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Study on the Methods of In Situ Embedding Monolayer Cultured

Neurons for Electron Microscopy

Pan Lijun, He Miao, Zhang Bin, Zhang Fang, Wu Liangliang, Kong Yu*
(Electron Microscopy Facility, Institute of Neuroscience, State Key Laboratory of Neuroscience,
Shanghai Institutes for Biological Science, Chinese Academy of Science, Shanghai 200031, China)

Abstract To investigate an optimized in situ embedding method of monolayer cultured neurons, the
rat cortical neuronal cells were used as the experimental samples to be embedded in resin by three methods,
respectively. The results showed that the conventional cell suspension-centrifugation sample preparation was easy
to cause mechanical damage and hard to remain cells in sifu. The cells cultured on the glass coverslips kept their
original position unchanged, however their ultrathin sections were easily broken and readily dissolved in the water.
Also, these cells always exhibited overall weak contrast and incomplete structure under the transmission electron
microscopy (TEM). When neuronal cells were cultured on Thermanox coverslips, the connections between adjacent
cells could be easily identified. The ultrastructures of these cells were much clearer and their overall contrast was
better than that of the cells cultured on the glass coverslip. The process of in situ embedding monolayer cell on
the plastic film using in the third method was more simple and easily carried out, compared with that using in the
former two methods. Taken together, these results provides new insights into and useful methods for researching
neuronal cell ultrastructure, that will greatly help to develop novel techniques combing three-dimensional
reconstruction and correlative light and electron microscopy (CLEM) simultaneously.
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(EMBED 812 EMBEDDING KIT, Electron Microscopy
Sciences) 5 40 PR SN e MK IR %12 1 1RH2: 1) B A3
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REWEBEAT TEL I, A5t [ D) e/ R, 4% R A e 508
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Fig.1 Schematic for the methods of inverting coverslips on the embedded blocks (A) and

directly gluing coverslips on the embedded blocks (B)
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SER(E2F) . MRAAFERETI A, REVI R A S AE
KRR, T Z V) RO , AR ) v g AR
ANUE B g LA AM R F AR L, DRt &l TR T H
BRI, 24 S EUR .
2.2 ThermanoxZBRLHE[E FIEFARIHE TTEZH
FaB LS

5% 7% 7 Thermanox 283 B} # [ 55 3% Fr b (19 FF i,
T Y RIS RS AP 2 o g i, Ty B 40
RE R B s1(E3A). BT RSN IS iE

B MDY T IC B4, P AR T U oKt A I A
2, T E HE SR 22 U A IR O R L (3B AN
BI3C)o AR i 20 DR A 5 A DR A U, A E 3L
HITZELAE e, 200D 2 25 K LRSI B, I bidA .
W R SRR 220K O A2 S5 A W S, 2L PR L 4
TR A # 2 ORFF R 4P (BI3DATKI3E) . BI3F i
e I 4 AL T DL e R P A 45 LR U AN £ 22 25
Heo SEHE DL, Y] R oIS I s 5% Bl
R SE BT AS, T2 WL 2 A 7 A7 B P 5 Bl
KU, BAVELELLWCER@E Y R A, 7T LLE AT
[P T 18] IR EESE I8 R AL ARG AR BEAL, W)
Ji e S REBETT AR, XA EL R Ty 3 U 2 5 V) B B il
A 62 T, ) R v T I B R L T P AT T
BRI, 7 BE PRUEZN B2 1 1) 58 Bk, I HLER
MR B et T L et .
23 BEFECEEERNEAEIEERNELR

VT B R LR A EE g ] A S
AT USCER AR RE, 0T 200 D i 46 T 25 0 45 ) 3 B AN ]
GBI . IR IR ARME DR A 4 T A TR)
A, KERAL TEEORE, DEgit T
JUA G e IR 25 ELAR I 8] A7 AR B 5 IR FR (B4A),

A B: RAFHHIIECR D, CL D: ML F BRI SZ 53 (BT Sk TR Ab); Ev Fr AR MRS 1, 8 Sk ITIR AL vT WA R IR A e . A AR R

=50 um; B: FrR=5 pum; C: #xR"=2 um; D: #5"=1 um; E. F: #7/X=200 nm.

A,B: a small amount of neuronal cells were preserved; C,D: the cells’ structure was broken and damaged (indicated by arrows); E,F: representative

images of local ultrastructure of the embedded neurons. the arrows showed that cells body and axons connection. A: scale bar=50 um; B: scale bar=5 pm; C:

scale bar=2 pum; D: scale bar=1 pm; E,F: scale bars=200 nm.

E2 HIBER LR EIEME TABMEH

Fig.2 The ultrastructures of cultured neurons in situ embedding on glass coverslips
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G o y - i :
A, B: (RPN R Z; C D: ZHML (A7 AR R R, B F: 4005 SRR EE 1), &7 Sk i d ol WAN AN MAOZERE . A AR R=50 pm; B: A5
=5 um; C: #7/X=2 pm; D: #5/=1 um; E. F: $5/I=200 nm.

A,B: a large amount of neuronal cells were preserved; C,D: many synapses were seen existing among the neurons; E,F: representative images of local

S

ultrastructure of the neurons. The arrows showed that cells body and axons connection. A: scale bar=50 pum; B: scale bar=5 um; C: scale bar=2 um; D:
scale bar=1 um; E,F: scale bars=200 nm.

3 ThermanoxZBRIERRZEI F IR 612 A9 EE JT 4R AV B 4544

Fig.3 The ultrastructure of cultured neurons in situ embedding on Thermanox coverslips

o S hl’{

A YR B ORI S B: 40 IRSZ2 BN IR (5 Sk B8 Ab); C D JRA G A = S Al A, 7 Sk i A 4 i B B M R 2(C) SR e
RTINS A (D)o Ay B: #3A=2 um; C. D: $5/T=200 nm.

A: the cells kept discreted and stacked; B: the cells were mechanically disrupted (indicated by arrows); C,D: representative images of local ultrastructure of

cells embedding in situ. The arrows showed long neurites (C), synaptic connection and vesicle distribution (D). A,B: scale bars=2 pm; C,D: scale bars=200 nm.
E4 225 0EEMENEIEMNHE T MAERINEE

Fig.4 The ultrastructure of cultured neurons in suspension-centrifugation embedding or in situ embedding
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Fig.5 Effect of different methods on the number of neuronal synapses
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embedding
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A: the cells indicated by the arrows were in a discrete and stacked state; B: the cells indicated by the arrows were in a tightly connected state and had

synapses.
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Fig.6 The 3D reconstruction for neurons in suspension-centrifugation embedding (A) and in situ embedding (B)
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