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ABSTRACT

Cucumber mosaic virus ( CMV ) is transmitted by aphids and cause serious economical loss to cucurbit cultivation in Taiwan. The

goal of this study is to establish a variable microprogated system and produce CMV CP-transgenic plants to against CMV. Uncoated

mature seeds were sterilized and used for transformation. Cotyledons were cut into 4 pieces and soaked on MS solution. All the

explants were cocultured with Agrobacterium which contained CMV CP gene for four days, then transferred to the generation

medium containing 100 ppm kanamycin and 200 ppm carbenicillin. Putative buds growed from the explants were recorded in the

selective period. Results showed, the frequency of shoot regeneration is 48.3 % and the rate of rooting is 84 %. The chlorosis rate of

buds is 35.4 % and the hyperhydricity is 35.3 % after 5 subculture for multiple shoots. After several times of subcultures, the buds

gradually developed to normal-appearance multiple shoots. More then 20 putative transgenic lines were obtained. All the putative

lines were tested for transgenic by PCR using specific primers to NPTII or CMV CP gene Eighteen lines had positive reaction.

Seven lines were further confirmed by southern and western analysis. Transgenic lines were evaluated the resistance to CMV by

mechanical inoculation under greenhouse conditions. Transgenic lines showed no symptoms 28 days after inoculation, however, the

control plants displayed severe symptoms 7 days after inoculation.

Keywords : Muskmelon ; Agrobacterium ; transformation ; tissue culture ; regeneration

Table of Contents

封面內頁 簽名頁 授權書 1.............................................. iii 授權書 2.............................................. iv 中文摘

要.............................................. v 英文摘要.............................................. vii 誌謝.................................................. ix 目錄⋯⋯⋯⋯⋯

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯. x 圖目錄⋯⋯⋯⋯⋯⋯⋯.⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯.⋯⋯⋯.⋯.xiii 表目錄⋯⋯

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯ xiv 檢索表⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯. xv 第一

章　前人研究 1.1 甜瓜之概述⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯ 1 1.2 甜瓜所面臨的病害問題⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯ 2 1.3 

胡瓜嵌紋病毒之發生及特色⋯⋯⋯⋯⋯⋯⋯⋯ 3 1.4 交互保護策略對抗病毒之研究⋯⋯⋯⋯⋯⋯⋯ 6 1.5 甜瓜基因轉殖之研

究⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯ 7 第二章　材料和方法 2.1 實驗材料⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯ 10 2.2 實驗方法⋯⋯

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯ 11 2.2.1 東方型甜瓜之叢生苗組織培養方法之建立.... 11 2.2.2 東方型甜瓜基因轉殖-改良式

的子葉切割法...... 12 2.2.3 轉基因植物之發根及馴化處理⋯⋯⋯⋯......... 13 2.2.4 轉基因株系之分子分析⋯⋯⋯⋯⋯⋯

⋯......... 13 2.2.4.1 植物總 DNA 抽取法⋯⋯⋯⋯................ 14 2.2.4.2 聚合酵素連鎖反應⋯⋯⋯⋯⋯............... 15 2.2.4.3 南方點

墨法⋯⋯⋯⋯⋯⋯⋯⋯............... 15 2.2.4.4 西方點墨法⋯⋯⋯⋯⋯⋯⋯⋯............... 17 2.2.5轉基因株系的溫室評估⋯⋯⋯⋯

⋯⋯⋯.......... 18 2.2.5.1溫室評估⋯⋯⋯⋯⋯⋯⋯⋯⋯................ 19 2.2.5.2自交留種⋯⋯⋯⋯⋯⋯⋯⋯⋯................ 19 第三章

　結果 3.1 銀輝甜瓜基因轉殖-子葉切割法之建立⋯⋯ 21 3.2 轉基因甜瓜株系之分子分析⋯⋯⋯⋯⋯⋯⋯ 24 3.3 轉基因株系

的溫室評估⋯⋯⋯⋯⋯⋯⋯⋯⋯ 25 第四章　討論⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯ 27 第五章　結論⋯⋯⋯⋯

