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LiBMMBER. MENERK. RERBRE. AT T IWARMEREGER (FRG4) HREREECENZEA
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FRG4 YRR RN e, MRk EBNI s R, EHRPLE 13 I PKLVKEEVFWRNY, RERM £
FREREE M T FRGA LR ERL, AR =g REERTA FRGH BP0 REAMENZEL RAA AR
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SRENFIESEIE R B MR B e, RIS, EE R TIR LA M 5 A e R P i,
SREM, SINHIE T RIA FRGA 4k, FRG4 EATEEMBME R ERE, SEMFEEZSMER 2
SCHEW BIRREEIELL, DR, BMAAXEAR, A, EUFREE

Prog. Biochem. Biophys. 1119 -

FRHEST R361

shkHaEEtE 4 Catherosclerosis. As) P, P
MEFEFTEEENEDER . AFE, BRidH
RENEIHARTEEE., EEAERT As FENME
TRAMEREL RPN D, Hijgm UMY
RERAMBWHIMETFREER (ox-ILDL>, JHER
FHME, BAURRAM, FRitAE  AMEE
Thee. W5 As BERAE MMV R i i eR 1)
FAZC. AAh A ES K SO S A B VR A AL
i, AT As RENGABEHRETEER
S A R AR E AL AR (SSHD TR ox-
LDL BUpAZ A HRE vo37 HWPLAHih IR P ERR
EEE, k1520 2MERRIENRETIIRE
(EST), HFBENREZE GenBank ¥ 3£ 3 #7 EST
T, BERTE GenBank ( BIS02586, BIS02587 ).
EH#AEEN PCR M ABG T eDNA 3¢5 fr Hs JR B
T —~EST £ cDNA 55, g AiRiRiemx
EFE (FRG4OP, FRG4A 5 A MM KX EH
( Home sapiens synapse-associated protein, SAP1) H
A ERRE, AR, HRitRa
IR E A E A 50 B R K0 R, SR
FIHAEWE B 017 FRG4 MIIURFEN, HEE
M E IR, RIEHTE 2 H R % FRGY £
BEdLfR, R FEZPUART R FRG4 7RI E 7iE Ul
A AR RIE.
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1.1 E=ERFAA AL

MAEFRE. BENE. B2 RIER AR
LBERAEFIEE GIBCO A7) ABC A& A iR
ARG L@ AR, BCA BEA ST &
k2 ROLEYIE B PIERCE 24F), ELISA Wi &
W BAERFIR AT s 2 RE AT R 8 e b4l
KT E ACT 47, = aRAEHERK
2 E RER B, AR AR HepG, A
EWEAEFIPE THP-1 40 B IE B B UK 52 M BB 5 40
TR AL, AFEBIAK IR LM B B &% Bk Py 2 4
A ZE o 5 77
1.2 FRG4 4515 B0

AW EAOFBERR L ARG EG 2R
BER EAAICEEE EFI B, ORF finder B4
PriZEs E AR EAHE (ORF); ExPASy TEGAH
HIFEF Compute pI'MW JRAF D #T ZE R EBEE H
M EBmA R +FHREFMEFE L SAPS B

CEFAAFMFEES (30200103) MBFEEHETEFEES
(02B032) HBRIWE.
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1% B DR R i s X B SignalP
B tTZE O RAE S IR TIAL & BIOEDIT $t
53T 12 B T SR R KPR IR T 4 5
Domain Database M 1% 2 [ J ) 45 #I8E; Psort [
STZEARMEARZEN. REEKM, a8
. BB S R FERARFEL (13 4K
PKLVKEEVFWRNY ).
L3 FRG4 HRZARE A FRGA 2 WP S &

FHEHE ABL AR MEIB &M, LIE
MAEREE &R (13 Ik PKLVKEEVFWRNY ),
GRFEF R ABL #e{E75mM. S A4 HPLC 40
et AifEIE R 90. 75%. FLiiL/E FRG4 FiL)a
ZIK 5% E 1% E BDB LA B 1§ FRG4 LR
BESEMANBERTESERREG, ot X
ZRETEMSMRGREFALZAR. BRATEE
mhfeiE. aRfiE. B3 RAREFE 4 RARE, T
FARBIERE 10 £ 14 RATE0AI, H& M
SRR PLMLYS, HPLC & M HLik A L 82.79%
AT, - 20°C fRAF.
1.4 ELISA ARG

