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1 Dabl is differently involved in morphogenesis of hippocampal

subdivisions

Marissa Blume, Fuduki Inoguchi, , Kosuke Taki and Yu Katsuyama

The hippocampal formation (HF) is morphologically and functionally
distinguishable into subdivisions, the dentate gyrus, subiculum, and Ammon’s
horn. Ammon’s horn is further divided into CA (Cornu Ammonis)l, CA2,
and CA3. Reelin-Dabl signal is essential for morphogenesis of the
mammalian brain. In the neocortex, laminar pattern of the cortical neurons is
inverted along the radial axis in the mutants of this signaling pathway.
Morphological abnormalities in the HF in the mutants of Reelin-Dab1 signal
were reported, but how these abnormalities appear during development had
not been extensively studied.

In this report, we examined morphology of the well-developed Dabl
deficient HF stained by a silver impregnation method, and followed the Dabl
deficient HF development immunohistochemically detecting transcription
factor proteins basically. We found that lack of Dabl differently affects
morphogenesis in each HF subdivisions, suggesting that the layering of the
neurons in the dentate gyrus, CA1, and CA3 employs different developmental
mechanisms in which Dab1 function is commonly involved.
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b, ZOBROBEEZFHL T, 2=y 35 ) 2EA—TRICRR, =
=t Fue—F—0@ENHEEREARERICT S, ZUCkD, ae—T
REBEFOEELHFHETEHLELONA TS, £/, b rOab—v  HEilEE
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5 Using a novel PV-Cre rat model to characterize pallidonigral cells and
their terminations
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The globus pallidus (GP) is considered a relay nucleus in the indirect pathway of the basal
ganglia (BG). Previous studies have used molecular profiling and projection patterns to
demonstrate cellular heterogeneity in the GP; for example, parvalbumin (PV) -expressing
neurons are known to comprise approximately 50% of GP neurons and represent majority of
prototypic neurons that project to the subthalamic nucleus and/or output nuclei of BG,
entopeduncular nucleus and substantia nigra (SN). The present study aimed to identify the
characteristic projection patterns of PV neurons in the GP (PV-GP neurons) and determine
whether these neurons target dopaminergic or GABAergic neurons in SN pars compacta
(SNc) or reticulata (SNr), respectively. To address this question, we firstly produced PV-Cre
rat (Tanahira et al. 2009) and the Cre/loxP system for gene expression allowed us to identify
the axons originating from PV neurons in GP. We initially found that 1) 57% of PV neurons
co-expressed Lim-homeobox 6, 2) the PV-GP terminals were preferentially distributed in the
ventral part of dorsal tier of SNc, 3) PV-GP neurons formed basket-like appositions with the
somata of tyrosine hydroxylase, PV, calretinin and cholecystokinin immunoreactive neurons
in the SN, and 4) in vitro whole cell recording during optogenetic photo-stimulation of
PV-GP terminals in SNc¢ demonstrated that PV-GP neurons strongly inhibited dopamine
neurons via GABA, receptors. These results suggest that dopamine neurons receive direct
focal inputs from PV-GP prototypic neurons. The identification of high contrast inhibitory
systems on dopamine neurons might represent a key step toward understanding the BG
function.
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BORERLHBTHEI 2717 U T, A bhA VRERPERICE
DHIBBREDOHREZ o T 5, £z, MEERNZ LI, BRI/ s
U 7 EN BN B 03, MBS LPS 12 X B RAERIE CriEiic
L VBONITHINT 5 Z ENBEINR TS, RIFFE T, LPS HERE
WY —@YEORMARI Il Y THERMMEE B8, MEMIZLY
heterogenous Tdh 5 Z & #HET D, BEEFET HIEEE LPS(100 »
gk ERZ L TIX, MEFABEISRE. BRPAE - EHEAIE, HEMRFR -
IMHZICRBNT, BE3BEBTIZ 22 Y 7O 50%_EA BrdU DY A
HERL, ELWEEMIESNZ, Sbl2, MILEREFREZFET S
B E LPS(1 mg/ke)i& 5 T, LEROBENALICMN X, £ < DREAL TEA%
DI7 V7V TR BdU Bt CThoTe, WINO LPS BETY, I/
U 7B LPS # 5.4 5~10 B EIEmVRIBZHER L7223, 20 ARIITEIE
BELNVCRE-T, 7o, LPS#5-20 B#% BrdU BtEI 7 m 7Y 7 DA
FREFARD, BRELR»-7I 70l ) T LOEZIENTH T, L
LRI Y, LPS BREE LI LV IMERFERE. HRANET, TRERE
RIECRIBFENCEE T HWELO I 7 v /Y THEIT— B OEE
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TEAEZIEETIL, Oxytocin(OXT)R® Vasopressin( AVP)FE DR )3 &
R LR REESEICM T ~HE LTS, £72, OXT X AVP
FROIEBEINAEN 7Y T ORENET 5 2 & TREE O ME R
WX D EAMEASEEM L, HROWHNRES D Z ENMBN TS, &
HRIZBNCIE, MERARMETH LY I A MEE Lv v A THRER
M E R OBEPHRIEDRFNICEM LR VDA, BEORY YA
MERBIIEHE T, MIREZSE 2 NEMRRIC ) L CETE) T BEF W
bR LT\, ZO/RR, LEEEBIIETOL S ICEM R L H
L. FEICIE perivascular protrusion & FEIEAL 2 ZERDIR OFEE & FERL LTz, (ML
EHEEEE . EOF L —¥—TH 3 FITC X Dextran3,000 % AV CHE~
7= & Z A, perivascular protrusion CEEMED B H> o 7o, PERFUH BHET D
BEBEEMNEE 5272825, XY YA OHIFEZELIMBE L perivascular
protrusion b A EITHM L Tz, £z, BBEEMEIC LV IESTFHTO
MEFBELEML T, U EORBRIY, TEAERELERIET, NV
P4 MOREREIC LV i E R TR DR WM R EREROEE & 7F
DI LR hoTz, SHIT, OXT R AVP MR OTEEHEMIAEV, U3
4 MHIFEZEAL )Y perivascular protrusion A HC L, MERE—ILE DOk
AEZENSED 2 & CHROWHIERE EITH Z L BRTRB Sz,
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RIPK3 (Receptor interacting protein kinase 3) (3@ ENE Y >« A4 =
UEFF—BTHY ., TNFZEERL Toll Z /KR EOTHRTHA 2 /7
LEIX 7 O —VATHHFX I/ 0T b=V AEHETHZERINETHD
nTnW5b, X7 b=y 2B LERIZ, MBEEORZICE, M
AN REREDE LR L, RERISEHRT 5, EE, RIPK3 / v 7
T b RAEAWEITICE Y . RIPK3 3% < OREMHRBICES LT
WABZEBRELNERSTER, LLARMAL, RIPK3 BRERNTED X
L TRERISEEFE L TOBENIERTE LS o T, ABFRT
1%, RIPK3 %7 17 b —Y ZRFERRREET Tl x7ar b—v
RIEERIFRI IR E N L C, RERICEFETHZ L AR L, Fxld,
RIPK3 D3 BRRAEARIZ IV C LPS FEMED Y A U A VEAZEICHIET S
Zl, FEEOVA ML VEABBREOBBOERICLETHDZ L
ERALMNE LT, TDk®, RIPK3 X, *7 v 7 b—V R KEFEHN, JEKE
HRBEN L TRERISEHE L, EROEEEER, -2 OBEICHE
boTWbEEXLND,
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EHAEOREIIEREOFRML BT IEERERTHLN, TOAY
= RXADELITALD TR, SEFL EIHRY v EHFEREGR T &
LCrEIA V7T VTHB CXCLI2-CXCR4 % % & x T2,
CXCL12-CXCR4 Fi% CXCR4 FEHAMATIZ ST L T CXCL12 DR EAEIE -
TR E b b TRF L LTEL ML TEY ., Zofic b Mg
ZIT U kR 2 IR HRMSRE IS BT 2R Th D, Fx ik v/ N BRI
*#f LCD CXCLI2-CXCR4 RO EEFMEEZ R L. TOERICIIZE
REBMELZET D 74—~y NIEERT ThH5H FOXO1 BNTET S
ZEEHELNCI L, 61T UVERNEMIARIZEIT S CXCL12-CXCR4
Fi PIBK/Akt BB DIEMEALIZ X Y FOXO1 DA BELZHIET L %
RHL, WIFHEEEZHE L OB FREEEZ TR Lz, ok i) v
SENFRERBIZ I B CXCL12-CXCR4 RIC & ALl ERE - HATEAR D
HB LI OZOERBF L LTOT7 +—27 ~y REEERT FOX01 D&E
IZOWTHRE LIz 72 O®ET 5,
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HFEEBM] F 4 1XTEphAlephrin-A IZHER/~7 077 —(Mo)D#HERE & & N
R BB A 45 B XS R D TS, HIBR A% GFP I LT-
EphA2 (EphA2AC) ZFE45 J774.1 & U937 (BiEkEK) DVERUC R LT, ARFZET
1%, 1774.1 DK, EphA2AC BEFEZATEHT EphA B EEFIZ RIS THEBLRE L,
[##&73%] ephrin-Al-Fe FRANUT MR D5 Th M T 72 N EphA2 DY
B LAR B2 BUR & HLRR CLUR U7, Bt .38 CSFE ZRR RS Far Red FZ i ER O R
HoMa%E, A>TV IVH R ICAMI £7213 Matrigel & ephrin-Al-Fc 0 2 B 354E
WREA TV VA N EIMRE IR AR BT HER T AR LB L TR R
—1REF TR L LT,

