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(54) POLYNUCLEOTIT BUQC PHAN LAP MA HOA CHO LIGNIN PEROXIDAZA
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(57) Sang ché dé cap dén linh vuc giy gidng cdy trong va tinh khang bénh lién quan dén

su thoai bién lignin cta cdy trong boi Macrophomina phaseolina ("M. phaseolina”). Sang

ché d& cap dén polynucleotit dugc phan 1ap ma hoa cho enzym 1am thoai bién lignin, dugc
tao ra boi Macrophomina phaseolina, gdm c6 va ¢ chia trinh tu nucleotit néu trong SEQ

ID NO. 2,5, 8, 11, 14, 17, 20, 23, 26, 29, 32, 35, 38, 41, 44, 47, 50, 53, 56, 59, 62, 65, 68,

71, 74,77, 80, 83, 86, 89, 92, 95, 98, 101, 104, 107, 110, 1, 4, 7, 10, 13, 16, 19, 22, 25, 28,

31, 34, 37, 40, 43, 46, 49, 52, 55, 58, 61, 64, 67, 70, 73, 76, 79, 82, 85, 88, 91, 94, 97, 100,

103, 106 va 109 hodc trinh tuy bod sung cua cac trinh ty nay. Sang ché cling dé cap dén

polypeptit dugc phan 1ap dugc ma hoa baoi trinh ty polynucleotit néu trong SEQ ID NO. 3,

6,9, 12, 15, 18, 21, 24, 27, 30, 33, 36, 39, 42, 45, 48, 51, 54, 57, 60, 63, 66, 69, 72, 75, 78,

81, 84, 87, 90, 93, 96, 99, 102, 105, 108 va 111; cau trac gen tai t6 hop co chua

polynucleotlt nam bién nap va chuyén gen c6 chira cdu tric gen tai to hop, c6 kha nang

san xuit enzym lam thoai bién lignin dugc ting cudng. Sang ché dé xuit polypeptit c6 hoat
tinh oligomeraza, vi du, enzym chuyén hoa oligomeraza hoa tan khé phan giai thanh dudng
c6 thé 1én men duoc trong quy trinh sacarit hoa ciia sinh khéi.
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Linh vue k§ thuit dwoc dé cap

Sang ché dé& cap dén protein/enzym lam thoai bién lignin va gen cua M.
phaseolina. Cu thé hon, sang ché @& cap dén trinh tur axit nucleotit ctia cac protein nay
va tao didu kién cho viéc 1am gidm ham luong lignin cia nguyén liéu lignoxenluloza.
Sang ché ciing d& cap dén phwong phap chon loc va phan 1ap enzym tir M. phaseolina
ma c6 kha nang 1am thoai bién lignin, quy trinh tach dong manh gen tir M. phaseolina,
va phuong phéap st dung san pham enzym ctia manh gen nay. Cu thé 14, n6 c6 thé dugc

st dung trong viéc san xuét hodc xir ly bot giéy, bot gd, metanol va vai dét.
Tinh trang ky thuit cia sang ché

Lignin 1a polyme hitu co phong phu thtr hai, chi sau xenluloza. N¢ lién két véi
soi xenluloza tao thanh x4p xi mot phan tu khdi lugng ctia gd kho. Polyme thom nay
chéng lai su thodi bién. Lignin duoc két hgp cong hoéa tri véi hemixenluloza trong
thanh té bao théng qua mot 36 loai lién két. Trong sb céc lién két nay, cu triic méng
lignin phong phu nhét 14 B-aryl ete, chiém x4p xi 40% lién két giita cac phenylpropan
(Higuchi T 1990. Lignin biochemistry: biosynthesis and biodegradation. Wood Sci.
Technol. 24: 23-63). Ngoai ra, lignin khong mang don vi ldp lai bat ky nhu cac polyme
sinh hoc khéc chang han nhu xenluloza, protein, tinh bot v.v.. Lién két ete thudng 1A
phé bién, tao ra nhidu lién két voi nhidu gde thom. Pac diém céu tric nay gay ra su
kidm ché déi véi sy thoai bién cua lignin. Mt phan cla cdu tric thong thuong dugce
minh hoa trong Fig. 1 va cdu trac arylglyxerol B-aryl ete ¢c6 mau do trong hinh v& la
lién két quan trong nhét vé& mit dinh luong, tao thanh it nhét 40% polyme. Nhung, su
thodi bién sinh hoc cta lignin 1a diéu kién tién quyét dé xir ly nhién liéu sinh hoc, va
bot gd tir nguyén lidu tho thuc vat. Viée cai thién déi véi sy thoai bién lignin s& dan
dén san luong cta viéc x( Iy nhién liéu sinh hoc ting 1&n hogc hiéu qua hon.

Lignin 12 thanh phan cta lignoxenluloza, ma phai dugc 1am thoai bién dé cho
phép str dung nguyén li€u xenluloza hi¢u qua cho su sacarit hoa, su san xuit gidy, su

san xuat nhién liéu sinh hoc hodc su ning cao chat lugng cia co kho. Su thoéi bién
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liginxenluloza 1a quy trinh da enzym bao gdm ca enzym thily phan va enzym oxy héa.
Nhin chung, lignin dugc tao thanh boi ba khéi xay dung co ban cu thé 13, ruou p-
coumaryl, rugu coniferyl va ruou sinapyl. Ngoai ra, lignin ¢ va ciy hai 1a mam ciing
¢6 chira lugng 16n axit phenolic chang han nhu axit p-coumaric va axit ferulic, ma

duoc este hoa thanh nhém ruou.

Lignin peroxidaza (LiP), mangan peroxidaza (MnP) va lacaza la ba ho enzym
tham gia vao sy thoai bién sinh hoc cta lignin. LiP oxy héa cdu tric moéng lignin
khéong phenol bang cach rit ra mt electron va tao ra gbc cation (Kirk TK, Tien M,
Kersten PJ, Mozuch MD and Kalyanaraman B 1986. Ligninase of Phanerochaete
chrysosporium. Mechanism of its degradation of the non-phenolic arylglycerol B-aryl
ether substructure of lignin. Biochem J 236: 279-287; Kirk TK and Farrell RL 1987.
Enzymatic “combustion”: The microbial degradation of lignin. Annu Rev Microbiol
41: 465-505) va MnP oxy hoa vong phenol thanh gbc phenoxyl din dén su phan hity
cia Lignin (Gold MH, Wariishi H and Valli K 1989. Extracellular peroxidases
involved in lignin degradation by the white-rot basidiomycete Phanerochaete
chrysosporium. In: Biocatalysis in Agricultural Biotechnology, pp. 127-140. Edited by
Whitaker JR and Sonnet PE. American Chemical Society, Washington, DC). Trong
khi d6 lacaza c6 kha ning oxy hoa ca gbc phenol va gbc khong phenol cua lignin
nhung kha ndang oxy héa gbc khong phenol phu thudc vao su ddng c6 mat cua cac chét
nén lacaza so cdp (Bourbonnais R and Paice MG 1990. Oxidation of non-phenolic
substrates. An expanded role for laccase in lignin biodegradation. FEBS Lett 267(1):
99-102). Fig. 2 thé hién hop chit kiéu dime dai dién cho céu trac arylglyxerol B-aryl
ete lignin chinh da trdi qua sy phan cit Ca -Cp khi oxy hoa bang LiP (Kirk et al. 1986.
Ligninase of Phanerochaete chrysosporium. Mechanism of its degradation of the non-

phenolic arylglycerol B-aryl ether substructure of lignin. Biochem J 236: 279-287).

