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SUMMARY

영문요약문( )

We generated transgenic potatoes expressing middle protein, which contains additional

55 amino acid preS2 region at the N-terminus of the S protein, of HBV to determine

the feasibility of developing a plant-delivered HBV vaccine. In this study, we

monitored the immune response after induction of immunoglobulin by boosting and

assessed the efficacy of the mucosal immune response with regard to generate IgA

antibodies. The antibodies to S antigen have been probed to neutralize hepatitis B

virus (HBV), and also the addition of preS2 sequence could enhance the antibody

response compared with a conventional vaccine in the non- and low responders. The

HBsAg middle protein expressed in our transgenic potatoes was well immunized at low

antigenic quantities in mice and the induced anti-S or anti-preS2 antibodies were

sustained for the whole period without decrease. Orally delivery of plant-derived

HBsAg middle protein to mice resulted in fecal anti-S or anti-preS2 as well as serum

IgG. In addition, anti-preS2 antibodies induced from immunized mice with transgenic

potatoes effectively competed with anti-preS2 murine antibody H8 as expected. From

these results, the introduction of HBV may provide putative protective immunity in the

HBV prevention. As HBsAg gene expression is stable in transgenic potato tubers, we

examined the immunogenicity of different dosages of potato-derived HBsAg in mice.

The amount administered was subdivided into nine groups, from the lowest dose (0.02

g) to the maximum dose (30 g) of antigen, to identify the increment according toμ μ

dosage. All immunized mice produced specific serum IgG and fecal IgA antibodies

against the plant-derived HBsAg, even when administered lower antigen doses.

Furthermore, we demonstrated the serum IgG immune response increased two- to

four-fold in the high-dose (>10 g) antigen exposure group compared to the low-doseμ

antigen (<5 g) group after a 0.5 g yeast-derived HBsAg booster. Histopathologicalμ μ

analysis showed positive cells to HBV S protein were found in mice administrated

transgenic potato-derived HBsAg. At doses greater than 15 g, potato-derived HBsAgμ

stimulated similar immunogenic responses with the positive HBsAg antigen when orally

administered to mice; while, lower doses (< 0.1 g) were weakly immunogenic. Thereμ

is no additional toxic effect with HBV expressing potato to mice compare to negative

control potato.

Transgenic potato plants were generated expressing the spike (S) protein of

transmissible gastroenteritis virus (TGEV), containing the major antigenic sites of the

protein. The TGEV gene was under control of the tuber-specific patatin promoter.

The DNA integration and mRNA level of TGEV gene were confirmed in transgenic
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plants by genomic DNA PCR and Northern blot analysis, respectively. Expression of

recombinant antigen was observed in most transgenic potato plants by ELISA using

specific anti-serum. Extracts from potato tubers expressing S protein were

administrated orally to mice, and the vaccinated mice developed an immune response

against the TGEV S antigen. The results also support that transgenic plants can be an

effective system for oral delivery of recombinant subunit vaccines.
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명 칭 염기 서열 비 고

F1 CAATCAACATGCTACCCTCC 정방향

R1 AACGTCCGCAATGTGTTATT 역방향

F2 CTGGCTGGTGGCAGGATATA 정방향

R2 ATATAGCGCGCAAACTAGGA 역방향

F3 ATTATCGGTGGTGAACATGG 정방향

R3 TTAAACTGAAGGCGGGAAAC 역방향

F4 AAGGAGATCAGCTTGGCTCT 정방향

R4 CATGCACATACAAATGGACG 역방향
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Restrictionenzyme AflII, EcoRI, HindIII

Probe primer set HBV 192U 5’-AGGACCCCTGCTCGTGTTA-3’

HBV 732L 5’-AGCCCTGCGAACCACTGAA-3’
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( ) (mL/kg) (mg/kg)

G1
Male

Female

5

5

1 - 5

16 - 20
20 0

G2
Male

Female

5

5
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21 - 25
20 4000

G3
Male

Female

5

5

11 - 15
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20 4000
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* 연도별 연구목표 및 평가착안점에 입각한 연구개발목표의 달성도 및 관련분야의 기술

발전에의 기여도 등을 기술
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제 차년도2) 2
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제 차년도3) 3

○ 항원 발현

형 질 전 환

개체ELITE

의 품종화 및

백신 개발
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연구개발목표의 달성도3.

차년도1) 1
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차년도2) 2
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차년도3) 3
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실용화산업화 계획 기술실시 등* ( )․

교육지도홍보 등 기술확산 계획 등* ․ ․

특허 품종 논문 등 지식재산권 확보계획 등* , ,

추가연구 타연구에 활용 계획 등* ,

연구기획사업 등 사업별 특성에 따라 목차는 변경 가능함*
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