LI TR F I H 28 KL% 5 #.2011 F 9 A
Journal of Zhejiang Sci-Tech University
Vol. 28, No. 5, Sept. 2011

XEHS: 1673-3851 (2011) 05-0789-06

AFEEREBEEER (HSulf-1) & EH /Y
RiZRIEREBERVITHR

SRE" K 8, F N, ZHE°, BER", & F"
A, TR IRFAGHFFR, a. EHLFHTH. b HAEFE LWHRFTA,
A 3100185 2. iF K FAGHFFRESTHFZHE, LT 100084

B AFA AR EEH#(HSull-1D 2 — £ 558 &G, i A P HAH TR EARBRFE RS R4 (HSPGs) ¢
RBRALIR S M B S5 o T 5 A ME e 44, EmPrmmiels $iE%, 5T HSulf-l BA L0 HE
BRMNAL, F RAF R F A F AR E L ie s 2R LFH HSull-l sh k3 A B % Bl pGEX-6p-1 & ik H 4hik 4
HMERELEFRAEREEE R % BL21 PRk 5 % 4L T HSulf-1 69 25 83 5 B, 562 4-Mus 4 &4 8 5% L8
AT T BRI, BREAN, R R RATE B R AN HSull-1 Shib & AR B B S b0 S0 5 B it
— ¥Rk,

KR AL EEE; HSulf-1; RA k& BeEM
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i/ a] BT (Extracellular Matrix, ECMD J2& 1 4H il 53 W4 04 22 Ff 2 [ R0 220855 A J80 0 S 2 I 28 2354
IR SR AL LU L (A HE B , FLZ5 A8 R 83 18 28 A A 1 300 o e 20 200 L 1) PR 5%« 2 M) 22 ol £ - 3 015 A 17 X6
MMAIEAS ER 2 oA TR R PR R AU NE] S A — R MR R
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HRTAFSE & IRAG 2 PR e B A7 A2 T An i o, 3 R 25 550 Bk B R R i 1 Y (Sulf-1) Fai R BR g 2 A
(Sulf-2)1, 4% Flvi R i Al =2 0] 0 X531 78 T 7K ek (4 B 1 6 6 7 BT 4 P B84 K 7 o A 87 8 AS T) s Sulf-1 il
Sulf-2 #IEFEEE MK A HS 5 1Y 6-O-2 S A M F R Fa s . WF 98 R0, HS B 6-O-%0 354 % 0 14 B
R et 5 2 Fp A K B I 45 6 B b 285 5 0 I L 32 AR J2 0 75 04, 1T Sulf-1 1 Sulf-2 12 4 i 7k
1A MIRERE K il HS 55 T 6-O-Z I 2 MR FRBRHE UG . 2001 4F, Dhoot %7 Fl Al X %50 7EAF 7% 68 35 IR
6 & B BT —Fh Al A1 04 05 B SE R RR MR BTy 44 QSull-1, B RERSFE h ¥ 4514 T /K it HSPGs i) 6-
O-Z LA A BT RRIE 5 , FE(% HSPGs MBRER Ik, MM FAK Wit 5 HSPGs fE M7, fifF Wnt 2 F5H2Z
PRGNS LA 5l i R IR A2 . 2002 4F, ARG Sulf-1 cDNA # ve B I £k i 3L R B iy 4~
HSulf-1 7, FEARSPSEE v, HSulf-1 GBS L E 259175 5 (14 96 40 U8 1, BB 22 4 P S 30t 2 B HSulf-1
FERE i P & A R I 4 A o A R 2 1k HSulf=1 B4 98 40 AR A /0 B P9 T Jol Jif 988 A R /N2 38 /N 1 %o 1A
1007, HSulf-1 n] LA S 2 A 0F 8 40 A o0 56 5 A9 TR DA T U 585 28 K DR 45 5 30 S 41 ol i gge A A
K. Hsulf-1 W8 AT AR IEZEE H HA 19 ZBEAk . 3 50 210 28 1 25 2 WAk e i 5700 0 V8 1 400 ) JFF e A L &
et

