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Culture of Cortical Neurons from E18 Prenatal Rats

WANG Jinpeng, ZHANG Yong*

(Department of Neurobiology, School of Basic Medical Sciences and Neuroscience Research Institute, Key Lab for Neuroscience, Min-

istry of Education of China, National Health Commission, Peking University, Beijing 100083, China)

Abstract Primary neuronal culture from prenatal rats is widely used to uncover cellular mechanisms un-
derlying various processes in neurons such as cellular trafficking, cellular structure and protein localization. How-
ever, unambiguous results from neuronal culture depend on the health, purity and complexity of the neurons. Here
we provide a protocol for isolating and culturing cortical neurons from E18 embryonic rats. We discuss detailed cul-
ture techniques including glass coverslips treatment, cortex dissection, digestion, plating and medium replacement.
Under our protocol, the cultured cortical neurons could be maintained in healthy condition (neuronal morphology,
extensive axonal and dendritic arbors development) for at least 20 days. The cultured neurons were tested for im-
munostaining and confocal imaging, we can also achieve a 10% transfection efficiency with the neuronal culture.
Overall, this optimized cell culture technique can be used to culture and maintain the normal development of neu-
rons for applications such as immunohistochemistry, gene editing as well as live imaging studies.

Keywords neurons; cell culture; cortex; E18 rat embryo
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JEAFAE —E HIRR I, JF AR B IR B AT R
UF LSRR SE . RO DL K i SR, SR AR P
FRBOR T TR AP TC IR 206 . BT B R A
L TCHE TR AR AN TR R 1 T AR P 2 R G
T3 I 9E . Kaech5 W 37 1 U #8258 3 1) J5L AR 25 4
O P 7 R T 1 R 7 A o 26 0 4 L P
FCo ArikkathSZH8 =P 7 PO-1/0 X, X B = A
L HER I TT AT B AR TR, AMAAIE RAF, fh A
IR G SERE TR L T DO REPE R A& $ . PanSLiR:
EPUEH] TE18KRSDINIRAR KR, BAEE IR T R JE A
2o, Rt 7 — B e RGN i 4 X $195% 11
RAMNEFRRR, B RGN METIRSEMRE &
ThAEJ7 AT M OGHE SR 18 . Qian 5@ it A H
5 77 BRI A 28 O IR B By SR IR O E SR AT
BEAT B A TR AR E (1 K B 1 X3 i 27,
T AT AR T A OCHE TR B, IR & iR 22
TR R N ARK KT b B,
FFIE I RE BT 8 Al JEFEDT . PP T B AR B IR 4
BRI . e R G R DL L A BEROR P
FURHEE TOAR ER B A O AR N 20T LA SR AL T AR
MR tbAbh, B4 oIt aT U T-0F s e & 4
K IR RN, 8 O 5l g AT

AR SCEBUM B M A 18 R SDIK BRI fift f B2 2 i
X, 2K A N 2B R, IR b
H o Tl or B Bz AE VAL B, 18 A A R
Al i R P 3t i/ S AR ) 4 . R B 5 T30
PR AL BRAMM B A DL R SRR IR
30 o P e A i 8 T € SIZ G ) et 22 200 D ) 2 KOIRES
A AT 7S 85 R, B IR 2120 K 4 H IR
SR, BA SRR, ] ER R E %
BB SR

1 MRER*E

1.1 RAFI5EE

111 Z3 A LKA 0.1 molfll BR 22 ¥ ¥
Poly-L-Lysine (Sigma P1399). EL1% 18 mml& ¥ A
(coverslip). 70% AL« JoHE ddHO.

1.1.2 3244  EISSDKR, BEFRIEMH| Sl GR
). 12FL40HERE 7Rt (Falcon 353043), JCE B50VE (2 mL.
15SmL. 50mL). JGp 357 M(10 mm, 60 mm), A JKE
F1/(Worthington Cat No.3120). JCE L% . 70 um
YR it €7 (Falcon 352350). 5-FDUR.

