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1. BEESBEFNEYT T 74 —IZ&3BHANAZEAMIERNDO N /NED = RTEHER

Hi R R ERRT: - R

WFFERT - AFFEED)

AN
Rl RERE RO ERRT: - Bl E - AR ER)

ez BRI O/ NE (photic vesicle) £ 80nm D
clear vesicles C/Ma{E (ER) O O—2>ThH 5, ¥
KBV - RO BAT RS AIANIC L &ICE £,
BOEHERFE S X7 E VT ) 7 a ADJRERRM & LT
LD, MEEHOr K7V — LT 7 a ARICEND
T, VI 7 aNFEMER RV o OBAEICEAH
ll-cis DEFGIRE 725, F/MTIMIRA A I 7 2Yea T
BRLEa N TR RNERDIOT, RGN 2 85T
TEBEBSETE 5, K RORAGRIEEZ D702, A
YT UEFHE (WEOCIERE) Sfma v, Rz
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5-60° ~— G RNCAEEEZ T, RIOBOWE %€=
— hicHix, AEEEXT-BEOBERIOBRICERD KD
WU fTE S DR EITo TR LT, 74 VAR EE
L, A% ¥ F—THViAL, T—F&TVZMbLT,
T I X MU LT — O T — ¥ ONLE S W X ERRT

I ER

7 b DeltaViewer & FH\ 7z,

[F5R & B52] SEBFITEREZEX T 2-3 KiREL, 1
DU =3 200 Kl ir o T, D, BlEFO T 4
VATEHE (3-4[E) RTANVABURITHEST, JRT 4V
LR, 2 MR NREDLTEAL, TUXNL
%12 photoshop IZ X AFRENMLETH Tz, £z, 7+
NADT I HNMUIFAF ¥ T —IC L DEY IAHB D72
LlZRoTTF—FERKREL eoTe, MM ARFE L
THEEDO—Z )0 B> Tilikg /e Bt A XO—#HDT
—& L Uiz, (MBEADEICE, ARAVWRES e A

Kip LD~ —h—%2F Tz, NMESDEOE
B (FH CIEM) IZEN TV 5 DeltaViewer & A7z,
MNEEDERTE T —ZIZO\WT, VBV T T 4 — R
Hrv 7 k IMOD & HW T =Rt 217 -7 () .

2. ¥y TRAERLEBEERVRE - 1 —0 U ORMIKEEDEE

Gap junctions represent an important means of direct
cell-to-cell communication between coupled cells, which are
aggregates of intercellular membrane channels formed by a
family of connexins. Gap junctions are the major structural
elements of electrical synapses in the connected -cell

population. Study of electrical synapses needs comprehensive
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evidence showing functional significance by simultaneous
dual patch-clamp recordings between neighboring cells of
certain neuronal type and structural identification of gap
junctions between the examined cells.

Electrical synapses in networks of inhibitory interneurons

have been extensively studied. In contrast, studies of gap



junctions between excitatory neurons in major neuronal
pathways are considered to be less copious and in fact might
be relatively rare. In retinal ganglion cells, the occurrence of
electrical synapses between neighboring cells has been
proposed by electrophysiological recordings of distributed
spikes. For a specific cell type, a-type ganglion cells (a-GCs),
synchronous spike activity has been described in the cell
population. In the present study, electrical synapses between
a-GCs were detected using combined techniques of dual
recordings, high-voltage electron microscopy and connexin
immunocytochemistry in rat retina.