Nghién ctru vé su thoai bién sinh hoc lignin di ting 1én manh mé trong nhiing
nam gin day. Dic biét 1a ké tir khi phat hién ra ndm lam thoai bién lignoxenluloza dau
tién, hé gen Phanerochaete chrysosporium dugc doc trinh tu do quan tim dén sy thodi
bién sinh hoc cua lignin (Martinez et al. 2004. Genome sequence of the lignocellulose
degrading fungus Phanerochaete chrysosporium strain RP78. Nature Biotehnol 22(6):
695-700). C6 1& dbi trong tt nhat dugc nghién ctu 1a sy thoai bién clia lignin trong

lignoxenluloza boi nidm thdi tring, Phanerochaete chrysosporium (Aust SD 1995.
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Mechanisms of Degradation by White Rot Fungi. Environ Health Perspect 103:59-61;
Leisola MSA, Ulmer D and Fiechter A 1984. Factors affecting lignin degradation in
lignocellulose by Phanerochaete chrysosporium. Arch Microbiol 137: 171-175; Ulmer
D, Leisola M, Puhakka J and Fiechter A 1983. Phanerochaete chrysosporium: Growth
pattern and lignin degradation. Appl Microbiol Biotechnol 18: 153-157; Chua MGS,
Chen CL, Chang HM and Kirk TK 1982. BCNMR spectroscopic study of lignin
degraded by Phanerochaete chrysosporium. 1. New structures. Holzforschung 36: 165-
172). Nam théi tring san xut ra nhidu loai enzym phan giai lignin ngoai bao, bao gdm
lignin peroxidaza phu thudc hem, mangan peroxidaza, va peroxidaza da tac dung va
lacaza phu thudc dong (Sanchez C 2009. Lignocellulosic residues: biodegradation and
bioconversion by fungi. Biotechnol Adv 27: 185-194; Ten Have R, Teunissen PJM
2001. Oxidative mechanisms involved in lignin degradation by white-rot fungi. Chem
Rev 101: 3397-3413). V6i sy hd trg clia cac enzym peroxidaza va lacaza ngoai bao,
nAm thdi tring 1am thodi bién lignin (Timothy DHB , Ahmad M, Hardiman EM and
Rahmanpour R 2001. Pathways for degradation of lignin in bacteria and fungi. Nat.
Prod. Rep 28: 1883-1896).

Su quan tdm ngay cang tang d6i voi viée khai thac sinh khéi thuc vat 1am
ngudn tai nguyén tai tao dugc da thic diy nghién ciru vé sy thoai bién bang vi khuin
cua lignoxenluloza. Luong 16n sinh khéi (cht yéu 12 nguyén lidu lignoxenluloza) dugc
tao ra tir Jdm nghiép, ndng nghiép va cong nghiép thuc pham ma khong duoc sit dung
trong cdc quy trinh san pham phu. Dé sir dung hiéu qua sinh khéi thue vét 1am ngudn
tai nguyén tai tao dugc, phuong phép thay thé cta su thoai bién cua lignoxenluloza can
phai duogc khai thac. Diéu mong mudn 12 xac dinh ndm méi c6 kha ning 1am thoai bién
lignin dé st dung trong viéc san xudt san pham xenluloza tir nguyén lidu

lignoxenluloza.

D& ¢6 hiéu qua, su thodi bién cua lignin doi héi mot s6 loai enzym hoat dong
hop tac. Can it nhét hai loai enzym dé 1am thodi bién lignin: Lignin peroxidaza oxy
héa ciu tric mong lignin khong phenol va lacaza oxy hoa céa cdu trac moéng lignin
phenol va khong phenol do dé ching c6 thé 1am thodi bién theo cach hop tac. Dé thu
duoc va thuong mai hda cac enzym ké trén, cAn ngudn cung cép thich hop cua cac
protein lam thodai bién lignin khac nhau. Do d6, diéu mong muébn dbi véi nganh cong

nghiép nay la xac dinh hoan toan cac gen lam thodi bién lignin va protein dugc ma hoa
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ctia ching, do d6 st dung thong tin di truyén dé lam thodi bién lignin tir nguyén lidu

lignoxenluloza.
Ban chit ky thuit ciia sang ché

D3 bat ngd phat hién ra rang nam M. phaseolina, ma khong c6 moi lién quan
gan giii doi vai Trichoderma reesi hodc Phanerochaete chrysoporium, ¢6 kha ndng san

xuat ra enzym lam thoai bién lignin.

Theo do6, ngoai nhiing cai khac, sang ché dé cap dén viéc xac dinh va vi€c su
dung tuong Ung cla enzym lam thodi bién lignin ma cé ngudn goc th M. phaseolina.
Sang ché cling dé cap dén viéc sit dung nam M. phaseolina trong viéc lam thoai bién

ham lugng lignin cia nguyén liéu xenluloza.

Muc dich chinh theo séng ché 12 bdc 16 b trinh tu nucleotit ma hoa cho lignin
peroxidaza (SEQ ID NO. 1, 2, 4, 5, 7, 8, va/hodc hén hop/dang két hop bat ky cua
chung), cia ndm M. phaseolina. Sang ché ciing boc 16 bd trinh tu nucleotit ma hoa cho
da dong oxidaza (SEQ ID NO. 46, 47, 49, 50, 52, 53, 55, 56, 58, 59, 61, 62, 64, 65, 67,
68, 70, 71, 73, 74, 76, 77, 79, 80, 82, 83, 85, 86, 88, 89, 91, 92, 94, 95, 97, 98, 100,
101, 103, 104, 106, 107, 109, 110, va/hodc hdn hgp/dang két hgp bat ky clia ching)

cia nam M. phaseolina.

Puoc uvu tién 1a polynucleotit dugc phén 1ap theo sang ché ¢6 chua va/hodc bao
gém trinh tu axit nucleic dugc chon tir nhém ¢d chira va/hodc gém c6 SEQ ID NO. 2,
5,8, 11,14, 17, 20, 23, 26, 29, 32, 35, 38, 41, 44, 47, 50, 53, 56, 59, 62, 65, 68, 71, 74,
77, 80, 83, 86, 89, 92, 95, 98, 101, 104, 107, 110, 1, 4, 7, 10, 13, 16, 19, 22, 25, 28, 31,
34, 37, 40, 43, 46, 49, 52, 55, 58, 61, 64, 67, 70, 73, 76, 79, 82, 85, 88, 91, 94, 97, 100,
103, 106 va 109, va/hodc hdn hop/dang két hop bat ky cia ching, ma mi héa cho
polypeptit dugc chon tir nhém cé chira va/hodc g@)m c6 SEQ ID NO. 3,6, 9, 12, 15,
18, 21, 24, 27, 30, 33, 36, 39, 42, 45, 48, 51, 54, 57, 60, 63, 66, 69, 72, 75, 78, 81, &4,
87, 90, 93, 96, 99, 102, 105, 108 va 111, va/hodc hon hop/dang két hop bét ky cua
chung. Sang ché ciing dé cap dén polynucleotit dugc phan lap gdm c6 va/hodc chira

trinh tu bd sung cua trinh ty nucleotit dwoc mo ta ¢ trén.

