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Open Reading Frame : ORF
Complementary DNA : cDNA
Embryonic day : E

Phosphate Buffered Saline : PBS
Polymerase Chain Reaction : PCR
Sodium Dodecyl Sulfate : SDS
Paraformaldehyde : PFA

Bovine Serum Albumin : BSA
Terminal dUTP Nick-End Labeling : TUNEL
4’ 6-diamidino-2-phenylindole : DAPI
Reverse Transcription : RT

Green Fluorescent Protein : GFP
Threshold Cycle : Ct

Horseradish Peroxidase : HRP
Maltose Binding Protein : MBP
Coomassie Brilliant Blue : CBB
Adenine : Ade

3-amino-1,2,4-triazole : 3-AT
Integrator subunit : Ints

Small nuclear RNA : snRNA
Ribosomal RNA : rRNA

Ribosomal Protein L7 : Rpl7

Inner Cell Mass : ICM

Trophectderm : TE

Differential Interference Contrast : DIC
Messenger RNA : mRNA

Phase contrast : Ph

RNA polymerase 11 : RNAPII
C-terminal domain : CTD

Quantitative RT-PCR : qRT-PCR



KIAA1440 & FE1$ 2222 7 /IR ENORO2ERERE THY, AT BNTRFEINTND,
PRREDNEHE CEX DI RBEMDR ALY | B F — T2, £, ATus B FELR VY, KIAA144071%
HRATEH CORMEE LA R 2806, KIAA1440 & (VE I3~ APHIIRICB W T & A I XL
STHIiISNDZE DR EEER AR RAHEREL BT L Q0D EBE I bND, AWFZE T, &5
TR~V AZHLNT KIAA1440 BT OREREMRITZ1T72 572, ICR ~ D AITH{ES Tz KIAA1440
WG T KB~ ATIE, KIAA14407 13 R A TR 4R 4452 1 L7z, KIAA14407 D EIRIZF T
E-cadherin }% O'B-catenin (MR NI IELRTEL TRY, 237w a 3 TL TWLHIEN
ERREALIZ, KIAA144071Z ICM & TE EVW)2RFEDMB~E/ME L BIIREEE TR LA 7= E3.0~
E3.5 PRI CRAEZE EL TOALOLE 2 BD, NI in vitro 1538 TIE KIAA14407133%
B DI LT 2L TP Z DEMFIEN DN TWAZEDRENTZ, AR TH KIAA1440™

FBEA PO WEFIEIRL | Lo T, BFHIRET | MYEBBEL VO RBIAZRL TWDE D& Ebi
%, TUNEL ¥, DAPI [Z158:G4(4 | caspase 0 EBLEFNC LDMRMT S, KIAA14407 12351 F HHNSE
WZIET RE—=V ARG L TWLZERH BN ERoT, IEFH T ADOFEAFMIZE TS KIAA1440
mMRNA DFEEL Y — 2 25720 E B RT-PCR %4772-7-2 24 IREI CIIZ R0 R L% 5.7
%D KIAA1440 mRNA 23FELTHEY ., KIAA1440 2352 kIR DAL ST 7= AR 23 O B
L CWDEIE T THOHZENHEN O BILI, GFP GBI ARAT 47 KIAA1440 F FVE D COST
A CoOFRAIFEHEL, KO NIH 3T3 Ml 313 DNTENEE FVE O 5 KIAA1440 & FVE IR
JITETHIENRENT, KIAA1440 [T~ 7 AFHARIZISU T, DNA OISR Mz (E18, HDVIE
RNA O¥RG. 7ats v 7 ENST B OBENA XU NI G L TWAHEE 2 Hivh, KIAA1440 E
H DRI EINST- NIRRT A2 1) KIAA 1440 TITE R, BIEEAOICIBEIZR T Rh—
ANFHES, FEAEMEILL TODHLDEEZ DD,

KIAA1440 \ZBI9 52N HD M A 21371412, Baillat HO 7 /L—F I LOEENICTEE T D S REE
A K Integrator (2RI 25032372, Integrator |X RNAPII CTD [ZfEA LTV % U snRNA 37k
T EATIRIE AR THY, Z D K7 2=y L TKIAA1440 2 [FESHTZ, ZZ T, Integrator £
BIRIZI1T 5 KIAAL1440 DEENZ DUV TR 24T 72 o7, £77, 293 Mz o etk ik B~
A KIAA1440 78 RNAPII EiEG 222 MR LT, BERE Two-Hybrid 2 A7 L2500, KIAA1440 1%
901-1500 7" /F&FL HOHEEL T KIAA1287/Ints2 J O Ints SELEEAH AAEHLODZLAVRENTZ, 2 % H
K72 Integrator 7 2=>~CTdhD KIAA1287/Ints2 & KIAA1440 3 EATHZET, ERXEAKRTH
% Integrator D7 L —ALU —Z7Z L TOD03 LIV, E ) RT-PCRIZEVER K~ 7 ARE
1123515 % U2 snRNA D E & AT/ 572225, KIAA1440712350 T U2 snRNA primary transcript D%
& &% O mature transcript O 23580 Hi7=, KIAA1440 2 F1E O KHEIZXD . Integrator @ snRNA 3°
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Tat L U PIEEBRBE IR T L COAIEAVRENTZ, ZOZEND, KIAA1440 & HEIT in vive 125
WT snRNA 3’7t v 7125 L THY, KIAA1440 TIZZ OREREME T+ 5281280, IR
FHNG XIS TWEEDEEZHND, KIAA1440 (T Integrator &) KE FIEEAKROF T,
TL— LT =T LD KO DR B Z > THMS D 2L D72 W LR EI 2 R L T H o
EEZLND
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7 ) BTV N hheo LT CEIER, MR T ey = NI BERE A TR b TRY, R~
DRIRE DET VEYICET HIESEREM FHIEFRPAR 2 LEFE T —F_X—2bLS TS [1-4],
[RIFFI, BNZE A 38 B3 AT AEZ: Open Reading Frame (ORF) 2L 27 a - ohiik/al D/ A A — A
Y — L DOIEAFHHE A TND [5-8], ZOLIR BB O AZa s L -ome” fENTIZ S Ok Rad 72
HL, AMBROMIICKELS T HELTND, LR L, DO — T CRIGHEENI O L/ > T
WIEAR T Z SN TODDOLHFETHY , TNOHDOBIE T OBEREZ N BRFEHIL TV LT E]
TEDOREERFRED—DOTh D,

EWERERL T DRI O W CIIE FE R LN 2R R CH AL TERY, ZHUCkhEESE2
RN BLR N EBLSN TS, ZOERAE R O 2y NI — 2 % BRS DT LA BL G D BRfR
NEDTRIRS TN, RIFRIYRIB AL T DRBEREMRAT 24T 72> COKT2D IR, 2O Ry MY — 7D UL HIA%
F2 L CWDE A E OBRREA BRI L CQUKZENERETHLHEE 2 DD, £9THZET, F5
HIUCEREE A E OREMAT 21T 72) ZE MM TED AIREMER H DG TH D,

29X DNA AFZEFT Tl ZaVETIZ 2000 2 2 5 complementary DNA (¢cDNA)Z[FEL ., “KIAA”
EXIUTHLANTOF S DOBAR T4 THAE L T&72 (KIAA0001-KIAA2038) [9,10], KIAA s 11
“HUGE” 7 —# X — R 2BV TARST5[11], “HUGE“IZIE4 KIAA #1510 cDNA ElF,
T ERECS A Rk A 70 E DIEBRIUD HILTODIED, AT —H_R—2A~DY 70
O, KORHILFMAIE T HIENTED,

KIAA BIE T OREROFHEIIT, ERREREEZT—RLTODHEN) A THD () cDNA 5K :5.1 kb,
ST RRFE SR 936 TR UBRIRAL) . BT Two-Hybrid A7) —=17"X> Tandem Affinity Purification
\ZLDINT D KIAA & HE 2 & T B KE A 1T scaffold protein”d U CHE BRI EAEH DT HY
BENZH S TNDIENRINTND [12-15], T7ebb, EREREIT, BEAEEA RO FLRIEE
HHNT, BAEHEGIKRA LEESSEL&EEZ R THY, MiaNE D ERHEEER Ry N —2
IZBWTC, EEARAREZHS QDI CED, OFV, KIAA BHEOIOREREAE T, &5 T
DREREFENT 2 2RI TED T T2 O DEBENT TR R THHEE 2 5D,

ZD L7 KIAA BB T OREREFRITZ1T720729D12 KIAA B5 FRIBET L, 77205, KIAA S
T/ TR A% T i Ton Tz, BEAEE SRR T D0, £ I3 Th
JEREENFAEL . A ROBERE - AR EZOREIIHDLEBHERRE L, Va2l —F—DL570%
REETRNBDIZGPNDLERIZEZ B TND, EROISICEABEHEGEROT7L — LT —JLL
THERET 5 KIAA BT, ZORIH ThHD, (6> T, KIAA B HEO KIEICIYE A EEREEA RIX
BN CARIEMALE AL, R LT, Ml ERL ~ BN TIE- X0 L= R BRI R EEE TR
HZERHIRESND (Fig. 1),



Functional protein
complex

Disruption of KIAA
gene

Complete loss of
function

Fig. 1. Disruption of large proteins including KIAA proteins can lead to
complete loss of protein complex function.



CORFICHE->T, EXREAEZa—F T 255D KIAA Eis T (KIAA1409, KIAA1440,
KIAA1447, KIAA1768, KIAA1276) D /RIE~T AN EERITERR S [16], ZOFER. 5 RFEH 3 %
FEEWI WS T, IO KRBV AR 2R T KB~ ARMEHIT-, KIAA1409 B{5T7-K48
~NUAIRAARTBE ) A2 R E | KIAAL447 BinF KRB~ U ATHBEIERERELZ R L, 2L T,
KIAA1440 151 RIB~ T ATERATMH TORBMEEIEL VO KRB Th o7z,

th KIAA1440 BAR T-DO~ U ARG —Y 0l ThLH~ 7 A KIAA1440 Eix 13 7070 bp @ ¢cDNA HAX
RD., 2222 TUBBEELOEREAEEZa—RL N5, ZIUIEOERERE THIRNH, HEHE
PIEHECE D IO RBERIR AL « B F — 73R T Fo, vV ADOMOE IR T DM RIS R
DO, LU G, BERRWZ &2, #EBIZer, Vb, wUR 77 BT T 4y a vayy
aUNTRE D% AT T, BEAIFRIMEL I Z DO RERE AT AR MR L EERASTND
(Table 1), NTu7 N—YIFELRNZEEB X G EDHE, KIAA1440 [ZAKRATIRICBW MO & A E
TIFABM CERWIOZR, @S AR R REE I QOB T e IR S D, ABFFE TR,
B R\~ AN 2 FAREL T, ERERELZT—R 7% KIAAL440 Bis T OEREMIT 217725
77



Table 1. Orthologous proteins of mouse KIAA1440 protein

Species Accession No. Length (aa*) Identity

M. Musculus BAF03197 2222 -
H. Sapiens Q8N201 2190 90%
R. Norvegicus XP 213717 2448 96%
G. Gallus XP_414768 3288 84%
T. Nigroviridis CAG12235 2070 75%
D. Rerio XP_690622 2003 79%
D. Melanogaster AAF47145 2053 38%
C. Elegans AAB52443 1932 20%

S. Pombe - - -

S. Cerevisiae - - -

*aa: amino acid residues
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I1-1 KIAA1440 Bn T RE~T RO

IM-1-1 vURERBIBOELE

KIAA1440 Bs T KE~TATH US> TERINZ [16], AL TIE, Z0EEFRIB~vTA
L FEER D\ ICR ~ 7 A(CLEA JAPAN, INC.) ~ERLUARELL CGEBHE S22l 0
N8-11 HAA LRI AL,

KIAA1440" O~ 2% B SR AZB0 952 LT, KIAA1440™" KIAA1440™", KIAA 144070 5 K §if
AT, M~ AR DSFRD HIVZ B OIE T4 R4 0.5 H Embryonic day 0.5 (E0.5) &L7z, E2.75
(ZHPE A M2 £ (Specialty Media) THA T DI LICEDZFEMA | E3.5 I T EAD AN T HIEIZE
WA | N E IR T, U Wi A PR AR K Phosphate buffered saline (PBS) CUEHHZ ., £l
DOZFEEM, IWENEHTRET v 2~ L, OLYMPUS IX71 BA#%85 (OLYMPUS Corp.) & >
THREERE L, £D% . HIROBIEFRERE LT,

IM-1-2 ROBLGFRRE

RO BAR B D TEIL Polymerase Chain Reaction (PCR)IZEDITAo7=, ll 2 DR, HDH T, M
HED in vitro BB HELNTZMIEE 1 pl OBWE KB AST-TF 2—T ~EB L, 3 pl OFME 77—
(0.05% R VAT R 2 sodium dodecyl sulfate (SDS). 0.035 N NaOH) /il 7z, 95°CC 5 431
VX a X =R AR A OS50 ul TO LA Tag RV A7 —F (TaKaRa BIO INC.) & fV 7= PCR
WHEL 72, BOSIZIE 3 O 7 I 4~ — % L7z, a, KIAA1440 upper (5’-TGTCCACTCT
CCTCAGGCCA T-3’); b, KIAA1440 lower (5-AGTACAGCGT CAGAAGCGGT G-3°); ¢, neomycin
(5’-CAGTCATAGC CGAATAGCCT C-3"), KIAA1440 &G+ OBFAR T L WTTT(~—a b b, ZER
MHEASNIZT LT T4~ —a b c DA G DOE TENEIMSND, PCRIZ, 95C. 447, 7L A
Fa—Tar T, 95°C, 20 7, 66°C. 143, 35 VAV NVDEMTITe o7z, PCR EEM T Ha—
AT VETIKE CTOBELI-%, =F P LT a~v A RYE KR, B TR O EE T o7z,

I-1-3 BOR—/ew Mt geyufass:

B 72 S R R Tyrode W CHLELT 52T B ABRELIZ, 2%/ STHR VLT VT ER
paraformaldehyde (PFA)/ PBS T, =i, 20 73], [EELERAAT2>7-4%  0.25% Triton-X 100/ PBS
IZERIR, 10 70, Ao F 2 —h 528 THERLELZIT /o7, iV T, 3% FIiE 7 /L7 Bovine

.9.



