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The role of cohesin in the developmental central nervous system
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Abstract

Cohesin complex is composed of four subunits, including Smc1, Smec3, Rad21 and Stag. These
proteins form a ring structure that is considered 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. Cornelia de Lange syndrome (CdLS) 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 observations suggest that cohesin complex seems to be important for
neuronal development. However, the role of cohesin in the central nervous system is unknown.
Here, we generated cohesin conditional knockout mouse and investigated cohesin function in the
central nervous system.
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AIFTENZ, 7 DEmRAEE ORGHEIC & 0 A2 U2 PRI R DR ERE DA = A LW HENCT S
TELEAMET D, MROMEMEEZRET D LB F D NEEOBBRITIE, BS RS
WCEE L TWa, MlIO&E SOZFEINN S ML OB 2R TEENZ b DT, ETR—RT/
2 DNA FF & EF>, 2RO LT, THE - BB ERKRE SRR D, SERATEEOMILIFEE
T, ZhiE, TNETAOMIICE T, BHRLTWIBIZFRRRLTDTHL, Ab, Mlko%
BRIE, SR 7 ) LOENZLD O TR, BEFEADENCEIVAERHENTND, 77
{EDBFRIZ I T 2 EEAR G FRBFIEICY, T8 XT ¢ v 7 N EE R 2 -, =
VY= X T 4 v VRFIET ) AOBBESNEET L Z L, BIETOREEZRHEH T L5, HIFEEL,
77 A ETEETHO “KEI0” L LT, Z¥¥=x7 4 v RBETHRERGKEZE T 22—
T AZHE R LTz (Wendt et al.,, 2008), HFEEIZZ N E CICRBREREERF o —2 0N T ) L@k
WEZE L, BEFEEHECE Z LITEB L, IREIT-> TET, b — v U 3BRIREE 4 F
ALTWIT LD X SIS 7 AaRR, ZHMICH N e~ — b T et —2 — Ot el BA/ER
FAEEICT D Z LN -o TE 7= (Nasmyth, 2011; Ong and Corces, 2011),

thoabt— o BEEEFOERICIVFIERISNDERETHDL AR T -7 - T U FER
B (CALS) TiE, Akt Ayilic B 2 2 SRV b 53, Km0 BERITE), MUEROR
R, LERR EOSEREREEMED 2 ENMLN TS (Krantz et al., 2004; Tonkin et al.,
2004; Kaur et al., 2005; Gil-Rodriguez et al., 2015), ZDZ &5, I b —3 U NHRERER DI
A - REEHIET 22 EE2RLTWD, 61T, ik EalE o BlrEE & B R TG R SRR 1 AR A
WCBARDZ LD THD EHEIND, 72, v a vYa UNT TIIMREIEERERICK TS, @Elic
TERR & N7 8hZZ DO M 0 iA A (axon pruning) 2 2 & — L VRN TH D Z LN 2 ODHFFET IL—T 05
I TV (Pauli et al., 2008; Schuldiner et al., 2008), Z#uiE, kOB NTE, Y
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FET 5, AEHR 12, 14,16, 18 HADO~ U AN GLRIEEZHIH L, 4% PFA FCOMARRY H L7-, HEHL
7-B1% 4% PFA HC—BRiREEE L7-, MM#RE A 30% sucrose & IZIRIE., HiET v v 7 1Bk
L, 7I9A4FAHy hTHUILTES 20 pm OYIF & Lz, BEOIRIZAT A RH T Al A1,
#481%, 0.1% Triton X-100, 5% Bovine serum albumin (BSA) / PBS FIZi2i&E L7z, £ D%, H1 Sme3
Pk (T XFEERY 7 m—FAHiR) % 1 kPiKE LTHWT 4°C, —Brje L7z, VT, 2 KT
k& LT, Alexa 568 Goat anti Rabbit IgG Z T, =i, 1 Mgt L7z, BA%, S0OCBMET
THBIEL, FIEEMEIZHIT D Smed ORBLEMREE LT,
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Cre-LoxP v A7 L% HAWT, Smed DT 4 aFt /v 777 v~y A%EEK LIz, Smed @
exon 1, 2 Oiu@iZ loxP fl4 2 A L 72 Sme3 Flox/Flox ~ 7 A Z/EH L 7=, MR 7 Sme3
KB~ T AEERT B0, MM Cre V 2 B —EE%EH T 5 tau-Cre ¥V AL Smc3
Flox/Flox v 7 A% Wl L7z, 57z tau-Cre; Smed +/Flox ¥ 7 A (~TFuXKiE~ 7 A)E, Smcd
Flox/Flox ¥ 7 A% &kl L, tau-Cre; Sme3 Flox/Flox v 7 A (REXE~ 7 R)&EH LTz,
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2. AE—Y URIBT I RADEN

Smc3 +/Flox v 7 A & Wild-type ¥ 7 ADKEL Cld~ 7 ADRZETIL, Smed +/+& Sme3 +/Flox
PR IZFBEEN, AT VOBEANGED Z L3572, —J7, tau-Cre; Sme3 +/Flox v 7 & (~
FTu X~ v A)E, Smed Flox/Flox ~ 7 A % &2kl L7284, tau-Cre; Sme3 Flox/Flox ~ 7 A (R
K~ T A)DOIEHIE A T AOEANC L0 TlEn 28 L0 b nBmIcdh o7z, 72, tau-Cre;
Smec3 Flox/Flox ~ 7 A1, flid> genotype DRI & it L CT/hx <, A% 4 HERTHE TRLE L7,
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