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1. Electron tomographic investigation of dendritic spine of whole mount cultured neuron
on the silicon nitrate EM grid

Hyun Wook Kim, Seung Hak Oh, Im Joo Rhyu

(Department of Anatomy, College of Medicine, Korea University, Seoul, Korea')

Tatsuo Arii, Keiji Imoto (National Institute for Physiological Sciences, Okazaki, Japan)

The dendritic spine is a protrusion of dendrite of the neuron,
which is a major synaptic input of excitatory synapse.
Recently many dendritic spine researches on plasticity have
been reported thanks to improved quality of the confocal
microscopy with fluorescent technique. But the fluorescent
images are dependent on the intensity of fluorescence, not
actual size of the region of interest (spine). Especially
histological characteristic of dendrtic spine neck is important
to understand compartment resistance chemical gradient and
electricity flow.

We tried to construct high resolution electron tomography

with high voltage electron microscope. The 7-10 day-old

hippocampal neuron was transfected with a vector containing
GFP using a lipofectamine 2000 protocol.

The grid with neuron was fixed and processed for HVEM
observation according to the methods of Aizu et al., (1981)
except critical point drying. We used freeze drying method.
The ficidual gold of 100 nm was applied to this grid. And
then the grid was observed and taken serial tilting image for
electron tomography. After acquisition of serial tilting image
of +/-60°, the series of image was aligned and virtual volume
was reconstructed by IMOD program. Further analysis of the

neck with control and chemical LTP model is under way.

¥ i
N iy M .
|
. 1
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Representative Image of dendrite and spines after whole mounted grid preparation.
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T2 2 2OMBOMT, MEEICHL 22X F v
ND Ry F I o TR T ¥ XV &R L, ==
—n L TIEERY T T AL LTH, ERv T RiE=a
¥ 36 (Cx36) MOBIERINTEY, =a—r #f
TR LZHEZ S| ER T2 L ICUETHY (Hidaka
%, 2004, 2006) , F 7 AR EKE O AEBE THELL T,
Za—urOBEMEOETHERIN TS, ==
—R UHTOBEBR T T ADME 2 RAT5720i2, =
AF T 36 KT DRFRARPUREZAER T 2 Z & E
EThbH, axFT L 36 OMfANAL—TITxHT B HiK

(Cx36 MNENPUAR : Hidaka %5, 2004) 12MA T, AT
BUARTERYE (Kurosawa 2%, 2008) # W TCX v v 7 FES
DAL, B A A AT DU (Cx36 MlasMLIR) %1
L7z,

M= =2 —a M TOBR YT 7 A DGR % fit#]
T DD, Fx v TREAITHT D Cx36 MdPFk &
Cx36 MlsMILIAR & DS ROGE %, B#EY A CRET %
L, Spm OE X OYIA % 1,000kV ONEHEE DM &
JEETBAMEE T O L7z, Zhbobiikly, =a—n
AT OREEMICH D F ¥ v TS
M & Ffast S T gt Lz, Cx36 MBI,
LI CRERF ¥ v 7RG OB T OMINIC

, —a—rrOW

it s L P - SR B (R TR

LR OELZRREA LT, Frv vy THERICL-T
%, —FOMBEANES TR REINTZEERE -7
(hemichannel £ D), —J, Sum OE I DI % 1E
kL, S EE M A VT, Cx36 Mifast btk o i
EROSHEDN S, ¥ v THEE OSLARSE gt Lie, =
a— 0 R OBEERALO close membrane apposition D
M2 2 D EMLIC Cx36 AN D IR Mo SUGIED
Rohole, T OWAIEEICIS T 2 B BE L~
IVTOFIERIGIE L, Cx36 Ml FLA & Cx36 Milash i
KLDF ¥y v TREEITBT D 0ENMEE, HERL—
W= 2% v CEEE A IV 7o MRS R & it LT RE R,
AETWDHEB= 2 — 1 21T 5, Cx36 MZSMLAIC
E5 =2 —n HRERKSHEORS L, =a2—r /T
DX ¥ v TREETEROFERRITHIE L TV D Z &5
LN o7,
(3R]
1) Hidaka, S. et al., (2004) Journal of Neuroscience, 24
(46): 10553-10567.
2) HiH T2 (2000) HABMSSEEEEE [BMEE] 41 (2):
117-119.
3) Kurosawa, G., Akahori, Y., ffl 29 4. (2008) Proc. Natl.
Acad. Sci., US A. 105 (20): 7287-7292.