Serum Albumin (BSA)/ 0.01% Tween 20/ PBS T 1 Kf[f], 7w ZJ AL, 2Dk, IRE~T7 AR
E-cadherin & /70— LK (71— 36, BD Bioscience) , H5V NI, 7 AHiB-catenin &/ 77—}
VPR (Z7a—2 14, BD Bioscience) L=8if, 1 Fff], 12 % =2~<—KL7-, 1% BSA/ 0.01% Tween 20/
PBS % MV T, $T E-cadherin HLiAIZ 2500 £5 47, HiB-catenin HLAIZ 50 5 RL TREA L7z, kbt
RIZIX 1000 {5 AL 7= FluoroLink Cy3 #Ei#i/\H1~7 R IgG (H&L)$t/A (GE Healthcare Bio-Science
Corp.) ZfE L, IRE=IR, 1 KffF, A2 F=2~X—hKL7-, SlowFade Antifade medium (Invitrogen Corp.) ™~
5L, OLMPUS IX71 H YEBEMSE CRIZE LT,

I1-1-4 BIID in vitro 5

A a2 B B i . M2EE I, f5¢V Y CESEZ 1 (15% KnockOut Serum Replacement, 2 mM Glutamax-1
supplement, 1x MEM non-essential amino acids solution (Invitrogen Corp.), 0.1mM B -A/V1 7' h14 )
—/L (SIGMA), 50U/ml ~<=3V>_ 50 pg/ml AL 7h<A3 2 10° U/ml leukemia inhibitory
factor ESGRO (Invitrogen Corp.)% & £»KnockOut Dulbecco’s Modified Eagle Medium (Invitrogen
Corp.)) T LT, il x DMEETTFra—T 0 FUB U BB 8T v a~EB L, BSEFHIH
37°C. 5% CO, CT2IFHIEE & L7,

II-1-5 TUNEL 7y¥&A

IR Z I DT AR h— AR O F H 1 X, Terminal dUTP Nick-End Labeling (TUNEL)IZ &S\ /-
in situ Cell Death Detection Kit, TMR-red (Roche Diagnostics Corp.) ZH\\CI{T72>7, ¥—IF VT4
XTIV FAFUNNT AT 2T —B 1L, DNA O7U—7¢ 3-OH RuCEHFUIFKFIIC IV 4 F R %
HATDHREFE THD, TUNEL LT, ZOREHEIZED DNA RIGEAE#EX /LA F R TTL$H2ETL T
= RIS DNA U2 92715 Th D,

PRI 7oA iz ES Bi T 12 WpfHJES 2 L721% . 4% PFA/ PBS T 4°C, 20 43fHl. [EELHL . fi
VT, 0.2% Triton-X 100/ PBS T, 10 70 [#], ZiRALBL AT 2o 72, #OGEAFE TMR-red TTR—
Z A A AR T D720 12, % TUNEL KOS T 37°C. 1 BFf, A F=2~—FL7z, 1 pg/ml
4’ 6-diamidino-2-phenylindole (DAPI)/ PBS T&% DNA Y:t4L7-%% . if% mounting medium ~EFE1L |
SEEEMET TR L,

M-1-6 &R I—F3 DBH

PR AR 31T DIEME L A8 — 83 O HHIE, Vybrant FAM Caspase-3 and -7 Assay Kit
(Invitrogen Corp.) Z HW\\TIT72 o7z, BRI 7o R % BS B HH C 6 IRFREF B L7, WA/ S—BKF

FA)E A E S TdH D FAM-DEVD-FMK caspase-3 and -7 reagent 2 & ¢ ¢ ES B3~ L, 37°C., 1 ¢
- 10 -



i, Ao F2~_X—kL7z, ES ¥5HIT 3 [AIei$4% . Apoptosis wash buffer TUHEIEFLIZ, FEW VT, iz 4%
PFA/ PBS TR, 20 43, BEELFLL . &51Z 0.25% Triton-X 100/ PBS T=ik., 10 4[], Bl %
1772572, DAPI TIEEYL AL T-%% | B CBARS SR CHIER LT,

I1-2 KIAA1440 OFEE - PN BTE

I-2-1 vURERBIBOEE

IE# ICR =7 A (B KB~ ATRW) O~ 2% SRR . AR 1372, 1 HERRIIAR
(E0.5) 1ZIRE N DHEREIL 7% . 0.5 mg/ml b7 /L= —ViE (SIGMA) THLELL THN FEAI Z B Ry
7o IMERY (E3.5)1 X B0 DERELT=,

I1-2 -2 ZEEH Reverse Transcriptase (RT)- PCR (2L 5~ AEKRIRIZIITS KIAA1440 B 5T
DIFEBRFAT

ICRVT ALV I L2152 1E D TR IR, &5\ E, MV Z total RNADFHRUZfER L7, %
PBSC{Eif+% . 400 pld>TRIzol Reagent (Invitrogen Corp.)% I\ »Ctotal RNAZAHH L72, Z DS, F vV
TELTI00 ugD 7 Va—o OV SR HEY E & U CIRLEIZ D &5 pg?Green Fluorescent Protein
(GFP) RNAZIRINL7-, cDNAA ik iFTagMan Reverse Transcription Reagent (Applied Biosystems)% ]
WeT o E DT TAI TR E0TT 2072, IRUE, S U<, 281 2AH 2 3 58 B PE) 2 PCRIC ik
Uiz, F, BEHEYEITIE, KIAA14403 15 1 HDWIEGFPEIR 113/ 0 —=0 7 ST TAIR
72b FAT 47 HKIAA 144058 B0 52—} OV, pcDNA-DEST53-X2%— (Invitrogen Corp.)D 7
PCRBEAE L=,

FU T LZ A LPCROFR HEEE 1 ZIZABI PRISM 7700 Sequence Detection System (Applied
BioSystems)Z-fii FH L7z, [it~iE. SYBR Green PCR Master Mix (Applied Biosystems)IZ &0 T72>7=,
L= 7 T4~ —12R D@D Th5: a, KIAA1440 upper (5°-CATCATGGCG CACCTCTTCT C-3°); b,
KIAA1440 lower (5>~ AGCAGGATGA CCATGGCGTG-3"); ¢, GFP upper (5’-GAGTGCCATG
CCCGAAGGTT A-3’); d, GFP lower (5’-CGTCTTGTAG TTCCCGTCAT C -3°), KIAA14400D 75 A~
—Eyh @&UDb)E, 7/ L TRCDNATL T 2 R BAYITHEIE 928912, A bRy ZE A TREHL Th
Do KA B O YY) E DPCRIL A Criplicate T 772572, PCRIUGFAFIFR DB ThDH: T A Fa
~N—a(50°C, 247, 95°C. 1057); R/ ER/R T 17 T4 (95C, 1580, 60°C, 153, 5081 27/1); Fit
fig #7077 5(95°C, 1580, 60°C. 208, IREZEL#1.75°C /53 T60C~95°C) o Flfif Hh#R /34T

TE BEMIRT-PCROBLSRG BAVEDOMEFR AT 7272, threshold cycle (COEIL/ N7 7T REMZ 5
W T FINE R T AN T D, BEMEY'E OCHEZEE DF A &ICRL T ay b 52 LIZ IV FEHE
-1 -



HifRa & | 22O DIRIRDOKIAA1440 mRNA R, GFP RNA B4 K 7=, RNAFH,/ Wilin 5 G505
ZEE T HT20IT, KIAA1440 mRNADEZ SN HEY) E T HGFP RNADAE TIEHE(L L 7=, 3[H D
MNE LT EEREATIR, T OFR) LA R ZEZ LT,

GFP RNADFHEE T LL F D IHNZAT2 572, Xho HILL7cpcDNA-DEST53% #4111 T, MEGAscript
T7 Kit (Ambion, Inc.)\Z&Vin vitro#s G- FE%EATV Y, GFP RNAZ G AL 72, K% | 260 nmD W)
BEDREEPEL, FRRIEEH LI,

I1-2 -3 KIAA1440 EHRA_I7Z—DOBELMIg~DE A

CAR Y, MO, NARIHEGFPRl 5 KIAA 144038 8L~ % —| %, pEGFP-C3-X7 % — (Clontech
Laboratories, Inc.)DEGFPi&E/ 1D _Ljit, HDW L, TItiZKIAA1440 ORF (accession No. AB257854,
169-6834 bp) &4 AT HZLICIVHEE LT, 1’17147 BIKIAA1440%8 81~ %2 — %, pEGFP-C3- X7 ¥
—DEGFPHE{R T-Z#KIAA1440 ORFICE &L X 52 LIV ERIL 7o, XA D22~ 72—,
pEGFP-C3X7 % —/nGLEGFPB G il A B RV b D ThH D,

COST7HIAE . NTH 3T3HEIEIL10%{ -2 1115 7 A Dulbecco's Modified Eagle Medium% T, 37°C,
5% CO,D TIZH:# LTz, COSTHIMEA~D B {x 15 AIZIZFuGENE 6 (Roche Diagnostics Corp.), NIH
3T3# i~ Lipofectamine 2000 (Invitrogen Corp.)Zff L 7=,

N-2-4 UTRE TayT 407

EFRIFEHRIZB WD TL, B T-E AN DARKF M2 124x SDSH 7/ Sy 77— (250 mM Tris-HCI
(pH 6.8), 8% SDS, 28% 7'Vt r—/1,0.02% 7 HET =/ —/L 7 )L—, 20% B-AV I T hTH ) —)L)T
HIR 2V fR LTy PAEME~T7 ZAKIAA 144004 H OB 1T, G T8 AZAT 725> TV RV NIH 3T3 i
SRR A T LT,

95°C. 33 A > FaX—hLUi=tk  MIRIR RS %2-15% RV 77UV T IR BB LV CTREIL, BIRTA
HEEATNTIEE Ny 77— (0.1 M RZ,0.192M 27V )HTPROTRANSS =t L im— A
7 (Schleicher & Schuell Bioscience, Inc.)~&7 vy M7z, A7 7% 1% Blocking Reagent
(Roche Diagnostics Corp.)/ PBS T, 1IRK[H] 7 0y ¥ 7 LIc# U AHIGFPE /e —F LVHUR (7
1—>-GF200, Nacalai Tesque, Inc.), 7 FHi~7 AKIAA14407R) 71— F LUK, HHNE, T74=F
A — T~ T ZAKIAA 14405 A TEIMR, 1R A > F =2~ — L7z, HIGFPHUAIT200045, HL~m A
KIAA 144051 1X1000015 (2, 1% BSA/ 0.1% tween 20/ PBSTATER LAk F L7z, e\ T, 0.1% tween 20/
PBSCS[EIAL 7 T 214 . 400015 A R L7 PEVED -2~ L A% 4 —F Horseradish peroxidase
(HRP)IE# VX Hi~ A1gG (H+L)HiK (Promega Corp.). DV M, 200015 7R L7 A= 3# v H17 V%
IgG (H+L)FU{A (Promega Corp.)&ZE iR, 1RF[E], A2 FaX—hL7, A7 T %L, ECL Plus

-12-



Western Blotting Detection System (GE Healthcare Bio-Sciences Corp.)& itz #% . Imaging Analyzer
LAS-1000plus, % L<I%, LAS-3000mini (Fuji Photo Film Co., Ltd.)Z VN T/ RERRH LTz,

I1-2-5 GFP @& KIAA1440 E &G % V- IR FTE DO RENT

CHVi, DL, NARREGFPRL & KIAA 144058 812 2 —ZCOSTHIZIZ B AL | 48KFfiIEE A L7,
4% PFA/ PBS TR, 2055 [EEL | H2V VT, 1% Triton-X 100/ PBS CT=iR., 55 BB A1 T/2 o7, 1
ug/ml DAPY/ PBS CHZDNAZ YLt L7 1% | dOBAMEE A W CRISE 2 T2 572,

I1-2-6 A BELRAIEICIDMIBNREDRENT

RAT AT HKIAAI440FE BT Z— DT, 227 Z—238 AL4SIF I E5 2 L72COSTHIf, K T,
TR FE AL TUVVRWNIH 3T3HIAEAT — | — SICE-C, [EE , BB L7z, 10%1E% -V M35/ 1%
BSA/PBS TR, IR 7 0y 7 L=, 1% BSA/PBS C300/5 A IR L7 Hi~ 7 AKIAA 14405114
HHNE, T4 =T 4 —REGT~T AKIAA 44050 TR, TR SUS LTz, —IREUAZRL (1% BSA/
PBS) Z[atExt R ELT-, iV T, 1000547 L7-FluoroLink Cy3tZa%¥¥Hi7 4 ¥1gG (H&L)HLIA
(GE Healthcare Bio-Sciences Corp.)EZE R, 1IFFH UGS H | DAPICE LA AT o7 %, dOLBAMMERE T
BIELT-,

I-2-7 o7 R KIAA1440 RV 7 a—F LVHAROVERR L S

KIAA1440 O 241-544 7 /[ HE%2—R 9% cDNA i % 6x His 27 il B A ERBL~ 2 —
pDEST17 (Invitrogen Corp.), &Y, /L h—A#E G4 FE Maltose binding protein (MBP)@i A H'E
FEHL~ H—pMAL-c2 (New England Biolabs)|ZH 7 7m—=27"L, B8 R EAY Z—EREEL
7o RIGERBL21 TZENLHURE A EZRIIE, =y VAT L, TIn—AL V0 flnTeEnth
FERLLT-,

