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Abstract

Cohesin complex is composed of four subunits, including Smc1, Smc3, Rad21 and Stag. These
proteins form a ring structure that is thought to holding sister chromatids. Cohesin complex has
diverse functions such as DNA damage response and regulation of gene expression, whereas it
has been well established that cohesin complex mediates sister chromatid cohesion during cell
cycle. The loss of cohesin function leads to Cornelia de Lange syndrome (CdLS), which is multiple
malformation disorder characterized by cognitive and growth retardation. This disease caused by
mutations in the cohesin complex itself or its loader to DNA. These results suggest that cohesin
complex seems to be critical for the development of central nervous system. However, the function
of cohesin in the central nervous system is unknown. Here, we developed cohesin conditional
knockout mouse and assessed cohesin function in the central nervous system.
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AIFFENZ, 7 DEmRAE ORGHEIC & 0 A U5 PR R DR ERE DA = A LW HENTT S
TLEAMET D, MRAOMEEEZRET D L F O NELOMBITIT, BRI BN ) R
WCBE L TWa, MTO & SOZIEINN S L OB E R TEENIZb DT, |TH—RT
2 DNA FFl &2 Fr>, 2RSS H T, BB - BB EKRE SRR D, SARREEOMIESFE
T5, ZhE, TRENOHIZELE T, BELTWABEETHERLZOTHD, b, Minn
RIS, BHla0 S ) AOBENCE 2 bOTERLS, BETFEAOENCL Y EZHEATWD, &7
{EOBFEIC RIS 2 BE LB EFRIGHICIE, P27 4 v 7 N BE o821, =
V=X T 4y VRIS LAOBRBEESNET L 2 L, BB T OB EZREH T 5, BiEH L,
Z7 A ETHEETHO “BEYIV” L LT, VY XT 4 v 7RG REHEHREEZ AT a8 —
v UZ# B LTz (Wendt et al., 2008), HIGEH X 2L E CICP@BEH R ot — v 0N s ) AER
WEZHE L, BETEEHEICH Z SICER L, MRE2ITo TEXlz, b — 3 U3 RIREE 2 F]
MLUTHET LD X 927/ LafR, ZRICHEN = — & T u e — 2 — Oy el AR
ZAREICT D 2 &b o TE 72 (Nasmyth, 2011; Ong and Corces, 2011),
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B (CALS) T, Mkt R IC B 2 2 SRV b1 53, KB 8 BEATE, WO
R, DR EOMERERE LD Z BN ME N TS (Krantz et al.,, 2004; Tonkin et al.,
2004; Kaur et al., 2005; Gil-Rodriguez et al., 2015), Z DI &5, b —3 U B HFHAR R OF
A BEEFIET 22 2R L TWD, EHIZ, flikYL RSB kEE & B R 7RG R SRR 1 AR A
WCEZRDHDOTHD EHEIND, £, v a v Y s U TR AR ST 5, Bflic
TER S N8R DAV IAZ (axon pruning il T b — S UANMBETH D Z EN 2 ODIET NV—T b
s X TW5 (Pauli et al., 2008; Schuldiner et al., 2008), Z#i, b ORI NTE, Y
EARSTHRORERE L 1TBIT, T b —V U MBRET B Z & 2R T IREHLTH B,
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TURAT U AT L MIRMIA OB RE, ROBISFRBEEBICOWTHRRET 2 2 LI kY,
A b — v T K D BIE BRI ORGE D TR R DR BERE LTI ERIT I EEH LN
T 5, PRMRERICBIT D2t — 2 OMBERTICE > T, PafERESICEA LD Sk
R, BEFRBRENEIE AL R L, HIEARERRICRE N L2 6 SN2 D TIERWAE W ) A
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1. BEHOPIEHERIZETZ2E—LV0HE
1-1. ARG

abt—v ¥ Tazmy FOOEDTHD Smed DFAEMMICIIT 5 RBLE, MkGEREICL YR
AET %, Wk 12, 14, 16, 18 HHO~ U A bIG V2 L, 4% PFA P ClZ Y L7z, fijHiL
7o 4% PFA HC—BIZIEEE L7z, Bk AE 30% sucrose IRHICIRIE ., WiE7 7 v 7 Z1ERK
L, 7I9A4FAXy hCHELTEEX 20um OUR & Lz, WMUIRIZAT A RH T AR £HT,
W%, 0.1% Triton X-100, 5% Bovine serum albumin (BSA) / PBS HZi2i& L7z, = D%, HT Sme3
Pk (D9 AR Y 7 n—F bl % 1 kiR E LTRHWT 4C, —Brta L7z, VT, 2 Rk
k& LT, Alexa 568 Goat anti Rabbit IgG % AT, =i, 1 BERIYE L=, BIAR, HCmEMEET
THIEL, BRAEBFECIHIT D Smed DIFBLAMRGE L 7=,
1-2. Real-time PCR

AR~ IR £ TORRAERPEICBIT 5 Smed DFH % Real-time PCR EIZ & » TEEMIZETHMH
T5, v AKMEE LW RNA ZfiH L, ¢cDNA %{Em%, Taq-Man probe % i\ T Real-time PCR
T o7,