3. #MRRIRA 2 /0 EOMIRERG ED 3 RTIEERENT

HRERA, ERTE—, RARREE, PR Crufl Tl Ko - ISHZED )

F vy TREGIETXTOZMBaEMICA B D i
M ASEE C, BT M & EENEREEE T,
HKAEMOREIL, FHHREORR, HERICBT 2ER
Tl AT SRR e B I LT L QW B, BHEEM TIX
axFy e Ty I —, EHFHESYTIIA T
T IV —BHERZ R BEE LTHLNT WS, W7
7 U =37 I BESNCHEMER R S neng, K 4
EIEERE EodEEE A LT 5D, kill, 1 RF
YOREQ S THHAXRFR L URHIETRESh, ¥
X v THEG ORBFAEN LR, RS HE, ~IFx
FE L TOMRBEDFEMTINELAATH D, FoxldA
X F T ORANE L TOFEMBR S BT 5720, B
RS AAR & O R T AR K o TR AT

AR (EBSRTZERT)

ST,

RV BN— VIR E RS T2 A v V2% 0% X
—VTCHER, a—Fra—r&fiL, Yavuday
Rl R OB IR Kel67 M2 552% Lz, 2 oMl
EIROMERE R TH DN, RLEY (27 F A AT A
R) A & bRk s b3 5 Z L b TV D,
4%/ 7 F NV AT VT b REER, i1 2% 202 filk
IZ X » ABC-HRP {5 THEYE L, DAB, fitlg=v /L
TR ATHRE L, 1%FAI T ABRTEHREEL,
T X ) —VREITHIAK L, bR R AT
ol RAEHE N —RUERER, BEEE BN
(H-1250M &L 1,000kV) 12XV, [R5 %-60
FE 5H+60 i F C 2 LI A ORI BB R 21T o 72,
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A XF VORISR LR X5, IZIEAEO
T BE O MG SR B ICEA L TR Y, B
EEEELZE F XV~ b BB L L <R
LTW5D, fill x ORISR RIS K » THIESLTn

HILEERTDHE, TU—XTF50F ¥ —ICkoTH
BINDHX v v TG OBRENEL T OBIEICRE T2 L5
AbiD, 5%, 3 WILEBMEHTIZ LD A xF -~
2T v RO E RIS 2 TETH D,

X 4 b N
40nm gold particle

Ly

100nm

B1. 3P a3 N\TEEMIE K167 ICHITE5M 2XL 0 2 0RERGE, HMEELEOM
et DEE (white arrowheads) & LTH DN, Ty vy THEDAIFyRIILEEL
EZbhd, BOMAEEICIEEZRAD 40nm HFHH 51D (arrow).

4. MRAERODMICET SMAREFHIBIE (R

TR T OBETER T ZI T, W DhO#RED
WRER L o TERY, NMRIIKNAERSETHD, &
T, TRHEEZ 1L E A TSHRa NS O figh O fik-C R g &
Hf /N E & OO HEEER ORIk ICIEE A BEET 5 2
ERH LMo TE L, 2 THRAILHEEHREAD
BSOS R E Y, B RO ZE O H D
RIS 5 FEEZ AT, WfhoMaNEiE s 0B
IZDOWTHRFT LTz,

WEAEEEDRFIETILT v PRFER LIRIZ OV THEh O JRTE,

HEREIS R A O RE AT L72ds, AEETIET v Mg
FRRIC OOV TRIBROMRET 21T o 72, 7 v b2 BgRIEIEAN
B G L MALERED 2 BRSOV, ERENOMERIZ OV
T, HERHATE 1 T B ZnTS5, ZnT7 O JHTE & S ik
TSR L, F7o@ién D RTE% Autometallography
(AMG) IETHRII L=, 7> h~OFESROFEEIL 2 A,
ZnSO, (5mg/100g.b.w.) ZJERENE S L, 3 H BICHkE
BREL U7z, AR L 0 BURSEI R 2 AERR L, — ok Cix
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B % (AR I RIE )