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯ 33 參考文獻⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯ 49 附錄一　本省甜瓜(

Cucumis melo L.)主要栽培品種⋯⋯⋯ 57 附錄二　92年農業災害估計損失表⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯ 58 附錄三　常用的基

因轉殖方法⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯ 59 附錄四　基因轉殖作物⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯ 60 附錄五　農桿

菌載體⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯ 61 附錄六　SOC medium⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯ 62 附錄七 

專一性引子設計序列⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯ 63 圖目錄 圖一、農桿菌轉殖法⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯

34 圖二、轉基因植物之發根及馴化處理⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯ 35 圖三、叢生苗於繼代培養的過程中所發生之狀況⋯⋯⋯

⋯⋯ 36 圖四、叢生苗於繼代培養的過程中所發生之黃化率⋯⋯⋯⋯ 37 圖五、叢生苗於繼代培養的過程中所產生水浸狀之

發生率⋯ 38 圖六、叢生苗於繼代培養的過程中所產生黃化與水浸狀之發生率 ⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯

⋯⋯⋯⋯ 39 圖七、東方型銀輝甜瓜進行聚合酵素連鎖反應⋯⋯⋯⋯⋯⋯ 40 圖八、東方型銀輝甜瓜進行聚合酵素連鎖反應

⋯⋯⋯⋯⋯⋯ 41 圖九、東方型銀輝甜瓜進行南方點漬法結果⋯⋯⋯⋯⋯⋯⋯ 42 圖十、東方型銀輝甜瓜進行西方點漬法結

果⋯⋯⋯⋯⋯⋯⋯ 43 圖十一、溫室抗病評估接種CMV病毒之結果⋯⋯⋯⋯⋯⋯⋯ 44 表目錄 表一、改良式基因轉殖法之

再生率⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯ 45 表二、轉基因東方型甜瓜之發根試驗⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯ 46 表三、溫室抗病評

估接種CMV病毒之結果⋯⋯⋯⋯⋯⋯⋯⋯⋯ 47 表四、溫室抗病評估接種CMV病毒之結果⋯⋯⋯⋯⋯⋯⋯⋯⋯ 48 檢索表 



縮寫 全名 B5 Gamborg’s medium ( Gamborg et al., 1968 ) BA 6-benzylaminopurine CMV Cucumber mosaic virus CaMV

Cauliflower mosaic virus GUS β-Glucuronidase MS Murashige & Skoog medium ( Murashige & Skoog, 1962 ) NAA 

α-Naphthaleneacetic acid NOS Nopaline synthase NPTII Neomycin phosphotransferase II PCR Polymerase chain reaction

