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7. Immunohistochemical distribution of Hapl-immunoreactive olfactory migrating (HOM) cells during pre-
and neonatal stages in mouse, and its relationship with GnRH-expressing neurons.

OKosei Yonezawa, Md Nabiul Islam, Mako Ishida, Takuya Kurisu, Yoshinori Sakurai, Akie Yanai, Ryutaro
Fujinaga and Koh Shinoda

Division of Neuroanatomy, Yamaguchi University, Graduate School of Medicine, Ube, Japan

Huntingtin-associated protein 1 (Hapl) is abundantly expressed in the preoptico-hypothalamic area (POHT),
where some neural groups migrate from the olfactory placode, one of which is gonadotropin releasing hormone
(GnRH)-expressing cells. In the present immunohistochemical study, presence of the Hapl-immunoreactive (-ir)
olfactory migrating (HOM) cells was first clarified during the mouse pre- and neonatal stages. The HOM cells have
already appeared before E11 in the olfactory epithelium, vomeronasal organ and migrating pathway along the
vomeronasal nerves. Furthermore, our double-immunostaining for Hapl and GnRH successfully demonstrated that
all the GnRH-ir cells are HOM ones, but that there are hon-GnRH-ir HOM cells. Due to putative Hapl protectivity,
Hapl could render beneficial stability to the HOM cells through a long neonatal journey from the olfactory placode
to POHT, suggesting that a lack of Hapl might be implicated in some clinical disorders related to the HOM cells,
particularly GnRH dysfunction.

8. Regional distribution of huntingtin-associated protein 1 (HAP1) in adult rat spinal cord and its
immunohistochemical relationship with androgen receptor.

OMd Nabiul Islam, Yukio Takeshita, Amami Imagawa, Mir Rubayet Jahan, Eriko Yoshidome, Akie Yanai, Ryutaro
Fujinaga and Koh Shinoda

Division of Neuroanatomy, Yamaguchi University, Graduate School of Medicine, Ube, Japan

HAP1 is a neuronal interactor with polyglutamine (polyQ)-expanded huntingtin in Huntington’s disease and also
associated with polyQ-expanded androgen receptor (AR) in spinobulbar muscular atrophy (SBMA), being
considered as a protective factor against neurodegeneration. In brain, it is abudantly expressed in the areas that tend
to be spared from neurodegeneration. HAP1-immunoreactive structures have yet to be determined in the spinal
cord. In the current study, HAP1 expression was immunohistochemically evaluated in light and electron
microscopy through the spinal cords of adult male rat. Our results showed that HAP1 is specifically expressed in
neurons through the spinal segments and that more than 90% of neurons expressed HAP1 in the lamina I-1l, lamina
X, and autonomic preganglionic regions. Double-immunostaining for HAP1 and AR demonstrated that more than
80% of neurons expressed both in the same areas. In contrast, HAP1 was specifically lacking in the lamina IX
motoneurons. Our study first demonstrated that HAP1 is abundantly expressed in spinal neurons of the
somatosensory, viscerosensory, and autonomic regions but absent in somatomotor neurons, suggesting that the
spinal motoneurons are, due to lack of putative HAP1 protectivity, more vulnerable to stresses in neurodegenerative
diseases than other HAP1-expressing neurons involved in spinal sensory and autonomic functions.
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DEZ NN ABE L OMENEFTO U U oRHJiICBIT 2 KfaEMia~ — b — AT v 4 MR
FOFBUZ DWW THRIEMEM LTI FEEZ AW T2 2 212k, BHIROBER 25 OmE R LW
P2 T v A RCEERIC T BT L7z,

Z DGR, STZ rat TIFHENY » AREIORR LT BN GBENTZEMO Y Uil T~ s r >
7 — VRl K O RS O @ < HAETE T MO OMK TR A i, EMRIC T %A
T A MUGHEZORI G ERITEK T LT\,

ZNHOFTRIL, BERFICEDPET v Al BIIROMEIL, 2 O%RERB I OMERAT 1A
FRERICEELZ RIFTZLICE > T, BHICEBWTRIENRBOFER LD 2 L 2R LT\,
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19. =U NUREBETNE LT LT ERERIBE DORENT
OWrpEA A 1. FINEIL Y. BT 2, =& 2, (IARH: !
FINKZBELE oy TS 2B BN e RE e

