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1. Electron tomography of Purkinje cell dendrite to understand organization of spines
from dendrites in rodents

Jee-Woong Kim, Se Jeong Lee, Tatsuo Arii!, Keiji Imoto’, Im Joo Rhyu

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

The density of dendritic spine of Purkinje cell in
cerebellum has been reported in many articles based on
different experimental methods. The data based on serial
TEM images reported the density of 70~110 spines/10um,
whereas studies based on stereo-paired analysis of HVEM
reports 20~40 spines/10um. The stereo-paired image covers 2
and a half dimension only and the stereo image are
constructed virtually in the visual cortex. Recently,
organization of the spines on the dendrites of Purkinje cell has
been reported helical ordering pattern. We ran electron
tomography to understand organization pattern and dendritic
spine density at higher resolution with HVEM.

The cerebellum of rats and mice were perfused for rapid

Golgi preparation. The Golgi block was embedded in
Epon-Araldite mixture and 100 micro meter section was
observed under the light microscope. The well stained
Purkinje cell dendritic tree was cut in to 4 um section and was
observed under the high voltage electron microscope. Straight
forward dendrite was selected and tilting series of +/-60° was
obtained. The virtual block was constructed from tilting series
images with IMOD. The contour of the dendritic tree on the
virtual slice was segmented manually. The spine emanating
pattern of the mice Purkinje cell could be observed on the
reconconstructed 3 dimensional image on the IMOD model

view window. Further fine touch and analysis are under way.

2. MRREBEEMREICETIMEERCIRS VT ELGED 3 RTIBEREN

HERA « ERTE— .

FREROEARICIE, BT+ oo ) v ED
T A R 53 HSWhER e D pl R M # 2 RlECFF IR RIS K
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FERR e RITEALASECEIRRITIZ & A I DN T R AR
FE TR RN T THEE~T7 4+ U v OZREETH D
—a—n bt rOREMAMICEIT S REICONT, BE

JEREFHBEMEEIC X D 3 WO IEMRHT 2 37 7o,

RNV BN — VR RS T2 A v 2% T0% X
—VTCIRER, 27— ra—bhelil, MR
fd NG108 & #fil zobk & 36 & 9 I8 i B 2 i SM-3 %
DMEM 55 H#1C 3 HRR GG Lz, 4%/ 37 7 4V AT
LT B REE#, fi==2—rm EY UHiRIC L Y ABC-HRP
ETHREGE L, DAB, Milg=> 7 LT E=U L TH
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B L, R bIRSR-RG S SR AT o 7, WA T —
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BIFD=a2—m ) UERISLO 3 RITEG R %
1127,
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LTWT, ZNbITHEEIcZE s TR N,
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FHICZ > T/Ma & LTk S, pR M & o E
DEFALOMPIBLIRA ST, VA Ny B0

Top view

78 i P 2 B L [V R T S

e eEIOND,

K. NG108 e DR EMAMICE T28MFBHA FRFZEAR=_2—0OF ) >0 3 XRTEE,

3. BRVFT TREMB LEMER U= 1 —0 U ORKEBREDIEE

Fy v THEAEE, MRETF Yy JALEERL, =a—n1
VTHEHEBER YT ALE LTUH, 2=y k- axF
UL, 4 ODIREE R AL RS T, NKECKE
ITHIRRNIZH Y, 1T DOMENL—7 & fak Ny %
TN R A A V32 b5, BER VT 7 AT
TAXF T 36(Cx36) DK I, =2—n TR
L7-BE %5 X #2 2 L (Hidaka 25, 2004), Fhi[E]H
OFAEBBETHHRL, ==—u OMEEMMEOIFZE T
FEhTWg, =a—a U MToER T T ADHx %
BT % 7210, AR F 0 36 (DT DR R Rk %
ERLT 2 Z EBMETH D, 2 F T 36 DffffaNL—
TN HHUA (Cx36 MIKMAHLIA : Hidaka %, 2004) 12
MzC, A, BEMERERERERA BRI e AT %
FHREO BB LRI OSAZE L FiEEAWT, ¥y
o THEE ORI B A A 2 B HUA (Cx36 Mlas it

