it s L P - SR B (R TR

T v 1 R - e e[RRI P SRR

( B X ]

. Analysis of dendritic spine neck in normal hippocampal neuron culture and chemical LTP model

(TM JOO RAYU FEDY) oot ettt nses 188

2. fhigAIIae S121T 2B HOIE 2 X 7 B TR B O 3 RTTAR IERRAT
GEIEEZR AT oo 188

3. MEPNERER D43 A0 2 B3 5 MR L S RIRT SR

(P FH ) ittt ettt e SRRttt een 189
4. WHRERTDA Y 7 UEF veliger SIFEDHRIZ A & 41 % photic vesicle JE IR 08 & £ ERHBLLE

T TFUZEA) ittt 190
5. RMEK=a—n « 7 U7 O =Rt ERAT

OB FH 7)ottt 191
6. BRYT T AL LI MR N ON = 2 — 1 OBRRSSE O s

CH BT T ottt 192
7 . Three-dimensional analysis of ultra-structure of functionally identified neurons in the mouse olfactory bulb

(TEBEIETEITD) ettt 194
8. B R~ R T A LA 6HHV - 6) JEGHIED 3 RoTid Fs s

(T FEE 1 ) et 194
9. FHREET VI Z O FHENER = 2 — o > OJFREZ/L

(BUARTEFEIET) ookt 195
10. Study on the Bi-1 role in Mitochondria in C. elegans using RNAi

(YOUNZ ROK SEO UED™) ettt ettt s s et s s et e st s e se e s e s e s e s e st s s sanasasaeaes et esesesenanananes 196
11, LA ATEE ARG D © ORPRHIE AL BB R D BIER

(VB TTBITIZD) oo 196
12. 3-D Reconstruction of Plastid Crystalline Bodies during C-4 Cellular Differentiation

13.

(TASUN KIM).c..ttttt et s bbb ss e s st s st s s ns s s s s nee s s 197
Ultrastructure in testis of mutant mip40 of Drosophila melanogaster

(SUNE STK HAN FED®) .ottt s s a ettt e s e st s e se e s e e s e s e s e s s s s sssasaesesseeses et s ensnananes 198

187



APERFERTAE B 45 30 % (Dec,2009)

1. Analysis of dendritic spine neck in normal hippocampal neuron culture
and chemical LTP model

Jee-Woong Kim, Hyun Wook Kim, Im Joo Rhyu

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

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

hippocampal neuron was transfected with a vector containing

Serial
Tilting
< Images

-

Tatsuo Arii, Keiji Imoto (NIPS)

GFP using a lipofectamine 2000 protocol. Two-four days later,
cultures are visualized at high resolution on the Pascal.
Transfection yields normally several (10-100) fluorescent
cells in one dish. The neurons was fixed with 4%
and fluorescent DAB

paraformaldehyde signal into

precipitation. The neuron was embedded in the in
Epon-Araldite mixture and well stained hippocampal neuron
was cut into 1-2 micrometers section and was observed under
the high voltage electron microscope. 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.

3D
Electron
Tomogram

The electron tomogram of dendritic spine (right) was reconstructed based on serial tilting images (left).

2. ML EICETSMEERCIES VNI EGRED 3 RTIBERN

EEERA, THES, RAKE, WHHEA, SHe—

ZiRE OMARESEEO VDL D THA X ¥ v
FEAE, BEEET AME L BEENEREESTIT, RAE
OTFERETERK, Mtk O R, MRRICB T 2ER T
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MMTEEBE T OEER T 21X LD, W O0DOREFED
HRER L o THEY, AMRICLARESRTH D, F
ToHEROBEURE CITRR, g, BAg, MR
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HERZ Db DAL T 2 FIEEZ AT, HEpOMIEAE)
HEL ZDERICOVTHLNTT S,
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FERD, KR AT TR =L D E S R O M
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ROAMUDTEILAHE T - 722 & ZnT7 ORBIEX =
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4. PHEERIDA V7 T EF veliger EDRIZH 5N B
photic vesicle FZEBIE DB S L EEHE
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$H) OMHKEHE Onchidium sp.i%, JFFENT veliger $h4EH] %
BT, BRISEWERRIC
ARIZPEIRT: 8 H H @ veliger ShAEIZIFENERK S, £
FFE, PWEEROBKDIRE 2V, MEOHIIILE AR
BhAHETH2OTRAELTRDDLILENTED (T
B 1999), MEA A I T AYLtE AR RRIC
M52 50T, BEEEBEL - T, EEHUIFIZEN,
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(PV) IR AAI T AREBIZE > TRREIND,
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<, IRIFEET D &2 MBI A4 R HRkRI T &
<785, TO, M L HERGIIR 2 AER L, IR
DI DBIEE & 1T > 72,

