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B T NEEREEBEEATHRELACSHRATMESS MW LK, B %M RT-PCR T LA K Bel-
7402 5 RNA WEHT M T RBEEFEREATRNEBL ASEWENERA B, BRI F iR A TLED K DNA
WEASEE R SRR A EDLR 49 <DNA FERIMIE . SRISHE T 5 IR O 2K FE 8 pPICOK-sLDLr S S ¥ {1 11
HL G FLTE S A Pichia pastoris GS115, 4 51 3 SDS-PAGE . Western blot #1 Ligand binding blot % GS115/pPICIK-sLDr L
Hft E 4 sLDLR #£77% 5 . SDS-PAGE Il Western blot 587 % B #1589 sLDLR MR M 5+ 7 & 2 36kD. Ligand binding

blot 5+ #r B # 15 #) sSLDLR R BB BE G HEWFIEH.

E@RE EFEIRELFE, Pichia pastoris, TTREK
RESES (786 N REERIOES A

{i% 8% [ 5 & 1 52 1% ( Low density lipoprotein recep-
tor, IDLR) Xt { FWABE MY AKX KRR EREERE
RYY L 3% A BE T RE 32 2 o R RIS B (Low den-
sity lipoprotein, LDL) # #7354 , 3 B A& if € & £ Ig
FHTHEEEATEHERAARSEIEMA. &
R E IR A LDLR T R Bk 8 2 5 RIS
BRI ARG L EHESKE IS ek
o HE R LT BT B, i T 5 RO S A R L. R i
% LDL-MH [E 85 K E A T 100mg/ 100ml. & .0 B &
A HBL AR L, T 24 M€ LDL-AB B B2 7K °F 48
200mg/100mL & O AR E A M ILERBE. AEH
— 2 2 % v 5 A [E] BE i AF ( Familial hypercholes-
terolemia, FH) ) 55 1l , /8 & i 3% 8 B A7 7K F 7 % A
BLOESHENPRAETENDREHEENL. B
HREHEIFL. FEESERBELEMHHAESET
LDLR %752 NIy 3 t5 5R 51 .

IDIR J— i R M ER" Ko 48
OF s PAREE MR ML BES
IR M Rk S W8 L B A K PR T T IR (B s 4 I
MRS SEWIR, A THERANARELERGEN

I, A FERR Ol AT 7 o R 8 IS 8 1 2 4K (sLDLR) .

HEEHRATE Z R N-SR# 292 M EERERE. & 7
MAERMEFXHEINHES s MERRNA

W §8 5 A : 2001-07-20, 8 [E H #9:2001-10-17.

X EHS 1000-3061(2002}01-0040-05

o MERESEWHENTMER T EERNE
e E R BEM K, H BE ApoE #1 ApoB-100 Y
HLEEEEEMMNARAG. BT NEPHEE
Phs HEF—EEAMRARSEHZRS
LDL W& A .

FEERH A E. coli™ FE S 40 f* % LDLR
BRGESEWMENG TRE BEYE#EPIER
R E K HRIE

1 MHEF &

1.1 ERM AEAIERE

P .pastoris G5115(his4) (Invitrogen ) F F 4+ ¥ &
FRFEE, E.coli TCHEAZEEMRF)HTRER
HRE. P.pastoris B4 MW FERE pPICK (In-
vitrogen) Fl F7E GS115 PRk SR E. pGEM™ -
T( Promega) il 7 DNA 7R . LB-Amp B (1% KK
B E,0.5% B B2 U8, 1% NaCl, pHT7.0, 50pg/
mLEEESE)AT £ coli M%K%, YPDERE
(NeRGRERY.2Z0K, 12 BEE) AT P.
pastoris GS115 (his4) 3% 3£, MD ¥ #(1.34% YNB
(Invitrogen) ,4 x 10 B MK, 2% HE W, 1.5% 3
B¥) AT His” L FHME. YPSO% B FHER
WoeEAK. 29 U ATESEMENRZR,

