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(54) RADK EBFEMSY VNV EDREHERVEDHERICE >THON-AEENES /1 VE

(57) Abstract: The purpose of the present invention is to provide a method for identifying a bioactive protein translated from an
open reading frame (ORF) other than a mORF present in mRNA. This problem is solved by a method for identifying a bioactive pro -
tein that is characterized by identifying a bioactive protein-encoding ORF other than the main ORF in the mRNA of a eukaryote,
said method including: (1) a step in which an expression vector containing a candidate ORF is introduced into a cell, and the vec -
tor-introduced cell is cultured; (2) a step in which a protein that binds to a candidate protein, which is translated from the candidate
ORF, is detected by immunoprecipitating the candidate protein from the cultured cell; and (3) a step in which the candidate protein,
for which another protein that binds to the candidate protein was detected, is determined to be a bioactive protein.

67 B KEBRAOBMIZ. mRNA EICTFEE T D mORF YA D ORFMN SEHIEREN A EIEEH S /N EFF
EIDHEER”ITSHETHD, HIRLHRES, FEUOEBEWDOMRNAIZE T HAM DA T
v —F 14970 —4L (ORF) lol%d)ii@é'fi"é’ﬁ'd’é? DN BEFEFO—FLTWLWSO0RF#HEY
B EEHBETHAERER I NV EDOREAETH>T, (1) ﬂi%@ RF ZHARAALERERRY
2 —ZMBICEAL. EASNHMEZEREIT HSIE. (2) BEMEMIAC. EHORFASHIRINDS
REE o INVBEEREFEILRITDHEIZEY, RBEI /NI BICHEETHI ANV EZRET HIIE,

(3) R#MZ /S HICHET MDD I AN TENRHSN BRI D/ EEEBERI /N0 HEEH
EFTAHIRE, ZEaCEEEES VNV EORIESEIZE - THRT LI ENTE S,
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B #H =
FHEHDORAM :

HIEFEMY NV BDORAEAEZERVEFDARERICL >TRONIEEETNS

YINUE
i o3 BF

[0001] AFBEAIX. £EBFMESY VNN IVEOREAERTENICEL > TELNIEE
SEMY VRV BICEYT %, AFRBICEINIE, Xyt vy —RNAICO—NK
INTWDXA VDY VNNIVEUNDOEIRFM Y VR IVBERET D &N
TE 5,

E-ss30i

[0002] E&EMOYVIRIBELFHALEEINSIAYyEYIYv—RNA (LR
. MRNAEFRT %) IZIRTE. HEEEME S /0 8O — R L TWBFHEHE (Open
Reading Frame : LA, ORFEFT 2) Z1DULABAVL, TabbE/ Y
AMOZYITHBZDEEBZONTWD, TN, AROVEEEZE D, T4
bERY LR MOy VARMBEGF ENEINTHRBINS, WEDES
FEORRAD1 DTH 5.

LD L. EREYOMNAD X 7 LA F FEBFICIF. BRI N &#&EBa R
VHAB LT L —LICH BORFAEEA. 1 DOMRNALICEREFEELTWS, %<
DWRNA EICEWTIE, THh S DEBDORFD > 5D 1 DDORFA, BAEICMHDO
RFEWHRL, —MIICIZ. TORKROORFAY., £IETM - MAEHEEET 2
HEIBFEMESVIRIEZO-RLTWREEZDONTWS,

[0003] FERFEFCER 1 RUF21E. XA YDORF (WUF, mORFEMT DT &EHHD
) O LERICEEE O R A HF 3 H0RF(upstream ORF:LATF. uORFEFRT Z)HS. m
ORFOBEREIENICEAS L TWB I EZHEL TWD, CNHOBIERY VNV E
k. mORF OFIREIEOMEEEB L TWBH., ZhEEISEIEFEEEL
TWHDIT TRV, Tabs, BMhrS. mORFLUADORF HSEIR
INHZEHEETHEEI DI VEIREINTWAND .
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[0004]

