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摘 要

木瓜輪點病毒(Papaya ringspot virus；PRSV)之基因表現方式為先合成一條複合大蛋白，再經病毒本身的蛋白裂解?進行裂解

，形成許多蛋白產物。在NIa蛋白裂解?的切位規則中，病毒的RNA複製?(NIb)與鞘蛋白(CP)之間具有可同時被NIa認知的兩

個切位存在，而且兩個切位之間只相隔20個氨基酸，分別為YHE/SRGTD(簡稱CP1)與VFHQ/SKNE(簡稱CP2)，此情形

在potyvirus中相當特殊。只有在PRSV中才有。為了探討NIb與CP的異源性蛋白在PRSV的生物特性上可能扮演的角色，本

實驗以不同的鞘蛋白突變株來進行研究。由於構築在質體中的RSV本身基因體約有10Kb之大，為了避免在養菌等過程基

因體發生變異，故本實驗首先利用限制?與核?酸解序的方式來確認鞘蛋白突變病毒質體的正確性。為了進一步觀察鞘蛋白

突變病毒是否具感染能力，質體分別接種到木瓜上，結果發現凡是在CP1或CP2的氨基酸切位上發生改變的病毒，皆無法

在木瓜植株上造成感染，進一步以PRSV抗血清進行西方墨點法分析，亦確定這些未感染的植株，確實無病毒存在。另外

如果只在CP1或CP2的核?酸上作突變而未改變氨基酸的病毒，則仍然具有感染能力。這些突變病毒在白藜上之感染情形與

在木瓜植株上相似，凡是在CP1及CP2的氨基酸切位上發生突變則無法在白藜上產生單班。由此結果得知，RSV位於NIb

與CP之間任一個切位突變時，皆會影響病毒的感染能力，至於其對病毒影響是在複製或移動能力的層次上，則有待進一步

的實驗證明。

關鍵詞 : 木瓜輪點病毒 ; 蛋白裂解? ; 鞘蛋白 ; 西方墨點法

目錄

目錄 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⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯xv 第一章 前言⋯⋯⋯⋯⋯⋯⋯

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯1 1.1 馬鈴薯Y群病毒之特性⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯1 1.2 馬鈴薯Y群病毒蛋白質裂解?之介紹

⋯⋯⋯⋯6 1.3 木瓜輪點病毒之研究⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯7 1.4 實驗目的⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯8 第二

章 材料與方法⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯10 2.1 木瓜輪點病毒鞘蛋白基因序列突變⋯⋯⋯⋯⋯⋯10 2.2 限制酵

素切位之確認⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯10 2.2.1 EcoRI與HindⅢ限制酵素切位之確認⋯⋯11 2.2.2 NdeI與BamHI限制酵素

切位之確認⋯⋯11 2.3 核?酸序列解序⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯12 2.3.1 含CP1突變之clone (CP1mut)⋯⋯⋯⋯⋯12

2.3.2 含CP2突變之clone (CP2mut)⋯⋯⋯⋯⋯13 2.3.3 同時含有CP1及CP2突變之clone (CP12mut)....13 2.3.4 與CP1氨基酸序

列相同，但核?酸序列不 同之突變株 (CP1S)⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯13 2.3.5 與CP2氨基酸序列相同，但核?酸序列不 同之突

變株 (CP2S).................14 2.3.6 同時與CP1和CP2氨基酸序列相同，但核 ?酸序列不同之突變株 (CP12S)⋯⋯⋯⋯ 14 2.4 木瓜

輪點病毒夏威夷品系（HA）之鞘蛋白突變株 對植物之感染力分析........14 2.4.1 接種之植物材料⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯..

