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Constructed CHO Cell Model to Detect the Activity of
Glucagon-like Peptide-1 Analogues

Qian Kai', Cai Yanfei?, Chen Yun?, Jin Jian®*

(*School of Biotechnology, Jiangnan University, Wuxi 214122, China; *School of Pharmaceutical Sciences, Jiangnan University, Wixi 214122, China)

Abstract The in vitro activity of glucagon-like peptide-1 (GLP-1) analogue was detected in cell which stim-
ulated the glucagon-like peptide-1 receptor (GLP-1R). We constructed the cell model in Chinese hamster ovary (CHO)
cells which could express hGLP-1R. Plasmid of pcDNA3.1/hGLP-1R was constructed, and then was transformed into
CHO by electricity. Recombination CHO cell was selected, and confirmed by RT-PCR and flow cytometry. Results
suggested that the cell model could not only transcript the gene of GLP-IR but also express the GLP-1R protein in the
cell membrane. The cell model could well detect the bioactivity of GLP-1 analogue in vitro. We constructed a recom-
bination CHO cell which could well be used to detect the bioactivity of GLP-1 analogue in vitro.

Keywords  glucagon-like peptide-1 receptor; Chinese hamster ovary; bioactivity determination; cell model
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(1 b, AN i JB 5 25 B R ) 5 o ARk
T I cAMPIE AT LR 8 I AR B I C
AR, (BN AN M K B A BT T, R AT BLS
2 BE AL IR FH O 0 T 5 25 R R s

Ji v Af 25 FF JIK-1(glucagon-like peptide-1,
GLP-1)2 /N AN A 5 108 ) — ol R 5 22 1 15 B 3%,
A L S 5 2% R v B 2 1 4 WA GLP-13f)
WU I 25 10 B R 23 b, R0 R TR B A L (Y 184 5, 9k
DB HE R N P BBk, T LA 5 A7 2 80
PRIFG RO, SR, RARIGLP-1(7-37)4E A P —
Jik 3 ik -1V (dipeptidyl peptidase-IV, DPP-IV)/K fi#
J8 A GLP-1(9-37)1M 38 2 3% M. Ak, % 7HGLP-1
FACNA K v D) 1t P A At R v B AR T v 12 2
RN EE, O SCERRIE, i 124 i U A7 i 1)
SR AT S HE R 58 A KW BRDPP-1V [ 7K fif A
T2 v B ARG P b mT b S A B AT Rl ke
E 2R R RN, AR, Wt IR OK B GLP-1
AW, B v AR TR A R T . Al M AT R
ARG P 2459 70 A RD B A a7 5 SR
ROMARRN V2N o K BB B 2598 41 U RINmS 4
AR ) A0 HUASE RS AT FH 1 RS GLP-1 AL (1 3 1,
{HRINmSTHE LLRE 75 F A2 K 2248, Al 8 52 21 [
Hillo DRI, AR SO FH 35 57 167 S0 5 %) v [ B O B
4l ffi(Chinese hamster ovary, CHO)/E 4 52 R4 iy, 5
NUEGLP-1RIEPR 7 N o i 1k 3R 45 56 € FIA IICHO/
hGLP-1R4H I A5 8L,k GLP- 128404 1) 36 A A 42 43t
A SEFNRE IR 5%

1 MR 5HX

1.1 #$

L11 FRabdm  PEARIEEAMCHO). K
J AT BIDHS o bR A< 52 56 38 PR . L A% 40 M 3 0K JORE
peDNA3.1J HInvitrogens 7]« hGLP-1RHE FIpCMV6/
hGLP-1R(RC211333)/4 H Origene A i .

112 XA G5 % LIS Exendind(Baxter
Pharmaceutical Solutions LLC, American)A1 AL [
S b= IR R g i SN /NI D AR E MW DN
PS5 E . GLP-1IZRUIGGHEE & 8 [ T g k2%
WIS oy T A B S EG F 4, 2K T 95%. K%
1% W 1) MiHind IIIA1EcoR 1. DNA marker. T43% %
fi %) [ Thermo Scientific/ZA #]; DMEM/F 1241 il 1% 7