Measurement of tracer coupling between a-GCs resulted in
preferentially homologous occurrence among cells of the
same morphological type. In high-voltage electron microscopic
analysis of 5-pum-thick sections, direct dendrodendritic gap

junctions (average size 0.86 um long) were present in contact

i FE - B L (R T S

sites between tracer-coupled a-GCs. In dual recordings from
pairs of neighboring o-GCs, bidirectional electrical synapses
and precise temporal synchronization of spike activity were
detected in the cell pairs. Connexin36 immunoreactivity was
undertaken in Lucifer yellow-labeled cell pairs after patch-clamp
recordings. Confocal laser-scanning imaging demonstrated that
connexin36 is located at dendritic crossings between electrically
coupled cells. These results give conclusive evidence for
electrical synapses via dendrodendritic gap junctions in o-GCs
of the same physiological type.
3k

Hidaka, S, Akahori, Y, & Kurosawa, Y (2004) Dendrodendritic

electrical synapses between mammalian retinal ganglion

cells. Journal of Neuroscience, Vol 24(No 46): pp 10553 -
10567.

Figure 1. A, A confocal projected image demonstrating dendritic interconnections (arrows) in Lucifer

Yellow labeling of a pair of electrically coupled a-GCs. This cell pair showed bi-directional

electrical synapses by simultaneous dual patch-clamp recordings.

B, Electron micrograph showing the direct junctional contact between Neurobiotin-coupled

neighboring a-GCs. The occurrence of dendrodendritic gap junction (arrows) was revealed

by high-voltage electron microscopy at 1,000 kV in a tangential 5-um-thick section.
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4. FZERMROSMEICH S B EFHNEEDOHR

HIZEER DT v b R 8T 7o (e &
LAY Z L DT E DEBAINSFES D L F b T
Who ZOMBIIMHREEIAOD 70 BT, AR
Roha 7 ) 7Hila, 37kbb, AU a7y Rata b
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KT LHDIK LT, ADX BETIE, BEOR TR DOZE
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MFEBLL TRV, CA3 FEBOMREAI TIZZ D X 572
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AR d1T D R R, T AT, AEAEHERE
72 LI T A0 URER T TH Y, EOIERITHImRE
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BF2772) U RERIGE, ZIEEmICALNDG O
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—¥piE

A MELIRER, BREEHWT

B. AYEa1—4 FEYSTATIRTBELEZY SR VREBERIEDIEE, arrow, endosome. scale, 2um
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8. MHZL%E neuroepithelial cell H 5 DIER TR HIT & S faFEHARE & R

INEF— (KA « <> 7 275 7HF5EFT + Molecular Cell Biology and Genetics)
Bl 1, JEEESE (EEBRERFRE - MIRERESRM - HEte B - WEREREYS )

Recent studies on the generation of neurons from their precursor
cells (=neuroepithelial cell) in embryonic mammalian brain have
revealed that these cells do not completely round up in mitosis, but
retain a very thin basal process throughout cytokinesis. Using a
mitosis-specific marker, we have also observed that the basal process
of neuroepithelial cells dividing at the apical surface of the ventricle
zone is maintained during mitosis, although it becomes quite thin (less
than 0.5 pm in diameter) and long (more than 100 pm) extending to
the basal lamina. We hypothesize that despite its thread-like shape,
the basal process is actually divided during cell division.

We have established a method to visualize the ultrafine structure
of the basal process. Since the basal process is too thin to obtain
spatial information by light microscopy, and too long to be
followed its entire length by conventional electron microscopy, we
have used High-Voltage Electron Microscopy (H-1250M, NIPS),
which enables us to observe thicker sections (up to 5 um),

combined with preembed antibody-DAB staining or Golgi

AIER

impregnation method. Thin processes have been observed
extending from the mitotic cell body. Our results raise the
possibility that the basal process of neuroepithelial cells may be

divided during cytokinesis.

