂn hﬁsﬁ‘é“’é"ﬁ 154 ‘é“ “éﬁ?‘ Bg““@/‘ﬁ’ X530 535 540

Leu Gn @y Leu Pro Arg G u Tyr VaI Asn AIa Arg H's Cys 545 550
Leu Pro Cys His Pro Au Cys Gn Pro Ser, Thr Cys
345 2A1H°phiéa<@°{ﬁhﬁﬁael@0&gmtécsa&rsln@tﬂ §1 \/a'r llwe@g H%Ré ififs Tyr

Eﬁﬁ&n@%ﬁtaﬁﬁ%g 5 Qmﬁfooa.cﬁi‘feq%e\{&’énn@ﬁlaﬁo oF Qul'@t'a%tlﬁ)ﬂpﬁld%ﬁﬁca@té’ théal Lys
eu 595 600" 605 Ser Au Gu

rp Lys
@yynand sequence represented gly SEQ ID NO l SEQ D N(g 3or SEQID NO 5,a
partial peptide thereof or a salt thercof.

15. A prophyiactic/therapeutic agent according to Claim 1 or 11, which is an inhibitor
for the proliferation of an HER2-expressing cell and/or an HER2 signal inhibitor.
16. A prophylactic/therapeutic agent according to Claim 15, wherein the signal is at

least one selected from a proliferation signal, an antiapoptotic signal, an infiltrative signal

and a metastasis signal of a cancer cell.

17. A prophylactic/therapeutic agent according to Claim 1 or 11, which is a
dephosphorylating agent for HER2.

18. A prophylactic/therapeutic agent according to Claim 1 or 11, which is a

metastasis/recurrence suppressor for cancer or a pro-apoptotic agent for a cancer cell.

19. A prophylactic/therapeutic agent for HER2-expressing cancer, comprising a
substance having an effect of inhibiting a mitochondrial respiratory chain complex and an

effect of activating an AMP-activated protein kinase.

20. A method for screening a prophylactic/therapeutic agent for HER2-expressing
cancer, comprising bringing a test compound into contact with a cell to determine

intracellular energy metabolism.

21. A method for preventing/treating HER2-expressing cancer, comprising inhibiting

energy metabolism or mimicking energy metabolism inhibition.
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610
Lys
Ile
Val

Lys
Pro
Ile
Ser
dy

Val

Ile
Pro
Leu
830
840
850
Asp
Ile

615

620 Pro Cys Pro Ile Asn Cys Thr His Ser Cys Val Asp Leu Asp Asp

625 630 635 640 dy Cys Pro Ala QQu dn Arg Ala Ser Pro Leu Thr Ser

Ile
Val

Tyr
Lou
Leu
Ay
du
Thr
Met

Gys
Tyr

Ay
Met

845
855

Leu

Wl

Ser 645 650 655 Ala Val Val Ay Ile Leu Leu Val Val Val Leu Ay
Phe Ay 660 665 670 Ile Leu Ile Lys Arg Arg Gn dn Lys Ile Arg
Thr Met Arg 675 680 685 Arg Leu Leu Gdn GQu Thr Au Leu Val GQu
Thr Pro Ser Ay 690 695 700 Ala Met Pro Asn A n Ala An Mt Arg
bys G W hbtho@ifdk ﬂf@%ﬂtﬁ%ez %%ﬂﬁ@%?@resﬁﬁﬁckiﬁ%r V@Jnﬁghﬁﬁgvm Leu Gy
Ala Phe Ay Thr "Val Tyr 25 730 735 le Pro Asp
Admingsiering an cff@ctw@nwnt qﬁ/the eReEgy g iibolsm mmmrm eneEy Arg G u

e Leu 755 760 765 Asp Gu Ala Tyr
i‘?&a@@m@qi‘b@”ﬁm o I%Iyirhl\elal Ser Arg 770 775 780 Leu Leu dy
Leu Thr Ser Thr VaI GI n Leu Val Thr @n Leu 785 790 795 800 Met

y Cy G u Asn Ar ._Ar.g 305 810 815
8 & Drsnlan el Frebiontisrh poith orgs i Gifef pibeaolis EhiBitSr Mg ians

Sor théfh{anbﬁidn@ of £pRphalacthy/Getapbutiedgeti for IER2AGHprésSingAhncetl a 835
Arg Asn Val Leu:ég/ F flys Ser gro Asgn H s Val Lys IIe Thr Asp Phe

860 Gy Leu Ala Arg Leu Leu Asp Ile Asp u Thr Qu Tyr Hs Al a

8652370 8 AoBRBd f@]:}fe\gnﬁn r%a ERQ Ef"e él § carclr Wgﬁn{o/ﬁflﬁ%l-eu A u_Ser

Arg 885 890 895" Arg Ser Asp rp Ser Tyr
EAminsterin® e egel@ygmﬂabohsm inhibitor or the energy metabolism inhibitor mimetic

to a patient expressing HER2 and having increased glucose metabolism.
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Trp Gu Leu Met Thr Phe Ay Ala Lys Pro Tyr Asp Ay Ile Pro Ala 915 920
925 Arg Qu lle Pro Asp Leu Leu Gu Lys Ay Gu Arg Leu Pro An Pro 930
935 940 Pro Ile Cys Thr Ile Asp Val Tyr Met Ile Met Val Lys Cys Trp Met
3/16 945 950 955 960 1le Asp Ser Qu Cys Arg Pro Arg Phe Arg Gu Leu Val
Ser G u PREVWHSEJAGTHS Ser Arg Met Ala Arg Asp Pro G n Arg Phe Val Val
Ile An Asn Qu 980 985 990 Asp Lou Ay Pro Ala Ser Pro Leu Asp Ser Thr
Phe Tyr AcKyl@Befakmia PROAmatOOG cA00®uphey LEhitelisp Asp Asp Met Ay Asp Leu Val
Asp Ala Gu du Tyr Leu 1010 1015 1020 Val Pro Adn dn @y Phe Phe Cys Pro

Asp Pro Al go Rr ?r@%lﬂﬁc@tﬂera%ggﬁiclg Oh11@3p H:hﬂéoexpgﬁ(s%t c¥lerHi s H's Arg
Hs Arg Ser Ser Ser Thr Arg Ser Gy y 1045 1050 1055 dvy Asp Leu Thr Leu

Gy Leu G,u, Pr ,ﬁer Gu @u du Ala Pro Arg 1060 1065 1070 Ser Pro Leu Al a
Pro Ser GG §°A|‘°é3&3|y Ser Asp Val Phe Asp Gy 1075 1080 1085 Asp Leu

Gy Mt Ay Ala Ala Lys Gy Leu A n Ser Leu Pro Thr H's 1090 1095 1100 Asp
Pro Ser PEbQLeBCTIIRZMPE 3TPP3Ber G u Asp Pro Thr Val Pro Leu 1105 1110 1115
1120 Pro<sar @es-Thr2dAsp Ay Tyr Val Ala Pro Leu Thr Cys Ser Pro @ n 1125
1130 1135 Pro GQu Tyr Val Asn G n Pro Asp Val Arg Pro G n Pro Pro Ser Pro
1140 1145&5‘0@0;[19‘5&)5918’44@33’ Pro Leu Pro Ala Ala Arg Pro Ala Ay Ala Thr Leu

Gu 1155 0 5. Arg Pro Lys Thr Leu Ser Pro Ay Lys Asn Gy Val Val
Lys Asp vé&?ﬁé”lﬁ%ﬁﬁlso Phe Ala Phe Ay Ay Ala Val Gu Asn Pro Qu Tyr

Leu Thr Pro A n 1185 1190 1195 1200
<160> 6

210> 1

<211> 1255

<212> PRT

<213> Homo sapience

<400> 1
Met Glu Leu Ala Ala Leu Cys Arg Trp Gly Leu Leu Leu Ala Leu Leu

Pro Pro Gly Ala Ala Ser Thr Gln Val Cys Thr Gly Thr Asp Met Lys
20 25 30

Leu Arg Leu Pro Ala Ser Pro Glu Thr His Leu Asp Met Leu Arg His

35 40 45
Leu Tyr Gln Gly Cys Gln Val Val Gln Gly Asn Leu Glu Leu Thr Tyr
50 55 60

Leu Pro Thr Asn Ala Ser Leu Ser Phe Leu Gln Asp Ile Gln Glu Val

65 70 75 80

Gln Gly Tyr Val Leu Ile Ala His Asn Gln Val Arg Gln Yal Pre Leu

85 90 95

GIn Arg Leu Arg Jle Val Arg Gly Thr Gln Leu Phe Glu Asp Asn Tyr
100 1056 110

Ala Leu Ala Val Leu Asp Asn Gly Asp Pro Leu Asn Asn Thr Thr Pro

115 120 125
Val Thr Gly Ala Ser Pro Gly Gly Leu Arg Glu Leu Gln Leu Arg Ser
130 135 140

Leu Thr Glu Ile Leu Lys Gly Gly Val Leu Ile Gln Arg Asn Pro Gln

145 150 155 160

Leu Cys Tyr Gln Asp Thr Ile Leu Trp Lys Asp Ile Phe His Lys Asn

165 17C 175

Asn Gln Leu Ala Leu Thr Leu Ile Asp Thr Asn Arg Ser Arg Ala Cys
180 185 190

His Pro Cys Ser Pro Met Cys Lys Gly Ser Arg Cys Trp Gly Glu Ser




Gy Gy Ala Ala Pro dn Pro H's Pro Pro Pro Ala Phe Ser Pro Ala 1205 1210
1215 Phe Asp Asn Leu Tyr Tyr Trp Asp G n Asp Pro Pro Qu Arg Ay Ala 1220
1225 1230 Pro Pro Ser Thr Phe Lys Ay Thr Pro Thr Ala Qu Asn Pro Qu Tyr
1235 1240 1245 Leu Gy Leu Asp Val Pro Val 1250 1255 <210> 2 <211> 3765
<212> DNA <213> Hbho sapience <48 2 atggagctgg ¥Jgccttgtg ccget ggggg

ct cct cct c§ecdductimes ddacfegadee BO Ad¢ Margtgafeacde abytcdy oévsc cggcacagac
at gaagct gc gguaibcccggce cagtcccgag 120 acccacctggoacat gctccg ccacctctac
cagggct geq1 206496 9¢as 0gapAC g BB0ThH3RG! CACCYs ahGGt grEGaR Gaat gccage
ctgtccttcgzggcaggatat ccagga@atg 240 cagggeifcg tgctcatcge fgacaaccaa

