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Conserved W>*led to reduced binding of glucogan-like
peptide 1 receptor
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Abstract: Through phage display, we tried to find out whether the N-terminal fragment of glucogan-like peptide 1
receptor (nGLP-1R) still had binding activity to Exendin-4 after missing one or two gene segments. By error-prone PCR,
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We constructed a randomly mutated phage display peptide library with different length of the N-terminal (21-145 residues)
extracellular domain of glucogan-like peptide 1 receptor (GLP-1R) from rat lung. A mutant named EP16 without binding
activity was found by ELISA. Through sequence alignment we found that EP16 missed the first 20 and last 10 amino acids
and the 52™ tryptophan was mutated to arginine. In order to determine why Epl6 did not show its binding ability to
Exendin-4, a wild type EP16 without the first 20 and last 10 amino acids and nGLP-1RY>*® was constructed in which the
52" tryptophan was mutated to arginine. The contrastive analysis showed that the substitution of W>?R led to a markedly
reduced binding ability of EP16. The mutation of the conserved W2 could change the biologic activity of the protein. The
lack of the first 20 and last 10 amino acids had no effect on its biologic activity. Therefore, the mutation of a single amino

acid residue of the key sequence could change the biologic activity of the nGLP-1R.

Keywords: glucogan-like peptide 1 receptor, exendin-4, error-prone PCR
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Table 1 Primers used in this study

11E-Sfi T WNEERRF 51 R4 30 A 4G, primer
21£-Sfi T WEEH P 156 60 DMREEF 4, primer
1r-Sfi 1T 23038 K P 51 1956 345 47 #k 1, primer
21r-Sfi 1 MJE R EER P HI RS 315 fiduk (5149
FPANANER 1 7)o LAUHCRFIWR 75— B A B
P BERE TN Y Rk 25532 W 1) nGLP-1R 5 Exendin-4
LA TG TE . DL pET-28a(+)-GLP-1R NHEAR
HEIY) primer 1£-Sfi 1 1~ FUiF514%, primer
1r-Sfi I . primer 11r-Sfi I | primer 21r-Sfi [ 535
VRN RS 195 primer 11£-Sfi T VRN 1375149,
primer 1r-Sfi I, primer 11r-Sfi I, primer 21r-Sfi |
oy RS9 primer 21£-Sfi T ARy 1 iF
5149y, primer 1r-Sfi | | primer 11r-Sfi | | primer
21e-Sfi 1 o0 nWESD s 1Y), it %e 5 PCR
P19 B AR R B

Primer name

Primer sequence (5'—3")

Primer 1£-5fi |
Primer 1r-Sfi |
primer 11£-Sfi
Primer 11r-Sfi I
Primer 21f-Sfi I
Primer 21r-Sfi [

aaaggcccageeggeegeeggeecccgeecccagggte
aaaggcccccgaggecgtacagegacaggagetgttee
aaaggcccagcecggecteectctcagagacagtgcaga
aaaggcccccgaggcecgtttetetetecttgettggac
aaaggcccccgaggecgagtatcggcaccagtgecaac

aaaggcccccgaggcecctcecgacaggtecctccagggce

1.3 GLP-1 Z/K N i R BRI E R T ERY Y
., BEMFEENE
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20 MBS, 2 BIEERR T 10 mL SB (30 g/L Ak
BN, 20 g/L BEEHEERY), 10 g/L MOPS,

40 pg/mL PUFFZE, 100 pg/mL %545 ,pH 7.0)
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1.0x10"? PFU/mL.
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HRERAT S0 uL, 37 'CRAY 1 h, Fkdk; TMB
4 15 min J5, LA 2 mol/L HySO4 2 1S by, il
ODyss {H
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2.2 nGLP-1R R FEH EFNTFIE

MK nGLP-1R BB AR e Y 2 R e 25 2R
(F2) B, 1 RIHEKRKT1.0x107)%,
FTHE LR PO A L A ROIRAS | R
BRI G B . BEE TR T, e
BT, IR R A A AR T 1 R e
TLIR AR B TR R
2.3 nGLP-1R RT{KZ S Exendin-4 ;HTERY
lkE

WA HE O S T BEAL P i
T 30 AT, FH ELISA B8 T Wi {4k b3
5 Exendin-4 M45& 16 ME, g5 TR, KER0E

W5
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2000
1 000
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Bl1 ABKEAREHR nGLP-1IR FEAI PCR ¥ 4R
Fig. 1 PCR products of nine nGLP-1R gene segments
with different length. M: DNA marker; 1: 345 bp; 2:
315 bp; 3: 285 bp; 4: 315 bp; 5: 285 bp; 6: 255 bp; 7:
375 bp; 8: 345 bp; 9: 315 bp.

