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W A AR JE R TR T 8 NMIDA 52 A3t )i 22 47 *

BwfD LAV WP BRTY WTEY B AV HAKY HESFY
OREERFTERERATH, AE 116027, PEFEEHNEEEMEZWRA, LR 100850,
SENEE 210 ER, A& 116021, ¥ KEERASEFEAHEHME, KiE 116027

HE HNTHEBANBE-RKLREZME (NR) TIE (NRD M3-M4 3B AREL, LA NRL 4T M3-
M4 ¥ 8 5 fE 8 MAB363 MR & PR m L 12 FREE, Wit w R 3t i B 1 ELISA fa il M2 S 45 & 525 4y
B M O30 MIRERER AR REFR CVHTNPSTWQPIL” (R 12, FEZFREN NRI M3-ML RTLLE
TR EFEE MAB363, EMEM s MERAFMIEIR, RIAEFTHF R (22) LRNPSKD AT LLE M3-M4 3 5%
FEETE, B NPS = MRERBEZF —mE, 85 N NP §& S M3-Md B35 S raehmis, &
R NPS §1 & MK B ERAE ), UEEA MAB36S fRAG NPS, Sl xlMEE,. ERE e RETm

BraXEm B MR E R SR T T ERRRENKE.

iEE MEERESR, BAREM, NMDA Sk
LRSS Q517

N-BEp ALEBR (NMDA) % (NR) i
B 5IFEEAME, BrHEEsEyMmc, B8
) NMDA AR FEABFR A THAH “Fh
&7 R CEHEEY T A AR TE IR RELS A
O BT EFRESEEAAETUANR £
B (NRD SFRBEEM, B9/~ tran iRt
%, T NRIEE, BRI ENEEEMER
PN, B, DERKBASTTFAHRER, X
MAERFETHNESMRSRES. WERMEY
RISRER P LI m B E A TSI RPOA R RN, [
WATHHASMR, WASRIEFEFRER
T RIFRAL.

1994 2, Morrison % R 4% R IE B NR1
M3-M4 ¥ GST flra B /MR, SERFTE
FARG P 8w RS MAR362 (iR FEMAT
NRla 7F 660~811 MEEAHM, B T/PR. X
FATA NRL £ M3-M4 R E B IF ¥ 722 — 3,
Fr BRI LA /N BT A 2T A 4 F 59 M3-M4 3
PR TPV RS, X — LR MAB363 iR A
RNERESRERMY.

AHRFHEEERER RSB AREET
MAB363 FAMAX e, FEHFEMERIK, =
FIHEIRE SHARBITEHEE I, BET A NRL
F M3-M4 IR—A BAIRA, ARNEHRE
T IR VE X A I R RS R SRR T — N E
BRRFIKE.

1 MREEFE

1.1 #fk
MEARERTEAN BRI 12 IKFE
(12-mer Ph. D. random peptide library , 4 X
1o¥pluy/mD W&, ZHHE E. coli ER2537,
DNA £ EZIM F 5 % (— 96g [ sequencing
primer): CCCTCATAGTTAGCGTAACG #IE B
¥%E NEW ENGLAND BIOLAB %4 7. MAB363
AP NMDAR1 £ w BEfifE (Chemicon A7), FE
B>, HRP-n M13 IREE PV & w4 R,
BRI A Pharmacia A7) (EE)
Fei. HARRFAEF 4140 DNA B3T3
B PE 24w (EE) 778, EARCH Bio-Rad 2 A
(EED 77,
1.2 Hi#
1.2.1 WEEERER 12 MUE Rk
a. A
FERBRAERA T, TELBROE.
BREEfEE . NR1 H31 MAB362 100 mg/L B4
96 FLEEBKAR, 100 pl/fL, 4CHE, 1% BSA =

*EFBAMEESEDIME (Goor0267), TEELEMEER
@ (2001, UTHEAMMEECRAME (2001226005,

= AR A,
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A, =& 1 h, ¥ERE, WEHERE 0 1 H
190 ul 0. 1% TRST %8, LL 100 pl/fLEAN B
fL, 3TCERBMHE 1L h, 0.1% TBST ¥ 10 1%
(F 1, 28> 20 (B3 458, BilmA
100 pl BRVERGH, ZRVEH 0 min, BHMERER
MEEOE, L1565 Wl pH 9.1 81 mol/L Tris-HCI
R, B2 ol WIEVEE, EERA /PR 80 Wl
HTes, yFEmEEsl@mERTT —RFiE
(BAER LoMplo). HHAT4ARFE, ANEFE3I#R
EAWHENS g/ fl.