gt gaggcagg1 qca&iyg 9399¢] %99 Ooﬂlsatstegtgcl?%g gcacggaget ctttgaggac

aactatgccc ggccg gc‘f’S acaa gga 60 gacccg acaa acc ccctgtcaca
gggccct ccc caggaggcect g% agctg 420 ca?éettcgaa cctcacd at ctt gaaa
ggaggggt ctiis dJae %tg@gsg%?écgbtdég @06l etleughisaées %gga&%ﬁ:@at’ ‘?attgt ggaag
gacatcttcc acaagaacamccagct ggct 54026%t cacactga tagakdrcaa ccgctctcgg
gcctgccaccheatygt Aet Cer galpgrgt ®ag GIQ0SeH ek CREDGEn JGbygngaga pagtt ct gag
gattgtcaga gcctgapgcg cactgtctgt £0 gccggt ggct giggcccgct g caaggggcca

t t 0 tct
gact gect g8’ figggﬁif?eﬁﬁiy %8%%8%% Homag 38%?95 otdagtt oth Hgcecagee

ct ggtcacct a cacaga_ cacgttt 840 tccat at cccgaggg ccggt at aca
ttcggcgec e’g gt Htgdel tyecbet ¢oe Boolet dca &SaBEOtltePcHht §a &lgt gggat cc
t gcaccct cg0%t ct gccccct gcacdbtcaa 960 gaggtyecag cagaggat gg ¥¥dcacagcgg
t gt gagaagtlgdadgchagacta allgt gecGga TMHR201n girgt gyt &l g lgtscCgg@eatlyggagcactt g
cgagaggt ga gggcagttac cagtgccaat 1080 algcaggagt ttgctgagsg caagaagatc

tttgggagce,§ agcai fd %Erg%w@fsg%% d §eu teht, ORI9999 RGCLAYGGE Gigaacact gec
ccgctctagec cagagcaggh,ccaagtgttt 1 0 gagactctgg aag tcac aggttaccta

tacatctca ggccg@a. cagect gegt 126 gacctcageg teticcagaa cctgcaagta
at ccggggagabg‘éﬁt@t"’ggél it E)%fcégé Agodle {6z Et%]g’c?b%l ”t,léc@]gycgéﬁg"ygfct gggcat ¢
agct ggct gg ggct géfet ¢ act gagggaa 6580

Lys Ile Phe Gly Ser Leu Ala Phe Leu Pro Glu Ser Phe Asp Gly Asp

370 375 380
Pro Ala Ser Asn Thr Ala Pro Leu Gln Pro Glu Gln Leu Gln Val Phe
385 390 395 400
Glu Thr Leu Glu Glu Ile Thr Gly Tyr Leu Tyr Ile Ser Ala Trp Pro
405 410 415
Asp Ser Leu Pro Asp Leu Ser Val Phe Gln Asn Leu Gln Val Ile Arg
420 425 430
Gly Arg Ile Leu His Asn Gly Ala Tyr Ser Leu Thr Leu Gln Gly Leu
435 440 445
Gly Ile Ser Trp Leu Gly Leu Arg Ser Leu Arg Glu Leu Gly Ser Gly
450 455 460
Leu Ala Leu Ile His His Asn Thr His Leu Cys Phe Val His Thr Val
485 470 475 480
Pro Trp Asp Gln Leu Phe Arg Asn Pro His Gln Ala Leu Leu His Thr
485 490 495
Ala Asn Arg Pro Glu Asp Glu Cys ¥al Gly Glu Gly Leu Ala Cys His
500 505 510
Glu Leu Cys Ala Arg Gly His Cys Trp Gly Pro Gly Pro Thr Gln Cys
515 520 525
Val Asn Cys Ser Gln Phe Leu Arg Gly Gln Glu Cys Val Glu Glu Cys
530 535 540
Arg Val Leu Gln Gly Leu Pro Arg Glu Tyr Val Asn Ala Arg His Cys
545 550 555 560
Leu Pro Cys His Pro Glu Cys Gln Pro Gln Asn Gly Ser Val Thr Cys
565 570 575
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ct gggcagt g gactggccct catccaccat
ccctgggacc agctctttcg gaacccgcac
gaggacgagt gtgtgggcga gggcctggcec
t ggggt cca ggcccaccca gtttgtcaac
gt ggaggaat "gcelggft adi v gtlagdaytle
ttgccgt gcc accct gagtt§dt cagccccag
gct gaccagiPrgtigtogBlec tCy st \gdc adL tAat
cccagcggtg tgaaaggsd ga cctctcctac

ggcgcat gcg,Ag6Gt {IC 3G, CALLRASHIC AL
ggCthCCCQ C %gcagag agccagc

attctgctgg tcgtggtct
aagat ccgga’adtacatyd ﬁ gggbg g%é
acacct agc§?gagcgat gcc caac€a@gceg
aggaaggt g&lagdytsgBtd dgaailot gy dot
cct gat gggg agaat gt gaa agdst ccagtg

cccaaagcca)acgqagaaal yCil-agacd13a
tatgtctccc gecttctggg catctgcctg

at gccct at
gacctgctgg ggtgg %b d@' 3@8
ct cgt acaca gggacftygc cgctcggaac
at t acagactire dgagktyddntCagErydily
gggggcaagg t gdecat caa gt ggat ggog
caccagagt g1atbgkgbggagntdial g9oi g g
aaacct t acgpat gggat ccc agccggggag

ctgccccag cC
5/ 16 attggcgqﬁ g

gacagcaccBlt ctlgctyrtlée dogbsr §ay
gaggagt at ¢ tggtacccdddgcagggcttc

ggcat ggt ctyadeachbggaag crigcageitan 34t decaggas il gage dgtsgglggasciegaca
ct agggct gg agccctst ga agaggaggcc
get ggct cog atgal i §9, Lagt gacqh g
gccccag ccctctaggg
ccctctgaga ctgat cta
aaccagccage%t Ptgg’
cgacct gct

ctccccacac at

géée %lbc',ré‘f

8%t gccact ct ggaaé@bccc

Met Pro Tyr Gly Cys Leu Leu
805

Leu Gly Gln Asp Leu Leu

820

Leu

Ser

Met Ser Tyr Glu Val

835
Val

Asp

Val Ser
855

Asp

Asn Leu Lys

850
Leu

Arg

Gly
865
Gly

Ala Leu
870

Ile

Arg Leu

Gly Val Pro

885
His

Lys Lys

Phe Thr
900
Met

Arg Arg Gln Ser

Glu Leu Thr Phe

915
Ile

Trp Gly
Glu
930
Ile

Leu
935
Val

Arg Pro Asp Leu

Pro Cys Thr Ile Asp

1{3&? GRGCRLS 930 abchacal
g aat gt ¢ggeceaagat t€cgd
agggaccccc a cgcttt t §§%catccag aatg g%

an

aacacccacc tctgcttcgt gcaaacggtg
caagct ctgc tccacactgc caaccggcca
t gccaccagc tgtgcgecccg agggcact gc
t gcagccagt tccttc ccaggagt gc
ctcdabotg: Cat dladivgdrcagachin ot
aat gget cag tgacctgttﬁgQggaccggag
eaggac catrcGoetvhtt igagPrgasecigat gc
@Mgcccatct ggaagtgdgscc agat gaggag

LeagLGH! ¢ OF 8199AGCh1 993k 9@6La0
ctgacgtcca tc%gstctgc ggtggttgtc

e e

%% 99ct :
cagatgcgga ct gaaaga gacggeic

&hiQEEdhagLMCﬂhcahgggltdﬂet@gatc
gccat cadag tgttgaggga aadeacatcc

efayacatgas §08et 0ahova DPget £1GCCa
acai acgg tgcagctggg acacagctt

cctcccag

@%QS Gattace gimS%‘ fofigogg
gctggtca agagt aa ccatgtcaaa
rac det ddugPagdengdyt Bre dar gclagat
ctgaagtcca tt@becgccg gcggttcacc
wat gt gtggLagelgajigacht gl agggcc
at ccct gaccyigct ggaaaa ggggopacag

h9aptLa ttggatg
o {517 a%fg

t tg cccagc ¢ cecttg
i &éaLXSggggid@cYa gdtaghleget
ttcfigecag accctgcccéd@gggegcet ggg

fgcaggt ct ¢ cact gggacc ct ccgaaggg
@§@9£9Qﬂ?95&@998 996, 9gt.gcqaage
gt acag

ctasectgga aottl cagee aaat at ot g
g

cc t aatatgtg
tedgélc dagt Byt ded cThigéée detecc

aagact ct ct 7¥cccagggaa gaatdﬁ@gtc

Asp His Val Arg Glu Asn Arg Gly Arg
810 815

Cys Met Gln Ile Ala Lys Gly

830

Leu

Trp
825
Leu

Asn

Val His Asp Ala Ala

845
Ile

Arg Arg

840

Pro Val Lys Thr Asp Phe

860
Glu

Asn His

Ile Glu Thr
875

Leu

His Ala Asp

880
Arg

Asp Tyr

Ala
890
Trp

Met Glu Ile Len

895
Thr

Trp Ser
Val
910
Ile

Val Val
905

Lys

Asp Ser Tyr Gly
Ala
920

Glu

Gly Pro Ala
825

Leu

Pro Tvr Asp

Gly Glu Arg Pro Gin Pro

940
Val

Lvs

Tyr Met Ile Met Lys Cys Trp Met

3/16

1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880

cgcat ggcc

3000
3060
3120
3180
3240
3300
3360
3420
3480
3540

2940



gt caaagacg tttttgcctt tgggggtgcc gtggagaacc ccgagtactt gacaccccag 3600
ggaggagct g cccctcagcc ccaccctcct cctgecttca gecccagectt cgacaacctc 3660
tattact ggg accaggaccc accagagegg ggggctccac ccagcacctt caaagggaca 3720
cctacggca% agaacccaga gtacctgggt ctggacgtgc cagtg 3765 <210> 3 <211> 1256