113 #RFERELEEER [BTEHAE%EZER
[, 4% i T 1xPBS). — HU(MAP23S I, PSD95
Fli). —Hi. PBS. #Iv. [ E W (10% Normal
Goat Serum, 0.25% TX-100 in PBS). #f } 7f/(Solarbio
S2110). f5H'l. Lipofectamine 2000 (invitrogen
11668019). NMO(3 1). B27(Gibco 17504). Jiifi
DNA.

114 MBEE TET. 1. HRmEEcE
JEIR) . BRI IE B R RE F A R A F,
confocal & 5 £ % o't W A e T H BLAKR B2 0 (R DA
PR w5 318 50 B B Pk~ B A |l K
By BT (F KRR AN F 48) . A5
R BETAES . milmbA . WRT . 20 7R
(1895% 02, 5% CO,).

1.1.5 X5 Ao ) 0.1 molBIfR %% M (Borate buf-
fer)fC ) : FLH 100 mL MR S rhifl, FX#E0.618 3 ¢
Borate? T-60 mL{/ddH,O, pH{E 1 £38.5, 0.22 umid

Poly-L-LysineV# ¥ i fill: ¥ T°1 mg/mL¥]Poly-
L-LysinefERER 22 iR 5L, —20 °CLRAF-

AN F A WAL H]: 20 mg/mL papainft37 °C
BT RENABRGEEDZER . 35—, 0.22 pum filterid JE,
EPE 733, TRAFT-20 °C.

FDU(1 000x): Bt #112.21 g/LIR # £, B
12.31 g/L 5-FUDREER, 43l HL1 mL bR T fiff 47 N
5-FUDREBEH, E &£ 10 mL, 0.22 umid € 255 J€, EP
EorEe, IRAFT-20 °Co
1.2 753k
1.2.1 %32 EH 38 A (coverslips)

15 FH70%0 1 BR A0 22 [ 3¢, DR UEAH R 150 i 35
Ab PRI [E] 25012 he JE R, DL B @ KU Y
7o W Ab 3 A IR 1D 15 B RO\ TG 1R ddHL O R gk AT
MG, AT KB Y, N B — AR B ) TG B K,
JAERRIR FACTE2 h, P SEHOH OB K, AT 3~4
W, BAE R BT T R, BB A B, 2
ER BRI EEATE K. BREHA ERR
AL BT, TON180 °CHER, HEME2 ho Ab BRI 1 [H]
PR ERRE— N H AL
122 4

129U, B AN 155 A% HLAE 204 K B30 min,
RS A B R 35 TN 125 LR R, R FLTBON
— N F, 3R mL Poly-L-Lysine, 4bFE % /3 h
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BCTE37 CCRE A . R, WP BELIE L, 75
i TAE & BEAE, 9 HERUEAE i § i #2 H Poly-
L-Lysine /s 2 78 & T o FFEAMESIRET1~2 h, W 12490
B H ) Poly-L-Lysine, H J& HddH,O¥F ¥t 3¢ f, 1k
BYE3IR. 37 °CAKI A TRAANMS . B27¥ W, i &
NMS5:B2778 A (50:1EL 71), &L+ i A1 mLIE &
Mo ARG, BB TR T CCRE FRAH AR 2
123 f23)

VKRR S —20 °CHUA T h, AJIER B 78 TR
37 CCAKIB AT K B i 28 BN H TR 6 %
AR B30 min, 2540 KB RTS8 TN G TAE S B
Vi e FTS%IB ARG T 8 o 6 B2 BRI AT % SR B AL B,
BB IRRG, SEZIRNOK o =, HODIRER,

