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FHEBYICB T 2R EH OB ERARIL, £< OBETICL DR,
ZEFRIFIC R S 3, RO B EMERIL, A LRy 7 XBIFD HOX
BEFHICIVERFAICH B IE LEENRET 5, BHEEHEEDF
KT, HIEOREEHENIARAZTR Yy 7 2B EBFHEELTWDS, TFE, X
AR EBEFEREOBERRE SN TR Y, KAEKBOSFEWE
FOBERF DR, BIRFEA, S OICHERR O OFRICH ST 5
bOEEZLND,

b ERMERAEKEIL, ERMEICKAEXEBEZRD S, Kb IR
EOBWREDO—D2THY, BLBGBTFO—2E LTHAFRy 7 R&:
T @ muscle segment homeobox 1 (MSXI) A ¥R STV 5, MSX1 IZHgAR
AR BT HEER T T, AL FAA 2 (Homeodomain: HD) &\
O HSREREIDS . WIREALICEE D S L an b, S 6iz, AKRBTHE S
HD DRAKTHEEN, ERELEEZRZ 7720, BEBFO—o2L LT
ERZDNDD, EOFEMITA LN TR,

MSX1 21X L & LB R L, BRTEEEZ RO, BIZRETS
ZLEDBKEMNIHLATH D, D FOBE~ORBATIIIER. b L IIENEE
HEEIC L DREEREEIC L IR BET 5 Z & Th S5, MSX1 id 31kDa
DE N T, JERLIGD T A X THHD, D OXRKICL Y ERELER

D7, BREXEEKIZLIEBITRFEL TWA LD EEX LD, £
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No. = 2 R

7=, BREEEEDN S R0 BEA~ESER, METELY 7T (Nuclear
localization signal: NLS) ZFRikT 2MENH HA%, MSX1 0 NLS DFEHM
XA G2 > TV, £ ZTAEDLI DI, MSKL D NLS #H 57
L. MSXIBAGFARIT X 2 KA RBIEDRIE & B REEE OBE % i

5 L7,

I. RBILOHE

1. AREETER

FATHIZE TN E TITHE SN b N IEEBEREME 5L R A RIBSED
USKI BInFEED S b, FFREEBIZTFET S L EOEREZNRE L, £
DOANFRIL, Missense ZAHEA 11 #&, Nonsense ZE ) 2 &, Frame shift 2558
W2 THoTz, RFRITEMFERRKFERFBE MTERE R EERE

WiMELEEROARBELH/TER L7,

2. BRELY 7V ERERORE
MSX1 @ NLS O fEffElg %, FHIY 7 M & FAVRE LTz, MSXI BT EY
DEET I RIS, HD NIZ 2 2OEMEESZENY | F1FH HD N

DN BINZ/EFET A fER A NLS1, C ANZIFEET A Bl % NLS2 & L=,

3. MSXI B~V #—D{/ER
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BPAER, BRAEIMSXL Z o\ 2RBESELD, BHERI ¥ —2ERL

o BEFERIFMER LA ZF—5T7 7 L—heL, R ATF—
BB NG (PCR) IZ THEA L7, NLS RIFE D 7= D /ERLL 7= MSX1 DR KZEE(K
X, BREBEEH LT (GFP)RRE X Xy B RBLTE AR T T HY
F—IZBAL, EBICITNEFTFHL-S-F T VA7 =5 —F (GST) DEFI%
ALz, b MERMAKARRKBEDEMLRFERIT, EHD7=8 FLAG #Z 7

DELFN ZFA L PRI F — 2B A LT,

4. FREN BTERRAT

TNENDRFANT Z—% b MERBEHMIL (HEK293 L) I s S
MSX1 & a7 2 —iBPEICRB ST, #OtREREIL, T FLAG Bk,
GFP k& —RPUAE L LTHIM L., Cy3 iy X5~ v Rk, F7-1% 488
Y FHLT Ey MLIRE L OVDAPT % BUS &8, L BRBEE & A e i
REBE Lz, BBEHEMIX, Nuclear localization signal score: (NLS
score) Z AWV TRBIL LR L7z, mEUbid, BREKICRET S L0%
48, BLICEICRET L0235, BEMBREICRSCRETSLO
2R, BAICHIEIZRET L0E 1A, MREORCBETSLO

ZOREFTMLIFEEZR 2T & LT,
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1. MSX1 Homeodomain DA% fRTEME:

BF AR MSX1 (Wild), MSXL PN HD Bl (HD) O 7 F )UIdRICBEALIZ
L., HD DREAE(AHD) D> 7 F MTMIBEIEBAIZBE L, Wild, HD
[XNLS score 3 ML ETH =Dz L, AHDIZ 1 ALLTTHY ., Wild,
HD BEZICRETHZ &, D ORRIZL > TERENEESIND Z LHRE

iz,

2. MSX1 ®JRfELy 7 F IV DRE

1) NLS et fEIs R R BIKOZBEME DO

NLS1 Z K& S H7=ERK (ANLSL) O ¥ 7 F Vi EIZEBALIZ R L.,
NLS2 # RIIFT-EERME (ANLS2) OV 7 F VIS EMIZIBEL, A
NLS1 ™ NLS score {&, ANLS2 IZH~{E<L | NLS1 ZR&EEE¥5H L, NLS2 &
RESEGELHEL, BRENRIEE SN,