Muc dich khac cua séang ché 14 dé xuét thong tin sinh hoc phan tir va di truyén

cia gen va enzym néu trong muc dich chinh d€ stir dung cho su diéu hoa va su chuyén
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héa clta su thoai bién lignin d€ san xuat sdn pham c6 gid tri tor nguyén liu

lignoxenluloza.

Theo khia canh khéc, dé 1am thuan tién cho su san xuét in vitro cia polypeptit
lam thoéi bién lignin, sing ché dé xuét cAu triic biéu hién c6 kha ning biéu hién
polypeptit c6 chira it nhit 70% axit amin lién tiép nhu néu trong SEQ ID NO. 3, 6, 9,
12, 15, 18, 21, 24, 27, 30, 33, 36, 39, 42, 45, 48, 51, 54, 57, 60, 63, 66, 69, 72, 75, 78,
81, 84, 87, 90, 93, 96, 99, 102, 105, 108 va 111. Tét hon 13, cu tric biéu hién da cai
xen ADN hodc cADN bing céc nucleotit lién tiép nhu néu trong SEQ ID NO. 2, 5, 8,
11, 14, 17, 20, 23, 26, 29, 32, 35, 38, 41, 44, 47, 50, 53, 56, 59, 62, 65, 68, 71, 74, 77,
80, 83, 86, 89, 92,95, 98, 101, 104, 107, 110, 1, 4, 7, 10, 13, 16, 19, 22, 25, 28, 31, 34,
37, 40, 43, 46, 49, 52, 55, 58, 61, 64, 67, 70, 73, 76, 79, 82, 85, 88, 91, 94, 97, 100,
103, 106 va 109.

Muc dich khac nita cia sang ché boc 1§ ciu tric gen tai t6 hop ¢6 chia khuon
polynucleotit cé trinh tu nucleotit néu trong SEQ ID NO. 2, 5, 8, 11, 14, 17, 20, 23, 26,
29, 32, 35, 38, 41, 44, 47, 50, 53, 56, 59, 62, 65, 68, 71, 74, 77, 80, 83, 86, 89, 92, 95,
98, 101, 104, 107, 110, 1, 4, 7, 10, 13, 16, 19, 22, 25, 28, 31, 34, 37, 40, 43, 46, 49, 52,
55,58, 61, 64, 67,70, 73,76, 79, 82, 85, 88, 91, 94, 97, 100, 103, 106 va 109, trong do
khudn polynucleotit c6 thé bidu hién & té bao chu dé tao ra enzym ma oxy héa lignin
tlr nguyén liéu lignoxenluloza. Tt hon 13, cAu tric gen tai to hop con co chira ving
trinh ty khéi dau duoc lién két c6 didu khién dé ting cudong sw biéu hién ctia khudn

polynucleotit.

Theo mdt phuong an dugc wu tién cua sang ché, ching ms6 cua nidm M.
phaseolina duge phén lap tir cdy day bi nhiém. Polypeptit dugc phéan 1ap cling t6t hon

la c6 nguodn goc tr ching nay.

Muc dich khéc nita cia sang ché 1a d& xuit phuong phap tiém nang kha thi vé
mit thuong mai dé phan 14p enzym lam thodi bién lignin tir M. phaseolina dé bt kip
nhu ciu ngay cang tang vé viéc khai thac/sit dung sinh khdi thue vat 1am nguén tai
nguyén tai tao dugc dé san xuét san pham xenluloza.

Muc dich khac cua sang ché 1a dé cap dén viéc s dung chét 1am thoai bién
lignin trong cac nganh cdng nghiép thirc dn gia sic, nhién liéu sinh hoc, bot g0, vai dét

va giay.
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Ngudi ¢6 hiéu biét trung binh trong linh vuc s& d€ dang nhan ra rang sang ché
dugce 1am cho thich hgp d€ thuc hién cac muc dich va dat dugce két qua va vu diém da
dé cap, cling nhu 1a két qua va vu diém von c¢6 trong d6. Cac phuong 4n dugc mo ta
trong ban mo ta nay khong nham lam gidi han pham vi cua sang che.

M6 ta van tat cac hinh vé

Cé4c hinh v& kém theo, ma dugc két hgp vao va tao thanh mot phan cia ban mo

ta, minh hoa cac phuong an cia sang ché va, cung v4i phan mo ta, gidi thich nguyén ly

cua sang ché.

Fig. 1 thé hién cu tric chung cta lignin gd mém. Ciu triic arylglyserol-B-aryl
ete chinh dugc thé hién c6 mau do. Ban dd léng thé hién ruou coniferyl, khéi xay dung

phenylpropanoit cia lignin gb mém.

Fig. 2 thé hién sy phén cit & bén trong chu trc arylglyserol-B-aryl ete lignin

khong phenol bing cach oxy héa bang lignin peroxidaza.

Fig. 3 1a 4nh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong do6
duong 1 1a polynucleotit cta lignin peroxidaza cia SEQ ID NO. 1 va duong M 1a
thang khdi lugng phan tir ADN.

Fig. 4 la 4nh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 1a polynucleotit cta lignin peroxidaza cia SEQ ID NO. 4 va duong M la
thang khdi lugng phan tir ADN.

Fig. 5 12 anh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 1a polynucleotit cta lignin peroxidaza cia SEQ ID NO. 7 va duong M la
thang khdi lugng phan tr ADN.

Fig. 6 1a anh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 1a polynucleotit ciia cloperoxidaza cia SEQ ID NO. 13 va duong M 1a thang
khéi lugng phan tr ADN.

Fig. 7 1a 4nh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong dé

duong 1 1a polynucleotit cua cloperoxidaza cia SEQ ID NO. 16 va duong M la thang
khéi luong phan tir ADN.
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Fig. 8 1a anh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 la polynucleotit cta cloperoxidaza cia SEQ ID NO. 19 va duong M Ia thang
khéi lwgng phan tit ADN.,

Fig. 9 1a anh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 1a polynucleotit ctia cloperoxidaza ciia SEQ ID NO. 22 va duong M 1a thang
khdi lugng phén tir ADN.

Fig. 10 12 anh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 1a polynucleotit ctia cloperoxidaza ciia SEQ ID NO. 25 va duong M la thang
khéi lrong phén tir ADN.

Fig. 11 14 anh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 la polynucleotit ciia haemperoxidaza cua SEQ ID NO. 28 va duong M la
thang khdi luong phéan tir ADN.

Fig. 12 1a anh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong dé
duong 1 la polynucleotit ciia haemperoxidaza cua SEQ ID NO. 31 va duong M 1a
thang khéi lugng phén tir ADN.