14 2.4.2 含木瓜輪點病毒鞘蛋白突變株之質體接種方法⋯⋯15 2.4.3 感染力分析⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯16 2.4.3.1病徵

觀察⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯16 2.4.3.2 西方墨點法⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯16 2.4.3.3 反轉錄聚合?連鎖反應⋯⋯⋯⋯⋯18 

第三章 結果⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯ 20 3.1 PRSV HA 鞘蛋白突變株之確認⋯⋯⋯⋯⋯⋯⋯20 3.1.1

限制酵素切位確認⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯20 3.1.2 核?酸序列之解序⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯21 3.2 病毒感染力之分析⋯⋯⋯

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯22 3.2.1 植物病徵觀察⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯22 3.2.2 西方墨點法⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯

⋯23 3.2.3 反轉錄聚合?連鎖反應⋯⋯⋯⋯⋯⋯⋯⋯24 第四章 結論⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯25 參考

文獻⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯ 44 附錄一 馬鈴薯Y群病毒之基因體及其所對應之基因產物⋯

⋯53 附錄二 馬鈴薯Y群病毒蛋白裂解酵素之切位表⋯⋯⋯⋯⋯⋯54 附錄三 木瓜輪點病毒鞘蛋白雙重切位圖⋯⋯⋯⋯⋯⋯

⋯⋯⋯55 附錄四 不同品系之木瓜輪點病毒鞘蛋白雙切位之序列比較⋯56

參考文獻

參考文獻 王清賢。1993。木瓜輪點病毒台灣系統與夏威夷系統核?酸序列之比較。中興大學植物病理學系博士論文。 江主惠。1995。木

瓜輪點病毒生體外及生體內具感染力轉錄體之構築及重組病毒致病性之分析。中興大學植物病理學系博士論文。 Allison, R. F., and

Johnston, R. E., and Dougherty, W. G. 1986. The nucleotide sequence of the coding region of tobacco etch virus genomic RNA : evidence for the



synthesis of a single polyprotein. Virology 154, 9-20. Anderson, K., Johansen, I. E. 1998. A single conserved amino acid in the coat protein gene of

pea seed-borne mosaic potyvirus modulates the ability of the virus to move systemically in chenopodium quinoa. Virology 241, 304-311. Andrejeva,

J., Puurand, U., Merits, A., Rabenstein, F., Jarvejulg, L., and Valkonen, J. P. T. 1999. Potyvirus helper component- Proteinase and coat protein

(CP) have coordinated functions in virus-host interactions and the same CP motif affects virus transmission and accumulation. J. Gen. Virol.

80,1133-1139. Atreya, P. L., Atreya, C. D. and Pirone, T. P. 1991. Amino acid substitutions in the coat protein result in loss of insect

transmissibility of a plant virus. Proc. Natl. Acad. Sci. USA. 88, 7887-7891. Blance, S., Ammar, E. D., Garcia-Lampasona, S., Dolja, V. V., Llave,

C., Baker, J., and Pirone, T. P. 1998. Mutations in the potyvirus helper component protein : effects on interaction with virions and aphid stylets. J.

Gen. Virol.79, 3119-3122. Brantley, J. D., and Hunt, A. G. 1993. The N-terminal protein of the polyprotein. J. Gen. Virol. 74, 1157-1162.

Carrington, J. C., Haldeman, R., Dolja, V. V., and Restrepo-Hartwig, M. A. 1993. Internal cleavage and trans-proteolytic activites of the

VPg-proteinase (NIa) of tobacco etch potyvirus in vivo. J. Virol. 67, 6995-7000. Carrington, J. C., Freed, D. D., and Sanders, T. C. 1989.

Autocatalytic proessing of the potyvirus helper-component proteinase in Escherichia coil and in vitro. J. Virol. 63, 4459-4463. Carrington, J. C.,

and Dougherty, W. G. 1988. A viral cleavage site cassette : Indentification of amino acid sequences required for tobacco etch virus polyprotein

processing. Proc. Natl. Acad. of sci. USA. 85, 3391-3395. Carrington, J. C., and Dougherty, W. G. 1987a. Small nuclear inclusion protein encoded

by a plant potyvirus genome is a protease. J. Virol. 61, 2540-2548. Carrington, J. C., and Dougherty, W. G. 1987b. Processing of the toacco etch

virus 49 kDa protease requires autoproteclysis. Virology 160, 355-362. Christie, R. G., and Edwardson, J. R. 1977. Light and electron microsopy of

plant virus inclusions. Flo. Agric. Exp. Sta. Monograph series 9, 155pp. Cronin, S., Verchot, J., Haldeman-Cahill, R., Schaad, M. C., and

