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Construction of Novel Plasmid Vector

for DNA Immunization
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Abstract

DNA vaccines use eukaryote expression vectors to produce immunizing proteins
in the vaccinated host and it represents a novel approach to vaccine and
immuno-therapeutic development. We constructed a 2.9 kb compact plasmid
vector (pVAC) which contains CMV promoter, polycloning site, BGH poly A
terminator, ampicillin resistance gene and PBR322 origin. Enriched unmathlyated
CpG motifs have introduced into pVAC-ISS1 and pVAC-ISSZ which are derived
from pVAC for enhancing Thl responses. These plasmid DNAs rapidly induced
interleukin 6 secretion in vivo. It is expected that these vectors will contribute

to the DNA inoculation against infectious disease and various cancers without

adjuvant.
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DNA vaccination & &9 #AzxE zZ=3tsk dre ol fee] Zetamegtow
2494 Ad, =719 o Sol i ZHIm AH5HA Az L AAH dHY
LS 8% ¥ £ Ye Mze dWaddye ' DNA vaccine & 71E9
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Bol 9% wtggole] FEHEIAE W IL-68F  inducedt=  uifAl=

lipopolysaccharide (LPS) 2 <& Advh 18yt 4352 gl gobyt nfojg] =
= ol#ig LPS7F EAstA edi=vh 1ol = EFsla 9§ vtelgjopyt wlojex
of ZYEYS W cytokineso] ¥u|¥: WAWkgS A|zEA flrh old WY
8ol 7Alel FAFE FAI AR Fol szt wrE Elolt vlolg 27t R Y=
microbial DNAWell Z 2] &}+= unmethlyvated CpG motif %’ o] wral !
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AbR3EHE A9 7E dub creuk QA7 Zhs g Ml wlg AFkE]o] glow
LERE 2] A19 e Ao el vk =g vk ol Petolm Wil o)
A% WAl zpa|e] Alilell H]fo] Wol a1 WF A EE YA} vhg 7] u
Lo Algo] 1% ¥ I iz A AHeltl DNA vaccined vre2lofol A ufg 3
2 copy numberi: H-AE| o] i F-a]H A7 Kol b Holhs FHI ofF
¢, Zet2n= vector el ISS F71ME S EUdFo s HEAe] &3 E£3 7]
et & gk A 7k# CpG oligo-DNAE 7]E9] wh #doli} HElo] WAl o]
Eojaled Mt 7] At &G iER: AT B EaEUL,
DNA vaccine vector?t% o] $asted 28 Zhrl7lE A77F 1= Yo}’
T Y @A Aot 7€ YA F

% Eo] 123 deliveryol 3t Aol o] 2oz grp'? B AFdMe 7]
ZFo| AFZAxe 9o AYIZNE EdR Hrt E&Holn 73 DNA vaccine
% Fo| FEAZLEEL HHE A

7)1 Yejx) 2Ee glelugozy

vector xS MEsli= A
DNA vaccine vectorell & # Q3 8458w
dosage&ETE =3, 7] 99ute S gy o2 z=tslE ISS sequenced: FF

&to] cloning oez2M B Z4 g Aoz Ae 75 BXEg

2. A5 2 Uy
2.1 pVAC 9] A=
pVAC & CMV promoter, poly cloning site, BGH poly A terminater, ampicillin
resistence, PBR322 origin ~12] 3 Igk heavy chain secretion signal® T3 %e] 2
oo cloning 23 29 kb9l sizeZ *\ WEE e & dArh

Wz promoter - sicretion signal - poly cloning site - terminater

pSecTag Bet TUs BRoz A Z3ALE PCRE 1201 base pair 7FF&

olN =1
()
flo

I
Oft
l

=
93t} sense primer ¢} antisense primeri= cloning #F3lS 918 senseZoll&= Ssp I,
BamH 1 restriction siteZ wHso] %9l antisense %oll3= Bgl II, Tfi 18 ¥tk
Ampicilline resistence ¢} PBR322 origin -2 PUCI9& restriction enzyme
digestion A1A AF&3tA . DNA % restriction sitei= Tfi [3} Ssp o] o™ T
& sticky end, Ssp I & blunt endelt} o] F7F# DNA 7S ligation Al#A
pVAC ¥8& & 5 AR (Fig 1)

2.2 pVAC ISS1, pVAC 1SS2 9] Alx

40971 2] CpG motifE ¥o] vH=100 base pair 4% %1z DNA fragment& =#| %3}

o] pVACel ligation A1Zt}l. Enriched CpG motif DNA 1= 4712] single strand
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oligo nucleotidei T4 %ol glovl ztzte] DNAE ¥4 3led hybridization Al 7 A
A sk th CpG motif DNA+= <& wete] Bgl II, Bamlill 2= T =] e
PpVACS Bgl 11 sigle digestion 2171 5 7]l ligation AlZlth Ligation®] sl
Bgl I, Xho I deouble digestion ©.32 &<tk 1 23} single enriched CpG motif
7} 0] 7F pVAC ISS1 ¥ double enriched CpG motif 7} 5o13F pVAC ISS2& o
F A}t (Fig.2)
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Fig 1. Construction of pVAC
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Fig.2 Construction of pVAC-ISS1, pVAC-ISS2

2.3 Ineterleukin-6 secretion assay in vivo
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=
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7] &2] eukaryote expression vectori> Walo g A}83817] 918 o] ofi] ] wjitol
SEAZ WL L3S 913 generol Wol Skb olAte] & wlE ot} vaccined #HE
g o FFotnA stz Fol Y ABYTE FET AL dodv] QAsA
= JEF o] Wolokgttl DNA vaccine T3 ol 9]y= ofuetA # o] A9 S0ug ~

100ug 7He, AEolel 49 Img ol4el 27t ¢lrh? webM dosagem g el sto]

.

DNA vaccine®t& 213 22 WEE 21%3 k. pVAC € CMV promoter, poly
cloning site, BGH poly A terminater, ampicillin resistence, PBR322 origin - L] il
Igk heavy chain secretion signal® F*4J ¥ o] 0209 cloning 2% 29 kb2 sizeZ
Ad HHE s & AU
EE, vl A4 AFS vlolzre] UALZET oS w2y R outg o
5§ NS s W 7] AREE S AsA F2A7IE Aol Fastrh upeba
M EolA 471 Immnostimulatory SequenceE #E o] ®= 3ttt CpG motifi=
&g =% &2 6702] DNA sequence® o] Fo] gl

5'..purine-purine-C-G-pyrimidine-pyrimidine ...3"

25 AYx ‘RlEP. = ATl M= ol3) g CpG motifE& FZ3le] Hr}

g x7] HYrgS fEstmat vk 4099709 CpG motifE 2ol wHE100
base pair 4% %= DNA fragmentZ #|%3te] pVACe ligation A%t}
oA MxE pVAC-ISS2E 7 U4 Ads) B ZAx iz vlE Y453 2o
Interleukin-67} 23 ES &

7 AArt Interleukin-6+= inflammatory responseo©l]
F1q3l= cytokinel 2, Z7] WAHEgo] F23 A¥L dh = pVAC-ISS2E

vector ZtAlell ZAA Awol 3 &89S codingdte] DNA vaccinel 2 2 4 9
=3 FAe ZEEd 27|HGNS S fFHElE BERAZME 243 a3E B
& F71 ARt (Fig.3)
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Fig.3 Evaluate the ability of pVAC-ISS2 to induce IL-6 secretion in vivo
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