PRSV-W Type W strain of Papaya ringspot virus ZYMV Zucchini yellow mosaic virus

REFERENCES

1.行政院農業委員會。2003。農業統計年報。行政院農業委員會農 糧署。 2.余聰安。2001。木瓜微體繁殖與營養器官基因轉殖。中興大

學植物學系博士論文。 3.李國明。1991。東方甜瓜栽培管理要點。花蓮區農業推廣簡訊。 8(2):8-10 4.陳富永。1993。胡瓜嵌紋病毒鞘蛋

白基因及番茄斑萎病毒核鞘蛋 白基因轉型植物之構築。國立中興大學植物病理學系碩士論文。 5.葉錫東。2001。抗蚜蟲傳播性病毒鞘

蛋白轉基因瓜類之構築。農 業生物技術國家型科技計畫研究成果。行政院農業委員會農業生技產業資訊。 6.張清安。1994。蘭花病毒

病之特性與防治。蘭花經濟栽培技術。 P129-148。賴本智等主編。行政院青年輔導委員會創業輔導 叢書三-17。行政院青年輔導委員會

出版。 7.張清安。1994。台灣花卉病毒病害。P213-244。台灣花卉病蟲害 研討會專刊。中華植物保護學會特刊新二號。 8.黃曉慧。2004

。網紋洋香瓜基因轉殖。大葉大學分子生物科技學 系碩士論文。 9.蔡尚光。1995。設施洋香瓜與胡瓜的高品質生產。P14-23。淑馨出版

社。 10.蔡竹固、陳瑞祥。2000。本省瓜類作物之重要病害及其管理。農業世界雜誌。200:12-19。 11.梁鶚。1987。臺灣農家要覽( 上 )( 

下 )。P982-984, P1614-1621, P1667-1672。財團法人豐年社附設出版部。 12.鄭安秀。1994。瓜類病蟲害及防治。台南區農業專訊。10 :

13 — 16 。 13.蘇宗振。1999。植物基因轉殖之研究。科學農業47 ( 3, 4 ) : 112 — 119 。 14. Abel, P. P., Nelson, R. S., De, B., Hoffmann, N.,

Rogers, S. G., Fraley, R. T., and Beachy, R. N. 1986. Delay of disease development in transgenic plant that express the tobacco mosaic virus coat

protein gene, Science 232: 738-743. 15. Akasaka - Kennedy, Y., Tomita, K. O. and Ezura, H. 2004. Efficient plant regeneration and

Agrobacterium - mediated transformation via somatic embryogenesis in melon ( Cucumis melo L. ). Plant Science 166:763-769 16. Bevan, M. W.,

Masom, S. E., and Goelet, P., 1985. Expression of tobacco mosaic virus coat protein by cauliflower mosaic virus promoter in plants transformed by

Agrobacterium, EMBO J. 4: 1921-1926. 17. Chang, Y. M., Hsaio, C. H., Yang, W. Z., Hseu, S. H., Chao, Y. J., and Huang, C. H. 1987. The

occurrence and distribution of five cucurbit viruses on melon and watermelon in Taiwan. J. Agri. Res. China 36: 389-397. 18. Chang, C. —A.

1991. Virus diseases and their transmission of legume crops in Taiwan. In “ Integrated control of plant virus diseases “. Kiritani, K., Su, H. —J.,

and Chu, Y. —I., eds. pp. 99-110. 19. Cost, A. S., and Muller, G. W. 1980. Tristeza control by cross protection: A U. S.-Brazil cooperative success.

Plant Dis. 64: 538-451. 20. Davis, R. F. 1986. Partial characterization of zucchini yellow mosaic virus isolated from squash in Turkey. Plant Dis. 70:

735-738. 21. De Zoeten, G. A., and Fulton, R. W., 1975. Understanding generates ossibilities. Phytopathology 65: 221-222. 22. Drew, R. D. 1987.

The effects of medium composition and cultural conditions on in vitro root initiation and growth of papaya ( Carica papaya L. ). J. Hortic. Sci.

62:551-556. 23. Ezura H. 2001. Genetic engineering of melon ( Cucumis melo L. ). Plant Biotechnology. 18:1- 6. 24. Fang, G. and Grumet, R.

1990. Agtobacterium tumefaciens mediated transformation and regeneration of muskmelon plants. Plant Cell Rep. 9:160-164. 25. Fitchen, J. H.,

and Beachy R. N. 1993. Genetically engineered protection against viruses in transgenic plants. Annu. Rev. Microbiol. 47: 739-763. 26. Fletcher, J.

T. 1978. The use of avirulent virus strains to protect plants against the effects of virulent strains. Ann. Appl. Biol 89: 110-114. 27. Francki, R. I. B.,

Fauquet, C. M., Knudson, D. L., and Brown, F. 1991. Classification and Nomenclature of Viruses. Fifth Report of the International Committee on

Taxonomy of Viruses. Arch. Virol. Supplementum 2, 450pp. 28. Gamborg, O. L., et al., Nutrient requirements of suspension cultures of soybean

root cells. Exp. Cell Res. 50, 151-158 (1968) 29. Gibbs, A. 1969. Plant virus classification. Adv. Virus Res. 14: 263-328. 30. Green, S. K. 1986.