F(D/F12). i 25 I35 (FBS). it 1% % 2% (geneticin,
G418) Jx fi: A1k W H Gibeo 2y 75 TR /N &l 23R 71
£+ DNAJKZ PR 71 £ PCR™ 9 4l 1k 3 51 &5 1)
H B TAY TREA R A, Fok &g 150
B H TR AR A BR 2 F); Human GLP-1R
Alexa Fluor 488 MAb(FAB2814G)Il [IR&D A #l; 5|
Y B TAY TRARAR G Ll
FUEE kg 18 = 23 i 4l )

1.2 KWHZE

1.2.1 &R AJR ¥ 6 M & ¥ H Origene > ] [
hGLP-1R¥E K iU $ipCMV6/hGLP-1R(RC211333)48
TP 56 0E 1F 4 )5 VE A PCRIF AR, LL(SP: TTA GCC
CAA GCT TAT GGC CGG CGC CCC CGG CCC GCT
G; 3P: CCG GAA TTC TCA GCT GCA GGA GGC
CTG GCA AGT GGC)4 5| # ik 7TPCR, 3k HLhGLP-
IRy Bt JFikipcDNA3.1FIPCRIEL K i Bt 24 Hind
IITIFIEcoR DY) I, S B H 1 1 B, T4 T4
FEMF12 °CHEFE16 ho TEFE LT (1) H 4 JFURL(pcDNA3. 1/
hGLP-1R)# i17(42 °C, 90 s)# 1k F|DH5aH, ¥ Afi 5
LB A5 77 55(50 pg/mL kanamycin), 37 °C57%16 h.
LB 57758 ERik s %, HsoR s BuAsn &
A T TR B s m B Ok, R AT Bk 514
PCRYGIF . PCREGHIE IEAf R JTORLI% 28 3 A T,
LRIk

122 @wieddl egtyz NG SR I E AR
Fi. D/F1248537 555 10% FBS)H:7:CHO4I M, Witk
310K A R IF 40 L. PBSYEIR1IKE, B0 Jf HE
200 uL PBSH. 7E2 mm (1) HLAR AL 5 i A 200 pLf¥)
41 M T B 20 pg 41 TR (pcDNA3.1/hGLP-1R)
0 pgfik RS, W25 VK1 mine 76 HUEE 0 DA
160 V. 15 msHL T2 14 B4 G i (1) 41 i o 21 A
10 cm 85 7= ML, I 11 N10 mLIID/F 124 55 773,
B AR IR R RS FR(3T °CL 5% CO,). [A, Has
TR (pcDNA3. 1) % [ _E ik 77 v5 5 Y 2 CHO4M i
VR B TR

1.2.3 AR mieyinie QS AMED/F12
AR FEILREIE2 dJh, IINGA18HTE F A &k
2 mg/mL, kG FRT do fE96FLAR A I AD/F12
A REFRHFL100 pL, 10 uLFE WA Pk ik o e [ i
296K, #5571 do PR G418ID/F124 K5 7%
55(G418 2.0 mg/mL), AL R FRAH T R 9RT do R
i, 1E244LH N G4 1811 D/F124: 15 97 (G418
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2.0 mg/mL) 0.3 mL, #9641k A& K K 4F 1) 40 i $k
TEZ 245U, REEY KR FR4 do A K R AP 4n i
e efLAR H BE I, T AU A 4 e I 2 e b Ak
(FAB2814G)7 & - Uit 2 41 A AR Wl 48 fithGLP-1R
(2% 0K 5, O SR A5 s 2 1K hGLP- TR [ 41 i A% 280 ke
(CHO/pcDNA3.1/hGLP-1R). [Ai, ZEHiEZIE ST
i 126 3R AT 1R AT IR (CHO/pe DNA3. 1) 6

124 BAMmibg AR mpsabn  BEESK
PR 7Y 20 41 )9 (CHO/peDNA3.1/hGLP-1R). X Jii
41 4h J2(CHO/pcDNA3.1)FI % 4fi Jfs(CHO) %4105,
PBSYES I E5.00(1 000 r/min, 5 min), YeHE40 . &
LG A1 mL(PBS+2% FBS), % &2 ho 250 i 45 41
Jitg, n A40 uL PBSHI10 pL#i {4 (anti-GLP-1R, FAB-
2814G), W1 ho PBSYELIX, 3 13, 1300 uL PBS,
8 RAFRL IR S o BAZS I CHOAN bk 4y ) HE 41 1)
SE W], A DU A0 L (R A 24 o A I ) e Xl Ay
BDZ#] LSRR 11, K45 5 HFlowlo 7.6. 254447
EACT T T

