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B OE: Re WEAMRANI AO/PBREERETFZEKERE (PAF-AH) BEHFAF ML, FIBEARIKY P REEE,
F& NI A PAF-AH g WEERHAT PRI, HNEFNZAL . ERBAERARGHE DHSe RZSHARHNEEAE
H , R BRI T BRAE BRI IR FBL UK \Nde 1 1 Hind T SAS U] B W T 456 . %558 IE ¥R WY B2 4 U RE 3% LR J #F I8 BL21 (DE3) pLysS /&
SHEARESEAR AT, 15% SDS-PAGE F] Western blotting £ 52 . 4391 P Z. B8 % BE . 1-0-hexadecyl-2 -deoxy-2 -thioacetyl-sn-
glycero-3-phosphocholine ( 2-Thio PAF) ] 1-myristoyl-2-( 4-nitrophenylsuccinyl) phosphatidylcholine ¥y JEE45 ( J5 BA & 4 Ifl 3 BIPAF-AH
HELRY) , ARG EER A LEEHE QWEEE, DMK A PAF-AH fEyHENR. # 2 A4IHN PAF-AH I
ApUEEHEAMNBER, AR EXBHTARZSARTESRE ., SHENBMK A PAF-AH Wi, 4N ELAEREA
[FIRERE B K Z BAREE , B A S5 B BRASTE 1 ; BB PUE /K ## 2-Thio PAF,{H R RE/Kf# 1-myristoyl-2-(4-nitrophenylsuccinyl) phosphatidyl-
choline, #i WMITWEAMEAN I & PAF-AH EAEH ,E X MK A PAF-AH WER-MEWLLRYEE TS RRIR KBRS, U
I AT BREE X 448 S P9 A I 5 B PAF-AHL,
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Construction, purification and substrate specificity identification of recombinant
human platelet-activating factor acetylhydrolase isoform I

CHEN Xiao-ying'*, XU Jing’", YANG Jun-wei’, ZHANG Yi-xuan'

(1. School of Life Science and Biopharmaceutics, Shenyang Pharmaceutical University, Shenyang 110016, China; 2. Shanghai
Institute of Health Sciences, Shanghai 201318, China; 3. Institute of Plant Physiology and Ecology, Shanghai Institute for
Biological Sciences, Shanghai 200032, China)

Abstract: Objective To construct and purify the recombinant protein of platelet-activating factor acetylhydrolase ( PAF-
AH) isoform I , and study the enzyme activity by different substrates. ~Methods The B subunit of PAF-AH isoform | was
cloned and expressed in E. coli. Exogenously expressed recombinant protein was purified to SDS-PAGE homogeneity, and
its activity was identified by arylesterase detection. Phenylacetate, 1-O-hexadecyl-2-deoxy-2-thioacetyl-sn-glycero-3-
phosphocholine ( 2-Thio PAF) and 1-myristoyl-2-( 4-nitrophenylsuccinyl) phosphatidylcholine ( the latter two were
commercial plasma PAF-AH substrates) were used for the substrate identification. The plasma type PAF-AH was served as
positive control.  Results Recombinant protein of B subunit of PAF-AH isoform | was successfully constructed and
expressed in E. coli after purification. Compared with positive control, the recombinant protein could hydrolyze
phenylacetate and 2-Thio PAF, but could not hydrolyze 1-myristoyl-2-( 4-nitrophenylsuceinyl) phosphatidylcholine.
Conclusion Recombinant protein of B subunit of PAF-AH isoform | can be successfully constructed. There are differences
in the substrate specification to the two commercial PAF substrates for PAF-AH isoform [ and plasma type PAF-AH, which
provides a quick method to differentiate PAF-AH isoform ]| from plasma type PAF-AH.
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I /AR 36 B T ( platelet-activating factor, PAF)
R—MERAZEYFEERBIE, TERKEE
TERFECEOZARGEEMELSHER, M=
RAE R ABRIR R A, B0 Il I8 PR AL A
BAMERESHALARS . PAF BIE 4T DU M
/IR EE B F 2 Bt K i B8 ( platelet-activating factor
acetylhydrolase, PAF-AH) K 1§, W & 1k H 4 ¥
A . EAERPIEC Y R, M P PAF-AH g2k
TE0 L8 R B W 2 48 B 398 6 RO A I AE
SLRIBURILE T REEEFA.