Virus disease of tomato and Chinese cabbage in Taiwan and sources of resistance. In “ Plant virus diseases of horticultural crops in the tropics and

subtropics “. FFTC Book Series No. 33, pp. 71-83. 31. Guis, M., Amor, M. B., Latche, A., Pech, J-C., and Roustan J-P. 2000. A reliable system

for the transformation of cantaloupe charentais melon ( Cucumis melo L. var. cantalupensis ) leading to majority of diploid regenerants. Scientia

Horticulturae 84:91-99. 32. Heniknff, S. 1984. Unidirectional digestion with exonuclease III creates targeted break-points for DNA sequencing.

Gene 28: 351-359. 33. Hollings, M., and Brunt, A.A. 1981. Potyvirus group. CMI/AAB Descriptions of plant viruses no.245. Kew, Surrey. 34.

Hseu, S. H., Wang, H. L., and Huang, C. H. 1985. Identification of a zucchini yellow mosaic virus from Cucumis astivus. J. Agri. Res. China 34:

87-95. 35. Hseu, S. H., Huang, C. H., Chang, C. A., Yang, W. Z., Chang, Y. M., and Hsiao, C. H. 1987. The occurrence of five viruses in six

cucurbits in Taiwan. Plant Prot. Bull. ( Taiwan ) 29 : 233 - 244. 36. Huang, C. H., Chang, L., and Tsai, J. H. 1993. The partial characterization of

melon vein-banding mosaic virus, a newly recognized virus infecting cucurbits in Taiwan. Plant Pathol. 42: 100-107. 37. Hull, R., and Davies, J. W.

1992. Approaches to nonconventional control of plant virus diseases. Critical Reviews in Plant Sciences 11 : 17 — 33. 38. Kintzios, S., Sereti, E.,

Bluchos, P., Drossopoulos, J.B., Kitsaki, C.K. and Liopa-Tsakalidis, A. 2002. Growth regulator pretreatment improves somatic embryogenesis from

leaves of squash ( Cucurbita pepo l. )and melon ( Cucumis melo l. ) Plant Cell Rep. 21:1-8 39. Ku, H.M & Tsay, H.S. 1994a .Effect of medium

composition on the vitrification of carnation plantlets cultureed in vitro. Jour. Agric. Res. China. 43 ( 1 ) : 51-62. 40. Ku, H.M & Tsay, H.S. 1994b

.Influence of subculture generation on the vitrification of carnation plantlets culture in vitro. Jour. Agric. Res. China. 43 ( 3 ) : 308-319. 41. Lisa, V.,

and Lecoq, H. 1984. Zucchini yellow mosaic virus. CMI/AAB Description of Plant Virus, No. 282. Kew, Surrey. 42. Lisa, V., Boccardo, G.,

D''Agostino, G., Dellavalle, G., and d''Aquilio, M. 1981. Characterization of a potyvirus that causes Zucchini yellow mosaic. Phytopathology 71:

667-672. 43. Lovisolo, O. 1981. Virus and viroid disease of cucurbits. Acta Horticulturae. 88: 33-82. 44. Mahgoub, H.A., Desbiez, C.,

Wipf-Scheibel, C., Dafalla, G., and Lecoq, H. 1997. Characterization and occurrence of zucchini yellow mosaic virus in Sudan. Plant Pathol. 46:



800-805. 45. Mathias, T. J. and Boyd, L. A. 1986. Cefotaxime stimulates callus growth embryogenesis and regeneration in hexaploid pread wheat (

Triticum aestivum L EM. Thell ). Plant Sci.46 : 217-233. 46. Mathias, R. J.and Mukasa, C. 1987. The effect of cefotaxime in the growth and

regeneration of callus from four varieties of barley (Hordum valgare L. ). Plan Cell Rep. 6 : 454-457. 47. Matthews, R. E. F. 1991. Plant Virology.