B 10 emBFFRIL, N 1/24RFAKE 7% LK VK 5 i

B, BB RATIONZ I (B1A) . VR, iR
B — BRI KIR S

JRREEUR 1) 5 B B BRSP4 18 R IFISDK B, 7E
R AR N, F B SR ARB T RN PR S AT A4 2k
HE 7 (BB, A5 75— A5 Sk SR BN Sk 1 iz ke 23
B, T FH 5 B AN 1 2 B, e 2N I e (1
1C)o P T Sk B [ A 1 1 JES S0 (i ), d ot
oG H S e A T 4 S, 4 B R IR KR N6 em
BT R L rh (B 1D, FH 25 B A Sk 45 R e 4,
SIS BR 5 2 B M R 22, I 55 T B 22 44 fii 358 4 1)
A I — e £ BB (B TE) o /N 25 AR 4H.
LT BT, PR B R S50y, TRONBE VKR R
W15 mLES O,

HEFED: )N8R R BT S RHL K

w1 BEFERS R

Table 1 Medium composition

B D%y HIRE Piee)

Items Components Final concentration Source

Chilled dissection media 10xHBSS (W/0) Ca*, Mg** 10% Gibco 14185-052
Penicillin/streptomycin (20%stock) 1% Gibco Cat No.15140-122
sodium pyruvate 1% Gibco 11360070
HEPES (pH7.2~pH7.4) 10 mmol/L Gibco Cat No.15630-080
Glucose 30 mmol/L

Plating media NM5 Neurobasal Media wo L-Glutamine Gibeco Cat No.21103
FBS 5% PAN Biotech Cat No.P30-3300
Penicillin/streptomycin (20%stock) 1% Gibco Cat No.15140-122
Glutamax 1% Gibco Cat N0.35050-061
B27 (add freshly) 2% Gibco Cat No.17504-044

Maintenance media NMO Neurobasal Media wo L-Glutamine Gibco Cat No.21103
Penicillin/streptomycin (20%stock) 1% Gibco Cat No.15140-122
Glutamax 1% Gibco Cat N0.35050-061
B27 (add freshly) 2% Gibco Cat No.17504-044

Az BRIV R IR NG, B: [ Sk C: MU KN, D: 2085t F 2, B RBRIwE

A: acquire embryos. B: hold the embryo with a pair of forceps. C: take out the brain from the head. D: dessection of cortex. E: remove meninges from

the cortex.

Ell E18AR IR BN EE T
Fig.1 Illustration of the technique to remove brain and get cortex from E18 embryonic rat
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BAEERE G B H, 1SRG o toE
B, 18K PAJE # 48 Jo B0 vk I HLIR o3 40 g 4
W%, Fril @i A I8 R AR . ()b H it 72—
SE BT, BRI AL, SR E AL, R
TRUEE DK FAR A, (A8 s — o BE L BT, Bl R
— UM FS R4, R S SR B IR I AR R B4 R
AR A AR K
1.2.4 Z&ampe. 4hFt e

B B 2 H ZUER ot N B B0 R, R
5%~10%fA 5 W, 120 mg/mL papain(%f: -/ i 7%
50 pl) 37 °C/K R TH L4 2120 min. {37 °C
TRANMS(ANEB27), G WAL, JLEE2~31R. 53
A8 FH R H /N =R A [ 145 Y B 37 4 2 (s P S R AT
FEARF 42), ol K5 B 2 e T 41 21,
Rl SV A3 SR 3R, B 4 vh 5 T8 M A 48 B SR IR AT 4~5
R, R U0 N2, B /NS B A Ak sl AR
FRFT, M H 58 A I ST BV TR RAT
R —E BRI R, B AR, AT R A
i Z L. EREE &S EH KRS
AR T AR R, 23 R R =Rk AR Ko

i FH70 pumid 825K 41 21 45 Bt € s, B2 uLi
VTR RE 1065, A 4 A T 5 2 I HE 40 B VR
12700, A8 R A Sk i v 3 3 N LR AR TR AL B,
FEFLAP O 4E IR E 150 000~200 000)/mL, HEEIR 5]
Y1 Hfa SR, A 35 5 A TEALAR B, IN37 °CRE 3R 46
(95% CO.RI5% On)¥5 7. 1ER: ML H A, #
P T AR St i SR A, AR
12.5 tmfbdkiR Be B3E 7~