6x His 27 & HUR AT FHITHIE L, Hi~v7 AKIAAL4407KY 7 n—F LBz 157, MBP @GR
DT T 4=T 4 —AT LI FUIEOREREAT e oTe, T74=T 4 — AT LHEE ST, mi
JEE /Xy 77— (10 mM Tris-HCI (pH 7.5), 500 mM NaCl) T L7-% . #FRAH1A% 100 mM 2V
v (pH 2.5) it LT,

-13-



I1-3 HaloTag™ 57 /0P —%RAW=R) 72— F LFURDT 7 1 =5 r— g5l
—RAE— VAT — L OFUERE LG TR TH 7 D T RO R —

MM-3-1 HaloTag™ 727./0V—% AW R Z7a—F VHEROT 7 4 =74 —F5H8

MBP @l &8 B 3B/ 2 —pMAL-c2 (Z KIAA1440 O 241-386 73 /g% A —R 9% cDNA K7
R &7 7a—=71, MBP @it KIAA1440 & FE R BN Z—ZFk LTz, 51T, HaloTag @l &5 &
B %6 81X % —pHT2 (Promega Corp.)H 3K HaloTag & HEH %= —K4% ¢cDNA % MBP &
KIAA 1440 ORIZHE AL, ZiE MBP-HaloTag fili & KIAA1440 & HE R BLI X —L1LTz,

KRG H#E DHIOB I ZH8 By 2 —A 8 AL, 548 U, SPESOEAEIIC &I E 0.3 mM A 7 e L 54
B-D-HFIMREIMZ, 37°C, 1 B, EAEORBAZFHE LI, BiRZREIL, BE AL 7%,
18,500g T 4°C. 30 srfiliz.LoL, £ Bz vl fEtEm 4y L Uiz, RIVEPER 5y 100 wl (5528 700 pl IZFHY
9°%) % HaloLink Resin (50% suspention) 50 ul L2, 1IR¢[H] S SH72, HaloLink Resin |3, BSA 25
tevki Ny 77— (100 mM Tris-HCI (pH 7.5), 150 mM NaCl, 0.1% NP-40, 0.1% BSA) T7 2y 7 4L
BRL72% . fEH /377 — (100 mM Tris-HCI (pH 7.5), 150 mM NaCl, 0.1% NP-40) CF#i{bL7-b D%
L, BOSE D B3 10 ul % 10% SDS-PAGE (2 CHERA L, Coomassie Brilliant Blue (CBB)4+ {4 C&&
HEZRE L, BA & AE %77 L= HaloLink Resin 1335537 7 —CERITEHLI-% | i
KIAA1440 HLifi g EORSIHEL T2, 10 f5IZATR U725t KIAA1440 Ui 100 pl % Resin & 4°C, 1 FF
MRUGSE T, fe T, Bt E /Ny 77— (10 mM Tris-HCI (pH 7.5), 500 mM NaCl)T 3 [EI%E4L .
BRI - B B DIRWHU R BRE LT, 1212, KIAA1440 F 2 A9HTA% 100 mM 27U (pH 2.5)
TR U, FL7-HiAkIL SDS-PAGE TEBAL. CBB Y:fadhDHu L HRP fFivXHir ¥ 1gG
(HHLWPURICE DD =R T oy T 47 TRt lERBE T /eoTc, VAR Ty T4 710 1 L—r
72D~ AR ) 100 pg 2 LT,

I1 -4 Integrator %7 2=y rL TD KIAA1440

II-4-1 H£AFLREEICLS KIAA1440 B BE D RNAPIL L O B 1ERf#T

NARE3XFLAGY 7 fil &5 KIAA 14405 8L~ % — % | p3XxFLAG-CMV-7.1X7%— (SIGMA)?
3XFLAG# 72— RO T il ZKIAA 1440 ORFAHH AT 52 LI LV#EEEL 72, Human embryonic
kidney 293l A1 10% 4 1. & A Dulbecco's Modified Eagle Medium% F\ N Ch5# L7Z,

FEREL7-1% . 245228 L7-HEK 293/} (ZFuGENE 6% F\ Y Cp3xFLAG-CMV-7.17 % — K %
AT 4T HRIKIAAI440 BRI X — 2 Z N ENIT AT =7 ar L, SHIC24K538 LT, HPBS T
% | MR ZRR N~ 7— (50 mM Tris-HCI (pH7.5), 1% NP-40, 150 mM NaCl, 5 mM EDTA, 5 mM
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EGTA, protease inhibitor mixture Complete (Roche Diagnostics Corp )\ 28R, 7K E3057 A2 F=2X—
72, 18,500gT4°C., 3047 L, Z D EiEE LG LRIt Uiz, EiE Ny 77— TP kL7
Protein GE77m—AL4C, 2IEHIA L F a—hL, R RIRFEEMEIRE L, HELL T 7 7m
—AZ BOBR Oz EIEZHIFLAG-M2E /70— Ltk (SIGMA)E4C ., 3RS S 724, BT 7m
— A& Nz, EHITIF A Fa_X—hL 7z, @ OL TR LY 7 7 a— R E R 7Ny 7 7—C5 R
L7zDH, 2x SDSY U TNy 77 —%NZ, 95C, 5314 FaX—hL T, fiAEREZE L, 1 -
2—ADTEIZXVY = AZ T ry T4 7 EATV B R BE ORI AT /2572, HFIFLAG-M2HUIA, $i
RNARYAZ —FIIE/7a—F L HiiE (8WG16) (Abcam plc.), 2100045 AR CTHEH LT,

I1-4-2 FEER Two-Hybrid 2 27 AL 5 Integrator 7 == s DFE B VEFRIT

MatchMaker Two-Hybrid System (Clontech Corp.)Zfi##TIZfE L7, DNA fE&RAA AR AE
(Bait) 8B~ Z —|Z1E pAS2-1 X7 &— HRFIEMELN AL & R FE (Prey) FEELA~T X —I2IX
PACT2 74 —% =, KIAA1440 & O Integrator 453~ .= h® ¢cDNA Z 21 HD T H—D =~ )b
Foru—= TP ANIAFALZ, KIAA1440 (ZEAERRZT—R 72500, HDVNTHK 600 73R
EF ol b cE B EE2— NI 2b0%EHLIZ, —J7, KIAA1440 %[#< Integrator #~7 .=
YMIOWTITEREAERZa—F 500 % M L7z (Table 2, 3),

AH109 FRIZEEERY T 2352 T Bait X7 ¥ —& Prey X7 X —%38 A7~ SD/-Trp/-Leu Kz (I
HRRURGH) IZFEREL , 30CTA Y F X —hL7e, Bk L7T-an=—% X-a-Gal (Clontech Corp.)Z %4 L
7= SD/-Trp/-Leu/-Adenine (Ade)/-His/+15 mM 3-amino-1,2,4-triazole (3-AT, SIGMA)F& K% i (3R 5%
H) | RS RE L, 30°C T~ 14 BRI L, B0, v, FAICEALIZLOEBEE L,

fafE= s hr—/LiZiE ORF DMHEASIV TR pAS2-1 U7X — pACT2 XUX—% -, Fiz,
Bait X7 % —D % AH109 ¥RICTEE LA L . SD/-Trp/-Ade/-His/+15 mM 3-AT FER - CRE# 528
T self-activation DERETT/2>7=,

II — 4 - 3 KIAA1440 B FREBE~VRIBIZEIT5 U2 small nuclear RNA (snRNA), 18S ribosomal
RNA (rRNA), Ribosomal protein L7 (Rpl7) RNA D E &

KIAA 1440 O~ 2% AL TR % PBS THEMFL . 1 29202 ml T =—7 ~BLTz,
X U7 Toh% GFP RNA ZALUREE 5 ng/ul 12725 X9IZIRINLT CellsDirect Reagent (Invitrogen corp.)%
AL 70C, 10 54> Fax—hLT, 7/ L DNA K U total RNA 25 Lol i ig ) 2 R LT, 2ol
RV 0> 1/3 % PCRAZAE L | S IRD AR TR AIRE LT, 7R A E BHY) RT-PCR IZH L7, & &)
DRIEIT EDTA ZIRML7Z#% ., 80°C T 10 43 A > FaN—F 5L I0ITR o7, E &Y RT-PCR IE
ABI PRISM 7700 Sequence Detection System % HV>, SuperScript IV Platinum SYBR Green One-Step
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Table 2. Mouse Integrator genes used in Yeast Two-Hybrid screening

Integrator subunit Other name Accession No. cDNA length (bp) CDS (bp)
Ints1 mKIAA1440 AB257854 7070 169..6837
Ints2 mKIAA1287 AK129323 4481 347..3955
Ints3 - NM_145540 4452 687..3812
Ints4 - NM_027256 3201 88..2982
Ints5 mKIAA1698 BC039214 3289 65..3121
Ints6 DICE1 NM_008715 5019 455..3106
Ints7 - NM_178632 3252 125..3025
Ints8 - NM_178112 3404 120..3107
Ints9 D14Ertd231e NM_153414 2668 228..2291
Ints10 - NM_027590 2410 67..2199
Ints11 Cpsf3l NM_028020 2347 127..1929
Ints12 Phf22 NM_027927 3014 42..1427

*CDS region of each gene was cloned into pAS2-1 or pACT2 vectors.

*Ints : Integrator subunit.
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Table 3. cDNAs coding KIAA1440 full length or fragmented proteins used
in Yeast Two-Hybrid screening

cDNA sequence (bp) Protein sequence (aa)

Full length 169..6837 1..2222
Fragment 1 169..1968 1..600
Fragment 2 1069..2868 301..900
Fragment 3 1969..3768 601..1200
Fragment 4 2869..4668 901..1500
Fragment 5 3769..5568 1201..1800
Fragment 6 4669..6837 1501..2222

*cDNAs coding KIAA1440 full length or fragmented proteins were used. The indicated cDNA
sequences of KIAA1440 (accession No. AB257854) were cloned into pAS2-1 or pACT2 vectors.
These cDNAs code the regions of KIAA1440 protein that was shown in “Protein sequence”
column.
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gRT-PCR Kit (Invitrogen corp.), &%V i, TagMan One-Step RT-PCR Master Mix Reagent Kit (Applied
Biosystems) (Z XV AT o7z, EH L7277 A4~ — 13D @Y TH5H: a, U2 snRNA upper 1
(5’-CTCGGCCTTT TGGCTAAGAT-3"); b, U2 snRNA lower 1 (5’-CGTTCCTGGA GGTACTGCAA-3);
¢, U2 snRNA upper 2 (5-GGAAGTAGGA GTTGGAATAG GAGCTT-3’); d, U2 snRNA lower 2
(5-TAAAAAAGTT GGACTGCCCT ACAA-3’); e, 18S rRNA upper (5-GAGAAACGGC
TACCACATCC-3’); f, 18S rRNA lower (5’-GGACACTCAG CTAAGAGCAT CG-3’); g, Rpl7 upper
(5’-CTTTGTCATC AGAATTCGAG GTA-3’); h, Rpl7 lower (5-TGCCATTGAA GATCTGTCGA
AG-3"), TagMan MGB Probe (Applied Biosystems)| XX D181 T 5: j, U2 snRNA TagMan MGB probe
RT-PCR |Z%537>C, DNase I (TaKaRa BIO INC.)ZLEEZIT\ N, &7/ . DNA D53 fi#%1772-7=, DNase |
(5°-TCACCATGCT CTGACTTTAA A-3’), 4= U2 snRNA transcript (mature +primary) {3771 ~—a &
b Z VT SYBR Green {£E(ZLVE & L7z, U2 snRNA primary transcript D &0 E &IL 7T A~ —c &
WV d, TagMan MGB 72— j & U T TagMan JEIZ &V 772572, 188 IRNA [X7' 7 A ~—e TN, A
TIAL T H T TRV Rpl7T mRNA 1377 A~—g & h T, £ SYBR Green #5210
ERLT,

FEAEYEZ1E, U2 snRNA. 18S rRNA. Rpl7 ODZNENOEMELF NI a—=0 7 ENT= T T A
ROFRFINEA L, £ D& &I triplicate T{T772-572, SYBR Green £ T? PCR S GMAIT RO 8
VTHD WG SUG (55C. 5 57) s 7L A Fa—ia(95C, 5 57)  HilE/ E&7mr T4 (95C,
15, 57°C. 30 ¥, 68°C. 30 #. 40 VA 2/1) s @fidhiff 7" v 7 Z 4 (95C, 157, 60°C. 20 0, IR A2
{3 1.75°C /43T 60°C~95C), TagMan Probe {£DSAFITIRDEY THS W25 Kb (48°C., 30
53) TV AL F =3 (95C, 10 47) ¥R, TEET 17T 4(95C, 157, 60C. 1 53, 50 T2
V),

TN ENOREAEHR) DA U2 snRNA, 18S rRNA, Rpl7 RNA DA K 7=, U2 snRNA Ti 6
[EIDPRSZ L 72 FBRIZI T, 15 D KIAA1440%+, 29 {E D KIAA1440%-, 11 {E > KIAA14407 (Gt
55 f), 18SrRNA Tl 4 [E] DAL L7 FEBRITE T, 14 180D KIAA1440++, 27 fiHl > KIAA1440%-,
16 {H > KIAA14407" (Gt 57 f#), Rpl7 TiX 4 [AIOMANL L= EERIZHB T, 12 ff KIAA1440++, 24
fiil> KIAA1440%-, 12 ff> KIAA1440 (Gt 48 E)DFFHT 22 E AT, £ DB AR R 22
PRHLU, AEZEOREIL, t-test, HDHU ., Welch’s test [ZLD1T72o7=,
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B E & R