Fig. 13 la anh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong dé
duong 1 1a polynucleotit ciia haemperoxidaza cia SEQ ID NO. 34 va duong M la
thang khéi Iugng phan tir ADN.

Fig. 14 12 anh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 1a polynucleotit ciia haemperoxidaza cua SEQ ID NO. 37 va duong M la
thang khéi lugng phéan tir ADN.

Fig. 15 12 4nh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 1a polynucleotit ciia haemperoxidaza cua SEQ ID NO. 40 va duong M la
thang khdi lwong phén ttir ADN.

Fig. 16 1a anh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 1a polynucleotit ciia haemperoxidaza ciia SEQ ID NO. 43 va duong M la
thang khéi lugng phéan tir ADN.

Fig. 17 1a 4nh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 1a polynucleotit cia da dong oxidaza ctia SEQ ID NO. 46 va duong M la
thang khéi lvgng phéan tir ADN.
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Fig. 18 12 4nh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 1a polynucleotit cua da dong oxidaza cia SEQ ID NO. 49 va duong M 1a
thang khdi lugng phén tir ADN.

Fig. 19 1 4nh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 la polynucleotit cua da dong oxidaza cia SEQ ID NO. 52 va duong M 1a
thang khdi lugng phan tir ADN.

Fig. 20 12 anh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 la polynucleotit cua da ddng oxidaza cua SEQ ID NO. 55 va duong M la
thang khéi luong phan tir ADN.

Fig. 21 1a 4nh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong do
duong 1 1a polynucleotit clia da dong oxidaza ctia SEQ ID NO. 58 va duong M la
thang khéi lugng phéan tir ADN.

Fig. 22 1a anh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 1a polynucleotit cua da dong oxidaza cia SEQ ID NO. 64 va duong M la
thang khdi lugng phan tir ADN.

Fig. 23 12 4nh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 1a polynucleotit cua da dong oxidaza cia SEQ ID NO. 67 va dudng M la
thang khdi lugng phan tir ADN.

Fig. 24 12 4nh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 la polynucleotit cia da dong oxidaza cua SEQ ID NO. 70 va duong M Ia
thang khéi lugng phan tir ADN.

Fig. 25 12 4nh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 1a polynucleotit cua da ddng oxidaza cia SEQ ID NO. 73 va dudng M la
thang khéi lugng phan tit ADN.

Fig. 26 1a anh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 1a polynucleotit cua da dong oxidaza cua SEQ ID NO. 76 va dudng M 1a
thang khéi lwong phan tir ADN.

Fig. 27 la anh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6

duong 1 1a polynucleotit cua da ddng oxidaza cua SEQ ID NO. 79 va duong M 1a
thang khéi lugng phan tr ADN.
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Fig. 28 14 anh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 1a polynucleotit cia da ddng oxidaza ctia SEQ ID NO. 82 va dudng M la
thang khdi lugng phan ttt ADN.

Fig. 29 14 anh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 1a polynucleotit cua da ddng oxidaza ciia SEQ ID NO. 85 va duong M la
thang khdi lugng phén tir ADN.

Fig. 30 12 anh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 1a polynucleotit cua da ddng oxidaza cia SEQ ID NO. 88 va dudong M la
thang khdi lugng phan ttt ADN.

Fig. 31 la anh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 1a polynucleotit ciia da déng oxidaza cia SEQ ID NO. 91 va duong M la
thang khéi lugng phén tir ADN.

Fig. 32 14 anh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 1a polynucleotit cua da ddng oxidaza ciia SEQ ID NO. 97 va dudong M la
thang khéi lugng phan tir ADN.

Fig. 33 1a anh di¢n di trén gel agaroza thé hién két qua khuéch dai PCR trong do6
duong 1 1a polynucleotit cua da ddng oxidaza cua SEQ ID NO. 100 va dudng M la
thang khéi lwgng phén tir ADN.

Fig. 34 1a anh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 la polynucleotit cua da ddng oxidaza cia SEQ ID NO. 103 va duong M la
thang khéi luong phéan tir ADN.

Fig. 35 1a anh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 1a polynucleotit cua da ddng oxidaza cia SEQ ID NO. 106 va duong M la
thang khéi lugng phéan tir ADN.

Fig. 36 14 anh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 1a polynucleotit ciia da dong oxidaza cia SEQ ID NO. 109 va dudng M la
thang khdi lugng phan tir ADN.

M ta chi tiét sang ché
Céac dinh nghia va/hodc phuong phap dugc néu trong ban mo ta nay xac dinh

sang ché va huéng din ngudi c6 hiéu biét trung binh trong linh vuc thuc hién séng
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ché. Trir khi c6 chi din khéc, cac thudt ng@t cAn dwoc hiéu theo cach dung thong
thudng cua nguoi co hiéu biét trung binh trong linh vuc thich hop. O muc d6 ma dinh
nghia va/hodc phuong phap bat ky duoc phét hién 14 khong théng nhat véi dinh nghia
va/hodc phuong phap bat ky néu trong tai liéu tham khao séng ché hoic khong phai
sang ché bat ky duoc vién din trong ban mo ta nay hodc trong tai liéu tham khao bét
ky dugc tim thiy & noi khéc, can hiéu rang dinh nghia va/hodc phuong phap di dugc
dé cap ma duoc cung cap/dugc thira nhan 1 rang trong don ndy s& duge st dung trong
ban mo ta nay. Cac thuat ngix 36 it bao gdm ca nghia s6 nhiéu trir khi ndi dung chi ra
10 rang theo cach khac. Tuong ty, tir "hoac" duoc dy dinh la bao gém cd nghia "va" trir
khi ndi dung chi ra rd rang theo cach khac. Do d6 "gdm c6 A hodc B" nghia la bao
gém A, hodc B, hoidc A va B. Can hiéu thém réng tat ca cac gia tri kich thuée bazo
hodc kich thudc axit amin, va tht ca trong luong phan tir hodc khdi lugng phén t,
duoc néu dbi véi axit nucleic hodc polypeptit 1a xap xi, va duge néu dé mo ta. Mic du
phuong phap va nguyén liéu twong tu hodc twong duong véi phuong phap va nguyén
liéu duoc mo ta trong ban mo ta nay ¢o thé dugc st dung trong viéc thuc hién hodc thir

nghiém sang ché, phuwong phap va nguyén liu thich hop duoc md ta dudi day.

Sang ché dé xuit trinh tw nucleotit cia M. phaseolina ma héa cho
protein/enzym tham gia vao su thodi bién lignin. Gen ma héa cho protein c¢6 hoat tinh
enzym ma dé st dung trong cong nghiép hodc dugc quan tAm trong cdng nghiép. Trinh
tu hé gen theo sang ché mi hoa cho enzym dugc xéc dinh trude hét bang cach so sénh
trinh tu nucleotit cia ADN hé gen M. phaseolina va trinh ty nucleotit cia gen enzym
da biét cua vi sinh vat khac. Trudc sing ché nay, trinh tu nucleotit cia gen M.
phaseolina, khung doc md, vi tri clia cdc exon va céc intron, cAu tric cia enzym, va sy
hitu ich tiém nang cta chiing trong cdc nganh cdng nghiép khac nhau, chang han nhu
cac trinh tu nucleotit tham gia vao viéc san xuét thuc pham va thirc dn chin nuoi, do

udng, vai dét va thuoc tay, chua dugc bict dén.