FEBE 0D 723D =L DR O trans ] & 127k 5 HT TGN38 FT
ReOWEN —FEIEH AT o7, FRLBEH LV TOHH
W ZoT7 OBERRIIBERIURE TITVY, Z0Eo
HETI AT H-7650 T, EG)Y GJA I3 H-1250M (ZEEE0F)
ERWTBIE LTz, AMG IEIC X o THigh D JR7E & Bl52
T HIOITIE, WU A ICHREOG 21TV, BB
BEEROWTBIZR L, 2O 0FERLY TROBRIE
bz,

1 PRI L 28I TIXIENTR L E ) ZoT7 D4R
EESN MR D v DARENT, £ 72 ZnT5 O3ARIES
WERIBEII R LT,

2. BTBAMSIC X DHETIX ZaT7 ORI 2L VTEk
@ cis AR BIEL TUWi=,

3. AMG 2 & 5 Hi$p D JRJTE & R 8RR 713 MLE Z > b
TIHABRREEZRDD Z LIXTE o208, Wi
57y FTIZIENVEED trans QG 5 73 WHERLIZ
T TERBL DR T 2 AR O b, Z OMmITE



EE MBI L 2BEND LV L a7,
LROERERNS T v MESNFWHNE T LUk
B DS WAERL & COIRWFIFAIZ HER O B Y A A BAfR

88 8 T BR A L RV T Sl

THEEEATH D ZnT5, BL O ZnT7 BIFAEL, Tsh
DERFIZSOR L, fER DI & /RB T 5 AT AR S vz,

Autometallography ;&I1Z & 2 E8DBHE (FEnfk5H,

1 um ELIYEIA]) soriiafen

MEBEXRE, H&UNREHERICEIENOBEEZTTRUFAEPLTHALTNS,

5. BEk—21—Q0O >

T ARAEORBREIBEANTOREEE LD ET
astrocyte [FEETH DD, krx REEFRIEIZ L 0 Yoy
DHKD =2 —nm L3RRV 70 7ROy
FCHMIC AR EZRRCRETL LT LY, o
AU astrocyte 3B THMERREEZ BT 5HZ LI L 5,
Z 2 THRAITBEEEFBEBEICEY Ty PR T A
WLER D =L P Y AT AR % @RI astrocyte D ME VT 7
— T EATIR o T D, BEE LTI EHE, v U RO
ERIERIAMAESE O astrocyte (ZIFE H LRI 21772 - 7=,

Astrocyte 1% S100B 5 Ye a2 F3 U T RERL A IE o> J& BRI
BRE 7R B ARG DS FR O b, BEERY D, o
DIEIE D2 < IEHEBLRIC BT 2 BRI a2 T Y #b\f
Wh, BEZEGEREAICEL ST, SI100B 55 B
astrocyte 23HU Y & < BERLMIL O GABA SUGMEIX 24k T,
astrocyte DHEHEHRIL 50-80% T - 7=,

—J7, BEEEEEIZE|&Hi, T UYE ST astrocyte
DR D = OREIEZ B E EEBIC L DT 2D 7,
Sum JE LGB R 05, astrocyte O FEFER ZEHL 53 E

- J )T DZRTIEIERRN

Al P — 8 U1 ep = R R ) 272)

ﬂ%@%ﬁ@%wfwé$\%2 (2 £60° B ER MR
L NET T 7 4 — B 6 SRR AT o712,

ZORER, BERARIEZE E O 50-90%73 astrocyte (2P F 1,
ZHUTHEEE DT v b astrocyte DF — 4, K1Y, S100B
GIEBBDOT — Z L LT\ 5, BUE, FBICHATFIEK
O L CHEEICHRIEL TV D,

—JiT 120kV OF ¥ X LVEBH (JEOL-1400) &

150nm JE O HER L] { D astrocyte D 2L 57 ’E?ﬁﬂm:%@
FrE 3 2 IIGERKRFEC1° |IC£70° NET T 7 0 —fif
MrEEDTWAER, KV IRf»OEAMEE TRk I
ABEE BTG Z O TS 2 0NE M0 D, 272,

