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Abstract Hemagglutinin (HA) is an important surface antigen protein of avian influenza virus (AIV), and plays an important role
in diagnosis, prevention and treatment of AIV. The purpose of this study is to develop an easier and more efficient way to express
HA recombinant protein. The open reading frame (ORF) of HSN1 AIV HA gene was analyzed using bioinformatics software. Its
codon bias to Escherichia coli, rare codon’s contributions in the sequence and the antigenicity of HA protein were used to construct a
recombinant expression plasmids of HA epitopes, pET-32a (+)-HA. When these recombinant plasmids were induced overnight with
Immol/L IPTG solution, they could be highly expressed in E. coli Rosetta-gami B (DE3), and the desired recombinant proteins of
48.1kD could be got. After purified by 6xHis-tagged protein purification kit, the recombinant proteins were mixed with equal amount
of Freund’s Adjuvant Complete/Incomplete to make the antigen. Then every seven days this antigen was hypodermically injected
into two-month-old SPF chickens with a dose of 200 pg per chicken, totally three times. Serums were collected from chickens after
last injection. Western-Blot results showed that the recombinant protein could hybridize with both the serum from the highly-
immunized chicken and the serum from HSN1 AIV positive chicken. Specific bands were present on the nitrocellulose membrane.
This indicates that the recombinant protein expressed by HA antigen gene segment has great immunogenicity and antigenicity and
keeps the antigen activity of HA protein. This study suggests that the recombinant protein has practical value in the diagnosis,
prevention and treatment of HSN1 AIV.
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BIRERR R (AIV) 2 —PhRe g i & R AR e
SRR YR A BRI EE, LS &R
E PR R (OIE)FINIE A Stk e, Z ek
BoHRAEZR, BHSCKIT 15 A MERHA)M
9 MIAEIRIENA) AR, Hri, HSN1 &—FhE
BURTEEA ATV, Resl &R RMB T I 4 T
Bid & BRI 25745 2k (Alexander, 1995; 2000).
HIEYERE, HSN1 R ATV R REE T 2 Fg e rE
FRen NR S e Z M Az, . M. M. 55,
JRAE, SEULRFEHZIET (Subbarao et al., 1998).
AL, HSNI BR T X FREL > BAE G FES, Xt
N&E et g reaEgl, AAEEALTA
& Y (Class et al., 1998; Olsen et al., 2006).

ATV JERLH 8 ML RNA 415, FLhd
10 FhEE . Hrf, HA EE2 AV — D EHEER
REPURTER A, E7 35 WP R 2R TR E T
BEEUR VTR E AR, R R R LA
P AR HRI AR 1) B2 24715 (Suarez and Schultz-Cherry,
2000), FEZI 12 W AT VR BOR (B 5T A B
HEX. AKX AIVHA EABHARERZ
(Stephenson et al., 2004; XI|4EFE 45, 2005; 2054,
2006; A HTHEE, 2006; H S, 2008; X —RAE,
2009), X LEHIF TR HB 73 ) FH 5 R R AR H R i
Wi 1ok LI H B R R ) R . B2
mRNA F b g — N ZER S =0, 5
R (E BERE DML, SNEFEE mRNA
RS R E B MR B AETE P RIA .
H T BAE A, A [E A R A
7], ELAN [ 4 b A 2 DR 20 3o okt 43 A 1 1) A
FEAEAE R B I ter Ve o AHSCHIFFU R, B RS-11
214 5 1 0 AR 3R R 1) 1 5 ) AH 9% (Tkemwra,
1985; Kanaya et al., 1999; Archetti, 2004; Gustafsson
et al., 2004; EFHFZE, 2008). %0 11% FH4E % (codon
adaptation index, CAI). & f£% i 7 ff F Wi K
(frequency of optimal codons index, FOP). %h5—{f
U145 % (codon bias index, CBI)/& H: A58 MR FE K]
TIBM=AH RS H8%. CAL R FOP HUATE
0~1 ZI0), fHBCK, B ImarrEioR: 5T 1),
H AR K. M CBL BUE<1, %51 {w
IrYERE CBIETHmmaE R, 24 CBI{HAFT 1 1,
WG RIS e s 2 CBI E NN, F£oR
d A B 0 A8 OB TR A A . i
G, B H AR A BT 1R 23 A R B A IR TR )