[0005]

[0006]

SeAT AT AR
FERFEFCHR
SEfFEF @Rl - T (Ce l 1) 1 CKE) 19864, 4558, p. 2
01—207
@2 Iov—54v7 -7 -H¥-F>aF-TPThHhTFI— - F
T HALIVR - FT - -2FA4Fy K- XRFA4 b -FT - F7X)AH (Pro
ceedings of the National Academy of Sciences of the United States of
America) | (KE) 20044&F, 881 01%&. p. 11269—-11274
FEREEFSCERS : R4 Fv¥— - I - /N1 A OY— (Nature cell biology)
1 (RE) 200745, £9%, p. 660—-665
FERFEF R4 : AT X (SCIENCE) 1 CKE) 201345, 863
394, p. 1328—-1331
FERFEF @RS : Vv —FI - AT - b - /8140 T— (Journal of Cell
Biology) | CKE) (2012%F), £1964&, p. 801—-810
FEA DM E
RAD’BRL L D & T 57E

> T, AFEBADOBEMIE. mRNAEIZIFIEY ZmORFLAADORFANSERERE N D
HIMEMSY RNV EERET DA ERVCZOREREICL > TIELONALER
EEY VRV BERHATEIETH D,
FRREHRTDIDHODFE

ANFEHE S &, mRNALIZTETE T BZmORFLLADORF A SERER X N 5 EIBE LS
YIRUVEEREYT HHIC. RBOEREHEITTT & 5 ICmORFLLADORF &~ &
Y —ICHAIAH, HRBICEAL TRREZAH . LHALAENS, AWkT7 2
BEORIIY—DI>3B, VxR TOvT 4V ITTNY RHBERETELS
DiE. DENMICBIE TH /e, BABRTAT—FY—EFIT IRV —%F
W, MEICRREIRIEIETVWBICEDIDI DL T, IFEAEDY VIRVEDF
BMLABVWDIE, BRNETZETHo7. BWHS5. mORFLUADORF H
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SCEERESNDEEETHSI VN IVEBEPRREINhTVWEVLODIEF, EH5FTHEmOR
FUADORFMLEIERINDEIEFTHESI VN IVENEELLEWVWIEEER
SNfh. KEBICIYEMICEWTEMORFLUADORFALEIRI N
SEEFHSVINIVENREFETDIENRHEINAE, BIZ. mORFUAD
ORFALEBIERINDEEFEMESY V/INVEARREINTULAN /DX, m
ORFUADORFMALEERRINZ Y V/INVENMEHINICK W EAT D
DERTH>IcEER D,

AFEEAE L, FEICMRNALICTETES B mORFLAA DORF A SERER S 1 B £ HE M
YUNRVEERET DHEICOWVWT, SiBRMARLATER. B RETZ &I,
BEDORF ZMAAALFKEIRNV S —EMICEAL., TELTRRELELS
YIROBEHBEFOMOY YR BEDREERET I EICE > T, £
EESVROBENRAETES I EZRE L, BIC, SoncEEETEHS V
INOB% /v T I RNLETODRAEZERE LILEI D, ARITEBRUEIRKE
REDRIENMR LN, TAbE, SOoNLEEERES V/INIVED., BIRIT
BIOER-LQLIBEEHCHEELES I TWVWE I EDNHERIN,

AFEBRIX., O LEMBICEDSSEDTH S,

iE>To ARFEBRIX,

[1] EREMOMRNAILBIFZAN VDA -T2V )—F 477 —54
(ORF) LIADEEFELEHF T 249/ VEAZI1—RKLTWBDO0ORF %4%
ET DI EEFHETIHEEIUESY VR IVEORERETH>T, (1) &
FORF ZHAMAALTRIENRV 4 —%HREICEAL. EAIhEMEZIEE
TEHIRTH>T, RILIEHORFOEBI RS, AUGRIZFAUGOD 1
DOEENMEDIEETHSDIEAUGTHY., (2) EZEME,S. EFHOR
FAOALEIBRINDIZHY /N VBEICRAT DI VNN IVEZRET IR, (
3) IEEY VNNV EIHET MO R IVBEIREIN - ZEY /N0 E
EHIENSY VNV BEYIET D LR, 280FEERI VNV BORER
.