I & 7 ) PAF-AH ¥ /7 EER IR T ML & PAF-
AH(70% ) F4i Py 1 & PAF-AH(30%)"', DI
XTI A PAF-AH FI40 Y 1 & PAF-AH %€,
FEELEHNEEEN R EH"  REARAME
EERWENEZ AN TEMD LR, EEX,
2% [E Cayman Chemical %] 1 B &~ Azwell 4\ &) #H 4%
M TR W i 3 &) PAF-AH A &, KP4 504
1-0-hexadecyl-2 -deoxy-2 -thioacetyl -sn-glycero-3 -phos-
phocholine ( 2-Thio PAF) F1 1-myristoyl-2-( 4-nitrophe-
nylsuccinyl) phosphatidylcholine™ ™" | By F L £ /E 1§
BFHEEH,.EZLBATEENFEALREERN
%R A [ H]acetyl-PAF) "', [HRAXHAMA 1
ZI PAF-AH X 3R Bl AL e # 60 7K 8 7E A i oK
JLIRIE -

KT 1 E PAF-AH # B L& (BB) KK
YR RtESEEN 1 2 PAF-AH 28 (aBy 5 ayy
® apB) EE—E" , AP A A 1 & PAF-AH
BB UEREERNEHAAREIBEAT  EATBRETE
SREFAAFRRYAEELEELAESNERE
HUHNERY R 2, BREL MR RER
X4 3% & PAF-AH 540Hpy [ £ PAF-AH 85 ¥,
Rt — BB E B BUR L B e KK

1 #P5FH%

1.1 ##E A4HEA I B PAF-AH p W E L&
(Clone ID 4301185) (Invitrogen) ; T # 4k . T, DNA &
B R RBHE A B Nde I . Hind T (TaKaRa) ; ¢
WA E( LB ERAEY TBARAHR) ; FHRE
£ . RWE-B-D-IAEFLHEH (IPTG) \Ni-NTA # g
MR/ NEHRANES(LEPREEBEAYHARE
PR H]) ; Anti-His /MR B FEREDL K 1gG2a( LR
AT s JRY CBRFEEE (Sigma) ; A3 B PAF-AH &

B X JE# 2-Thio PAF( Cayman Chemical ) ; 55 H #7 ¥
Marker( Fermentas ) ; JIE#) 1-myristoyl-2-(4-nitropheny-
Isuccinyl) phosphatidylcholine ( Azwell ) , 3 ik # /&
pET-28b ( +) . KB+ E DH5«a #1 BL21( DE3 ) pLysS
BRESHEAFLBREZRF .

1.2 A4ifay 1 &) PAF-AH EHAEH WM E 4k
MEE

1.2.1 FERRZIBREFTANHEMEE  REBEN
GenBank 3RS R4 HA Py 1 &I PAF-AH B WEERF
FIRH5 Y, h EEHEEEAEYERARAFAS
. EiESI#1FEH)] 5 -CATATGAGTGGAGAGGAGAA
CCCA-3” (RIKALH Nde ] BUIML 1), TSI M F
%] :5°-TTAGGGTGCGGGCTCCA-3’ , 7 53 CHIIB k
RET ,#% PCR ¥ 353 HWERE , % PCR =¥
HEABEW AL, AL ERERFBREERZE T 84
HL KB DHSa BRZAHM. BREHRMR
HEEHARE, REUTA AT HRBEERBIKE
U FFBRBTERLL Nde I \Hind T WEEY), @
HFEEERBXKSERNKENER, EEZUMHR
EEEEUIRY pET-28b ( +)RBBAE T, WEEHRA
FEKRELAKGIFE DH o A, BRI
PR EFRERBREAX FBERREYERSF
FRARWF .

1.2.2 BEHAEBBIRE 4AMEE BIFIE
BREH RN 2 KB E BL21 (DE3) pLysS
RESHE. hBAEENEESR, FRERLZEKE
450 wg/mL,37 CEREFF, #% 1:100 ¥ A 600 mL
LB I5FRE ,IEFE Deoma =0.6 ~0.8, A IPTG F
RIEHRN 1.0 mmol/L, 2 30 CHF 3 h,HARLEEA
MISE L, BHSEZ 15% SDS-PAGE BEH B KL
E. MTEAEFEHWH His-tag 55|, FIH 5 His-tag
E¥ R EMIERK Ni-NTA Rg 4k EE., s
A EER A EEHAGT  ERAEERERER
M &# His-tag WEH , ZRAR G WA B RELSRE,
% BAE BE¥R BERL (BRms R BE 4 5124 20, 40, 60, 80,
100, 200.1 000 mmol/L) 7 . ¥R4E , | B AL ELH
BH. BEOEREREZDSHRE G250 i€, HEHA
Anti-His /MR B TEREDUA 12G2a (1:4 000) 1B —Pi Xt
B oL 7B 5 % — 4 /E Western blotting %58,