Phan tich trinh ty hé gen ciia M. phaseolina phat hién ra sy phong phu cia gen
mi hoa cho enzym ma lam thodi bién lignin ¢ thyc vat. Trinh tu nucleotit dugc chu
thich ban diu bang chuong trinh phan mém, chiang han nhu Genecan va Glimmer M
(The Institute of Genome Research, Rockville, NM), ma ¢6 thé xac dinh céc vung ma

héa gia dinh, céc intron, va chd ghép ndi. Su lya chon thém tu dong va béng tay cua
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trinh tu nucleotit dugc thuc hién dé tinh ché va thiét lap dac diém chinh x4c cua céc

vung ma héa va cac dic diém gen khéc.

Trén 14000 cADN tir M. phaseolina dugc doc trinh tyr mot phén hodc toan bo.
Trong sb chung ba muoi bdy cADN ma héa cho enzym méi c6 vai tro gia dinh trong

su thoai bién lignin dwgc phét hién.

Khung doc md (ORF) dugc phan tich theo sy doc trinh ty hoan toan hodc mot
phan cia cac dong clia thu vién cADN ¢6 ngudn gde tr mARN M. phaseolina va dugc
phan tich thém bang cach sir dung phidn mém phan tich trinh tw, va bang cach x4c dinh

do twong dong véi cac trinh tu da biét trong co s& dit liéu (cong cong/ tu nhan).

Trong ban md ta nay, mot sd thudt ngit trong toan bd ban md ta c6 nghia nhu

duge chi ra trir khi dugc chi ra rd rang la ¢ nghia khéc.

Nhu dugc dung trong ban md ta nay, “polynucleotit” la trinh ty nucleotit chang
han nhu méanh axit nucleic. Polynucleotit ¢6 thé 1a polyme cia ARN hoic ADN tiic la
mach don hodac mach kép, tiy y c6 chira bazo nucleotit téng hop, khong tu nhién hodc
duoc thay dbi. Polynucleotit & dang polyme ctia ADN c6 thé dugc bao gdm mdt hozic
nhiéu doan ctia cADN, ADN hé gen, ADN téng hop, hodc hdn hop cta ching.
Polynucleotit dugc phan 1dp theo sang ché c6 thé bao gdm it nhit mot trong sb 150
nucleotit lién tiép (ca nguoc chidu va xubi chiéu) c6 ngudn gdc tir SEQ ID NO. 1, 4, 7,
10, 13, 16, 19, 22, 25, 28, 31, 34, 37, 40, 43, 46, 49, 52, 55, 58, 61, 64, 67, 70, 73, 76,
79, 82, 85, 88, 91, 94, 97, 100, 103, 106 va 109, hodc trinh tu bd sung cua céc trinh ty
nay.

"Polypeptit" nhu dugc dung trong ban mo ta nay, 1a mach don thang cla axit
amin dugc lién két cing nhau bang lién két peptit, va thudong c6 trinh tw ¢ chidu dai

16n hon 100 axit amin.

"Puoc phéan 1dp" nghia dugc lam thay d6i "boi ban tay con nguoi" tir tinh trang
tu nhién. Néu hop phdn hodc chét cé trong tw nhién, né "dugc phan lap" néu n6 da
dugc thay ddi hodc duge léy ra tr moi truong ban dau cua no, hodc ca hai. Vi dy,
polynucleotit hoac polypeptit c6 mat tu nhién ¢ thuc vat hodc dong vat sdng khong
"dugc phan 14p," nhung cung polynucleotit hodc polypeptit d6 dugc tach ra tir nguyén
liéu déng tdn tai cua tinh trang tu nhién cia né "dugc phén 1ap", 1a thuat ngt dugce st

dung trong ban mo ta nay.
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Thuat ngit “gen”, nhu dugc dung trong ban mo ta nay, dugc xac dinh 1a trinh tu
hé gen ciia nAm M. phaseolina, cu thé 13 trinh tu polynucleotit ma hoéa cho polypeptit

cua mot loat cac enzym tham gia vao con dudng thoai bién lignin.

"Trinh ty md héa" hodc "ving ma héa" ding dé chi phan tir axit nucleic c6
thong tin trinh tu can dé tao ra san phim gen, ching han nhu axit amin hoic
polypeptit, khi trinh tu nay duoc biéu hién. Trinh ty ma hoa c6 thé bao gém cac trinh
tu khong dugce dich ma (vi du, céc intron hodc cac viung khong dugc dich ma 5° hodc
3’) & trong cac vung dugce dich ma, hodc ¢o thé thiéu cac trinh tu khong dugc dich ma

xen k& nay (vi du, nhu trong cADN).

Thuét ngit “doan mdi” nhu duoc ding trong ban md ta ndy, 1a oligonucleotit c6
kha ning lién két véi trinh tu axit nucleic dich va lam mdi cho sy tong hop axit
nucleic. Oligonucleotit khuéch dai nhu duge xac dinh trong ban mo ta nay t5t hon 1a
¢6 chidu dai ndm trong khoang tir 10 dén 50, t6t nhét 1a tir 15 dén 25 nucleotit. Mic du
vay, oligonucleotit khuéch dai theo sang ché c6 thé dugc tong hop héa hoc va

oligonucleotit nay khdng phai la axit nucleic c6 trong tu nhién.

Chir viét tit trong toan bd ban md ta dung dé chi axit nucleic ¢6 chira trinh ty
nucleotit 12 chir viét tit mot ky tu thong thuong. Do d6, khi bao gdm trong axit
nucleic, nucleotit ma hoéa c¢6 trong tw nhién dugc viét t4t nhu sau: adenin (A), guanin
(G), xytosin (C), tymin (T) va uraxin (U). Ngoai ra, trir khi dugc x4c dinh theo cach

khdc, trinh ty axit nucleic duge thé hién trong ban mo ta nay 1a theo chidu 5’ —3'

Nhu duge dung trong ban md ta nay, thuat ngit “bd sung” va tir phat sinh ctia
n6 dugc sir dung dé chi sy bit cip cua axit nucleic theo quy tdc da biét 1a A bat cap vé6i
T hodac U va C bt cap véi G. Su bd sung cd thé 1a “mot phén” hoac “hoan toan”.
Trong su b sung mot phan, chi mot sd bazo axit nucleic dugc bt cip theo quy tic bat
cap bazo; trong khi do trong sy bd sung hoan toan hodc toan b, tit ca cic bazo duoc
bét cap theo quy tic bét cap. Mirc d6 bd sung giita cac soi axit nucleic ¢6 thé ¢6 anh
huéng dang ké 1én hiéu qua va d6 manh cua sy lai héa giita cac soi axit nucleic nhu da
biét trong linh vuc. Hiéu qua va do manh cta sy lai héa phy thudc vao phuong phap

phat hién.
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Thuat ngir "té bao chu", nhu duge ding trong ban md ta nay, bao gbm dang té
bao bt ky ma d& bi bién nap, chuyén nap, tai nap, biéu hién va dang twong ty véi cdu

triic axit nucleic hodc vit truyén bi€u hién c6 chira polynucleotit theo sang che.

