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FIG. 3.14 Coomassie blue staining and Western blot of nonstructural proteins
expressed in E. coli NovaBlue(DE3). (A) Coomassie blue staining of the
supernatants of NovaBlue(DE3) transformed with different plasmids. (B) Coomassie
blue staining of the pellets of NovaBlue(DE3) transformed with different plasmids. (C)
Western analysis with anti-HA antibody against supernatants of NovaBlue(DE3)
transformed with different plasmids. (D) Western analysis with anti-HA antibody

73



against pellets of NovaBlue(DE3) transformed with different plasmids. (E) Western
analysis with anti-His antibody against supernatants of NovaBlue(DE3) transformed
with different plasmids. (F) Western analysis with anti-His antibody against pellets of
NovaBlue(DE3) transformed with different plasmids. Lane 1, pET-30b-HeptB
(positive control for His); lane 2, pKRY (positive control for HA); lane 3 and 8,
pcDNA3 (negative control); lane 4 and 9, pNS2A-HAHis; lane 5 and 10,
pNS2B-HAHis; lane 6 and 11, pNS4A-HAHis; lane 7 and 12, pcDNA3-4B-HAHis;
M, marker.
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(A) supernatant pellet
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(B) supernatant pellet
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FIG. 3.15 E. coli NovaBlue(DE3) expressed nonstructural proteins analyzed by
coomassie blue staining and Western blot. (A) Coomassie blue staining of the
supernatant and pellet of NovaBlue(DE3) transformed with different plasmids. (B)

-75-



Western analysis with anti-HA antibody against supernatant and pellet of
NovaBlue(DE3) transformed with different plasmids. (C) Western analysis with
anti-His antibody against supernatant and pellet of NovaBlue(DE3) transformed
with different plasmids. Lane 1, pET-30b-HeptB (positive control for His); lane 2
and 7, pcDNA3 (negative control); lane 3 and 8, pcDNA3(pro)-2A-HAH:is; lane 4
and 9, pcDNA3(pro)-2B-HAHis; lane 5 and 10, pcDNA3(pro)-4A-HAHis; lane 6
and 11, pcDNA3(pro)-4B-HAHis; M, marker.
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(A) (B)
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FIG. 3.16 Coomassie blue staining and Western blot analyzing nonstructural
proteins expressed in E. coli NovaBlue(DE3). (A) Coomassie blue staining of the
supernatants of NovaBlue(DE3) transformed with different plasmids. (B) Coomassie
blue staining of the pellets of NovaBlue(DE3) transformed with different plasmids.
(C) Western analysis with anti-HA antibody against supernatants of NovaBlue(DE3)
transformed with different plasmids. (D) Western analysis with anti-HA antibody
against pellets of NovaBlue(DE3) transformed with different plasmids. (E) Western
analysis with anti-His antibody against supernatants of NovaBlue(DE3) transformed
with different plasmids. (F) Western analysis with anti-His antibody against pellets
of NovaBlue(DE3) transformed with different plasmids. Lane 1, pET-30a(+)
(negative control); lane 2, pETAST-2A-HAHEis; lane 3, pETA5ST-2B-HAHis; lane 4,
pETAS5T-4A-HAHis; lane 5, pETAST-4B-HAHis.
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(A) _

PETAST 2A-HAHis
23S rRNA
(2.9kb)
16S rRNA
(1.5kb)

(B)

pETA ST 2A-HAHis
23S rRNA
(2.9kb)

16S TRNA
(1.5kb)

FIG. 3.17 Northern blot of NS2A mRNA expressed in E. coli NovaBlue(DE3).
(A) RNA of NovaBlue(DE3) transformed with pETAST or pETA5ST-2A-HAHis
before transfer. (B) Northern blot of mRNA expressed in NovaBlue(DE3)

transformed with pETAST or pETAST-2A-HAHis.
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(A)

Ampicillin P CMV

T7 promotor

RBS

BamHI (908)
DV2 NS4B

pNS4B-HAHis

0402 bp HA3His6

Xbal (1942)