SRR WA EE W . ABFFUEIE T HSNT A
AIV HA ZER MG B T oG, miR—B
PrERA AR & WA B A R T RIA
X4, BEFURIE T HA PR R A H H R L TR
pET-32a(+)-HA , £ Bl T i% % [H 7£ K % +F
Rosetta-gami B(DE3)H [ 34581k . @it Western-
Blot $1iE 7 KA EERE T HA 8 A1 S R
SN, N — BT R AR 2 W BTG
FORAT T Fefitl o

1R 50
1.1 HA 52 ORF 547

H5N1 EH ATV ) HA 8% ORF KR EAL
G T AN T 25 R 1 AR 1. w1
Fi7n, ORF Z:RGuidi =075 4K 567 aa,
FEAFEH LN 6.54; 78 ORF 7413t 567 MM
TR, R <1%ME 156 4>, 14 H 4
R<028%1A 234, oA B AR,
HRAASRIFFNH I . JCFRTESE 341~343 AL E 51
LI 3 AMEFSERACN 0.28%IKF5 4 %15 RRR.
WA £ 9], HA ORF 2 [H %0140 i A &
F AR FZE R E T RIE. B 1R
oy HAPURRATH, Ghth 244 aa, HRHEH
RN 829, HTHIREMREN T4 2444, HA,

1 mekIvllfaTislvksdhiCigyvhannSTeqvdTImeknvtvThagdIle

51 kTHngklCdLnGvkP1ilkdCSvaGwllGnPmCdef invPewSyIvekan
101 PandlCyPgnfndyeelkHLlsRInhfekIqiiPkdSwSdheaSlgvSaa
151 CPyqGnSSf ffnvvwlikkdnayPTIkksynntngedllvlwgiHhPnde
201 aegTIRlygnPttyiSigTSTLngRlvPkIatRSkInggSyRIdf fwTilk
251 pndaiHfeSnGnfiaPeyaykivkkGdSTimkSeveygnCntRCqtpIga
301 InSSmPfHnIHP1tiGeCPkyvkSnklvlatyglRnSPqReRRRKRGL{Ga
351 IagfIeGGwyCmvdgwygyHHsnegqySyyaadkeStgkaldGvtnkvnSi
401 idkmntgfeavOBefnnleRRIenlnkkmedGfLdvwtynael lvimene
451 RtLdfhdSnvRnlydkvBLglkdnakelgngCfefyHkCnneCmeSvRnG
501 tydypgySeeaRlkRBeeISGvkleSIGivgI18iySTvaSSlvlaimmay
551 LSlvmCSngSlqCHici
B 1 HSN1 ATV HA 5 K125 05 () 2 3 R 7 S /E R AT B v )
R L R(RFEN 1%)
VE: B TR 4K P 4128 HSNT ATV HA ORF 5 4 i)
BIERR 75, FrbPIEE NABE TR HA BUlR AL
B DK 2 B ) R RR 7415 P 9 TR A TR < 1% B K T 18
M7 B0 5 FR S BRI < 0.28% [ K FT i
WA A P HER) R S B oR
Figure 1 codon frequency in HSN1 AIV HA amino acid sequence
translated in Escherichia coli (critical frequency: 1%)
Note: The full length sequence is the amino acid sequence of
H5N1 AIV HA ORF; The amino acid sequence encoded by HA
epitope gene designed in this study is highlighted with shadow;
The codons translated in E. coli whose frequency is <1% are in
capital letters and those <<0.28% are in capital letters with frame
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Table 1 Analysis of rare codons translated in E. coli from HA gene (critical frequency: 1%)

