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ABSTRACT Objective: To construct the pCB1-EGFP plasmid and investigate its expression in HeLa cells. Methods: Rat CB1
coding sequence (CDS) was obtain, and primers were designed according to the mRNA sequence published in NCBI databas. With rat
brain RNA as template, CB1 CDS was amplified by RT-PCR and cloned into pEGFP-N3 vector. Proved by enzyme digestion and
sequencing the recombinant plasmid was constructed named pCB1-EGFP. The vector with pCB1-EGFP was transfected into Hela cells,
then it was analyzed by immunofluorescence staining and western blot. Results: The specificity of PCR products by DNA scquencing and
restriction endonuclease reactions demonstrated that recombinant pCB1-EGFP plasmid was successfully constructed. Green fluorescence
expression of the HeLa cells can be observed under fluorescence microscope and CB1-GFP fusion protein was expressed predominantly
in cytomembrane while GFP was alone located in cells and expression of CB1 protein was detected in 1HeLa cells by western blot.
Conclusions: pCB1-EGFP has been successfully cloned, which provided a basis for further investigation of CB1's physiological and
physiopathological functions and regulatory mechanism.
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M it 250 g, @ RE RAEAY SD Atk B, 4N Rk HeLa iy
DU R KAz W2 A = 343t POk pEGFP-N3, E.coli
DH5a F1 58 PUZE PR K 2 )2 A = AR o BRI N D)
EcoR1 .Sall _Pst1 Fil Hindlll ,TADNA % $2: fif§ .1Taq i .
dNTP DNA Marker Il 4 TaKaRa /2> &) o Ji Rz 32 BOR F & (
AxyPrep BT HL/ N ] #5100 &) AR IR & ( DNA Gel Ex-
traction Kit) I [ Axygen 23], JEF{E Lipo2000 TRIzol F E-
CL k2% & X 7 ¥ W B Invitrogen 2% &) . DMEM Fl op-
ti-MEM 3535504 [ Gibco, PCR B|4-& A 5 i L ifgA= T
YR R R 5E M. CBI iR (ab23703)Iy | ABcam 4%
Ao
1.2 %
1.2.1 51¥i&it 43R4 KR CB1 9 mRNA J [H 4555 )7 51
(U40395) #il pEGFP-N3 #4775 9yikit, LIiEs19F50 0 F: 5
-CGGAATTCATGAAGTCGATCCTAGATGG- 3' (%Il £k &b
EcoR 1 Hg¥Ifi5), FlEaI 51k R: 5 -CGGTCGACCAGA
GCCTCGGCGGACGTGT-3'( XIZk4by Sall VI &)
122 KR CBl ERHBRFINMRESMF  Trizol VAR
BN ZH 21 8 RNA, £ B TaKaRa 2\ 7] £ PrimeScript™ 1st
Strand cDNA Synthesis Kit 37 454 h cDNA, #RJ5 L% cDNA
AR 1 CB1 LK () 4mf X )7 31, PCR AR A 20 pL,
P48 2%k 94C 3 min,94C 30s,60C 305s,72C 90s, 4k 35
G, 72°C 10 min, 10 g/L Byt Ie bl 58 e b VKR T 4718 7= ) K
AN, BRSPS pMDI9 T 8K 32, i 44 8 pMDI19
T-CBI1, ¥4 Fikifs 1k E.coliDH5q B2 754NN, % PCR F
EcoR 1 Al Sall XYY I ik 38 BigAE TR A BR A
A
123 gt & ZE B FRIEH A pCBI-EGFP fj#&E 4 pMDI9
T-CB1 #1 pEGFP-N3 433 JH] EcoR 1 Fil Sall X4, 10 g/L Byt
JIEWEE IS HL UK i T [0 Wi , TADNA #4285 16°C et i, 4%
FEWEAY E.coli DH5o JERAZ NN, BRICATORE; A4y 1Y
Jei , BRBUSRE ; BRI Z: PCR EcoR 1 Al Sal 1 XUEgYI LA Pst ]
A Hindlll BAREYI% 2, B IERTEA B R BB 4L ok iy 44
A pCB1-EGFP, %32 I i A T A W Rt A BR S w1 .
124 EARMNMELRHREEHEMMNE K Hela 40k
2% 105 MR T 24 FLAR, 7F 37°C .50 mL/L CO, 535 1 d )7, 9%
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PEGFP-N3 ik, 45 (% RS YL ks . K597 2 d )59t iR
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1.2.5 BL MM RE WA LEES Western Blot 5% 4L J5 11
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500),4°C IFF K - PBS Pkis 3 ¥k, BIK 5 min, I ATEIEHE,
FEIEADEIFE 1 hJ5,PBS YBik 3 K, VIR & HmE e, &ET
Pt i (Olympus BXS1, H A4S ) T WA IEAH
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H LA, TBST Pefist 4 vk, K 10 434h; in A HRP ARic g+
U1 L 10 000 iR, A EE S WEE 1 /i, TBST 3t
B 3 Wk, AR 10 434 ECL 4B 2% & 5 (WP20005 , Invitrogen 43
A, B, B, AR ; Western blot #6301 55757 FHEEIE MG AL A3 BT
%t Quantity One B4l K B H
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B CB1 FokifHE(E 1B), £ EcoR1 FI Sall W EEIEIIE, 1k
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1 XFR CBl EERBXFFIMTEE:A: CB1 EEM PCR ¥4, 1.
2.3 CB1 &M PCR 7=4j ;M. DL2000 DNA Marker; B: pMD19 T-CB1
7 CBIPCR ##.1. CB1 Bi% PCR F=4%; 2. CB1 PHTE PCR F=#); M.
DL2000 DNA Marker; C: pMD19 T-CB1 [&#IE51J].1. EcoRl BAEE1] 7=
#9;2. EcoRV/ Sall SESHI =4 ; M1. \/Hindlll Marker; M2 DL2000 DNA
Marker
Fig. 1 The results of rat CB1 CDS sequence cloning. A: CB1 gene
amplification. 1.2.3 The CB1 amplified products; M. DL2000 DNA
Marker; B: pMD19 T-CB1 vector amplified CB1 gene by PCR. 1. CBI
negative amplified product; 2. CB1 positive amplified product; M.
DL2000 DNA Marker; C: pMD19 T-CBI vector enzyme digestion. 1. The
product of EcoRI enzyme digestion; 2. The product of EcoRI/Sall enzyme
digestion; M1. N/Hindlll Marker; M2 DL2000 DNA Marker
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¥4 CB1 cDNA g [ 1| FA% 3Kk 2k pEGFP-N3 1, g
pCBI1-EGFP fill & & [ RA E (Bl 2A) , 4 PCR FFYIRAIE, 75
FIFAR LR (E 2B ,2C), B ILBIIH9%E pCB1-EGFP fill & &
FEA R R
2.3 B A K pCB1-EGFP B3R iA 5 western Blot 46l
FIFH lipoprotein2000 ¥ 5 41 57 #v pCB1-EGFP 1%} 8 J5i 4.
pEGFP-N3 #%4tF HeLa 4ififi ., 44T pCB1-EGFP [ HeLa
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2 BEEBRIAHE pCBI-EGFP IR SEYILE  A: EHRM
45+~ =B ; B:pEGFP-N3-CB1 & ik CBIPCR #1&.1. CB1 [B1&
PCR 74;2. 3.CB1 BH% PCR 7 4; M. DL2000 DNA Marker.;C:
pEGFP-N3-CB1 FAIEG . 1. EcoRl/ Sall MEGIF=41;2. Pstl BB 7=
#1;3. Hindlll E2EHIF=#1; M1. A /Hindlll Marker; M2 DL2000 DNA
Marker
Fig. 2 The construction of pCB1-EGFP vector and the results of enzyme
digestion. A: The structure diagram of eukaryotic expression vector
pCBI1-EGFP (pEGFP-N3-CB1); B: pCB1-EGFP vector amplified CB1
gene by PCR. 1. CB1 negative amplified product; 2.3. CB1 positive
amplified product; M. DL2000 DNA Marker. ; C: pCB1-EGFP vector
enzyme digestion. 1. The product of EcoRl/Sall enzyme digestion; 2. The
product of Pstl enzyme digestion; 3. The product of Hindlll enzyme
digestion; M1. A /Hindlll Marker; M2 DL2000 DNA Marker

