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Expression of the Recombinant SARS Coronavirus
Nucleocapsid Protein in Pichia pastoris and Identification
of its Bioactivity
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Abstract The full length ¢cDNA of SARS coronavirus nucleocapsid N protein was amplified by PCR and cloned into yeast
expression vector pPIC3.5K to generate expression vector pPIC3.5K-SCoVN. The plasmid was linearized and then transformed
into P. pastoris His~ Mut*™ by electroporation method. His* Mut* recombinant strains were screened on G418-RDB and
MM/MD plates and further confirmed by PCR. The influence of various inducing media dissolved oxygen DO and the different
final concentration of methanol was subsequently investigated. The results showed that the FBS medium was optimal for
recombinant N protein expression and growth of the recombinant strain. The optimal final concentration of methanol is 1%

VIV and the DO has a significant effect on recombinant N protein expression and growth of recombinant strain. The
recombinant N protein expressed was about 6% of the total cell proteins 410mg/L of recombinant N protein and 45 ODgy, were

achieved in shake flask. Western-blot showed that the recombinant N protein had high specificity against mouse-anti-N protein-
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mADb and SARS positive sera but had no cross-reaction with normal human sera. The result of scale-up culture in fermemtator

demonstrated that 2.5g/L of recombinant N protein and the maximum cell 345 ODgy, of were achieved which was 6.1 times and

7.7 times higher than that in shake flask. So this study provide a basis for further researches on the early diagnosis of SARS and

the virus reproduction and pathology reaction of SARS coronavirus.
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SARS nucleocapsid protein Pichia pastoris eukaryotic expression

TaKaRa P. pastoris GS115  his ™ mut*

pPIC3.5K Invitrogen
1.1.2 BamH 1
EcoR1 Sac 1 Taq
DNA
Oxoid YNB
Difeo
1.2
1.2.1 PCR
1
1 PCR
Table 1 Primer sequences used for the PCR amplification

Construct Primer sequence
N gene 5" = GGATCCACCATGTCTGATAATGGACCCC - 3’
5" = GAATTCTTATGCCTGAGTTGAATCAG - 3’
AOX1 5" = GACTGGTTCCAATTGACAAGC - 3’
5" = GCAAATGGCATTCTG ACA -3’
1.2.2 pPIC3.5K-SCoV DNA
8 T-SCoVN
NFP
NRP PCR 94°C 4min 94°C 50s 57°C 50s
72°C 80s 20 72°C 10min PCR
pMDI18-T BamH | /EcoR |
N
pPIC3.5K pPIC3.5K-SCoV
1 N AOX1
Sas| Bgw HI
I e FeoRT
ppl(ﬁj(ﬁjll?({_rstf;\.r\'_;'.-\ox(m ot 1
1 pPIC3.5K-SCoVN
Fig.1  Construct of expression plasmid pPIC3.5K-SCoVN
1.2.3 his ™ Mut*
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Invitrogen 0 23h  17.8ml/ h L 50% w/w
MB MM 29°C 2 ~3d 23 ~ 25h DO
his " Mut”* His* 25 ~ 28h 6.5
Mw MD MM ml/ h L 100% 28 ~ 40h
40 ~ 72h 17.8 ml/ k
1.2.4 PCR 5’ L
AOX1  3'A0X1 Invitrogen
pPIC3.5k-SCoVN pPIC3.5k 2
DNA 16 PCR 2.1
1.0% PCR 20  G418-RDB
MD MM
1.2.5 N His™ Mut*”
PCR Invitrogen G418 YEPD
12h OD ¢y, DNA 5"A0X1  3"A0X1
PCR AOXI1
1.2.6 AOX1
Liu " AOX1 2.2kb N
12000g 10 min BCA DNA PCR N
10pL. AOX
SDS-PAGE His™ Mut”* MM/MD
178 DNA PCR
1.2.7 Western blot N SDS- N His4
PAGE 25 mmol/L Tris HCl 192mmol/L
3.5 mmol/L, SDS 20% V/V
TE70 0.8mA/cm’ 30min "
5% /TN 10 mmol/L. Tris- HCI
150mmol/L. NaCl pH 8.0 1 1000 N
1 100 SARS 20 ~
25C 1h
IeG 5% /TE 1:10000
2 5'AOX1  3’AOX1 PCR
) 20 ~25C 1h BCIP  NBT SCoVN S115
Fig.2 Integration of SCoVN gene into the P. pastoris GS115
1.2.8 10L N was confimed by PCR using SAOX1 primer and 3 AOX1 primer
10L 8L 1 DNA ladder 2 PCR product of pPIC3.5K 3 PCR product of
pH pPIG3.5K-ScoVN 4 PCR product of P. pastoris GS115 without
100% 8% ~ 10% transformation 5 PCR product of control strains 6 7 PCR product of
29°C positive recombinants.
(1) 0~ 2.2 N
24h  MCS/win2.0 profile 400 ~ 800 His™ Mut™ BMGY
r/min 800r/min 30°C 250r/min 1d BMMY
30% 30% (2)pH 100% 0.5%
pH 5.5+0.1 (3) pPIC3.5K
(4) 0~ 18h 18~ o mERm@@m s s30-PAGE journals. in. ac. cn



SARS 543
N BMM 1.2 MM 1.45
6% 3A N FBS  BMMY 300mg/L
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. 20
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Fig.5 The effect of DO on growth and N protein expression
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Fig.7 The curve of ODygyy and N protein expression yield
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