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Table 1 Data collection and calculated geometry parameters of each section

Data set Original tilt Tilt angle offset Pitch angle Thickness z-shift
Al —540~457° -3.3° 11.7° 176.3 nm 1.8 nm
A2 -60°~+58° 13.4° 13.6° 175.4 nm 4.0 nm
B1 =57°~+57° 0.5° 1.1° 169.7 nm 11.7 nm
B2 -60°~+54° 6.5° -1.4° 169.7 nm 9.1 nm
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Fig. 1 Electron micrographs of sections of plastic embedded PAE cell

(a) Caveolae (marked by asterisk) can be clearly seen from the ultra-thin section with thickness ~80 nm. (b) Low magnification electron micrograph of
the PAE cell section with thickness ~200 nm (bar=2 pm). (c) High magnification electron micrograph of the selected PAE cell area which is marked by

rectangle from (b). Caveolae are marked by arrows (bar =200 nm).
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Fig. 2 3D-structure model of caveolar cluster

Three-dimensional model of caveolae cluster around PAE cell surface is shown from different angular views. One caveolae separated from the

membrane is colored by cyan (bar =100 nm).
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Fig. 3 3D-reconstructed structure of one caveolae

(a) Serial tomographic slices of one whole caveolae along z axis (slice
thickness=8 nm, bar=50 nm). (b) The fifth slice in (a). High density sites
(red arrows) can be seen spaced evenly on both membrane sides. (¢) The
sixth slice in (a). High density region with filament structural feature can
be found in the caveolar neck area (blue cycle). (d) and (e) One
surface-rendered caveolae (d) with volume size 130 nmx100 nmx80 nm
and its half (e). The striated structures with a width of 14 ~16 nm

around caveolae are marked by white arrows.

-1 [3.22]
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Fig. 4 Reconstruction comparison between single tilt

and dual tilt in real space and Fourier space
(a)and (b) One slice of tomogram (left) reconstructed from single tilt (a)

or dual tilt (b) data set and its 3D Fourier transform (right).
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Fig. 5 Interaction between caveolae and the membrane

skeleton or cytoskeleton
(a) One 10 nm thick tomographic slice shows caveolae are connected
with cell membrane by microtubule and several small vesicles are
observed attached to microtubules. The area marked by red rectangle is
magnified in the right. (b) Left: Another 10nm thick tomographic slice
shows caveolae with some small vesicles are linked through a potential
microtubule network. Right: 3D model for the interaction between
caveolae and cytoskeleton network. Plasma membrane is colored green,
caveolae blue, small vesicles yellow and the potential microtubule

network purple.
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3D Structural Investigation of Caveolae From Porcine Aorta
Endothelial Cell by Electron Tomography”

SUN Shufeng™, ZHANG Kai™, XU Wei, WANG Gang, CHEN Jian-Jun, SUN Fei™
(National Key Laboratory of Biomacromolecules, Institute of Biophysics, The Chinese Academy of Sciences, Beijing 100101, China)

Abstract A preliminary 3D structural analysis of caveolae from porcine aorta endothelial (PAE) cell has been
done by electron tomography. Caveolaec of PAE cell were distributed irregularly around the cell surface and
aggregated locally to form cluster. The striated structure with a width of 14 ~16 nm around the caveolae can be
seen at the inner or external side of the membrane, and more concentrated striations were found at the narrow neck.
A three-dimensional structural model based on tomographic reconstruction shows that caveolae interact with

potent microtubule network, suggesting a possible caveolae traffic path in the cell during endocytosis.
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