1.3 A#nfapy 1 £ PAF-AH EHE B EHEEKN
1.3.1 DZEBAEBARY RAGSECEERNER
ABEANF EFREEE" . RAEZHEN 2 mmol/L
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CaCl,, pH 8.0 ¥ 50 mmol/L Tris-Acetate,, ¥ Z, B8 %
BEREKCEE 1:10 BB (A XFEERS, T
-20 C), M6 pL ZMBERS 1 mL R Z R IE
5, RYAWENR S mmol/L, MA 10 pL EHEH
(0.1 mg/mL)J5,> Bf T 270 nm W5, ER T KW
4 minPJ 6% BEE (Dago ) BIZEALE DL . DA ISR 5D
PAF-AH B fr#Edn 184 FHEXT R,

1.3.2 [ 2-Thio PAF JgJRY) : R A4 E B #AT
e, AR ES BIRF S UA H, 10 x buffer 7 B
J% 1 x buffer [0.1 mol/L Tris-HCI (pH 7.2), 1 mmol/L
EGTA], A 1 x buffer fig & 200 pmol/L JE# K I K o
FE200 pL KRB P MA 1S pLELAED
(0.1 mg/mL) , =R XK 30 min J5 , REMARN &
i DTNB 267, Z1R T 4 min L% EE
(Dios o) A4 BB . DL 3 A PAF-AH E H 7
S AE R YR

1.3.3 L 1-myristoyl-2-(4-nitrophenylsuccinyl) phos-
phatidylcholine 24 JK¥) : R A/ b b B # Tl € , R
FEREESEEANSHEBH, L 19:1 Kl HEPES
buffer(pH 7.6) 5IRWH TR G, HI LR K&
B4 pLEAHEH (0.1 mg/mL) fil A 240 pL HEPES
buffer (pH 7. 6) 1, F 37 CH#E 5 min, FE A
0 pLEYW R MW, BB EBEZELTHE
37 CH BT, W E 4 min WEEE (Digs ) BIZE
LR . DAL E PAF-AH & SindE R EN H#
XHHE .

2 5 R

2.1 AZEjEy [ B! PAF-AH p TEERGREEE
F PCR F¥EMHA B LEM A TEY 1 PAF-AH
MR B, B BREKERN 69% bp (B
1A), BELSREM AP [ £ PAF-AH g W&
EEFBHEED T RE, %A KBHTHE DHSa K%
Sy v ERBURRSETEIEE(E1B),
BEEARNEELKBHTE DHS« 2R FLEEEN
HF55]E PAF-AH £EF 5|5 & — 5, BB Y
MEEEH.

22 EHEABSRBA4gAEE F4ARBEE
LRI FF B BL21 (DE3) plysS BZE4 M. H&
#EE LEWE His-tag MEEFMEN B ET 15%
SDS-PAGE H 3k %5 (B 1A) , 2 R B 7Pk 3 BE
200 mmol/L B} 7] AR B 8 — &7, AL E M EBR X

MNEEEHTFIRZEBN I RMA, KA
FREE 27 000 724, 5 30" 38 B 48 M Py T2
PAF-AH B EEEFEHAK/N—2, [}, Western blotting
S ER, & IPTC R RBE R EMENTE 4G
MECEZBHES(H2B) , RAEAXBITETEAL
FiEAGHEP [ B PAF-AH g WEEH RS EY.
1 2 1 2
2 000 bp "'Fg

250bp
100bp f

0 bp [
500 bp

—_ W s
N b D W
0o o

=

=

=1

750 bp
500 bp

1 1EPAF-AH g FEEEFE PCR 7 # (A) MBI EE (B) &5
Fig1l PCR results{(A)} and restriction analysis(B) of B subunit of
PAF-AH isoform I
1: DNA marker; 2; PAF-AH(696 bp)

1 2 3 4 56 A
. 1A 118 000
[ 21 =185 000

247 000
136000

© 426000

2 EAERBSRANANERE
Fig2 Identification of expression and purification of recombinant
protein

A identification by 15% SDS-PAGE. Lane 1: cell lysate of E. coli har-
boring pET-28b ( + ) as the negative control; lane 2 ; total bacterial lysate
after the IPTG induction; lanes 3 and 4 ; the insoluble and soluble protein
fractions, respectively, of the bacterial lysate after 4 h past the induction
with IPTG; lane 5 ; protein purified with Ni-NTA column; lane 6 ; the mo-
lecular weight markers. Gel was stained with Coomassie Brilliant Blue
R-250. B: Identification by Western blotting. Lane 1: the molecular
weight markers; lane 2 protein purified with Ni-NTA column; lane 3:
total bacterial lysate after the IPTG induction; lane 4 ; cell lysate of E. coli
harboring pET-28b ( + ) as the negative control

2.3 HEABEOHNBERIRYERE otEE
ERUERER, ALEH AR 1 & PAF-AH
HEAFRORAKBCRABRNES, EFASHEE
%t B 3K 2 PAF-AH ({01 (H 3) @ Aa2ifb/ENEL
ANgifa [ B PAF-AH RE G EREEESE. 4iE
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FIE 475 B RER B K #E 2-Thio PAF ([ 4) , A1 AREK
f# 1-myristoyl-2-( 4-nitrophenylsuccinyl ) phosphatidyl-
choline( 5) , AL WEALAAHKH [ &
PAF-AH X fH #4%f B8 1 3% &) PAF-AH B @k 4L IR
YR KB RE I SE2A R