A EE et £ E AN L (B 3A), iYL T pEGFP-N3
HTRL Y Hela 20 A 4% (655 % = ZLAE dh AR AT v (1 3A)
G A R #54y pCB1-EGFP [ Hela ZHifi 3235 CBI
A LIS GFP Mg 1M, 4« pEGFP-N3 41 K45 5] CB1
%35 (18 3B),, Western Blot fi7s : #5% pCB1-EGFP i Hela
YEFIk CBl H 1, Y pEGFP-N3 ZHA KM% CB1 B %
ik RS R R Es R — (K 3C),
3 ITig

CB1(Cannabinoid receptor type 1)F& K 1990 4= Hy Matsuda
FEMK B cDNA H g R SE BN, B ARFETEE IS AN, BTE o e 2R
G REL T CBI BEAYERIL ¥, [HEf T CB2 MFokE M9, K
CB2 1E4MNE g R GE v e B 223k 0, (fi#5 CB2 ZERREN T
W GeE R G VR AR B T 58 2 A 2 T B4 Fifi % CBI
e B BB 2 K PR REAL, SR PR U K 5 2 L T
US4 25 TR I ARGE , (145 CB1 2 e S RS h /e
RS 2 E AL

CB1 Z{KfERIER G 0FsT, EEET T CBl %2
PR (40 SR141716A AM251 AM281 45 ), sl (in

3 #3 Hela ZHRAIM M R : A a B35 T34 pEGFP-N3 HeLa
#0A; b4 pEGFP-N3 M RIZFEWHE R ; c. BHF TRIHES
pEGFP-N3 HeLa 40H;d. #3 pEGFP-N3 il Rz G &M RER; T
R =30 um;B:afk pEGFP-N3 iR IE G BTN EL ; biEL
pEGFP-N3 Z0Af1 CB1 $y&E5e 3L 45 R ; c. 554t pEGFP-N3-CB1 AR A
HEWKLER ;d L pEGFP-N3-CB1 4l CB1 ®BEHHER 45
R =30 pm; &k, WARALE =& ; C.Western Blot 5581
Fig. 3 The results of the transfection HeLa cells. A: a.The transfection
HelLa cells with the pEGFP-N3 vector; b.The expression of GFP protein in
the transfection HeLa cells with the pEGFP-N3 vector; ¢.The transfection
HelLa cells with the pCB1-EGFP vector; d.The expression of GFP protein
in the transfection HeLa cells with the pCB1-EGFP vector; Bar=30 um. B:
a. The expression of GFP protein in the transfection HeLa cells with the
pEGFP-N3 vector; b.The expression of CB1 protein in the transfection
HeLa cells with the pEGFP-N3 vector; c.The expression of GFP protein in
the transfection HeLa cells with the pCB1-EGFP vector; d.The expression
of CBI1 protein in the transfection HeLa cells with the pCB1-EGFP vector;
Bar=30 pm; arrows:The expression of CB1-GFP fusion protein in the
transfection HeLa cells with the pCB1-EGFP. C: The result of CB1 protein
Western Blot
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