FEYENLVE. BERRES, ®FLMA TBS HBR
100 mg/L #HL 100 o, ZFREERL 1 h, B BB
EHMERLE, AFTRA, HMPERF L

b FrR R T ALl

SR 1 100 M T 20 ml K& LB 55
B, AR MM ER, 3TCIESEFF 4.5 h
P T i B A R TR

c. WEUTA AR BE A0 2

FEHE: LB 5577 B s 0% 10 LR B A
AFFRE, BT 10 ul ASFIHE GRS AR B o 5
55190 pl X EAKERRD 2537 BN 3 ml REAGRY
TERAR 45CKE) F, BIERS, ZAE
37CTAHEY LB/IPTG/X-gal “FAR L8R, 37°C A
BERFER, TEARBEH REREERE (TU,
H plu/ml F#7%)., TEERIFIEDHEMNZRA /=
H k.

d. T B M8 Al R R DNA f4%
EL, W FT 5 AT

MR 2. 3 deRENLBEECE 30 M raked ag . difk
FMFEE CrEF b, BT AR HRER S R
H5 DNA, @IEEEHRIKE T DNA 4, H
M13 Fm —96 AL im 5| ¥17E DNA BHshllF4 b
W,

e. HEARFEREEE ELISA £5%

Pl 5 mg/L MAB363 100 ul/fLEME, 1%BSA
HEFEEF S A, A 2107 plu SR B IR E
HrlE, ZREE 1 h, MAH M3 EEE P £
TLRMIE (1:2 0000 EiR1h, HPRFEIR IgG
TR (1: 20000 &, TMB RZEZE, BEFRX
R A A,

L PHE TR S HURBAR U S 17

KEHHE E. coli DHSe RAZFRIETURA NR1
M3-M4 ¥ (FHI B 1, FXRELA, Eira
F 100%0), EERHZEM ELISA £F MAR362

SEARRMAMYE, TURERRESS &R
FKH SN ELISA . MAB363 UL 5 mg/L
B4 ELISA 1%, 1% BSA =/, MR E M
WEARES IS RARREREREKZREFS
1hEneE, HiFEFE e TRMHIZEE TR
=,
iHE= (1—-BARFNHIMN A/ RIBARES
R Awse) X 100%

10.00+

Epitope
gl

0.00f -t 4-———- -
-1.00
0

20 40 60 80 100 120 140 160

650/1

M3 NLAAFLVLDR
IVATVEQSSYV
NYESAAEAIQ

PEERITGIND  PRLRNPSDKF
DIYFRRQVEL STMYRHMEKH
AVRDNKLHAF IWDSAVLEFE
ASQKCDLVTT  GELFFRSGFG  IGMRKDSPWK

QNVSLSILKS ~ HENGFMEDLD KTWVRYQECD

SRSNAPATLT TFEN M4
812/163

Fig. 1 Linear B cell epitopes (top) and aminc acid sequence
of the M3-M4 loop in human NR1a protein (hottom)

The epitopes are predicted with multi-parameters of Hopp-Woods

hydrophilicity, Janin surface accessibility, Karplus-Schulz flexibility

and Welling antigenicity. Arrow points the B epitope of MAB363,

1.2.2 EMEMIK. BEE Genemed Synthesis
AFEER. RELEYEBES A NRL 4F M3-M4
IR T & R, BMAAEMRMK 1~5,
HEBATEERLER I EERRE. Fa
FEALIR 1R 3 AhaRAR 7, 8, o FmpE 1 WHEFR
A AR, HPLC #ifb G s E 1 5% M L
(F 2).