II1 -1 KIAA1440 BR T KB~V RO

KIAA1440 15T RIB~7 AT, KIAA14407 128V TSR R BIRIAGRD HAL, ZAULIRIEEGE
THHLZERH B I IATIHFIE T/REITVD [16], E3.5 TS EE T RORITA TV OIERNIC
LIeiR o2 IERW R BEE TROLNTZN LT LLED E9.5, E11.5, E13.5 OFAEXT —Y Tl
KIAA 14407 DIRIZERD SR T-, KIAA14407°0D E3.5 IO e B2+ h L 235 IR
THAZFILL TV, ZOXIZREATHIIEORE RAEN E X 72 BT, ABFZETIL, KIAA1440 &0
FEREZERDTZDIT, TAA1440 BT KRIB~ T AROFEM7R R BIUBNT 217781,

I -1-1 BHIRBRKEENICIITS KIAA1440" D3 AL Ik

L SAME LT8R~ A1 129 <7 AL C5TBL/6] <7 ADAMEFETH D [16], BinFK
HYTADL IO RHEREE LU THER S IV, FEBRICHE IS ND, LsL7gdis | ARBFFETILICR w7 A~
CRLAZECL (N8-11) | EBRICH AL 7=, ZHUE, ICR ~ 7 A1 HRATELICRBIT D LM 26\ iz
0, A ERAIIRA R B LIFHI, FATICA R B TH D, KIAA14407 DM~ 2% A3BL L | IR
(E3.5), L OV, ZRIN(E2.75) %1572, ~ T AL Fig. 2 DIDNTRAEZED LD T, SFERITIFE D
B VR T E0DE NIRRT, H % OO REA Mo T IR BRI TR % . PCRICKDIE
B RIDOREEATIR T,

E3.5 AR TIE, KIAA14407 7% 51 18 (22%) . KIAA144077% 115  (50%) . KIAA144077%% 63 {i
(28%) Tdh o7, £/, E2.75 TiE, KIAA14407 7% 14 {8 (21%) . KIAA14407 7% 32 {# (48%)
KIAA1440775 21 ffl (31%) Té-7- (Fig. 3). ZDXHIT E3.5 KN E2.75 Tl K815 FRIDIRIT A
FNDIEANHE ST IE 74 TR BT, 3.5 PRI AAT — £ Tid KIAA14407 M TETE
LTS e RS,

WA AL FRLDIRDOTERED el 21T 727, E3.5 128 T, KIAA1440™ K OV KIAA 1440 13N
HRHHAESE Inner Cell Mass (ICM) &2 # 4R Trophectderm (TE) 23E >0 EFRD LIV, FaRizEI L0
BATWz, BRELTIMADR KR ELZ20 2 0HY | B A U T SRR I~ E IEH (O3 A A
D TVHEETIMEZES (Fig 4a, b, a’, b)), — 7T, KIAA14407 1% ICM & TE 35372285
DD FIREED /NS IRBIREL TH/NSWY, 77200 RO RELZ R L TV /e (Fig. 4c, ¢,
F7-. KIAA1440T TIZFEA TWD, HHWE, FEIZHOHH I RA DML B 22T~ KIAA14407
DI 60%I% Fig. 4 DI RHIMIIIDTEREL 7R L, FEY 40%IZ DWW TR EMRDILREE R L T,
ZRHORERIE, KIAA14407 1% KIAA1440™7 L RIERICTE# TR A 2D HY, KIAA14407 1356 4%
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E1.5

E05 ||

Oviduct
E2.5

Fertilized egg 2-cell

Uterus

E4.5

Implantation

Blastocoel

Fully-expanded
blastocyst

Early blastocyst

Fig. 2. Mouse early development.

Eggs ovulated from ovary are fertilized by sperm. Initially, fertilized egg
develops in oviduct. It becomes 2-cell and 8-cell stage embryo with cleavage by
embryonic day 1.5 (E1.5) and E2.5, respectively. “Compaction” occurs at late of
8-cell stage. Then, embryo starts to differentiate to inner cell mass and
trophectoderm, and becomes blastocyst in uterus by E3.5. Expanded
blastocyst hatchs from zona pellucida. Implantation occurs at E4.5.
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+/+ +/- /- +/+ +/- /-
E3.5 E2.75

+/-

Fig. 3. Genotyping of preimplantation embryos from KIAA1440
heterozygote intercrosses.

Embryos from KIAA1440"" heterozygote intercrosses were collected at either
E2.75 or E3.5. The genotypes of each embryo were assessed by PCR. “+/+”,
“+/-” and “~/-" correspond to “KIAA1440"*” “KIAA1440"™ and “KIAA14407,
respectively. The number of embryos and the percentage of each genotype
within the total number are indicated above each bar in the graphs.
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Fig. 4. Morphological analysis of preimplantation embryos from
KIAA1440"" heterozygote Intercrosses.

The embryos were observed via differential interference microscopy. At the
E3.5 blastocyst stage, KIAA1440™ embryos (c and ¢’) showed abnormal
morphologies compared to KIAA1440"* (a and a’) and KIAA1440*" (b and b’)
embryos. In contrast, at the E2.75 morula stage, KIAA1440™" embryos (f)
showed a normal morphology that was indistinguishable from KIAA1440*"* (d)
and KIAA1440"" (e) embryos. Scale bar, 50 pm.
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EIETHEVI LD R L —E L7, KIAA1440"DF) 40% 2>V TR LB #E B R IC S E
IR THAZAT L TEY K 60%IZ DN TIH I D LI AEAT —V O AT BRI TR A Z A5 1L
TV, EFERIERZ R LRV I THRBIESNDRE R oTo, — 7 E2.75 F2EMDAT—
DT, KIAAT44071E KIAA1440™ KIAA1440™ L [RERICIEH R BE 2R L, J A5 1 L TV DRk
FIE RO en o7 (Fig. 4d-)

MI-1-2 E2.75 2ERITBITDIL 7y a0 OfFkT

E2.75 Z 3R TIL KIAA 14407128\ TE» EELTZIBRED B3 1TSS R 128, F AR IE
(ZHED TODINEIMEVFERICI D72 8 Ml T 2o~ D ZAW IS A I H B B A
YD D ThHDHAL RT T AANDWTRNT AT oo T, T7bb | av "y a b oA E
BIRORER Sy T TdD E-cadherin, B-catenin DS kA0 M HI 24T /2 72,

E-cadherin 13 Ca” {&IFEDO MR 55 T, £7=. B-catenin |3 E-cadherin &/ L7-#ilfafE%
ORLE DT 21— 73 LU THEREL T D, 20 E-cadherin [ZEDMMEEEE 1T, 230 avd
HMERF MR DI RIZ IB W TEERKZE 2R L THLZERHBI TS [17-19],

KIAA1440" DM~ A% B L T2 E2.75 ZEETH L Tl — /b~ ML SR Y (5 54T
72\ E-cadherin, B-catenin O HHAAT72 572, —IRHLAIZHL E-cadherin HUAH DV T HiB-catenin HLiA,
ZRPURIZ Cy3 BERRBUARZ N, 2O 7T NV EBIEE LT, Bl 84 OIROEIR 7% PCR (2K
DR E LT (E-cadherin: n = 30, +/+ =9, +/- = 14, -/- = 7; B-catenin: n = 14, +/+ =3, +/- =3, -/-=8),

FP BEOMY TG L ik 5L, Fig. 4d-f OfE LA, KIAA1440™ Y KIAA14407%
KIAA 14407 ORIV RSR) -7~ (Fig. 5a-c, Fig. 6a-c), WWTHLDIRIZIN T £EIER[FE 23
AL, TOEF DRI IED TODERF2MBIEE ST, IRIZ, E-cadherin @ Cy3 H4¢ 644 Ll
L7=&25, KIAA14407E KIAA14407 K% T KIAA14407 D Yeti 34— ORIITEVT R LR T
(Fig. 5d-f), KIAA14407 235 T% E-cadherin (35l i B2 4 5B A2 1 1E 5 IS RTEL TV =, $77.
B-catenin (2O VT, KIAA14407" K% T8 KIAA1440™"& KIAA14407 1 EAREDYe i S F— 2 ok L,
B-catenin & KIAA 1440735\ CHIBERIBES BT IS IE L RTEL TUOB T EAVRSNT-(Fig. 6d-f),
ZDIHIT, KIAA1440" DFFEIRITINTH A EIER [F £ O35 1322 > TV, E-cadherin, B-catenin &
W T MBS 43 T-b MR R B2 SIS IE LRTEL QOB ZEAREN T, ZDZEh, KIAA14407
X3 T a B IEFICEITL Q0D O EE 2 b,
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+/+ +/- -/-

DIC

Fig. 5. Whole-mount immunofluorescent staining of E-cadherin at the
E2.75 morula stage.

Embryos at E2.75 were stained with anti-E-cadherin antibody followed by
Cy3-labeled secondary antibody. Differential interference contrast (DIC)
images and Cy3 fluorescent images are shown. Cy3 fluorescent images were
processed with the deconvolution algorithm using the SimplePCI program
(Hamamatu Corp.). There were no detectable differences Intshe localization
patterns of E-cadherin among the three genotypes. Scale bar, 50 um.
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DIC p ‘' ’;

Fig. 6. Whole-mount immunofluorescent staining of B-catenin at the E2.75
morula stage.

Embryos at E2.75 were stained with anti-f-catenin antibody followed by
Cy3-labeled secondary antibody. DIC and Cy3 fluorescent images are shown.
There were no detectable differences in the localization patterns of B-catenin
among the three genotypes as E-cadherin. Scale bar, 50 um.
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II-1-3 MEID in vitro ¥52

KIAA1440713 B3.5 IR\ TR MO HEZ R L TEY, JEEI MR £ TR A 21D TR0,
THUTITFEAEDME L L TWDENIMIT, FAENBIEL TWDLHEWIATREMELZ X LD, £,
KIAA 14407 ORI TITFEA TOD LI 2L BlE2 S B2 L b(Fig. 4¢”). KIAA14407 OHfEIE
FFREZ Ko TS ATREMED B 2 DD, ZHHD HFIZ DUV TR ET 272012, IRIZHRD in vitro TOE;
BTEBREATI2oT,

KIAA1440" DM~ 2% A3B L, E3.5 ICMERA R LT, 50Nz 1> T OB TFra—T
AT IS B4R T 1 2 ~EF L Leukemia Inhibitory Factor Z WS INL 72 ES K5I FRC | 72 FER]
FE# LT, WA ZEBAERC CIRO I B A BIZE L7212 8 4 OB{SFH1% PCRICKVIRELZ(n = 42,
+H+ =12, +/- =20, -/- = 10),

KIAA1440™ J2 U KIAA 1440 OIFEFIZ EE L THEIARODIMEL, 553587 4o 2 R ~E AL
TNz, ZIVbIE, TE BSROMIIET 13 2R EITIAADINTHHEL . £ LT, 20D EFIZTICM H
SRDHA AN BT T 5 N IEH 72 B R AR LTV = (Fig. 7a-b), —J5 . KIAA14407 DRRI3 4 THIA A7)
O L9562 &7 EDOEEIEPRL TV =(Fig. 7o),

LL B, KIAA144077% E3.5 ICBW TN REER L T DD, FEAEDRIEL TOD0D
T BAERAEILL TOWBADLTHHEE 2 BND, LT, TORAEDE ILIE, KIAA14407 O
DIGHERE, AAFREDIR TR/ T Db D LB b iILD,

IMI-1-4 WRBKIIZBITAT R 20O

KIAA 14407 OIREN I in vitro DESFRIZTHEW T HZED 5, KIAA1440T 1372 DA FRER > TS
FIREMEDSE 2 51D, KIAA1440TI2 81T D2 DMISEIC T Rh— AW H-L TOB0E DD IRICHFT
AT o7,

FP. TRV AMBEORE DO —>THS DNA OW f{k%a TUNEL {EICX0RH L,
KIAA1440" D~ A% 2B L, E3.5 (SRR Z BRI L=, il % DIR% ES HEHC 12 RefElGaE Lz
%12, TUNEL {EIZX DT I L7, POy T, KON #OtB a8l L%, %« OEOER 71
% PCRIZEDIRELIZ(n =41, +/+ =12, +/- =20, -/-=9),

FBALFRIDIROWSy T HG 2T 5L KIAA14407" L KIAA 14407 755 E S AR i | 2 98 A A it
D TNDDITKT LT, KIAA14407 DO FRIZR130 BRI TR A EIEL TRY, 2l EREE
D TIT R T2, F-, KIAA14407 TIZFEA TWD IS0/l A 2 < Bl 22 & 7= (Fig. 8a-c),

AR H51F D TUNEL 5T, 7ARM—RIZBIH#E L 72 DNA S50 YK A3 TMR-red O 6L L T
HE&END, TMR-red D27 F VAR T AT T 5L KIAA1440 7 KIAA 14407 OFICEIT RS
T LT T AREIIEN HOINNID O T FANBEISNDIE T Thole, —
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Fig. 7. Viability of KIAA1440™" blastocyst in in vitro culture.