[#E R EER] EphA2AC 23 [EME EphA2 DUV B GIZ R IE 4 BT AREIZIZRD S
e o7, ephrin-Al-Fe &0 2 EWEFEIK EOFIRE BREO MRS E XA T 7Y
VAR R AR R RICEL, TR TR o, SR AR O H
BRI 2 ER AR Lo TH EI2E<, Vinculin/FITC-Palloidin Y42 L0
BROBEEMEN BN EMHBALTZ, L EORERND, EAROEE H5RIZA R EphA2
Vb ~DOF ¥ TIE72<, EphA2 MIESAR A AR R T2 LAVRBS Lz,
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BERAAD, #HER-OAZD, EEERD, WEE—?, BugeED, FaEE),
2 EEY Ul wY
DMK - B - MAATE, DWEA - B - RYMERE, DHEA - B - S THE

[EH] ABIETIE M MIaOSLICLE L ShpiBiagE R (FAE) ICBIT5T
A b= 2l ~D RANK/RANKL OB SIZOWTHLMCTHZ L ZBIE L, &
MR RN Tz, [ E 7] 7 @il Wistar 37 v bHE 10 FT7s & K50 Eic
HAEMBESFE LR WELS LOEET 28O = VIRE ST EGEZ /T L,
RANK, RANKL 33 X ONEHE! caspase-3 (Zxt§ 2 Hiik % AW 7o BRbUARIBE L B 2
2ote, [#5R] FAE LICHIESTEE LRWY 38l (LF) Tk M filIEEIC LR
DFEFRH B FERD FAEIZZ Do 7253, BREEEEE 0L D FAE EIC & CHE B FE
3% LF TP EH» HTEEO FAE T M HIFZSHEM Lz, RANK IXHIE O F EIZh0
DO TIBRER LU FAE D2R D LR THVBMZ R L7z, RANKL I35#E CH%E
BHBNRM-oT2D, LF TiX FAE B FOREMRASEEZ R L, FAE RICHIENE
FELZRWLF CHEZOHEES L OBHEREREL Tho & b@m<, EHicmndico
NTEL 2o TBY, ZOFETIHESERTH - & bK<, EMIT, S IC20
TR Rote, —F, BIEHER NEAIED FAE ko TRIERTEET 5 LF TIZER
BLOFHCHEMBEOEERS L OBERENEL, TOFETHIHMLEL o
7oo E7-TEMER! caspase-3 DIBHEITBRED EE L T FAE TREBE» o712, [E£]
M AL H BRI K OHEANERNAL DAL AS RANKL D JHIEDEAL & X LRy 72 2 &
%, RANK/RANKL (I M RO SMEICITERERS LRV L RRRIND & LB,
LF % 28972 RANKL OFEE S FAE D7 A h—3 M B 2 FTREME SRR S T,
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HELEM) FREE (RP) BRMEEMIL (Fb) 1ZA0 T 7V U R ICAM-1 BT, &