(B SRR O S A % e, IRA A I D LY p
EOFEIFAERE 25 B LV 28 22, @&/ EEH
2L, 1,500~20,000 {5 CTHIZE L 7=,
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FRICEEAFBEOEED L v X (£ 5um) BALET 5,
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S AR R A 2RSS PV IRHIBLL T 5208, ]
WEOEBRRRBENIE AT, NEA R I T LAY
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5. RIXK=—a1—AY - J T OZRTIEERHT

T E CTHAEF NIRER S 7 A ] O AT 21T 7
S T&EBRIC, BHERY A 2L T 7 A
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ZHET, YT T ARB OIS T T AR TR 5
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ZFMALTT v RO~ U ABRKRO T DY iR % e
BT astrocyte DFFNT 21T/ > CTE Tz, BFEELIXT v MR
ERPERMIA)E O astrocyte (2B LT 21T/ 72, & D
— Bl ERBNT 5,

astrocyte DFEZREIL L VYt THIE SN,
JAPAICER Y &< SLikgE 2T, (MEEEREE)

Sum & 2L VY] i O astrocyte O 2% IR I FLR
(TIEDS 0 R 2 B BT D, (K a, b) ZOH
Sk 20 AREIZ 607 EEEAHRE L () NEY T T 4 —ff

—a—a

hili 18 (1R =R RS 1 272)

b ZRITFEEE AT 9 & (d), TN VYA (a, b)
MTVHNVEBRT — 4 (e, D ICEMIND, ZD=RIG
voxel 7 — & 75 2nm RO FY R B EE T (g),
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DD,

S100B DG fEYeth, ik, FERLAHIL O & PRI M0k 7n fo s
SOBPERTRD B, F 7= FERIE0O GABA BUGHE T 245
TH Y, MIEEHEEIEN & astrocyte DHFEFR DO LA Z
BT, BT 2D TV 2,

[EDEA]
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6. ERVTTREMRL-MERVK=
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B 1: Z2—ACORKREEOROX v v THEHDOK
T, BYSSHROBKEEMOMEEZEMELD,
FZKFEL), EE 5um L]/ 1,000kV DINEREE THEE
SEEEFTHEMER. Fr¥aoTsYCEBE
Neurobiotin THIFEMAZ®H L TRBE LTz, ¥y v THEE %
L THEEL L 7= Neurobiotin &Y, BEYESIT<H )
Uil DEHREENEB I N, BB T - FEEN
ICHEM LT, #HREEOHMOX v v THEB (close
membrane apposition FZEED LSRR ZEHEWL T, ¥
Yy THEHMDOKE S ZERILI, Close membrane
apposition FREDEMMFELLD Lif & TIHIZKHNZE T
Hd. KX vy TREROKE S FHORIMARIC 15.5
um THotze TNZTIADEEFLTOERATERE
ht=. (A)-20°, (B)-12°, (C)-8°, (D)0, (E)+8° & (F)
+22° , Scale bar: 10 um.
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7. Three-dimensional analysis of ultra-structure of functionally identified neurons
in the mouse olfactory bulb

THIERSE, MBE 18 (IR ER A EAR )