<212> PRTY4213> Mus nuscul 830 <400> 3 Met P Leu Ala Ala Trif%ys Arg Trp
Ay Phe Léle lYen %ezaGllevaLseﬁrg PreoAres Phsdrepily Gey VAllaSet &l@ KheThr G n Val
Cys Thr Ay Thr Asp Met9dsys 20 25 30 LeéT0Arg Leu Pro Al &75er Pro G u Thr
His Leu Aspr Ml heu afs urtd Bsp 390401 ard @he TYdl @D MeycyasAaiuval Val dn
Gy Asn Leu Gu Leugggr Tyr 50 55 6Qgs Leu Pro Ala AsggAl a Ser Leu Ser Phe
Leu dn Il e 7 ulle Ala H's
Asn Arg ngp LLfé1 @ P%I“ﬁr (E)eﬁ_ ?%qu @%erghr En)! 15¥ AP/ETS llreLeuVaI Arg Ay
Thr Gn Leu Phe %% Asp Lys Tyr 4% 105 110 Al a U8 Al a val Leu Asp Asn
Arg Asp PEeU 1y gp ArBrisyabeTiody Thip LeuFaiobsrmasa GAuably dvprleu@y Arg Thr
Pro Gu Ay 1588 Arg Gu Leu Q@%5Leu Arg 130 13828040 Ser Leu Thr Gu lle
Leu Lys Gvyl Ary ¥al clewllyl BhAPge @yws AsSH ARBpOPrdl4dba 150 455 416061yA n Leu Cys
Tyr G n Agpzdvet Val Leu Trpsdys Asp Val Lewg#y g Lys 165 1701g465 Asn Asn
G n Leu I T, r 85 190 S
Pro Pro éylc’gy %eg g%oHAﬁmlggr{wS ’Wg 8 S%Egsegrrh@& g’@r %3&0(;1 /16 195@200
205 Ser Pro G u Asp CbM‘G nille Leu TﬁP Thr Ile 1 %Er Ser Ay
Gly Asp Leu Thr "Leu Gly Leu Glu Pro Ser lu Glu Glu A a Pro Arg
1060 10656 1070
Ser Pro Leu Ala Pro Ser Glu Gly Ala Gly Ser Asp Val Phe Asp Gly
1075 1080 1085
Asp Leu Gly Met Gly Ala Ala Lys Gly Leu Gln Ser Leu Pro Thr His
1090 1095 1100
Asp Pro Ser Pro Leu Gln Arg Tyr Ser Glu Asp Pro Thr Val Pro Leu
1105 1110 1115 1120
Pro Ser Glu Thr Asp Gly Tyr Val Ala Pro Leu Thr Cys Ser Pro Gln
1125 1130 1135
Pro Glu Tyr Val Asn Gln Pro Asp Val Arg Pro Gln Pro Pro Ser Pro
1140 1145 1150
Arg Glu Gly Pro Leu Pro Ala Ala Arg Pro Ala Gly Ala Thr Leu Glu
1155 1160 1165
Arg Pro Lys Thr Leu Ser Pro Gly Lys Asn Gly Val Val Lys Asp Val
1170 1175 1180
Phe Ala Phe Gly Gly Ala Val Glu Asn PFro Glu Tyr Leu Thr Pro Gln
1185 1190 1195 1200
Gly Gly Ala Ala Pro Gln Pro His Pro Pro Pro Ala Phe Ser Pro Ala
1205 1210 12156
Phe Asp Asn Leu Tyr Tyr Trp Asp Gln Asp Pro Pro Glu Arg Gly Ala
1220 1225 1230
Pro Pro Ser Thr Phe Lys Gly Thr Pro Thr Ala Glu Asn Pro Glu Tyr
1235 1240 1245
Leu Gly Leu Asp Val Pro Val
1250 12565
<210> 2
{211> 3765
<212> DNA

{213> Homo sapience

<400> 2

atggagectgg cggeettgtg ccgetgggge ctecteeteg cectettgeec cceceggagee 60
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215

225 230 235 240 Cys Ala Ala Ay Cys Thr

Al a
Pro
Asn
Cys
Val
Thr
Tyr
Ser
Ser
dy
Thr
Au
Arg
445
455 4

220 Cys Ala Arg Cys Lys Ay Arg Leu Pro Thr Asp Cys Cys H's Qu
Gy Pro Lys H's Ser Asp Cys
Cys 245 250 255 Leu His Phe Asn Hs Ser Ay Ile Cys Qu Leu H's
Ala Leu 260 265 270 Ile Thr Tyr Asn Thr Asp Thr Phe G u Ser Met
ProsC@cac @ pag PTEHECABOCEB3BCaghega TBAasThEc PRE(ICYENIc385ee88ss VAl Thr
Paocdhert s cTygci200 Q¥5c800c bedgeSbeccThee Glaysvalgegryasde /80 Thr
C¢sadc@c Pl QchSEcASB cadpcdik@ 3idtc320cc Ghbaddatialalcafhagghka @40 Asp
cgg%cgagstggtyaﬂdé@ Qé%a&faa?’ggga%%@ag%?@cc&a%&ggﬁ GaystRlgga AapoVal

Algggl | e
a¥t%3\sgcg?%eg %’;gécag lI:I H%%gi?ﬁcA St ‘?Eégccgl%g §%Qgg yagAl:Qat@r gs | Phe
o e L BBIAPE G Egé%%capﬁ%gg% ot e bave stk 8
vapg%ﬂtagw FCLEer9age W@t@%ﬁaHs%a&_gé&t@ ﬁg%qcag%%sgaé@b‘:%@% 4 Phe
Letic@cta® \pekheachat (tgtagaasl secalyitte] acSpgaanpy CFREC IS 14104415
SetcRhetth napspadeed SayctVadgePhect@ecna@snclettcAry addktdaas 4490425
Co¥e AN @ gkt Gchepeddes ARt g banthtbadelzcbeghcibg deetigfdtgt 660435
%gyggQg%c{lﬁg%%c%Erc}a%gg L L@ébc’%ﬁgtgs%‘:técaﬁéc@é O blagdt@d GAnpoSer

465 E‘?bg"ﬁ lisgé“%ﬁccﬁ caaﬁca"

g%éﬁgggp%érgctgﬂé%ckngt@¥§aJﬂ3@ VEi?ISOAsn

Leu H|a§ta%°§tab@t5950tg§ércf@0§%% N%f"'ﬁ%“eaﬁa?ﬁa& AF

oqsﬁggaﬂals (%%B

Leu \ﬂipcq3g§ccg(ﬁ}cgg@pggggccggtataca ttcggecgeeca getgtgtgac gcctgtccc
tacaactacc tttctacgga cgtgggatcc tgecaccctecg tetgeecccet gecacaaccaa 560
gaggtgacag cagaggatgg aacacagcgg tgtgagaagt gcagecaagec ctgtgeccega 1020
gtgtgetatg gtetgggeat ggageacttg cgagaggtga gggcagttac cagtgecaat 1080
atccaggagt ttgetggetg caagaagatc tttgggagec tggcatttcet gecggagage 1140
tttgatgggg acccagccte caacactgec ccgetccage cagageageot ccaagtgttt 1200
gagactcetgg aagagatcac aggttaccta tacatctcag catggccgga cagectgect 1260
gacctcageg tctteccagaa cctgeaagta atceggggac gaattctgea caatggegec 1320
tactcgetga ccetgecaagg getggecate agectggetgg ggctgegetc actgagggaa 1380
ctgggeagtg gactggecet catccaccat aacacccacc tetgettegt gcacacggtg 1440
ccctgggace agetctttcg gaacccgeac caagctctge tccacactge caaccggeca 1500
gaggacgagt gtgtgggega gggectggee tgeccaccage tgtgegecoccg agggecactige 1560
tggggtceag ggeecaccea gtgtgtcaac tgcageccagt tcettcgggg ccaggagtge 1620
gtggaggaat gccgagtact gecaggggctc cccagggagt atgtgaatge caggcactgt 1680
ttgcegtgee accetgagtg tcageccccag aatggctcag tgacctgttt tggaccggag 1740
getgaccagt gtgtggectg tgeccactat aaggacccte ccttctgegt ggeccgetge 1800
cccagcggtg tgaaacctga cctctectac atgeccatet ggaagtttcc agatgaggag 1860
ggcgeatgee ageettgece catcaactge acccactcct gtgtggacct ggatgacaag 1920
ggctgeeccg ccgagecagag agecagecct ctgacgtcca tcatctctge ggtggttgge 1980
attctgetgeg tcgtggtett geggggtegte tttgggatec tcatcaageg acggeagecag 2040
aagatccgga agtacacgat gcggagactg ctgcaggaaa cggagetggt ggagecegetg 2100
acacctageg gagegatgee caaccaggeg cagatgegga tcctgaaaga gacggagetg 2160
aggaaggtga aggtgettgg atctggeget tttggecacag tctacaaggg catctggate 2220
cctgatgggg agaatgigaa aattccagtg gecatcaaag tgttgaggga aaacacatcec 2280
cccaaagcca acaaagaaat cttagacgaa geatacgtga tggetggtgt gggetcccca 2340
tatgtctece gecttetggg catctgectg acatccacgg tgcagetggt gacacagett 2400
atgcecctatg getgectett agaccatgtc cgggaaaacc geggacgect gggetcccag 2460
gacctgetga actggtgtat gecagattgec aaggggatga getacctgga ggatgtgegg 2520
ctcgtacaca gggacttgge cgetcggaac gtgetggtca agagteccaa ccatgtcaaa 2580
attacagact tegggetgge tcggetgetg gacattgacg agacagagta ccatgcagat 2640
gggggcaagg tgcccatcaa gtggatggeg ctggagtecca ttetccgeeg geggttcace 2700
caccagaglg atgtgtggag ttatggtgtg actgtgtggg agetgatgac ttttggggee 2760
asaccttacg atgggatcce ageccgggag atccctgace tgetggaaaa gggggagegg 2820
ctgecccage cccccatctg caccattgat gtctacatga tcatggtcaa atgttggatg 2880
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Pro
Arg
Lys
750
760
770
An

Ser
Cys Val Asn Cys Ser A n Phe Leu Arg Ay An dQu Cys Val Au du 530

540
550
Thr
Hi s
Val
Au
Cys
Al a

775

Leu Cys Ala Arg Gy Hs Cys Trp Ay Pro Ay Pro Thr Gn 515 520

Cys Arg Val Trp Lys Ay Leu Pro Arg Gu Tyr Val Arg Ay Lys His
555 560 Cys Leu Pro Cys Hi's Pro GQu Cys Gn Pro An Asn Ser Ser
585t 570c 67 HatFldm@cCyarghytc@ey s St s@ af Afgaaigpt@arecymeceu A48 Cys
TypgdateccOHMQchBE t590zAspt Garg SetgaPesctOygedlalcadd aatgeco®rs ROH0Ser
Lﬁﬁciﬂb@c@@F%ct5&%%c@@oh&ﬂ%5tgéd%ug§¥§htgbﬂa Vebeddaoct | tFeradeys 300 Pro

gHgg(agXaJcé Qg%&c@%g ?c]ag Q&QC qa %EQ&Q%%CP{ ckd egg@t?é‘c% ThroH s

§ An
s R T
PREPESSGLEE é‘gFF“e“%P RERESCRACC| Fr2866D GE8C BRG2EF FIFFRPABEE | e”f Lys
ABGLEECHCESy S B &t tARY L%ﬁ§g¢‘3ﬁrtgTE\%%ﬁgg%?SE‘HB’@gSBECtA?ﬁ‘aAPg 1390 Leu
Thtcddcackert¥atcoGhr RredctensThestRrez GerefOCc696 d£00cca@ly Al340Val
GehciNtgakd ﬂ:tb’efgg‘él‘t@ ddt@gtedecLysgaCetgcdhizc b dtagdO® X g4 0athld 7R1Q0 Leu
Lete dafs o at%@%g@c}tf Ralgc B tAL & RBee Bl Mg ddccYal gb¥Egcdigac 734835
llcgac;rcrt@cjc %tPEQa %ﬁ cAgnga¥%LtJ“ty%cé a%g Lo \égltg%g%c 73%Q0745

