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H OE: MAMHEALARIE RNA, KA RT-PCR ¥ 3§ AR B R BRI B-%) )45 in 3 I8 B8 (Lysosomal acid B-glucosidase,
GlcCerase) & B 4 78 [X #9431 & 71, 5 £ %5 pMD-19T #4K b, M&E A% B4R pMD-GlcCerase. £ 0 FBiE/E, H#
GlcCerase & #,[% £ & A 4k pEGFP-C1 £, #M# 7 A GlcCerase 4t & % X & @ A AL & X H AR pEGFP-GlcCerase. R A g
RS BT R 2 COST @A /5, AmlaFiam3a)| T GlcCerase A B, FAEMICEM M FAME] T GlcCerase
AW E M ERIA, GlcCerase A B 6 L [E R L £, Hit—F T GlcCerase A F 493 8 A A Fl 4 K B2 LR A4
B 3% &2 & * GlcCerase £ & T k.
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Cloning of human lysosomal acid B-glucosidase gene and its
expression in COS7 cells

Yanli Zhang, Dan Xu, Ziyu Wang, Li Meng, and Feng Wang

Center of Animal Embryo Engineering and Technology, Nanjing Agricultural University, Nanjing 210095, China

Abstract: In this study, we amplified human lysosomal acid B-glucosidase (GlcCerase) gene by RT-PCR from human placenta, and
analyzed the sequence of the PCR product cloned in pMD-19T. The gene identity was 99% comparable to that of the reported human
GlcCerase ¢cDNA sequence in GenBank. The GlcCerase gene digested with Xho I was subcloned into eukaryotic express vector
PEGFP-C1 to generate recombinant expression vector pEGFP-GlcCerase. After identified the recombinant plasmid by restriction
enzyme digestion, we transfected pEGFP-GlcCerase into COS7 cells by liposome. GlcCerase mRNA was expressed and the activity
of GlcCerase was also detected in COS7 cells. This study would lay a foundation for the function of GlcCerase and its production by
transgenic bioreactor.
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RTEA#n B TR R DTRL, DI 5 | e 41 2 40 Jif K 1 44
B o AR bR R A I IR DR, PR e
(Gaucher’s disease, GD), J&—Fh UL BEAA TR
Mgt BRI B AT RhR A T,
R7 a0 Ak TR 56 B BEY L 9K 17, GleCerase J&—Ffigg
MESRAT IR, RPN RE A b X R R )
H AT R A ARG &b B3R L, s CHO
0 ZR A Ry R AR E R A G 4L, (H A
A TG YT 2 kT B B, H™ G S B I A I IR
P S o A RN Bl B AR W g A A EE A
GlcCerase, 7F 15 2 i KR T M58 & 19 77 o [6] B
HEA R BEAR AR 7 BUAS, B HA Rk R G0 e A B
LAV iKY e

i, AHESEAE FE N BRI #E 2 2 rh po
T N GlcCerase cDNA JF 41, #4HH B R R H AT
JuF| COS7 #uMirh, FFAE4R M LRIkt B 4
YriE R ELH N GleCerase, MR T — il o 5 5
R Sl LR A= 0 B i 8 A 7 GleCerase B3¢ T S

LA

1.1 ##
111 HLFH . TR

f AN AL A ILHRA AR ER,
pEGFP-C1 EAZRIBHUA N Invitrogen 240+ 7 fiv; 7E
FEZUAR pMD19-T 4 H K% %AW Fl; DHSold bk
JEAZ S AN A R B R IR A 28 |, COST il il
Z AL ERAT, 75 10% FBS 1Y) DMEM H 5 3%,
MM 5% CO,, 37°C.
112 T ABRH

LA Taqg DNA R4 . 10 x PCR Buffer £l dNTP
Mixture DL K BR i P 9 U0l (K 3% 52 4B W 2 W),
RT-PCR [ 5% 5687 £ (Promega /23 7]); DNA % a1k
B & (Invitek 2 Al); BBl 42857 & (Omega A
]); Lipofectamine™2000, Trizol i (Invitrogen 2%
F]); Western ) 1P 2L IR CGE = R); 4-H AT
fii -p-D 7 %5 ¥ 17 (Sigma); 4- H 3 < JE i (Sigma);
PCR 514 tH i 50 AR 24 AE B AR A BR A R A
12 A%
1.2.1 PCR 7/#H) &l & ik