G R4~6 hJE, B LG R 7 2 M AR UG B 21
Y b, HOBREKHG, THHE FINMSH; 77 5.
T W IR IR AR I, BRSO
W, T RS T A, S B A B N
NMSH B E B R TR J9R3 K5, BHHRNMO
Btk (R ). B3R H— ) NMON FDUR & -
FDURAE FH 4l e s A i A
1.2.6 @it ki

37 °CoK ¥ 4 Til ANMO+B2735 752 3. o & 1F
Lipofectamine 2000(L2K)Fl £-5 £ 4% ] i FiDNA . X}
T 12U B RN LIT S

(DIRE1: 50 pLAR AR 7R R REDNA (U
FR LI JL ) e ORIV A, R R % ELS min, 1X0K
SRR ROR) . ()1 2: (50 uLih & LAt

B IR BERR R L2K(2 pL/ug DNA). (3)JRA A 1512,
IR T E20 min. {EMFE 15 minkf, 7 [\ R & )
I T 400 pL #28 FEfb 85 95 5k . WAL
PR mLEFFRIE AR, NS R . SrRDE B
[H & 45 L2K-DNA-neurobasal s 7 5 7R A 3511500 L
OB BEFL . LRI FR 46, 1% F 10 min. K
500 LR & I Bk, B LN IR i >R 4% FH 11 mLs 3%
B, TRURI S FRFE R 2L R IR
127 wmReBfE

37 °C¥ii# paraformaldehyde/sucrose(PFA)in PBS
TREW. 18 1xPBS(37 CCTRH)E VEI 4R 2~31%,
R, BRI LA MR . N mLT
PFA/sucroseli] 5E ¥, TRIE . 5 ZARUE G0 T A5 58 3,
FEI A0 min. A 1xPBSIEVEE &, SR 55
FLIIANT mL[E e, $2R _F AL 2h, I\ — A [E
JE WUIR G (1:500) 4 °CALFER hal = IR T4 ho {FH
PBST(0.25% Trion X-100 in PBS)#E K _E1#:3%10 min.
i - PURA [ 52 TR A VR(1:500)7E 2 PR % B2 h,
FURIEAT. WP EHHATEOLAL B . PBSTIH BE =9
3x10 min, . BT RE AoAE T, RS
8 P Fi PR B B DO R T e o DR BRI, SRR
M3 AR % b e 3, B bR IR RIS, b
NECIYRS =iy o

2 H#R
2.1 HATAEEKIRTS

FATAT LA, K53+ 22 0 40 M # e 1E A
KR E —E M, REFEEATRBIES. L
Fhan fa4~6 him, AT LK LA M 2 G B 21 35 B3 HL
KNSR (E2 DIV 0). B I Al HER, e
TG 02 15 A A HH D, K S e 48 0 T A 1A 4 i (1]
2 DIV 1/1E2 DIV 5). FATR I, 1E 518K AR
AFRE RUF, A — & 57 I 4n o fa e, Fe 4 i
HRARAF R AF(E2 DIV 18). B ML T, LEHH 44
K141 R A, AT DI G2 SE
2.2 RE UL RIENR

BTATKTRE FR10K B4 48 e 4 MU 5% 4 1 dsRed Ji
br, B G I BB & U K EAE TS, (E 5L
23K Ja KL, dsRedfE— & M40 N #E4T T RIE(E
SAFIERB), W& UL G ERE, HHIER YR 1)
TR, [FRETT 5L dsRed i 2 12 AT — 5 43 2 IR
A RIFH(EBC).
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& < 100 um 40

DIV 0: 4HJifl & R K5 IR 250K, DIV 1: 4 AR5 972 55 1K DIV 5: 4 B R 97 555K DIV 18: A SRR 775518 K.
DIV 0: after 0 d in vitro; DIV 1: after 1 d in vitro; DIV 5: after 5 d in vitro; DIV18: after 18 d in vitro.
B2 FEWZTAEEFRMNEARKE

