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Eukaryotic Expression and Primarily Application of Human
Smith D1 Antigen in Methylotrophic Yeast Pichia pastoris

YANG Xiang-Yue WU Wen-Bing LAN Xiao-Peng’

(PLA Medical Labouratery Center, Fuzhou General Hospital, Fuzhou, Fujian 350025, China)

Abstract: To clone, express and primarily use human autoantigen Sm D1 in methylotrophic yeast Pichia
Pastoris. The gene Sm D1 was cloned by PCR.The PCR product was inserted into the vector pPIC9k. The
recombinant plasmid pPIC9k- Sm D1 was transformed into yeast SMD1168 by electroporation. The positive
clones were screened in MD plates. The high copy number transformants were rapidly selected by using
G418 and were induced by methanol. Supernatants after induction were analyzed by SDS-PAGE and im-
munodot. The PCR product was showed about 360 bp in size which was in accordance with predicted. The
pPIC9k-Sm D1 showed the same seqencing result with GenBank’s report and restriction enzyme analysis
confirmed our prediction. The pPIC9k-Sm D1 positive clone produced an about 16 kD protein which had
natural immunogenicity of human autoantigen Sm D1 by SDS-PAGE and immunodot. The sensitivity and
specificity of immunodot were 96% and 100%, respectively. The agreement between immunodot and im-
munoblot was 98%. Successfully cloning and high-level expression of human autoantigen Sm D1 in methy-
lotrophic yeast Pichia pastoris laid a foundation for further research work.
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(systemic lupus erythematosus,

SLE) ,
Sm(B B“ DI1)
s Sm D1 R
SLE =
, Sm DI
(immunoblot, IBT) (enzyme
linked immunosorbent assay, ELISA) ,
Sm
DI ,
(GST)- Sm DI (21,
(Pichia pastoris)
Sm DI
1 ARLA 5
1.1 #R
IM109 SMD1168
(his4pep4) pPIC9k ,
pGEX-5T-Sm D1
T4 DNA (PCR)
DL2000 DNA TaKaRa
DNA DNA
G418 BSA
YNB
ENA
( )
DAB H,0,
-Sm D1
Bio-Rad PE 2400
PCR ABI GSG-2000
LB(1%
0.5% 1% ),
LBA(LB 100 pg/mL ), YEPD(1%
2% 2% 2% ),
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MD(1.34%YNB  4x107% 2% 1.5%
), BMGY(1% 2% 1.34%
YNB 1% 100 mmol/L pH6.0
4x107°% ), BMMY( BMGY 1%
0.5% )

5 7 -CCTACGTAATGAAGCTCGT
GAGATTTTTG-3 “ (TACGTA SnaB 1

), 5% -ACGCGGCCGCTTATCGCCT

AGGACCCCCTCT-3 “ (GCGGCCGC Not 1
)
1.2 H¥
1.2.1 PCR #1% Sm D1 £[A: pGEX-5T-
Sm D1 Sm D1 , PCR
94°C 3 min; 94°C 45 s, 58°C 45 s, 72°C

45, 35 ; 72°C 10 min 10 ul  1.5%

>

1.2.2 pPIC9k-Sm D1 EI#EE.

