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5 Possible regulation of estrogen and estrogen receptor alpha during
liver regeneration
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Background: Estrogen is a sex steroid h which is impli in the lati
i organs but also non-reproductive organs such as alimentary tracts.

iation not only reprod
However, the regulation of estrogen in liver regeneration remains unclear. Therefore, we investigated the
effect of estrogen in liver regeneration using 70% partial hepatectomy (PHx) rat model. Materials and
methods: 70% PHx was performed in Wistar rats and remained liver was sampled after 6, 12, 24, 36, 48, 72,
120 and 168 h. 17B-estradiol (E,) was injected in male rat the day before PHx. Cell proliferation activity was
examined by proliferating cell nuclear antigen (PCNA). ERo expression was examined by
i t hemistry. Co-1 of ERa and PCNA was examined by double staining. Results: PCNA
positive cells reached peak at 48 h in male rats, but at 36 h in female and E, treated male rats after PHx. In
normal liver, ERa was expressed in zone 1 and 2 in male and E, treated male rats, but in all zones in female
rats. In male rats, ERo was not detected from 6 h to 24 h, but found at 36 h in zone 1 after PHx and the
number of ERa positive cells was increased in zone 2 and 3 from 48 h to 168 h. In female and E, treated male

rats, ERa was found in all zones and the number of positive cells was increased from 48 h to 168 h. ERa
strongly positive cells were found in PCNA positive one during the liver regeneration. Conclusion: Estrogen
may affect the regulation of liver regeneration through ERa.
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Human nonmetric cranial variations have been described worldwide for a long time, simultaneously with
other macroscopic variations of human anatomy (e.g., Poirier, 1896). In Japan, Akabori (1933) reported many
nonmetric variations using about 200 recent Japanese crania. Nonmetric cranial variations applying to
population studies became popular in the late 20th Century (Laughlin and Jorgensen, 1956; Berry and Berry,
1967; and many others). Yamaguchi (1967), Dodo (1974, 1986), Ossenberg (1986), and Mouri (1986) have
undertaken refined studies of nonmetric cranial traits, which proved effective for reconstruction of the
Pan-Pacific population history. Furthermore, the efficacy of nonmetric cranial analysis was confirmed with
reference to classic genetic and linguistic research on worldwide human populations (Hanihara et al., 2003).
Because the newest and most advanced CT and MRI imaging methods can evaluate anatomical variations of
living human samples, anatomy of the bronchial arteries and their relationships to adjacent nerves and veins
have already been analyzed (e.g., Ohshiro et al., 2009; Morita et al., 2010). We definitively showed cranial
anatomy for scoring the nonmetric cranial variations using CT data from living humans (Saitou et al., 2012).

These data can be directly compared with huge amounts of genetic data of the same individuals.
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TAENL, CFL ORI M B L TR E1T o7z, i & 51K) 2014~15 4B DR K AR
TSR 54 1k (B 32 1K, Kotk 22 fh, FEIRETHAEND 77. T 12. 35%) O 108 Bera & e L,
BEBRBIH - BE-E TRAM 00 BEALIC T, CFL & BFEREMOM T AE, CFLORS - iBEFHRIL, #EFE
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IXHIEREAAE CT AR & AV S K BIARIE BE BAT OARARTY & AATHRIRILR (HU fi) & O BSEIC DV
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Teo Eiz, 2T—5 VORRBEEHTH 2. 8 BIZIV T OVX B Control BEICHAHBICET LT,
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13 Role of estrogen on mitochondrial dynamic protein (Drpl) in MCF7
human breast cancer cell line
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VEIRRY: B MREIEME A L B
VEIBERT ERE MR BHRER NS

{ 1 Mi dria are dynamic organelle constantly undergoing fission and fusion and play a

crucial role in various physiological functions such as ATP production and apoptosis. Recently, it is reported that estrogen
may be an important role in mitochondrial morphology in human breast cancer. Therefore, we focused on the expression
pattern of mitochondrial dynamic protein (Drpl) and phosphorylated Drpl (P-Drpl), which are related to fusion and/or
fission, and its relation with mitochondrial ultrastructure in MCF7 human breast cancer cell line. [Materials and methods)