Fh EATHERIE THR) OF#RE ) ~C B2 2HEERRKE CH D, Z ORKEEHERT D0t
BEREOX DAL, FHRELUTHRSNDBEBEN L 22 EIFEATND ), IO TRLL M5
NTEY, HREVIFHRE L TELEDLNTWND, LOLARBRL, ZHULOMREEN VO ED X 9 (2
REL L TEMICED D, ZORBGREIC OV IR RSN EZ N, Fx TRA~DT 7 & ARES 73
=U MU ZET I, BAERHICIRRTRE R S IR ERELEIC L 2 8EFHEAIC LY, SHEHCT - E
JuiCl4 - BET4 « AUBEHRLS2E N EN 6 O FATHARER O R OYIHLETE Z B 620 Lz, %
BRI BIER C & 2 BB/ MR IZ DWW T/ NN~ OB GTEfE 2 gt L7 & 2 A, Cl4 - T4 - LS2ZENZE4Ln»
HIAGE EO/NE~ LR II M E L, £ TIEEBAREEEZ S > TMRRICERS L7205 | Cl4k L UT4
P> OERFRITIRAE L CTLS2 B ORI FE > T T ERHB MM E e o7, Tz, MR N
P —Z A S DE T, dI2, dI3BMRREEZ N ZE N2 BIRMIC P E L7z & 2 A FH/MMEE IXdILH kD
MREEIC L DR STV D Z LR S T,

20. R ERHRA ORI interkinetic nuclear migration® FREEBSADOEE « MRTE AL
28T 5 %H

OREBIEL 2, KIARBEE, /NIHLF 1, Ashiq M. Rafiqg®. Dereje Getachew!

IR IR AR R A, FRIR R R AR AT e 2 MRS —

Interkinetic nuclear migration (INM) %, fAEEfE ERCHIIEOEZASHIREE IR L C LR O TE K
2> TRENT A BIR T, #RE 7 CAMRIER SR - RGHERIC 31T 2 S o Bl - L Faigers & L
TEETHDIIND TR, R E L TAEAN I NS MEBEHE Y — oY A4 XE2HET 5 2 Lic X
D, JEERDORESRLFICHLBEDD Z EAURBREN TS, INFETICHX T, vV ABFICBWTHG
(NIREERRSR) BXOURE (TIREERK) 7280 ERICINEBIZ L, EFEEOARFESTRE FRIX, &
BRI CIIBER LR ThH Y INDBBIEZE NS, FBAEIBHZRICER RV LRICBITT 5 2 & 2wt
L7z, Al &5~ T ARFO/NME EREGOERICB W CTINAFET S Z &, BEORIEE L VT
DAL DOEALNZE D . ETRFICL Y INNOERIZR E X — 0 n B p 5 2 L2 N Lo THE
T2, HOET, INETICBEINT LRERELZCH T 2 INE i, T2 sicky, &
5O LB OB, MARTERICH T 2ZFNT DN TELET S,
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21. BLEBUANDLH~ L FET 2572 2 LIRRTERHERR D R E
FEHHEAT | WO dda?, FEmET 2 HlEA, O/ !
VR RS D fisin & A B

TEBIEHF EAETE

DB O AMBFR X, INFERHICIZ AR S 5 DR 0 & DA AR T 512 & A EOfMlanisb+ 5 &
EZHINTELN, WERO DR IED NN A LRSI~ & 559 DRI O FEN /R ST
Xl En, BROBBMEENFET S EEXLNTND, Ll ALE - DFEEWV-STH
WIZFHET 5. b L<ITHIREE R 2T D MIfE 23 & £ 4 5 BRI 27 5-3 2 Dsai B e 12 >\ T
IERTEARH RGN L, Foxld, DO ICEE R ER 2 R Z LR N TN DNty 7 UlEs
WTC, Wt B RoTadf L7 ¥ —%a— RT3 5SrpoEn-I28 B L, Sfrps8ia 1 OFR B N R
RERIARILC ko T, SErpSEAn T & B L IR AY DAL RITBEAIIE Cd 2 AlRetE >\ TRt L 72,

Strp5-venusVEP< 7 A % N TZ R BURNT N B SFrpsH G4 (B) 7. 5 B OLMBFEFE O AN R BL LG,
RN TR O AL O FRARIZ RS U, E10. 5 LARE TIEE AR 2 #ERkc3 2 O ffiia~ & k35 2 &7
SN oT-e —T. Strps-Creds L OSFrps-Ert2Cre ) v 7 A v~ 7 A % AN SErps3& BLfila o 73t
ENTIC X 0 | Srpbd3E A e LI IS SIS N 2 TS, L. 2 LT, MHEOOHHmIC
FEHET DN, ALDE~OFHIZIZEAERD LN EBRHLMNERoT, ZDO XD, StrpsD3EE
BARER U7X ERIRIE ~, £ OB A2 LM, £20=E, BIXOLDED LB~
T 5 LG, StrpSE a FRBITEIBIC/A0E L LR, KOEREA~ & %57 5 Sl O il 3 & £i,
FOE O DERTEEAID & 13572 2 rTREMEN R STz,

