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Advanced electron microscopic approach in cell biology

:Golgi dynamics during intra-Golgi transport
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ERZRE o]F3 cargo 7+9] RFLLE N2 L F2E FAH3A o8 £27} dsH
o] 7l wdo g FAY A $£4<¢ A9y de FRAEEY (cisterna-maturation
model)& AA7tA] EAY 4 71FE 43T F AT 7HF FHHF ZdE woley
A3 Utk FRAEED Fd X A EA4FY TR FE2UT FLL A F
Blo] &8s FA A3 (peri-Golgi vesicle)S ©]-&3l] o]FojaAln Y& Aoz U
2 Atk olgF olFE olF X 4 U ALY TEE FRUY aREYG A}
A =AY FAEIEoE & Aeolth a8y HIO 2o APT 23d F2A Y
Mannosidase [19] %X w3l Ateld A#}rt BEYE (Cosson et al., 2002;
Martinez-Menarguez et al., 2001). & Mannosidase 117} &3 WA A3 & 9= O
AZJthe AR olges WHdE A9 LHAHA Fpthe Hirt 2Rt ol X
2BEY BET 7is e A 43T EEE xddtn ok ol EFL HlE
A7) Y3ty M2 &8 Fele ZA cargo (B4 7153 cargoE A VSVG proteiny} &
Ab B7}53 ER procollagen aggregates)ol] thil XA 3 WYL Ustz olw =X
WA dedsl 2 £23E9 dynamicsE F33

2. Alg ¥ %Y

B9 A/ E Eol7] Y3t teH e WYE Fid A7 E FHIAG
1) M| 339} synchronization protocol

Human fibroblasts, NRK cells, RBL cell @ COS7 cell 9] t}hdt MEFE o] L8-3}
Aot & 2zt @A S 9] synchronizationS €3} Mironov 5 (2001)2] protocol& o} 83}
Rt
2) Cryo-thin sectioning, immuno-electron microscopy®} morphometry

AHo] #Ql M I osmication §lo]) 1x} nAYIoE &EA) ZAAZ & ¢k 50 nm F
AR JF 2 AE3 S immuno-gold labelingE A AJ3}3  relative labelling index %
Hol Weh 4F B4 SRR
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3) EM tomography and 3-D reconstruction

U o2 60-80 nm FA S @ HY] P AAHe|FF olxHd AR #F
st 7 50-60 nme] TA g TEEVF ALY BrHssth webd 200-250
nme| FE3 AL FUozRH © 1°TZHoE 275°71A] tilting o] AT 7t dE
AR VERL o5 XY 402 2PY2A FAAY 3% F2E ARt 2
ad ¢ 7k FEEY A Y4 BARUS

4. 43 2 g

FA 23 el TA WA &E2EY FEE F£E9 Hndtd JAASFA Fud
(Fig.1). thAl o] A A Eo|, &3] old a8y HYW uH Hdo o5 &de
2 358 F de FAA P89 23 £ A Fx9 A BX§ perforated
zoneso] EA3L YLL LASAT (Fig2) =& HEHE Fe F A £239 71
A A 718U SoE BFEn X Hav QA FA Ldede SAA 4%t
t}. £3 TA AAEE resting conditiono| X F X #F 9] perforated zoneo| HFHo| U
Ron 4 HAGAA ole g vt A segregationo] LY EHAT

AE8Ho2 FA HiAE FA 4£FL2HEH WA YA A A HeE ZA
29 perforated rimell FFHEHI UL AU oladE Age EAN #5& T
2 Ao Y JIRdE AEFG 1A FERASELAHC HAHE R2ZH
non-vesicular mechanism& 7j¥to.g2 3 IFA HAo 4 Jide] MEE SAAEEYE

o) A= olor & A AAlEE Rolth

o
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Fig. 1. Immunogold EM labeling of the Golgi for galactosyltransferase (GalT) at steady-state. (A
and B, 10-nm gold, serial sections; C and D, low magnification of A and B). Ultrathin cryosections
of HFs. Arrows indicate GE-negative peri-Golgi RPs. White lines in A and B indicate gold labeling

of GalT. Bar:(A and B) 480 nm; (C and D) 35 um.
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Fig. 2. 3D reconstruction of a labeled Golgi from an NRK cell stably transfected with STF-HRP
(A-R). In spite of the visualization of RPs filled with DAB precipitate on 50-nm routine sections (A)
and virtual 5-nm sections taken from the surfaces (D and F) and from the middle (E) of thick
200-nm sections subjected to EM tomography, 3D reconstruction and surface rendering of the
DAB-positive membranes (presented inside white box) reveal that DAB-positive vesicles (spheres
isolated from other membranes) are not present in the Golgi area (B and C). Instead, RPs often
represent sections of tubules (arrow in C) or processes of DAB-negative tubules (blue) with a
DAB-positive part (green). Arrows in D-F indicate cross-sections of a DAB-positive tubule. In G-R
(enlargement of red box in E), consecutive 5-nm virtual sections of a cisternal bud with COPI-like
coat (arrowheads, shown with a white thick arrow in B) but without STF-HRP are shown. Bar: (4)
450 nm; (B and C) 350 nm; (D-F) 230 nm; (G-R) 400 nm.
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