MCF7 cells were treated with 17-B estradiol (E,, 1 nM to 1uM) for 24 hours. Drp] and P-Drpl were analyzed by Western

blot and i i istry. Mi was evall d by ission electron mit (TEM).
[Results] In control cells, Drp1 was detected in cytoplasm of almost all cells, while P-Drpl was detected in that of very
few cells.  Mitochondria were found in round and tubular shape by TEM. In E, treatment, Drpl was also detected in
almost all cells. P-Drpl expression was increased in dose dependent manner by both IHC and WB analysis. The
mitochondrial length became longer than that in control cells. Moreover, the elongated mitochondria were found in
perinuclear region by TEM. The cell population was also increased in dose dependent manner after E, treatment.

[Conclusion] Estrogen may regulate mitochondrial morphology and cellular function through Drpl and P-Drpl proteins.
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U hKO) =Y AT, MERFHROMEBRRESEC CHERITL 25, CAML LHEERT S
F% Yeast-two hybrid HRIC X W #EFE L7z & = 5, Membrane protein palmitoylated 6 (MPP6) % [F]
TE LTz, AR TIZ, FEICH) 5 MPP6 ORBLL BEZHALNTL, KO =Y RICRIT 5 E0RE
DEALERRYT LTz,

AR L CADML D KO v U RZMEA L, 4%57 74V A7 AFE K/0. IMPB (pH7. 4) TEE L TR
DEFEGD T &3T 7 4 PO EER LT, T v bEFVTMPPE O CROT I/ BRICH L THilk % 4F
B ThEMMLECER LT,

R LFIT &V | MPP6 i3 stepl1-16 D RRFHISOMIBEICBIET 5 Z L B3 Mol &5
2, EHERTREEHIC XY . MPP6 D5 SIS A b R R TR OMIQTIRIET 5 = & 2R LTz,
MPP6 & CADM1 D3E/RBTEIX, stepll LA HERETHIMUC I\ T DHRBY BTz, CADML D KO < v
A TR FHBOBYE (1920%) BRRONDH, BARN LT MPP6 DIEBLAHI 50% b
L7z, CADML @ KO = 7 A DREHTId, MPP6 O RBTEDM b RRE BB DM E I ORI BT 5 Z L8
53 oTz, & BIT, CADML O KO = 7 A DR LRSI, Bi% 87 R W R OMED MR S .,
Z DHEEYINIC MPP6 DSFE RIS AR bivls,

16 TEFE KBRS ARCEHIMIC IV B Wilms”  Tumor—1(WT1)
7 v F v A RNA OERE LR ML

AERE | AKEBT L AKBFR ' OAKREER'

VTUMKZERFEDT - RSB - 5 F O REARHIE 5 BF

HERKFEER - BEMFEST

HMRMARICRO T, £ F2EDEMAIBETHT v FEVARABEBR SN TEY, V=X
T4 7 R EOEMRZITHR OV TEERREIZHE - TN Z ERSho TE o, BRIHIRE
Th DA HINISLE T RANKL % 4k & 3 2B MR LRIMIC & 5 —ED > 7 F V)% NFATe 1
FEOEERFORAFEEN L THMEBETT 5, THE CHERRSE~DT »FE 2 X RNA D
BEICHONTIREL FATH o, MEFBORE#RET THY . BRECKHAD W Fvrar
7=V CFEREEET D In 7 4 YA —REERF TH 5, 4B, FWEFIE WL R E AT
R CHEmECERINTNDZ L & BEMIE~OQEITHEN T BEORERPEET 5 L
FRHLE, Ty NFEFOEBICHBITS WIInRNA DOFEB % RNA 7n situ hybridization #
(RNA-ISH) THRE L7z & & A JERICHEET 2RBEMINA WL 7 F 2 AR 2 BRBTHI L
AL, /—¥Fr7my MEERWTT y MIEFRBCWL 7T A RNABEREIND Z
LB TER Uiz, HERIARTEHIRR RAW-D HIRIZ WTL 7 > F & 2 R RNA ZRHIANICRE S ® 5 L, WL
BADERFIH S, WEBRSESEECHY - RESh, EITWIL 7 FEARNA 2
FOCRBRSES &, MRS LERICBO TERIUCKADER TH DI T 7V K OBIEF
RASFEICTOES N, WEMIICBWTWIL 7 o FE A RNABERLTBY | BEH#RSL
DRTE L HMERIEOMEFICB O TEERRE ZH - TN D Z MM TRENT,