Individual E3.5 embryos were cultured in gelatin-coated tissue culture plates
containing ES medium, supplemented with leukemia inhibitory factor. After 72
h, the embryos were photographed with a phase-contrast microscope and
genotyped by PCR. There were no differences detected in viability or
development after the hatching of KIAA1440*"* (a) and KIAA1440"" (b) explant.
Moreover, the inner cell mass (ICM) was found to have propagated on the
trophectoderm (TE) cell spreads in these samples. KIAA14407" embryos (c),
however, were unable to hatch from the zona pellucida and appeared dead.
Scale bar, 100 um.
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Fig. 8. Detection of apoptosis in E3.5 blastocyst cells by TUNEL analysis.
Embryos isolated at E3.5 were cultured in medium for 12 h and subjected to
TUNEL analysis. Differential interference contrast (DIC) images of these
embryos after culturing are shown (a—c). Cells that underwent apoptosis were
positively labeled with TMR-red fluorescence (d-f). Nuclear DNA was stained
with DAPI (g-i). The arrows indicate condensation of chromatin. Scale bar, 50

pum.
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KIAA 14407 TR 7 A< ST (Fig. 8d-N), SHIT, KIAA144070) TMR-red D7
FEFEL TOLHIBLCIX, BOW Rk, 7a~F L OEEfEE\ o727 AR — Afiase g D2 L 2
STWAZEN, DAPI a2 IVBGN 727 (Fig. 8f, i, arrow),

fEWN T, 7R M= ARIC B W THEMELL TWHAZENNDIL TND I AR —E3/T OfiHETT/8-
72[20], KIAA 1440 DM~ 7 22 AZB0 L CTHF7- R4 BS BEHLT 6 BRI U714  MRHTICHEL -,
TEMEALTRID 28— -3/7 2 AT HE B BOIZ FAM #OC AR TR 2 0 A — B R A SO L E A
WT, BAN—E-3/T DIEHALDORR T 28I LT (n =43, +/+ =11, +/- =23, -/-=9),

FAM D 7 VA48 5 T RITH 5L KIAA1440™ & KIAA14407 ORI EIZ RONT, Z<D
A T EREENR D 5T, — 7 KIAA1440T 12 B W TR 7 A NS 8k H S 7= (Fig.
9d-f), &5(Z, TUNEL {EDERE[FIREIC, FAM 327 L0338 B A Tl oW ik, 7ua~F o0
BEREDNELZ > U=, (Fig. 8f, i, arrow),

LL F0 TUNEL ¥, R AL A8 —8-3/7 DIRHTOfE R0, KIAA14407 DFRIZIS 1T HRFIEICIE,
TIRN—= AN G- L TWDZEDREIT,
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Fig. 9. Detection of activated caspase-3/7 in E3.5 blastocyst cells.
Embryos isolated at E3.5 were cultured in medium for 6 h. Differential
interference images (DIC) of embryos after culturing are shown (a—c). Activated
caspase-3/7 was detected by caspase 3/7-specific fluorescent inhibitor (d-f). All
FAM fluorescent images shown were enhanced equally because of the
relatively weak signals. Nuclear DNA staining was performed using DAPI (g-i).
Scale bar, 50 um.
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I -2 KIAA1440 OFIR -HlfamN B7E

BARF OB — | HDHNIEOMBINREZ D Z LT ZOBIS T OMREEEZ RS L TEETH
%o L7235, KIAA1440 FBAG F-O~ 7 AHIHIIRIZ 31T 5 messenger RNA (MRNA)DFEHL ¥ —2
KIAA1440 & FE O REXZNETHLIISI T -T2,

ZZT AW CIE~ T AERATIIZ351T 5 KIAA 1440 mRNA O F8L% E &) RT-PCR IZLVFEHTL
oo o, BB 31T 5 KIAA1440 & A EOMIIMNRIEL GFP @A EAE., KUY, it KIAA1440
ARV a—F VAU Z IO e Y R KRBT L 72,

HI-2-1 <UARERBIBIZEITS KIAA1440 B FOFRE

II-1 #TRENFZEINC, KIAA1440 A5 T- KA~ AD KIAA 14407 13 RN TR A= 245 1k
L, 7ARM—=RIZEVFEH T D, 0T, ZOARAT—VIZHVT KIAAL440 & HEIFHEREL TV AHIET
THY, mRNA DFEHHALZ > TNDHEE X HILD, KIAA14407 D AN 35\ T KIAA1440 mRNA 73
FBLL TN LIRS TNDDY [16], IEF ~TADFRAEMINTIITSH KIAA1440 mRNA DFE
Bl A —AZDWTEHLDNISIL TV o Te, 22T, AR TITAERATIRD D total RNA ZfhH L
TERR) RT-PCR (ZEDMNT 21T /2o, BB T RB N EITE > TRy d T e
(ZFEIP) & KIAA1440 {5 T- KRB ~T ARV TR BN BN M E RO KR L LT,

IE% ICR U 2% H ARAZRL S TIR72 E0.5 52 FEUNE E3.5 7 5, total RNA ZAliH L7z, ZDER,
RNA D[RR | W BRSO HEEE=F—F 572D, IR1EHS72D 5 pg @ GFP RNA ZifsINL7-,
T DT TAIL IR LD G SUSETT20 Y cDNA 25 L, BRIV T /LZ AL PCR (ZHELTZ,
BEAJE D7 T AIR DNA DB HEVIAZHE R FRIZ LD KIAA1440 mRNA &% (Y GFP RNA &4 5 H# .,
GFP DOfEIZEY KIAA1440 OEZFENE(LL 7=, ML TIT72-572 3 [0 0D SEBR OO 0> - B AZ HE (R
Z=xa (Fig. 10),

FE L MR IR IR O B L Z 5.7 50 KIAA1440 mRNA FIEL CWBIENRIALINE 272,
KIAA1440 2332 KE IR DIRRZ T 7= W HIIRIZ B W TR BLL TODIBIR T ThHEWI ZED DN
b,

I -2 -2 KIAA1440 EBEEDOMBRNRTE

<DV AYHIIRIZ I T KIAAL440 B FENEO L7/l RE 2B 5-L QD0 EHEE T 572912,
KIAA1440 & FE OB JRLEIZ DUV TIT 21778572,

KIAA1440 EinF1% 2222 7VBRFREOROERE R EZa—FLTERY, TOHEE > 78I 248
kDa Td%, ABFETIEETHDIT, KIAA1440 H H'E % EGFP @G B E LTRSS, MlaN &
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Fig. 10. Comparison of KIAA1440 mRNA levels at the preimplantation
embryo stage in the wild type by real-time quantitative RT-PCR.

Total RNAs were prepared from EOQ.5 one-cell stage embryos and E3.5
blastocyst of wild-type ICR mice. Quantitative RT-PCR was performed with
cDNA reverse-transcribed from the total RNA preparations. The data were
normalized to the values of external control GFP RNA that was added into
each sample prior to total RNA extraction. The relative expression levels of
KIAA1440 mRNA in the blastocyst and one-cell stage embryo are shown.
The mean values and standard deviations were obtained from three
independent experiments.
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TEDIRMTZAT 8572, C AR, N Kb EGFP @il &7 KIAA1440 2 B % COST Ml © i 12 s 5%
B 2OMEEY AT GFP HiikZ AW ey =22 T ay 7o 7kl PP THD
275 kDa (248 kDa + EGFP 27 kDa) (T (25 7 ANV R TR S, DfRESHTFEBALIEL
TWDHIEDER TET, (Fig. 11A), MlAE B EOMIENBIEZSOCBMETIc TRl LI LA, L
U CEL, B/ IMEZ BRSEZEIZJRTEL T/ (Fig. 11B),

eV T EGFP MZORIE E HE OMAINRTEIC AL 52 QWD ATREME A HERR T 272, 7 &
FUE DM INE AL TOZRNRAT 4 7 A KIAA 1440 2 VB A AW THRIT 21772 572, COST Hife C— i
(R BLS /o1 AT 7 T KIAA1440 55 VB A AERCLTZHT KIAA1440 RY 7 v —F LRz v
7O AE Ty T A TIZIVBRIH LT EZ A, FRISHD Y AR AN RGBT (Fig. 12A), A
PURE W dO B Y BB AT IR Te L 2A XA T 47 KIAA1440 & HEITR0IEVZICRTEL T
(Fig. 12B),

N K EGFP @&, KON, FAT 477 KIAA1440 & B OEA BERICEE RO 7 v %
RTHBELBIESNZ, IACEEDO LT F L Tho72h, 2N BRI BIC LD N2 BRE 50,
KIAA1440 £ HEOHH 1 DOMIBINETE THH)END ZEIZ DN T C& e o7z,

B2 NTENE KIAA1440 & VB A M 3572 NIH 3T3 Mlfas Ao &21778 57, $A7+
TRIKIAA1440 2 FE ORI AW =PI KIAA1440 RV 70 —F L ik E | SHICT 74 =7 41— kgL
72 DOEHUREL THZ, KIAA1440 & FE 241-544 73R OERE 6xHis #7 LRlASHE T3
DOBPUREL T YRR E S, ZOPURIIERSNT, A1, R7 B fHRE MBP @A & e
BLUCRBLEE RBRL ., 1 KIAA1440 RV 7 a—F W HAD T 7 =T r—fERU LT,

UIEAL LTy T A T IZEONTENE KIAA1440 R AEOMHEITIRo1202A, 3 AT 47 Al
KIAA1440 2 FE L[FIC, 248 kDa D FHIH A XIZ ARG B (Fig. 13A), ZL T, #tH
PGB ID RTE AT RTL2A B Th DI EN BT (Fig. 13B),

LUEED, KIAA1440 IZZITRIETDERERE THD, LVITEDVRSIIL,
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Fig. 11. The EGFP-fused KIAA1440

observed. Scale bar, 10 um.

protein localizes in nucleus.

(A) C-terminal or N-terminal EGFP-fused KIAA1440 protein expression vectors, or
an empty vector control, were transfected into COS7 cells. After 48 h, the cells
were harvested and subjected to Western blotting with anti-GFP antibody. (B)The
EGFP-fused KIAA1440 protein expression vectors were transfected into COS7
cells. After 48 h, differential interference contrast (DIC) images (a and d), EGFP
fluorescent images (b and e) and DAPI fluorescent images (c and f) were
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Fig. 12. The native-form KIAA1440 protein localizes in nucleus.

(A) A native-form KIAA1440 protein expression vector or empty vector was
transfected into COS7 cells. After 48 h, the cells were harvested and subjected to
Western blotting with anti-KIAA1440 polyclonal antibody. (B) A native-form
KIAA1440 protein expression vector or empty vector was transfected into COS7
cells. After incubation for 48 h, mouse KIAA1440 protein was detected by
immunofluorescenttaining with anti-KIAA1440 antibody followed by Cy3-labeled
secondary antibody. Differential interference contrast (DIC) images (a and d), Cy3
fluorescent images (b and e) and DAPI fluorescent images (c and f) were
photographed. Scale bar, 10 um.
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Fig. 13. The endogenous KIAA1440 protein predominantly localizes in
nucleus.

(A) Whole-cell lysates prepared from NIH 3T3 cells were subjected to Western
blotting with affinity-purified anti-KIAA1440 antibody. (B) Endogenous mouse
KIAA1440 protein in NIH 3T3 cells was detected by immunofluorescenttaining
with affinity-purified anti-KIAA1440 antibody followed by Cy3-labeled secondary
antibody. Negative controls were performed without primary antibody.
Phase-contrast (Ph) images (a and d), and Cy3 (b and e) and DAPI (c and f)
signals are shown. Scale bar, 20 pym.



II1 - 3 HaloTagTM 77 /uy—% AW =R)7a—FAFROT 7 4 =F 1 — G
—RAE— N AT =V OHUEERE BBEIT S IO DFHFIEDKRET

-2 % ClE KIAA1440 & H'E OB RTELZ M- DI HURZ W CERE Teole, T74=7+
— R 7= 5T KIAA1440 7RV 7 2 —F LHLRIE NIH 3T3 AIEEO NFENE KIAA1440 & HE 2R T52
ENTED, KRR CBFIED S WIURZ FICANDZ ENTE UL, BERefiftT 2D 1< LT
ETHHE MY — D,

AIFFROD AT BT, R B PURILE B OBRERRNT 217720 L CIER Ty — L LTS
TV, PLIRERFDIZO D STED— 2L LT, U 0B HimiE 2155 5iEN S5, 2B HOEAE
DR, HOE Wi &2 7 fEEABEEL TRGHES TRESERHRL, fUREL To¥F szl
T, ZOPLNIEESD T EToHD, ZOINHERR LI HURIZN Db @RI BRI EZ R > Tnd b
JTIERNWOT, 77 =T — RN UITUIRITOND, 77 =T —fEHTIE, £7, B
PURNL 2 D XH 72 [E F 3 Ff K (B 2 1, HiTrap NHS-activated HP Columns (GE Healthcare
Bio-Sciences Corp.)2E) IZHHFEAMNC Ay TV T END, TL T, ZOT 7 4=T 4 — LV EHLMTE
R RUSS Wt BRI R A OARNGUAZ PRI LVBRETHZL T FrRITURD B AFFH LN
T&ED,

ZOFFEFINILLAT DIV TOWDENTZ T IETH LN, REOKBAPURRNLETHY | £z,
JAMEZ: TR CTHAPUR O B FHA~DREG EAT R RIT X b72, £ TR TIL,
HaloTag™ 77 /0 —% WA ZEICEY , ZAE— LA — )L COFRE AR, (#2179 D )5
EORGETEITI2 o7 (Fig. 14),

HaloTag ™77 /12— %Promegath|Z L > CRAFE S 7= 4 1/ DtaggingH i Téh%. Rhodococcus
rthodochrous HISRDHEK AN T VI T 0 —B O RARCTHHHaloTagsE H'E 1T, HaloTagV
R EHAGFESHINTHE ST %, HaloLink Resin{XHaloTagl % > R M A L7ZL 20 T D, HaloTagfh
BEAE RS- RIBET Y L ZDHaloLink Resiné iS5 81250, HaloTaghs B Dk
BILL D DIy TV T H FRHATRHZ LN TED, DFD, PUFEHEORKI, Lor~DHh Y7
LT END2DD AT T H | 2 \ATIRIDTRT AULIROIR DS TR D FEIZ H A~ THGR , {8 HTiAk
WDIDODT T4=T 4 — LIV U Hfi#E T HIENTED (Fig. 14), £7=., HaloLink ResinlZ L5 /71Tl
DEORGE M HIL+ 55 THD,