22. CRISPR—Cas9¥ AT AIZ XV {ERL L =R EEIE T (Pax6i X UFgfl10) DEV A JER~TAD
FEHT

OTAHRE". LEME > BHEFESL . BTk EBREK, BB, HPR 2 KW
‘v

A LR« B« EEEE - FAEAEAR. FEE K - PR - KK - BBIE, K - JeinBERAT - ARk

CRISPR-Cas9s AT Ak, ESHIMEZ MEE L LaWH LW AMREHINCH D, ZOVATAZE-T
ERiS NIz, 7 MRET 7 v —~ oA (F0) 1%, F—BEERNICIEFMRE 2 v 27 77 MllasE
35 TS 7 ERK) 52 R LIELIERZT OND, AR TIE., RO LT Pax6it
ot &, PECHti ORI LR Fgr 108 a1 D7 ) AR~ T A= TN EI/ER L, BE T 1 7%
ERBA L OBRIZOWTHNT L T\ 5, Pax6FT A 7 ERKEZ, J4E16.58 (E16.5) B UWRALLS
H (E11.5) ICCHEE L, EEBME F COBREITo7-L 2 A, IROBICHEIRE, EfAEEZRDT,
X512, E16. SIROFEE 2 UL UM R 21T o728 2 A, D ORBAR I RKBAZL R b
BFROH D Z &, RIS &> TERBIBRICKE R Pax6BE n FREN R D Z LR SN, AR
FRE & B AR O AR DWW TBIER 21T 5 729012, Pax6lZxt 7 2 i b FiE 21T o7 & 2 A,
E11. SIED IR 3\ T Pax6fPERlRE & B2 MR & 23 IRAE LTV 7223, E16. SIRICE W TIRIRIE L Tuvi
Mole, —JF, Fefl0EWA 7 ERIRITELS. 5CTHEE L, BRETFHBIEAZITo7, RIRBEMEI T CoBl%
T, WEORAUIEIRZED GBSO bivle, A4 EUMb Lo FIBIE LT 2 A, WUk E il
DOIERIEE BRI R H D EE X bz, LLEX D CRISPR-Cas9v AT A K D EW A 7 A BRIKT,
FEBLEARKATI 70 B8 THEREMRITICE I CTh 5 Z L R I iz,
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23. Blastocyst complementationii% F\ /- B #&FER I DEA
OftEE R IEE" 2, #ig Xk >+ #aiE
VIRERT MR T

2 Department of Neurology, University of Minnesota

Induced pluripotent stem cells (iPSHifd) ZHW=FHAEBEOERIL, FEFICKEREROBELA
ELDTERY, BIE, £ < OWFEHEE T4 7ok o AERICET 28N Ef ST\ Dd, L,
RIS 5 iPS M2 AW BAEROFEHITIT, < OBEPERINTWD, BAERNIC
&, iPS M O B RS TR AIIE (TR M) ~DRhERD BV biFEE YL ST, o, BEF
DIETHCFEZOMIA 2B Lz & 2 A TAEFRPIEFITED, £2 T, B bOWE s V—71%
iPS A & B R ER I~ D 7= 72 45 b#kiE % & L C Blastocyst complementation 15 (Rl 75 15)
AW FEZMSL L, BT K 2 MBI I mN T 7o 2 E i L T\ b, ZHLE TORK
R& LT BRHRIA~Y VA TH 28T XA~ U AOMRIRIC, GFP 33 iPS fildZziEA L7z &
Z A, IPSHIRHCRDO B ZFFOX A T U ARG LINIC, £lo, TOF AT~ T A LEHETE
EOBELT-E A, IRIEETOBEEBBMES iPS MREETH D Z ERHLMNI -T2, S%IE. &
BEL 7B EREET L~ A (YA a7 4 =T A0 L aX=T 5 )VE) ICBE L.
TOWRFNRERRFT L TN, ZORERELT, HivA a7 =P LaxX=T7 R EOfZERE2ET
DIRECBIT D BAEEROFERZ B L TV,
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