HSulf-1 JFil [ 324E (ORF H2) K 2 616 bp. i 871 MR IERRFRIL . HSulf-1 S EEFRFFHI KK Al 43k
DB 55K (23 AA) R IRBRBELE M (373 AA) EKZEMIR (346 AA) I C gtk (109 AAY™, A
HoAth SCRR™ HiE HSulf-1 A 250 R A RT3 o0 =56 43 B BR IR BE 45 F k SD(42-414 AA) L 3K 25443 HD
(415-725AA) I C SiZs bk (737-871AA) ,

YT HSulf-1 B9i% 22 2l RN TE AR A9 B F A (5, 3T S8 4F HSulf-1 25 8] T % ABF 5T, (53X B0 5% 4 rf 7
HSulf-1 (4 L8 7 18 AR 2R R A 2 15195 150 (8 ARG Oy 1T R /20 A5 AR 8 X HSulf-1 75 8 41 mp %) 7 P
TEE AR A HSull-1 (14 A% 33k AR 7=y i 6 M 2 S5 7 TR . S5 T, 8 3 AR A OGSk
B BT BE R T HSulf-1 A ThBEs A B H20-478 (HSulf-1 — 24458 Hh A5 20-478 NG LR 5% 3L X6 17 e
H)F H28-478 (HSulf-1 — 256 Fh 35 28-478 A IERRFEFEXT N 781D » AT T J5A% Feak - F] 4-Mus Wik
PrisE T HSull-1 Thfig sl A Be i BHG 2k

1 #MRETE

L1 RS

FeE ik HSulf-1 (5 98 MNK28 4i i 3R . ik #ilk pGEX-6p-1. KRG #FE DHb5a, FiktE F KRG H
BL21 )/ 7 48 K 2% 7 F il 2 52 50 2= 4R 4365 BR v 9 DI BamH 1, Xhol, 3% 5% 5% filf M-MLV (H 5% %5
D2639A) I [ TaKaRa 23 ; Ligation High 88§14 1 TOYOBO A& 814 A TAY TR (DA
BR S W) 58 180 DU B Invitrogen 23 A58 s 4-Mus I B Sigma 24 7] ; Plu DNA &M (H %5 :EP10D g Ak
FHRMRARE RO A PR A Hofb i 2850 A 2z 4, 1 1 JE st L T A BRA A
1.2 SEEeUTik
1.2.1 RT-PCR ¥4 H a3 2 B

fiff R AR AR AL B (AU 50O A BRA 719 5 RNA $2BGR ) & (H 55 : DP405) #E MR 2 3¢ 38 HSulf-1 (1)
MNK28 g ).k RNA, fifi i TaKaRa 23 #] 1) M-MLV 5% 5455 —8% cDNA LSR5 (4 H Plu AR 1 H 1)
B R B, A BRAE R AR B B B 558 i, PCR R FRIF S 94°C #2489 10 min, 94°C A8k 30 s;
58°CiB K 30 s; 72°CHEMH 160 s; W AT 30 MEIR . 72°C YKL 4EH 10 min,
1.2.2 FEA R A

¥ ik PCR ¥ 5 pGEX-6p-1 #4443 51 TaKaRa A% 1) BamH 1 #1 Xhol SUHEFY] . |2 W 444 37°C
2 ho SR FH R AR AR Ak )38 S B A R [ SR 6 CH 575 - DP209) N1 47 8 TOYOBO (134
P2 %4 PCR EgY) =4 B Bt 5 40k 42°C B S KA FF B DHSe, 37°C 3B 15 7% 5 PRUC L T b, WA 8%
FRIELHRE IR I BEEUTOR, A T AU Y) S5 2 A T P 2 2 . WP Invitrogen 28 I SE . 485 1E A 14 o
KL bR IRTE ERIAFTFE BL2L, TR S R4,
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1.2.3 HMENMWIEFSRESFREZYN stk