EHAY CXCLI12 Z53W§dIepdmssn, —kicvrary—v (M)A 77
¥ LFA-1 L7 B A 5K CXCRE BT D, T~ 1, RP-Me DOREY&IZEY RP-Fb
@ EphA2 MR LR THZEE R L, Zhb0 A0b, TRP-Me O E 72 RP-Fb D
EphA B E-45 ) LRFHE ST, ZIVETIZ RP-Fb & RP-Mo D #% - Sy BEEZBAZL,
WML EphA, ephrin-A FEIEARIL TE7o, RFFE T, MAMROEAL TR AR
HBEEHS EphA & ephrin-A V7 /L Df§&% RP-Mo D823 DBLANDIRE LI,
[#8EFE] ~ T AP LV T - Sy BES €72 RP-Mo %{#HL7=, EphA2-Fc F/zik
ephrin-Al-Fc £ A>T 27V UH R ICAM-1 £72i% VCAM-1 @ 2 EWEERE VT
VU R IR E AR BICHRNSEE A ERL, WA T2 RP-Me D
% LHRL, ephrin-A, EphA OTEMEALEER IC RIS T RBEHRFI LI,
[4% 8 &%E%2] EphA2-Fc, ephrin-Al-Fc \W§ b ICAM-1 &0 2 EWEFEIR E TR
BEMRICHES, MIRME~ 0BEEEITE L AL TV o, VCAM-1 1%, Blas
BRI H S 2 BB SRR ECHIRRE 4 o HERS T IR SOOI HE R L CU e 2% W R R
THINAE E DETRO BRI T, LLELY, RP-Me @ ephrin-A 3L EphA 7
FMIA T IV R U THIIROEE R ERSEDZ LRI,

13 ZMEEBEME B MR HL60 O BERSL & 38 BES FORH

OBMMERE, BHHEE, /NIME (KBRFK AEHRE - REMST)

[HEFZEBM] HL60 X HLERRICHLFFE TES, 4 13, Vitamin D & TNFa
(VD+TNF) ¥ T(1) NaF MHtEH R RO AT 7 — B HMEMAZRD 65%LL k&
HL60 %8 SEIZHERIZ L TE, SLICHE220 Matrigel W& BE ~ DB N FES
n5Z&, (2) EphA2, EphAd DFEIFHEL ephrin-Ad4 DFEER LR MY, EphA BX
O ephrin-A D&M T Matrigel Was FEE ~DOEEENZ LIHIRTHILEBBANT
LC&Tz, AR TIE, MBI BB O FER L2 ~5 BHT, HL60 Dok~
—A—5 T LA T ORBRARE L,

[#$1&73%] VD+TNF ¥RINEIETMN Cof fREE) O HL60 ZAFEHT, HEk~—b—
CD14 & CDI16, HERICHRIRTHAT 27U (In) a $4E B BET EXA L ZRIK, InTEHE
{LHIiE 5 7 Rapl A 8% RT-PCR v T F T4 —THRILI

[#EREER] FINEETCDI4 BESAREICHFESIN CDI6 BHL ~UTEFITEN
728, HL60 iZSIEMBEERIC L LTz B 2 Bz, MEEEHIC o4, oS, a6, oL, aM,
B1, B2, CXCR4 DAEfAR E DI BELL RaplA O mRNA FBEHBRD BN, WMBELFIER
W BREEICH Z4%72 In BEO In TEMEALHIE FORBEBHALNIR 72, In YA R
LU T a6B1 i% Laminin, aLB2 & aMB2 & Collagen LiEA 35T Lmb, xfBEED HL60
73 Matrigel %% BB+ BB VEE RS WRREZF DL ERHD,

14 5y FEBRENC B B AR EAIOD R

TREFED, EARM D, BHERD, HARBAD, #HE2oHD, HlgE?, B F
22, 4 wh
DR - B - MRRRAEE, PR - BRE - SRR

[BR] ABIE T, BEIBKBICIT 5 telocyte (TC) 7 X O BRIEMIAD BEL
GEMBCENICALMCTHZ L2 BRIE L, [#BE L] 7 B O#E Wistar
$F v b5 EOEG A U ZHEH L, CD34, CD31 (MEMEME~—F—),
a-smooth muscle actin (a-SMA, FF#RHESFMIRE (MF) ~—%—), c-kit (Cajal /M7EAIAE
v =) RGBS FRICKRE Ui, (R3] CD34 13, ESERE S o m& P EH
fa, —REIBREEE (IC) BFOREEARE (LM), Rl TR, ARmEEO RO
J& O RE A TRIB &7, CD34'CD3IIEMIA (TC) X IC EHEBAD LM 7, K
THAME, SEMREBIUOHEANTARED LN, a-SMA IZ—FEEHR OFTTD
R FHALCEIC ICE O LEE T OREMIRT, £ okit (X&EHRE, W8
OMEME TR SNz, —F, EIRMABEBHEE (FAIV), FAIV (Cf BT 5 BRE
JAB O LM 3B LY /I8 T CD34°CD3 B E Ml ads L O c-kit MR IZ A &
51T, a-SMA X FAIV @ LM A OFE Mk, FAIV ICAHES 2 BE O 5 bl
fHRIBIEHE (FAIC) DEMHA SMED EKE T, FAIC (CxHEd 2 BEHEOMEo E
KET, M#ERo—H, FHFRiagkoMEfik ol i, CD34-0-SMA B LT
CD34-c-kit DH N ZEHR s TIX, WThOEAEDLE THIBIERA LD BNBRM T,

[ 3R] — RSB DRGRERE & U o 7N OB IR S C ik £ R E T R B O FEE A
BB ZEBHABMCARY, IC TIREIJELIC TC 23, MEIC MF BFET 5 — 5T,
FAIC T HMEICE TMF BFEETHZ ERRRE NI,