[2] pUscHAfEIEE TR (1) ILSWVWT, fRES®RIC 07T 7Y —LHEE
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XY VY —LBEERZRMT S, [1] ICEEHOERFEY V/RNIED
BE 7%,

[3] RIGEREEY /N BHRETRE (2) OIS, FOEMORF AN SENR
INDEMIVINVBEORIRZHRE L. RIRENZ WMERHORF Z:8IRT S
TREZ2E80. [1]1 X [2] ICESEOFIEEFEHSY VNV BDORIERE.
[4] RIEEIZR@EORF A, (a) ZMORFOEABIONUH. BiEcA 1O
RFOBE#HBIRY&Y B UTRANCEETZCE. (b)) #HORF®O
—RFBH9VROENMTOFI/BUETHBZE. (c) 1EHORF D,
1REOEREMDOMRNAILSITEAAVORFLUADORFTHY, HIE
ZEFHORFALHEERIND 7 I /EREIN., D1 EXIZ2FEU EDOEKE
MOMRNAICEITEDAAVORFLUADORFMSEERIND 7 I /BREC
FNIN L TE5 OB EDR—14%2BTS0RFTHZZ&E. (d) EROR
FORMIORYAAUGTHDZ &, KU (e) EREMOMAICEKIEL T
WBRTFREEHEDIICLYUDITL, BONERTFRODFEEZAWT
BFEHORFDTFT—4INR—ANL—HT 27 I /BEIIEREINIZORFT
HBE. DORBENGBIRIND 1 DU EORGEMWAT. [1]1 ~ [
3] OWIFNIICEEEBDOEEREMESY /N BDOREE A,

[5] RIEGEREE Y /S EREBTRE (2) IIHT5. siEdlEay v/ NV E%
MHE$ 2 HED,. RERE. BEY—N1 7)Yy KA OFA4 7 LA4&
R FEFIES—EERWEINILE RUB i o | DENSRZENLERE
REINZHETHD. [1] ~ [4] OWThNICEEHOEETESY VY
BEDOEZEAE.

[6] RIECEZEYS. HEAETHD. [1]1 ~ [5] oWwWTFnhICEEHD
£IEFMY VRV EBORE R E.

[7] (1) BBHES1TERINDTI/BEIHNLALDZYV/INIE, (2
) BBHIES 1 TERINDT7I/BEINEZEH LHrd. BREITE®OER LA
SREEEBOER =G a2~ Y /N VE, (3) BEHES1 TR
INDTI/BEINICSWVWT, 1 XIFHEOT I /EEARK, B, FA.



WO 2017/047672 5 PCT/JP2016/077198

RO/ XIFMmMEIN7I /BEIINSRY. LHrs, BRITHOERED
DIEMEBMORE IR 2HBEETRT IV /RIE, HD W, (4) B
BES1TRINDTI/VBENCEVWT., 1 XIHEDOT I /BEARE, &
e, BA. R/ XIEMNMINAETI /BENEZEH. Lirre., BRITEIO
BRI BMEEOEBEZIE T 2HEEE T Y /NI HE,

[8]1 (1) EEFEFES1O0XIFT 1 TERINDTI/BEIMNSAELHY /N
8., (2) EBWIES1O0XIFT 1 TRINDT7I/BEIEZESH. LHIrd
. Peroxiredoxin 1& DIEECBEEF I DY /3N VE, (3) BIIES 1 OXIE
11 THRINZ7I/BEIICSVWT. 1 XIHEOT7 I /BIARK. B
A RO IEEMEINLET I BRSNS WY,. L. Peroxiredox
in 1EDOR™EREERAT DI V/INVE, HDWE, (4) BEHIEST OXIF1
1 TRINDZTI/BEIICEWT. 1 XIEEEOT7 I JEBARK. B
BA. RO/ XIEMMINALT I /BEBESNZEZH+. LHME. Peroxiredoxin 1
EDREEREEBT DY VINVE,