B oH 0 BRI CROEE A R A R A A B )

1K) OFERICHEh L7~ (Hidaka %, #FEERT), Cx36
ARSI 2 2R 2 T BB B G5OGS L 7o BRI D,
AR T % 2L O TERCRC AR O R 2 f b L 72,
Za—n Ul TOBR ST T ADOEEREMRAT 5120
2, ¥ v v IR 5 Cx36 MRNTIE & Cx36 flllia
SR L O ROGMEE, BEY T CRIET 5 &3k,
sum DJE S DY F % 1,000kV O IE I 0O £ 5 71
TEE T CIRNT LTz, M7 OEMICH DX v v 7hh
BENW G OPURIC Lo Tas e (K1 & 2), i)
FTIE, Fex o Cx36 MlaFifA (Hidaka 5, 2004) 13,
RERFT ¥ v TG OHBARE T OMENICH 2 HTH
AR BE L (K 2), vy IfHaicko T,
—HFOMBNE S Z T B REAINZHAND >
(hemichannel £ DHEIE) . —7F, Sum DE S OEIR ZAF
L, BEEETEMEEZ AT, Fr v 7HEACBT
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% Cx36 MMAATUADRERIRIED S, F v v THEE D
SLARKEE A REAT L 7o, AIIA R O B AL O close
membrane apposition DFEREE £~ 5 EHLIC Cx36 Hifash
PR OGESOSHENR 5 5 Z LB yhotz (K1, RHD)

IID ORHIREIE O RERIGME L, ¥y v RGBT

% Cx36 MBI & Cx36 Mlas ik & OiE et D,

LR L — P — 2% v VNS 2 O TR & 2R
L7, Cx36 MilastHiklc L 2 MlafFRE DR 31T,
XX v THRBTERDEE N Z R L TV LS FEPRIRS L

adf

1: MRFOEEEMEBLL. FE Sum YIFD

1,000kV IEREEDHESEEFIEMER,
FryTREEIRFI Y 36 OSSN F A
AVIZHT IMEERLTEREL, RHEXR
T—UD—16 EERMETSILITEST,
close membrane apposition fBEDEA4E
BARZ S (K,

7o
3k
1) Hidaka, S. et al., (2004) Journal of Neuroscience, 24
(46): 10553-10567.
2) B & B (2006) H ABHIMER Pt THRIMER)
41 (2): 117-119.

3) Hidaka, S. (2008) Journal of Integrative Neuroscience, 7
(1): 29-48.

2 {MREOX vy THESOMMBERED, BEY
ATOEFIEMESZ, o+ > 36 OHIE
AIL—FICR/T IREERNZEBIZK-
T, MBEEETOMBERNIZHDETLHEEN
BEBIATWS,

4. FEYEGUIFOBSEEBRHECHON LG 24 VY T7IEFERIZCADND
Lo Xifile (BRATEAZARME) OMBREEE

A YT UETF @KEM - ) OFRIE, MK
WMEREZ /MR DD, S5, HIROFRIBIZALE
THLURE I~THEEOMIN B, L Xl
Lo R & BAFRE S A O WERE R o, L2 ROfE
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REAURHBIC IR © C, BhsR & R E ¥ 2 121 dodie Bl o8l 52
DRE LR, MEMYNERIY) A 2 HVTEM TRIZ L T
77o LY AHIFEOK E X1 100um X E K TH D03,
HHZIE 1~3um EHIV (Z &R TREND), BEo L~
TR EDITHRA L, Lo XA IR IR O #5 A5/
IR 2N FAE L, $hsR 28 3 C & 7o
7-DThD,