AHFSETIE, FIKIAA 14405 L5 251 52 2 LT, HaloTag ™52 /0 — | LA HUA D ks Rl L Z DO FTAM
AT oT,
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Standard procedure

Expression of protein antigen in E. coli

\
Purification of a large amount of antigen
{1-3 mg)

Coupling to a NHS-activated HiTrap column

\

Affinity-purification using a large volume of
polyclonal serum

(5-10ml)

Rapid procedure using HaloTag™
technology

Expression of protein antigen in E. coli

\

Single tube methaod of purification and coupling
with HaloTag™ Technology

HaloTag+Antigen Immabilization

.: cevalently

o > CP Antibody
HaloLink Resin o wf

Small scale affinity-purification using
a small volume of polyclonal serum
{(10ul)

Fig. 14. Comparison between a standard immunoaffinity purification procedure

and a rapid HaloTag™ procedure.
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MI-3-1 HaloTag' "' 77/ uP—%HW R Za—FVHUEDT 7 4=7 41— g3

KA E C MBP-HaloTag fill &5 KIAA1440 % /& . MBP il & KIAA1440 & A E A E N E N BLESH,
B | 0L, AIEEME S B AT, RIVEPE Y 100 wl (5528 700 pl 124 24) % HaloLink Resin
50 ul L=RIR. 1BRIRUS S 72, BiE 10 ul & SDS-PAGE (2L 7= (Fig. 15A), HaloLink Resin [Z#& &
FTIUEZO BIFIZE EH MBP @il KIAA1440 & P EOBITD 375133 Tho2, UGS
VT, MBP il KIAA1440 O/ RICIT-EVELT B IFBlE S /2h -T2 (Fig. 15A, lane 1, 3,
filled arrohead) , ZDZ&7)°5, HaloLink Resin (2 A L72 MBP-HaloTag fill 5 KIAA1440 2 FVEIXZH
1EE %L o= b V%, HaloTag 2 F/E & F USRI A SE55E AE ORIZIE[Ser-Gly e — ko X
VRNV T —ELHN AT AT HZEMHELRS IV TWD, A RIZEI WS T2ESNIfE H LZeh -7, Zhic
FONT R E DAL, HaloTag 2% & @ HaloLink Resin ~OFEATEEN D UK FLCLESTZO0H L
720, HaloTag™ @& 1B &4~ 7V 7 LT~ HaloLink Resin % 10 21275 R L7-$1 KIAA 1440 HL i
15 100 pl £ 4°C, 1 FFE OGS @R Ny 77— CTRURIME, FrB PO IROFURZ e - BRE LT 14

FRRMPUREIRH LT, TR % SDS-PAGE |2 TR LT-L 25, MBP-HaloTag fil & KIAA1440 & 4
Ba T IVERTZL D TORNCRFRD LI (Fig. 15A, lane 5, 6, arrow) , £7-2, HRP ki
B 1gG PURICE DY =AY Ty T 4 V%A TT8o72L 2% MBP-HaloTag fill 5 KIAA1440 & H'ED )7
TEOFRODNANURBEROBIL, I 1gG FLADE I TODI DM TE7- (Fig. 15B, arrow), it

T, ZORERE NI HURD SOG s BAE DT AT/ 72012, ~ 7 A2 100 pg ZfE A LZY
TAL T AT AL T HATIR T, ZDORER A TITARR RGURIT N TIERR RN R
WAL TNDZENHERE TE72 (Fig. 16, open triangles), UL EJXD, HaloTagTM T Ia—% W ik
280, R RAFUR DR -T2 HZEAVRENT,

ABFFECTHT7e > T-HaloTag™7 2 /0 —12 8% J51#1%. HiTrap NHS-activated HP Columns7 & 0[]
A E R SRR HUR 2 T 7Y 7 SEDRERD ST AT, i, Fol RO A1T7/092
ENTED, HaloTag ™77 /0y —% VA2 42K, HaloTagfil &4E F/E (HURE HE) Ok RllL
YOI TV T HRIRHTATIROZ N TEDLNL THD, Tz, K, 1~3 mgb W O KEDOHUFREAE
PHEETHST2DITKL T, RIETIEL mlEA TV D BORIGED SO CHHURDE#A1T72
ITEMTED,

Ll — T 16RO FIETIHEILS~10 mOFFRATAESELNDLDITKT LT, ARIETIHL0 plidE
LMFHZEINTERN, AZ— DO KIGETHM O &, 7157V 71248 3 HHaloLink Resin® &% A
=TT FTHILCIVERTELHURDO BEH T ZELHAATEDLN, i, M IATZ D0

ZEMb, RO ITIEE R ST B RS, B TOMAIZE L TWhDE DI,

PUAZ RS DB T — IS E L= b O LRICHUR B VB A H 972728, JFEI I3 I L

TeHURD—EH 72 T2 VTR T 228 AIRETH D, Fl 21X, FURD IR EME DRI A
TEL QWG E ZOEMIABRANZb DA FUREL THEH L, SUROR AT 213, J0FeRMEO =
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PUARESDZENTED (Fig. 17), fichEWRE R Z R T HURER 0 2 R E 5720 O Pttt K
DOPURENERIT 285727 — VA — )V TITOM BT/, T b b AT — LA — )L Cfi# | k|2
T2HDONLEELL, ZHIZiTHaloTag™ T 7 /0y — % W= ARENIEF ISHE L TWDHEE ZHND,

=
==X
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Fig. 15. Purification of specific antibody using HaloTag™ technology.

(A) SDS-PAGE of eluates (10 pl each) from immunoaffinity resins containing either
HaloLinked Resin-coupled MBP-HaloTag or HaloLinked Resin-coupled
MBP-HaloTag-KIAA1440. After 10% SDS-PAGE, gels were stained with

CBB. Lane 1, MBP-HaloTag (soluble fraction) overexpressed in E. coli; lane 2,
MBP-HaloTag-KIAA1440 (soluble fraction) overexpressed in E. coli; lane 3, unbound
fraction from the HaloLinked Resin-coupled MBP-HaloTag column after the HaloLink
Resin reaction; lane 4, unbound fraction from the HaloLinked Resin-coupled
MBP-HaloTag-KIAA1440 column after the HaloLink Resin reaction; lane 5, bound
fraction eluted with 100 mM glycine (pH 2.5) after immunoaffinity purification

using the HaloLinked Resin-coupled MBP-HaloTag column; lane 6, bound fraction
eluted with 100 mM glycine (pH 2.5) after immunoaffinity purification using the
HaloLinked Resin-coupled MBP-HaloTag-KIAA1440 column. Open and filled
arrowheads point to MBP-HaloTag and MBP-HaloTag-KIAA1440, respectively.

Arrow points to the heavy chains of antibodies affinity-purified by our rapid single-tube
method (lane 6). (B) Aliquots (1 ul each) of the glycine buffer-eluted antibodies,
themselves, from either HaloLinked Resin-coupled MBP-HaloTag (lane 1) or HaloLinked
Resin-coupled MBP-HaloTag-KIAA1440 (lane 2) were also detected by incubating the
membranes with HRP-conjugated anti-rabbit IgG followed by ECL Plus detection
system. Arrow points to the heavy chains of antibodies affinity-purified by our rapid
single-tube method (lane 2).
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Fig. 16. Assessment of antibody purified by HaloTag™ technology.

Specificity analysis of polyclonal antibodies affinity-purified using a HaloLink Resin.
Mouse whole brain extracts (100 ug) were separated by 2-15% gradient SDS-PAGE.
Separated proteins were transferred onto nitrocellulose membranes. Immunoblot of
mouse whole brain extracts immunostained with polyclonal anti-mKIAA1440 serum
(lane 1) or eluate from HaloLinked Resin-coupled MBP-HaloTag-KIAA1440 (lane 2).
Immunoreactive complexes were detected by treating the membranes with
HRP-conjugated anti-rabbit IgG followed by the ECL plus detection system. The closed
triangle points to the expected molecular weight of fulllength mouse KIAA1440 protein.
Open triangles point to some typical cross-reactive bands.
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Ligand: a whole immunogen Ligand: sepcific epitope

Full-length protein of interest  Full-length protein of interest
I 10

E—1 immunogen E—— immunogen

Specific region IIIIET—]
as antigen
VES ( Y. A
[ -* ----- sunur® N 'lt-..-.--* <
0.. . ) 5
el Cross-reacvtive region as antigen
B, BRREELEL L ? or highly homologus region of

the protein family

Affinity purification of the best specific
antibody using only the specific epitope
as ligand

Standard affinity purification of the antibody
using a whole antigen region

Fig. 17. Schematic diagram showing the importance of surveying suitable
antigenic determinants or epitopes for use in immunoaffinity purification to obtain
high affinity, high specificity antibodies against a protein of interest from a

polyclonal pool of antibodies.
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I1I-4 Integrator %7 2=yreL TP KIAA1440

AMFFETIE, KIAA1440 (Bin 7 KB~ 7 ZADOFEMR R BT | KIAA1440 mRNA O~ A4 HIR
BB, B MIRIZE T 5 KIAA1440 & HE OMIEN RTEDMNT 21 T7e > TE Iz, ZIHD AR,
ZFFT-#12, Baillat HOZ7 L —FIZE0HLVMEEEBE G IR TH D Integrator (2B T 2GRSz
[21], BNIZAFET HZO Integrator 5 K2 H &OMEICIOMTLIZLZA, 12 HOY 7 2=y b
72V (Table 4), ZLC, ZDOHV 7 2=y hD1-OH KIAA1440 THHEWVOIHAG TH -7, FEEAIE
72 RNA T-#5262 LV Integrator |3 U1/2 small nuclear RNA (snRNA)D #2177 M BEE B IR TH D
Z &, F72. Integrator (£ RNA 7RY A7 —-E II (RNA polymerase II, RNAPII)®D C KR AA > (C-terminal
domain, CTD)IZHE AT 52 &b RS (Fig. 18),

ZD X572 Integrator DFEREIX . AWFFE THDNZ ST KIAA1440 & HE ORI RITEE —E7 5,
ZI T, ABFETIZYU A KIAA1440 7% RNAIl SAHAEAEH T 22 2R L7 IZ, KIAA1440 O
Integrator A RF TORENZIRD T2 OFEMIRIFNT 21T 72072, 37205 Baillat HOE &I HTIED
LM THODNI SN2 o7 KIAA1440 5 F'E & Integrator V7 == " DBEHEII72HH AAEH OfE
Hra e R: Two-Hybrid ¥ A7 AITEV T o7, £72, KIAA1440 HEH'E O REDAEENIZIENT
Integrator # A IROIEEEICE D IH 70 Bk 52 5D EVH ZEH BN T 572012, KIAA1440 &5
FRIP~T A% AW FER AT 00T,

I -4-1 H£EETEBEEICES KIAA1440 E E'E O RNAPIL EOFE BVE R fET

Integrator #41&1L CTD %4 LC RNAPII LA AAEA 352823 Hela filaz V- FEBRIZLDR
S TW5 [21], KIAA1440 & HE L Integrator A KDL REILZ—E 3203, KIAA1440 3
Integrator V7 2=y rE L TARYITHEEEL TWODDM, ZOZEEFER T HI2DI0, ABFFETITE T~
A KIAA1440 & R & RNAPIL EOHE AAERZfRIT LTz,

N K FLAG 27 fil & KIAA1440 B EE . KON R REL TRAT 7 R KIAA1440 EA'E
% 293 M TS PEI TR FI BT MR 2R L . §LFLAG SUiRz oo fZ it a1 770
7=, S LR A HT RNAPIL HifR, KON, Bt FLAG Huikz ey =240 7 oy MLz,

ZORER, M THLIAT 47 KIAA1440 OV 7V Tlk RNAPIT O/ RAGRD HIZND
\ZxL T, FLAG #7 & KIAA1440 TiZ RNAPII OV RN T-&0 L8507 (Fig. 19), b
PEILREIRIC XD, ~ 72 KIAA1440 & [E L RNAPI 2MH EAEAE MR 528 TET,

I -4 -2 EERE Two-Hybrid 27 AIZL5 KIAA1440 L Integrator V-7 .= "D AB H VEFfi#tT

Baillat HIFZHHH LY 3 BEL72 Integrator A KREZE B OMTIEICIVENT LI, 2D ETIE
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Table 4. Subunits of human “Integrator” complex

Protein Name Other Name Accession No.
Int1 KIAA1440 BAA92678
Int2 KIAA1287 NP_065799
Int3 FLJ21919 NP_075391
Int4 hCG12113 NP_291025
Int5 KIAA1698 BAB21789
Int6 DICE1 NP_036273
Int7 DKFZp434b168 NP_056249
Int8 Kaonashi1 BAD10863
Int9 FLJ10871 NP_060720
Int10 FLJ10569 NP_060612
Int11 FLJ20542 NP_060341
Int12 SBBI22 NP_065128
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2) 3) 4)

Integrator

complex Integrator
complex
\

Integrator

RNAPII
U snRN coding = 3’ box
5 Processed

Promoter \—\U snRNA
3

Fig. 18. The mechanistic model of 3’ box-dependent U snRNA processing
by Integrator complex.

1) The Integrator complex interacts with C-terminal domain (CTD) of RNA
polymerase Il (RNAPII) at the promoter of snRNAs genes. 2) The Integrator
complex travels with RNAPII until transcription of the 3’ box. 3) RNA processing
occurs after interaction of Integrator with the 3’ box. 4) Termination occurs after
release of the Integrator complex and the cleaved snRNA. DSE: distal promoter
element, PSE: proximal promoter element.
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Fig. 19. Mouse KIAA1440 protein interacts with endogenous RNA
polymerase Il in 293 cell.