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

FxlXonET, REKEBBIZBITOEENE=2—n
R PR & TR R RFHE O IRIT 2 D T & 72,
ZORER, GABA RIE=2—1 % 1~2 fHORERIE
NTEREOHENEE>TWVDHIDIZXL, F—I %
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University of Maryland School of Medicine, MD, USA)
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THRZAMEER & 2% 7 b T3ROS TH
GFP (+) =2 — B Il TEHEEER LT, Ll
BHEHE O VSRR & R TR ERIR N 22/ D 35 72 5
FIARRARID, BEEEFBMEL AW BIE 21T -
720 T OFER, GAD65 GFP (+) == —1 1% 0.1~0.4 um
BB 22 ZE N 23 0, FRAICEALL 2
W, 3 I LT ZERDBHE BN TRDY B AR BRIRNITRR
AL BiEEsS 2 LT\, Ziuixt L TH GFP
BNLRKE 04~0.8 pm D ZEH
MRESHEATL, HRINCEERIR A 2 U722 &R ERIEN
2, IR AR LT, £ b0
FERONNT ZIRSFINCE E D 2 L 3% <, 3 OB
FNThoTe, TOXI TR DMRZEME L RBET
HIE== X, RERIRN TR 2550 2 R T
ZENRBENT, £7-, Tg 7 AEH GFP HiikZHH
HAEDEIZRENL, EELEE M2 B T A 22
EROMATIZIERICAATH D EEX O, BUE, b
ETT 7 4 —IEIC K D IR DM 2R = ROCHT 2 it
Tn5,

H==—n N,

—

8. ERAIRZYAILR 6 (HHV - 6) BeLHpam 3 Rt EHIEE

B b AV R T A VA DRREAT X — T DR
IZDWTH, BEES/MUEETH D L v ot b, il
BADOERIETEH D &V O WENRH D, HHV-6 1%, flod
ANIVRAGA PR L TR, SEFEEDOT 7 AL b
EHL, AT Ra—7OEEOENREZnE VD R
ERABICORT— I — &2 B, T, HHV-6 BYAia
ZH BT, JEEID YA (0.3-5um) SRS E AR E I &

194

HHEDF (] LR R B 38

R ADITER

D ERIEAZ R L CTHFFE A D TV B,

1,000kV D N EE % F T 5 8 & EE 7 B
(H-1250M) L5 AT VABIEERITH & LblL, NEST
7 o — AT FIEE AT 3 IRoeHE & R L= X
— 7 OGENEZRET D70, BETHHEEL O
B C, i 22 IR & FEBRIITRGT L T D,



T8 e FE T - B BRI (R SR B o

9. FAKEETIEMEZRA UV -EHNESH _—_1—0O DRELEL

BOATERE (W IR RABE « HARBARTIERE - BRI & i 52 BR AT
e GO SLER R R T - M - ZE RS
ArER (CEHESARTIERT - IHSRERHHIE > 7 — - TRREIT AT )

7 v b O BRUGHEARF & SRS T D BRIV R R R R
(SNB) 1%, MEEFABE (L5-6) \CIFAE L, HEEALOPER
Mg s R E = —r U BETH Y, B - WRER L,
HEOVATENC EE R RR 2 RI-T 2 LnmbnTnd,
7 v NOEBERNG, BERLEY (Tr Ruary)
7% SNB EBj= = — 1 ORPMREE LICFEET DT
AEEFEHL CTND ZERRESNTNDIR, Zhbd
SNB IZAT)T % > 7 AR O R o [7 &
1%, RERENTOHARY, —F, B IE, 7
7 I gastrin-releasing peptide (GRP) DFSELAMEIZ LL~,
Ty FPOEHICAEIIEVW EEHBRICRARVWELE
(Sakamoto et al., 2008, Nature Neuroscience), 7 >~ hHFHE
® GRP == —n1 0%, NEBED L3-4 FHTi ik s 77
L, BEfED L5-6 ITALE T D EERCH R & 2 £ 5 B
FRAZIC £ TR 2 BE S T, EREICHFET S
GRP ¥ A7 NTAFRENICHRER v P U —7 5L, H
AR ZHIET D 2 Lk v, HEMEIERRE A RS L T
WHHDEEZ LI, AIFZETIE, GRP ik by
& SNB = o —w O THIERE & A hE D

ZLIT k0, BIIEREEAIIC SNB = = — 1 U ORHRZEE
FIZGRP v F T RADANR S D0 E 5k, BEILEET
PSS (AL : H-1250M) & HW T~ 7,
WTEVHELAF X —EfEEa LT F U VB
7 2= bk (CTb-HRP) |Z X ¥ #ifTMHAZE <417z SNB =
2a—ar%&7 T AF ARV (TMB) T, F7z,
GRP St eta s 7 2 /) XYV (DAB)
TEhENE AL, BEEETEEE T CXNT 5
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10. Study on the Bi-1 role in Mitochondria in C. elegans using RNAI