1 Peptide 1 R(22)LRNPSDKFTY

2 Peptide 2 SC(1073GFGIGMREKDSPWEKQ
3 Peptide 3 L(2YAAFLVLDRPEERIT

4 Peptide 4 D(150)SRSNAPAT

5 Peptide 5 L{50)STMYRHMEKHNYES
6 Displayed peptide VHTNPSTWQPI

i N deletion RLRPSDEKFTY

3 NP deletion RLRSDKFTY

9 NPS deletion RILRDKFTY

Fig. 2 Amino acid sequences of synthesized peptides
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1.2.3 RAEE. FHAZSFMHELISA® BAMK
Pl opg/flB#EH, AERELSHNMA
1 mol/mlf) &K 1~5, BRIk, Gtkik 7. 8 &
50 ul, ZWRMWEF 5 min, HBIMA 1 500 BEH
MAB363 50 pol, —HUA HRP-FEHUN R 1gG ik,
TMB #HEE 0. LRFILAME AR, FAENE
DREATAESY. ZHMEEER L

2 4 H

2.1 MAB363 F A7k ATHIEMFEF0 52

2.1.1 FRESGEWEERNEESRE. 81 %M
ER, AR EAES AN ERREY
PE KRB THEREEEEEHENEEREE. M

Table 1 Screening of phage display peptide library with
MAB363 (Elute with acid }

Round of
) Input phages  Elute phages  Relative yield
pannmg
1st 410 1.83X10% 4.58X10 ¢
2nd 1. 3101 3. 862107 2.07X10
3rd 1. 7101 8. 242108 5.4410 *
4th 5x 101 6. 215102 1.24X10 2

F1AMF 2N, BEEMERIKNEE, 8RN0
ARPER (/A MRS, KRR RIF
RS MAB36S Bifr RIS SR E AR E £,
FEUCRL ELBRVERL B SR 5 TR

Table 2 Screening of phage display peptide library with
MAB363 (Elute with target )

Round of y ;
) Input phages  Elute phages Relative yield
panning
1st 41010 3. 52X 10° g 8x1p °
2nd 1. 51012 8. 88X 107 6.59X10 =
3rd 1.2X 16 1. 51X 10° 1.26X10 3
4th 1. 2164 1. 37 <1010 1.14x10 !
2.1.2 S5EWRTEEIIE BT AINE R E R,

MER 3 R REE 4 S FENLBEEUE 30 Tk, HH
EiR R DNA, 2Rk EE DNA
AR, AT DNA FFIE, REZEF®BITHE3
MAMMEERTA (R 2D, ARPIILEIN 7 T
Fl, %+ A & & A RE 1 ~ 7, HF
VHTNPSTWQPIL (Frfg 1> HIURERE (23/
30), PJEERUTS T B R T RE

Table 3 Amino acid sequence of the peptides in the screened clones

Round of panning Elution with acid Elution with target

3rd VHTNPSTWQPIL (clone 13 =2V VHTNPSTWQPIL (clone 13 X6

IGSTQMLLQHVR (clone 23 X1 NNSPPLYWMHLK (clone 62 X1

YNTSLIQTLRTL (clone 33 31 ALPPSMWAQTSG (clone 73 X1
YLDFRYQTPTML (cone 43 X1
TSKTIPIETPM® (clone 5) X1

4th VHTNPSTWQPIL (clone 13 X5 VHTNPSTWQPIL (clone 13 X10

YLDFRYQTPTML (clone 43 X1

Dtimes, 2 11-mer peptide.

2.2 [Fik 2R ELISA £ £ (F 3.