12,5 #AMmiea ok R EAR  THEIRE
1) A5 2R 21 20 W 5 CHOZE 2 41 4 i i 1 L 2R £/
M, £5 40 8 2E K E40% 28 44, I AN4%(VIV)IK %
2% P 8] 52 15 mino PR/ LSS HI5%BSA % i £ 1]
2 h, FRRUEE S PRI B 2O PR (FAB2814G) & it 15
14 ho 40 f0k% HI4,6- — BREE-2- 2 BE05 I (DAPT) = it
P15 min, Yok e OGS AR WAL (TCS SPS,
Leica)failll o

K 28 2 R A EARME ST (1) Trizol & X P4 11 4
RNA. | H Fermentas/y ] [f]Oligo dT(16 bp)Fl jx %%
Wiy, e B AT UL R Y FIRNAJ % i cDNA. B
cDNA J#5itf, H TaKaRaf\IDNAZE & i (PrimeSTAR,
ROSOB)F1 i 51 it A7 PCRY™ M J W 4 1F Ay
95 °CHiAE4 min; 4R 5, 92 °CAEE15 s, 55 °CIB K5 s,
72 °CHIE15 s, 3UAMIEFS; e, 72 °CHHY5 min.
127 HBAM M Emen iR R
41 fu Kk, FHD/F124s 1% 9% 5L(£710% FBS){ET7555 7%
R RE TR o 0.25% i T A0 4t M, 8 15 4 o 23 52
H1x10%mL . BEFLIIA300 pL ¥ 40 Jo i 2124 1L+
B IR B 85% A AT I 4 Myl 45 FE I, ok RS R 5L, PBS
Ve 1K GLP-12R1U4) 245 ¥ Exendin-4 FIGGH ! &
M A FID/F128: 2508, 300 pnL b FE R R
(2GR IR (3T °Cy 5% COL)H I H 25 min. i
B G 79, NS I R A ) S IBMX )
PBS¥# R (IBMX U £100 pumol/L)2X 11 s W o 31
R&D A # e AMPES Wl 1 711 £ (KGE002B) A i 4 i
BN RIcAMPIR FE . AT S 46 2595 HISPSS 16.04¢
TR AT G vh 24 Ab

2 %R
2.1 FiXEFREHKIpcDNA3.1/hGLP-1RAIHE

I F-Origene A 7 [JAGLP-1RIE K £ PCRY™ 14 )5,
22X ) EpcDNA3. Iz, BRIk 74 g2 e 1) 0 41 o
(B1A) . R 10 J5 s 28 XU D) 36 0 5 BB (A 757

12.6 AEA 28404 RT-PCR WM 2x10°,  (K1B). FA4LFRE S Bilg A TAEY TR PRA
(A) (B)  bp g .
bla promoter
Amp (R CMYV promoter 5000
%& Hind 111 (912)
X 3000
2000
N 1500
pUC origin pcDNA3.1(+)/GLP-1IR [} 1 000
6785 bp GLP-1R 50

SV40 pA

.

Neo (R) &

e

ECoR 1(2310)

f1 origin
SV40 early promoter

500

250

100

A WEEIA T 4FRIpeDNA3. 1/hGLP- 1R s B: T 41FOKEL 1) Hind TR EcoR DRUMFI FIK I $K3E 1: DNA marker; ik 2: BEG1P#) Hivk Bl .
A: schematic of plasmid pcDNA3.1/hGLP-1R; B: electrophoresis map of recombinant plasmid with Hind 111 and EcoR I digestion; Lane 1: DNA marker;

Lane 2: sample of digestion product.

E1 EHFKIpcDNA3.1/hGLP-1RAIH)E
Fig.1 Construction of recombinant plasmid pcDNA3.1/hGLP-1R
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Fig.2 The process of screening cell model
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PR A~F 53 1 2 de 24 355 10 75 P P00 8 0 L P 5 94 4t R R PRI A% 256 . kAN 5 GLP-1R(FAB2814G) B A4 1% & J5 HI it 2 A M A ) 5 97 vk

A IR K AR

A~F showed data of the six selected monoclonal cells. Six monoclonal cells were selected and incubated with anti-GLP-1R (FAB2814G). Migration

rates were detected by flow cytometry.