HE 4 N B- i % W% Bk 17 B8 B8 ) mRNA J¥ 41
(GenBank Accession No. M16328), #|H51#11% 14k
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4 Oligo6 &It T —XH R tE5 14, IFAE E NS
A sI5I AT Xho T BEYIALAL, FUMIY 3G cDNA
B R Br K BN 1569 bp. LUEsI¥ Ff 741K
5'-CCGCTCGAGATGGCTGGCAGCCTCACAGGT-3;
514 Fr J#81) R 5'-CCGCTCGAGTCACTGGCG

ATGCCACAGGTAGGTGTGAATGGA-3"; H %
R34y K Xho 1 A7 &5
1.2.2 GlcCerase cDNA /97 1 5 57 [

FIHT Trizol 7, # 1t S5 = N BEDTIE L
il AR ILHZUE RNA, SN AR AL
cDNA, DL 5 uL REESFE=W M, PCR 7534
GlcCerase cDNA, PCR JZ W& R KN AN T 4H
4%: 10 x PCR Buffer 5 pL, 10 mmol/L dNTP Mixture
8uL, b, TilF5I#4 20 pmol, LA Tag DNA &l
0.5 uL, 25 mmol/L Mg*" 4 pL, T —=78/KZE 50 uL;
PCR JZ W H: 94°C 10 min; 94°C 30 s, 63°C 30 s,
72°C 1 min, 30 MEH; 72°C 8 min, RT-PCR 43~
Yy 22 B B e R i Dk ks I s, TR E i R B, IR
afifk M DNA J7 Br v BEfE pMD19-T &1 T fif
B AR BT IM109, 280 (I BE ok, B
PLPR I 8 5e e, /Dl 45 R DNA, 43l 47
PCR #il Xho 1. Sal I BY] % 2E o %8 1E A (% 51 20 Bk
% B A TR 408, FFdr 44 pMD-GleCerase.
1.2.3 pEGFP-GlcCerase H /% # A # 1K1 19

FLEM RS, K& EGFP () pEGFP-C1 FIN Y]
fitk Xho 1Y FF, FiLL CIAP L#i2fk, FH DNA q Beli
AR & U AT e B, A Xho T FRLY] PMD-
GlcCerase, 28 1% 3 fg A H 1k Je T [ et 5l 6
[FIC 1569 bp B9 H A9 Bt Wi& FH T4 B8 T 16°C
AR, TR ALK G I DHS o, 3615 5%
vl e, PR IR 5 PR U)F PCR i %28
IE Y v b, KRS GleCerase [ B 24 HLAZ &
A K pEGFP-GlcCerase.,
1.2.4 COS7 Ay #s3

B IR COST Uit 2 x 10° #E:Fh 6 fLik, &%
7% 24 h, TRA0MAEK 2 80%~90%I & ), i MRAL YL
R# Lipofectamine™2000(Invitrogen)ist B -1 5% Y &
20 JFi i pEGFP-GlcCerase J% %5 #44 pEGFP-C1., 5 ¢
JE¥ESR 24 h, YOLRMET T WSS COST 4R 4% &
1.2.5 GlcCerase mRNA #2

I3 MAREU Y pEGFP-GlcCerase 1 pEGFP-C1




S T A5 N TR A PR P B4 0 WA Y A B R ) e B % FLAE COST 4l Hh iy ik 265

J& 48 h {9 COS7 4iiJfii i RNA, LA B-actin Jy N,
#47 GleCerase i RT-PCR 431, I GleCerase *F
PP G Fi/Fr M sk K F A0 GleCerase
mRNA [ 3k
1.2.6 M1 r GlcCerase LY 5751
YIS 24~48 h, WHEIFEUBRAN, &0, R
W 10 pL, A 20 pL 2<% bR iC B9 JE 90 )
(6 mmol/L 4-H BLA-JE lid-B-D # AW 1T, 4-MUG), 1
37°C /K HRM 60 min, SRJS A 0.2 mol/L (BRI
M (pH 107 1, S04 66 EE T4
B¢ GIR B (Ex360 nm, Em460 nm), DA 4-H KE<pIE il
(4-MU) b5 #E, T 5 0 09 LLTE R, LA R
umol/h/g,

2 BERGAT

21 AB-EEVEREIEEEERE cDNA HIY 18

PLBR#E4H 2] cDNA J#sid, F FERIFr 5|9
PEAT PCR Y14, ¥ 387~ H1 28 1.5%Br i b 58 A L Tk 43
Br, B R—2kar, KNSR 1.6 kb, 5 THH K/
BEA—F(E 1), ¥ PCR ™y i %] pMD-19T ik
b, TR S ) FE A Fr B3 T Xho 1
R0 5, R Xho 1, Sal T 43 BIAE RG] % 5 Ho A
AR/ 1) o Xho TREFY) G R B R /N3l 2 2692 bp
11569 bp, Sal 1 BV 5 KB/ N535i2 3011 bp
1250 bp, 45 WHIZE AT (] 2).
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Fig. 1 GlcCerase gene amplified by RT-PCR. M: DNA marker; 1,
2: GlcCerase gene.