BT OBEEEEIL T 4 L L RE L%, PC_LTOM®
HHAELE TIZZ K IR ETH Y, 120kV T VX1
BHDO L D RTPH N AT LOEAN, HEEEED
PHHEDILRIZRFI R TH D LRI LT\ D, 5%, L
— WYL 120kV TV FIVEBBEIC L DT E & BT,
B E LB O LA EGED N ST 7 4 — AT
D TITETZNEEZ TN D
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6. MIEEIEEMRaA o DRI AR OMREMEEEDER

NEFR— OB ERR: - iR

FHEEW O FAE N ORI RGRFE T, R R O
FREIE, IR & I D M =45 I CAR(E T 2 RiBH L © &
% AR AiBEAIL ) 22 DA S D, MRATEGHAL X
s A=W O B SR D, RIS~ 5y
b W) AR EOEMETE D, HMIRE N DHE
MEZR B~ & S MR R O e TIE TREZERIRY e BT &
o7z MRRETESHAR O HTE - S BLEHTH Y, N
% - AERFEAE DA A A RN T2 Z &1L, [
D] HHDBEOIRTH L 72D,

B R OMRATESHARC R O D88 e LT, 2o
fatzns THIBE ) (206 - TR 2 EEEs 45 = &
DHLNTVWD (“Z=Lb_X—=F—F#H)”, B 1), 772D
B, IRV O 7 © o FE TRl (M) 23
2V, Z D% O GLHIT RT3 BT T S,
DNA G TH 5 S M TN HS D BN /ITE
L, Z0%O G2 ML OS5 7 v
TN T ENZEATT B, 1930 FEROBIG DR RLISkK,

IG'I i

!

|Gz| ™ | &
i

BEB D L
L EDEET
(Kosodo et al.,
B F)

G1

SZEI
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5
I
é’g x

é
%

I 1 B2

G2 REEHRY
(NG -
M)

X 1. fFEEEMEO T LAA—42 —EE)
HREE (G1-S—>G2—M, LEXEH) D#ETIZHE
Ly, IFAIERMRE O MR TSN TIREER &
115, gz sTiakiy, 7EALARY
EEEQICZEZHRRBRIE TS,
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B ITEEN T 2 A CE T2, FaMTolo~v T A
G VAR 2 AW T2 BB 2 A 5T T APEDRERN G,
G2 Wz 7 A VERBIZAD D MBI T M NERS &
ZURTETHD Tpx2 DFFOMEEICIKD 2 L RIE X
iz, MRRATESHARIEZ ORI LY, 70U alE X
OREBEMICHR VR MRS ETW DI (K 1), ix
AR ATBAL O 7 & ARIZERZICET B Tpx2 O RTE
fRENT %, AEPRFIFSUET O &L E 7RSS (HVEM1250)
ERHWTITo 7, EORE, Tpx2 137 B IZEE RIS
BRDT 7 A4 NR—fEDONRE = L LTRIET D 2 &0
Bk ote (K2), ZOZ L, BHEEEL T ofpRE A%
HME T, Tpx2 MUNE & B 2 DL D Ml I ERET 5
ZLERLTVWD, 2SO ORE, G2HIiCT Eh
VRIBIZED D MREREATIE, P NE a4 oo il e &
HIRAER 72 AR 23 082 7 TREBIAY) BB Th 2 Z L3I
Hani,

X2 BEEEFEMEICEL DN

R IR AR MR D 7 E S
ILERAD Tpx2 OB
%=,
Tpx2-GFP #FERNELF
FLRIT & Y iR aTERMEREIC
BAL, i GFP ik A
WTTpx2 OBREF®HEL
f=o K% (N) &Y BET
B3TENMILEERIZE L
T, Tpx2 B8 7 7 4 13—4RIZ
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7. BRBEMOBUNED 2 —IL “‘BUNREKIK D= RTEEHERHT

RILTEE], AFEERR OWRERRY - AR
Rl 18 IR EEARF RS - ] 552)

FIER, MEME (ERPORTERT - BERERHAIE o & — - TERENSHARIT =)