15 psisswn - WAWNCET BIEBA RIS T SNAP23 O
HeRE L B (LA M OB

OBlHBE, FEZR
RIRRZEZ R IR RIALE Y

FENRBREAAR D & DOVELEER DR T LV FIVN A5 BB DA
VR Y UM WS L R L OBAIC Lo TR ENDB, T OBREE
{% soluble N-ethylmalemide-sensitive factor attachment protein receptor
(SNARE) & FEIEN B /3 TR K » TRREIS LT\ 5, MIREICRET S
SNARE Z3F® 12T 5 SNAP23 (34~ 72k - MARIC IV CoMWEkL
LR E OB IWCMEATH D L EZ BN TWAHR, FADW - N
BT 2 EENIRIEARATH D, AHFF TIL SNAP23 DEEREMA D=,
ANy WA RS B E L O IR R/ » 7 T U b (KO) = U R & {EBL
Uiz, ZORER, BASWREERESH KO ~ YA TEI LY X b=l
WL BT =5 VBRI SW OB BFRD Hiv, SNAP23 DS WM 2
ThHdHIERRBENTZ, —FF, BERNSIERERN KO ~ 7 A TIEHic s
Na—RAFBIZ L DA A UAWNEM LIEED EFERmE S &
W) RBEEINDBE S, SNAP23 134 R Y A BV Tl a4
BELTWAZ BB LN, 51T, Fa X SNAP23 DOHEEZHET S
ESFALEMEREL. ZOEWHR < T RTBNTA VR Y UaiEHE
MEFDBHZ L EHR L,

16 5y NIRRT R T 5 KRBT 51 B p-defensin 1 3 L OF
B-defensin 2 DIFER L OB IWIR D FIE

BWERSR D, FARETED, EHERED, BEAAD, WEFE-Y, MuekR?, 2
BEY, 1 wY
DRI K - BRf - MREAETE, DR - BRI - ST, VPR - B - RRYUESRIE

[B8) 7 v MEERERRICI S B B-defensin 1 (BD1) 3 &L UB-defensin 2 (BD2)
DLy WHIIE D53 A E L OB IZ R 5 BD1 38 X U BD2 DIFFE % S k(b5
T, [BPBEE H1R] 7 Bl Wistar 25 v M S VDo SRR, WEEH, [,
it L OMANEE R, MREXB I UM LR % 4%paraformaldehyde (PFA)
T, 3L BRRE, MEEE, KB B L OUMISVRE X% Camoy MK CEE L, BD1 B &
V2 ixtd 5 Sk b % 38 2 72 o 7=, Carnoy EERARIZ R L T PAS BUS b
BIrole, [#E] PFA BEEMMKTIE, BLHAREXDOEBREBEMRE LK
AL (NC) 044723 BD1 B L0 2 itE%, & L iSNRE oMl (GC) »d
%003 BD1 OB MtEE R L7as, MkEE, [E R L UMINRE X TIE BDL 2L 2
D NC BL O GC RIFIEA biedh olz, MKEX TIRWTho ERHRO
MRELRETHY, MR CIERimE RO AN ENIC BD2 BEEEZRL
7o MAT, BROEHMIDODE, NEHE O ERMIEOKES, WEERS X
OEE IROEE ORISR KOS ENEYAEIC BDI LU 2 BEERL
1o MEEEMRE L OGE RO KEKIETIZEMETH o7z, Carnoy BEIEMMETIX, WTh
DELIZIBNT S PAS BtE % R SHIRE N EZF L, BD1 O&BEE R U, [#
] AEE LM ORISR TIE, BD1 & BD2 O/ WIS E I 82 6 s RE X
WZHNT TELB &1, & 512 BD1 BEITED LMK EXE2EB O WK ICHFET 5
L Ko THEDER LIC WERERR S 5 FTREER#E Sz,

17 BRSBTS RERRET Iy ORI

EHE B, Bl EE
FEALERATE KFEGEEENRR  AREIER B

B RANE OREEE LR 2 BT 288 IE, MRS L e R o b v 13E
z2bhTnWa, BB, REENILETIRETHY . RMEBEOREICX
LIRETHDHEEZOND, AR TIE, RMEOHEE - BRBREICOVWT, O
RAE OBEPELMR T 2 Miatk @ FHER @ BrdU ZAVWHEE @ EdU
NVAF = A AEBIT & B Has 2% OBMIROBRICER LT, Z0E(LE R
FIHRET U, InvERE (ElREET L) LKL,

[#BR] O RMEEHEEZERT DMIREOY—27 23 P174 THA L, P9 TH/h
LY, ZTOBREMT S, @ FHERIT P74 THML, P9 LY, 0%
P15, P30 & BMEMICEL 2B Z L ibinotz, @ RME LR OHIRIT, P4
TIIZE A ER BT, PISICNT T, &KLY, Inv ERETIE, 3
TOFREBBETHML, TOE—212 P9 THBLLNEro7, @ MK
TEEBSHER SN, DREOBHROEBEELZH D RBMILTE T,

[E8] FlE2RT 2T, P1IT4 2RV TERORS LMHBELTEY,
FAEBBETHE SN TV AR RB S e, EEEEMRRY 2 Mintk & H
PRI FEABRE (P179) (T & - CHIAHBEIR T, MINRED & o FiR 03 RS T I fE
B H-BREEX DN, Inv ERETIE, X700 HERKT LHBEDD L E
D P4 T, JRANE OIGBRANC RE MM IT L TRE 52 &N bhrote, Atk
3. HEBEOBMROREE(LOFEMEZ TS Z LT, MIaHTE & REERE -
HREOBGRIE LM S, BIRERESEOMBANHREEIND,
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18 BAERRAR /BT v % f T B - RO
EREROATHT

OBFES, RIHEMFE, & Ay, BEhE— KBEm, \KFBF
(SREEER - 88 - MBREY)

Box ik, BEHEICHD BRI 5 BERMEROBEEZ RN T 2201, BER
JEFE OB AR 2R AF U ClR I/ FERERWR)ZAT D T v hETAVEER LI (F 121 E4A
FERRE2016), SEIEL L. KETNVT v MBI B RMEEERB LV, Thico
S EERMELOMBEZHBHICRN Lz, 7y MEBHREZBRELIR 2170, &
HEYE — BRI O &SR LT, RME AT L O E SR, Y07 IC HE Refa s
L VanGieson Ret(VO) &l LIRET LTz, v 7 12 7 7 — Y (Me)E L UMM
(MFCs)i%, St %M LR L7z, CD68 Btk Mo o BALHERTY 7= » oMl
(IR 4 B BICRR & Ro 7ot 2 B LT o e, ORI HMEE T
¥ Th o7z, CD206 Btk Mo 1, BH TIIERENH 24 FERI O BB HHML 4 B
Bz KERote, RMEEMOHES L BT 5 &, Mo OB E & bICEHRME
WA Uk DEEA 7 bivic, RMEEEICI O TH a-SMA ik MFCs O JF
TEIZ VG MR L B2 o TR Y | HER K OSMEE OEMRME HE ISRV THIC
BEREMPH DNz, REEMED o-SMA SEIRIE 4 B BUBRICHA b ITHIML .,
B LOBIT LR RN, $-4 HEE 7 ABZ KBTS L o-SMA SO
IEERRL N TH B DITR L VG I OBWEER ROz, UEhDd, IR Ty bME
MEIZ BN T, RAIEZE MR OMBMERIC CD206 Mo 25, 7z, RHIEFEBRMELIC
MFCs DM EET 5 L E2bND, 5%, AETAVT v bRV, BEERCR
7 5 BEHRRDOBEEICOVTRIE LTV,