[9] (1) EBHES14XIE15THRINDTI/BEINGQDS N
8., (2) BEHIES14XIFT15TERINDTI/BEIESH. LI
. Q Subcomponent Binding ProteinE DiEEBEABE I Y /N v&E, (3)
BIES14XIE15TRINDITI/EREBEIICBVWT, 1 XIFHEOT =
JEEAIRIR. B, HBA. RO/ XIFAMINnAT I /BRI SEY. L
M™%, Q Subcomponent Binding Protein& DIESEEABT D9 V/INVE, H
WL, (4) BEIIES14XIE15TRINDT7I/VBEINICEWT, 1
MISHBEDT X JEENRE., B, A, R/ XIFNMMINALT I /BERE
HlxZH. LHE. Q Subcomponent Binding Proteint DiEESEEEHB T 24
VINDE,

[10]1 [7] ~[9] OWTFINIEEHDY /NI EEZI— KT DHRY X
I LAF R,

[11] [10] ICEEHEDRIY XV LAFREZTURENI Y —.

[12] [10] ICEBEDRY XV LAF RESUHEESLRIE,
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[0007]

[0008]

[13] [7] ~[9] OWFNMNILEEDY V/NVEILEET AT
T DR F.

[14] [7] ICRBEDY /RO E%EI— RT ZEEFORENIEOMICNR
EREICHEI I N/ vy o 70 MEE FEMXIGHRE. R
[15] [14] (CRB;D/ v o7 e NEIMIXISHREIC, EF{EEY
ERETREEFHET D BRETBOERELIBHEIBORE 2 H0H
TRIEEMDR V) —=2 THE.

I3 %,

2. Kondohbid, NIICHWT, FEBICEWT 1 XIE3 273/
BBOEIEEMA2BTERTFR (pri) AARIBLTWSIEEZREL TV
5 GEEFFHXEA3) - LALAAS, 117X /VBRUI2T7I/EBOXRY
FRiZ, ALHEEEB I B2RTFRTHY, 1D0RYXIZLAFRIC, X
1>DA—F>)—F 12070 —4L (ORF) HoBRRINZ YV /N0 E
E. TNEERDIEEEMEETZ2RTFREDI—-RTZ0RFLEETS
ZEZETRTEDTIFRWL,

FEBADTHR

AFEAOEIBEMESY VIRV BORERARICINIE, REREBEEEET S
EEZ SN TWAEH > /2mRNADMORFLAAMORFIC O — RE N TV B EEM 4
VIRVEERET DI ENTES, BIZIE. AFEBOREAZEICIYELN
IR R VEIL, BEHITEICEET 2 R IETHZEEZIA DN
. BHERBEOEZRORBICAWVWS I ENTE S, T, BIEEEIMEY V8
PED/ v I T RITURIE, BREBDETITIRELTAHAWSZED
TED, BIT. BIRR/ YV TV MO RIEAEFZ/E T D &L Y.
BRITEBOEB L 2EHEERDFHXISGEEAOILEMER V) —=2J
THIENTE S,

i) SRAN Y
[BNNImMRNAICEZSENZMORFUADORFAEZHELLHMTH S,
[BA2]1EMERFIT1 ICH T 2O RFOMSEBFEMSY /I EEZI—RNRLTWS
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ORFZEELEZEAF—LERLEKTH S,

[3INKFLAGH TN EUORFRIERISI—RUNKFLAGHY J{T=
UORFRIENI S —DEXK (A) RTETNOLDRISY—DHEK?29 3
THIRBICHITHRIR (VxR 7avrqa>Y) 2xLEEE (B) TH
%, BB, HEK2 93 THIREICE T 2RIRICHTHRIBII26ENDORF
DHERLIEEDTH D,