Seok Won Jeong, Jee Young Kwon, Md. Mujibur Rahman, Jee Yeon Park, Hye Lim Kim, Young Rok Seo

(Department of pharmacology, Institute for Basic Medical Science (IBMS),

School of medicine, Kyung Hee University, Seoul, Republic of Korea)

Apoptosis-related signaling pathway has been issued owing
to a number of health problems including neurodegenerative
disease. Recently, several homologous of animal programmed
cell death regulators have been identified in human cell. Bax
Inhibitor-1 (BI-1), among the cell death regulators, has been
known to decrease Bax-induced apoptosis. However, BI-1
function and localization has not been elucidated clearly. We
identified the BI-1 localization that associated with both ER

membrane and mitochondria as a novel aspect of BI-1 for the

role in apoptosis process. Searching the BI-1 like gene was
done in C. elegans as an alternative animal model. We
attempted to investigate a role of BI-1-like gene in the
3-dimensional mitochondrial formation of C. elegans using
High Voltage Electron Microscopy (HVEM). We are on the
process of making the construction of 3-dimensional
mitochondria structure in C. elegans treated with the RNAi of
BI-1-like gene.
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12. 3-D Reconstruction of Plastid Crystalline Bodies during C-4 Cellular Differentiation

High voltage electron microscopy has been used to reveal
the distinctive structural pattern and development of the
crystalline inclusion bodies (IBs) within dimorphic C-4
plastids of Salsola. komarovii. Formation of the plastid IBs
has been investigated at the sub-cellular level of the two
different cell types. The plastid IBs in mesophyll and
epidermal cells both exhibited paralleled and crystalline
structures with membranous boundary (Figs. 1, 2), but the
arrangement of elements consisting of the IBs were different
at initiation. In the mesophyll plastids, aggregates of IBs
initially formed a different periodicity, while the epidermal

IBs were rather uniform. The periodicity distances between

InSun Kim (Keimyung University)

membranous elements were rather irregular at the margin, but
eventually reached to about 10 nm by the newly joined
membranes that were just added to the growing bodies. In
both cell types, however, the elements of growing IBs were
derived from thylakoidal membranes of various orientations
that were adjacent to. The plastid IBs examined in the two cell
types probably originated from the neighboring thylakoidal
membrane system, although the size and internal structure of
the elements were relatively different during early
development. The epidermal IBs were usually small and
central, while the mesophyll IBs were irregular and situated

randomly, but close to starch grains (Fig. 3).
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Fig. 1. Crystalline inclusion body (IB) formed within the mesophyll plastid (P); Fig. 2. A higher magnification of the
epidermal IB exhibiting the element origin from the neighboring thylakoidal membranes (arrowheads); Fig. 3a. 3-D
model of the IB and starch (S) within plastid (3b, tilted image).

13. Ultrastructure in testis of mutant mip40 of Drosophila melanogaster

Se Jin Park, Kyung Eun Lee, Sung Sik Han

(School of Life Sciences and Biotechnology, Korea University)

In drosophila, co-ordination of the cell cycle with cellular

differentiation is essential for the development of
spermatogenesis. These two developmental pathway are
independent, but must be co-ordinated to ensure that the
massive morphological changes that normally occur after
meiosis are not initiated prematurely. Meiotic cell cycle
progression and cellular differentiation are linked by the
function of the meiotic arrest gene. The meiotic arrest gene
control differentiation by regulating the transcriptional
activation for many differentiation-specific genes. Loss of

function in meiotic arrest gene fail to undergo spermatid

differentiation and eventually degenerate leading to male

sterility. Mip40 (Myb-interacting protein 40) is testis-specific
meiotic arrest complex which involved in spermatid
differentiation. In this study we examined structure of testis in
mip40 mutant of Drosophila melanogaster and found the
morphological change during spermatogeneis employing 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. Our results might
suggest a new approach to understand that function of meiotic

arrest gene in Drosophila spermatogenesis.
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