3rd ed. Academic Press, New York. 835pp. 48. Milne, K. S., Grogan, R. G. and Kimble, K. A. 1969. Identification of viruses infecting cucurbits in

California. Phytopathology 59: 819-828. 49. Murashige, T., and Skoog, F., A revised medium for rapid growth and bioassays with tobacco tissue

cultures Physiol. Plant. 15, 473-497 (1962) R: 8-36/37/38 S: 17-26-36 50. Nameth, S. T., Dodds, J. A., Paulus, A. O. and Laemmlen, F. F. 1986.

Cucurbit viruses of California : An ever-changing problem. Plant Dis. 70: 8-11. 51. Nauerby, B., Billing, K. and Wyndaele, R. 1997. Influence of

the antibiotic timentin on plant regeneration compared to carbenicillin and cefotaxime in concentrations suitable for elimination of Agrobacterium

tumefaciens. Plant Sci. 123 : 169-177. 52. Okkels, F. T. and Pederson, M. G. 1988. The toxicity of plant tissue and to Agrobacterium tumefaciens

of some antibiotics. Acta H ortic. 225 : 199-207. 53. Ponz, F., and Bruening, G. 1986. Mechanism of resistance to plant viruses. Ann. Rev.

Phytopathol. 24: 336-381. 54. Provvidenti, R. 1986. Viral disease of cucurbits and sources of resistance. Food & Tertilizer Technology Center.

Technical bulletin. No. 93. 55. Provvidenti, R., Gonsalves, D., and Humaydan, H.s. 1984. Occurrence of zucchini yellow mosaic virus in cucurbits

from Connecticut, New-York, Florida, and California. Plant Dis. 68: 443 - 446. 56. Purcifull, D. E., Edwardson, J. R., Hiebert, E., and Gonaslves,

D. 1984. Papaya ringspot virus. CMI/AAB Description of Plant Virus. No. 292. 57. Sambrook, J.,Fritsch, E.F., and Maniatis, T. 1989. Analysis

and cloning of eukaryotic genomic DNA.. In Molecular cloning. 2 nd.vol. 2 : 9.34-9.45 Cold Spring Harbor Laboratory Press. 58. Tepfer, M. 1993.

Viral genes and transgenic plants. Bio/Technology 11: 1125-1132. 59. Thomas, P., Mythili, J. B. and Shivashankara, K. S. 2000 . Explant,

medium and vessel aeration affect the incidence of hyperhydricity and recovery of normal plantlets in triploid watermelon . Journal of Horticultural

Science and Biotechnology 75 ( 1 ) : 19-25. 60. Tomlinson, J. A. 1987. Epidemiology and control of virus disease of vegetables. Ann. Appl. Biol.

110: 661-681. 61. Valles, M.P. and Lasa. J. M. 1994. Agrobacterium-mediated transformation of commercial melon ( Cucumis melo L., Amarillo

Oro ). Plant Cell Rep. 13:145-148. 62. Vandenmoortele, J. L. 1999 . A procedure to prevent hyperhydrcicty in cauliflower axillary shoots. Plant

Cell Tiss. Org.Cult. 56 : 85-88. 63. Yashida, K., Goto, T., Nemoto, M. and Tsuchizaki, T. 1980. Rive viruses isolated from melon ( Cucumis melo

L. ) in Hokkaido. Ann. Phytopath. Soc. Japan. 46: 339-343 64. Yeh, S. —D. 1979. Identification and purification of viruses infecting tomato in

Taiwan. Master thesis, National Chung-Hsing University, Taichung, Taiwan. 48pp.