PCR pPICYk,
SnaB 1 Not 1 , ,

S CaCl, E. coli
TM109, ,

1.2.3 pPIC9k-Sm D1 MEEFEBREL R SHEN
PSS FRITEIR:  Sall pPIC9k-Sm DI,

DNA (1300 V, 25 uF, 200 Q)
SMD1168,
MD >
MD
2 mg/mL G418 YEPD
, 30°C 3d, G418
3 mg/mL G418  YEPD , 30°C
3d, 17 G418 ,
1.2.4 SHENENLTH PCR £%E: 17
DNA |
s Sm DI PCR R Sm D1
DNA
1.2.5 SmD1BiFEFRIE: G418
1 100 mL BMGY
, 30°C ODgsyo 3~6
5000 r/min, 5 min 25 mL
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SmD1
BMMY 30°C , 3d, , Sm D1 « 2,
0.5% , , ( 3)
80% , —20°C
pPIC9k ,
bp
9300 —
1.2.6  + = b & 5T BR $R - 3B TR I AR OBE AR RR UK
(SDS-PAGE):  —20°C 20l 2x
> 360
R250
127 SmD1 ZEEH S B4EL:  SDS-PAGE
Sm D1 s pH 7.4
. 2 EE R NESY) K E
PBS 4°C ’ Sm DI Fig. 2 Restrictive digestion analysis of recombinant plas-
-80°C mid
1.2.8 %HIZESHI &% (immunodot)™: 1 uL ! 2 3
4 M DNA marker.
0.5 pL Sm D1 0.5 uL. BSA 1: Void plasmid before digestion; 2: Void plasmid after digestion;
_Sm D1 3: Recombinant plasmid after digestion; 4: Recombinant plasmid
’ before digestion; M: DNA marker(DL2000).
DAB H202 20 30
1.2.9 immunodot 5 % 4% EN 7 ;% (immunoblot, IBT) CTTACGTAATGAAGCTCGTG
RIXT L 53 4R 50 IBT
-Sm D1 SLE 50 R
2GR
2.1 A Sm D1 $REF B &
PCR ; B3 FBHRK 55N FE XSS SnaB 1 BV )
, 250 bp 500 bp Fig. 3 The 5’ sequencing of recombinant vector (SnaB
(360 bp) ( 1) site is underlined)
Mo 23 SRIEEAMESER PCREE
17 PCR
bp
2000 i >
1(7)(5)8 250bp 500bp , (360 bp)
;gg 360 bp ( 4)
100 2.4 SDS-PAGE ##f
16 kD R
1 A SmDI1EEE PCR =4 K ’ ’
Fig. 1 Agarose gel electrophoresis of PCR product of Sm D1 ( 5)
M: DNA marker 1: PCR 2.5 immunodot ﬁ*ﬁ'
M: DNA marker (DL2000) 1: PCR product of Sm D1. BSA ,
22 EHRKNMETE 2 ,
, Sm D1 , -Sm D1
SnaB Not R 360 bp ( 6)
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3 Wig

360 s P

4 BEXEEHEE PCR LK ( ) (

Fig. 4 Agarose gel electrophoresis of PCR analyzing of ) ( )

recombinant yeast

M: DNA marker; 1~17: PCR .

M: DNA marker; 1~17: Recombinant yeast. > >
(4]

d=is5 D
97.4 (3]
66.0
454 pPIC9k ,
-—290 ,
®— 200 , pPIC9k
16.0kD ‘ - 140 G418 (kan gene), G418
5 FRIEFEHHEY 15% SDS-PAGE Sl , G418
fig. 5 15% SDS-PAGE 02f the culture supernatant3 pPIC9k-Sm D1
4 pPICYk 5 ) 7,

) mRNA

1: Expression product of low copy numbertransformant; 2: Expres-

sion product of high copy transformant; 3: Supernatant of high copy
transformant before (NH,),SO, precipitation; 4: Negative control of [4]
pPICI9k; 5: Protein marker.

(methanol utilization test , Mut)
[8]

Sm DI

6 FRIZZHHRY immunodot ’
Fig. 6 Immunodot of the expression product
1:1 L $2: 0.5 pL ;3:BSA _ Sm 9 (common
1: Positive dot of 1 pL; 2: Positive dot of 0.5 uL; 3: BSA negative core), Sm B/B’ Sm D R Sm
control. B/B’ U1.RNP ’
2.6 PR SEMMH-Sm D1 AL R ELE (mixed connective tissue disease, MCTD)

50 IBT -Sm DI SLE , U1-RNP ,
immunodot 48 50 , , SmD SLE Sm

immunodot 96%(48/50), D 3 SmDI SmD2 SmD3,
(1]

100%(50/50), 98% (98/ Sm D1
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