S A TERBFPHIRA BT E AER<1%  EHASF<028% A B C
Gene Size of amino Codon number 3 5T 4K A 200 T4
acid sequence Codon number with ~ Codon number with
frequency<1% frequency<<0.28%
HA ORF 567 567 156 23 0.175 0.377 -0.090
HA fiJs R AL 244 244 70 9 0.177 0.374 -0.098

HA antigencity

T KT BB Y 7~ PSR AT, MR SR DRI BRAfE DL IE; A: B 5T IR $U(CAD); B: BRAE D1 A4 (FOP); C: %5 T
{471 F5 50 (CB); A, B: CALA FOP HUEIIAE 0~1 22 [8]; fEBOR, B 0S5~ fi4F Bk, 56T 1 I, SRS 1 (W dF ik ok C: %%
TEFPERE CBUE TG A, 25 CBIMESF T 1 I, F il s ks 2 CBUME N AU, Fom Lo i1 A b

T

Note: Codon frequency corresponds to the expression of exotic gene; Less frequency means that the exotic gene difficultly translated
in Escherichia coli; A: Codon adaptation index (CAI); B: Frequency of optimal codons index (FOP); C: Codon bias index (CBI); A,
B: The range for the index of CAI and FOP is between 0~1; The increasing of CAI and FOP means that the codons tend to
Escherichia coli bias; The codons would be adapted to the bias of Escherichia coli when the index reaches 1; C: The codon bias
increass followed by the index of CBI; The codon would be adapted to the bias of Escherichia coli when the index reaches 1; The
minus CBI means that the frequency of optical codon is less than the average

FRAMZE<1%M—3H 70 4, FRHME<0.28%
A 94, XUEFA LT /745 HA ORF %[
R, XA R T H & B KA R
FIFik. JUHEBETT T2 341~343 (L8 LK) 3 4
RN 0.28% KM A % 1F RRR, A &%
K T B AR AT &L L%,

RER 1 T8, A7+ HA ORF &
FER B 1 KA B R aA 43 58 0.175,
0.377+ —0.090; HA HUE R AL F 7L KT R
IA[) CAI. FOP. CBI {H4r %M 0.177. 0374,
—0.098, X LEHUAE LK T KW A B 205 7 1) A A
UFPEFRE 1, VBRI B IR PR AN S NIR T 21 2%
M F iR, B T BOERIAINE R .

1.2 HA ORF 2 [F 5 40 R 1K 5 R (1) 4 22

X} pET-32a(+)-ORF 4 FIA i 4% AL 14T
PCR %7€, IHiLEEY 3Gt 1 704 bp I H BB
PFACTR (S5 R ILE 2), FEALBEM TR DNA W7
GRS, 5 pMDI8-T-ORF Jii kit ff) H5N1
ALV [¥] HA ORF J¥%|—#(, 35 NCBI (national
center for biotechnology information)3 [K £ 4f F
) HSN1 AIV HA JEPR S RERIE, 25 0L 3. ik
B H B B O A AN BUE, i T HA ORF 2
[A] 5 2H SR8 TR .

1.3 HA $LIRRALY 1 Je B 2H R R 2

519 P3 Al P4 X} E 415 i pMD18-T-ORF DNA
PR 732 bp HIR B, 2 1%B IR
K RISt G, 52T pET-32a(+) #ifkiE
P, M EH LT R pET-32a(+)-HA, ¥ KW
i Rosetta-gami B (DE3). J#it PCR ¥ 1%, ke

P48 732 bp T H 9 B A (S R LA 2).
FEALTR TR DNA W7 25 38, Frfdi A1) 732 bp
H 1 Fr BB pMD18-T-ORF H1 () HA ORF J£[A|
IBLERA TN (S R IE 3 B, UEA R
I T HA s R A7 8 K 5 4 Rk ok