B3 e A ARAY R LR AR O
Fig.3 Monoclonal cells detected by flow cytometry
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PRk a8k L v B A 296Uk . ARSI SR IR IS
PRCE 10RR B R A 40 2224400 o AE244 LB
ORI R (M4 s, WAL e 42 e fLAR Hh 4k 2
EEHE 1 R Y R i ICERZE R N D Ba a2 ST

S5 LA it Hh 2 R 1 3RO B . AR IX ORR AT I, Ut
240 (SRS ) T 2 40 e 6 T (R GLP- 1 R 8 [ ik
(3), F2RR TR R T 15%, HARMARRITRE R
KT 25% B a3 LR % 0 54.6% 0 1 AR 41 i
(FI3D)H T 5 I 5
2.3 ZHAEIREI R UE

7 326 P 40 RS R A 2 GA1 81 93 7% v i 4 7y
A MRG0k LA [ CHOZN I g ) HE 40 i, #%
AN Z5pCDNA3. 140 M8 364 W 2 13T A8 A8 4k, i A5t
TG0 i ) B B T AR (I 4A) . 4 AR I i
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(A) (B)
[ Sample name [ Sample name
G1.002 G4-10.002
CHO.001 CHO.001
§ |
3 g
O O
FL1-H subset \/\\ FL1-H subset
0.167% 50.7%
l { l i
0 LI LA B L L) L LA B LS LAY 0 T L RALLI L L LLLL B LY
10° 10! 10? 10° 10 10° 10! 10? 10 104
FL1-H FL1-H

A IR A0 (CHO/peDNA3. D IIE RS 2R B: FHPEAN M AL 7 57 10405 (RIT A 2 A0

A: the migration rate of CHO/pcDNA3.1; B: the migration rate of selected cell model after cultivate ten generation.

El4 MpER T E

TN E

Fig.4 The stability of cell model

(A)

A: CHO/pcDNA3. 1/hGLP-1RAT ALY (R0 L 28 A2 AGrill; B: CHOAN ML e IR £RAR I - £

A 5 2x (9O L HUIR(GLP-1RFi 44, FAB2814G)i7 &,

FOLIIRE MR b 2 € 405 A AR DAPTI 77, WO SR A M Rl i3
A: laser confocal detection of CHO/pcDNA3.1/hGLP-1R cells; B: laser confocal detection of CHO cells. Cells incubated with green fluorescent anti-
body (GLP-IR antibody, FAB2814G), the colour was green under laser confocal. Cells incubated with DAPI, the colour was blue under laser confocal.

El5 md e R ERTA 000%)
Fig.5 Laser confocal detection for two Kkinds of cells (1 000%)

45 EoR, CHOA M hGLP-1RE (1) 21k; H
L FR10405, it 2 40 SRS 0 48 i 2 1 fRThGLP-1R
HE, T HK50.7%, 55— IR0 1) 45 540
JHLIE #% 2 0 54.6%) % A B 8 7 S (J8l4B). i G 3k
3 () 40 A AR PR O JL R AEAG I 7, NI A
hGLP-1RAT 315 HAIE IR 8 11 T8 8 Ao 14l M i |-
(BEI5A) . S MU B [ RNA, [ 85 5kPCRZS 3L IR,
hGLP-1RJE R 71 %f i 241 40 Jifl(CHO/pcDNA3.1) 1 %

sk, (E S 41 il 40 (CHO/peDNA3.1/hGLP-1R)
A e 5%(K16) . CHOAN i fERNAZK - A5l ¥ 45 GLP-
IR s (l6), HOGILER £ 4G I ¥ 47 GLP-1R
PRSI IA (EI5B).
2.4 YHARIRERITH BEAS

ARSI = ) 2 14D JBR v IR 25 R JIR-1(GLP-1)28
U 25 IGGH, J&#5NGLP-1(A2G) 584814 5 A I i
8 FI(HSA) FIN-3i 1 2 1 Al 22 (1. Exendin-4
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Yk iE1: DNA marker; VK i82F13: hGLP-1RM}E R FlActint K| {£.CHO/
pcDNA3.1/hGLP-1R4I| i 7 (U RT-PCRAG I 45 1R, Pk it415: hGLP-1R
SEPR N Actind I(ECHO/peDN A3, 141 i 1 (/IR T-PCRAS I 45 5

Lane 1: DNA marker; Lane 2 and 3: RT-PCR of CHO/pcDNA3.1/hGLP-
IR cell to detect AGLP-1R gene and Actin gene; Lane 4 and 5: RT-PCR
of CHO/pcDNA3.1 cell to detect h=GLP-1R gene and Actin gene.