200

:E: 130

v 100 b

30 F |:':‘
>,

Positive control  PAF-AH isoform 1

3 EMAAMAMEA I E PAF-AH S EHBEEEN
Fig3 Arylesterase activity of recombinant human PAF-AH isoform I
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B4 FIEBEALLES(2-Thio PAF) @R EHAHAMA [ & PAF-
AH EHHRE
Fig 4 Specific activity of recombinant human PAF-AH isoform I
detected by cayman substrate (2-Thio PAF)

>

|||)

4 F

[S%]

Specilic activity (£, ;.

1_
0]

Positive control PAF-AH isoform T

B 5 #FA#k{EY 1-myristoyl2-( 4-nitrophenylsuccinyl) phos-
phatidylcholine # R EH A KA 1 & PAF-AH EMHRE
Fig5 Specific activity of recombinant human PAF-AH isoform I
detected by cayman substrate [1-myristoyl-2-(4-nitrophenyl-
succinyl) phosphatidylcholine ]

@ rep d that no enzymatic activity was determined
3 i #
PAF-AH EBHIEEE A2 ZERFPHEN—R,BT

A UKECBRAERSN, ERA BENRY EHEE, T
YR T PAF DA REMMAY LR T PAF &K

BEIERAL Y, X BRI R S5 R R fEsn-2
EFAEAREE; M1 B FHNERARNERE
FRIEYE . HAETRI AR PAF-AH 3L =FrR4A0,
SRIh MR iy T RAn ey O &, P i 3%
#l PAF-AH 540fd 4 [ #) PAF-AH & ERJF 5| —
BN 4% FEEKMBAE 02 f1E EFH 1 ~16 DBk
HARBEET . MK 1 & PAF-AH } 3 N IE#
HAR,3HH By, HY o« TEERFEAEHE,
HERAFAVEBESERINEE: fl vy EEAEATE,
HBAERENE,WEHR 63.2% 1 —BH; £ EER
ARAE (aBy.ayy.aBB BB By F yvy) B A MHF
KR 7, BMRBKBE 2 B EFL ~24
BREAMBEIE” .

FAAER TEERGRSEOZEBH A TAY
FEARN—MTE, AXRRARBHEENEE
B,k A pET-28b ( + ) B RLfE N 8ik, 7 37 CHEF
ERRZEIEP  EUEFREFEFRE, RERE
RENUBERAEARENED  REEOFREH
TS, ZEV A ESTEN R A RHETE
B, RDBREK. BRESRAZREHEL
HRRFZFHHEGES  ERRZBUBENELEQD, It
I 24k 15 3] PAGE si A I EAEH .

HTFEXMAAER TRARGHSESN TR
SHEEABEOERANF I —MHTALH His-Tag
WE AMHEESEEA [ 2 PAF-AH EA4EAKM N
KinBKA 6 MEZNEAER, TSN EHLHELDN
ZEREMABEREER W, AMAEEE
BAKEA I B PAFAH EAEANEERLEE
OAMUBR S 55 BB B RS 4, [F 6F i R PAF-
AH 75 ¥ (K% 2-Thio PAF) 7 H N RigRE &1
HEREAZWEAEDNEE,

AHFEERN, EAAGKEK | & PAF-AH §EK
f# 2-Thio PAF,{H B R §E/K #& 1-myristoyl-2-( 4-nitro-
phenylsuccinyl) phosphatidylcholine, 7] §& 5 B /] #£
sn2f B B RIHEARFERER (2 f13 MR AR,
FUCIEEA A4 gy 1 & PAF-AH F11fl 3% &) PAF-AH
MEZBLARFE IR RAE T LA R K K#EGE
1, B AT E R X 4 R E B — MR 1E .

KFMFEFTH PAF-AH F HFERETmMRAE
PAF-AH(70% ) f1jEpy PAF-AH T 2 (30% )™, Claus
2P CH TR R T4 M 1 B PAF-AH 2 54
FEUW ML AE B MK P B & PAF-AH WA E. &
L AREATE R, 5N IE®H AR, 58
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FEMRE E N M A B E M5 PAF-AH B HAA S
100% , i X # PAF-AH B¥E hA BT E 5 A4l
W1 PAF-AH B AE X, AZRERERN, T
DIA B Fh 2K R PAF-AH SRR LR R4
WARXT 4 [ & PAF-AH F1i 3 & PAF-AH #
fTREX 5, hi#F— SR MK A PAF-AH F140 g
P 1 & PAF-AH MEBURPLEIE € TR B R,
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