19 pept ATP v/ RO AR - B BORE

FEfR1,2), TR D, PEEKES1,2), Besgik), BEE—1)
DRI KRZFZEREPEEFERFFER MR h R
NRRKFRFEGEEFZRIIER WIRIBR L

[EREENIBMORKE ERIZTINETHERENY 7 EEZONTE,
UL LIRS, REEEBAD 7 Erd— LTEHE, WREEMEL LT
ATP 245 Z E BB LMo T2, £ LT, ZDERE ATP & 7 L8
PERSAHZBEE L TCWA Z L3R E NIz, Lo, BEE ATP 7 st
LB ENIHA B2y Tlav, & 2 CAFFEILREAN 2 BE DA RERTEMR S 2 VL T
[EBE ATP ¥ 7 F NV OBHRICOWVWTRINTEZ L ZENE L, [FE]l U
ANV REALAT (WD) T AL ATP ZEMEP2X2, P2X3)/ v 27 7V MKO)+
7 ADIEERAE TOREBASEE L B LTz, RIC WT < 7 R P2X ZAET
V& A= MNPPADS) % BEREN G- U, BEREHERER (L 25 L7z, &I,
LPS ERERET NV EFAWT, WT v 7 A& KO v 7 ADIERMEEZ thig L
Tro FEBEMSRESTAR HikiZ. Fox DSHESL LTz o —OF FBEREPERIETE & 8F
REEEBEZ AWz, [BR] EERETIIWT v~ U X L KO~V AT
BB B EITFRD 2o 72, WT IZ PPADS Z#5 LT b EEEEIZ 2L
IFERD Ao Tz, LPS BERERICB W TIX, WT w7 2% KO w7 A bHER
BRI L=, Z0BbiE KO v 7 A TR &7, LPS BEkZE D
WT = 7 A2 PPADS % Rt 592 & | BEIR R O MG Z 8 Lz, [
] BERE ATP & 7 /VIZIEERIETIRIE & A CHfeE 3, RORERICE
WTEERBREZRZLTWDZ ERAELNIRo T,

20 EEERTUEHEEISE L BEEA A — U S ORREE
LAz 354} B A b 2 BT S R DB R

W, Bl #
WEER R TSR RS

R DL - HECEBITREED LA TEIBMETHIER
BEEREZAZ )V —=V 7 COERICELTRY . TOEMSHEELR
EERBZ L Lo CTHBRZR EROEICBT 5BEFHZEH RO MER
E, BRICEBRT 5 P/ T 5, FAEEERTHNECEREESLE
IIRR L —F —RRZEN T —T VOB CIIEME I NI B RIEEA A —
VUTBEISRAENTWA OO, ERBERER~OBENNIIEER S
STz, BxILBEHEOERAS CREEDNL TV BT RZHERL LR
FHEZIGA L ESAER T Ttk b3 2 BRI mTeEEsfEfM S Tn
e Z LR L, EEAEE AV EIEERE 1T CE OB LT,
T HRERENRA D 2TOBER T 7 P AEERL, HEEOLEY 7 FA
DOBRGECEBZHRT S Litic, BEEELEY 7 M ATIIBEE TO
BRE TR TE 5y M7 vy 7EEALCC, YINEOBEHEE KR L
TBHZLTREEA A=V VT HEONEEREDCERS ML, 20
EREMEDFEMIZIB WV TERMED 0.331mm (2% L CTIREME TiE 0.330mm &
BV 0.340mm LW HEEBEIEL, BEO B E— FEIZXK % 0.310mm (2
SLUTHEMERH -T2, T ORI & Y REHEOEBR MR ORERIE I
T HEMMEIRENT, )

21 Thx5 s TRBHIE DML & RHED IR

Noritaka Adachi, Molly Robinson, Aden Goolsbee, and Neil H.
Shubin * BLEHFEFT AR REE(LHFZEE, Department of Organismal
Biology and Anatomy, University of Chicago

BREOEHEBMIIEORVWHREL, HE b OEAFICbIT LN, Y
VAYFERXZ TS X LOM OEITHEE b2V, BRI 2 %t
DXHEEFELEEELE2 Lo L LY VIR & BEICHEY%T3),
KFERS, 22D, EERESZREOEMERERICBN T, FHBHO
RHEITEE L ZE 2 > TVD, L LAY SZDEEIZb) > TV,
AR TIIHE L OB LERF R 22EET Toxs ORHREHEEZ, M
AEELBEAEICRBWTHER L, TORANREREZFEE Lz, TOERIT
PIEEOETH LN DTREE(L L 3his L, Toxs B L HlE0ER 3K e v
DEDRE RS TZZ EETRBETEHHDTH D,

22 B AT SRR E, EGFP-Tol2 327 A% Al Ve Fhik f BP0
BORRORA

EAvEL - ILEEZ - P EE
KRBTSR FERFBEEFH SR S B RS

DD FEAR M P B (CVEC) DRI, B3 Tl AR IR o gl + AR ZE I
RSN D LIMERE (PEO). v U A CIIEARIA M B M 38 L OV 200 NI M A Lo
HRTHIEBMESN TS, AFFED BHILBEX AT, #HEFE (DI-LDL,
CFSE) #Zi#. Tol2 ¥ A7 A% Fl\ /= EGFP #Ax T# AIZX->T CVEC DEJRZH/HR
METHIETHD, VATERIAN K Miia% DII-LDL THE#L PEO LILIZ=URIRIC
FIFTERAE, 7 XT PEO #i% CFSE £7-i% EGFP TIE# L § kI L 1L 4E . EGFP
TLEOHIREZEHRL-=T N RIZY XT§ kRS PEO 2BIEL /=% AT 2 /EHL, &
EERNFER TS 9 BIEETHIINLI, LIROER G 2AFRL Y XT8N B~
—7%—QH1 T#AL, Dil-LDL, CFSE, EGFP [ CVEC ## L. CVEC OiZiR%
REtLTz, TOFER, BIRRICHAKTHEE 2505 CVEC IXFICIREIR EEET,
DEEBBEIGEDLN, DELABICE R TS CVEC L LEPRERMLE IS
Tz, PEO RJE Digtfll IR 3E R Sk oM T ISR I P REICR D bz, Pk
DFERDPD, JEED CVEC 1FERDMELITRRY, FITHIRRICERL, LEDLN
BT LEHRRD CVEC e 352 LN o7,