ML BT MEAINRE R, S REAEE
fl. B4 MAB363 fL. B3 X R P (Desmind
LPMAZEERTIE 1~7, FHES, FHLUTX
B ARE A AR R, BN 3 RAT. &R
BRRARRE 1, 3. 4 i85 MAB363 KR 1E4S
&, HibREARE MAB363 fFEFM4E, WHE 3
in R RN R TR, TR 4 R R
Fe, RALFEEFSHZ NN, HERENHETHE

2.3 EARESFEEESHAENEE

R — PR EETIRIE R 1. 3. 4 RIRE R,
LI MAB363 B3 ELISA 42, 28 LAFHRENE
AMER TS, HAT ELISA =HMBILH, &
IRE AR LLAE wE 1 5 MAB362 FI45&,
=S EANGRE EMAX, (ER2AaEME R
5 FAREE 4 5 MAB36s M4E, HHRE 1 5EA
RRBI AR — &S, —HZAFESRME
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WM, mE3 AR 4 RECRERESE S
MAB363, EAL AT S LR AR, EmAESE
& (B D.

2.0F

control clonel clone2 clone3 cloned cloneS clone6 clone7

Fig. 3 Binding of screened phages withMAB363 and Desmin
determined by ELISA
Ago: xts, m: MAB363; O: desmin,

100 -
80 -
60 -

40 -

inhibition rate/%%

20r &

0 1 I L L
1000 500 50 25
piinhibitorymg- L1
Fig. 4 Competitive inhibition of the binding of positive phage
with recombined peptides

] m: clonel; ¢ ¢: cone3; & A: cloned; @ o

negtive control,

2.4 RNEEHER

HTH—PHERMAMNE, GEIERLS
EMERENER, 5 M RNRA TS
B, FURMERRFEFEARS £ MAB363
Mgha, RA&K IR (22) LRNPSDKF 7 3%
FEHA, &k 2~5 BRFFER, U MABGS
WRAHFEMAT R (22) LRNPSDKF. A [F B /R4
FMEM T R (22) LRNPSDKF RIMEHIZE % 79. 165,
JE™ & BAK (peptide 63 740 & 22 4 21.63%
(B 5). &RImE 1 BRI (peptide 6) REAE
FRU|/ETKMME, MAATUESERELS
MAB363 fIE, IR ZTFFISIENES2UE
B — e R, BARNEE RIS RS

B3 FF MAB363 IRAIR &R X —R A,

¥ NPS =M REMHEE ML, RN
NP & % 5 F0 M3-M4 TF 3 S04k 1088 1% 58,
Bk NPS AR SR AERSEN, £H
MAB363 BIFRAL A NPS, S EREMERE.

9 10 Ii

14
1.2

1.0t g
0.8 ¥
0.6k
oAt
02} I
I 2 3 4 5 6 7 8

Fig. 5 Competitive inhibition of the binding of M3-M4
recombined peptide with the synthesized peptides and displayed

Aasy

=]

peptide
¥ P=70.01; * P=20.05, 1: no competitor; Z2: peptide 1; 3:
peptide 2; 4. peptide 3; 5. peptide 4; . peptide 5; 7. displayed
peptide; &8; N deletion; &; NP deletion; 10; NPS deletionl; 11

negative control,

3 it gty

NMDA Z A B &R A EB TEE,
—B®E, BT A —MHEF Nat, KT H#H
Ay R TATE Cat B ERENEEE, 2
TR ARGE, 2 ThlE KT ikERE, =
BUEMZGA Na™, Ca™ H#R, /& —Z7HE L
Ak, SEMETTHREILERG. RE NR
T BLE R E i, AYBETENZEERM
BIREINE R R A AEARAEHE, NR 31
I — I AN, During 2 ¥ B NR1 & T
TR FERBAESHRAOEERERE— 2T
W, AR, UEKNRSTFHRER, HHGEER
EBENBSAREAED. HIAN, E2ETH
o FIURMERIERE b, MRS NRAE T LIS
BT EEE S TIREAAR RN, AFFETE L
FERES T, AAWEAREEREARES
MAB363 FAMXRILEE, HFRARMEMIK, 7T
LRI SR AR BT & 08, #E T A NRL
S M3 Ma F— BHFLRA, ARMIEH RE
TR G TR MR F RS ERSE T 1 E
T F VKR,