Fig.2 Images of cortical neuron

100 pm

100 pm : 3 ; 100 pm

A LR, B LR R; C YR TR

A: two days after transfection; B: three days after transfection; C: seven days after transfection.
B3 BIEFRI0RME TTdsRed FREEL1ENR
Fig.3 A dsRed-transfected neuron at DIV 10

2.3 AR RERESLE

T I e et SIS, BATTR I, DIV 19K 4
TS BT MEAATT A, K2 H & ik
EFE. RIS LE R, R AT DUW %R R A [F pf
ZnHh R P PIRIEZ . NEI4B R 51, #H & ol itk
Kfddh, B —EHREN R =HH R .
ZIL IR R B REAG, SRR, B 5
figh FE2 RS I B B . M PRIACTHT R, AE— M5 BT

B B SO P AR, TBORAZ X 8 5 T B U % 21 R
REERE, A 1 EE 2] B2 X 73 A0 SR ) Sk 3 70 2951
#H(E4D).

3 i

P2 TC 10 % 3% 2 A A/ S B 0 i il 0 T () —
IR, fE 2 BT 4028 70 1 32 ORI A 2 e i B
o AR R SRR T I T 1, AT DR AR
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100 jim
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AR TC RVt B AL TCI A, C: 5 3 SRR A

WEREFR20K I 28 0 T 25 A 25 44 (1) 52 2, [R] IR m] LA
W R G SR P HEK

TE R SR A L B B AR BE SR TR, fE B
FS A B AR B T VSR AT SR & T S M A D RES . IF
H, AT L Ik e G JooRr iR AN ], Skeds il #4280 4 i 2
AN PR o Rk BRI R IE, M T HIF 712 356 PR 3k 1)
EEIIRE LRG58, A, $ L Cre 5 4H N
JoURL G %t 21 5 A floxed 3% 55 R B I #4122 J0 5K € 7] 2%
A 14 A B E As R R0, Nicoll %A A Cas9, AR
K CaMKI) 19 4 IV 32 73 53l i B SR AT T CaMIKITIAE 5%
fl A 3B AR o I S e g s, AT SR 1
PERIREER . RS 5 R . AR T K
P, FARB= A T O LA O A AR FA AR Ak ™ H 5
SR Ay BRI A AR SR AR 0 B G 7 v, AT LA
sparse label 148 7T, LLUNZs & AR B W8 5 2 R
SZ AR AMPASZ AR V. FE 1 R fish 5 6 200 e B0 250 8 ) o8
TR AT S Ak T SBVE . 10% 70 A5 1R G B8R AR X TR
BHBERNMME TS KE . HREENERER

100 pme

L TTIEAS; D: R HBISOR (R4 A 4
A: immunostaining of neurons; B: morphology of specific neuron; C: specific neurons with spines; D: zoom-in spine morphology of dendrites.
El4 ERMAP2REFEMURBEIEFFIIREKER
Fig.4 Immunostaining of DIV 19 neurons with MAP2 marker

50T EAT THRERE 70 Qi AR RS 0 v IR e e
Re, wI DL I % 3% (nucleofection) BR324 Jii R FL
PR NN B AZ Y, B AT DLORAIE 4N R 41
R IR A L 2 S Y% (30%~95%, Hf T4 A\
(R J5RRE DA B AZ 3 AR . ik AR k). BRItz 4h,
ALIE R R A g, NS B I B R A SR
&, NSRRI i G e (T 1k 80% 2e 47 ), (F i £
L BRI, HL SR = e AR R AR B R A
SR 6),

o5 b, ARSCIREE R 7 i85 R A 4 o6 T LA
FARBEAT AN . AR A DA B 23 7 ML IR 9, 3T
TR0 O M 25 K R T BE AR AL
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