MAFAR b PR LR A F 50 pg/mL 2N R R Y LB 3552, 37°C, 220 r/min R FR LR . AR5
Fie 1+ 100 Y L AIFG BE 28 500 mL LB #5537 CHR G EE R 2 ODso (HIEE] 0. 6 A 47, bl J5 BRI B 2
16°CAkLE % 1 h ARG TPTG 29 Jy 1 mML 4R35 5555 24 h J5 .76 4°CF 7000 r/min 5.0 5 min
LW, BA—20CR ek —80°CHtE 1 h, # 1 LIFFREIMA 20 mL 4°C Fivd 1 2L 1 T IR =k L 51
A E T UK Bept it - nmi s HE - 3hE . I AVE R i 2R BEIAF)] 0. 5 mg/mL, FEANA LMK EE Ky
1 mMFf) PMSF 25 B0 887 PR AR R BRTAA 30 miin, B8 75 I [H] 2 5 min, (] B 5 min, #7752
oA 80 W, JEHISN 0.5 s, 11000 r/min,4°C &> 30 min, B0 5 B ETE - 0. 22 pm JEE T UE B3 K g
W F GE A8l GST #: 44 (Glutathione-Sepharose beads)1B& VKA FIEERIES E/ 3 h, ¥ iR ST
TRFNE S HE A ZATTAE N R B 2 it 11 5 A TR ] PPase(PreScission protease, {4 K741
T S = A BV S AR R H &M .
1.2.4 HSulf-1 DyREs R Beleis M

el TransGen 23 72 2 BHRF & (H 545 DQLOT-01) I 4 1 B s BUH 18 B AR (4 100 pg
HEEAMABDEAF] 1.5 mL EP & 91 %0 4-Mus(pHS. 4) 5 0. 1 M E§RRET LMK 10 mM, AN
ddH, O Z EARFN 200 pL;37°CHEE 24 h 540 1 mL 0. 5 M Na, CO; /NaHCO, (pH 10. 7) 2 1| 2 s 5%
YA NG T Hitachi 2 5004 LA 360 nm AR A& G » W KSR H 350~600 nm, & 4% 5 nm, &5
JEHESE 10 nm, YEHLFHEAT R 400 VL 3HHEHE 2 300 nm/min F35 R S50, VAR SHEIE K RS AR R, 56
TR B R AR ARE R

2 & R

2.1 PCRY M H I A B

TEPRBUH TR AL RNA J5 L ST S5 5155 4% cDNALSRJG 23 DI FH BG4 5 | 1 E4T PCR 9718 H
(1 F Bt - H20-478 (B 195518 : 5-GTAC| GGATCC [AGCCTCTGTTCGACTGTCAG-37 357 -GTCG CTCGAG|TC-
CTTTACACTTGTGAATTCGAAG-3’, FTHEF 433K BamH 11 Xhol IHHF51)) FI H28-478 (514 551
#:5-GTAC|GGATCC/AGCCTCTGTTCGACTGTCAG-3" 5 5"-GTCG|CTCGAG| TCCTTTACACT TG T-

GAATTCGAAG-3", FHE 4> 3124 BamH 1F1 Xhol iRBIFFH]) . il 1 frw , S ok vh ek i
ZME ARG T HIYEER Y 177,
2.2 EHFTRAY IR
TSI T #idk pGEX-6p-1 Z s BN 55 T AT 19 BamH 1R Xhol BgYIA7 #5 , 43 5% PCR 9"

B MEARSETT BamH 1A Xhol ZUEFY . WIS ffi ] Ligation High #EHzEEH: H i F Bt 58S 8] &
Y ks B E AN 2,
GST
2000 bp
1 000 bp

750 bp

500 bp

250 bp
100 bp

HSulf-FD

pGEX-6p-1-HSulf-1-FD

lacl

~6.3kb

PBR322 origin

M.DNA Marker, 1: H20-478PCR =¥,
1395 bp;2:H28-478PCR 7=#),1 371 bp
El 1 PCRY 3 HrEER By Ik 5 K2 mA A