Carrington, J. C. 1995. Long-distance movement factor : a transport function of the potyvirus helper component proteinase. The Plant Cell 7,

549-559. Dolja, V. V., Haldeman-Cahill, R., Ananda, E. M., Vaandenbosch, k. A., and Carrington, J. C. 1995. Capsid protein determinants

involved in cell-to-cell and long distance movement of tobacco etch potyvirus. Virology 206, 1007-1016. Dolja, V. V., Haldeman-Cahill, R.,

Robertson, N. L., Dougherty, W. G., and Carrington, J. C. 1994. Distinct functions of capsid protein in assembly and movement of tobacco etch

potyvirus in plants. EMBO J. 13, 1482-1491. Dougherty, W. G., Cary, S. M., and Parks, T. D. 1989. Molecular genetic analysis of a plant virus

polyprotein cleavage site : A model. Virology 171, 356-364. Dougherty, W. G., Carrington, J. C., Cary, S. M., and Parks, T. D. 1988. Biochemical

and mutational analysis of a plant virus polyprotein cleavage site. EMBO J. 7, 1281-1287. Edwardson, J. R. 1974. Some properties of the potato

virus Y group. Fl. Agric. Exp. St. Monogr. 4, 225pp. Fedorkin, O. N., Merits, A., Lucchesi, J., Solovyev, A. G., Saarma, M., Morozov, S. Y., and

Makinen, K. 2000. Complementation of the movement-deficient mutations in potato virus X : potyvirus coat protein mediates cell-to-cell

trafficking of C-terminal truncation but not deletion mutant of potexvirus coat protein. Virology 270, 31-42. Gal-On, A., Antignus, Y., Rosner, A.,

and Raccah, B. 1992. A Zucchini yellow mosaic virus coat protein gene mutation restores aphid transmissibility but has no effect on multiplication.

J. Gen. Virol. 73, 2183-2187. Ghabrial, S. A., Smith, H. A., Parks, T. D., and Dougherty, W. G. 1990. Molecular genetic analyses of the soybean

mosaic virus NIa proteinase. J. Gen. Virol. 71, 1921-1927. Gonslves, D., and Ishii, M. 1980. Purification and serology of Papaya ringspot virus.

Phytopathology 70, 1028-1032. Guo, D., Merits, A., and Saarma, M. 1999. Self-association and mapping of interaction domains of helper

component-proteinase of potato A potyvirus. J. Gen. Virol. 80, 1127-1131. Hamilton, R. I., Edwardson, J. R. I. B., Hsu, H. T., Hull, H., Koenig,

R., and Milne, R. G. 1981. Guidelines for the identification and characterization of plant viruses. J. Gen. Virol. 54, 223-241. Hari, V., Siegel, A.,

Rozek, D., and Timberlake, W. E. 1979. The RNA of tobacco etch virus contains poly(A). Virology 92, 568-571. Hiebert, E., Purcifull, D. E., and

Christie, R. G. 1984. Purification and immunological analysis of plant viral inclusion bodies. In Methods in Virology. vol. 8, pp. 225-280. Edited by

K. Maramorosch and H. Koprowski. Orlando: Academic Press. Holling, M., and Brunt, A. A. 1981. Potyvirus group. CMI/AAB Description of

plant viruses. No.245. Hong, Y., and Hunt, A. G. 1996. RNA polymerase activity catalyzed by a potyvirus-encode RNA-dependent RNA

polymerase. Viology 226, 146-151. Johansen, E., Edwards, M. C., and Hampton, R. O. 1994. Seed transmission of viruses : current perspectives.

Annu. Rev. Phytopathol. 32, 363-386. Kasschau, K. D., and Carrington, J. C. 1995. Requirement for HC-Pro processing during genome

amplification of tobacco etch potyvirus. Viroloy 209, 268-273. Lain, S., Martin, M. T., Riechamann, J. L., and Garcia, J. A. 1991. Novel catalytic

activity associated with positive-strand RNA virus infection: nucleic acid-stimulated ATPase activity of the plum pox potyvirus helicaselike protein.