Thuét ngit "dugc lién két c6 didu khién" trong ban mo ta niy c6 nghia 1a ciu
hinh trong d6 trinh ty didu khién duoc dit & vi tri thich hop so véi trinh tw mé hoa cta
trinh tu polynucleotit sao cho trinh tu diéu khién diéu khién su biéu hién cia trinh tu

ma hoa cua polypeptit.

“Vat truyén” thuong ding dé chi don vi sao chép, ching han nhu plasmit,
phago, cosmit, ndm men hodc virut ma manh axit nucleic khac c6 thé duoc cai xen co
diéu khién vao d6 sao cho mang lai sy sao chép hodc su biéu hién ctia manh nay.
Thuat ngit "vat truyén" ciing nham ding dé chi phan tir axit nucleic ¢6 kha ning van
chuyén axit nucleic khic vao noi ma né duge lién két. Mot dang cta vat truyén Ia
"plasmit," ma dung dé chi thong long ADN mach kép dang vong ma doan ADN bd
sung c6 thé dugc ndi vao do. Dang khac cta vét truyén la vat truyén virut, trong do6
doan ADN bd sung cO thé dugc ndi vao hé gen virut. Cac vat truyén nhét dinh c6 kha
nang tu sao chép & té bao chil ma ching duogc dwa vao (vi du, vat truyén vi khuén ¢6 vi
tri khoi dau sao chép vi khuén va vat truyén dong vat co vu thé két hop). Vit truyén
khéc c6 thé duge hop nhét vao hé gen cua té bao chi khi dua vao trong té bao chu, va
bang cach d6 dugc sao chép cung v6i hé gen vat chi. Ngoai ra, vat truyén nhit dinh c6
kha ning dinh huéng su bidu hién cua gen ma chung dugc lién két c6 diéu khién véi.
Vit truyén nay trong ban md ta ndy dugc dé cap dén 1a "vat truyén biéu hién tai td
hop" (hodc don gian 14, "vét truyén biéu hién"). Nhin chung, vat truyén biéu hién dé sir
dung trong k¥ thuat ADN tai td hop thudng & dang plasmit. Trong ban md t& nay,
"plasmit" va "vat truyén" c6 thé dugc dung thay thé 14n nhau vi plasmit 1a dang thuong
dung nhit cta vat truyén. Tuy nhién, sing ché duoc du dinh 12 bao gdm cac dang khac
cua vat truyén biéu hién, chéng han nhu vat truyén virut (vi du, thiéu kha nang tu sao
chép retrovirut, adenovirut va virut duogc két hop adeno), ma c6 chirc ning tuong
duong.

Thuét ngit "cAu tric axit nucleic" hodc "cAu trac ADN" d6i khi duoc st dung dé
chi trinh ty ma héa hoic trinh tw dugc lién két ¢6 diéu khién véi trinh ty diéu hoa thich
hop va dugc cai xen vao vt truyén dé bién nap té bao. Thuat ngit ndy c6 thé duoc

dung thay thé 1an nhau v6i thuét ngit "ADN bién nap" hoic "gen chuyén".
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Thuét ngtr "trinh ty khoi dau" nhu duoce dung trong ban mo ta nay, dung dé chi
trinh tu axit nucleic ma c6 chirc ning diéu khién sy phién mi ciia gen xudi chiéu.
Trinh ty khéi dau thudng thich hop dbi véi té bao chu trong d6 gen dich s& dugc biéu
hién. Trinh tu khéi ddu cing véi trinh tu axit nucleic diéu hoa phién ma va dich ma
khac (ciing duge goi 1a “trinh ty diéu khién™) 1a cin thiét dé biéu hién gen nhét dinh,
Nhin chung, trinh ty diéu hoa phién ma va dich ma bao g6m, nhung khong giGi han &,
trinh tu khéi dau, vi trf lién két ribosom, trinh ty m& dau va két thuc phién ma, trinh tu

mé& dau va két thuc dich ma, va trinh tu ting cudng hodc trinh tu kich hoat.

Thuét ngit “in vitro” nhu dugce dung trong ban mo ta nay, dung dé chi phan ting
sinh hoc x4y ra trong mdi truong nhan tao bén ngoai sinh vat sdng, ma thuong duoc
thuc hién trong phong thi nghiém bang cach sir dung céc thanh phan cua sinh vat ma
da duoc phéan 14p tir hoan canh sinh hoc thong thudng cua ching dé cho phép thuc

hién phén tich chi tiét hon va thuan tién hon.

Thuét ngit "d6 twong ddng theo %" duge st dung thay thé 1an nhau trong ban
mo ta nay véi thuat ngir "do ddng nhit theo %" trong ban mo ta ndy va ding dé chi
muc do cua trinh tu axit nucleic hodc axit amin dd df“mg nhét gifra trinh ty axit nucleic
ma ma hoa cho bét ky trong sb polypeptit theo séng ché hoic trinh ty axit amin cta
polypeptit theo sang ché, khi duogc sip thing hang bang cach sir dung chuong trinh sip
thang hang trinh tu.

Vi du, nhu duge dung trong ban mo ta nay, do tuong ddng 80% c6 nghia gidng
nhu 1a do ddng nhét trinh tu 80% dugc xac dinh bang thuat toan xdc dinh, va theo d6
thé twong ddng cua trinh tu nhét dinh c6 do ddng nhét trinh tu 16n hon 80% trén chiéu
dai cua trinh tu nhét dinh. Mtc d6 vi du cta do déng nhét trinh ty bao gém, nhung
khong gidi han &, do d@)ng nhét trinh tu 80, 85, 90, 95, 98% hoic 16n hon so véi trinh
tu nhit dinh, v/ du, trinh tw ma hoéa ddi véi polypeptit bét ky trong sb cac polypeptit

theo sang ché, nhu dugc mo ta trong ban mo ta nay.

Chuong trinh may tinh vi du ma c6 thé dugc st dung dé xac dinh do6 déng nhét
gitta hai trinh tu bao gém, nhung khong gidi han &, bd chuong trinh BLAST, v/ du,
BLASTN, BLASTX, va TBLASTX, BLASTP va TBLASTN, c6 thé truy cap cong

cong tai www.ncbi.nlm.nih.gov/BLAST.
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Tra cu trinh ty thuong duoc thyc hién béng cach si dung chuong trinh
BLASTN khi danh gié trinh ty axit nucleic nhéit dinh so v&i trinh ty axit nucleic trong
trinh ty ADN ngan hang gen va co sé dit liéu cong cong khac. Chuong trinh BLASTX
duogc uu tién dé tra ctru trinh tyu axit nucleic ma da duoc dich ma trong tht ca cac khung
doc m& ddi voi trinh tu axit amin trong trinh tu protein ngdn hang gen va co s& dit liéu

cong cdng khic.