SRR ACEAZME, mEemESIK
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PEB 8T, BN AT TR LA 2 I B A 2R T R
A% BEAROBRSHEARRERATETERNE
FURILRE A TR . B A 20 1A 00 £
RISk, O & T2 T IR AR,
MM S PLIRFTRA AT, 40 R F 32 AR R PRI 2
FERE T 2B S AT RN,

AL NRla £ B MAB362 147
VeERAR, WWEEARETRANE 12 RERITESE 4+ B
A Yiie, B RERFEERLILER 7 HART
Fl, A4 ELISA & LR iE#fAmiE 1, 3. 4 5
MAB363 & SEER FEH AR LR, BEFR
PERHTE P2, FRATH Rz R A B A NMDA 5 {4
M3-M4 FEANRZEFHEN wES MAB36: 45,
BRI, EARAUINHE R 1 5 MAB363 45
&, BMREESEARREEMX, BEAGENE
TRE 3 AMTFE 4 5 MAB363 &4, DL ERAARIE 1
S5EARRARRNFE—F &M A, Z&HZETFE
PURALME: TPz Mg 4 RERERES S
MAB363, {Efr g5 LR AR, EmMARMES.

KR AR 1 BRkES MaMs SEBTF
thxf e R, —EHEE—BUTFI. NPS. £HER
ZRFAERFKE, REA &, BREUEER
JR =AM TIM RLRN(74)PS & NR1 M3-M4 ¥
B MEMN T —, X5 VHTNPSTWQPIL 77
—EAEE, BT L MAB363 iR B f1 3 AT AT G AR A7
T RLRN(74)PS ERE & NPS. mfE 1 NPSHE
MR RKHREBRARE O, T, Qe 1285
MAB363 M45& 1 Fok, AR R IRkt k.
B A& MBI RA AT R (22> LRNPSDKDF BEFE
FEAKS B MAR363 W45E. B NPS =45
EERPREZE Rk, S5 N NP 05 Bk Ms-
M4 RS PAE TR S, Gk NPS M& Rk
TENFERFES, IEH MAB363 fIFA N NPS,
S BREMRE.

B LA B IRATER R T NRT 48 F M3M4 3
=/ BHELS, THBT MABR362 £ 1 B
S, TUHIRNRMATRETE S RERME,
KN TF—bMERMERER, BFFENRLE
SR NMDA 5 /&g B 6 X i 5 M R
SRR, BT —AEELTNKE, FXTHE
IETER A AT .

Z £ X M
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Screening of a NMDA Receptor Epitope From
Random Phage Display Peptide Library”

KANG Xiao-Nan¥, SUN Chang-Kai?* , FAN Ming?* , XUE Yan-Ning?® ,
SHAO Ning-Sheng” , ZHAO Jie¥, HAN Da-Yue” , SHI Guang-Xia®
(V Instizute for Brain Disorders, Dalian Medical University , Dalian 116027, China,
2 Institute of Basic Medical Science, Academy of Military Medical Sciences , Beijing 100850, China;
#1210 Hospital of PLA . Dalian 116021, China;
8 Department of Pathophysiology , Dalian Medical University, Dalian 116027, China)

Abstract To determine the B cell epitope of a monaoclonal antibody against the M3-M4 loop of NMDART,
a random phage displayed dodecapeptide library was screened with the monoclonal antibody MAB363
against the M3-M4 loop ol NMDART. Alter [our rounds of biopanning. the peptide sequences of positive
phage clones were determined and analyzed by DINA sequencing, ELISA and competitive inhibition assay.
A positive clone was [ound (clonel: VHTNPSTWQPIL}. The binding between clonel and MAB363 were
competitively inhibited by the recombined M3-M4 loop expressed by E. coli DHSa; The binding between
M3M4 and MAB363 could be competitively inhibited by one of solid-synthesized epitope peptides:
RLRNPSKD. There were identical sequences among them; NPS, Deleted with NPS, the peptide could not
inhibit the binding of MAB363 to M3-M4. These results demonstrate that NPS in M3-M4 loap is the B cell
epitope recognized by MAB363, which may be important [or developing a practical immunization strategy

against excitotoxic brain injury.

Key words phage display, B cell epitope, NMDA receptor
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