1.4 EHFRIESFRE

RS B FRIEFRLN pET-32a(+)-ORF Al
pET-32a(+)-HA {1 K #F 18 Rosetta-gami B(DE3)E
PR, TEARFIREE IPTG fEH 7% S RIAAN FBSH
KL% SDS-PAGE HLIK 0 Hr, 45 B E I,
IPTG % f 5 St A% HA ORF H & [ #IA
H AR . 5 RE AR S B ITEDEL
85.4 kD (65 kD+20.4 kD)X tH I/ & 5l H 11—
MERIEF= ISR, T I8 AR S IR AR %A
BARRIA H RSB FFE, 7£ HA HiJR

I M 2
1500 bp 1704 bp
800 b
732 bp 200 bg

2 HARIL BRI PE T 7% PCR 4 545 R K

1 HA $iERAL PCR #73474; 2: 100 bp DNA ladder
marker; 3: HA ORF #:[A PCR § ¥ 7=4)

Figure 2 Results for the amplification of the clone contained
recombinant expression vector

Note: 1: Amplified product for the HA epitopes; 2: 100 bp
DNA ladder marker; 3: Amplified product for HA ORF
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atggagaaaatagtgcttectttttygcaacaatcagecttygttasaagecgatcatatttgcattggttatecatgeaaataa
ctcgacagagcaggttgacacaataatggaaaagaacgttactgttacacatgeocccaagacatactygaaaagacacaca
acgggaagctectgecgatctaaatggagtgaagectetgattttaaaagattgtagtgtageaggatyggectoccteggaaac
ccaatgtgtgacgaattecatcaatgtgocagaatggtecttacatagtagagaaggccaatecagecaatgacctetgtta
cccagggaatttecaacgattatgaagaattgaaacacctattgagraggatasaccattttgagaaaatacagatcatee
ccaaagattecttggtcagatecatgaagectcattgggggtgagtgrageatgtecataccagggaaattocctecttette
agaaatgtggtatggcttatcaaaaaggacaatgcatacccaacaataaagaaaagectacaataataccaaccaagaaga
toctettggtactgtgggggattecaccatocctaatgatgaggragagcagacaagygctectatecaaaacccaaccacctata
tttecattgyggacatcaacactaaaccagagattggtaccaaaaatagecactagatccaaaataaacyggygcaaagtygge
aggatagatttcttetyggacaattttaaaaccgaatgatgcaatccacttogagagtaatggaaatttecattgetecaga
atatgcatacaaaattgtcaagaaaggagactcaacaattatgaaaagtgaagtggaatatggtaactgcaacaccaggt
gtrcagactceocgataggggegataaactectagtatgecatteccacaacatacaccctetcaccateggagaatgtoccaaa
tatgtygaaatcaaacaaattagtccttgocgactggygctcagaaatagteoctcaaagagagagaagaagaaaaagaggatt
gtttggagctatagecaggttttatagagyggaggatggecagggaatyggtagatggttggtatgyggtaccaccacagecaaty
agcaggggagtgggtacgectygcagacaaagaatctactcaaaaggraatagacggagtecaccaataaggtcaactegate
attgacaaaatgaacactcagtttgaggcecgtaggaagggaatttaataacttagagaggagaatagagaatttgaacaa
gaagatggaagacggattcoctagatgtetyggacttataatgetgaacttctyggttetcatggaaaatgagagaactetayg
acttccatgactcaaatgtecaggaacctttacgacaaggtecagactacagettaaggataatycaaaagagetygggtaac
ggttgtttegagttotatecacaaatgtaataatgaatgtatyggaaagtygtaagaaacggaacygtatgactaccogecagta
ttcagaagaagcaagattaaaaagagaggaaataagtygagtasaattyggaatcaataggaatctaccaaatactgtcaa
tttattcaacagtggcgagttecctagtactggeaatcatgatggotggtetatetttatggatgtgttocaacgggteyg
ttacagtgcagaatttgcatttaa

| 3 pET-32a(+)E 4 R PN 1) HA 2 725 3

VE: K FP NN E] pET-32a(+)-ORF E LRI HA ORF & [KF0 7 45 5, B

) HA 705 A7 58 PRI 5 2R

3 NENF pET-32a(+)-HA B 40 ki

Figure 3 Sequencing of the HA gene inserted in recombinant plasmid pET-32a(+)
Note: The full length sequence is the sequencing result of HA ORF inserted in pET-32a(+)-ORF recombinant plasmid; The sequence
highlighted with shadow is the sequencing result of HA epitopes inserted in pET—-32a(+)-HA recombinant plasmid