(COIL:72L)

23 =0 N Y A REESE 2 7 = X A O

B OE—", REHLD, BEREED, ZEESD, BUERH Y, FAEE
240 Y, B OfEEY

DR K - EH - SFREE, YRR - bR - MR, YEILK - E6E
PRI v 2 —

[#E] =7 N 2&80%< O BEOMIFEERICIT, WHLEL TR
DI R ERPIEE L, B CIERSEATAICER S5 DICx LT,
MECTITINENERMNCDHRFER IND, TOEREBRICET D A =X A
DFMERIZHAL IR TWRWED), v~ 7 a7 LA ZRVW-BEF
FEBURHTI L OVSA T = A BT K DIERRAE B ZETRL A 7 = X L O %
ATz, [FFIE]I WS 7 BOME=Y Y B L 7 R— @b ERMERE
Bl 2 \ZHREL L7 1%, RNA 24TV, 55O RNA 7 — V2Rl LT,
ENBIZHLTwA 70T A &fTo7ztk, RAU oA BFTEITV, Bz
Fry NU—IREEM LT, [#E - B8] MEERICBVL TR LERE
ZR LICBEBEFIE 8 E, RbEREREZRLEZEEFIZ177ETHY, T0
FUTITHRR TS X OIARSEICBEE T 5 7 T A H —NE L bz, e,
TR Ma Uy S P VOBEE RS Ll R B AR TE & )
TRV TFNVREOFERRRINZ, 5%, ThbORKIZRITS .
72 BB % b DBIB T OV THMNC TR D = & CHERTERRDIENE A H =
R LDFFRICETHERNY ERDZENHIFEENS,
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24 - BRI EE D I 2 T — BT & AMH OfEEE

A &0, REFGLD, AREEAD, B &0, FHEHD, FAEE?,
w2, EumED, B FED

DIE R BR - 5 FHE, D K Br e - sk B

[ Fe& B MHFIERD CSTBL/6N RFHME FHE T A (YO rbi, #2 HloofE
T RANCREE, BOHMUNCIRELZ A T AT BB A HEL 5. WILEOKE T,
AFHNTRE RO NMIE» DA WESNEHI2T —EFFNVEL (AMH) OIEAICE>
TI2T—HIBITL, S0, 75, I L~ ERImEIENS. LLARRE, YOS
DEANEHERE G E AL, RN R ERBLORE %, IR B IOT
BEAELTVWAIEND, HENLAWESZ AMH iX, IIRRMOI25—EIZIXERE
T, RO BER TN BESNS.
[FHHEFIE]R 2T — BB TR A5 LT 13.5 £7213 14.5 H © CS7TBL/6N B A=
BBEO YOS OARIRTEEAERZ A, AMH 2LNTHE(L- S8~ —h—
(Sox9+FoxI2) D5 MMk L I REAT 21T o 7.

[ R BRI MIOEFIIRT AMH 2345 YOS BBV T, AMH FRHERIRIE
AFEIRPICIREL TRY, BHERE X B AR LB LT o7, Eie, AMH B
RDI2T —FEBSBIER O TN TS ol ZRHDZEND, YO D45l
BRINDATIEND AMH OB EITHATIVED THORBTHIN, BT HHBERNDI
2T — BT FETHOI A+ THHIEBHEREN . T2 TEAEIZ, AMH M ®/V
RSB ARA B H B BRI IE L CHE 372 ATRE L AR GE T Th D.

25 SOOI ENIERE A b LRI B A S OISR R
FAREREIR T 2 ) = X L DFFHT

ARAEF . BEFAKR, WEHEM'. E)IEK, ZEMZ, PHEEAZ @HFES,
EREARRER® . REE . HEEA. MRS, ABERYS. hRXES. T
£FE)IE CREEKX - g 2Rk BY SREEKX - RREE CRE
BEX - B SREK - BAES)

[B8] Fex i, THETICT v MERIHOERER FLRZEY, 77 v MlIC
EHRORERREENECDZ L 2R L, SR, BEERKEHEOBETRER
RBNT B R b AEMIRIT 21T o 7o, [FFEE] Wistar 7 v b TR 5.5~11.5 A O#BEE
A RHEREE (CON) 0 40% IR L7z {K 388 (UN) 21EY . RBEOFT v MR
BEALERERCE 2% 0.5 Rl TR L., BIRE. HE S CRREEEET OB
#% qRT-PCR ICTEE L, ChIP-qPCR IZ TN HMEET D bR b AEHfEIT 21T -
Too o, HEERIZIVEEMIRO IR 2T — 47 VU REARS IGF-1 BT X 5 85k
HEBEE Lz, [BR] SEERTIHREMRO IR 2T — 57 v AERS IGF-1 #I#
2 X BHFEMEDS UN TIET LT 2(p<0.05), E7z. FAEFEE O Igfl BERICET R
WS, ZOZEE Igflr RNE 2T — 57 EIET(Col2al ) DFEBIT UN TIET L
(p<0.05), T BBIEFOEEREE T Soxs/6 HEUTIIEN R -7 hs, EAEER
F Spl DFEBUL UN TIET L7z (p<0.05), & BT, Col2al R Igflr {Z-o\ T H3K9/14
DT EZF VL - H3K4 D b Y AF MLV RV ERRIZE 25, WERICETRO LN
oz, [#Eim] S WIBIOIRESERE R b LA L Y | BIREKCE#L T Col2al
R Igflr DEBUETHAEL, HEMEENMET L TAEROEEFRESIHR Shiz L
Ex5%, ZORRAE LT, KEBRTERROMERSMILICE LS ) 2Kk
BT RAICE THE BN TTREMRE X b b, 41%1% Spl 72 & DEREER T
R/ va—F 4 7 RNA ZEBRFICANZN BT ZED TV E 2N,