N-terminal 3xFLAG-fused KIAA1440 protein expression vectors or native-form
KIAA1440 expression vector (as negative control) were transfected into 293
cells. After 24 h, the cells were harvested and subjected to
coimmunoprecipitation analysis. Lysates were incubated with anti-FLAG M2
monoclonal antibody and Protein G-coupled sepharose beads. Precipitates
were subjected to western blot analysis using anti-RNA polymerase |l
monoclonal antibody or anti-FLAG M2 monoclonal antibody. One thirtieth of the
lysates that used in immunoprecipitation were loaded on input lanes.
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Integrator ZAER T AK Y7 2=y MNERIETHILILTELN, EOY 7 =y Mal L EHEHEAEHL
TODDEVHIZ LB T A IFHIISEO N/, 2T, ARAFFETIE KIAA1440 & A & Integrator 7
2=y NeDEENF BAE 2057280 BERE Two-Hybrid + A7 M DMHT 51T/ 57,

B Rk Two-Hybrid > A7 A3 70272740 MATCHMAKER GAL4 Two-Hybrid System % V7=,
Two-Hybrid A7 A%, DNA F5 G RACAZREEG LT- Bait & AE EHREIE LR A1 LR A LTz Prey
HEAEPHAERT LR -2 —BETORBENEI LI AR AL CEAEOHAER MRS
LITETDD. AMFETIX, HIS3, ADE2, LacZ Bin 2L AR—F—HIn LIz, T78bbH, X-a-Gal &
WA L7- SD/-Trp/-Leu/- Ade/-His/+15 mM 3-AT FERES I Z#REE R LI RFIZ, BEAEL , 2>, FIZ
ROLT-HOEGIEE LT,

Bait |Z KIAA1440 & HE DR EZ2—RT25 cDNA, HDHWE, K 600 7 /BT 212l i {baniz
[ %2 —R 9% cDNA (Table 4), Prey |Z Integrator 7' 2=k 12 TR HE D2 E%Z2—K 3% cDNA
EHWC, APV —=2 T 5477057, ZOFER%E Table 5 123, BitEE /RLIZHDIZ OV, Bait &
Prey % AN Z iERFEBR %1 T/ -7, Ints2 1T Bait (295 & self-activation Z7RL CLEW, i 528
DNTERRD o727, Ints8 IZFIL TUX AN R DRTEFIC DO RE R A G T,

T7205, KIAA1440 2= EE H'E I Ints2 &, KIAA1440 Fragment 4(901-1500 72 /figsk iz a—R
95) 1% Ints2 LN Ints8 EAHAAEH LIEDZ LD RSIIZ,

I — 4 - 3 KIAA1440 Bz FRE~VRIBIZEITS U2 snRNA v o 7 iEHORENT

Integrator A RDIKY 7 =2 THD KIAA1440 F B D KT Integrator (ZE DIH7pi %
52507, 372005 Integrator S ADEERESIHLD U snRNA 7' o ZTEHIZED I LT
200>, ZOZEERFTT HT201 KIAA1440 15 - RIB~ T R% Wi 2177057,

U snRNA 7't o o ZTEMED ZAL 4R 2 57-8 12 U2 snRNA transcript O E £4 1772572, U2 snRNA
D7 vk 7 Fig. 20A O EHITATHOILSD, U2 snRNA 1L RNAPILZE > TETIEFITE 3R
¥|Z%¢-D Primary transcript &L CHRG-ZI727% ., 3" box EMEINAESID R T a7 341, Mature
transcript [272%, Integrator |2 D7 0 UV EATIROBEAIRIE LS TS, Fig. 20A TRESNTZTT
A~—a &b ZHV 7= PCR Tli, Mature }2 O Primary transcript, 97245, 4= snRNA transcript 235 H!
SNb, —FH, 7 TA4~—c & d 285 PCR Tl Primary transcript D & 23# H S5, 21 Mature & Y
Primary transcript O 873, i# {5 - KB~V AR BV TEIZELL T D0 % E &MY RT-PCR (2 L0 fiEAT
L7z,

JE A RT-PCR IZ WA > 7L OFREITIR D INAT 2572, KIAA1440" DM~ 7 2% 55005
ZLIZ X057 B35 IR A 1> OIRfRL . lysate ZiHHRL7=, £ D 1/3 1347/ DNA &L CEfs 773
ZPRTET DI D PCR Iz, 720D 2/3 X DNase ALEET% | total RNA LT U2 snRNA ODJE i1
RT-PCR (2 L7z, ZOX T HIET, HIRICEITS snRNA Tt 7 Ok %% DiEIn 1
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Table 5. Analysis of interaction of KIAA1440 with Integrator subunits.

Ints1
(KIAA1440)

Ints2 Ints3 Ints4 Ints5 Ints6

Full length - + - - - -
Fragment 1 - - - - - -
Fragment 2 - - - - - -
Fragment 3 - - - - - -
Fragment 4 - + - - - -
Fragment 5 - - - - - -

Fragment 6 - - - - - -

Ints7 Ints8 Ints9 Ints10 Ints11 Ints12

Full length - - - - - -
Fragment 1 - - - - - -
Fragment 2 - - - - - -
Fragment 3 - - - - - -
Fragment 4 - + - - - -
Fragment 5 - - - - - -

Fragment 6 - - - - - -

*Bait and prey vectors were cotransformed into yeast AH109 strain by lithium acetate method.
First, transformants were selected on SD/-Trp/-Leu plate. Next, formed colonies were streaked on
SD/-Trp/-Leu/-Ade/-His/+15 mM 3-AT agarose plate containing X-a-gal and incubated at 30°C for
~14 days. Blue-coloring clones that could grow on the plate were determined as positive.
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Fig. 20. Quantitative analysis of U2 snRNA in E3.5 blastocyst.

(A) Schematic diagrams showing the structure of the U2 snRNA gene. The genomic
structure of the U2 snRNA gene is indicated at the top. The primary transcript is cleaved
just before the 3’ box. The primers used are represented by small black arrows. Total
(mature+primary) transcript were amplified with primers a and b, and primary transcript
were amplified with primers ¢ and d. (B-E) quantitative RT (qRT)-PCR of U2 snRNAs
and 18S rRNAs in blastocyst. Each genomic DNA for genotyping and total RNAs for
qRT-PCR were prepared from individual blastocyst derived from KIAA1440""
intercrosses. The relative quantities of each type of transcript relative to the average of
transcript from wild-type blastocyst are shown (B, U2 primary; C, U2 total; E, 18S rRNA).
(D) The ratio of primary U2 transcript to total transcript was calculated by dividing the
number of primary transcript by the number of total transcript, and is shown as the
relative ratio to that calculated from the wild type. The means and standard deviations
were obtained from 55 (U2 snRNA) and 57 (18S rRNA) embryos. The mean values are
indicated below the graphs. Two and three asterisks indicate P<0.01 and P<0.001,
respectively.
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TEILI TN DHZ LN TED, 18S IRNA bIRIERIZHIE L 72, U2 snRNA TI&, +/+ =15, +/-=29, -/- =11,
71 55 . 18S rRNA TI&, +/+ =14, +/- =27, -/-= 16, #t 57 HOMAE W TEREIT o7,

fi B4 Fig. 20B-E 12737, KIAA14407 DR T, KIAA14407 D% 7.1 £5 Primary transcript
PRS- (Fig. 20B), —75, 42 U2 snRNA transcript (Mature + Primary)id KIAA14407 (2350 T
KIAA1440™ D#) 35%|ZE TR LTV =(Fig. 20C), SR E &Y RT-PCR (23T, EEHEWE Th
57T AIR DNA OFATRRIIOAEN S U2 snRNA D4 transcript & Primary transcript O — 504 5 H
L7=&Z %, 4 transcript |3 Primary transcript OF) 10° (5FEEL T, T70bh, S EIAIEL-4 U2
snRNA transcript /3., 1FIF Mature transcript DB LN EE 2 BD, 15T, KIAA14407 DRI
13 KIAA 1440 D 35%IZE L>, Mature transcript 2M7AE L2282 725,

L/ L. Fig. 4a, a°, ¢, ¢’ CHIET D005 5912, KIAA1440” DRI KIAA1440 ™ L0H /NS,
T72bH | IMUE Y7200 total RNA 32D 812705, £2C, 188 IRNA EAHEL | ZOfE THEHE
{b%4T72577, 18S rRNA % RNA RUAT—F 121> THRESHU, U snRNA 2389595 pre-mRNA A
TIAT T TR DR T ae T D [22], ZDOIED D, Integrator V7 = "D RKIEEZ
F12<<| total RNA DO &ALV IEFEIZKL TWDHEB 2 BN T, SR AEHEL DT DERFHEL
THHM L= (Fig. 20E), 18S rRNA THEHE(LL7-22 4, KIAA1440712351F %42 U2 snRNA transcript (=
Mature transcript) % KIAA1440" D) 48% Tiv-7-, KIAA14407TiE=°(Y Mature transcript D
BEZSTNDHEITHD,

42 U2 snRNA transcript |23 £41% Primary transcript (DfF{ESRTHEEL THDHE, KIAA1440713
KIAA1440™ D%y 22 D% 7R, KIAA1440" |23\ T Primaty transcript 288 EREL TWVHIE
RSN (Fig. 20D),

LL_E738 . KIAA 14407 DA Tl Primaty transcript 0 £, Mature transcript DI/ 03 2> T3
0. KIAA1440 & FE DO KLY Integrator FEIAD U2 snRNA 7ot o 7 TEERBAZEIZIR T LT
WHTENRHBMEIRSTZ,
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2222 TR HE K E HE KIAA1440 O KB~ ADKREBIA T RUIMEBSEE R~ 32
EDFATIFZEIZLOHILMNICEIIN T [16], 2T, AR TIETEELL TRIR TR~V AZ W5
BRAATOZEICERY | ZOFEM7LERE DRRHT 23K 72 72,

F9. KIAA1440 BAR T OREREICBI T2 FENVE/ELHT20D12, KIAA1440 E5 T KRB~V ADLY
FEA e R BIBUENT 21 T2 T, AT, E3.5 ROV E2.5 128517 % KIAA 1440 i 5 1- KIB~ 7 ARD i is
THRIORE  IBREDBIRE T 572, ZNHDAT — VB W T B TAUIAL TV OIEANC L2
STZIE R 7R TIEEL T2, E3.5 TR HED B ASZR0 HiL, KIAA1440" DIEDK] 40%( 335
IR, LT K 60%I 3 PRI CRAZE (L QU IEFRIMEIE CRAZEDIRNEN) 5
THIUBIZED AT L [RARDORE REFHIENTETZ, LU, K 60%DE O3 I i T4
EHED TN Z LT L TE, RERTRAZAF LT HE LI ITIF R L B Dk R L Te o7z, ZiUT#
(BRI FOEVBRRTZEE 2 Hivd,

LB, BB T KRBT RAEAER LT BRIC IO LD 129 w7 A& CSTBL/6] ~ 0 AD A HEFE %
FEBRIAE FHLUIZDS, AIFFETIT ICR vUANER LR L 72 D& H LT, T7ebb, FEERICEHL T
WDHYTADRIRA, FATHFFEE AR FEL TR > TNDD THD, MBI B s T KB~V AD
KB 52 52813 RIZELHABITNDHZETHY , Epidermal growth factor (EGF)52 4 14K
BP~URIEOH D1 D THD, 129/Sv-CFl 7 ZAD BT D56 13 & KA COMMEESE,
129/Sv ~ 7 AD A VIR COIRMEESE, 129/Sv-CD1 & (X C5TBL/6) ~ 7 AD A DA 134T
B TCOMRMEBIEA T (23], ZOIH7RERIIY s LD REUE DO LML, "modifier gene”DFF
fERRELCND, 7205, KIAA1440 5 713 Z N HAR THERE T 5D Tid7e< | modifier gene &4H
AAEFAUBEREL TV FTREMEDNE 2. B 15, modifier gene DIEHR/SF— L 2 3= 7 KRN LV
ICH A5 TOBZEIZEY, KIAAL440" O R BRSNS A TN TOBOE LR,

E2.75 DAT— T, KIAA14401ZKIAA1440™" KIAA 1440 L[RIERICIE H72EREA R L, H 4%
fFIk  BIEL TW DRI Ao o7z, Eio, FEFIERF Lo 13 Z->TEY . E-cadherin,
B-catenin &V Vo7 HIIHERS 4> T MM A LIS IE L BIEL TWDZEN D, KIAA14407 3= /%
7 ar BIEFICHEITL COBZEAVRENT-, ZRHDZEN S, KIAA1440713 ICM & TE £V )H250 %
FEOMRL A~ L | BUREAE TR LD 7 B R ] | E3.0~E3.5 DAT— TRALEILLTL
FIHDEEZHND,

KIAA 1440 & 157 KAE~ 7 AD E3.5 AEHAD in vitro 5538 328 Tld. KIAA 14407 135B WAL
FTHIERLEDEEI LT, ZDTEMD, KIAAI440IZFAEZRIEL TSI TIEZ<KE kL Tk
D, £, FOMBELFREDB KDL TOAZEWRENTZ, BEOERNTE KIAA14407 D IAAEHLIT
BRI CIRNVEEIEIL . Lo T, FRET | MMBFELVORBINEZRL T Db D LbiD,
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TUNEL i, DAPIIZE %K% DNA Yea, caspase YL EFN L DMEHT Of . KIAA14407 DIETIE
DNA #5UIlr, 7o~ O, caspase-3/7 DIGFHALNBHZEITEZ > THY, KIAA14407 (23151
FABEIZIZT AR — AN G L CWALZENR DI e o Tz, IEF R EIZB W TH TR — AT
STWAHA [24,25]. KIAA14407TlE KIAA1440 & AEOKABIZEY, BEHEH, HHVIE, BHEAICH
Fl72 7 RN — P ANRFEINTNDEITHD,