[B4]17° 077V —LFEEHR (MG132) Z#MEEERICANML. LAGY U1k
UORFOHRIRFEITTAY 7Oy MLL>THRELILEETH S,
[B5]JuORF44%52ELRIF—DEAINIHEK2 93 THifEEHF L
AGHAETRENE L., UORF 44 picitad 2MlAaRY /R0 EAY T
AR TOv T4V TRELEBERVEE LESY /0B DESIZRL
= TH B,

[B6]uORF 44 pll#EET 2IERY V/INIEICHT 2MATRELEEZIT
W, UORF44pEZNFhDI VNV EBEDOEAEMELILYIIRY Y
JOvF AV IDEETH D,

[H7JUORF4 4% ARHGEFOM3DOmMRNADNY 7V FDF
IR%E, 20@EOE MBSO cDNAICK T B gPCRICES T, HMELE
BEETH D,

[Bd8]uORF 4 4 pmKME. /MK, BE. K. RUOFREICSIT5HRRE,
DIRIVTAYTFA U IILE>THHELIEEETH %,

(K91 v o T O OREERTBODY =T 42 TRIH—DIEAK
Tdh D,
[E10JuORF44 /)y OFIRTIRICHBIFDUORFA4A4RUTArhg
e fODEEREZI RSV TOvFTAVITICL>THRELEEETH S,
[M11JuORF44 /)y HOTF7oIIRN, FBETITE (retrieving&UCro
uching over) ZR_RIBWVWEETH D,

[Bd12Jo uORF 72BNV —DNEAINLEEEZMF L AGRATRE
ZEiLEL., ouORF 7 pllfFad dMlBRS /N VEEZYVI RS TOY
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[0009]

[0010]

TA VI TRHELULEEERUCEEG LAY VN VEDOEINAR LK TH S,
[Bd13Jo uORF 21 %#EELRIVS—DPEAINLMHMEEZRFLAGHHAET
RESEL, ouORF 21 piliEed iR VXV EEYV I RSV T
Ay T4 I TRELAEABEERVTIEE LAY VR OBDOERIEZRLEZETH
%,
FHAEERT D7-HDFRE
[1] £IEFMS /R BORERE
AFRBAOEEFEY VN VEDORERZEE. EREYWOMRNAICSHITS
AL 2DA—=T)—=F 12T 70b—4L (ORF) UADEIEEEMAEET S
HUNRVEEI—RLTWBORFAEFETAIEEFHHL., (1) &EHO
RFZ#AAALFEIRERI Y —EHIBICEAL., EAIhLEMEEEET S
THETH>T, AIECEHORFOEBIRYD. AUGXIFAUGD 1 DD
BENMIDIEETHZIFAUGTHY. (2) IBFHEMHELS. ERHORFD
CEEREINDEMY VN VBICRET DIV IVEBEZRETDITR. (3)
ZRY VNV BICHEET 2O /RN VEBENBRHBEINIE/#HY /N VEEE
IBEMY N VEEHETSHIRE. 220,
(EEFEMSY VN JEH - R 2TV —F1 070 —L4L)
AFEBAOREAEZICL > TRAEINZEEFMY /X0 B, EREMO
MRNAICFEETZAMAVOORF (LUF, mORF&EMTS) ICa— KX
NTW35 YRV ETIERLS, MORFLUADORFICO—RIhTW3¥
YINDETHD, $habs, KEPFORERFETHEINDIENORF X,
mMORFLUADORF £#E0kT 3,
2DOLUEDORFAESLRYSZMOZYy IV mRNAZET ZHEEGTF
EHBE LT, EREMOMRNAREEEMES VIV BAEI—RT31D0
MORFAETHE/VRINOAZYImMRNATHZEEZLNTWS, B
BEYMOMORF X, TOMRNAILEITZIERMOORF (UF. ROR
FERMMIBHIEDNHD) THDIENEL ., AFRBEOENOR FIE, LbEHY
HWEDHZL, EREORFUADORFELTHLL,
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[0011]