RAOMAERRT =2 —a 3 iit, Fff=a—
a0y ORKEEaT LT, Tha T 7 A %HHEN H
DEWVWTEREND PUNRERIE microglomerulus™ 737
bND, FAIXINETIE, FArTayTa RO
MR TR (3 R & RITRIMIIZE) 12X, Mol
REREDHEREE Y 2 — L & LT LTS I &
B 552 L7z (Yasuyama et al. 2002, 2003), 7z, TEV
X 7Y T, RSB OhESRE TES) oo
D =2 —1 A% R — K P HX (lobus
glomerulatus, LG) (244 L (FHEF 5, 2006), T DOREKE
DO—ERIEMUINARERBEROREE Z TR LT D (BRI E7H
B, RERT—F, 2009, £ZT, BROMIZIES A
DAILOHREE Y 2 — VO = IRITTEEEZ I O 2T 2 BRY
T, WUNRERIRD 27 L 7e 55 = o — 1 v OfKREE
W LGl EEFBMEEIC LV BRI 217 > 72,

vaUuYa UNRT SR ROMICINT, ¥ kg
ISR T 2T —R=a—m v &2 T T

NI UAT 2T —BHiRE AW TRERE (ABCIELE A
Z)v DAB ¥5) L, =A¥UBIRICa L7z, £, 2

E DA

1: JFIXT Y%K lobus glomerulatus 1243
MY DRKABFDILKBG (£8 ). REKIKIZE -
T, ThZEBRTHO0HRMERHAXROREZS
Za—OVOBMBERRIBOEE, H14 X, B
MNEZS (XL Y), Bar=10um

7Y ARMBRICOMT IR EZR =2 —r |
0.25M NiCL /K & 12N LTt4, ST URRIC L DR
& EIRERIZ K 2RI 21TV, =R ¥ VR I e Lz,
WAEA L b Sum JEOUIF ZER L, 8 EE B
H-1250M |Z & © IEFEE 1000KV THILE L7z,
vavYa unRzgRoOX ) KRR, ZIFEE (E
FB~40um) OD==2—u XA LT, BE R=z—1 D
FRZRAERIERE (EAE~6um) 23% / 2 K4 o &
HICIRTE L TRl Sz, Sl K5 RERH<,
R REBIC B DR DO EATIIMRR TE o T, — 7,
Ni A3V DEANCL s TERSINZIXT VIRFEZH
—a—r L, LG WTRERIKEZTERL (K1), SKEkE
NERZ BT T AMREZ R = 22— o OfhR & KR KD
(BEZ~1pm) BSHARCBZ SN (K 2), BREET
BB K2 BIEIT Lo T, MUINRERIRD 27 & 72 D il
SAEATBONL R & LA G (IR T 5 Z LR T,
WERDOBHEGI R TIHRAD T WITR AR D ENTE T,
7%, AWFGE O I ALHEE K FE TR RS ITARRR
AT BRI TRV IC & OILFEIFE TH 5,

- . - -
e . o S
| . gt - W P B
5:“' > A L
g,
Y
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®M2:DFEIFXFTYORNTEREROBREZE =2
— O OMBEHRRBKRE (KH) OILKEZ (=
8° ), Bar=2um
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8. MERIZEITHHE=1—O U DIEEEMEIZEY 2 = RITMEERT

THERSE (IR ER AR )

Adam C. Puche, Michael T. Shipley (Department of Anatomy and Neurobiology,

MR — P CTd DIRERDE= 2 — 1 E, AT
BOWTHMRIEIC L > T2 TEENLEDSTWVD,
AR =5 BT A 0D %2 T 7 subventricular zone (SVZ) 725
AEF N RIBRA IR LA S RE |29 o TEERR T NS lEE L,
WERIZBIEET 5 & RICEE L bk L, Bk
WRTET DR ~T &0 &< Bolfex [XEhIaE 0K
P OlEEMIEA astrocytes S ONE O JE JH O EHllIf & %
BiGE LTBEIT S Z & 238K LT (Bovetti et al 2007),
I CIIRRICRERESS I 3 1 AlE Ml ER L, %
OFAIZ MG L, B K O OEPFAIZ & 5 astrocytes
& DEMRIC OV TR EEFBMERIC £ D SR =k
JCHIRERAT 21T > 72,

GABA DOEkEER TdH 5D glutamic acid decarboxylase
65KDa (GAD65) K N K— I v OHREERTH S
tyrosine hydroxylase (TH) @ ¥&¥i % green fluorescent protein
(GFP) THEEXMMAT- I LAV x2=v s (Tg) ¥ U A%
BEVRIEERS, MRERAS 50um JEDHEREA T A A &Rl L