AR FFRIEH,
SN K, (HB R 515 S KA G
Tk, HMEAREERS. HFRIEEKE
E%ﬁﬂ%%fﬁ%lﬂﬂn7ﬂ%m4mmﬁﬁ
MR ESHIAE B — B RE =R, 1 i
&imvtmﬁﬁuﬁiﬁmﬁﬁmﬁﬁﬁwm
. F 4K 5 5HE2R T HA ORF fl HA LR
fr B LK FRAE 1| mmol/L IPTG B S/EFH T, #
IR [ 2H R SRR R AR T

1.5 HA Bi R R BHRIEFEH 4L
HA PR HEHEABRIASL 6xHis-tagged
protein ZEAIAA G 4L 5, Mm% SDS-PAGE HL

IPTG X HE ARIAE

i

WKAHT, SERTEZ) 48.1 kD AL TR H 1) EH
WA, Ao, T A E A BB
S EE AR 2k LA R ) o

1.6 Western-Blot i %

Western-Blot {5645 R o, 2 BSR4 4
ZHE 1 HA U R EHARELMEA, 26
5 HA $iERAEHE AN SPF XY & i & HS
LAY ATV bR P MG AT A58 W fh, £ 48.1 kD
A7 B AR T AL B 1 2 AN 5 H 3B 5 1 R S

10

PAT

ZeAT M, AR SPE XY IfLifE %t B 7E AT AT 7 B 35
ToRE Rt 228 7 (] 6)
2R

HSNT & Il I AR AR LM X R A IR
MM R EBUR S RUE, MNERMABEMLEY
TR B o WU R AR KB A B AR A R
Bz BT B A FE IR b, BFAT

w~wak

1 2
94 kD — s

— 85.4kD
60 kD —{%s

K 4 17530 E) % HA ORF E4H 8 H FIA FI52M(1 mmol/L IPTG)
7 1: & A7 Marker; 2: pET-32a(+)-ORF K i3} HE; 3~7:
4398 pET-32a(+)-ORF % S%ik 2 h, 4 h, 6 h, 8 h FiT K
Figure 4 The affection of inducing time on the expression of
HA ORF recombinant protein (1 mmol/L IPTG)

Note: 1: Protein marker; 2: pET-32a(+)-ORF non-induced
control; 3~7: pET-32a(+)-ORF induced for 2 h, 4 h, 6 h, 8 h
and overnight
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1 2 3

94 kD —
60 kD —
45 kD — v — 48.1 kD

- :
27 kD —

: =

18kD—

- -
Bl 5 75T RN HA $i5 R A7 240 2 A M2 (1 mmol/L
IPTG)

VE: 10 TG A markerlll; 2: pET-32a(+)-HA K75 5 X HE;
3~7: 43914 pET-32a(+)-HA %5 2 h, 4 h, 6 h, 8 h Flit i
Figure 5 The affection of inducing time on the expression of
HA antigenicity recombinant protein (1 mmol/L IPTG)

Note: 1: Protein markerlIl; 2: pET-32a(+)-HA non-induced control;
3~7: pET-32a(+)-HA induced for 2 h, 4 h, 6 h, 8 h and overnight