17 ALS BT~ AOBRRHI T 7 ARKICBE BMAE S A5 S B
I U RAR—Z —DO—BRERFY

RERM, HIFRH=
UK REBELTIDE MERAES T

Sa—u ZHTH NG IVBERIC OV, ThETELOBRERH D, EBh=a—nr
LHER R D BHEEERIREE (ALS) KBWTH, BEIRINY I VBN =2 —n U EHEICED
STVBHEMENREENTNS, £OAH=XACONTIIEA RIERRIH Y, EFERXT R ba
FA PDINEIVBENT P AR—F —DEELCE OEABEZ - TVD, LBLAERD, =a
—uVEABOYT T RAREOELE ALS ICRBIT B 7V F I VEBBEOFERIIA LM STV
VW, AR THEL L, ALS EF A~ 7 A& AT, BRI OER == — v »EABRO ST R5EE
EOWTHEFMRBERZITV. UTORREZEL, (1) YT 7RABPER, 7R badA( b1
v 7Y Tk BIEMEAE, BP0~ A TR ONT. EICHFHUZEOY Y ZADOHICBD BN
o Q) HOHDOTT AT, VT TARKICBITB/MaEINVE I VBT VAR —F —
(VGIuT2) OFEEA—BIETHIM L2, 7V I VERBLUREEEESR (GAD) ORBLCELITRD b
Bholk, 3) EB==—a  FEO VGT2 BRI T FAKRROEGE, U VEBRILY 7T RER
EEEIEMALE T 3 (pSTAT3) BHES) = 2 — 1 > DA pSTAT3 RIEEH == —u v LV bE» -
o TRBORERIT, FHEATAIZIT B —BMED VT2 OFMR SV ¥ I VEEEE N L GES)
Za—uEMIEEDs TV AFREMEZRER LTINS,

18 FRR 2 B B T RTINS & 377 72 S M R T2

EHE OEE, UE R =
TR REBELHLE w755

MTAE, xRS R BRE ORIV ORMERBES LIHIN D FES A T I 7 ROHFELL
LE I REMREROREFEDNHEBINTND, ZORFIKBFRNTHY . HEMEAL, E
ROKBF, BEEEBECHELTWDZ LRGP0 TE, FAERAK, /S—FVY ViR
FERBIC, BURTRCIT % 201z BTk OB B EZFOBORBIRARIC OV TORFRICHRY 74
ZORENRBEOEMER LBENDY . MANICEREEYZEE L. ENZEIHRT 52 L TH
KT BT LRGN LTz (MESHIRE) . FEORQIBRIR, TREER. TAdA. K
RFE. BIER L OEA ORMBEHBEBREZCBOTHBESN TR, MbIDOMEEROME
EH - BENERE B ZN L DRAICED > TS AR TR EN TN, RIZICZOFMITL
MoTORY, BERY T, TELEBOTRE LTALA TV DHEEOMREERIIEIC. SHEE
2 AV MERAIE S EAT B Z IRV MA TN S, JUNKEENES Tk, HETEEY
Je 8L OMENOIEEEEPEE - TVAER CA2 BIRICEAZKY . RBREHE L BINME=2
—R Y& o TSN A HREROBEEN, EBZHHRICOVT, BEHRARIEC X 5i%E
EHOTRENER E 2 B0 FREBEREBAT I TETH D,
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19 VBRI A= v F & LTOaY K4 5o Tk