ARBFFETIE, B OFIRICE B Lz, $hEidoi5R
FRRRATH D0, /NMET, EANRIEREIIRAED b
DERMUTHD, Lo XTZER CHIRO PRI 1 EF
18, ZOIMUKRE XM S0 ez R L, J& P2 Sk
ORI FATe, FEMZRBIERIC Ko C, MV RS 23

i SRR SEL FIR T S BRi s

Lo AR OMIE & B 2 04RO 72 (- A~D).
AV IE X L o B DS E 2R - T AT 5,

WIROT UL, Bz FIZE %~ ORI E E - T,
ZOHIZ L XN T 5, B U7 Rk OARIR & 2
720, HIRIEBMA S CTH D (S 2003), Bk
WEND S, Ly XMESE FICBIET 2 EEER M
& OMAIEHE & JSE D ERIT 5 2 LT BREV, K
RESeRARECIx, EhRimEoMiEs 5T ETL, fit
D K E R AR O R & G L TR R & 72 D (Katagird,
etal. 1990), RO L > XM TIL, B oA E 20
TIEINETHIG Z BN o7, RRETL XM
RO R E 2O TR TE B XD,

X A~D. 4 Y7 JEFHEMDE

BBROL Y X#E, ATIELYX (L) ol (V) hd, EEHEERE

ALEAIZOV S, B, C TIEL o XMfakE B W ERIEATRAREICLZY, D TRL 2 XMfaks» o

Hnd,

*wHIE L v X BUREEOHAEBMIRTSHS. PL. REAS-_VENESTERMRE.

5. B85

8 5 A BRI TR R IS o Hh o R N B D
SRS 2 BRI T 5 2 &@T%éﬁﬁ#f%é#
B LORROMBITBEL L5 LT HRITVHIC
BT HELZRRNCEZ D 20 eV I RIZH D, BHEHD
DNERFEIE % RO T BAMEEIC X 5 ) i o eElsE T
FAAI VL, BERY T =0 A, @&2@%&@%%’
F 0 EE RIS D AE RO EE AR R VE T

BEFHEMRERV=H-EHMEREDORR

HE T (R ERRE BRI R
EaRORRRMG AR T2 Z LITII L TW D,
1mwvut@ﬁﬁr®m‘%FTT%E@m@m%E
DI ARHNZHE 2 D BRZIEE L Thevy, ThET
e EE ﬁ?fﬁ@&”ﬁ@i%@ﬁ%uﬁ%bfw
BliXE & UTORFBEMEEAREHI R L TRV LTV
BEEREROA A X 7 A& W T Rk e B OB SR L2
AL TWIgED—Th o7z, 6> T, SRS
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DIFHROE LN DM/ MEE IR O TV, 4,
ML ORESHREE LS, Maztkd 2 4o

BACKHT 2R ER I S, HURE RO ToRRIE A
WesE U7, EREAMESE TRV b TV R iRE L B
TSI E IR AT AU, FERAIC IS R
AT D E AR S EFEEIERT 2 2 LR L e
%, L L, Adams DDAB KGO EEEZED, ZHET
DHETIEL T L~ L ORI L EF 0, BEE
B T T 2 ORI/ N E O =Rt 255 2 &
IR LTV, & 2 THox Lk, Rl
REUREZIEARIT L, 2 ORAESOREY O & 18 L
ERAT, TRETINVEBRSLI ha v FYTHEE

6. REk—a21—0O>-JUYT7D=

FEEICYB I NS Zinc-lodide Osmium ( ZIO) @i
Ferro/Ferri-cyanide-Osmium Yei ik & BEEHUIRTE & MAA
HETH, DAB USIZHE< Osmium black FERIZH 72 %
BIHEEZGX DI LI TE ol 7272210 4T
137 v b~D ZnSO, DIHRIENEN G 21T 5 &, MR
M, ShEiD Z10 YeapptE o IR L, 7 A
BLOYeta k3 m 1 Ui, 20 Z &1% ZI0 Y fallisn\ T Zn
E%ﬁ‘w%ﬁﬁﬁ%@ﬁéﬁk TG AR HAT 5D