J. Virol. 65, 1-6. Lain, S., Reichmann, J. L., and Garcia, J. A. 1990. RNA helicase : a novel activity associated with a protein encoded by a positive

strand RNA virus. Nucleic Acids Res. 18, 7003-7006. Li, X. H., Valdez, P., Olvera, R. E., and Carrington, J. C. 1997. Functions of the tobacco

etch virus RNA polymerase(NIb) : subcellular transport and protein—protein interaction with VPg /proteinase (NIa). J. Virol. 71, 1598-1607. Lin,

S. S., Hou, R. F., and Yeh, S. D. 2001. Complete genome sequence and genetic organization of a Taiwan isolate of Zucchini yello Mosaic virus.

Botanical Bulletin of Academia Sinica 42, 243-250. Lopez-Moya, J. J., Wang, R. Y., and Pirone, T. P. 1999. Context of the coat protein DAG

motif affects potyvirus transmissibility by aphids. J. Gen. Virol. 80, 3281-3288. Maia, I. G., Haenni, A. L., and Bernardi, F. 1996. potyviral

HC-Pro: a multifunctional protein. J. Gen. Virol. 77, 1335-1341. Mahajan, S., Dolja, V. V., and Carrington, J. C. 1996. Roles of the sequence

encoding tobacco etch virus capsid protein in genome amplitication : requirements for the translation process and a cis-active element. J. Virol.

70,4370-4379. Merits, A. Guo, D., and Saarma, M. 1998. VPg, coat protein and five non-Structural proteins of potayo A potyvirus bind RNA in a

sequence-unspecific manner. J. Gen. Virol. 79, 3123-3127. Niblett, C. L., Zagula, K. R., Calvert, L. A., Kendall, T. L., Stark, D. M., Smith, C. E.,

Beachy, R. N., and Lommel, S. A. 1991. cDNA cloning and nucleotide sequence of the wheat streak mosaic virus capsid protein gene. J. Gen.

Virol. 72, 499-504. Peng, Y. H., Kadoury, D., Gal-on, A., Hutet, H., Wang, Y., and Raccah, B. 1998. Mutations in the HC-Pro gene of zucchini

yellow mosaic poryvirus : effect on aphid transmission and binding to purified virions. J. Gen. Virol. 79, 897-904. Poch, O., Sauvaget, I., Delarne,



M., and Tordo, N. 1989. Identification of four conserved motifs among the RNA-dependent polymerase encoding elements. EMBO J. 8,

3867-3874. Purcifull, D. E., Edwardson, J. R., Hiebert, E., and Gonsalves, D. 1984. Papaya ringspot virus. CMI/AAB Descriptions of plant viruses,

No.292. Purcifull, D. E., and Hiebert, E. 1979. Serological distinction of watermelon mosaic virus isolates. Phytopathology 69, 112-116. Quemada,

H., L’Hostis, B., Gonsalves, D., Reardon, I. M., Hiebert, E. L., Sieu, L. C., and Slightom, J. L. 1990. The nucleotide sequences of the 3

′-terminal regions of papaya ringspot virus strains W and P. J. Gen. Virol. 71, 203-210. Restrepo-Hartwig, M. A., and Carrington, J. C. 1992.

Regulation of nuclear transport of a plant potyvirus protein by autoproteolysis. J. Virol. 66, 5662-5666. Riechmann, J. L., Cervera, M. T., and

Garcia, J. A. 1995. Processing of the plum pox virus polyprotein at the P3-6K1 junction is not required for virus viability. J. Gen. Virol. 76,

951-956. Riechmann, J. L., Lain, S., and Garcia, J. A. 1992. Highlights and prospects of potyvirus molecular molecular biology. J. Gen. Virol. 73,

1-16. Riechmann, J. L., Lain, S., and Garchia, J. A. 1990. Infectious in vitro transcript a plum pox potyvirus cDNA clone. Virology 177, 710-716.