» BIRFEFE . Tel:86-10-63153320; Fax:86-10-63017302; E-mail: yuanwli @263 . net

© FERZERMEDHARFATIKSHEEL http:// journals. im. ac. cn



158 H FEATBREREEEEAZERATEBERIHNERE 41

MMC 53¢ 2 (1.34% YNB.4x 107 %4 &K ,3% Bk
ERMARY. 052 B ATHEEEENE T
xik,
1.2 BEHERSY

HRIEES WA LDLR #9 <DNA 5 %)% it sLDLR i
SMIYBREBREMIINY, €5 M3 Wm7| P S K
I Not | BRI ERE 6 30 2 3 m 3 MR

BE. SM3ymIIPFIME .
5'-TTTGCGGCCGCAGTGGGCGACAGATG-3"
5'-TAAGCGGCCGCGCACTCTITGATGGGTT-3'

1.3 RT-PCR ¥ &0 5 5 3 &

{# A} Promega B SV & RNA $#£ B 7 & M AAT
& Bel-7402 4RRE (£ 1 x 10° 40 ) R ELE RNA,
ROAERIEAEHETFHLEHAT, S RNAET
100pL T HERMBRKP ., B Sul & RNA SRR f#
A} Advantage® One-step RT-PCR £ #) & ( CLONTECH)
LIZE MJ Research £ & #) MiniCycleTM . PTC-150 £d
PCR {{# 47 RT-PCR ¥ #%. RT-PCR &4 F:50C,
1h;94°C, 5min; 94°C, 30s, 50°C, 30s, 68°C, 100s; 3 T
BHE,947C,305,68C, 2min; 30 {5, 68°C 4
f# Smin; 4 CHRAF . KB RIE 900bp BB 84k 5 F
il Promega B TA 32 R i ) &0 . 7 k& & pGEM® -T
ik, W # 7 & AR pGEM® -T-sLDLr, /H ABI-
PRISM377 DNA il FF {2 8 /.
1.4 EARARNMHE

FIBR B Not T #5508 3| 0 sLDLr & B M
pGEM" -T-sLDLr Bk LY, B # A Not 1 R84 &
$pPICOK % B 4. EH TP IL KB E TGL
BESHM, R AR, RBENHT 0.
REHFER DNA 4B Not T #1 EcoR | BHY), LATR
S sIDLr HE R FLAFEHA B FFA
1.5 HUPBEERET

pPICOK-sLDLr A ] Bel 1 BB U1 R ¥ 4L, 3 H
BHEALEHEI P. pastoris GS115(his4) B ¥k, LA 25 /&
H pPICOK Xt B8, LB B A d BI04 o
BAEHEAT (Invitrogen) . HAEA T HEMK MD F
LR His" %L+, NEEFERE His” #14k
FHR A4 DNA 3 L4 5 AOX1 F 3" A0X1 BH 45 (5'-
GACTGGTTCCAATTGACAAGC-3'; 5'-GCAAATGGCAT-
TCTGACATCC-3") ( Invitrogen) # 1T PCR 43 #7 , #sLDLr
ERESCAMSREFNAFIFH N M’ £E,PCR =
YINE R A — % #9 1.3kb(900bp + 429bp) ) DNA &
WL SR AR LB R — #&k 429bp B9 DNA &
o

1.6 sLDLR =B SHh@ESRIE

P PCR % % IE ) 1 52 B B8 ( GS115/pPIC9K-
sLDLrMut’) £ # Bl & 2mL YPG B93X % 1, 28°C . 200
vminfEHEFAR. BU I19(WV)ERISE
100mL YPS 3% 5 & 49 S00ml B FE M. 28CR F
(200r/min) ¥ 2 29 24h SR HEE L HE R T MMC
3R HE P 28 2000/ min FR %1 S Fik 54, F R 24h
i 100% KRB EARIEE R 1% BB T,
1.7 SDS-PAGE 1 Western FJl ik 43