Elo REEFRPCRIIEE
Fig.6 Electrophoresis map of RT-PCR

IGLP-1Z184, B 7697 288 IR 1 25 . GGH
FlExendin-4# 7] LA 5 GLP-1R 45 4, Il 3 40 i = 4
cAMP, Jf B W B IH EAOCR . 7RI RS I
', A HPrism S8 TH HGLP- 128U IECso. &5
R 2R, GGHIFECs:4456.7 nmol/L, 1fjExendin-4 /]
ECso>47.8 nmol/L(/&]7).

3 it

H G R 40 A AR 10 em 957 I 85 9%, InN
G418HLEE ). KigR2 dfafi K4l fusbr, S
G418 5 TR L . BLINF, A5~ L rp () 40 Jf 350 2 5 A 1Y)
I R A R, SRR IS I, SR A Kok T
MR ] L R B & (e S AT DRI ). R 10 pLiy)
MR T 2 2 Bk 296 F LI P o Tk SRAF IS e
44 My ¥k (CHO/pcDNA3.1/hGLP-1R) 1] L #% 5 hGLP-
IRSE PRI (E4), R H A2 CHOI 41 i i 35 T 2 ik
hGLP-1R % F1(El5).  [F] I, BT DUAR 4 Hi 1 45 il
GLP- 125U (135 ME (B 6) o 97 18 B 2H 40 it i o 114 75
— Bl R AR R, R R TE U R IR A
REFR N, TR KRR Rk . AT L6
PRE A0 M b, A720R TR AR T 15%, HAR M4k
TR K T25%. MUk, falii) Nprik R 7= 56 1)
KA hp ik B, ARESE AR PUTESE N = R ik T
H br 3L R R A 1 Do FRAT 977 12 PR RR 11 SR s %

0 JEE T PRI GILP- 1 LU 0 385 5 32 F) 40 L A2 28 77 1 c AMIP, cAMIPY
£ (PRSI I R &D PR A £ (KGE002B) 6

Gradient dilution of GLP-1 analogues stimulated intracellular cAMP in
cell model, and cAMP was detected by kit (R&D, KGE002B).

7 GLP-1Z{07E 4 AR Ry IE 14T
Fig.7 The activity of GLP-1 analogues in cell model

ofs S Y U e B e o B TORG F R R T B B 3R
A3 1) B va B AR AR 100K S, Uit 3 4 A4S ThGLP-1R ()
TR HL(EI4B), 525 14040 L (JhGLP-1R & B AH T
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GLP-1ZALL (R A4 A NG I 7 9 3 B2 2 41 B i P
(PRSI o RS P 400 RS IR fart /) B8 JBR 984 4 B (MIING)
K 5% M B8 200 Ff (RINm S £) 76 40 i 2 T A S 5 1)
GLP-1R, GLP-1ZE L) ml LAMIGLP-1R 45 &, 4l il
W EE A5l (cAMP) L TSRO i 22 000k, Gl i
Kl c AMPES B 5 2% 1) 75 5 R VRN GLP- 12504 11)
RAMEPEDT, (B &, MINGFIRINmMS 40 i 25 55 4 12,
e, H.50% 0 40 i 25 5 A% AR A K 21180% 1) V-
fER /D24 d, KGNS . MIN6GFIRINmMSHE
Jh R DRSS 7Y e — P AN R A 5 5 PR A DN 7 4k
TN AR I 40 BB 2 v DL NN Y IFIGLP-1R, ]
DA S RS ff 1t e e 52 A4 55 0 ) 2 1) R A LA I,
CHO4H i A 1 A5 GLP-1R 32 A& % 1k (&I5B), A 30K
A U5 FIGLP-1R%: A |CHOZ i v, 48 %4 5E 7o [ bk
(1) 975 16 IR AR 1Y) S I ke, ) S P 40 R A R A
FH 4 %) B ) (Exendin-4) ) ECso 41 7.8 nmol/L, 5 K5k
0 JH R 00 PR 95 1 S ABAIOY, R) SE LF 11 4 PRAS R (CHO/
pcDNA3.1/hGLP-1R)4H i & T 55 7= M4, v %L
Hi1 N T GLP-1 2R (PAS DU A 57 1€ o
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