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The sample is
transferred to a metal
mesh and excess
material removed.

The sample forms a thin
film across the holes in the
mesh when it is shot into
ethane at about -190°C.

The water vitrifies
around the sample,
which then is cooled by
liquid nitrogen during
the measurements in
the electron microscope.

LIQuID
NITROGEN

&2 Jacques Dubochet % BAES & BIHE 7%
(& 5&iE : www.nobelprize.org)

Joachim Frank 1940 4F 1} 4= T 8 & , 1970 4F 4 Walter-
Hoppe 138 5 T THEE 22 Tl AR K2z A 12447, 2006 4
Mk N R E AR GRE EEERRER W b+, B
HIIZ BHE O R A Wk 550 FAE MY 2 R A
Frank J& H [ 7 B B8 = 4 F A de i %) s LA H
FAHE AR AR N o Frank & J 1 A BEAS[R) B Y S AS0RE A 43
TEAEYN QB W7 3 T SRR AL 1 AR T
TR T H T B0 — 2 F A 18— R 50T 5 2 R DGR
SPIDER. 19754, Frank AP E] K5 1Y 4 BT X K 1Y
R 1) BR[O S5 A RRAE 2 X — I R AL O IR T,
It BAE S22 L4 1 TAE iR 2 DU g e — A R R [
M, KT — S5 T A R G 0 s T kR
F R o TR, Frank S 7R YA R AR AR AT T 2R 901K
T A T BIEDLAAZ R R 1 = 4R 2540, X AR R 2544 A2
RERVRFFE LA T B KTk .

Richard Henderson T* 1945 4t 4= T-904% 2% , MRC 43 T4
Yyscm s e, T 1983 4F Mk e[|l R 58w s b0 19754F,
Henderson 5 Unwin 54 , FIHI HL - S AR 2 5 ARAS 0 B Ry

29 Im



%5 2017,35(23)
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Cryo—electron microscopy: Commentary on the 2017 Nobel Prize in

Chemistry

MA Chengying, GAO Ning

State Key Laboratory of Membrane Biology; Peking—Tsinghua Joint Center for Life Sciences; School of Life Sciences, Peking

University, Beijing 100871, China

Abstract The 2017 Nobel Prize in Chemistry was awarded to Jacques Dubochet, Joachim Frank and Richard Henderson for their

contributions to the development of cryo—electron microscopy (cryo—EM) in determining the solution structures of biomolecular assemblies.

In this article, we briefly introduce the history of cryo—EM and comment on the essential roles these three scientists have played in realizing

this cutting—edge technique. We also present a summary of recent research breakthroughs that were made by Chinese scientists.
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