EEEZHSTVDH O LRI N, BRFSIZEVTEE
ﬁ?ﬁﬁi&i@%%}iﬁﬂfé%@%%%%f;ﬂﬁ FEEER S
TWRWR, ETENL DD HIEL E RGO A% 5%
LTW5,

RITHEEREN

ME — 8 (FEERPREGEANV AL A A = ZWF5EE) (B - IR R R AR )

AL

1E#E  JE3E (Department of Anatomy & Neurobiology, University of Maryland)
A EER (EBEZEWTIERTIMBERER & o & — ARG HUiR AT =)

FxlTNET, BEEEFEMEICLVREKO= 2
—Rn LU T OZRITEEMRIT AT o TV D, AREE
17 v MREROFERLILE I AF1E T 5 astrocyte (2D T
=IRICH RGN 21T > 72,

PRI I, IRy & L C I RO A AT E
L, BEZE— T 28O EBIRICESI LT\ D
DOPFETEH D, ZOERICES L T DR
HWICHERR L, BRICX Y v P Y 7 va s EERLL,
HEE O EER R E RSN TR STV D, Fxids
NEC, EEEHEEEG D) CIRERE AT LT X2, Kk
0 K O L E RS ED SR b oo, B
BIARARIC 1T~ 2 nm DI FLR OREENNAET D
BEFAESE VD, L L ZOBEEEOHFEREREE

BIEIARATH D, Fex I THEEEHMSERAICER L
L VY J OFRRPTR 2 FO To S Y BE AR O B & e
FHREMRH O, BRI U, TRRGHIIGE O H— o astrocyte

196

O IV GRS,

BlEORRE, MREEGE CIXROR (ELRME T
GFAP BEERy) « /NDZERE, K OMBRIR 0 4IE R A it A3
BT R AR A TWD,  (EERRFHER 27,
186-187, 2006) EHi— D astrocyte D = /L YLl % ¢ BHE
et CEI B ATIBE T B &, EEIT IS 220,
SRS DS R IE 2 B D B A 720 0 BURAEE SR B i
5 (K1, HiZ2® HD0IE5° | CEkiEHRME 2 £60°

L, TNEBEBTRINTS T 7 ¢ —EToRTEHBE
EATo TR, 77 7RISR AR O K 5y & - T
WA, —EEEENSR L Z 7 RTINSO
(& 2), PERLMIGZ TG 5 BISEE O 7 ) 7 h b kT 5
AREME D BV, F IR O R E & TR T astrocyte
DIVHEL SR TH 5, D1, A% F Iz H
L, HRMlaEICBIT b =a—r e 7Y T O=RT
M & 2 DOBMRICOW TR 2 Kt T 72 e B X TV D



F (A TR

B1; JLSERBICLIEESXEEFEMER
TLAE (£8)IJLDEREINT:
astrocyte O RKIEE A FEMLHAE % HY
YEA TS, Bar=10um

2 ; & 1 O astrocyte DEHIEFEFEBS
EEFEMBEICT 5° BITEBEL, &
FREETS T4 — &LiU:ﬂE
BHEEZHIHL, 15 FRTERR
w~L7T=,

7. A784 FRILED EZDZERIZ K aEMES & U@EBMED

=RITHEE

2B ¥ SR EEFIEME

/NEE (AARERKT: RFBEEAIER A AHIETRER 250 5F)

FIZBIIRICRIBEREAT 7 A RFALVELTHDL IV
aa)Fad REZOZEMRIZL S, MRk X O
%%%@@%A”%&Mﬁm;Obf,:nifzﬁﬁ
RAENOREED TETWND, ZO—EBELT, 1A
ﬁﬂW?HXTD4F%E®%@Cﬁof,Wﬁﬂ%%
5wi@%%ﬁm®ﬁﬁﬁ4%®QMKowf,%K%

JEETBAMBI A AW TRIE L, ZWRocgE o2 (ki #8l
RLTETWD, MR NTIE, ZraaFa
A REBHEL TR N VRSB ZE 2 D L TEER PR
RRDOIAL T DM, W/ VaanrFa s Fx