University of Maryland School of Medicine, MD, USA)

7o HLGFP HUlk % FIW TSy defath, —Eha =R HilE
TEHL, 1~3pm OUIF Z R UIRER SVZ Ol % 18
15 R T BB TS 21T 5 72, Metal-DAB  (Pierce *1)
CED=a—nrO=RuEMER, HELa BT AR
ERFD DY - FEERMREITER L), FER
2725 TR IO GMREN TE I, BIETITYa5
Eom Ex2fE LTV,

Fiz, 6~8 B~ U AOMWERHA D SVZ IZ cholera
toxin beta-subunit (CTb) % injection L, 3~7 H & (T % i [
E%, ILCTb HUfk & 5T S100b FUikz AV 7o i) B
ATV, BT —)L RRIETEIME#R%, RERICHE
e FEBSEE T O A 2R, IRER SVZ N DA HlAE o
WA ISR 2B LT\ 5, BUE, ZELTSVZIZ b
L—H—Z ANBND L HIC72Y, WEEMROERE M\
ELT&ER, 6% b5 &k &WREk LABNOWEEM &
FHIME, Z DJEI D astrocytes & D JFFERFRIZ DNV T &
D EREEE 7R ZROCEHRI &2 AT 5 TETH D,

9. EEEBHEHTO-OICER LI-EYEBORKRE
—EBUERV A ZAVEREARMREE S FHEORE -

AYTUETFT (WKEY - JERHEH) OZEZHRD
75, MENEFAIE (Dermal Photoreceptor cell, DP #lfi)
LR B DAL 7251 T % (Katagiri, Y. et al.
1985), DP IR FHAMIZ 340, JHPRIC 37 &3 72
WO THRE P DFEBITE 2, Y ETHEOFEE
B A BV, ZENZE RO MAS WS O
HO7=w, HESEELERE) F O & EERBIE LR AT,
TR ) R O EEBBER O T DI A 7 T
i, 2010 FEAFBFFE RIS LIz TERI L,

DP HfOBHMIE S, F5IZHhR ORI D72, JEA A
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FiET, RAEERE (GLRTFEERT: « FEE)
o= CROTRKER - AT
AR (BN & LB )

2 LAY R A U ek A, e A
(%1 700 ¢, 0.4um J=) % {E8L U Tl i £ BB (H-1250M)
T L, HiE (KK 7-8em) TiX 19 {8 DP ffaA
—REZ 72 &SN 7-, DP AIRIZAS 100pm ([T 5K
¥, B, £OmE G 1/3) (I3 ENBEET D
e L 722 ARG SZ I T D o SR OO FEEA T B2
0.5uAiTE DWIZR A H S Z & (B A), DP Ml 2> 5 H
TeRR O AEST 2B LT 1 BN OO DP a0
DA C/MRRERICA D Z L #6202 Lz (K C), DP6
A (F% 40pm) CiE, HERELEED DR EMRA O/



MRINCE D ETOEMRORE XL 310um THoT, £D
R B W TR O BRBIIZZENZ B, EFT DM
TR N> 7=, DP HJE ORI IE AR

(Supportive cell, SC L) MTFFEL, FRIZHIZRELEERIZ
FTEOERROND (MB), £/, /IMIRROKRIZIX
MWK ZRID L2127V THRNGFAET D (Katagiri et
al. 1990), SC AMIIIEZ D & DAL TITHIMRICFE O 5 Z &
MTEDH, MOFALILHE < M CEBEBLL T LR
LV, DP6 HIfa%E 5 SC MaiLZ DO D 4 &
EHEE ST,

H D&

78 i P 2 B L [V R T S

HhE) (KR lom) I3V C, B2 TR I 1< photic
vesicle 2ARFEET, DP Mk & L CIIshE R EEE R
DP1 & DP2 flfla% R 2 Lz, Zh b ofidid/ Mg (8
5-6um) T, KREXZREAMIEEZ LD, FTOMH
FEOIREH LS, ENEN | ROWMBHRHT, 7<I
(1-2pm) ¥ < O/PHFEHRIC A D (Katagiri et al. 2003) L 7>
L, M DP @i (33 & 7 5 SC Mifansiged bivied -
7o DO Z &G, DP HIIEOZR ITHIIE O L OFIHIZ,
G IC B 54 5 BT R O ER SN D B X5
s,