Neomycin

(B)

FIG. 4.1 Restriction enzyme digestion of pNS4B-HAHis. (A) Map of
pNS4B-HAHis. (B) Lane 1, BamHI and Xbal digested pNS4B-HAHis; M, marker.
A, 5370bp; B, about 1.8kb (it should have been 1034bp theoretically).
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Appendix 1

Map of pcDNA3(pro)-D34B-HAHis

Ampicillin P CMV

T7 promotor

SD

BamHI (908)
NS4B

AT,
fetelets

.y
St

T
)

T
H e

L
o
'..,’:.

0

pcDNA3(pro)-D34B-HAHis
6269 bp

f"r,.v
L

Xbal (1661)
HA3His6
Apal (1817)

/

Neomycin
(From @F’f&“[iﬁ, Yang laboratory)
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pET-30a(+) sequence landmarks

T7 promoter

T7 transcription start
His*Tag coding sequence
SeTag coding sequence
Multiple cloning sites
(Ncol- Xhol)

His*Tag coding sequence
T7 terminator

lacI coding sequence
pBR322 origin

Kan coding sequence

fl origin

419-435
418

327-344
249-293

158-217
140-157
26-72
826-1905
3339
4048-4860
4956-5411

The maps for pET-30b(+) and pET-30c(+)
are the same as pET-30a(+) (shown) with
the following exceptions: pET-30b(+) is a

5421bp plasmid; subtract 1bp from each site
beyond BamH I at 198. pET-30c(+) is a
5423bp plasmid; add 1bp to each site

beyond BamH I at 198.

Appendix 2

Map of pET-30a(+)

Bp

Dra [1l5180)

Pvu 1(4479)
Sgf 1(4479)

Sma 1(4353)

Nru l{4138)

(5422bp)

Eco57 1(3825)

AlwN 1(3693)

BssS 1(3450)

BspLU11 1(3277) /
Sap 1(3161)

Bst1107 1(3048)

Tth111 1(2022)

u1102 1(80)
(\(Xba 1(384)

Xho 1{158)
Not I(166)
Eag I(1686)
Hind 111(173)
Sal I(179)
Sac 1{190)
EcoR [(192)
BamH I(198)
EcoR V(206)
Nco 1(212)
Kpn I(238)
Byl 11(241)
Nsp V(268)
Nde 1(346)

SgrA {485)

Sph 1(651)

Miu I(1176)
Bel I(1190)

pET-30a(+)

BstE 11(1357)
Apa 1(1387)

BssH l1(1587)

Hpa I(1682)

PshA 1(2021)

Fsp 1(2258)
Psp5 11(2283)

T7 promoter primer #69348-3
pET upstream primer #69214-3

T7 promoter lac operator Xba | rbs
AGATCGATCTCGATCCCGCGAAATTAATACGACTCACTATAGGGGAATTGTGAGCGGATAACAATTCCCCTCTAGAAATAATTTTGTTTAACTTTAAGAAGGAGA
Nee | His:Tag SeTag NspV_ Baill
TATACATATGCACCATCATCATCATCATTCTTCTGGTCTGGTGCCACGCGGTTCTGGTATGAAAGAAACCGCTGCTGCTAAATTCGAACGCCAGCACATGGACAGCCCAGATCTE
MetHisHisHisHisHisH i sSerSerGlyLeuValP Arqulzb:rﬁlyrc:_ysﬁlqIhrﬂloﬁ\uﬂIaLybPthIuﬂqu\nHlsMelAbpSchroﬁschJ

thrombin
PET-308(*) oot Ecorv BamH1 Ecor| Sacl
TACCGACGACGACGACAAGGCCATGGCTGATATCGGATCCGAAT

Lagl )
Sall_Hind Il _ Notl Xhol His-Tag
CGAGCTCCGTCGACAAGCTTGCGGCCGCACTCGAGCACCACCACCACCACCACTGAGATCCGGLTGCTAA