BABESLERER, EHBRAKKER
20% (W/ V)R TCAUIEEAHRK, MEMNEARA 1
x EER FHEMBER,TE 0% RABBEEE
E#HFT R E R SDS-PAGE B3k 43 #7 . Western [l
53 #7 {# Bl Amersham pharmacia biotech Hoefer® mini VE
Blotter 3F4% P/ A1 R UL O bR HESRAE R AT . 1 B BLAL
A LDLR 9% 5 REH1 14 ( Oncogene) g — L , B 1 8% R
BEARiC S /D B 1gG(H + L) 3 Z ¥, il NBT/BCIP
(Sigma) 4T 2 A .
1.8 EBELSENESH

REHEFON R LERMASERMN 2x 3
M IRR) R H R R R, U 7] F R TR
JH) 10% SDS-PAGE. HL.IKJ5 B B N 46 B ik 88 j &5
HEBKEONEIWMMAMERL BB
Wk A& B BE Y Towbin 28 #F ¥ (25mmol/L Tris-HCI,
192mmol/L glycine, pH8.3) , i ¥k 5 B Western E i 43
#r. #RJG F 20pg/mL LDL {E X BC £ (% 20mmol/L B
Ca’’ ), FHIMMAE - MK (RMARIKEA B). B
“hiR (M8 IDIL AN &R G(H+ L)) &
J& F NBT/BCIP #1785,

2 # R

2.1 sLDLr f)5%H&

RT-PCR U 4 R E 1. & FE LG 5HM
#y R B K/ —BU DNA &3 (29 900bp) . MIFER
HICEAIRER) LDLR BEFIIEE B, Hhf —
M XEE, RIS KL LDLR cDNA 85 81
fir, 2 T# CIEN, EEMREENE,
2.2 pPICIK-sLDLr S+ REFBNAMBEHENLH
E&E

# sLDLr 2 A pPICOK, ¥ B LSy W R K R
$L pPICOK-sLDLr (i 2). ik pPICIK-sLDLr
Not | BgUI7~ £ 54 {b ) sLDLr B A BE K /h—H
B, WA 3, £ sLDir £ H#H A ] pPICIK W,
1E pPICOK ZFERE A7 & 1 sLDLe ER N EFH — 1
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Bl 1 RT-PCR =R 3K 51745 5%
Fig.1 Analysis of RT-PCR product
1.ADNA/EcoR | . Hind[l} ;2. RT-PCR product

Bgill

ColE] sLDLr

PPICYK-5LDLr

Bgill

3A0X1
10200 bp

Kanamyci" \ Sall

B2 4h#aRak R pPICIK-sLDL: 4 = 3
Fig.2 The sketch map of pPIC9K-sLDLr

bp

B3 X% SIDLe R R BREEARBANE
Fig.3 ldentification of the insert direction for
sLDLr gene fragment
1.ADNA/EcoR [ . Hind[ll ;2. Purified sLDLr gene fragment
3. pPICOK-sLDLs/ Not | ;4. pPIC9K-sLDLr/ EcoR T

FEcoR1 DI, B WA sLDLr LLE 8B 7 1 3 A B
pPICSK 1, EcoR I REBEY] F— K/ K 667bp BY
FB. B3 RENT LD A K Bif AN F
AR . R Bgl 1 B8 Y) £ 7 1k | 41 i B pPICIK-
sLDLr #1725 iR pPICOK, H ¥ LW R, R
His* ¥4k 73[R 4 DNA # 47 PCR 457, iE 81 sLDLc
REHEGADMEGRAE D, SRR BANEEGS
2 GS115/pPICIK-sLDLr 1 GS115/pPICIK ,

2.3 sLDLR M%ix

2.3.1 SDS-PAGE: D} ImL | 7% ¥ I 3¢ 09 A it
17 SDS-PAGE Hi 3k , 55 ¥4y F B 24 36kD b H —H)
BHERRAZN > FRS5E T8 HB 3 sLDLR
14 F & (34kD) A M,