Rodriguez-Cerezo, E., Ammar, E. D., Pirone, T. P., and Shaw, J. G. 1993. Assoctation of the non-structural P3 viral protein with cylindrical

inclusions in potyvirus-infected cells. J. Gen. Virol. 74, 1945-1949. Rojas, M. R., Murillo Zerbini, F. M., Allison, R. F., Gilbertson, R. L., and

Lucas, W. J. 1997. Capsid protein and helper component -protrinase function as potyvirus cell-to-cell movement proteins. Virology 237, 283-295.

Saen, P., Cervera, M. T., Dallot, S., Quiot, J. B., Riechmann, J. L., and Garcia, J. A. 2000. Identificationof a pathogenticity determinant of plum

pox virus in the sequence encoding the C-terminal region of protein P3+ 6K1. J. Gen. Virol. 81, 557-566. Schaad, M. C., Jensen, P. E., and

Carrington, J. C. 1997. Formation of plant RNA virus replication complexes on membranes : role of an endoplasmic reticulum-targeted viral

protein. EMBO J. 16, 4049-4059. Schaad, M. C., Haldeman-Cahill, R., Cronin, S., and Carrington, J. C. 1996. Analysis of the VPg-proteinase

(NIa) encoded by tobacco etch potyvirus : effecys of mutations on subcellular transport, proteolytic prossing, and genome amplification. J. Virol. 70,

7039-7048. Shukla, D. D., Frenkel, M. J. and Ward, C. W. 1991. Structure and function of the potyvirus genome with special reference to the coat

protein protein coding region. Canadian J. Plant Pathol. 13, 178-191. Shukla, D. D. and Ward, C. W. 1989. Identification and classification of

potyviruses on the basis of coat protein sequence data and serologty. Arch. Virol. 106, 171-200. Siaw, M. F. E., Shahabuddin, M., Ballard, S.,

Shaw, J. G., and Roads, R. E. 1985. Identification of a protein covalently linked to the 5’ terminus of tobacco vein mottling virus RNA. Virology

12, 134-143. Soumounou, Y., and Laliberte, J. F. 1993. Nucleic acid-binding properties of the P1 protein of turnip mosaic potyvirus produced in

Escherichia coli. J. Gen. Virol. 75, 2567-2573. Urcuqui-Inchima, S., Haenni, A. L., and Bernardi, F. 2001. Potyvirus proteins : a wealth of

functions. Virus Res.74:157-75. Varrelmann, M., and Maiss, E. 2000. Mutations in the coat protein gene of plm pox virus suppress particle

assembly, heterologous encapsidation and complementation in transgenic plants on Nicotiana benthamiana. J. Gen. Virol. 81, 567-576. Vaucheret,

H., Christophe, B., Elmayan, T., Feuerbach, F., Godon, C., Morel, J. B., Mourrain, P., Palauqui, J. C., and Vernhettes, S. 1998.

Transgene-induced gene silencing in plants. Plant J. 16, 651-659. Verchot, J., Koonin, E. V., and Carrington, J. C. 1991. The 35-kDa protein from

the N-terminus of the potyviral polyprotein functions as a third virus-encoded proteinase. Virology 185, 27-535. Wang, X., Ullah, Z., and

Grument, R. 2000. Interaction between Zucchini yellow mosaic potyvirus RNA-dependent RNA polymerase and host poly-(A) binding protein.

Virology 275, 433-443. Ward, C. W., and Shukla, D. D. 1991. Taxonomy of potyviruses:current problems and some solutions. Intervirology 32,

269-296. Wassenegger, M., and Pelissier, T. 1998. A model for RNA-mediatedgene silencing in higher plants. Plant Mol. Biol. 37:349-362. Yeh, S.

D. 1994. Comparison of the genetic organization of papaya ringspot virus with other potyvirus. Plant Pathology Bull. 3, 54-64. Yeh, S. D., Jan, F.

J., Chiang, C. H., Doong, T. J., Chen, M. C., Chung, P. H., and Bau, H. J. 1992. Complete nucleotide sequence and genetic organization of

papaya ringspot virus RNA. J. Gen. Virol. 73, 2531-2541.