Fig. 1.
Basal process of mammalian neuroepithelial cell stained
by Golgi impregnation. Note that two bulge structures
(indicated by black or white arrowhead) are connected to

the cell body (below the frame of the image). Bar=0.5 um
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Zefi R & R £ T BAMEE (UHVEM) TElsE L=
2 —F IR DB EAT T2 b D TH D,
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2. 3D reconstruction image of cerebellar glomerulus
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10. 3-D Reconstruction of the Crystalline Bodies and the Rhabdomere Formation
during Development

Image processing by UHVEM and electron tomography has
offered major contributions to research areas of both cellular
and subcellular levels. Furthermore, such advancements have
enabled of 3-dimensional cellular

improved analysis

structures. In the present study, we attempted to reconstruct
the 3-dimensional plastid inclusion body which differentiates
during CAM metabolism, using UHVEM from the National
Institute for Physiological Sciences (NIPS) in Okazaki, Japan.
The spatial relationship which forms between tubular
elements and the thylakoidal membrane and/or starch grains
have been investigated within the plastid inclusion bodies in
CAM-performing Sedum rotundifolium. After fixation of
immature mesophyll tissues through a high pressure freezing
(HPF) technique and chemical processing, the specimens
were cut into serial sections of ultra-thin (60-90nm) and
semi-thick (0.15-1.0um) sections, double stained, and carbon
coated. They were examined primarily with the TEM, and
tilted every two degrees from +60° to -60° to obtain

2-dimensional images with UHVEM. Diffraction patterns

ek ol
]

InSun Kim (Keimyung University)
Sung-Sik Han (Korea University)

were attained and digital image processing was performed on
the elements of the lattice substructure within the inclusion
bodies using tilting, tomography, IMOD, and finally UHVEM,
to generate and reconstruct the 3-dimensional images on the
cellular level.

The crystalline inclusion bodies were found to occur only
in early development of mesophyll chloroplasts. The inclusion
bodies were not membrane-bounded structures, but varied in
shape and size even within the same chloroplast, if more than
one inclusion were developed. They always occurred in the
stroma and closely associated with thylakoids and starch
grains. They consisted of tubular elements, ranging very small
to large up to more than 10,000 elements. They exhibited a
hexagonal arrangement of the six substructures with
approximately 17.9-18.6nm periodicity distance between
elements. They but usually were in close association with
them. The inclusion bodies of the epidermal chloroplasts will
be the subject of a following invest for comparison, since the

latter appeared differ in structure and development.

Fig 1. A, Original TEM Image, B, Fourier transformed Image (FTI), scattering Pattern,

C. Inverse FFT (fast Fourier transformed) Image.
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12.Cerebellar synaptic plasticity associated with motor skill learning

Dendritic spines are major postsynaptic sites that transmit most
excitatory inputs in a mammalian CNS. The density, size, and
shape of dendritic spines change in response to various
physiological or pathological states. To investigate the motor
learning-induced structural changes of dendritic spines in the
Purkinje cells of rat cerebellum, morphological analyses were
conducted from the rats trained in acrobatic condition demanding a
significant motor coordination and balance (AC) using HVEM
(H-1250M, NIPS, Okazaki, Japan). After animals were trained for
26 days, Golgi-stained cerebellar tissues were prepared for HVEM
observation. For the morphological analyses of dendritic spines, the
AC rats showed a statistically significant increase in spine density
and length than control (MC) animals (For density, AC: 27.49+
0.61/10pm, MC: 22.82+ 0.51/10um, p < 0.05; For length, AC: 1.12+
0.01pum, MC: 1.03£ 0.01um, p < 0.05). Dendritic spines were also
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classified into thin, mushroom, stubby, branched, and unclassified
type by their distinct morphological features. On the tertiary
branches of Purkinje cell dendrites, AC animals exhibited a
tendency to have more #hin and branched type spines, whereas a
slight decrease in mushroom and stubby type was observed. The
percentage increase in thin and branched type supports the result of
increased spine length in AC group. These results suggest that
motor learning increases the number of spines, implying that
synaptogenesis occurs between parallel fibers and Purkinje cell
spines. It is also plausible that the increased spine length could have
an effect on the enhancement of contact probability between pre
and postsynaptic sites in AC animals.

These data have not been published yet because other

supplementary or additional experiments are ongoing.
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