26 Ethanol-induced elevation of testicular germ cell apoptosis is
g p
associated with enhanced autophagy in Sertoli cells

OAkio Horibe', Nabil Eid', Yuko Ito', Yoshihisa Tanaka', Yoshinori Otsuki’,
Yoichi Kondo'

lDepartment of Anatomy and Cell Biology, Division of Life Sciences, Osaka
Medical College

Excessive alcohol consumption has been reported to enhance germ cell apoptosis
via a mechanism related to enhanced oxidative stress, but Sertoli cells are resistant
to apoptosis. However, the possible involvement of autophagy in Sertoli cells
resistance to apoptosis following acute ethanol exposure is not reported yet. The
authors in the current study investigate apoptosis and autophagy in the testes of
acute ethanol-treated rats (ETRs). Adult male Wistar rats were treated with
ethanol (5 g/kg body weight, i.p.) as a rat model of binge ethanol exposure, while
a control group received equal volumes of PBS. The animals were sacrificed at
various time points (0, 3, 6 and 24 h) following ethanol exposure. H&E staining
revealed testicular damage in ETRs evidenced by increased germ cell detachment
and giant cell formation. TUNEL labelling demonstrated a significant increase in
the number of apoptotic germ cells in the testes of ETRs compared to the control
group; however, Sertoli cells were TUNEL negative. Immunohistochemical study
for autophagy-related proteins revealed a significant increase in LC3 puncta in
Sertoli cells of ETRs compared to the control group specifically at 6 and 24 h,
indicating increased autophagosome formation. These morphological observations
were confirmed by western blot analysis, showing enhanced expression of LC3
and downregulation of p62 in the testes of ETRs compared to the control group;
indicating enhanced autophagic flux. These results indicate that upregulation of
autophagy in Sertoli cells of ETRs may reflect ethanol toxicity and could be an
antiapoptotic mechanism essential for spermatogenesis.

27 %D TRPV1 1% STAT3 ¥ 75V > 7 L IR FIERE OFEH#LIC
BHETHD

EEERMN - EERRFT | - BTN - TREER - EAEE? .
BHEER !

R T I HRRE R PR - TSR AR

* BRI RRSORHE - AR

Transient receptor potential vanilloid 1 (TRPV1)iZ, 4 (>43°C). K&hey/
BFEERE, BICK > UEHE L ENAIBRIRNBA 4 F ¥ XN Th B,
Fiz, BEEFDERKS THSHH 7V A >0, TRPVI &ML LET
EIBELEBIERITIEBAONTNS, ZOF ¥ RIL, KREERET
DFEZERPREICHEET D ENMONTVB2, MO TRPVI 12OV
TIERBRENZ N, AFFEICBWNTIE, MO TRPV1 BEEMES 7 F v
CARAEICEE T DI & 27, TRPVI /EHEETH 5 resiniferatoxin
(RTX) OMENEEIL, NEFEAFERE & RRFAT P - ARIEFOT X
ha¥ b STAT3 &M L Lz, 7 A bu¥A bk STAT3 MEMHIL STz
EBALIL, 77T LFEMEE SR LPS OFRFEB LOMENREIZ LD H D L
LTz, £7-, TRPVI KO = 7 A Tl. LPS #5012 X % STAT3 i&EHAk
NEEZE IR > 72, RTX ORMENEME L IIEERAERET 25/ &2 L
7228, LPS OFRMHE LT & A FEEIE TRPV1 [HEHA capsazepine M Mz PN
Bl Enic, UEORRLD ., Mo TRPVI EHEIT, REFHH
PED STAT3 ZIEMALT D Z EBAL TR o7z, £z, D TRPVI EH:
(LIMEAEIEZ 3| SR 228, RERICIINEEEEERRH D Z L
MY, BOBIR U TV A SV BBOREMES 7T v 7 RKIR T
FiRBICERZ RIE L TV D AREMEZ AL LT 5,

28 GUEIA b LA S AR R B BT R IE T T
DUNT

)l EE, B EF RS
RERIERKE FMREHE

JEHRB MR EDO WS ELRBREREIRIND Z L3, RRTH-T
FEE-BIEREROBHREEDORRE L7220 | MOHEE - HEICHEN D ERZRE
BEEERI L, BREOKRAREMER~ORBI X7 2ED TN, £k
£ OPEHRBRE TIX. BB T ABREMOBRTARLNS Z EREESNT
W5, BElRIE, BETBHEOK, RITHOMRE L EELEETH I3, B
DR U APHRERICEELRIET o TFERIIALBICR o THRY, £2T
AL TIE, PR P VAETFT AV THDHRTFHEEEZ VT, EHEEEATER
OREH R AR EI IR 2 & Ty BE DR BT DWW TIRE 21T o 2, BEFERERT
Bd, SUMHEETEIERRE AV BRI 2 METENC >V TR
EiTolz, Ei2, ERMERRREIR TS5 F DB REMBELF, RI4E)
IZHEB L, F—S U AREERK O F—/33 VEFRDIR, D2R)DFEBIZONT
B EIT-7, ZORE, BFOBROM~ 7 X T, BIFEREICIT 5 S
THOET LAISZICE T 2 DIR ORBURTARBD b, SHIZ, Thb D%
BB FHEBEH LTS B, DIR 07 uE—F —fHKIcEIT 5 DNA
DAFIMCRIEZ ST AER, ARICA T LD ERBRD bhvlz, L EORR
o, My RIZBWT, BFABITE S = 3T 4 7 iR LT IS
D DIR DEBUET Z5 &I L, BRI T 2 ®BTHOE T 25 &2
T ENREENT,