ThrisphsphsphsplyshlcMetAlohspl leGlySerGluPhelluleuhrghrgBlinA laCysGlyArgThrArghlcProProProProProleulrgSerlyCysEnd
enterokinase
pET-30b(+) . .GCGATATCGGATCCGAATTCGAGCTCCGTCGACAAGCTTGCGGCCGCACTCGAGCACCACCACCACCACCACTGA
Alal leSerAspProAsnSerSerSerValAsplysLeuAlaAlcAloleuGluHisHisHisHIsHisHisEnd
pET-30c(+) GGATATCTGTGGATCCGAATTCGAGCTCCGTCGACAAGCTTGCGGCCGCACTCGAGCACCACCACCACCACCACTGAGATCCGGETGCTAA
.. GlyTyrLeuTrplleArglleArgAlaProSerThrSerLeuArgProHisSerSerThrThrThrThrThrThrGlul leArgleuleu.
Bpu1102 | T7 terminator
CAAAGCCCGAAAGGAAGCTGAGTTGGCTGCTGCCACCGCTGAGCAATAACTAGCATAACCCCTTGGGGCCTCTAAACGGETCTTCAGGGGTTTTTTG

T7 terminator primer #69337-3
pET-30a-c(+) cloning/expression region

(Novagen)
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Appendix 3

Map of pBluescript 11 SK (+)

pBluescript® Il SK (+/-) Phagemids

pBluescript Il SK (+/-)
3.0 kb

pUC ori

pBluescript Il SK (+/-) Multiple Cloning Site Region

(sequence shown 598-826)

BezH | T7 Promoter

>

A

\pi
Ecol109 |

'\-F'” Dra | \""C |

Hinc |1

Acc
wII

TTGTAAAACGACGGC CAGTGAGCGCGCGTAATACGACTCACTATAGGGCGAATTGGGTACCGGGCCCCCCCTCGAGGTCGAC

K13 20 primer binding 5|T= T7 primer binding site

sp106 |
o Hind NI EcoRV  EcoR Pst Sma BomH

—m

I:pe

¥ba

K5 primer binding site_.

Mot |
Eag BstX | Soc
| |

3oc

.GGTATCGATAAG CTTGATATCGMTTCCTGCAGCCCGGGGGATCCACTAGTTCTAGAG CGGCCGCCACCGCGGTGGAGCTC.

.-K3 primer binding site

g T3 Promoter Ilf-ssH 1l

K primer binding site

3-gal i-fragment

CAGCTTTTGTTC CCTTTAGTGAGGGTTAATTGCGCGCTTGGCGTAATCATGGTCATAGCTGTTTCC

“M13 Reverse primer binding site

T3 primer binding site

Feature Nucleotide Position
1 (+) origin of s5-DMNA replication [pBluescript SK (4] anly] 135-441

1 [-) origin of ss-DINA replicetion [pBluescrigt 5K (-] only] 21-327
B-galactosidase w-fragment coding sequence (lacZ’) 460-816

multigle cloning site 653-760

T7 promaoter transcription initiation site 643

T3 promoter transcription initiation site 774

lac promoter 817-%38

pUC origin of replication 1158-1825
ampicillin resistance (bla) ORF 1976-2833
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Appendix 4

Maps of pNS2A-HAHIs, pNS2B-HAHis, pNS4A-HAHiIs, and pNS4B-HAHis

Ampicillin P CMV

Ampicillin P CMV

T7 promotor T7 promotor

BamHI (908)
DV2 NS2B
Xhol (1307)
HA3His6
Xbal (1597)

pPNS2A-HAHis

Yhol (1571) pNS2B-HAHis
6323 bp

6059 bp

Xbal (1861)

/ )

Neomycin Neomycin

Ampicillin P CMV Ampicillin P CMV

T7 promotor T7 promotor

pNS4A-HAHis
5119 bp

pNS4B-HAHis
6101 bp

HA3His6
Xbal (1942)

7

Neomycin Neomycin

(At 2003, 2 i Fid)
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