LA, PREP =
UMK REBESTIGE MiRAEEI 5 5

t M EETCHIEOEBERE T, AEC bl THR=a—n U BEASNET 5, EEE
RENZ 3615 % TRRLABAQ O BE A I A B AR T A B4 L WiTh . BRI, Ka0ilBhie & o
WINHREIC EE R REZ R L TVB Z L BHALNERoTWA, SITHEICE » T, MRETEIL
FMIRABEHMNREE (= F) Lo TSN T B TSI S LTV B85, ZORMIZ D
STWARY, AR THE, MOTERMANEE THS 2 Rad FURMEBS, EERREE4E=y
F & UTHEET 5 PTREME 2 TRIEFAICRET L. U T ORREHE, HERIR~ ¥ 2 QWS ERREIC
1. WFA L2 F U CEMENS 2 N A FURE SRR E B # I a7 LTUV iz, o
> THEFAENED Licw v AT, WHIREICKIT 32y Fudf FURBOSHMET LT
Tz —FT. PN EE/RFERE (enriched environment, EE) THRHRETA MBI Uiz~ 7 2 Tid,
Ay RaA FURBREML T\, £, av Faf FURBOSRBERTHLa Yy Faf FF
—¥ ABCRay FuAf FF—€ AC ZMBICEAT B & ERBIMROSH L FiE=a—a 0D
SHEBIEI STz, E, 2 FaAf FF7—¥ ABC 245 LIz~ v 2% EE THE L2 R1E,
FEOEMARONARP T, TRHORERIT, 2V Fug FUMBIIEREMERE=yFL LT
HERRFERL LTS THEEEZRRL TN,

20 KRYECR GABA = = — 12 o ATBRMIRIC 5 B> B B4y L

LA ELT
REAKFERER EMBFETRR MEEEEFIEH

During development, GABAergic neurons are duced in the G i Emi (GE) and migrate

tangentially to the cerebral cortex .  Our previous report revealed that GAD67+ intermediate progenitors of
GABAergic neurons (IPGNs) originate in the subpallium and migrate tangentially to the neocortex (Wu et al.,
2011), and appear to renew themselves and supply GABAergic neurons during cortical development. In
1 1 hani lating the number of GABAergic

neurons and their symmetric division, we investigated the characteristics of IPGNs in mouse neocortex by

order to study more detailed analysis of the d

lineage analysis and FACS sorted cell culture analysis using GAD67-GFP mouse. We initially performed
lineage analysis using the GAD67-CrePR knock-in mouse that enables tracing of the cells that express
GAD67 by Mifepristone (RU-486).  As a result of lineage analysis, significant numbers of GAD67 lineage

1 luding their soma

cells proliferated after Mifepristone injection and had similar morph ical features, i

shape, dendritic ing, and axon ification. Next, we performed FACS-sorted culture analysis using

GAD67-GFP+ cells from embryonic GE, the vast majority of IPGNs divided only symmetrically, producing
mirror image-like pairs. Taken together, our data indicate that the subpopulation of IPGNs produce
neocortical GABAergic neurons that may divide symmetrically.

21 R TR GABA fEBIE = o — 12 o (LML L BB < 5 — o

HE AT
REARERERE - EGT AR - MEKEEELT

RIMBZR L, #Rx Z2INGEIRIC IR - G LTS (B2 0E, BUR-RURM & 8 S 8. BB E
BREHEHE) . ZNDRELDORNOREMIRIE, V8 I VBREBt=a—n 0L EEX BN
TS, Box ORFFER £ bITERE-BAM &/ SBHAR GABA {EBMEAEMIZ MR L 20
BEEPD LT OB BANC 22> TE 2 (Tomioka et al., 2005, 2007; Tamamaki and Tomioka, 2010), & &
I, FhEiT~ 7 AREERTEE IS, B TS GABA fEltE = o — 1 LV OIFTE L, Z O
ZRRGRIE - YA - MUAAKE - UK - PRAGEEBEIK AE 72 ECBH LTV B HE#E L (Tomioka
etal,, 2015), & DBH FHHE GABA (EBE = = — 11 & DALFEMMT & MRS RER. BB AR IR
@ GABA 1EtE= 2 —u V3 EIL Y~ hRAFFUEFEBR LTV, —F, REREKD GABA £
BtE=a—u i, ZOFOEEZRET HERHRRP 0T, ZORENSL, bl tb2o
DA TR GABA fEBIE = = — 2 W BRI ENICHE L TS BRI S e, £z, 20
BUR T GABA {EBItE = =2 — 1 i o0 RN C b A B, JE < RBBLE O EA MR ER v
hT—2ThDHLELXLND, BEDOHA DMAEED T, BHTRHAE GABA (Flitt=a—n >
OBBEERE LT,