4 SLDLR K SDS-PAGE 4} 7 2
Fig.4  Analysis of SDS-PAGE for sLDLR
M. Marker;1.GS115/pPIC9K ;

2. GS115/pPICOK-sLDLs

2.3.2 Western blot; Western El i 43 #7 R, £ 5 SDS-
PAGE WK REA R TN BAHF —-RX£
%tﬂﬂﬂ( S)vﬁﬂﬂ%iiim%ﬁ SL.DLRO

M 1 2
kD

9

67

43

31

31

B 5 sLDLR 8 Western blot S 755 8
Fig.5 Analysis of Western blot for sSLDLR
M. Standard marker for protein;1.GS115/pPICYK ;2. G5115/pPIC9K-sLDLr
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2.3.3 Ligand binding blot: & T #i £ ¥ iA 9 sLDLR
RERARBELSEN AT TRE RELGHD®
AT (E 6), BEMTEMM I T RAF — ) 8 2
REM, REELIEY SIDIR AARELZ S HE
B,

B 6 sLDLR ) Ligand binding blot 4+# %5 R
Fig.6 Analysis of Ligand binding blot for sLDLR
M. Standard marker for protein;
1.GS1E5/pPICOK 52, GS115/pPICIK-sLDLr

3 it #

EERFRE LM E T B Pichia pastoris
FEBESRIXLAESEARNE T . EERE
EREPEARAR —RARBERTR, MEBRR
MEPEMARGENAESEER LM EE, PR
BERAREMAKESREHIIA, B Pickia
pastoris PREEER} A BN MBABELHASTH
BEEAM ALK EXRENSBAALREEARS
FERAMRBEAESE . XA AFEEGRIIBE
BT HAMES AN sLDLR, 2] BT N 1L, B &
WA M Ay SCEIRE, AR A — R F it
£ SLDLR W E XS B A AL NEE R H N
BREMHRBES R IEA, AEFEPMARES
BABYE BERFEFED LERNO pHES N
7.0, X — pH HRE T B#| £ sLDLR #) % S (pl =
431, B BREORKBYL VTR NEKR
BTERIFHREBEPIEREO SR AZE KRN
BidR, X #e Xt sLDLR f 4 i A MR BB AR .

BT REEIRE O A ERERH T TREY
BRI, HAE A7 Y 0 v W8 {00 8 0k 32 B A1 89
E#W. AL LDIR ¥R )Gah F A FRBH T
fE% EiA LDLR XX ME9°™ . AR E S
ERTB AR SLDIR & (5 9 8 47 8 o

2 i A R R B AR R B R B Rl A
LR B O L AR T AR
2. MEAMRBAENFEMRAME D LDLR ¥ %
EAEEAEF RS . TR E QR
RmmAR Y ZRA R E ANES LDLR K&k,
HURERN R AR R T E D LDL #
WO E RS RARB ™, Norata % A" 4 4
B/ REBKESN AN [ 708 LDL X 3 4E 5 5
24h R BRI A 4P PRI BUR LR E M R
MAPRTE (e LHLHHH)., AW F LDLR
MITPIRT S, A TR B i A K
YR, IR Bl AT Al £ 9 B0 B o 25 W 1) 1K LA 5 B
5 ¥ b 12 e B R A A B R A R E A

REFERENCES( & % 3t )

{ 1] Brown M S, Goldstein ] L., A recepior-mediated pathway for cholester-
ol homeostasis. Seience , 1986, 232(4746) : 34 ~ 47

[ 2] Russell D W,Schneider W ) et al . Domain map of the LDL receptor:
sequence homology with the epidermal growth factor precursor. Cell ,
1984,37(2) : 577 ~ 585

[ 3] Yamamoto T,Davis C G,Michael $ et a!.The Human LDL receptor;
A cysteine-rich protein with multiple alu sequences in its mRNA.
Cell ,1984,39(1) ;27 - 38