FIR R EH (0.05 mel/L 8% B & B4 i,
pH9.6> MEBEEM EE AL FR4 LR E
10 mg/L, MBIEESRR T (200 pl/fL). 4CER,
5% Pig W E . 37°C 2 hy &FLI0 100 pl FRG4
Pumyg, FERTEMAESE, 37CKE L5 ~
2 hy FILINAZESTR G 100 pl, 37CHEF 1.5 h,
OPD JEVIK 150 pl B, BEFR{ 490 nm I KHH
WSeE, NTBIEX R 2 500 EARA M.
1.5 EERELEN

W B 77 B FF 98 40 FLBR HepG, 20 HEF1 A B WK
ML THP-1 @fL. SRR [4] EEEL. H
BCA VEHHMTER I EE, 20 pg MDA B

MO, B3 min 5 AT SDS-FE R E B E R E
. ¥ PVDF IR, 4ral5—30 (SREKIED FRG4 £
PLILYE 1:3 000 ¥ > F1 —31 (HRP ¥ric 80 L4
HIgGIER 10 1000 B EREEF2h AL b,
FIHW SRS RAT R AR Y
1.6 RT-PCR &4l FRG4 mRNA #13%R&

REUME P ALA Y 2 4 BLS RNA, I3 5R
F eDNA. Ll GAPDH Jfy Py 3 fE, #HAT % & RT-
PCR &2, FrHTIMFFIMT,. GAPDH Lifh 5/
TGAAGGTCGGAGTCAACGGATTIT 3/, T H 5
CATGTGGGCCATGAGGTCACCAC 37, Tt =ik
/N 983 bp; FRG4 L 4 57 AAGCTTATG-
TTCCGGGGCTTCAGCAGTTGGTT 37, F iy & 5
GGATCCAAAGTAGAAGAGGCAAGTTTCAACTT 37,
TRvt PR AN R 202 bp, B IRTEFR FETE 94°C B T
5 min, AP B K. ARG H 95C 1 min,
S8C 1 min, 72°C 1 min, %30 MERF, |E—K
fEHMTE 72°C AP 7 min. PCR F*#HE 0.5 mg/L
1R CEERD 1. 2% D RERERE S FEIK AR
L7 SREANGIEBSRRIE

NS Bk v T4 B 0B A ik P B At B R R
ik, e S, AREEEKHERE, BHEA
2, HEREARATE UL TR R

2 g B

2.1 FRG4 BEBEFH]

LABRAT . BR/LFIBR R cDNA SCJE AR AT
PCR 18, &IV FRG4 7EA BRI cDNA SCEFIE
Fim, LAAFRIH cDNA AR #AT PCR §718, F-
W EEMFE, 153—1 213 bp &K <DNA F41,
% BioEdit 381 2 3] FRG4 (& H BT 5
CE1).

MFRGLSSWLGLQQPVAGGGQPNGDALPEQPSETVAESAEEELQQAGDQELLHQAKDFGNYLFNFASAATKKITE
SVAETAQTIKKSVEEGKIDGIIDKTIIGDFQKEQEKKFVEEQHTKKSEAAVPPW VDTNDEETIQQQILALSADKRNFL
RDPPAGVQFNFDRFDOMYPVAIVMLQEDELLSKMRFALVPKILVEKEEVFWRNYFYRVSLIKQSAQLTALAAQQQA

BSD domain

AGKEEKSNGREQDLPLAEAVRPKTPPVVIKSQLEKTQEDEEEISTSPG VSEFVSDAFDACNLNQEDLRKEMEQLVL
DKKQEETAVLEEDSADWEKELQQELQEYEVVTESEKRDENWDKEIEKMLQEEN