2. AE—YURBTIADER

Cre-LoxP v A7 L% HAWT, Smed DT 4 at N/ v 777 b~y A%ER LIz, Smed O
exon 1, 2 OEIC loxP El4 %A L 72 Sme3 Flox/Flox ~ 7 A& {EH L7z, &8 T Smec3 & KiE &
HD70IZ, BT Cre VU a2 B —EARB T 25 CAG-Cre v 7 2 & MW7z, #fHIIaR A 72
Sme3 KB~ U R AR T D721, MEEMAEIZ Cre UV 2 B —EZ%HBT 5 tau-Cre v U R &
Smc3 Flox/Flox ¥ 7 A& ZE L=, 547 tau-Cre; Smed +/Flox vV A (~Tur K~ R) L,
Smec3 Flox/Flox ~ 7 2% %H. L, tau-Cre; Smc3 Flox/Flox ~ 7 2 (REXRE~ T R)E/EH LIz,

3. AE—Y VR ADIEEREN

b — U KRBT R DRMEE OB % Nissl Y012 L o THWEE L7z, A~k E T
FEAERPE T, BRI~ T X, Sme3+/-~ 7 A& 4% PFA THEREIE 24T\, sz L,
L7zl 4% PFA HC—BuRsEE L, k4% 30% sucrose IRHICIRIE %, WfE7 2y 7 21k
L, 7 7A4F ALy NTHEEILTES 20um YR & Lic, MEIAIEAZ A4 R4 R8G9 417,
WM, Nissl ik Tt L, BT,

4. BMMOFEEENE

< 7 AT RIRKZEE S5 B B 25 ik o SPF 1T, 1R/E 23.5+1.5C, 1% 45+15%, 12
R FEBA (BAH 8:00-20:00, MEH 20:00-8:00) DT THE L TV 5, EIOBER T OWTIXET
BHEBIDFEFHIIE SN T, FTBMERE OB EREBROKREMRTZ ) 2 TIT> T\ 5,
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KA EIXFRAEERE, U8, PEEGERY /R L, MOmRIEREL =5, KIMREIIMER 2D 1~6 &
b o EROMEEHRT D, vV AT, KEBMEEOMRMIIZAR 11 AEHZ 0 2 HEE
SED S, £, KMEEICHIT S Smed OB AMAE L 7=, 414 12, 14, 16, 18 HHOETD~
7 A BN Sme3 BEPERIB AR Sz, Sme3 MO RATICHEBL L T\ H b Tldle <, M4
JEOMEBIZHBLL TWD 2 -T2,

F7o, BAEW~KARE CORIAEREMIZIIT D Smed DHBl% Real-time PCR % fVW CE&EMIC
MREL T, ZORR, AN ~AERICHT TEWEBRER RO, ZO%RRLICREENREBDT 2L
BonoTl,

2. AE—YURBIIADE

Smec3 +/Flox = 7 A & Wild-type ¥ 7 A DXL TIE, Smed +/+& Sme3 +/Flox 233 X2 [FIEE F
, AT NOBEANHE o T il a2 m3 2 EBNbooTz, LonL7ed s, CAG-Cre v~ U R EDR
Fic k> THEoniz~T e X~ T A Smed +/-~ U AR LOKERNS, REXE~T A Smed /-~
TABEEND Z LI holc, 2t —V UV OBEERKRIB LI Z LIZX - T, 25 0fila Ty #
RENEEINIER, BEBIEL o REMENE X bvd, F72, tau-Cre; Sme3 +/Flox ~ 7 A
(~7uXE~T R)E, Smed Flox/Flox ~ ¥ 2 & ZfL L7234, tau-Cre; Sme3 Flox/Flox ¥ 7 A (&
EFEREY T RA)OEEHIEA T AOEINC I Y TRISH D LY b RWEIZH 572, tau-Cre;
Sme3 Flox/Flox ~ U A%, flLd genotype DRI & it L T/hE <, A% 4 lBEnRTHE TEL L7z,
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1 IE—YUDHEREN, 7/ LABRBEDHEEZN L CTHIRMERZEREESISECY

ae—Yr (FBE 7/ LOEREEZRAH L, EEFREZHEL TS, OHIEEEARK
e d &, CAS TELARFMEBFCEHRAERITHRENDERBMEREEZEST S LV SRRE, OE
—VURBIYIAERVWTREEY %,

3. JE—YUREBTHRADOEBER

Jis D AR BEIZ B B RISV T, Smed3 DRIALEZRBOTZZ LD, KMEEICBITS =t
— 3V OBEREIZ DWW TRREE L 72, KB ORI A D 1~6 T/ o a2 4, %A,
PR ATBRAA IR AT CREA S, R CGE 6 @ o FRE (F 1 B~Lifk L, BlENHmS
b, 2 —T UNRMEE ORI HMBEEEIZEE D 2 0 REET 5720, RIS & Yt
% Nissl Y2 247\, BARw 2, ab— 0 KB~ T 2O KME OIS L2, ey
DD E TORFA BRI T, KIMEE OIS A2 MEE L7, B4R~ & 2 & Bl L C Sme3
+- U A TIIRIMEE O E#EEDOEITRD bierolz (K2), 2O L1k, a2t — T RNE
BORBRETRICRE REEEEX N LR L TN 5D,
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FR

ARFGENT Lo T, MR RAIC 2 & — 2 U &2 KH L T2 tau-Cre; Sme3 Flox/Flox ~ U R 3R
DT D AIREMEDSRIE ST, F72, Nissl el K DHMFMT 21T o 1R TIE, = —v v
KBPIZE-TH, KIMEEOEHEIEICKRE ZEFITRDbNRno0, ZO/RMEIE, ab—v i 3f
X AR AN BT DMIRTEE IR ELS FE LARWI L ERBLTWD, 4, IVt Eic
Lo, MRMIOFREZFEANICIE L, 2t — Y U RIBICL D RAEBED A H =X LZH LMY
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