94 kD —

60 kD —
45 kD —

4

48.1 kD

27 kD — . [

18 kD —{ Al -
Kl 6 HA $i )5 & A7 HE 20 5 11 Western-Blot i3

VE: 1: YR 15 markerl11; 2: HA U5 3R 07 B4 & A e XS i
15; 3: HS MEAY ATV brifl B LI 4: SPF X9 RH 1 10 375 % 1
Figure 6 Western-Blot results for HA epitopes recombinant protein

Note: 1: Protein markerlll; 2: Immuned chicken serum with HA
epitopes recombinant protein; 3: HS subtype AIV positive serum;
4: Specific pathogen free chick serum control

FIZE T H5NT ALV 1) HA HUJRF A R R R A ik,
X HAN1 ATV (1) HA $UR EBALHEHT T Rk,
TEX RIE =PRI M AT TR R, EB T
Z A R R ) B A R e TR A & TR
P, AT BRI K HSNL ALV H L KRB A
FR B T A

K FF B e 2 R TR R wp o 9 R A% R
IATE BB, R RSl 1 5 e 2 MR 3R DR 7E
HFRIAFER . &0, AW HSNT AL ATV
HA ORF Z:HH KM A T o % 4, H
HANRE ARIEEVIMRE CAL. FOP X CBI #§
BT T 1, FPHIHE SR %00 4 AR
P <0.28%. Wi ZAY - BE B mir 5 AR A
MRIEARAKKR . PHEBRIT, iR, Fr
AR IS M %8S, WKl 1 HA ORF J¥%
T3S 341~343 AL AR 0.28%1) 3 AMHH2EIT

FIIHA %S RRR, B2 HEHA T mRNA 5
B, A E SRR AT A& T R 4 H 1
EARREFLE(E 4). fEIFGE 1% SMNE S A
FKEFEERRW, HECHE M7 &R0 5 H 17
RAF . RIFFH [R] 208 4 S5 A 1A %650 1ok
MR R R T RAA B HE T X
iR T OB A EN T RARNE — &YX
(KN TEEE, 2005; 2545, 2006; HHTFEE, 2006; H
B34 2008; XI55 2009). {HXTKER A ZLT
HBEAT o WA AR, AMEEFESR KB AT, W
73, PAESEISA, Rt BB k.

AW RAEARE R A ERE BT, &8
HAME B, B T H PR R A
e, R )P R R e 1 X (1
B2 T 3Rk, 45 R3] T RE A RIA
R(E 5). EEXRIEFEFH PTG [ HEME
S, RIE B E A R REE S RIS
HA R, MS5HFSAMRETLK. WK 5 Fox,
HA $ils R A A RIAFAAE 1 mmol/L IPTG 5
WG, TE 48.1 kD A4bHBL T AHXS 3 B R IE
Yo U EH AN R R S 0 R 5 R 1 2H A R E A A
TRE R R R )8, [FIR, FRIA W (A i ot 4b
R FRIAF A R EER .

Kl 6 Western-Blot i3 45 R 7R T HA PrJEER
P EHRIEEAAMERES HS WAL ALV FRifERH M i
TERRN, IR R AR R BT . AR, R
MiZEAERPUR %% SPF 18, FrREM %R
MG a5 EHE A RERA N, BTN
FATHr . XU ZEAEAEA RN
N JE A B IR M . FBE R L, ARG
BEE TR BTG HS AL ATV HA PR
PR RIR AL, 7 KJ%AT B Rosetta-gami B (DE3)
HMR TR E A E AR T R HA EEE R
JRiEYE, BEEON HA SR BIRIZ A7), 78 HS T
ALV [P V8 AR T A B B SRS A

3B S
3.1 gtk

H5N1 A ATV HA 5% ORF &K 5 4 ki
pMD18-T-ORF. K%+ Rosetta-gami B (DE3).
JRRZRILE AR pET-32a(+), ASLIHIRAF; FOk
DNA #i#£ik7) % TIANprep Mini Plasmid Kit,
H RN AL AR AR s HS WA ATV FH
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YEIMIE, BB RIEGERVED R AR T R AW B
M AR I E DTN 1gG PLiAN promaga 2
H s 6xHis-tagged protein 2540 & (A 44k 1455 &
M B 7EE GIAGEN 2 #; FR#ITENVINE EcoR T .
Tag DNA A%, W KEFEEDM TEARA
&; CloneEZ" 5 40 v B iRk 7 1, W A e 5 & 07
PRI A RAF]; iBlot Gel Transfer Stacks I H
invitrogen A #; MyCycler thermal cycler (Serial No.:
580BR 5540) DNA ###4%, 4 H Bio-RAD A #].