Su sdp thing hang duoc wu tién cla trinh tu dugc chon dé xac dinh "d6 dong
nhét theo %" gitta hai hodc nhiéu trinh tu dugc tao thanh béng cach st dung, vi du,

chuong trinh CLUSTAL-W.

Nhu néu trén, mot phuong an cua sang ché d& cap dén polynucleotit dugc phan
14p ma héa cho polypeptit lam thoai bién lignin dugc phat hién & nAm M. phaseolina
c6 chtra trinh tu nucleotit nhu néu trong SEQ ID NO. 2, 5, 8, 11, 14, 17, 20, 23, 26, 29,
32, 35, 38,41, 44, 47, 50, 53, 56, 59, 62, 65, 68, 71, 74, 77, 80, 83, 86, 89, 92, 95, 98,
101, 104, 107, 110, 1, 4,7, 10, 13, 16, 19, 22, 25, 28, 31, 34, 37, 40, 43, 46, 49, 52, 55,
58, 61, 64, 67, 70, 73, 76, 79, 82, 85, 88, 91, 94, 97, 100, 103, 106 va 109. Do do,
polypeptit l1am thoai bién lignin twong tmg duwoc ma hoéa béi céc trinh tw nucleotit nay
s& mang trinh tu axit amin nhu néu trong SEQ ID NO. 3, 6, 9, 12, 15, 18, 21, 24, 27,
30, 33, 36, 39, 42, 45, 48, 51, 54, 57, 60, 63, 66, 69, 72, 75, 78, 81, 84, 87, 90, 93, 96,
99, 102, 105, 108 va 111.

Theo mdt phuong an, polynucleotit dai 939bp dugc minh hoa trong SEQ ID
NO. 2 la dong cADN nguyén chiéu dai ma hoéa cho protein lignin peroxidaza biéu thi
khung doc m& ma héa cho polypeptit ¢6 312 axit amin, nhu trong SEQ ID NO. 3, ¢6
khéi lugng phan tir tinh duge 14 khoang 32kD. Thong qua phan tich SMART cia SEQ
ID NO. 2, n6 phat hién ra sy c6 mét cua mién Pfam peroxidaza trong trinh tu nay. Ho
protein ¢6 mién Pfam c6 chira va/hodc gdm co peroxidaza ndm gay tiét. Chung la
glycoprotein dang monome tham gia vao viéc lam thoai bién lignin.

Tét hon 13, polynucleotit dai 1116bp dugc minh hoa trong SEQ ID NO. 5 la
dong cADN nguyén chiéu dai ma hoa cho protein lignin peroxidaza biéu thi khung doc
m& ma hoa cho polypeptit ¢6 371 axit amin, nhu trong SEQ ID NO. 6, ¢6 khdi huong
phén tr tinh dugc 1a khoang 40kD. Thong qua phéan tich SMART cua SEQ ID NO. 5,

no6 phat hién ra sy ¢6 mit ctia mién Pfam peroxidaza trong trinh ty nay. Ho protein c6
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mién Pfam c6 chira va/hodc gdm c6 peroxidaza nim gay tiét. Chung la glycoprotein

dang monome tham gia vao viéc lam thodi bién lignin.

Tuong tu, theo mot khia canh khéc, polynucleotit dai 1023bp dugc minh hoa
trong SEQ ID NO. 8 la dong cADN nguyén chiéu dai ma hoa cho protein lignin
peroxidaza biéu thi khung doc m& ma héa cho polypeptit ¢6 340 axit amin, nhu trong
SEQ ID NO. 9, ¢6 khéi luong phan tir tinh dwgc 1 khoang 35kD. Thong qua phan tich
SMART cua SEQ ID NO. 8, né phat hién ra sy c6 mat clua mién Pfam peroxidaza
trong trinh ty nay. Ho protein ¢6 mién Pfam c6 chira va/hodc gdm c6 peroxidaza ndm

giy tiét. Chiing 13 glycoprotein dang monome tham gia vao viéc lam thoai bién lignin.

Theo khia canh khac, polynucleotit ma héa cho cloperoxidaza c6 1260bp nhu
duoc minh hoa trong SEQ ID NO. 11 trong khi protein dugc méa hoa la polypeptit cé
419 axit amin c6 khéi luong phan ti tinh duge 1a khoang 45kD nhu dugc minh hoa
trong SEQ ID NO. 12. SEQ ID NO. 11 ¢6 chura mién Pfam, cu thé 1 peroxidaza 2.

Mién nay tham gia vao sy thodi bién lignin.

Theo khia canh khac, polynucleotit md héa cho cloperoxidaza c6 690bp nhu
duoc minh hoa trong SEQ ID NO. 14 trong khi protein dugc ma hoa 1a polypeptit ¢
229 axit amin c¢6 khéi luong phén tir tinh duoc 1a khoang 25kD nhu dugc minh hoa
trong SEQ ID NO. 15. SEQ ID NO. 14 c6 chtra mién Pfam, cu thé 1a peroxidaza 2.

Mién nay tham gia vao sy thodi bién lignin.

Theo khia canh khéc, polynucleotit ma hoa cho cloperoxidaza c¢6 1194bp nhu
dugc minh hoa trong SEQ ID NO. 17 trong khi protein dugc ma héa la polypeptit ¢6
397 axit amin c6 khdi luong phan tir tinh duge 1a khoang 43kD nhu duge minh hoa
trong SEQ ID NO. 18. SEQ ID NO. 17 c6 chira mién Pfam, cu thé la peroxidaza_2.
Mién nay tham gia vao sy thoéi bién lignin.

Theo khia canh khac, polynucleotit ma hoa cho cloperoxidaza c¢6 1317bp nhu
dugc minh hoa trong SEQ ID NO. 20 trong khi protein dugc ma hoa la polypeptit c6
438 axit amin c6 khdi luong phén tr tinh dugc la khoang 47kD nhu dugc minh hoa
trong SEQ ID NO. 21. SEQ ID NO. 20 ¢6 chira mién Pfam, cy thé la peroxidaza 2.
Mién nay tham gia vao su thodi bién lignin.

Theo khia canh khac, polynucleotit ma hoa cho cloperoxidaza c6 780bp nhu
duoc minh hoa trong SEQ ID NO. 23 trong khi protein duwgec ma héa la polypeptit c6
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259 axit amin c6 khéi luong phan tir tinh dugc 1a khoang 29kD nhu dugc minh hoa
trong SEQ ID NO. 24. SEQ ID NO. 23 ¢6 chira mién Pfam, cu thé 13 peroxidaza 2.

Mién nay tham gia vao sy thodi bién lignin.

Theo khia canh khac, polynucleotit ma héa cho cloperoxidaza c6 951bp nhu
dugc minh hoa trong SEQ ID NO. 26 trong khi protein dwgc ma hoa 1a polypeptit co
316 axit amin c6 khdi luong phéan tir tinh duge 1a khoang 35kD nhu duge minh hoa
trong SEQ ID NO. 27. SEQ ID NO. 26 ¢6 chira mién Pfam, cu thé 13 peroxidaza 2.

Mién nay tham gia vao sy thodi bién lignin.