Fig.1 Sequence of FRG4 and BSD domain

2.2 FRG4 HWE B F00 BPURFAL L E
FEE (FRG4) [IFFAAEME (ORF> EM

F62 AR 1 120 M, @8 352 MEE

B ot RER, BEARSTREN 40 ku,

FHA (ph A 445, A—HBAENEAR: %
EEMT 160 ~206 7 FE 8 —ThEksL BSD,
BEFEHET FW-modify, HHTEEEESR
FFHFRBEX A — (E 2>, FERAESTREIL,
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F 220 ~250 £ 335 ~ 345 AP ARG 219G 5
PR AR O, AR, TR K
BErHEA (B30, fdafefrstt, HEamA
BT ERME T A A B Ceytoplasmic) (52.2% ),
Bt (nuclear> (17.4% >, AHBENE (plasma membrane)
(4.3%), RFEEEERTREENEERR
TR T RN 220 ~ 250 £ 335 ~345 A

B AEAITMRBEILEAEE R EA (B4,
FHREER (FHIAREAR TREETREER
MEH, 2947, 220 ~250/235 ~245 RIE E B
B, AEFEFEDER, HIERER B%45E
AR, R\EARNEKE. ZR4#H. AR
WEREREFEFIER T AT 189 ~ 202 {7 £
PKLVKEEVFWRNY X 13 MR 8 /F A TR EAL

Fig.2 Structural domains of FRG4
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Fig.3 Hydrophile and hydrophobe analysis of FRG4

Secondary structure prediction (H—helix, E=strand, —= no prediction) :
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Fig.4 The secondary structure prediction of FRG4

2.3  ELISA {Af i s

BT B FRGA AR B AN, AR O Al i
1:1 000, 1:2000, 1:4 000, 1:8 000, 1:16 000,
1:32 000, 1:64 000, 1:128 000 ¥ %, —in¥&
1:1 000 %, SRR, IrH FRG4 FUEWRBER
MFFifEafE (P> 5RM%AE (V) ZHp/N
KT 2.0, JLRL1:16 000 B A&, 1:32000 LG
AEZES T, UAHITH &R FRC4 TLiE R

AR 116 000.
2.4 EQREIEAA ST FRGA EH HERE
FRG4 REBA R KLTIRETERREER
E, mEfFiEELRES . #AIRI FRGY TEA R
FFCFERRIERE, FRG4 &K cDNA FHI#I3R15 K
BT ANFRRSCPE, BT DAIRATR A A R 2 40 JE bk
HepG, 40500 A B k4 HEBR THP-1 48 JE ) i) e
KRt A FRG4 HLIMYE. LI&R4L FRG4 £FME R
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—¥, LLHRP FRICHIFEIR 66 AT, 5EE
B H B o 4 = R L By HepG, 20 18 01 THP-1 21 Jii 5
R EEAHAATER RN, WENR FRG4 HZAM
Fi& (E5). ZAaRHERTERE LT R,
SRR B AT Re A B o BT E A B2 LS, A
FEALHIILE.

i

Fig. 5 Expsession of FRG4 in HepG2 and THP-1 cells
I 2: HepG, cells: 3, 4: THP-1 cells.

2.5 RT-PCR £iill FRG4 mRNA #jF &

A —2E 5 FRG4 mRNA 7E 0 & A M T f &
L1EM, RT-PCR fillE Z°2EE CAPDH W 5 I E
Bl FRG4, ¥ 3™=¥H0 b B 47 51 %5 983 bp
202 bp, FRG4 EFITE A I8 ML M P35 4 55
BFiE (He).
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Fig. ¢ Expression of FRG4 mRNA in smooth muscle
cells and endothelial cells
M: DNA markers f: Smooth muscle cells: 2: Endothelial cells.

2.6 AL FRG4 Fik Ey)b = ir

FF 4 i A A AR FRGA 2R A FERTED BT
BILA TR A AR EIE, B Ta, c A4
IN—HRIA FRGE FUEAE ATAMAE, B 7h, d
In—HRIA FRGA PUETEAPFRHEE R, Makd
TRERTT N, FRG4 & A7 A A 4 i -Fig 4
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Fig. 7 Expression of FRG4 protein in endothelial cells and smooth muscle cells
(a, b} Endotheltal cells. (¢, d2 Smooth muscle cells. { x4003.