Ampr
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o T i T 2L TR 0 1 B BRI I AT OUREY Pk Mo 2
e (IR 3) 035 1 B0 LT X o7 19 B2 Tvitrogen 23 7
FHH pGEX-6p-1 3 S . 28060 3 45 128 M 2 114 F1 76 201
i . pGEX-6p-1-H20-478 ; pGEX-6p-1-H28-478,,
2.3 HIREIN A S FK S84 1000 b

T E T 24 TR LE B ME S . He (L KW AT i BL21. TREE R 500bp
B3R & ODgoo HIKE] 0. 6 ZEA7 BT, INA IPTG 2L 1 mM, 250 bp
BT WA LR RIOE R R 16°CHER R 24 h, 100 bp

(R AL B L T A T A LA 1O R L BT A 2
YESTE AC3RBE F 52, W 4 B R X IR IA S 515 19 SDS-
PAGE P13 . 1 LA 07 s 52 305 A0 RS ) 1 AR F 1) V5 S S Mo DNV Markers L 20 476 JE B 2. HEG 478 1 B
TR B A B T AR 5 23k T AR B 0 3 MAURRLI AR V)b 72

R 5 7% M B BRI O30 » AT R 2 2 1 90, D 1.3 40328 H120-478 A1 H28-478 B
ERE 13590 DK 24 AN AALIG B ET . B 7 1125 GST REAifb, 498 T i Skl H 1978 (1, 4 5 S
W LA T R

Hfk

2000 bp _—
M '8

M 1 2 M 1 2 3 4
130 kD
130 kD
95 kD [— 95 kD
72 kD [ - - 72 kD
55 kD [ —— e
= 55 kD
43 kD [ —— 43 kD
34 kD - 34 kD
25 kD [—— 25 kD
) 17 kD — ——
M Protein Marker;1: H20-478 555 ; M. Protein Marker;1: H20-478 | 3%;2: H20-478 #ifb )5 ;
2:H20-478 #F%)5 3:H28-478 L3 ;4. H28-478 #lifb)5
&l 4 H20-478 if5 31 Ja xt 1] Bl 5 RlGHEAS Bl

2.4 HSulf-1 SfE A BRI

T FISulf-1 R 4-Mus FeHFE ALy 4-Mu. J5 % 0176 360 nm i - 157
IR A S W E 460 nm b A% J7 1 5 (T AE L T 4
M3 AR AT R, AR MOROE H 360 nm 5 L F14 350~
600 nm ARG % IR IE « 1 T 5O 3R B 15 24 O A TE AT
P LA 76 FRSulf-1 T RESR H BB V6 4, P 7 02 11 0
Tris-HCIAE K25 71 5% I 4-Mus 75 8 IS 90 AR JiE 6 B 0l T H20-478 ol ? _
A 28478 S AL R (1 RORGE P KB T 4-Mus AR GE  © Eission wase Lenatom
TR B8 1010 55 0 2L 440 0 S S 8 R 150 IO BT 0 B 1. 4-Mus, 2 HOB478, 3. H20-478, 4. Tris HC
(B 6) . XATRER T HSulf-1 17D A 22 & b WAL SR A 0, Thi 7 B 6 HSulf-1 B P 5
T B 5 B 11 TS 6 A LA BOR LA WS R e