%%caﬁﬁéac%;{ttifkfcfgr g&gﬁg cc §§%§ &65Fg%§ ac {]ga gcc %ﬁll 00755

ro 1y a Ser
7Séag%&|g@t$_él‘j°£€i?ge”~y“ialcé‘:@;?s? E%TLFCTH%/C@SéFCWC%ICg@?P%éB VAI8OThy

785 TO0tazQBEM@O@caggacce accagagcegg ggggctecac ccageacctt caaagggaca 3720
cctacggecag agaacccaga gtacctgget ctggacgtge cagtg 3765
210> 3
{211> 1256
<212> PRT

{213> Mus musculus

<4007 3
Met Glu Leu Ala Ala Trp Cys Arg Trp Gly Phe Leu Leu Ala Leu Leu

Ser Pro Gly Ala Ala Gly Thr Gln Val Cys Thr Gly Thr Asp Met Lys
20 25 30

Leu Arg Leu Pro Ala Ser Pro Glu Thr His Leu Asp Met Leu Arg His

3b 40 45
Leu Tyr Gln Gly Cys Gln Val Val Gin Gly Asn Leu Glu Leu Thr Tyr
50 55 60

Leu Pro Ala Asn Ala Ser Leu Ser Phe Leu Gln Asp Ile Gln Glu Val

65 70 75 80

Gln Gly Tyr Met Leu Ile Ala His Asn Arg Val Lys His Yal Pro Leu

85 90 95

Gln Arg Leu Arg Ile Val Arg Gly Thr Gln Leu Phe Glu Asp Lys Tyr
100 105 110

Ala Leu Ala Val Leu Asp Asn Arg Asp Pro Leu Asp Asn Val Thr Thr

115 120 125
Ala Ala Pro Gly Arg Thr Pro Glu Gly Leu Arg Glu Leu Gln Leu Arg
130 135 140

Ser Leu Thr Glu Ile Leu Lys Gly Gly Val Leu Ile Arg Gly Asn Pro

145 150 155 160

Gln Leu Cys Tyr GIn Asp Met Val Leu Trp Lys Asp Val Leu Arg Lys

165 170 175

Asn Asn Gln Leu Ala Pro Val Asp Met Asp Thr Asn Arg Ser Arg Ala
180 185 1990

Cys Pro Pro Cys Ala Pro Thr Cys Lys Asp Asn His Cys Trp Gly Glu
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Leu Met Pro Tyr Ay Cys Leu Leu Asp His Val Arg Gu Hs Arg Ay 805 810 815
Arg Leu Ay Ser A n Asp Leu Leu Asn Trp Cys Val Gn lle Ala Lys 820 825
830 Ay Met Ser Tyr Leu Gu Qu VaI Arg Leu Val H's Arg Asp Leu Ala 835
840 845 Ala Arg Asn Val Leu Val s Ser Pro Asn Hs Val Lys Ile Thr Asp
850 855 860 Phel@y Leu Ala Arg 1 Leu Asp Ile A9 Qu Thr Au Tyr His
Ala 865 870 P8B56BB8Bsp Ay Ay IGeyLduy $hivQlyPilr Ile QywsTHY SerkilvAl a Lou G u
Ser Ile Leu 885 890 895 Arg Ang Arg Phe Thr H2goG n Ser Asp Val Trp Ser

Tyr Ay ValsThn a800@y905,:980y Vak e ptd Whlreysﬂveﬁfs Ths Rhe cBiycl a Lys Pro

Tyr Asp GIz%SI le Pro 915 920,925 Ala Arg G4k 1le Pro Asp L%OLEU G u Lys
Ay Qu 9 940 . Pr Pr I s Thr o Asp Val Tyr
Met Ile ? bgla E{Fs %nwf %ﬁf[GPréhé @gb %5' ééb Net® 1TlAlaAsyp Ser du Oys
Arg Pro Arg Phe A %Peu Val Ser G u 985 970 975 Phe *8r Arg Met Al a

Arg Asp PLeudis MQAPheHIVaSelvéilYII@ &rn GAgnlewdos 95 Bop Adpuledsp Leu Ay
Pro Ser Ser Pro Met 288p Ser Thr Phe 7¢% Arg Ser 995 2000 1005 Leu Leu Qu
Asp Asp Agpe Mt Gy aGhUTHreWsVahr Ase Al@ SeruMdd wedyasnlPdd c10161y1020 Leu Val

Pro An Gn Ay Phe Phe Ser Pro Asqy Pro Ala Leu GggsThr 1025 1030 1035

1040 dy Pl T AI S A [O~Hi r r ~er Gy 1045
1050 105576 thr g A Ir%SA G %aﬁﬁ‘r & PR B o P
1060 1065 10 Arg Ser Pro LeL? | a Pro Ser y Ala Ay Ser Asp Val Phe

Asp 1075Lspd@r1Pgs Glu Val Gly Ser Cys Thr Leu Val Cys "Pro Pro Asn A
305 310 3156 320

Gln Glu Val Thr Ala Glu Asp Gly Thr Gin Arg Cys Glu Lys Cys Ser
325 330 335
Lys Pro Cys Ala Gly Val Cys Tyr Gly Leu Gly Met Glu His Leu Arg
3490 345 350
Gly Ala Arg Ala Ile Thr Ser Asp Asn Ile Gln Glu Phe Ala Gly Cys
355 360 3656
Lys Lvs Ile Phe Gly Ser Leu Ala Phe Leu Pro Glu Ser Phe Asp Gly
370 375 380
Asn Pro Ser Ser Gly Val Ala Pro Leu Lys Pro Glu His Leu Gln Val
385 390 395 400
Phe Glu Thr Leu Glu Glu Ile Thr Gly Tyr Leu Tyr Ile Ser Ala Trp
405 410 4156
Pro Glu Ser Phe Gln Asp Leu Ser Val Phe Gln Asn Leu Arg Val Ile
420 425 430
Arg Gly Arg Ile Leu His Asp Gly Ala Tyr Ser Leu Thr Leu Gln Gly
435 440 445
Leu Gly Ile His Ser Leu Gly Leu Arg Ser Leu Arg Glu Leu Gly Ser
450 455 460
Gly Leu Ala Leu Ile His Arg Asn Thr His Leu Cys Phe Val Asn Thr
465 470 475 480
Val Pro Trp Asp Gln Leu Phe Arg Asn Pro His Gln Ala Leu Leu His
485 4990 495
Ser Gly Asn Arg Pro Glu Glu Ala Cys Gly Leu Glu Gly Leu Val Cys
500 505 510
Asn Ser Leu Cys Ala Arg Gly His Cys Trp Gly Pro Gly Pro Thr Gln
515 520 525
Cys Val Asn Cys Ser Gln Phe Leu Arg Gly Gln Glu Cys Val Glu Glu
530 535 540
Cys Arg Val Trp Lys Gly Leu Pro Arg Glu Tyr Val Arg Gly Lys His
545 550 555 560
Cys Leu Pro Cys His Pro Glu Cys Gln Pro Gln Asn Ser Ser Glu Thr
565 570 575
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Ay

Asp Leu Ala Val @y Val Thr Lys Gy Leu A n Ser Leu Ser Pro 1090 1095

1100 His Asp Leu Ser Pro Leu An Arg Tyr Ser AQu Asp Pro Thr Leu Pro 1105
1110 1115 1120 Leu Pro Pro Gu Thr Asp Ay Tyr Val Ala Pro Leu Ala Cys Ser

Pro
Pro
Al a
Ay
Pro
Pro
Tyr
Phe
Leu

1125 1130 1135 dn Pro Qu r Val Asn Gn Pro Qu Val Arg Pro A n Ser
Leu f1advyrialy ﬁfscﬁlvhﬁlquﬂépcglm &'y et §yerdapiys (Tve 'A?Sg Pro Ala Ay
Thr Leu 1155 1580 1165 G u Arg58 o Lys Thr Leu S Pro Ay Lys Asn
Val Vakp l9¢s P S23 A0 s1845 A1286rg Ups MRbeSAl &1PHe1Gys Gry Mpa Val G u Asn
Gu Tyr Leu gm Pro 1185 1196holl195 1200 Arg edsa Gy Thr Ala Ser Gn

His P >h R 2 B Asn Leu T
ko e JPEPrH%g%%zGa’;%sv e g8h fen v T

Gu o_Thr_Al 124 45 Tyr Leu @
Asp v&?( ﬁ’rra g%ﬂ P19l e1 8% C Yi?ﬁ j 592{19”3 SEzg%ZABNAGlé‘glb Mis

nuscul us 62800> 4 at ggagct 830 cggcct ggt g ccgft®ygggg ttcctcct chflcectectgtce
ccccggagear6Glyoris Pgegigt Abe Glaatptegitds Serchigt detghe Bhgdadgtilgc gact ccctge
cagtcctgag 120 acccaccd4gg acatgcttcg caesoctctac cagggct goe aggt ggt gca

gggcaatttd;18Qr gA0GLE aNGt vALGLGCCLOPHE 3aLOELAAE. OLqt ¢2E tvge fiGCcaggacat
ccaggaagt ¢ 240 caggggtaca tgctcatcg g} cacaaccga gtga Agacg tcccactgca