EH~T ZOHIIRIZ 15 KIAA1440 mRNA OFEHITAS ETHLMIZEN TORD-T228, 4,
KIAA1440 mRNA (35 AGINNGMHRIEIZ T TR EE 5.7 fHIZHIL THDZEDRGNE2 5T, 1 #f
R B W TIR B IIARNTEMZRRBIZHY | ZLOBIRT1T7/ LOTEHALE S 2 Ml b S
5D [26,27], 1 AEFLIIIRIZAFAE T 2D IR mRNA THY, 2D 0L 2 Ml fEsihb, HE
S7C, ARl THIBESIIE TR SO 13 RER) KIAA1440 mRNA THY |, I FET DDA
HZEoTHTIZA RSN b D THHEE 2 BND, ZOZEIE, KIAA1440 B IR T
AT —=VIZBWTHIL THY, vV AHBIROFRAE IR RGBS F ThHhHT L2 SR L
TV,

EHEOMBNBEZ DI EITBE T OWBEEHEN T 5 L TEETHD, 2T, Bz Hu
T, KIAA1440 & B OMIRAHN BTEAfRNT L7=, N A, C K EGFP G & B R’ 7«7 HE A
B COST MR ITH—1@mIEDMRBIFEBLTIE, KIAA1440 & AEIIHA~DRTEZ R, EBIT
NIH3T3 MR 31T HNTEME~ T A KIAA1440 5 FE OfFFTICI VT | KIAA1440 & HE I3
FEL CWDIENRENTZ, ZNHDIEMND, KIAA1440 & FHE 1T~ AFIHIRIZ 35U T, DNA OFE S
A Z B, DDV, RNA DERE., 7ty 7 LN ST ifSNDORENA S MBS LD e
DRIB ST,

Baillat 5% RNAPII ® CTD (ZfE& L. U snRNA O 7'ty 712595 Integrator A 14K%
BESHNEICIOFEIT LS [21], 12 7 2=y M b725 20 Integrator EA RO KV 7 2=> L
T KIAA1440 28 E S 417z, Integrator [3ZITAFAEL . ZAUTABIZE CTHIOMIZS 172 KIAA1440 O
BN RTEE — 85, ABFFE T, KIAA1440 78 Integrator ¥ 7 =y he L TARY [THEREL TS
D bULEREL TWDRRBIEE D IO & E 2 > T DD HEt a1 T8 072,

RANC, =7 A KIAA1440 & H'E & RNAPIL EOF AAER %, 293 fllfa i > 7= e vh ki &
DRRNTLIZEZ A, O EAVER BRI, FEV T KIAA1440 & [ D45 Integrator 7 2=y k&
DHEBEN LA AAEHZTARDT2012, BERE Two-Hybrid AT M LD 21T 70> 72, T DFE SR,
KIAA1440 HF'E 13 901-1500 7 /FEFEHOFESIZ T Ints2, Ints8 LAH AAEHLAGLZ LD VRSN,
in silico TORFHTIZIBVTKIAA1440 [ZITBEAI DR A [ B F —Z (X FRISH/RNOD T, 20 901-1500
TR FEOFEIIC A ETITHOLNISIL TR WETBIO B A B SR A Y | EF — 7 BNFEL T
AHA[REMEDS RIS, 7277 L. Ints2 X Bait IZL7-324 self-activation Z 759" D C, self-activation D JE
K7 o TWDE A A AE R EL . £ DM EER a2 AT 7 MM W T, HERERERE T D4
EnboHEE b,
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KIAA1440 & Ints8 OFH A AEM X KIAA1440 Fragment 4 TOHFRHHAL, KIAA1440 REEFH'E T
RSN -T2, ZOERD1IDEL TROIENE 2 HID, 901-1500 7/ RO 1 Thb
Fragment 4 Tl Ints8 L O AAEHR A/ DB L TRV AMEACELM, 2R E AE CIEL i
HNCZ D AAERR AL BEERITWDTZDIH AER TE R, EWIHBDTH D, ZDOHA | AR
T KIAA1440 & Ints8 2MFHAMER 351213 KIAA1440 & FE B E O AHEEE L3572 D125 h
D&% Z T HUENRDLEBDND, —J7, KIAA1440 REEHED Ints2 LIIFHAEIEMA T 52800,
KIAA1440 @ Ints2 & Ints8 EOFH A AER R AL 1% Fragment 4 N BB ICIFEL THDOHL
720, Ints2 13 KIAA Bia 1 THY, KIAA1287 LU THE STV [28], KIAA1287 13 1202 73/
FRi% e D7eh | KIAA1440 [ZIRNT 2 & H BELK72 Integrator Y7 = N T b, T DOREEEITZEALMIZ
725 TRV, KIAA 1440 LiEATHZE T, 2 MDa b O KA IR TH 5 Integrator D7 L— LT —7
AL T LALZR Y, Ints8 (ZBHL Tid Kaonashil &V IS T4 M 2FHILTHDLOD | 2D
FEREIT A3 D22 TR,

%12, Integrator A RO K7 2= M CThH 5 KIAA1440 & H'E DO KIEIZLY Integrator |38 D
FO7REBE 2 T DD, ZOREEEL XIS U snRNA 7' U ZIEMEIXE DIHNTELT DD, )
ZEERFTTHI0IC KIAA1440 TR T KIB~T 2% F T 21T/ 572, T DfEF, KIAA1440™"
DR L Feigs 5 & KIAA14407ClZ, Primaty transcript 73 £5%L . %7, Mature transcript 2384 LT
WHZEDRGNET R ST, T | KIAA1440 D KIBIZEY . Integrator DIEREITE L KDL TWAHT
ETREHVTIZ, in vivo IZEVNT KIAA1440 [ X#E7) 2 U2 snRNA 3 Kb 7 ok o 712 5L TEY, 20
EED R DN DT LTI KIAA1440" DERI DO RS 1E | HIISEL VO R B RH N TODHEDOE 2
Y I

Integrator A RIZL > CT7 a7 &35 Ul/U2 snRNA I, pre-mRNA O 7t v 7B 53%
AT TAYFY —L2DarR—F b THD [29,30], UL/U2 snRNA (L RNAPII (2L~ T short
nonpolyadenylated 3’-extended precursor &L THEEI41%, il VT, snRNA precursor [E, B L 72
snRNA D 3 K855 9-19 M2 FHRIZALE 95 3° box XD cis-acting sequence (KA FLTZ 7 m&
LT ERTD [31,32], 20 3R rr 7 1ZiE, RNAPIL O CTD KON EE B AAEHAL TL
DE RN EE R ENE R CODTENABIL TV EM[33-35], TOEA RO FZEKITI OIS
TV NRio7z, Baillat HITEENICAFEE T D E KRB A K Integrator Z[FEL . OB G14K73 UL/U2 snRNA
BASFHBUZU 7V — RS TWAHZE, F72, RNA FBEBRIZIDM#NT0 snRNA 3> Kl 7 mt s o7
(R H-LCBZEABMNIZL [21], Integrator Z& RNAPII @ CTD (IZFEA L CWA T a7 HE
HROIERTHHELT,

B BRI AN O B0, Integrator 1% 12 DY 7 2=y "MnbRRY, ZL T, TOH KT 7 =
=y hH KIAA1440 THLIED RSN, AR, TEXEAEITEAEE RO LIRS 25
2L T, Lo T, ZOXRBICIVE AEEREEESIKITm 2R TRIEE (LS, fEREL T, Mla,/H
R~ B W TE S EN LT R BRI S BHE TRND ) EVIGRD TIZhEb LIrD b D TH
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%o KIAA1440 23 EFRIZ Integrator &) B RBEREE SR DR K7 2=y N CTho7=Z 8, ZOFELE
FL—HLTW5,

KIAA144070 E3.5 M TlE, KIAA1440 & [ D KIRIZEY | Integrator O U2 snRNA 713w
PIEVERSBE IR T LTS, ZOZEE KIAA1440" DR BRI E D INFE RN TNDDTIESHI7,
KIAA 14407 R E /MG 21 1 L, MIIASEICE S FUAEL TRODEH7eb D3 E 2 BN,

1) KIAA1440 & HE O KHBIZLD Integrator B G IRDIEHEDOIK T

2) FEVE U snRNA O EZ U EDAT T4 — LOREREIR T

3) ArhurEETe pre-mRNA DEFE, L AT TA L0 7 ST mRNA O

4) de novo & FH'E B RO I

5) WMOFsA . EALFREICB ST Dkk & AR AR RE DRl fE
KIAA1440" TIH@ R 7R — L AR Z 5 TOBA, ZIUTIEHTH de novo & VA ROIEIEICES
PL7ARN— AE A (Bel-2 728) O BEL TOAb Livew, 7o, VI CII A #i/ng s 1
HENLIDZEROEN TS, ZDT), ZOLHRE AL AR IEORELZ T3, Thn
KIAA 144070 RN TO I A5 11257203 TOD ITREMERN E 2 HiLD,

KIAA14407> U2 mature transcript i3 KIAA1440™ DI EZ 5T ITIHADLTVD, T
KIAA 14407 RIZ 38U THEEIT pre-mRNA 27T AL ZHEIIE FLTWADIE A, ZOZEEF~D
TeOITB TR ~U A B35 MEIAZHWT, AU AF—E 7 s T Téhs Ribosomal protein L7
(Rpl7) mRNA DJE&EIT/RoT2, TX Ty rvay I IA4~—%,iGt L, AT TA 7 %520 F
7~ EVE Rpl7 mRNA DO HAHH - EBELIZEZA, 18S rRNA TR L-35A . KIAA14407 &
KIAA1440" D REIZ 133D b2 ~T- (Table 6), KIAA1440" |28\ T, A7 T4 0 7 %5215 -
Rpl7 mRNA (% KIAA1440" L [FRIFLEFAEL TWBIEITARD, ZOZENE, KIAA1440T IR TIE, AT
mRNA TlI72<, &R EDOmMRNA, T720H | A7 T4 7RO PR L TUEZPED FV mRNA
PMEIRNZ B EZ T TODEW) FIREMENE 2 HiILD, <~V ARIIIROF A - AR D D8R T
H1C, turn over DIEVY mRNA R, FEHLAL —H D D72 i 72 mRNA 72 ENZEDFAHLL TEZ BN
Do

KIAA1440 & FIE ORI U snRNA 37 b o U 7% 5.2 7277, Integrator 7 2= kD <
WZDWTIE, ZOREREIZEZ LIS IVTU W, Ints6 28 FHE I, FE/INHIAEME: T 23 A 0 S H ) (K]
F.DICEl £LTIABAINTZHEDTHY E~DRETHIENHALNIZII TS [36,37],
Ints9/RC-74 & Ints11/RC-68 1%, T4 cleavage and polyadenylation specificity factor CPCF-100,
CPCF-73 |22 ZENBLFIF [RIMEZ 7R T, Ints11 1 RNA FF R RXIL T —BORREZ FF O LTI
ST BB-lactamase K AA L ZH T HZEND, Integrator A RO 7 = N TIIRVINEE 2
HILTWD [21] Ints9 [THZA~D | Ints1 1 IFEFEREE~DJR(TEZ R T ZENENENA LIS T
% [38], Ints6, Ints9, Ints11, ZL T, KIAA1440 [TV FNB IS RBIEL . ZHUE Integrator D R1EMEIZ—
B2,
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Table 6. Quantitave analysis of mature Rpl7 mRNA in E3.5 blastocyst

Relative quantity of After normalization by
Genotype
mature Rpl7 mRNA 18S rRNA
+/+ 1.00 £ 0.25 1.00 £ 0.25
+/- 0.98 + 0.27 0.93 +0.26
-/- 0.82£0.32 1.14 +0.44

*Genomic DNAs for genotyping and total RNAs for gqRT-PCR were prepared from individual
blastocysts derived from KIAA1 440" intercrosses. The relative quantities of mature Rpl7

mRNA to the average of transcript from wild-type blastocyst are shown. The means and
standard deviations were obtained from 48 embryos.
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U1/2 snRNA (3 2 i 515 R 5 00 < o 2RI 38U VT, 3~10 fFITHINT 22823 54T
WDAY [39]. snRNA 3 K7 ey o ZIEMERRIRENZE O I 2 E VO ZEICBEEL IS
TSN TR, KIAAL440T NI Z BT H AT T A 1A — 2050 U2 snRNA O KABIXEHEH
HHNE, FHERICT A= R 5[ EE L, £ LT, BOREIIIF LTS, LL7RA 5, KIAA1440
73 U1/2 snRNA LIALo RNA 7ty v 7B 5L T0D, H500E, RNA 7ok o 7 L B DR
TIRFEANZEERN D> TWOD I REME 2 HERR 95 2813 TEah 0Tz,

AWFZETIL, KIAA1440 B AR F R~ T 2% POITIRIT 21772 > TE 72, KIAA1440 2 HE X
Integrator &) FHEBEAEICB T, 7L—L2U—2D IO & A EIC L > THS A ZE D7
WHEBEZRKREIZ R QDL DEE X HND, Integrator V7 2= O HLEM OG- KIBET L%
AW EZBRIZZNNTID TTHD, 514 KIAA1440 73 Integrator A AN THRZL THDBEENZOW
TOFEMRfRAT IR S D,
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AKWFIREATONCDHTZN , ZRIRDMFEE L) E 250 £ TR RFREFLE AR a1 A 5
WH7E=E il % FEHEIR (S DNA BFJEATENT/ SIS BT (Db O F AR L E

44

o

Flo AMEOMSE 52 TIHE IR E LS A THE UL THERFRF B E 2N B s 7-A
FEEMTEE N e BE IR (3°S DNA BHEFTE R LS T EERER &) | RSB B L £,

ZUT, ABFFEICERL , B IHEEEE, #1120 ELT20 TS DNA BHERTENT ) LS FEE &
W PRGN AR e NS LIS HIBFZEER OB ER IR DS HER A, RBITHVNREITIVEL
7
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