[ 4] Esser V,Limbird L E,Brown M S et ol . Mutalional analysis of the li-
gand binding domain of the low density lipoprotein receptor. J Biol
Chem , 1988, 263(26) : 13282 ~ 13290

{5] Simmons T, Newhouse Y M,Amoid K § et al . Human low density li-
poprotein receptor [ragment successful refolding of a functionally ac-
tive ligang-binding domain produced in Escherichia coli . The Jowrnal
of Biological Chemistry ,1997,272(41):25531 ~ 25536

[ 6] Marlovits T C,Zechmeister T, Gruenberger M ef a! . Recombinan sol-
uble low density lipoprotein receptor fragment inhibits minor group
thinovirus infection in vitro . The FASEB Journol ,1998,12(9) : 695
~ 703

[ 7] Bochokv V N, Tkachuk V A, Philippova M P et al . Ligand selectivity
of 105kD and 130kD lipoprotein-binding proteins in vascular-smooth-
muscle-cell membranes is unique, Biochem J.1996,327(Pt 1):297
~ 304

[ 8] CreggJ M, Cereghino J L,Shi J Y et al. Recombinant Protein Expres-
sion in Pichia pastoris . Molecular Biotechnology ,2000,16(1):23 ~ 52

[91 Koguchi Y, Nishio M, Kotera J et al. Trichostatin A and Herboxi-
diene up-regulate the gene expression of low density lipoprotein recep-
tor, The Journal of Antibiotics , 1997 ,50(11):970 ~ 971

(10]  Zhang H{K ), Hiroshi T(HEH ¥ ) , Satoshi O(FKH 5 } . Study on
active compound increasing the expression of LDLR gene from fungi
KS-1995. Chinese Journal of Antibiotics ( 7 B §{ 4 % 22 %), 1998,
23(4) :248 ~ 252

[11]  Vitols S. Uptake of Low-Density Lipoprotein by Malignant Cells-Possi-
ble Therapeutic Application. Cancer cells ,1991,3(12) : 488 ~ 495

© PERFRMEMFARAATIKSHESS http://journals. im. ac. cn



44 ¥ % I B ¥ # 18 %

[12] Firestone R A. Low-density lipoprotein as a vehicle for targeting anti- {13] Normata G,Canti G,Ricci L et al. In vivo assimilation of low density
tumor compounds to cancer cells. Bioconjugate Chem . 1994,5(2): lipoproteins by a fibrosarcoma tumor line in mice, Cancer Letter,
105 ~ 113 1984,25(2) : 203 ~ 208

Expression of the Human Soluble Low Density Lipoprotein
Receptor in Methylotropic Yeast

HU Jian LI Yuan”
{ Institute of Medicinal Biotechnology . Chinese Academy of Medical Sciences! Peking Union Medical College . Beifing 100050, China)

Abstract To obtain the expression of human low density lipoprotein receptor ligand binding domain in methylotropic yeast, firstly
the DNA fragment encoding for human low density lipoprotein receptor ligand binding domain was amplified by RT-PCR with hu-
man hepatoma Bel-7402 total RNA as template. The nucleotide sequencing analysis indicated that the sequence of the cloned
DNA fragment was as same as the reporied human LDLR cDNA sequence. Then the expression vector pPIC9K-sLDLr was con-
structed, linearized and introduced into Pichia pastoris GS115 by electroporation . The recombinant sLDLR was identified by SDS-
PAGE, Western blot and Ligand binding blot in supernatant of GS115/pPIC9K-sLDLr. The SDS-PAGE and Western blot analysis
showed that the apparent molecular weight of expressed sLDLR was about 36kD. And the ligand binding blot analysis indicated
the expressed sLDLR has the biological activity. The sLDLR, which had the biological activity, was successfully secretonly ex-
pressed in the Pichia pastoris (GS115).

Key words low density lipoprotein receptor, Pichia pastoris, Secretary expression
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