3 i i

HErA 7 &M, REMARELFEK (family of

SAPs ) B # Dlg,
SAP97/hDlg, SAPOO/PSD-95, SAP102 F PSD-93/
chapsyn, 4 FR A MAGUK  ( membrane-associated

synapse-associated proteins,
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guanylate kinase, 40 7k 2 Ay I B R
fbAUSEAh BT R IS JE. SAPs MUThAE S5 IE L 1)
BE BB R ( glutamate receptor ) FEETEE
( voltage-gated K* channels) ]2 FThAEH 3:).
SAPs EME RSP EEMNERH,. Bin Fma
BRI, EMEeantK. EEABE, S5
K ENCIZ B BT BIBE R, SAPs BREF A524F
BFRIAEMAR, TIRES)HE — A AR RS 1R 5 R 4N
Parkinsonism i« B Wi B 5 A5 8 40 S AE 08
FRG4 JE N7 FAM& G AY3E (SSH) R ox-LDL 4b
HH U037 Afl, RIGMHERTEER, ZEE
£ Blast 4117, S AEMRMMEXES (SAPL A
AR E, FRG4 RIBHE A B R SAPs ZHEH
AR CERIRT SAPs HERIF R T EEP THAE R
g1, X H 5 ah ik R R4 S0 B B X R
SCERARE.

FIRZ A E DR E D E RSt
B, ITE SRR AN A B A0 B R HEAT 4 4T RO D RE TR
W, EEB3]SRIZETRATR A M. ERFFT P,
ZRERNSS A CREOTHE, RIERSHRE
P R PR BRIk, AT A . FTEBMA —gia
P aE i, BT EYE BT AR B
BRI A2 = SR IE B K FRG4 #AT 44 A1 70
e A ER R E IR E RE R BN
RIS T, BEERRYEAKE., —REH. #BE
MR LR EFFEE T AT 189 ~ 202 f7
PKLVKEEVFWRNY X 13 T EEBEAIER S 1L,
FHEMEREER. BlIERRILA FRG4 fLiLE
2 ELISA. SR, HEiE s 1: 16 000
Ph b, FEEE. 2 REERUAPUR R R
RRINE). ARSI AT R AREANE R TR,
FRG4 &5 A 76 A BF 2 40 M BF HepG,. EWE 20 HAR
THP-1 40 Hi. P ULA0 BN (9 52 40 i 3 B R,
FRG4 ER BTGB D RE, 5EMERS
T B R —327. FRG4 i M B0 B4
TR ENERFEERE, FRG4 £ mBILEN
Hil#, ARATH TR FRG4 EE R EREER

eRSL o g S Rk i € e Tk R PN Y =
FEIfER.
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Epitope Analysis of a Novel Homo Spains Synapse Associated
Protein and Preparation of Antibody and Expression Research*

YANG Xiang-Dong™ , WANG Ren, LIU Jun-Wen, QU Shun-Lin, GUO Fang, WANG Lei, SHENG Shu-Li
Clnstitute of Cardiovascular Disease , Narhua University, Hengyang 421001, China)

Abstract A family of synapse-associated protein ( SAPs) has recently emerged as a central player in the
molecular organization of synapses. This work is to analyze the epitope of a novel Homeo sapiens synapse associated-
protein (FRG4 ) and synthesize polyclonal antibody, then research FRG4 protein expression in smooth muscle cells
and endothelial cells. FRG4 full-length sequence was obtained by PCR from human fetal liver library. Its epitope,
motifs and the second structure of amino acids encoded were detected by bicinformatics technique. By solid-phase
peptide synthesis method to synthesize FRG4 peptides, then peptides were immunized to rabbits; by
immunohistochemistry to detect the expression of FRG4 in vascular smooth muscle cells and endothelial cells. The
13-peptides PKLYKEEVFWRNY was selected by bioinformatic analysis to synthesize rabbit anti-human FRG4
polyelonal antibody. Antibody purity was 82. 79% and antibody dilution was 1: 16 000 detected by ELISA. The
antibody has a good reaction and speciality in Western blot. it was mainly expressed in the cytoplasm of smooth
muscle cells and endothelial cells by immunohistochemistry. The results suggested a novel Homo sapiens synapse
associated protein ( FRG4 ) antibody was synthesized successfully. FRG4 expressed mainly in the cytoplasm of

vascular smooth muscle cells and endothelial cells.

Key words  atherosclerosis. macrophages. synapse-associated protein. peptide synthesis, bioinformatic analysis
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