2.2 GlcCerase FFHIH s R

Py BEN Y IS, 48 BLAST #1778 HeXE,
TaE ) GleCerase ¢cDNA #5115 GenBank b U k%
i GlcCerase cDNA JEAHIFH—EMER 99%,

1569 bp 41, AL 7E 8 Mg ASHEFF 51, ARl 19 4
RILM A TS F KT . 1% cDNA A — ik
R T R, H A-G, XN EEFERR H Asp—Gly.

M 1 2 3

bp
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B 2 pMD-GlcCerase HIEEIIEE

Fig. 2 Identification of recombinant plasmids using restriction
endonuclease digestion. M: DNA marker; 1: pMD-GlcCerase
digested with Xho I; 2: pMD-GlcCerase digested with Sal I; 3:
pMD-GlcCerase.

2.3 pEGFP-GlcCerase EARRMMWESLEE
B4 JFik pEGFP-GlcCerase (I8 3)43 5114 Xho 1.,
Sal I EUIFN 1.0%IENEVEEERE Uk, S5 REH], Frid
AIFER R ANF s 4 IE A G . Xho T YIS AT
1535 4.7 kb F1 1.569 kb 5547, Sal 1 #YI )5 T 15 5
5949 bp 1 320 bp M55 (K] 4). BB AT TR A HE 1Y
pEGFP-GlcCerase 21 it fi & I 1)

pCMV

pEGFP-GlcCerase
6269 bp

GleCerase

T Xho 1

SV40 polyA

3 pEGFP-GlcCerase £ ik 451 [E
Fig. 3 Schematic structure of expression vector pEGFP-
GlcCerase.

24 RHRBHIEVE COS7 M+ EGFP EREHY
Fik

YR 24 h, TEDSC W AUEE T AT ULEE B B Yy
pEGFP-GlcCerase [ COS7 #iiffi Rkt o,
WE TR A N A Rk, SR
OO, KPP IE T TR 1 Rk A Y
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4 pEGFP-GlcCerase EHRHI 1L E

Fig. 4 Identification of recombinant pEGFP-GlcCerase
plasmid by endonuclease. (A) M: DNA marker; 1: pEGFP-
GlcCerase digested with Xho I; 2: pEGFP-GlcCerase plasmid;
(B) M: DNA marker; 1: pEGFP-GlcCerase digested with Sal I.

50 um
g

5 GlcCerase £ COS7 2 fift f 3= 1% B 5 F 48 7 (100x)
Fig. 5 Detection of expression of GlcCerase in the COS7 cells under
fluorescent microscope(100x). (A) COS7 cells transfected with
pEGFP-GlcCerase; (B) COS7 cells transfected wiith pEGFP-C1; (C)
COST7 cells.

25 5 COS7 4iffiHh GlcCerase £ RF Ry FKIX

B Yy 48 h J5, R RT-PCR J5 3% Xf 4h A
GlcCerase & [F 3% ik 1 &0 09 A6 I 45 SR oo, gy
pEGFP-GlcCerase J5 1) COS7 4ififirf, BEY 14 H 1569 bp
HIRE S B, i Y as 2k pEGFP-C1 X} I4]
AP R B, U Y pEGFP-GlcCerase 2
Ja ANJR GleCerase AJ LL3RAS KLUT (1 5% 5 (K 6)
2.6 COST7 #liffish GlcCerase HIFE 4

PTG 24 48 h W E A AN, R
D¢ NG TEEA RGN 40 g GleCerase 16 P AU ek, Rl
M 4-H IR e 2k, AR y=341.7x+
345.9,r=0.99883, LATT55L YL )5 GleCerase [ Rk
FE (I8 7). pEGFP-GlcCerase ¥ 44J5 48 h it} COS7 4
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M GleCerase 194 916 4 AH HL 4% Y pEGFP-C1 B9 X
e 21 22 A% 2. 3% (P<0.01), 5 pEGFP-GlcCerase 4%
J& 24 h 12 78 B3 (P>0.05).

bp

3000
2000
GlcCerase

1000

500
400

200

Human B-actin

B 6 COS7 #farh GlcCerase £ E mRNA A4l

Fig. 6 RT-PCR analysis of GlcCerase mRNA in transfected COS7
cells. M: DNA marker; 1-3: COS7 cells transfected with pEGFP-
GlcCerase; 4: COS7 cells transfected with pEGFP-C1 (control).
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Bl 7 COS7 #HA GlcCerase i& MBI
Fig. 7 Expression of GlcCerase activity in COS7 cells. 1: pEGFP-
C1; 2: pEGFP-Glcerase/24 h; 3: pEGFP-Glcerase/48 h.