FARNZER BT 5 SR O CALCA2 FEIC R
[l DRERLABALI 351 2 BHIRZLEL D (spines) DR, 5 B
HICHER LTBIEEZToTWD, O OMEMIIT

B Z I ZEIR R T 21TV, ILhoa L FazT e P
FERBAOT DL, ZOREEZT, MOBIROHEME,

BEOWD I EOREE LA EREZL, —J), 2T
aRxT A ROMBICE-T, ZOFERELAIERFIRE
CEET DT LA OS> TV D, —J7, HRIEA
JaCIEie, fEERaLVFaxTaA MIRENED TS L
AR OIEK, ZEHL & Z DR 7R I O R BB
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b, aVFazxTaA ROMFEIZL > TEOEKIZIN
TV, EFIREBICRED & W R 2R 2 & 03
LMD D0hDb, DFV, aLFarTaf FKOE
AR D TEREERISOGIET, ARSI & AR BS A C ik
WOH MR RTRREMEZ RET 2L D Th D,
RS ORI ERR IR I B W T mMEICFEEL,
% < DMOMREOMB L Z T, T T ABHRICEDD =
Lint, THOOBMOIGIRRE DI, MRkt Rs
BNROEACICE D D FREM A IR SRR T 5 LD TH B,
2O W o L ZRITGHITSIRBLETIE, Tk D ZRoeHyBEMM
M RE 2 BiE2 T 5B AE T BB L A e & A
Ty 7 TEROGREBEEBEFRMESEN 5 2 T
M, REREEEZGZTINDAREREV, £z, #f
R b 2 MRS R ML TlY, i

O OB I3 = JE B - BEIMEEIC & D = RT3 K
ERENEFREL 0D, £, EEMRBME, 5
SRR IBAR R OB CII s R L2 IC F D~ — B
— L 72 % GFAP (glial fibrillary acidic protein) Z Fi\ > T D&}
EHL & 72 B D3, Golgi SEERYL T K 2 SRR A
DO#EH TIE GFAP $EJ I TR S A 82 L v B 3F
72 RS TE HBIER T&, 2O ZRITMIEN Y 285
HTENHEKD, INETOBERICELI2aNVFarT
A REREOEIC L 2Pl & R BN o =kt
WSS 2L TIE, 2RO/ 5 2O B AE
ERHRPORGE LTV DAL REIN22H Y,
BifE, NEZ T 7 0 —BERIC X D e AT & B8l
BAOIEAHIMAT, KFROERICE LTS,

8. Three-dimensional analysis of ultra-structure of functionally identified neurons
in the mouse olfactory bulb

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

University of Maryland School of Medicine, MD, USA)

Kazunori Toida (Department of Anatomy and Cell Biology, Institute of Health Biosciences,

Olfactory bulb neuronal precursors are provided from
subventricular zone continuously. After reaching the olfactory
bulb, these cells migrate radially to various layers of the
olfactory bulb. Recent our report showed that 45 % of
migrating cells use the blood vessels as a scaffold and interact
with perivascular astrocytes end feet in the granule cell layer.
We have been investigating the neuronal organization of the
olfactory bulb by both structural and physiological analyses.
In addition, we have started analyzing three-dimensional
ultrastructures of association of migrating cells with local
blood vessels and perivascular astrocytes in the subependymal
layer (SEL) by high-voltage electron microscopy (HVEM).
The mice olfactory bulbs were processed for Golgi

impregnation and embedded in Epon-Araldite resin.
Epon-embedded blocks were cut at 100 pm thick with a
sliding microtome, and resections 5 um thick were cut with a
ultramicrotome. The specimens were observed at 1000kV

with H-1250M HVEM, and photographs were taken by tilting

198

The University of Tokushima)

the specimen stage from -60° to +60° by 2° step for electron
tomography analysis.