3.2 ER 3 K5It
R4E HSN1 WA ATV HA 3£ [K 7 %1)(GenBank
BT GQ290463) S AL ZE AR AF I BTk pMD 18~

2 HSN1IERL ATV HAZE R 39 5 915 B
Table 2 Primers for HA gene of HSN1 AIV

T-ORF F:P 458, it 7 —X 418 HA ORF
ERKFERMEIY PL A P2, RN, FIHTEL TH
http://molbiol.edu.ru/eng/scripts/01_11.html. http://cm
gm.stanford.edw WWW/www_predict.html A Anthe5.0
B AT, X HSNTIEAL ATV HA Z: R 4t )
BEM . HERE. R R B b 0 fh 4 S
Wi A B T o AT G DU AT o, R HTR
Br i AR e, SROKYERUF, JF A %Y
T AT AN AR TR WIERIE R X, R XS
XFHUIR LA XI5 517 P3 A P4 514
FERMEVEARACOA R AT G, M dHO i
FERK 50 pmol/L H TARWKEE. 519M5 8 B4k WAk 2.

H 2L A ElEVEZZ IR H IR TS PR B
Target gene Primer name Sequence of oligonucleotide primer Size of products
HA ORF P1 ctgatatcggatccgtcatggagaaaatagtgcttc 1704 bp
HA ORF P2 tgtcgacggagcetegtaaatacaaattct geattgt
HALJEE AL P3 atatcggatccgaattcgagaaggccaatccag 732 bp
HA antigenicity P4 tcgacggagetcgaattectctctttgaggacta

VE: S TR 4 SpET-32a(H)HAA L 7 A7 s EcoR 1 Wiy 31— EL

Note: The underline parts in oligonucleotide primers sequence are matched to both shoulders of the multicloning side of EcoR 1 in

pET-32a(+) vector

3.3 ik DNA i

FIH ik DNA #2177 & TIANprep Mini
Plasmid Kit, %™ iUt B P2 1A D B H 4
JFRL DNA BEATHIFE . ik DNA F i B -20C A7
#%H

3.4 BIERY 1 K Bkt

H 2Ry 386 MAR RN 100 uL, FHrr:
25 mmol/L MgCl, 10 pL, 10xPCR buffer 10 pL,
2.5 mmol/L dNTPs 2 uL, 5 units Tag DNA &K
1 uL, 50 pmol/L ] FUE5I¥0F1 FiF 51 ¥4 1 uL,
DNA f4% 1 pL, FEZiKHNEAFIE 100 ul.
DNA ¥ #4444 94°C 5 min; 94°C 30 s, 50°C
30s, 72°C 1's, 35/, 72°CLEH 5 min.
PILE R T, T 1% ERER:, B 10 pL 334
FEYITE 100 VORLE TR, Bk HRE, A
AL BB AT e e, B SR TR B G R Gt
X G AT b R R
3.5 ORF £ F EHRIEF R I E

DAFH$E ) pMD18-T-ORF E ALk DNA ik
12

W, $% B 3.4 34 MJvE, FIF 514 P1AT P2 X
HA ORF RT3, FHiEd 1% B
Pk E Atk 1704 bp FIHE K PCR P24, [FR, H
EcoR 1T Xt pET-32a(+) #4347 B U1+ Bl e 4l A6 1
P4, R CloneEZ" B4 vu ik &, ¥alith
ff) 1 704 bp ¥] PCR ;=¥ 586V f5 2 ALK pET-
3a(+) B Mk HEH, AL KW B Rosetta-gami
B(DE3). 514 P1 1 P2 %N KI H ) A BGHEAT
PCR ¥ 3% 52, FEXTFHPER & 5k DNA 2470
¥, kS B B TS W IR PR,
%N pET-32a(+)-ORF. FHMEE NN 30%Z&3K B it H
M, 20°CHLRAF%H .