NB

(A) RUA®D DP6 flfaDFRIELIAE (). MIROEAE, HEBOMMEERN SEBENLAIZH

T, DPI#IfEDE &S,

(B) DP1iBIEDBMZRAIAE, MHE (M) DREZEE 5 I (SC) DEAFE, BRONKRE

[SITEVEEREENH D

(C) DP#iRaEt.8{EM DPMMDEEILL S LN AR 4R T, DP6 #IAZIL < D/MEERIZA S,

(D) ##¥D DP1 (F) & DP2 (£) MDD &H 55,

(E) BHEY T b DeltaViewer IZ& > T, DP1 (F) & DP2 (X&) #EOR, #%, MEE, #@E
DERERE ZTOETEEE Lz, MHEROBRIIELEL/NSLHEER (NB) IZEFRKT S (K

#H5  2009),
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10. HEHRBETILBVERV-HHNES =

SO (MILRF RSB - FIRIEOTIR -

A—AVOREEIE

B o B SR ET)

EDERE GO SLERR R - 57 - ZE RS
AHtER (EBSEORIERT « IBRRERT I o & — « TERENE BT =)

7 v NERWEAR RS 2 323 2 BRI R B58% (SNB)
%, MEECEEE (L5-6) ICTFTE L, HEEALOMER Z A 4R
TiH# =2 — U HETHY, REDEOHIER L, o
PEATENC EE BB A Ric T o Tnd, —%,
T Fe 2 1x, A MY AT R (GRP) OFBLAME

W, T v FOBBEIICARICSE WD & 2 HHEIC AL
L7~ T v FEBE GRP =2 —1 0%, L3-4 (HEiciiia
RIFLE L, L5-6 ([ZALE T Dt ohb i 2 7 2 B Ak

B E TR A2 B S E T e, 2 OEEE GRP RITHBE
PIZHRRR Y NU—7 5L, BHEMRREHIET 5
ZEITRY, HEMEMEREREAZFRET L TV D 2 2B BT
L 7= (Sakamoto et al., 2008, Nature Neuroscience), 5%
TliE, GRP ffEfiik(b kL SNB == — 1 o Ofif 7
G L BMARDED Z EICk Y, BIEREZEMNIC
SNB == — 1 OfPIRZER EIZ GRP (EEIED v F 7 2
ANBFET 20%, B EE B2 BV O L
Tro ~NAXFUHE—VPREEILT RV U T2y
MZ & D WTHAE# SN2 SNB ==2—1a v %7 hT 2

FNARU DV UHET, £72, GRP ik bk 2 1tk
DUT I ) RUVVAET, EhERE AL, BE

JEETHMBE T C2EARATDI LRI Lz, 0
fi A, SNB == —nm  ORBRRSSE LT GRP 25 T0% <
DYVFTABFLELTND Z EBHL NI~ T, B
KRUREH O LR CHE IR B G- L TH Y, SNB ~
DR GRP 7 A AT &4t U CTHATEY 2 Hilf8 L C
W5 A BEME A R B X U7z (Sakamoto, Arii,
Endocrinology, 2010: 151, 417-421), BIfE, Zh & OWAT
PEAZRRE & SRR LTk & B A o T2 Je g e Al
EMALTC, BEEEFHMEE T, ZAMICHITZIED
TW5,

YL EOFERIL, KENIWFRFETH D Endocrinology
it (technical communication section) 7> 533K LTz, F 721
AR 21 B SN BRI O EH 2 PR TH D,
50 [B] H AR b s ih 2y - TS, KOS 115 [\l
B ARfER e - REPNESTT —# O—ME R
L, REREx

Kawata,

&7z,

11. Three-dimensional analysis of mitochondrial formation dependent on the status
of p53 tumor suppressor protein in human colon cells

Young Rok Seo (Department of Life Science, Dongguk University-Seoul, Seoul 100-715, South Korea)