We could observe three-dimensional structure of
Golgi-stained processes of astrocyte and Golgi-unstained cells
both surrounding blood vessels in the SEL by HVEM. From
their location and shape, Golgi-unstained cells were
considered to be migrating cells. HVEM confirmed structural
closed relationship among astrocytes, blood vessels and
migrating cells revealed by our previous EM examination.
The blood vessels were surrounded by thin astrocyte
sheet-like processes, and migratory cells were associated with
the astrocyte end feet along blood vessels. As examined by
conventional EM study, no migrating cells directly contacting
endotherial cells have been observed. Further analyses by
been carried out

three-dimensional tomography have

continuously to reveal more detailed finer structural

relationship among astrocytes, migrationg cells, and blood

vessels.
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9. MHELIEMERTERMAEA o DMHIFMLEBIEDERE

NEFB—, R+ (BYESERFERT - EAEFER R AIEE v 7 —)
PR 18, JERERESE (BERFERTERE - MR sE 2 - o a E s - TR W E 250 5F)
AR (EBLSERTIERT - IERER A& o 2 — « JEREIE iR =)

HHEEN A 0O FRAR AR R AR OO BTG C & 5 ik
RN, FEAEBMOMER O T v h VK IE TN
WELTD, WREOMHNIT, BIERARIRL AN HEIE 9 5 %R
W72 538, BT RAINE 2 A 2 IR RO 2R (—
DOORFIER (R ERZ) MilEs D, ATERHIEIS J ORI
N k) PN—EDEIETRZ T bND, TFEDZA L
T ABEMBHRLIC XV, Ailas R BV i 4
LK (basa) D = > # 7 MIREME WK (B
lum BLF, & 100um LA E) L7en b 00, ZEEIROMHE
1A (basal process)& L THRFFIANLTWND Z &R
7o LONL7eAN S, MRS OB basal process 73 & D
KON HGIIRIZ BI E MDD N DWW TEARI e i3 %
W, BIED L Z AZF 0D TRV VEEN D, HiflnrZ
DEITIFNRT 2 2 L1370 < 8D 5 OIRMIBIC A %
WS AL D & DE X R @EFHLTH 5, Basal process DR
By 70 Ay B AN IR O TE AR IR (BEFEAY &> D W AR AR
FRE) BN T 0D LOHRELRINTNDZ b,
MRSy R RE D BE A A D Z &I IEINIZ I8 1T 2 phik
FAEOHM A ZBRT 5 ECEETHDL LWV D,

Fox L, MR LA O basal process DI REFEHYIE H

BRI AR D T DI LB HMERBIENLETHH LB
Z, EEMRIEET O M R EE T BMET (H-1250M) 12 L 5
basal process DBIELEITH-> TE T2, HxIZINETIT,
AR DO~ T Az I51T D008 ERMAED basal process
DRHINEE % 3 5 e O OBEFIEOMEN 1TV, =
NOREE SBEEEFEME LS EDEDL LT
basal process Z FI{LT 2 HENE L TW\WDH Z &% A
L, SOHETEL OV T VERBZE L, ZOFIEL
X0, SEEMIRAL D apical-basal Ff@MRI: IR - 72
basal process 7%, 2 AV EAT, b L < TR0 RIRIERIC
BN AN A 23 MR LT D JBRED R & Tz,
ZOZ &L, ML ZEENZIS T basal process 23 F DI
FHICHREWIEEIZ S 22000 67, MlaRsR LV aEio B
BETHZL TWDAMREME AR LT\ 5, Z OBIEERERIL,
T2 P AT E PSS TR L7 basal process DI #E
CEEPMENRREOND Z s (K1), My & ok
R HERE @ basal process i%, D 7e< &b HHEIGITEN
THHLTND LDOFRICE Tz, ZORERIT, R4S
DFFFERTEHAL A & OREHHT A T = A LD b
T, BWHHMEERObLDOTH D,

M1 BEPOTVRKICHTHMEL)RAOMHR EEMABPOEEESFEMER (a, 2)BLULEDT:
HOBETEFIEWMESR (b, THEELHITATEIR 28(2007)p.188-1891 L Yk, a'lX, a D H
WAL DIERE, KX, xtE1d 2 A0 basal process AHEE ()W DBREL TSI EZE