232222228&138&@ ﬁi?a%gf*%% S?%aﬁliéb%gi%gﬁsg Sggééa tecagansg

gct gcgggag 420
t gggaaccctra80e baydervtgot che daygalcaley

Ycaccttc gaagtcitfac agagatcttg ggag ttttgatccg
dhat CI]t Et @go dﬁg‘ggllﬂgt &e ¥xcgt aagaa

t aaccagctg 5400 695

Gly Ala Val Pro Asn Gln Ala Gln Met Arg Ile Leu Lys Glu Thr Glu
705 710 715 720
Leu Arg Lys Leu Lys Val Leu Gly Ser Gly Ala Phe Gly Thr Val Tyr
725 730 7356
Lys Gly Ile Trp Ile Pro Asp Gly Glu Asn Val Lys Ile Pro Val Ala
740 745 750
Ile Lys Val Leu Arg Glu Asn Thr Ser Pro Lys Ala Asn Lys Glu Ile
755 760 765
Leu Asp Glu Ala Tyr Val Met Ala Gly Val Gly Ser Pro Tyr Val Ser
770 775 780
Arg Leu Leu Gly Ile Cys Leu Thr Ser Thr Val Gln Leu Val Thr Gln
785 790 795 800
Leu Met Pro Tvr Gly Cys Leu Leu Asp His Val Arg Glu His Arg Gly
805 810 815
Arg Leu Gly Ser Gln Asp Leu Leu Asn Trp Cys Val Gln Ile Ala Lys
820 825 830
Gly Met Ser Tyr Leu Glu Glu Val Arg Leu Val His Arg Asp Leu Ala
835 840 845
Ala Arg Asn Val Leu Val Lys Ser Pro Asn His Val Lys Ile Thr Asp
850 855 860
Phe Gly Leu Ala Arg Leu Leu Asp Ile Asp Glu Thr Glu Tyr His Ala
865 870 87h 880
Asp Gly Gly Lys Val Pro Ile Lys Trp Met Ala Leu Glu Ser Ile Leu
885 390 895
Arg Arg Arg Phe Thr His Gln Ser Asp Val Trp Ser Tyr Gly Val Thr
800 905 910
Val Trp Glu Leu Met Thr Phe Gly Ala Lys Pro Tyr Asp Gly Ile Pro
615 920 925
Ala Arg Glu Ile Pro Asp Leu Leu Glu Lys Gly Glu Arg Leu Pro Gln
930 935 940
Pro Pro Ile Cys Thr Ile Asp Val Tyr Met Ile Met Val Lys Cys Trp
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gctcct gt cg acat ggacac caatcgttcc
aaagacaat ¢ act gttgggg tgagagt cct
tgtactagtg gctgtgcccg gt gcaagggce
tgtgctgcag gctgcacgag t cccaagcat
cat agt ggt &4fct gt gagct gcacPgéccg
gact ccat gdlet cdacéet garggigt Cgetias
ccctacaact acctctccac gggsagt ggga
caagaggt cpheagst GAYIR t COGAAEACRY
ggagt at gct atggtctgggocatggagcac
aat at ccagg,agf ttgct
agctttgatg1 g@t?@ 8&%3??
tt cgaaaccc tggag at cacaggttac
caagacct caegtlguct b dar ghoc der dgg
gcttactcat tyEegttgca aggect ggdg
gagct gggcacgtggari 9aant €tcal § qae
gt acct t ggggagcaget ctt ccgg@§@ccg
ccagaagagy gatgl gl of . FA0GE LY
t gct gggggc tagggcccac g

t gt gt ggagg agt gcc gaagdge
t gt ct gccaf! gdﬂdcﬁgtgﬁ“gﬁgtéa@ #
gaggct gacc agt gt gagdéott gt gcccac
t gccccagt grgt girgagdeuagiac et € tee
gagggcat at gt cagggatg ccccat caac
cgaggct gcg, f@&%agéﬁ%ﬁagﬁﬂaﬂ?$%&q
ggcgt cct gt docct gat cat agt ggf
cagaagat cc .g aagtatac catgcgta g

ct gacgcccdiftygabet ger o hae g Hcd

ct aaggaagd! g@aaggtgct t ggdtédgga
at cccagat geggraglac §tl ugtleadtc cde
tctcct aaag ctaacaaaga apiscct agat

ccatat gt gi;1£G&QCEE ¢ alyr 0BACAL LA G
cttatgccct atggcetgegt, tctggaccat

caggacct
cogort gt Ldhadag é vobra B0 dga
aagattaccg acttcgofct ggcacggctg
gat gggggca lagytegére vy s cliagtl gy dtey
acccat caga gtodt gt gt g gagct at pgs
Val Phe Ala Phe Gly Gly Ala
1185 1190
Arg Ala Gly Thr Ala Ser Gln
1205
Ala Phe Asp Asn Leu Tyr Tyr
1220
Pro Pro Pro Ser Thr Phe Glu
1235
Tyr Leu Gly Leu Asp Val Pro
1250 1255

<210> 4

<211> 3768

<212> DNA

<213> Mus musculus

<400> 4

cggggctgtc caccttgtgc cccaacctgc
gaagactgtc agatcttgac tggcaccatc
cggctgccca ctgactgttg ccat gagcag
tctgactgcc tggcctgect ccactt caat
gccct cat ca®®&t acaacac aaacatdh gc
Bioc thr g gtitegAre &dut gl a hdee atlit ge
tcctgcaoc tggtctgtcc c&Ifaacaac
EA0GOA Jagarkatvacagaaal §aaat gérgct
ctcggggggg cgagggcc?bgfﬁfcagtgac
g C a C ag

g}r cdeh A%%aS%rgﬁ‘éggﬁ ot B
Gtacattt cacca @gkc agagagcttc
gt &l e dgygVgladghatiacble ddbghiiggt
attcattcac tgtoggct acg ctcactgcgg
POLCIAE FGGCAS Prot PGt Led gllaamaact
caccaggccgpifct ccacag t gggagrgg

EﬁFEQ%%ﬂﬁis&ﬁ%%gtﬂﬁﬂﬁrg%ﬁ&g@ﬂFac

t.c agttccteceg caggag
ctcccck tg agtatgtga ggﬁ aagcac
ke &he 456t Segd @a@& ettdPgyEt cg
t add@&ggact catcttcctl§7® gt ggct cgce

¢ Acal godthact ciSggalgt slak dtgghdmgag
lb@rcacccact cat gt géggga cct ggacgaa

?}9@%96&1% Lé&%ﬁﬁaéetrgﬁe@%%}gﬁﬂgt g

gtcattggaa tcgjgat caa acgaaggcga

ctgggggggg §§accclgag 83§89§%§

gccttcggcal 8t gt ct acaa gggcht

mrggetatlaaPacggybgtAlgaagygéaaaléuoraca
gaagcgi@og tcatggctgg tgtgggttct

Pﬁﬂ@@@ﬁ%ﬁaAHQG%QG@Q@Beﬂgﬁgagﬁpag
gt gagaac accgaggt sgttaggctcc

a_t CcC agtt
3?%3% PrE A5 % é%i@?gﬁi%tc
gacattg at gaght®®ga at accat gca

@Uﬁﬂﬂgd&@tA@t&ﬂﬂcﬁda@abdg@cgﬁttc
gt gact gt gt gggagct gat gacctttggg
Val Glu Asn Pre Glu Tyr Leu Ala Pro

1195 1200

Pro His Pro Ser Preo Ala Phe Ser Pro
1210 1215
Trp Asp Gln Asn Ser Ser Glu Gln Gly
1225 1230
Gly Thr Pro Thr Ala Glu Asn Pro Glu
1240 1245
Val

atggagctgg cggeetggtg cegttgggeg ttectcetecg cecectectgte ccceccggagece
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600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760

60



gccaaacctt acgatgggat cccagctcgg gagatccctg atttgctgga gaagggagaa 2820
cgcctacctc agcctccaat ctgcaccatc gacgtctaca tgatcatggt caaatgttgg 2880
cccgagattc ctggagttgg tatcagaatt ctcccgtatg
t gt ggt cat ¢ cagaacgagg acttaggccc ctcca cccc
taecact st ot AFAGHbE QARG HEAEY FRIGeC FREggt!e
ocagtagggasddect bot eest ragat EsEgealddgag dtB
aaAgegaRyet d1egt cggegaaggagt ggeggadaggt ggot 9
893agdeadagt £aees6Adat c £dtgeadageet dc@cCt @ugaa

10/ 1
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
<211
Leu
Ay
Leu
Adn
Al a
ady
Arg

6 atgattgact ccgaatgtcg
gcaagggacc cccagcgctt
at ggassjeaccciagts steg
gct gaagagtsacchggdace
00028£cGAdc € GeaEgdedd
ac a%EgQg%%cé &%@98&&%@
ggggg g%ft C;%atgg%
agcct
i hat ot
gt g&é&?ﬁ&@ét%a‘?@égb‘ﬂc@@
at ccgacictige ttaggt geacad
gtt gbeaaagcaChatttdqe
agageagdGat Claaet £4.63
gggggu&%tg%ﬁﬁg@gz@g

> 126c§g%¥2tf a¥ BT ¥

Al a |°at?1%t;$8€§rst%ﬁbga|€t%

|| e Alsag@optThrtc@pac gl

Pro AlcacGeraaPt oac@lt vt cklae

Ay Qé%agié'gt}g/ﬂca\é@tgf@gﬁ

Asn Alg@a tgL@Lht

Tyr aat f%ca a {ig

Leu ? £ 2 LR e 8

a ctttgatg ggaatcccet

ttcgaaacce tggaggagat
caagacctca gtgtcttcca
gcettactcat tgacgttgea
gagctgggea giggattgge
gtaccttggg accagctett
ccagaagagg catgtggtct
tgctgegggge cagggceccac
tgtgtggagg agtgecgagt
tgtctgeccat gccacccecga
gaggctgacc agtgtgagge
tgccccagtig gtgtgaagee
gagggcatat gtcagccatg
cgaggclgee cagcagagea
ggegtcetgt tgttectgat
cagaagatcc ggaagtatac
ctgacgeccca gtggagetgt
ctaaggaagc tgaaggtget
atcccagatg gggagaacgt
tctcctaaag ctaacaaaga
ccatatgtgt cccgectect
cttatgecet atggetgect
caggacctge tcaactggtg
cggettgtte acagggacct
aagattaccg acttcgggcet
gatgggggea aggtgeccat
acccatcaga gtgatgtgtsg
gccaaacctt acgatgggat
cgcctacctc ageccteccaat

&%%Q%a%asa&t& £a0t.99. 999t pagcaz.@gdactgeag

%’[ gag%gt CC C%%&t

@tgcﬁa%%@ﬁ%@ga&é&t@é@aégﬁ@éeaﬁceégcgﬁ%@

YEGetd

)
e ég%%Cth?C%??ég%g

taca

¢et®

L35

foitaeiaag a2 et g heradres tagget cergprefddaaatt
€idtegioagt e goicgt gyagac axtet gaataaccdtgt:agcﬁ@@cc
B5GaePEaCkad Gle€ 6t YGQE1d1GREE CiRYEc Citlct gaBBaac

g%asgg&agggagggw%ga&tag%@a(g;taagagéatgt ga@999
(1 ShE ol RO U 8

R L R R a@camﬁaﬁ%ﬁéu

Gg°

<ZLQ

ct

> 5
t du
Pro

€8S cThracCRyC Mg e pp co5e 3@t epsiPcRpecisfs 1Y Arg
tisetereaAspeidehct @5 240c U ct eapchpgradcs LG Tyr