3.6 HA DR RO EE AT 1 K B 4H RIK R i 22
DL pMD18-T-ORF H 4 JFi ki DNA Atk
B, HODUR 3.4 R4, FIH B P3 A P4 Xt
HA iR R HEFE AT PCR ¥ 1. F LS,
I %3l hE g Bk mcaite 732 bp I H 1)
PCR ¥, [AIINy, F EcoR 1 %} pET-32a(+)& 45
ATEEY, USRI 4. R CloneEZ® H 41
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SeRERAIEL, BRI 732 bp PCR 3724 S5
DR AL pET-32a(H) #ifkiE 8z, &R
WAL K7 FF B Rosetta-gami B(DE3). #bik 1k
B EACE, RS9 P3 Al P4 3H{T PCR ¥~
1, XFREY Y T H 6 B LB TR DNA
BEATIN T, GRidk B H 0 B N U7 1) 1R A
ki, 44~ pET-32a(+)-HA. FHYEE D 30%%& ik
FEH A, 20 CRAFEH

3T EHEANESRE

P 1% 1R 42 Fh & 23 ol K 25 A6 3 20 3R 58 TR (1)
pET-32a(+)-ORF 1 pET-32a(+)-HA B#kEERNF] &
Cam (34 pg/mL). Kan (15 pg/mL). Tet (12.5 pg/mL)
J Amp (50 pg/mL)[1) LB kK 7235+, 37 CH
B ar A K H, 24 OD600 BEETE 0.4~0.6 2 [A]
i, DI B ) IPTG (JEF: 1~4 mmol/L)BE(T
#H5RIA, BEH 0hy 2h. 4h. 6 h. 8h Eid
o BOWORER, JREE PBS BHE [FK A
ZREEN 100 pg/mL AT, 7E0K Bk TR R
filt, F3FH SDS-PAGE ik Bt 2y BB WS
DUEYDHEAT R o

3.8 HA HiE R EARIE T LA K e fLE ] &
W& BHEL TR pET-32a(+)-HA I kk
BRP RS A RR EPUA R 250 mL LB B % 4
H, HBOPIR 3.7 E, IMANZIREEN 1 mmol/L 1
IPTG #ATHSRIEN . BOEREMA, B R
fife S5 W SR B IR AR T TE . FI A 6xHis-tagged protein
AR 19 AR 2l 3R R R 3Rk R kAT 4l
o BL 200 pg Ak AR 1555 SRR I 7RV A il
HIRPUR, %% 2 HEY SPE X, 3t 3 k. WJa—
WRHPEG 7d, RIS MLE, —20°C % FH.

3.9 Western-blot iR 5

#5317 SDS-PAGE H ik, FI| H
iBlot Gel Transfer Stacks ¥ #2iA7 fidid HEE 24
EAFIBEIRA AR b, 2500 HA Su)5RAL
HAEA SPF YRR G, HS WA AIV ARk
I35 KR S e SPF XSG A—dt, BAREA LY
BEAR T EPTNY 1gG A P13 T Western-Blot, 4
M B 20 B 1 1 8 S e B s B S

& TEk
FEPERI A AT T EZHAT N, ST BT AR
B SEIn N A HRAE . BRI B 0 WA

WICHEIEE, AT B, WL . X2
SO, VEED. XUINBAI A = AL AR AT FTI) ISk
KRt i S i

Bt
IR B2 B L NI 52 2T B ek AT SE R Bl s Uk
R BMAEDBR AL A PR A 7 RS -

S R
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