29 AV LR YA NI B A S TR B T RS AedT

AR MEF, =L EW BEH T
IR REERHIRRT o FRRER IR

MERFEOREICITHREERENEE L TVWEIZENTRENTE
D, BE, MAKFEL AV IF v Fud A hOSJEREICL DI v
DFREE & OBEMENEM ST\ 5, FBRIMOFZEICLY . HERH
JEBETIIAY IF v Fad o hOMBEEOR,, BERE, IV ro
FREERALNDZ L0, FVIFV FayA bEHF I ) Ui iE
LERTFORBEANREL L TWBEZ ERMESNTWD, £, BIERIMENT
NOLHARIPEE I =) VEERTF & OBEENRBR S TWS, S
KIEIIZRFREETH Y . BHROBBHERICEEER M > TRIE
THEEZLNTVWS, IhE CICRAEKREREICED 2 BETFIES
KHEINTVEN, HAEKREREICEDLDIHELVWAF AN =X LITH
LM E TR TRV, £ 2 THA IIHE K THMEMERET DISCL O AR
FTd 5 DBZ (DISC1-Binding Zinc finger protein) DAY A5 Ku i
éhuﬁﬁé%ﬁnowfﬁﬁb\ﬁé%%ﬁ%ﬁ@%%%%@%%%ﬁ
8 L7,
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30 wpREROREEMBERRIC) AEY S = a VBB
THE

HFE M, #E = UT &3
RIRRFERFERE EFERFER 5FHiERE

T, BHRETTABMERVZERICL Y, REEHEED» L ORI
PEREA =2 — a8 L, FiomREREERT 52 LT, #E
BOEBBERBICHESTHZENALN Lo, ZOBRBT, KEH
BERETRIT— AR R 2 I Lo, ERRE S F TR ERE LT
R DHZDBEY . KRBT VIAEND, FlebiX, VL) TF—v
a VBMAEROX] Y iABEARTZ & T, BEROEBMEREICEFS LT
HOTIHRNNEE 2T,

FRHEETT L~ 7 R L Rotarod Z W2 Y AEY F— 3 U ELT
5 &b, RINE B ES B BRI B TIE b L —3—BDA A LK
EEREB» L ORI ZER Lz, TO%, EEBBEEDOFHE & B ORE
BER LT, FOREE, VALY T—va VEIZBO TR ED L.
EERSERA EL T\, 202 EnD, UNAE DT —3 3 VR OX]
VABERE L, EEMEREDORIEICEE L TNDZ L BREB I,

& BIZ, Neuropilin-1 shRNA 2#FH T 27T/ HEEVANVARY Z—%
FIWNT, KM EIES B 4 B A% T Neuropilin-1 2/ v 7 ¥ v L,
ZTORER, v XU VBTRWT, #8514 28 B BT A g #Em
Uiz, ZOZEMD, BIEEDM Y IARIZ Neuropilin-1 235 LTNH L
PR Sz,

31 BT LR AR (LU BB OIS~ N 7RI 5 % B

SRR BB ES MR REE M RN KGR S KR S MAER—
LR fRidsh? EEEE

IRIRARIRERTE AR, 28R ERFREFF R, CEEERRT RE
= i

(B BILUI BRI BE AN ERZ OBAMICIAEENRIETHZEN BT
W5, ECIXFFRHED e DT HIMS < N7 20 &L BB 5 2 TR ET IS
B, LU BSLERMER OEIEE R COBEITH RO S IIFREICB T X I &
FRES BRI A RER T E UM 21T o T D720, B LR R B % MR
=N AP BRI EEMEICL > TEDIIREEEZ I DNIEEAL MBI TV
W, FZCAR I TII B LI B R A5 A Ul BE VR MG 03 E11E 3~ 21R R C. AhsRMEZR
SUNTHIBSA~ R ZRIZEDEIRE(LBEC TWDLE R LIz, (51R) 8141337 A i
£207 A i O1E Wistar 7y b iV e, BEZBEL CIv BB E G528 THES
CHOLTARICFE AR FEHEE TR Lz, T0%, REBENPLMIKTIILTHREICH
WEEMX TEMEHOEEEZRL, ZOBRICKWCRKEROB, 148, BREK]
B, 7 BICET AR R R OB RBEABRLO NS T EMFR RN 21T o7z, (FER)
207 A DTy N CIEEIE B RB U CEEEAME AR BN 20 | AR O B82S R BRI
BBGHEEE NI, BRI BEE DN TR R f N IR IR R AR DS L |
SHICHEABREZ R T OEMIERE ML, —F. 37 A TIIZoR RERBD
7Rinolz, £1237 B Ty N CEMT BRI U7 EEAESEICKERV L O OBIEF
., 207 B IR TIIEMUah o7z, (REiR) BLLIZTy MRS O BB TILE
JEARBIE R FORBUE T I Lo THRERICRE I EL, HORESEE T HILIRRE
ni,

32 G-CSF A & 5 BRI SUE ARt 5

ik EE YRR MO REE— B

D RS E R R R B A AR E A A R
D R SLE R RSB SR

[EAY] BikER = v =—HflE ¥ (granulocyte-colony-stimulating factor; G-CSF) 134F
PERIRAME OTRIRIE L U CBRICERIRIG A S, B BEs IR 2 R MIcBIB S 52 &
PHESN TS, RO BHIL. BRASEEENER ISR AT OEE
x4 % G-CSF OB RICOVWTRFANTHZ L TH B,

[5iL] 12 Bl SD 7 » bR L UV8 ER GFP 7 v F &AWz, SD J v MR L
TR AR 2 EREE S COIEE L. Mason-Allen ¥EICHE L TH#MAE Lz, 8 1 A
E#4 % 5 B H % TPBS. G-CSF 10pg/kg & K FIES Liz#E % T Zh PBS B, G-CSF
BEL L7z, itk 4. 8 ETHREEHRIEE. HE 3 X O safranin O THE L, MM
I L7z, fiTtk 4. 8 B THRAHMIRELRE L, ¥l I 272, GFPH
BEMIfLE SD 7 v MBS L GFPBEX AT T v M E{ER L7z, GFP BREx A T
Z v MIXLTSD 7 v MRS & HI OB TR %17 o 7, itk 4 8T P ffa
LRV —F—BEMgi 2 AV CREEAH2EE L,

[R5 R] MM T, 78 4, 8 3 T G-CSF B#i3 PBS BE & Hllt L CREBHAT
1225 < DFRHETRE AR E TR 7o, B IWTIRE 131715 4.8 3 (384T G-CSF £ T PBS
BLYVARBICEDP o, HEAL—F M TIX G-CSF BHT BT GFP MR
BREBEAMICZ L BDOZ,

[B£] ABEORERED LRIEEIC G-CSF flkER W5 Z & TEERRMMmS K
MM BE U EHEE TR LEERRE LR D 5,

"

AN

£

I
=