Table 2 Enrichment of nGLP-1R phage randomly mutated library by biopanning

Round Input (PFU/mL) Output (PFU/mL) Yield (%)
1 1.0x10" 3.8x10° 3.8x10°°
2 1.0x10" 4.9x10’ 4.9x107°
3 1.0x10" 7.2x108 7.2x107*
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4 Exendin-4 WTETE (% 3). MULULI, RAEK
EP16 JCif M2 i TR 52 (i R R W&
PRI S IHRL Y . EP16 2k 22454 Exendin-4 754 1]
REfE TRATFIRM: 1) a5,
FE S AR N W e IE B RS R 5, T AR & X
nGLP-1R [N IREE AR PR 7™ R 5200, AT 52 1)
32 PR 1) 31 B H S (145 32 1R 5 L& Exendin-4 [A]
ISR I & AR Al . 2) (B R R AR R
fig, HIR LA A WK ER RS 28R I I iR &
R, ARYESCHRIRIE, W R NN ERA)GE ,
nGLP-1R k2 T 454 GLP-1 BIRE D, hten]
DASEIT, 2R sk 3t [ o bk 3 A1 AT RE &
AR KRS L m s/ k545 & Exendin-4 19
s

i Exendin-4 5 N ¥t i Bt 045 A i PEZE L
GLP-1 5 N i i Be 45 & 16 1, IR 0T LUl
HAES A EA IR, 78 wtEP16 H, WY

%3 ELISA 52 NIEFE KR TR EP16 F1E £ 5 EP16 454 Exendin-4 AIiE
Table 3 Binding activity of the mutant EP16 and wtEP16 to Exendin-4 analyzed by ELISA

ELISA (ODyss) wt EP16 Mutant EP16 wt nGLP-1R nGLP-1R"*?R VSCM13
1 0.349 0.168 0.358 0.164 0.163
2 0.411 0.210 0.399 0.208 0.212
3 0.487 0.279 0.468 0.266 0.286
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nGLP-1R : 76
nGLP-1RW52 : 76
wtEP16 : 56
EP16 : 56
EYRHQCQRFLTEAPLLATGLFCNRTFDDYAC
80 * 100 * 120
nGLP-1R : 125
nGLP-IRW52 : 125
wtEP16 : YRFCTAEGIWLHKDNSSLPWRDLSECEESKQGER : 95
EP16 B CGHVYRFCTAEGIWLHKDNSSLPWRDLSECEESKQGER : 95

QGHVYRFCTAEGIWLHKDNSSLPWRDLSECEESKQGERN

& 2

2K EP16. B4 E EP16. nGLP-1RV® 584 # nGLP-1R B R EFEF 589 LLER

Fig. 2 Comparison of amino acid sequence between mutant EP16, wtEP16, nGLP-1R"*** and wtnGLP-1R.

HI Bl YA 52 exendin-4 5324 N i i BE I 45
G 1B EP16 Wk THE 52 i (CGCHR[6]HrYERE
72 MRKRR) AR W AR T R MR T
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GLP-1 45 EHER W4 5 4~ W iz, (H
1E nGLP-1R 5 Exendin-4 EFHRY, W WIFES
IS F] nGLP-1R 5 Exendin-4 (9454,
M W7 (FEARSCH 5 52 (R FERR) YA ) 2
EEIEAINS S, ISR ER, W2k
N ¥iit Bt 5 Exendin-4 H45 & B E R T W7,

3 4k
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20 MRS 10 R EA E Y2 mE, B5
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Ko PRI AIE B T 2 R Ak e 1 A P v 72 R A Tk
WS LR A ] RE 25 WA B IKEE 25 & Exendin-4
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