3 i #

JEAZ R R GER B PACR AT DTS 028 R G0 . R H TSR o U 28 R 58 RER N J7 i 1
AR T 19 B A 1 A R A T RENG AR B o 18] A ZRAT R R 31K 7= 1) o 1 ELIT G (4 AR AR X L
BRI o AE 5 ) B A 3R 6 2R G0 8 A7 AE 1 2 M LA 5 AR I 5 A5 20 TE 12 X R AR B[R] B e 3k 7K AT A

fluorescence intensity/a.u
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i AT B RL R AP 0A T RE 20 A0 = AR R AR R 3Rk T R B R A SO F A B A LA
RTE TR A FBO™ Y Sl Al RIESS 5 1M HLIFAZ R38R G0 B 5 N TAB R RN 58 38 . Rk 7= W 0 A6 03
ATRES MUK . O T I LR A L AT RE L A ST T 16°COR B SR A5 s i 1 S 24k A A1) L FRAT 3k
pGEX-6p-1 Kk gk, i H B FI7E N Swal A T GST Rikpnss, Win LB A aifb i gt TF" " o8 T
ol il 5 bR AT BB FAY B 0 5200, ESUAR 5 S AE VR AR i (T T I AR 00 1 il o 52 06 % 1
#1 PPase MEVIRE S8 EFRIERER T GST Rvabrss.

A= AR5 AT BTG AR 2, A B H B3 1 BOA U BE PE . XRTRESE i TR R IR Y
HSulf-1 SREST BEBOA 2 WHEEAL B MR A 1 45 . T3 26 B3I 1 Wi nl BE . HSulf-1 47 {iff h E T b #5
(. Tang 5548 . HSulf-1 & a5 » 23 furin 8 HEEKE . U1R N 3 75 kD F1 C 32y 50 kD g9 PIA~ kB . h
TR B A T R AR I B M AN SRR 2RI A Sulfs L HAT B PR HUORREALDE Wt {5 50 B AR
MEALZE R BRTE N 3, R C Sl o JH 557 78 A I i I 1 P 10 T2 1 g P8 M R b T3 T o AR SEAE
e E AL TORLIN 2585 115 5 K K X AE D RES (08 B T AR AL D R It vl g S S B URZ R A 7 A
HAT s — A EH 2N

ARSCHEE T 85 N 55 i SRR T g (HSulf-1) D RESCEE N A Be i s 21 5ok . 7 By Al 1 Uk ik 2 1 O ik
137 BEGPERINSE 4 R 0T FE HSulf-1 i SIRERF TS b AT T WP 4R R . RSN RIA Y HSulf-1 BA B 1 1Y
SN W BT HE— PR AR AT A AN [ B SRR, PRI Y R IA R G N RERIA R ST B
HUAREAT PN T2 R E B FLEh YR IE R 2 MR T B LR D] HSulf-1 BoA D RE R P
K AEHIPLE]
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Prokaryotic Expression and Enzyme Activity Measurement
of the Human Arylsulfatase (HSulf-1)

MA Hui-yan', CHEN Zhao®, LI Jie?, MO Min-1i*, XIE Guo-liang'®, SHENG Qing"
(1. School of Life Sciences, Zhejiang Sci-Tech University, a. Biochemistry Institute,
b. Xinyuan Institute of Medicine and Biotechnology, Hangzhou 310018, China; 2. Molecular
Enzymology Laboratory, School of Life Sciences, Tsinghua University, Beijing 100084, China)

Abstract: The Human arylsulfatase(HSulf-1) , which can alter the sulfation state of Heparan Sulfate
Proteoglycans (HSPGs) in the neutral condition, is a secreted protein. The shift of sulfation state of
Heparan Sulfate Proteoglycans has the affection on the combination of the signaling molecule and its recep-
tor thereby has regulated the signaling pathway. Given the potential values of HSulf-1’s application, in
order to gain sufficient protein to develop its function and application research, the functional fragment of
HSulf-1 is constructed into expression vector, pGEX-6p-1 to form a recombinant plasmid. Expression,
isolation, and purification of the fragment of functional domain of Hsulf-1 in the prokaryotic expression
system are performed. Then, the enzyme activity of prokaryotic expression product is measured by the
method of fluorospectrophotometry using the 4-Mus as substrate. The data suggest that the purified
protein can be obtained through the prokaryotic expression system but have no enzyme activity.

Key words: arylsulfatase; HSulf-1; prokaryotic expression; enzyme activity
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