In response to ionizing radiation (IR), p53 has been known
as a critical regulator of apoptosis. p53-dependent apoptosis
via mitochondria has already been recognized by other
researchers. Mitochondiral outer membrane permeabilization
(MOMP) is one of the most prominent apoptotic
checkpoint(s), and cytoplasmic p53 can induce MOMP by
direct interactions with multi-domain proteins from BCL-2
family present at the mitochondrial outer membrane (MOM).
Most of the studies previously performed related with
functional aspects of mitochondrial formation, but none of

them has focused on the alterations in mitochondrial structure
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via the p53-dependent apoptosis. In this study, we

investigated the potential roles of p53 protein in
mitochondria-dependent apoptosis employing a high voltage
electron microscopy (HVEM). We observed mitochondria in
HCT116 p53 wild and null type cells treated with IR. In order
to definite understanding of alterations on mitochondrial
formation, three-dimensional reconstruction is in progress
using IMOD software. Our result might suggest a new
approach to understand p53 function on mitochondria in

human colon cells.
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12. 3-D Reconstruction of Plastid Crystalline Bodies during
C-4 Cellular Differentiation (II)

High voltage electron microscope (HVEM) has been used
to reveal the distinctive structural pattern of the crystalline
inclusions from cotyledons and shoot apical meristem of the
C-4 Salsola. The research has been mainly focused on the
initial stages of the plastid inclusions seen in varying degrees
of the different cell types. The origin and formation of
crystalline inclusion bodies (IBs) during C-4 cellular
differentiation were examined for each tissue type. The IBs
were formed only in the mesophyll (Fig. 1) and epidermal
cells, but not in the bundle sheath cells as in the mature
Salsola. The plastid IBs in both cell types exhibited paralleled
and paracrystalline lattice structures, but the latter was more
common in the epidermal cells. In the mesophyll plastids,
usually one IB formed with membranous boundary, while the

epidermal plastids developed more than one IB that occupied

Insun Kim (Keimyung University)

a major portion the plastid volume. The distance between
paralleled elements in mesophyll plastid IBs was not
consistent in the margin, whereas it was consistent and
showed about 10.2 nm distance, in the central area. Upon
appression of the newly joined membrane elements to the IB
margin, the distance among them became consistent with
growing elements. The thylakoidal membranes that were
adjacent to the IBs were related spatially to the elements in
both cell types. The new elements of the growing IBs were
probably derived from the thylakoidal membranes located
next to the IB (Fig. 2, 3). On the basis of the plastid IB
formation in the cotyledons and shoot apical meristem, it is
suggested that their development initiated quite early during

the C-4 Salsola cellular differentiation.

Fig. 1. The IB formed within the mesophyll plastid. A higher magnification of the mesophyll (Fig. 2) and
epidermal IB (Fig. 3) showing the element origin from the thylakodal membranes.

13. Ultra-structural Analysis of the Brain in a Drosophila model of Alzheimer’s disease

Se Jin Park, Sung Sik Han (Laboratory of cell engineering and 3D structure,

School of Life Sciences and Biotechnology, Korea University, Seoul, Korea)

The mushroom body (MB) is one of the most clearly
distinguishable neuropil structures in the insect brain. Many

studies have suggested that the MB is important for olfactory

learning in Drosophila. In Drosophila, mushroom bodies
consist of a calyx neuropil, located postero-dorsally in the

protocerebrum, which is assemble with a forward projecting
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pedunculus that, anteriorly, divides into an dorsal lobe
extending upwards, and into medial lobe that extend towards
the midline. Structural mutants of the MB disrupt the
establishment of short and long term memories.

In brain, neurons are the cells of chemical communication
and have many size, lengths, shapes, which determine their
functions. Therefore, it is necessary the structural study of
brain as a basis for brain research. To elucidate the anatomical

basis underlying its function, we studied how the MB of

Drosophila is organized by its intrinsic and extrinsic neurons.

And to further advance understand the structure of MB, we
analyzed the three-dimensional (3D) architecture of the calyx
which one of MB region using a high voltage electron
microscopy (HVEM), which has been effectively applied to
study three-dimensional structure. We have attempted to
make a 3D-reconstruction of testis structure in mip40 mutant
using IMOD software. This research might the basis of
understand neural structure of MB may underlie that how MB

effect the brain function.

Fully elongated Wild-type (A) and mutant (B,C,D) spermatids. (C,D) showing reconstruction
and rendering image respectively. major mitochondria derivative is mostly filled with dark
material in wild-type (A) Whereas in mutant showing mitochondria is sometimes lacking.
scale bar; 500nm, in panel A, B
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