[0012]

BHWORF%AZ, mORFEDNBEAFKGICLE>THRELAEDERICTRT
o TP, AIAMIZEICEWTIE. MORF EFARNARLY, FLTmMORF
DOBEBIRY LY E ERICEHBI R %E2ETD0RF Zupstream URF (LR
. UORF&RMT D) &#9d D, £/o. MmORF &EFTmAHRMNELY, mOR
FORBIORYLYEHETFTRICEBIRYZHL., TLTHKIEOIRYAMOR
FOMIEODORYOTRICAEYT 50RF Adownstream URF (LU, dORF
EFNT D) &I B,

AFBHDZERNOR F X, TORKWKEHITRLESY X 0E%ZI—KRT 5
mORFIZX L T,

(1) BB Ry #IEO R HICE UTRICH Y. mORF & E A > TULWARLWUOR
F (isolated uORF : LLF, iuORFEFRT B) |

(2) BB R E5 UTRIC, #&1E3 R EmORFPRIC4H WmORF & &4 > T LY
ZuORF (overlapping uORF : LR, ouORF&#5d 2) .

(3) BEA R iZ5 UTRIC# 2 H'mORF & 554 H%E U . mORFASS’  ZRif{al
[C{HTr7=0RF (extended mORF : LA . emORF&Frd %) .

(4) B3R K> A mORFIERIC 35 Y mORF & i 4 AVE U . mORF(D5 il
A%F < A2 > 7=0RF (truncated mORF : LA F. tmORFEFRd D) .

(5) BB R, #RIEQ R & ICmORFNIZ H0RF (included ORF : LU
. IORFEFFE 2) .

(6) BAtAD K> A mORFAIERIC, #&1EO R A%3 UTRICH YmORF&E /A > T
WL dORF (over lapping dORF : LA R, odORF&FRE ) . RO

(7) BEtAO R, #&1IE0 R (T3 UTRIC#H B dORF (isolated dORF : LA
. idORFEFT 2) |
D7TDODORFICHDETDHIENTEDS,

ARBHOBERZEICEWTIE, AIBBEMORFICO—RFINTWSE SN
VBN, FIEBEMEETLIEERET D, AREMEICSWT MFEEFEE%
BT &l £HERICEIT2EEREICEASTBRYICBWT, FICRE
TNBHEDTIFGEW, FIAIE. FEFHFXI T RV 2ICEBEDY /NI ED L
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[0013]

[0014]

21T, mORFOBIERGIH Z EIRFMEEZLDZIEHTES, LHALADYS, 4
VIRV BEBREINEERRNICHS T DEIBEHEEICES 252 &8 FF LU,
(IZ®ORF)

AFRBHOBEREZICLE>THEINDEZEHORFIZ. MmRNAIKEET S
MORFUADORFTHD, REINDEDTIEAWLS, EHORFDR
N Zig, 6IBERMUE (BB R +EIEORY) &5 &ENTES
B, FVRVBEESTI/BUEETZEEIE. 1 8EBEUEETNIELL
AR OEETIOFTI/BULEET BHEEIF. 33EEMUEETIIELL
AV OEESOTI/BULEETRBEIF. 93EHEMU LEETRIELN
o Flo. BAZEHOHBIRUNSHBEEZHN. A—0OKLEIRYTEDS
ORFIiZ, BIODBHORF&EFT DI ENFELL,

IZEHORFDFTF—INR—R %L, TOT—IR—XZAWVWT, FTDIE
HMORFZBIRT DI ENTRETH D, FEHORFOTFT—HR—4E, mR
NADT—IR—AEAVWTHERT DI ENTES, BWDI2mMRNADT—
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