~LTL %, Bar=1um
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10. 3-dimensional analysis of mitochondrial formation effected Bax inhibitor-1

in human cell

Seok-Won Jeong, Jee-Young Kwon, Young R. Seo (Dep. Pharmacology, Institute for Basic Medical Science,

Medical Research Center, School of Medicine, Kyung Hee University)

Due to a number of human health problems such as
neurodegenerative disease and cancer, a few studies relating
apoptosis signaling pathway recently has been concerned.
One of many apoptosis related genes, Bax inhibitor-1 (Bi-1)
protein has been known to have the ability to suppress
Bax-induced apoptosis in mammal cells. Though the Bi-1 was
reportedly suggested to play a role in endoplasmic reticulum
(ER)-mediated stresses, the function and localization of the
Bi-1 protein has not been elucidated. At our recent study, we
have confirmed the localization of Bi-1 associated with ER
conventional electron

membrane  using microscopy.

Furthermore, we also found the localization of Bi-1 in
mitochondria as a novel aspect of Bi-1 for the role in
apoptosis process. In this study, potential roles of Bi-1 protein
in mitochondria-dependent apoptosis has been investigated
employing a high voltage electron microscopy (HVEM),
which has been effectively applied to study the
three-dimensional structure. We have attempted to make a
3D-reconstruction of mitochondrial formation in BI-1 normal
and BI-1 defective HT1080 cells using IMOD software. Our
result might suggest a new approach to understand of BI-1

function on mitochondria in human cell line.

11. Fine structure of the mastigont system in Trichomonas vaginalis

Kyung Eun Lee, Ji Young Mun, Se Jin Park, Sung Sik HAN

(School of Life Sciences and Biotechnology, Korea University)

The flagellated protozoan 7. vaginalis has been widely
studied due to its medical significance and unique structure.
The cellular components of 7. vaginalis form a complicated
3-dimensional structure. We reconstructed the 3-dimensional
structure of 7. vaginalis from serial sections in order to
observe the spatial structure of the whole cell and electron
tomography to examine the structures of the cellular
organelles in detail. The 3D reconstructed structure showed

the mastigont structure and parabasal filament in the 7.

vaginalis. From our 3D reconstruction of 7. vaginalis, we
found the presence of an additional striated fiber. Since the
last thin filament, Pf3, was close to the adjacent filament and
the two filaments appeared to be vertically parallel in the
cross-view, it is likely that this filament seems the same
filament as the adjacent filament shown in the 2D TEM image.
T. vaginalis also has a Golgi complex supported by parabasal
filament. We reconstructed Golgi complex to observe fine

structure and found the fenestrate structure on Golgi complex.

12. 3-D Reconstruction of Plastid Crystalline Bodies during Development (I1)

High voltage electron microscopy has been employed to
obtain 3-D reconstruction data from foliage plastids of the

Sedum rotundifolium. Formation of the plastid crystalline
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InSun Kim (Keimyung University)

bodies has been investigated at the sub-cellular level of the
two different cell types. The plastid crystalline bodies in
mesophyll and epidermal cells both exhibited paralleled and



paracrystalline lattice structures, but the arrangement of
elements consisting of the body were different at the onset. In
the mesophyll plastids, 3-4 aggregates of tubular elements
initially formed a cluster having different periodicity distances
between elements within each aggregate (Fig. 1). During
plastid development, these elements rearranged into
evenly-spaced, approximately 17-19 nm, tubular bodies and
became a homogenous structure. In the epidermal plastids,
however, the crystalline bodies were distinguished by

membranous nature. The elements of growing crystalline

i SRR SEL FIR T S BRi s

bodies were derived from the thylakoidal membranes of
various orientations that were adjacent to the bodies. The
periodicity distances between membranous elements were
rather irregular at the beginning, but reached to about 10-12
nm soon due to appression of the newly joined membranes
that were just added to the growing bodies. Thus, the plastid
types

demonstrated quite different origin and formation during

crystalline bodies examined in the two cell

development.

Fig 1.

Plastid crystalline body exhibiting at least three different element orientations.
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