Edpbal5tugl ez fdtidagdRabped@aa LeecThrgcTyr 10Zal
%g%éf}aﬁ%f?odéaﬁgg@5g29gg7c5a80:acaa@t@cu Mmlo G n

JL Qaﬁ_gltcé‘tﬁﬁgg %c@%%@t?@tt%@é £
cteceggegt gccccactg gccagagea tc ccaagtg 1200
cacaggttac ctatacattt cagcatggcec agagagettc 1260
gaaccttegg gtcattcggg gacggattct ccatgatggt 1320
aggcetgggg attcactcac tggggetacg ctcactgegg 1380
tctcattcac cgcaacacce atctetgett tgtaaacact 1440
ccggaacccg caccaggcce tactccacag tgggaaccgg 1500
tgagggettyg gtctgtaact cactgtgtge ccgtgggcac 1560
ccagtgtgtc aactgcagtc agttcctccg gggecaggag 1620
atggaagggg ctccccaggg agtatgtgag gggcaagcac 1680
gtgtcageet caaaacaget cggagacctg ctatggateg 1740
ttgtgcccac tacaaggact catcttectg tgtggctege 1800
agacctctec tacatgccta tctggaagta cccggatgag 1860
ccccatcaac tgcacccact catgtgtgga cctggacgaa 1920
gagagccage ccagtgacat tcatcattge aactgtggtg 1980
catagtggtyg gtcattggaa tcctaatcaa acgaaggega 2040
catgcgtagg ctgctgecagg agaccgaget ggtggageeg 2100
gcccaaccag getcagatge ggatcctaaa ggagacagag 2160
tgggtcagga gccttcggea ctgtctacaa gggecatetgg 2220
gaaaatcccc gitggecatca aggtgttgag ggaaaacaca 2280
aatcctagat gaagcgtacg tcatggetgg tgtggettet 2340
gggecatctge ctgacatcca cagtgecaget ggtgacacag 2400
tctggaccat gtccgagaac accgaggicg cttaggetce 2460
tgttcagatt gccaagggega tgagctacct ggaggaagtt 2520
agctgeoecga aacgtgetag tcaagagtcc caaccacgte 2580
ggcacggetg ctggacattg atgagactga ataccatgea 2640
caagtggatg gcattggaat ctattctcag acgeeggttc 2700
gagctatggt gtgactgtgl gggagctgat gacctttggg 2760
cecagetegg gagatccctg atttgetgga gaagggagaa 2820
ctgcaccatc gacgtctaca tgatcatggt caaatgttgg 2880
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Asp Lys Tyr Ala Leu Ala Val Leu Asp Asn Arg Asp Pro @ n Asp Asn 115 120
125 Val Ala Ala Ser Thr Pro Ay Arg Thr Pro Qu Ay Lou Arg Qu Leu 130
135 140 dn Leu Arg Ser Leu Thr Qu Ile Leu Lys Ay Ay Val Leu lle Arg
145 150 155 160 Gy Asn Pro A n Leu Cys Tyr G n Asp Met Val Leu Lys
Asp Val 1@%zdtf@atyFcepiketaggeqopaenshe A%&ﬁa@thgﬁéat%g&aﬁo“\‘iéfgtﬁﬁ |2{93°

Thr Asn Amrgaade@cd 85cipecSer tolEgtadta CygrapeasPret Bascaf £ Praswcs G0

Asp Asn HiaSg&ySgcd ldcibe o200 a200c tgTepeddtya @ wcSeaeeReD @tegwm@tq@f‘@l n | | e
Leu Thr Gyt ddWgakl @Y sgtetQ Zdopcddéha ThéttD€Ec Ocyeghysthl accAbgeyes LIIL0A y
A9 Leu Pr, ﬁLECAgpcc%\é&@g 3 o ZAel 235 ggca §Ig§gggug§ﬁg@¢§gcmga Asa Gy

Cys Thr
n e Sl ger S hioaty polae oAl dachlad hcpheeall morhe

Tyr Asn Tﬁﬁg%tﬁg‘rhrcclgﬁég@tﬁ 'Efeﬁtg%ﬁaﬁ—lf%g%?ﬁtggzﬁ%g C3BREERL LECAE 036 Arg

Tyr Thr Phec@oichf x2Seteadpd SRECCTRELATRREEES 2Pt $1ERESIS o6t tagft AN Tyr

Leu Ser Thrg&dicValagdeyzBer O eThctl evcitalsc Oy EcPeerce38x3teagesd 3P0 pro

Asn Asn GgigfddeaYalcakBpgPca dtcAse tCeycifpactd napagrlys @oygc32Tc33DIZ/35

Lys Q_/S Sec\rtc-!-ya%ce Oct %gcqtla% e@&gygallga%t?ca-ra)éracg Wekete gy Mihakldig 37810345

350 H's Leté%%aa CgE%‘tﬁ{ tlategg gt %L?/ aé§&cA§{'ga\é% QB & Pheso0355
8 CC

300 365 giate casc&gefw@ sp5 eyt g“‘f agicbepl coqiiiaidd b0
dn 385 gggtg‘rggcawgaccagaa ctcatecggag cagggtcctc caccaagtac ctttgaagg% 5’&

acccccactg cagagaacce tgagtaccta ggcctggatg tgccagta 3768

<210> 5

<211> 1260

<{212> PRT

<213> Rattus norvegicus

<400> 5
Met Ile Ile Met Glu Leu Ala Ala Trp Cys Arg Trp Gly Phe Leu Leu

Ala Leu Leu Pro Pro Gly Ile Ala Gly Thr Gln Val Cys Thr Gly Thr
20 25 30

Asp Met Lys Leu Arg Leu Pro Ala Ser Pro Glu Thr His Leu Asp Met

35 40 45
Leu Arg His Leu Tyr Gln Gly Cys Gln Val Val Gln Gly Asn Leu Glu
50 55 60

Leu Thr Tyr Val Pro Ala Asn Ala Ser Leu Ser Phe Leu Gln Asp Tle

65 70 75 80

Gln Glu Val Gln Gly Tyr Met Leu Ile Ala His Asn Gln Val Lys Arg

85 90 95

Val Pro Leu Gln Arg Leu Arg Ile Val Arg Gly Thr Gln Leu Phe Glu
100 105 110

Asp Lys Tyr Ala Leu Ala Val Leu Asp Asn Arg Asp Pro Gln Asp Asn

115 120 125
Val Ala Ala Ser Thr Pro Gly Arg Thr Pro Glu Gly Leu Arg Glu Leu
130 135 140

Gln Leu Arg Ser Leu Thr Glu Ile Leu Lys Gly Gly Val Leu Ile Arg

145 150 155 160

Gly Asn Pro Gln Leu Cys Tyr Gln Asp Met Val Leu Trp Lys Asp Val

165 170 175

Phe Arg Lys Asn Asn Gln Leu Ala Pro Val Asp Ile Asp Thr Asn Arg
180 185 190

Ser Arg Ala Cys Pro Pro Cys Ala Pro Ala Cys Lys Asp Asn His Cys
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Leu
Ser
430
440
450
Phe
H s
Cys
H s
Phe
Ay

Phe
Asp

I'le
Asp
Thr
670
680

Gn Val Phe Au Thr Leu Gu Qu Ile Thr Ay Tyr Leu Tyr Ile 405 410 415
Ala Trp Pro Asp Ser Leu Arg Asp Leu Ser Val Phe @ n Asn Leu 420 425
Arg llelle Arg Gy Arg Ile Leu Hs Asp Gy Ala Tyr Ser Leu Thr 435
445 Leu A n Ay Leu Ay Ile Hs Ser Leu Ay Leu Arg Ser Leu Arg Gu
455 460 Leul®@y Ser Ay Leu % Leu Ile Hs A% Asn Ala H s Leu Oys
465 47 AF56U8Ger\Bro Fils AFhrChalGlPrideThen Asp @ynThedlPh@sArg Asn Pro
An Ala 48% 490 495 Leu lgg Hs Ser Ay A280Arg Pro Au G u Asp Leu

Val  Set, Sefr GﬁprgoﬁlaSJtpg @gﬁ LU cYal axQy Be P Pho Stir hepl O9¥sc a His G y
Cys 525 4dy Pro TE§5GI n Cys Val AsgyCys Ser His

Tp-Gy Pro 515 5§%
Leu Af y n du 53 540 s..Val_d.u G.u Arg-Val Trp Lys
Leu PtHgsgfldf grh yrANarla gcig é%SOT%SGl% e éérs%pgﬁs/ ASEr%YSa/s Lou Pro
Hs Pro Au Cys A% o An Asn 565 HP0 575 12/16 Sé’°Ser G u Thr Cys
Ay SéeuGls Ara Laspli@ Rhoysnalls Apn WysIledgssdls 590 HAsal¥i s Tyr Lys
Ser Ser Ser Cys2¢al Ala Arg Cys R66 Ser Ay 595 @D® 605 Val Lys Pro

Leu SekoTara Mot viRnoTHd @ydraenlysr Rep irOPASG1E Ser6HOt 615 640 G u Ay
Cys Gn Pro s Pro Ile Asn Oyg Thr H's Ser Cyggsval 625 630 635 640