3 Wik

N AR 1 B- 4 A A AR A2 i 497 ML
SR MR, MRS AT LA A3 2] H R
RIEMEIE ), GleCerase 78 A M (F 2585 N8 10 15t
A EREEN, IEEMET, GleCerase ML
A P 7 R i T R AR A A 2 B e R A RE
GlcCerase Mgt 3L H A F 1921, K25 7 kb, &4 11
AT, CRZIERRERMEE L, e KHL
B 200 2R RASAAAE, G SSEAS | i AR
= 4B A0 GleCerase HYFEN KL ER7E, &
HoxEgE =, KPR ASE R . M. B
HEFN X 28 R G0 R FA% - EL R A L PN, T s P
PPk, B 2 BRI R Gk R A
FHE DR 98 78 10 AT DS vt B & M A 4 AR 10 B ek
HARE WL R A fE it — a5l

Hr, E2Emrlshanpt™ | 1% %k
A ERIR T EAN GlcCerase FT R &AL
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EIRYY, £ Genzyme ¥4 3E R/ ) b FH ELAZ 41 i
FKIERY CHO 44/~ E4 GleCerase(HH K11,
imiglucerase)!", ZZyW B B HIAAERE T 10 12
Keot. S FLIRBIIA LR 7 R R AR 25 ) 1 S A
Yy Ptz —, {0 H AT N b A UL ZL R A ) 0 2 AR
7 GlcCerase HUHIA .

il %5 %% GleCerase 3[R 1 sh ) FLER A S0,
7%, E— X T f# GlcCerase FE[H DU M & #4472
GlcCerase. ABFFEHAL T PCR N IA R, Mg® e i
e ® 2.0 mmol/L, iR KIREIRE R 63°C, IFX5]
VAT 1220, W TL AT, GC & B,
Sl RAKEADH 1 X519, M EEER G AL 414
R ESCR LY I T N GlcCerase cDNA J¥ 41, F Bt
41 1569 bp, A5 52 R B G ASHE 51

Py AR 206 B 1974 s S pMD-19T 19 T
A7, RO FE 45 SR A7 7 40 Le X o3 A 3R BH, ek 4
i GlcCerase ¢cDNA 5 GenBank HUs#AY GlcCerase
cDNA F 41 117 51— Bt 99%, A& B 1A 4k 22
5, FERAARBN T AR SUE . Ktk 1
TZAb G B 28 FE IR Y U8 S T 2 % B 1 BB e A 5
M, ANHFFOR BT 76 B RS GleCerase cDNA TEIR L sh )
YR AT T2 R IE AT

COS7 2T 52 S £ SR B Y SVA0 JE D e Ak
AN SR B AP, S AT I R DR SR AR p g FH o )
BYTE FA I Z — o AFFEKF GleCerase cDNA JF31) 54
%3] pEGFP-C1 HAZFRINEIL T, @il WALk a5
JGAE AT X H s DR Y e SR HEA T S I, DA T
JZ Bt GlcCerase & [ )% iK . ¥+ pEGFP-GlcCerase
HLE] COST 4iigHr, nILLE B FAr A sk
YECHE IR I8, Bl JE IR 5 K GleCerase 1Y
AW S X GleCerase 3 M g R 8 47 T ke I,
RT-PCRIEIESE T HE e 4 h GleCerase FE IR 1954 5%,
PECH AL R YL S5 24 h GleCerase {6 s A %
i5, 48 h e KB H G, 3 T A4 4 pEGFP-C1 AYX)
a2l 25 AR ST w1 GleCerase cDNA BEWS 7E L
A0 D e R BB L GleCerase, FRikA: Wi
PE o XN F i — 2D 58 i H GleCerase B A4EH)2
17 R S Bl AL A L VR 7 B S I E 3 S
T — 2P I SRR R R e B K 3 ),
FIRZh W FURRAE R A= W RO A, DA &R 77 N Tl
AR P -] 20 A i R I
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