2) NLS1, NLS2 MO /EMEORET

HD 2 N° i, C* flic4r®I L, HDN', HDC' & L THREI L7z, NLS1 % Bijh
TR HIN' DT 7 T3z L HIRBIZ/KTEL ., NLS2 Z& T HDC D7)
SIS HIBR B\ BT FHTE L 7=, HDN” (HDC’ 0> NLS score |Z/EfE Td »  NLSI,
NLS2 B TIX+ A REREEZ RS IR 27,

3) NLS1. NLS2 O & 2 REEDKE
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NLSI,

SRR TN
NLS2 #f5E8 S B REEEZBET Lz, HD GSTRE ¥ vy DY
F AT & HRRE I OVE A RTE LTS,

NLS1, NLS2 D#EEA (NLS1+2)
GST & & 2230 DL 7 F I3k

BENLIZRTE L7-, HD GST @ NLS score

I3 B TE -7 NLSI+2GST X 8 R ETH -7 LI EDOFER L v NLS1
NLS2 D 2 2D NLS IZ K WA RET A Z &R Ehns,

3. b MIERMEKAE KIBIED MSXI ;

B TFE RO REEOFEM
1) Missense & £ O RTEME DR

11 FEFT T D Missense BEZ /X7 DL 7 FIVhkk

%2 JTE L NLS score
N3RLUETH-T-,

5z

NLS1 NDZEF R170W, NLS2 NDOZEH R217L
L RTEICE B LR D o T,

2) Nonsense ZZ 5. Frame shift 22O BEEM O
HD 2524125 9 W139K, G22RfsX168 D 7 F/LH . B |\ ZEAIZBTE
L7=Dlzxt L, HD D C A& R&E L7 QI8TX D 7

X, B MREE
JRTE L. Q209QfsX125 D ¥ 7 F /AL A EBALIZ /KTE L 7=, W139X, G22RfsX168
M NLS score iX 1 RLLTFTH D . Q187X. Q209RfsX125 O NLS score DX |
ITEE Cho T,
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P XAEDOEE)
5 BREBAE

A EDIOILILMSXT O HD PRIZAFAES S NLSL & NLS2 A4 5 Z & T
EBREEZRTIEEROLILE, NS ZH T34 /%1%, importina/
BEGRL EDENEFHEIZER S NEN~BITT 5 & S, NSXL b E
ROWFIZE2EE2 NS, LML BEREEZR LTV HD I GST & GFP
ARG IELL, BERENMEEINLTRY., ZREMAEZ s DY A R
23 60kDa ZHE X JLHUZ L DBBITARE SN LICL b LEZ2 N5,
—HxE972 NLS & EENEEHEERIZ L 2 REEEIEIL, ¥ 7 OSFBICHE
ZETHVE SN TR Y, MSKL A3, PREL & REEVEIE O 712 X Y IS RTE

LTWND IR abneEEZILND,

2. MDKRAZR Y 7 ABIET-ONLS & DHER

—fiXEICHD X, 32D a~V v 7 A (helix1, I, ) 28, ~VU v 72X
Gy I ARER LD, TF. RABERATA v 7 ABET T
RTEIL S 7TV BEIE S 41, monopartite NLS, bipartite NLS, two NLS &
L THE I TWAD, MSXL O NLS {E helix I & helixIiZ sz L CTHEIET 5
&b, two NLSIZREHTE D, F7o, MSXI LHUDF A AR v 7 X8 in
FT.NLS DEEMT X/ BBORFIIMEM LV SEIRESA TS Z L

25, NLS S HD OMEHEE THhH EE 2 bILD,

3. b MIERMEKAHKBE & ZRELESEOMEE
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MSX] BinF OBIEREIZH D 11 FED Missense BRI REEE LR
DIRNZ ENDL, AT LR OBERENKRREE LTELLN D,
F7-. NNSHOEEMET I/ BEBR CULEBELBEEZRD LN End,
MSX1 @ two NLS i%, 7 X /BREMROFLELZITH\VEETH D Z L BRE
INb, F7-.Nonsense 5 Frame shift ZE TIX HD 25221259 W139X,
G22RfsX168 DAL NLSI NLS2 3R LT 5 - D BELEENE &, Q187X
DFAIVEINLS DHIBRETHZ b BEIREEIND Z ENHHATE,

SERMEK A KABIEDRIE & ERELMEEZEESIT b5,

4. FLOESHEDORERE

AHFZE T MSXL D HD WD 5D NLS ERTE(L Y 7L b LU THERET 5
ZENBHLMNI R oTz, £ NS ZRIELZZZ & T, b MERMEKARK
RIED MSX1 BnFER L EREMEFEOFMREESH LN, &
%, MSX1 OEZREMEENG| & Z T O HEEERE T ~DEEOREFN,
FIEWF DRIV ETH D,
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RATR Y 7 ABIEFTHD MSXI ONLS ZRIEL. b MMeRMkAERE

e L BTE(LIEE & OBIE R 5 A L,
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