Leu u €] Pr i.Nn S 645 650 655
Phe fﬁ’goﬁlél ﬁ?g’*i“ﬁ?/“%l%hﬁﬁ‘eg"@ 3&? {éguc { ol Buplhe T8 b|_/12‘Ju 660 665
Val Val V%ﬁOVaIGyIIeL 5IIeL){sArgArOrEJGIanIIeArg 675
685 Tyr Asn Tyr Leu Ser Thr Glu Val Gly Ser Cys Thr Leu Val Cys Pro
305 310 315 320
Pro Asn Asn Gln Glu Val Thr Ala Glu Asp Gly Thr Gln Arg Cys Glu
3256 330 335
Lys Cys Ser Lys Pro Cys Ala Arg Val Cys Tyr Gly Leu Gly Met Glu
340 345 350
His Leu Arg Gly Ala Arg Ala Ile Thr Ser Asp Asn Val Gln Glu Phe
355 360 365
Asp Gly Cys Lys Lys Ile Phe Gly Ser Leu Ala Phe Leu Pro Glu Ser
370 375 380
Phe Asp Gly Asp Pro Ser Ser Gly Ile Ala Pro Leu Arg Pro Glu Gln
385 390 395 400
Leu Gln Val Phe Glu Thr Leu Glu Glu Ile Thr Gly Tyr Leu Tyr Ile
405 410 415
Ser Ala Trp Pro Asp Ser Leu Arg Asp Leu Ser Val Phe Gln Asn Leu
420 425 430
Arg Ile Ile Arg Gly Arg Ile Leu His Asp Gly Ala Tyr Ser Leu Thr
435 440 445
Leu Gln Gly Leu Gly Ile His Ser Leu Gly Leu Arg Ser Leu Arg Glu
450 455 460
Leu Gly Ser Gly Leu Ala Leu Ile His Arg Asn Ala His Leu Cys Phe
465 470 475 480
Val His Thr Val Pro Trp Asp Gln Leu Phe Arg Asn Pro His Gln Ala
485 490 495
Leu Leu His Ser Gly Asn Arg Pro Glu Glu Asp Leu Cys Val Ser Ser
500 505 510
Gly Leu Val Cys Asn Ser Leu Cys Ala His Gly His Cys Trp Gly Pro
515 520 525
Gly Pro Thr Gln Cys Val Asn Cys Ser His Phe Leu Arg Gly Gln Glu
530 535 540
Cys Val Glu Glu Cys Arg Val Trp Lys Gly Leu Pro Arg Glu Tyr Val
545 550 555 560
Ser Asp Lvys Arg Cys Leu Pro Cys His Pro Glu Cys Gln Pro Gln Asn
565 570 575
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Lys Tyr Thr Met Arg Arg Leu Leu G n Qu Thr Qu Leu Val du Pro 690 695 700
Leu Thr Pro Ser Ay Ala Met Pro Asn Gn Ala Gdn Met Arg Ile Leu 705 710
715 720 Lys Gu Thr Qu Leu Arg Lys Val Lys Val Leu Gy Ser Ay Al a Phe
725 730 735 dy Thr Val Tyr

A{ Ile Tr IIeProg % G u Asn Val
Lys 740 #4565 S2506}y dhpr&ysy, he 1y fﬁ?l‘eGEysAl‘@a sp &hn A &4 AA&nC¥Fhr Ser Pro
Lys Ala 755 760 76%80Asn Lys Gu |l é&8keu Asp Gu Al ad99r val Met Ala Ay
Val Ay Sena i@ 7715 L480asPser Bk Vad CPervaAr gld augl®ws By SereGBys Leu Thr
Ser Thr Val Gn 5485 790 795 800 gdeu Val Thr G n dgu Met Pro Tyr Ay Cys

Leu Leu R H S I g, 80 8 § usfdy Ser Gn
Asp Leu ﬁ’&l% &0 AéxE} L‘%aié 18Jg(§ %%5 Pg%ul% §r}ALgsﬂ%i{ ﬁf/g e y Met Ser Tyr
Leu Gu Asp Arg Leu Val Hi 835 840 845 5{}19 A | a Arg Asn
Val Leu V&Iu§ly &by Gupoblas Arei@svare 446 B85C8% ﬁ p Phe Ay
Leu Al a Afg5Leu Leu Asp || 83hsp G u Thr 8653870 875 880 aetoryr Hs Ala
Asp Gy Gagpliys: Wap GPuoAtd €11 \GysTPo Mt uaGlrehr885la890r 895 Vd u Ser |l e
Leu Arg Arg Arg Phe Thregdis G n Ser Asp agl Trp Ser 900 @65 910 Tyr Gy

Val - Thr V%Jm @y Ih%uAMstTh;f Wa1PBE @hy maLaysueermleTzeu 9150920 925 Asp
Ay Ile Pro aArg Ile Pro Asp B Leu Au Lys GgyyGu 930 935 940

Arg Leu Pro G n roo | e S T IIe Val t 13/16 945
958 955 946! VA Vﬂé/ "aé,yélyrrlb‘g Aépfgf‘r%;"ﬁg%/@'\%a ]br oR/E A g Phe Arg
A u 965 970 975
Lys Tyr Thr Met Arg Arg Leu Leu u Thr Glu Leu Val Glu Pro
690 695 700
Leu Thr Pro Ser Gly Ala Met Pro Asn Gln Ala Gln Met Arg Ile Leu
705 710 715 720
Lys Glu Thr Glu Leu Arg Lys Val Lys Val Leu Gly Ser Gly Ala Phe
725 730 736
Gly Thr Val Tyr Lys Gly Ile Trp Ile Pro Asp Gly Glu Asn Val Lys
740 745 750
Ile Pro Val Ala Ile Lys Val Leu Arg Glu Asn Thr Ser Pro Lys Ala
755 760 765
Asn Lys Glu Ile Leu Asp Glu Ala Tyr Val Met Ala Gly Val Gly Ser
770 775 780
Pro Tyr Val Ser Arg Leu Leu Gly Ile Cys Leu Thr Ser Thr Val Gln
785 790 795 800
Leu Val Thr Gln Leu Met Pro Tyr Gly Cys Leu Leu Asp His Val Arg
805 810 815
Glu His Arg Gly Arg Leu Gly Ser Gln Asp Leu Leu Asn Trp Cys Val
820 825 830
Gln Ile Ala Lys Gly Met Ser Tyr Leu Glu Asp Val Arg Leu Val His
835 840 845
Arg Asp Leu Ala Ala Arg Asn Val Leu Val Lys Ser Pro Asn His Val
850 855 860
Lys Tle Thr Asp Phe Gly Leu Ala Arg Leu Leu Asp Ile Asp Glu Thr
865 870 . B75 880
Glu Tyr His Ala Asp Gly Gly Lys Val Pro Ile Lys Trp Met Ala Leu
885 890 895
Glu Ser Tle Leu Arg Arg Arg Phe Thr His Gln Ser Asp Val Trp Ser
900 905 910
Tyr Gly Val Thr Val Trp Glu Leu Met Thr Phe Gly Ala Lys Pro Tyr
915 920 925
Asp Gly Ile Pro Ala Arg Glu Ile Pro Asp Leu Leu Glu Lys Gly Glu
930 935 940
Arg Leu Pro Gln Pro Pro Ile Cys Thr Ile Asp Val Tyr Met Ile Met
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Leu Val Ser Qu Phe Ser Arg Met Ala Arg Asp Pro G n Arg Phe Val 980 985
990 Val Ile @n Asn Qu Asp Leu Ay Pro Ser Ser Pro Met Asp Ser Thr 995
1000 1005 Phe Tyr Arg Ser Leu Leu A u Asp Asp Asp Met Ay Asp Leu Val Asp
1010 1015 1020 Ala Qu G@u Tyr Leu Val Pro An G n Gly Phe Phe Ser Pro Asp
Pro 102594930 1035 1040 ¥h? Pro Gy Thr P8 Ser Thr Ala H%%Wrg Arg Hi s
Arg Ser Sd&erlSer (0AFrp063 105%spTHer Aly Ser AR Prd AreGPlye @rg Esu Thr Leu Ay
Leu u Pro Ser Au 1063 1065 1070 Gu @y Pro Pro Arg Sgs5 Pro Leu Ala Pro

Ser Gu GLyuAla &Y cPerrhel 94 A1Q30: 1A82 ArASRsp/@ho RNIG AsP PRkyv#iSp Leu Al a
Met Gy VaI Thr Lys 4 ?‘)y Leu GI n 10904 %%95 1100 Ser Li pSer Pro His Asp Leu

Ser P S 05 1110,1115 1120 . Prg Thr Leu P
Cou Pro P8l QT G Al gonyee O@fy A8 Bro'T: Sri]@é BET1E Aa os Ser

Pro G n Pro Guﬁ‘%Val Asn dn 0@u val dn PHY® 1140 1145 1150 dn Pro
Pro Leu Tikhe Frvg & SE@ryLeRr belLéiluP$@ Pep Agal Mey §lPrispAles VR1546s91160 1165
Gy Ala Thr 180 Qu Arg Pro Lya5Thr Leu Ser Prie2@y Lys Asn Ay 1170 1175

1180 Val AvalelluyshASr@r\/Laéu Phe P‘E\Ba(}ﬂhelﬁ(b’lyq’hfe Aha 3&a! PR wspsrPro Gu 1185
1190 11953200 Tyr Leu Valspro Arg Gu G ysddir Ala Ser Projfye H's Pro Ser

Aon Ser %E&%rfzéﬁ 55 gZﬁe@%re“’a & 5 F%EA%?@%%%% y‘% He ab ay

Pro Thr Ala 1235 1240'%%45 Qu Asn Pr u Tyr Leu 4 u Asp Val Pro
Val 1250 ThssireoBer Giy1®ty §ly Glu Leu Thr Leu Gly Leu Glu Pro Ser Glu
1060 1065 1070

Glu Gly Pro Pro Arg Ser Pro Leu Ala Pro Ser Glu Gly Ala Gly Ser
1075 1080 1085
Asp Val Phe Asp Gly Asp Leu Ala Met Gly Val Thr Lys Gly Leu Gln
1090 1095 1100
Ser Leu Ser Pro His Asp Leu Ser Pro Leu Gln Arg Tyr Ser Glu Asp
1105 1110 1115 1120
Pro Thr Leu Pro Leu Pro Pro Glu Thr Asp Gly Tyr Val Ala Pro Leu
1125 1130 1135
Ala Cys Ser Pro Gln Pro Glu Tyr Val Asn Gln Ser Glu Val Gla Pro
1140 1145 1150
Gln Pro Pro Leu Thr Pro Glu Gly Pro Leu Pro Pro Val Arg Pro Ala
1155 11690 1165
Gly Ala Thr Leu Glu Arg Pro Lys Thr Leu Ser Pro Gly Lys Asn Gly
1170 1175 1180
Val Yal Lys Asp Val Phe Ala Phe Gly Gly Ala Val Glu Asn Pro Glu
1185 1190 1195 1200
Tyr Leu Val Pro Arg Glu Gly Thr Ala Ser Pro Pro His Pro Ser Pro
1205 1210 1215
Ala Phe Ser Pro Ala Phe Asp Asn Leu Tyr Tyr Trp Asp Gln Asn Ser
1220 1225 12390
Ser Glu Gln Gly Pro Pro Pro Ser Asn Phe Glu Gly Thr Pro Thr Alas
1235 1240 1245
Glu Asn Pro Glu Tyr Leu Gly Leu Asp Val Pro Val
1250 1255 1260

