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Expression of Helicobacter pylori urease in plants

to use as an edible vaccine
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Abstract

Helicobacter pylori is the etiologic agent of human gastritis and peptic ulceration
and produces urease as the major protein component on its surface. H. pylori urease
is known to serve as a potent immunogen as well as major virulence factor. In order
to express the recombinant urease in tobacco plants, a DNA fragment containing the
minimal H. pylori urease gene cluster was subcloned into a plant expression vector.
The recombinant vector was transformed to tobacco plants. The integration of the
recombinant plasmids into tobacco chromosomal genome was verified by genomic
PCR. Expression to mRNA was confirmed by Northern blot analysis, and expression
to recombinant urease protein was observed by Western blot analysis. These results
showed that the recombinant urease can be produced in tobacco plants and will be

tested for immune response to use as an edible vaccine.

A &

Helicobacter pyloriv= gram-negative$l =tth3 uvle)|2]o}Z A, gastric mucosadl] A
AstAA, 99, 2313 AL AAG HolAY A% T YT gastroduodenal
el 8 Aol ?. H. pylori= soluble cell protein®] 6%o]|A 1 o]Ato g =

AT E ZHE ureaseE AJAMSITE ol= H. pylori®] cytoplasm®} FH| Z )8}
, 2709] subunit enzyme© 2 FAH AU BE ot L4E FEIcls} o] 48}
22 7EEsliste gRYolrt wtElEol FHBAE S FTIHAAM, F A o
P A2 RE AT 4 QA @t o2 A urease= HlH|2]ole] pathogenesis<}
&l a3}t o] urease= 550kDa2] multimeric enzyme© 24 66kDa%] UreB%}
30kDa®] UreAS 2 FAHoglom, o]g2 BA THAZA F2 IUA 2HAY
A F9 dhjoltt. o] UreA®} UreB 24zt WAS 71A|A 3o, UreAR T

o (it B orfo

A

o=

- 186 -



A=A EFS, BT SXIIN: 2003 10

UreB7} ©] 738HA AE4AE 7HA 3 3l

A%, 2 Wee U ZAVD. E a7t o dEULL AR AL Ureas
UreB 5 #2345 $8AA e fragmentZ WE F, ABo] =3t
Helicobacter pylorid] gt E&AQ A& A7l fds EFHoZ FYHT]
o

Ag 2 EY

AZ3 WY AZFA], UreA+UreBe] 5 FAAE 83 ths, 22X A| retention
signal¢] KDELS ¥ 33l el UreA+UreB+KDELS] FEjZ §F3 T HH o]]
ANZstd . A1 EA 28 binary vector2A] CaMV 35S T2 WEHZA 9 f
A2 ZA3= HE QS pMY279] UreA+UreB gene?} UreA+UreB+KDEL 2] —r7}Z]
ANZF HEES cloning 3}, o] A tumefaciens LBA4404S ©]-E3}a] HhHljo
& A A%8}7] 93} triparental mating methodZ o] &35t chY FAASE Y
< Kanamycino] ¥3tE MSHj Ao A 7] F U2 shootE | FA wjAd &
AX A AEAE G old Eeg AME AHEAE  genomic
PCRS F33te] FAAE oARE IRt a2jn FAMAEE DufoA
mRNA7Z} A/GA o2 L@ EAE Folr 7] 93] Northern blot 45 333
omj, o] mRNAZRE AHYHOEF proteino] FAHHEAE Fs7] st
Western blot 418 43 3} ¢}

A% 2 12

pMY27 binary vectoro] UreA+UreB geneS =135t 2|23 HEE pMYV307,
a8]3 UreA+UreB+KDELE =3 HEE pMYV3L2glz 39 sict (Fig. 1).
A2 WEE A tumefaciens LBA4404E o] 83}] o] FAAF3]7) -.—]6}0:1
triparental mating methodS ]85}t A H3A = Meid %HH o urease &=}
7V Aoz AJEHA=AE LotR 7] 93 genomic DNAS FZ3}9] genomic
PCRS F33}5tt ol24 FAXFHE AEA 9 7Z$, 2400bpe] 7|HIAE =7]9)
A bandE AL F 079\14 ol24 g7t Ude=  UreA+UreB  gened}
UreA+UreB+KDEL gene©| 2]&A|2] chromosomal genomeW]Z A& LS & &
At TE3E Northern blot analysis2 43)3}e] $-2]7} 443 247 2w W
X BdH mRNAE BEFS AT HFH2Z proteind] FAHEAE

- 187 -



KSBB, Proceeding of Current Biotechnology and Bioengineering( X Ill): October, 2003

golst7] 915l Western blot analysisS 48§38t Z¥}, UreA+UreB gened}
UreA+UreB+KDEL gene% UreA+UreB+KDELYF $-2] 71 93 =7]¢] bnadE 3¢l
& 4 3t ol Ureaser} 4EAMoIN 2 28R 2e 54L D g
t], ER retention signalo]] ]3| targeting® Tl Aol AZA| oA HASA GAH
7| Eolzle AREp.

Urease A+B_

Urease A+B | KDEL |

Fig. 1. Construction of recombinant vector.
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Fig. 2. PCR product for detecting urease gene in transformed tobacco. M, 1kb size marker;
PC, positive control; NC, wild-type plant; lanes 1~14, transgenic plants.
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Fig. 3. Northern blot analysis for urease mRNA. NC, wild-type plant; lanes 1~ 14, mRNA of

transgenic plants.
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Fig. 4. Western blot analysis of urease protein. PC, Positive control (purified bacterial protein);
NC, wild-type plant; lane 1, pMYV307 #3; lane 2, pMYV307 #11; Lane 3, pMYV312 #l11,
lane 4, pMYV312 #14.
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