<210> 6

211> 3780

{212> DNA

{213> Rattus norvegicus

<400> 8
atgatcatca tggagctgge ggcctggtge cgetgggggt tectcctege cetectgece 60
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<211> 3780 <212> DNA <213> Rattus norvegi cus <400> 6 atgatcatca

t ggagct ggc ggcctggtgc cgetgggggt tcctcctcecge cctcectgece 60 14/ 16 cccggaatcg
cgggcaccca agtgtgtace ggcacagaca tgaagttgcg gctccctgecc 120 agtcctgaga
cccacctgga catgctccgc cacctgtacc agggctgtca ggtagtgcag 180 ggcaac g

agct t acct 4CefagE et GEELANCHE cafEE L EaTCe BRTACAR 2 G A8 BRIdEEE BAGCC T&ggaag‘tzg

agggt t acaeetotteat T gotacdeaacoHggt t Frageyigt 2oT eagtgedas 3x0astgyget gddgba

t cgt gagaggegacceagelsetiddcgaggrgac egicahgicrehgggat gigatat Iw@ggHacaacgag

at cct caggaagaalk9t € UG g OGhE CAGCE t CRAGICATRREA £L 138A098t 420ac €4c86003ROC
tgcaget t cg aagh.c wac%gtgatagt%%cgac%a@cqggmg% add OB GLOL. 4+ 0893aCoRhC

agctctgcta ccaggacat thé’gc gg% a{{cg al aaccaactzgg

ctcct gt cg& TS 8%1%an gaatgé t‘fa%gé Cg%gcﬁ §22° €066 HREEGcct ca
aagacaat cét%‘ﬁftgtaé‘ggtéfa@‘étg"éét%@t%@aé?@téét%%ﬁ%&&?t 66682 Ygéacc

gt accagt ggesaagrote cggttigeaagygee2efdet gelddatesyasearatget m@cawgagééat
gt gccgcaggactmgecacgagcec taicgagoahtacdicgacd gett cggeet gogt cc AB0ttot@ett c&A0C
at agt ggt akced @t gog Glaga €ALLHCEGAY £a1 §8GAE &4 aepRaataa &hlct gAGACCsBh]
agt ccat QC%g&e?c%%@QE %Qc&@t%@%f%%@c&&gtgt wcgatagg CAQgt 0Lt 9c Qct @GgacCHgge

cctacaact g, 9gc % {ag%g %ag chacactel , ALaratGec: 990 qgeat aage

aagaggt cac a a at cect gtget ¢
ga0t gt got 465 g“’dj&g aagfcté g Cttég&%gtgﬁﬁcag% JettEtee fééeaaca?eeagtg ca
at gtccagg&a@@c @Eﬁ g"*@écw@aag%@a%%tsw@a@a@cpg et 8c re4oteastgccglilga

gcttt gat ggcggatecctcotatatedgcattieyc weec griggagegc et yageagt B200tgtetecadgb gt
t cgaaacccecgpaggagatgaaraggt iraegaigicagaiatcbcagggat gigegas b2gbaggagagtocvcc
gt gacct cagetQltgbt £ Gagt @eeht GGaat f45at L £430360a AC 9L 4G Ec L32P:cGaAcgaABHCy
cgt act cat gccgaagqggw%% t&g%gg%Qg@aégcg%afegc%ggga%ggg%t%g&g Jc%%égcatﬁectﬁqggg

t t t
accitogoa! %9%%‘” eRu Ll an e GeRogeRe R o pledkeaps seoeadafanddl ol

ggaacc
cggaagaggit tid? F@Edﬁéai‘a&éé@cﬁééﬁaqag}@t %‘fﬁtgééa%?t CRLRGiatc PEEBLeRgER cAC §
act gct ggggatfecagey dée2adceagiagryt ceaartgtaesasc Ar ticEEEE 6RO LIEHhQIS

agt gt gt ggaaggyagtgr cgaa gicat ygmaggt guet coctegsggagt attgt gt k@8hct gt ga]csaagc
gct gt ct gecec gt 6AE @t Pt gt (RgEt fict aanRG gl gagagacta ké40tgdtget tiuggat
cggaggct gatd &Rt 6 36ac g@%%g%%get&%t:aeg?g%gg@c&t GOLLRLEE: Jg%QQcacta%& gtigegt C

gctgcecca géa%%g%cg%%g g%%g Cttt%]i:gcagctt a&%‘ %%ggcctattg%t%qg%‘ga gggctgtt%gccl%gatg
aggagggcagccca ggg ggg gaétcagggccctc gccccag tgtg tca ct 9 tcatttectt 1620
cggggecageg agtgtgtega ggaglgeecga gtatggaagg ggctcccecg ggagtatgtg 1680
agtgacaagc gctgtctgee gtgtcaccce gagtgtcage ctcaaaacag ctcagagacce 1740
tgectttggat cggaggcetga tcagtgtgeca gectgegeee actacaagga ctegtectee 1800
tgtgtggcte getgeeccag tggtgtgaaa cecggacctet cctacatgee catctggaag 1860
tacccggatg aggagggecatl atgccagecg tgccecatca actgecaccea ctecectgtgtg 1920
gatctggatg aacgaggctg cccagcagag cagagagcca gecccggtgac attcatcatt 1980
gcaactgtag agggegtcecet getgtteetg atcttagtge tggtegttigg aatcctaatc 2040
aaacgaagga gacagaagat ccggaagtat acgatgecgta ggetgetgea ggaaactgag 2100
ttagtggage cgctgacgece cagecggagea atgecccaacc aggetcagalt gecggatcecta 2160
aaagagacgg agctaaggaa ggtgaaggtg ctiggatcag gagettttigg cactgtctac 2220
aagggcatct ggatcccaga tggggagaat gtgaaaatce ccgtggetat caaggtgttg 2280
agagaaaaca catctcctaa agccaacaaa gaaattctag atgaagegta tgtgatgget 2340
ggtgtgggtt ctcecgtatgt gtccegeecte ctgggecatet gectgacatc cacagtacag 2400
ctggtgacac agcttatgee ctacggetge cttetggace atgtcegaga acaccgaggt 2460
cgectagget cccaggacct geotcaactgg tgtgttcaga ttgecaaggg gatgagetac 2520
ctggaggacg tgecggettgt acacagggac ctggetgece ggaatgtget agtcaagagt 2680
cccaaccacg lcaagattac agatttcggg ctggetegre tgetggacat tgatgagaca 2640
gagtaccatg cagatggggg caaggtgeece atcaaatgga tggecattgga atetattete 2700
agacgeccggt tcacccatca gagtgatgte tggagetatg gagtgactgt gtgggagetg 2760
atgacttttg gggccaaace ttacgatgga atcccagece gggagatcece tgatttgetg 2820
gagaagggag aacgcctace tcagcetcca atctgecacca ttgatgteta catgattatg 2880
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gatct ggat g aacgaggctg cccagaagag cagagagcca gcccggtgac attcatcatt 1980
gcaact gt ag agggcgtcct gctgttcctg atcttagtgg tggtcgttgg aatcctaatc 2040
aaacgaagga gacagaagat ccggaagtat acgatgcgta ggctgctgca ggaaactgag 2100
tt agt ggagc cgctgacgcc cagcggagca atgcccaacc aggctcagat gcggatccta 2160
aaagagacggtezretaty gaat epjtigaaggtgaciaiggesccaacaadec£4aegyt cé’&gﬁ‘g‘f%ﬁaac 2490
aagggcat cttt ggatcgtT agact 4pgyagaat agigaahadige t o grgaaata axagtapecg P80
agagaaaacaceadctkeeirat pghcaacaadt garat fcicagdt &d Gaagngtaa tighaatgget 3WE40
ggt gt gggt tgagéﬂg%@tagtgcgga%%ggg&tt@tgét%ggé?@éa%t:agé:%ga&ak@c cacapiacag 2400
ctggtgacag agef gé‘é 9:‘%% ?%%99%6% i%ggﬂgﬁ e QLECHRAA, %@g&@@gggt #1480

cgcct agget  éccaggacce a tt ccaa ctac 0
ct ggaggac§®t CEE8 %ga Ea %g?ga tg(é%a ag %go

cccaaccac@ct @&%t%@géﬁéﬁﬁt%ﬁﬁgaﬁ‘@géfﬁéég éﬁ@ aﬁtt%ﬁ@bﬁé

gagt accat gaeeapat gggygs caladgt trraca taasaabtaggac tggearscgghe aragr atgeecc FHo
agacgccggicctemtceataat gagicgat gleget ggaged attgt gagt gaatigtc gtigggagetg 260
atgactttt g.900GeRR3aGtEiACHA) 303 AIGCEANGECag0GR0R 1AGE: IQALEAAGLY RBR0
gagaagggag.pacQsel agG 1k gtag%C{gt%@g@g&t geacGgadd %@Lwa%tgac cakgad{Rkg #880
15/ 16 gt caaat tttg at ga tcg G g@tt 9L, £4¢ % gqgggg&gggc%ragt%gaa
2040 ttttEA %t %ga gtgc F%ttééﬁa aac act

3000 ccattéﬁhﬁﬁéa%ccﬁaé@%ﬁ tafdért aﬁc%‘tftc tcéfzc L) g“&ttgﬁg‘t%gﬁcg];%g
3060 gaceérghtl@gcacyet geda Gieseet gt a2Ticat avf 2§62 HFERF Bt 1°CEEC T8y

3120 acceeaggeaagtgzggacwac ‘egg:@g@maazgacmgig(taucg@agrgdgegtfcgéaecwggaﬁt%ga
3180 ggtggtgagc tgacactggg cctggagccc tcggaagaag ggacccccag atctccactg
3240 gctccctcgg aaggggcectgg ctccgatgtg tttgatggtg acctggcaat gggggt aacc
3300 aaagggctgc agagcctctc tccacattac ctcagccctc tacagcggta cagcgaggac
3360 cccacattac ctctgccccc cgagactgat ggctatgttg ctcccctggce ctgcagcccc
3420 cagcccgagt atgtgaacca atcagaggtt cagcctcagc ctcctttaac cccagagggt
3480 <cctctgcectc ctgtccggec tgctggtget actctagaaa gacccaagac tctctctcct
3540 gggaagaatg gggttgtcaa agacgttttt gccttcgggg gtgctgtgga gaaccctgaa
3600 tacttagtac cgagagaagg cactgcctct ccgccccacc cttctcctge cttcagccca
3660 gcctttgaca acctctatta ctgggaccag aactcat cgg agcaggggcc tccaccaagt
3720 aactttgaag ggacccccac tgcagagaac cctgagtacc taggcctgga tgtacctgta
3780 16/16
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