Theo khia canh khac, polynucleotit ma héa cho haemperoxidaza cé 1116bp nhu
duoc minh hoa trong SEQ ID NO. 29 trong khi protein dwgc ma héa 1a polypeptit co
371 axit amin ¢6 khdi luong phan tir tinh dugc 1a khoang 41kD nhu dwgc minh hoa
trong SEQ ID NO. 30. SEQ ID NO. 29 ¢6 chita mién Pfam, cu thé 1a peroxidaza.
Haemperoxidaza oxy hoa tidu don vi lignin bang cach sir dung hydro peroxit ngoai bao
duoc tao ra béi oxidaza khong lién quan 1am déng chéit nén. Mién nay tham gia vao su
thoéi bién lignin.

Theo khia canh khac, polynucleotit ma hoa cho haemperoxidaza c6 1623bp nhu
duoc minh hoa trong SEQ ID NO. 32 trong khi protein dugc ma hoéa la polypeptit ¢
540 axit amin c6 khdi lugng phan tir tinh duoc 1a khoang 57kD nhu dugc minh hoa
trong SEQ ID NO. 33. SEQ ID NO. 32 c6 chira mién Pfam, cu thé 1a peroxidaza.
Haemperoxidaza oxy héa tiéu don vi lignin bang cach sir dung hydro peroxit ngoai bao
duoc tao ra boi oxidaza khéng lién quan lam dong chét nén. Mién nay tham gia vao sy
thoai bién lignin.

Theo khia canh khac, polynucleotit ma hdéa cho haemperoxidaza c¢6 1599bp nhu
duge minh hoa trong SEQ ID NO. 35 trong khi protein dugc ma hda la polypeptit co
532 axit amin c¢6 khdi lugng phén ti tinh dugce 1a khodng 57kD nhu dugc minh hoa
trong SEQ ID NO. 36. SEQ ID NO. 35 ¢6 chira mién Pfam, cu thé 1 peroxidaza.
Haemperoxidaza oxy hoa tidu don vi lignin bang cach str dung hydro peroxit ngoai bao
duoc tao ra boi oxidaza khong lién quan 1am dong chat nén. Mién nay tham gia vio su
thoai bién lignin.

Theo khia canh khac, polynucleotit ma héa cho haemperoxidaza c6 2049bp nhu

duoc minh hoa trong SEQ ID NO. 38 trong khi protein dwgc ma héa 1a polypeptit co
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682 axit amin c6 khdi luong phén tr tinh duge 14 khoang 70kD nhu dwgc minh hoa
trong SEQ ID NO. 39. SEQ ID NO. 38 c¢6 chira mién Pfam, cu thé 1a peroxidaza.
Haemperoxidaia oxy héa tiéu don vi lignin bang cach sir dung hydro peroxit ngoai bao
duoc tao ra béi oxidaza khong lién quan 1am dong chat nén. Mién nay tham gia vao sy
thoai bién lignin.

Theo khia canh khac, polynucleotit ma héa cho haemperoxidaza c6 1605bp nhu
dugc minh hoa trong SEQ ID NO. 41 trong khi protein dugc ma héa 1a polypeptit ¢6
534 axit amin c6 khdi lugng phan ti tinh duge 1a khoang 57kD nhu dugc minh hoa
trong SEQ ID NO. 42. SEQ ID NO. 41 ¢6 chita mién Pfam, cu thé la peroxidaza.
Haemperoxidaza oxy hoéa tiéu don vi lignin bang cach sir dung hydro peroxit ngoai bao
duoc tao ra bdi oxidaza khong lién quan lam ddng chat nén. Mién nay tham gia vao sy
thoai bién lignin.

Theo khia canh khéac, polynucleotit ma héa cho haemperoxidaza c6 960bp nhu
dugc minh hoa trong SEQ ID NO. 44 trong khi protein dugc ma hoa la polypeptit ¢6
319 axit amin c6 khdi luong phén tir tinh duoc 1a khoang 35kD nhu dwge minh hoa
trong SEQ ID NO. 45. SEQ ID NO. 44 c6 chira mién Pfam, cu thé 1a peroxidaza.
Haemperoxidaza oxy hda tiéu don vi lignin bang cach sir dung hydro peroxit ngoai bao
duoc tao ra boi oxidaza khong lién quan 1am dong chat nén. Mién nay tham gia vio su
tho4i bién lignin.

Theo khia canh khac, polynucleotit ma héa cho da déng oxidaza (lacaza) c6
1713bp nhu dugc minh hoa trong SEQ ID NO. 47 trong khi protein dugc mé hoa la
polypeptit ¢6 570 axit amin c6 khdi lugng phan i tinh duoc 1 khodng 64kD nhu dugc
minh hoa trong SEQ ID NO. 48. SEQ ID NO. 47 ¢6 chita mién Pfam, cu thé 1a da
ddng oxidaza. Pa dong oxidaza (lacaza) nay 1a protein c6 chia dong, khong haem,

ngoai bao ma xuc tac cho sy oxy hoa mot electron cia phenol thanh gbc phenoxy.

Theo khia canh khac, polynucleotit ma héa cho da dong oxidaza (lacaza) c6
1860bp nhu dugc minh hoa trong SEQ ID NO. 50 trong khi protein dugc ma hda la
polypeptit c6 619 axit amin ¢6 khdi lugng phan ti tinh dugc 1a khoang 69kD nhu dugce
minh hoa trong SEQ ID NO. 51. SEQ ID NO. 50 c6 chua mién Pfam, cu thé 1a da
ddng oxidaza. Pa dong oxidaza (lacaza) ndy la protein c6 chira ddng, khong haem,

ngoai bao ma xuc tac cho su oxy héa mot electron cua phenol thanh gbc phenoxy.
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Theo khia canh khéac, polynucleotit ma héa cho da dong oxidaza (lacaza) c6
1824bp nhu duge minh hoa trong SEQ ID NO. 53 trong khi protein dugc ma hoa la
polypeptit c6 607 axit amin co khéi lwong phan tir tinh duoc 12 khoang 67kD nhu dugc
minh hoa trong SEQ ID NO. 54. SEQ ID NO. 53 c6 chira mién Pfam, cu thé 13 da
dong oxidaza. Da dong oxidaza (lacaza) nay 1a protein c6 chira ddng, khong haem,

ngoai bao ma xuc tac cho sy oxy héa mot electron cua phenol thanh gbc phenoxy.

Theo khia canh khac, polynucleotit ma héa cho da dong oxidaza (lacaza) c6
1737bp nhu duge minh hoa trong SEQ ID NO. 56 trong khi protein dugc mé hoa 1a
polypeptit c6 578 axit amin c6 khdi lugng phan tir tinh duge 14 khoang 63kD nhu duge
minh hoa trong SEQ ID NO. 57. SEQ ID NO. 56 c6 chira mién Pfam, cu thé 14 da
ddng oxidaza. Pa dong oxidaza (lacaza) nay la protein c6 chira dong, khong haem,

ngoai bao ma xuc tac cho sy oxy héa mot electron ctia phenol thanh gbc phenoxy.

Theo khia canh khac, polynucleotit ma héa cho da dong oxidaza (lacaza) c6
1665bp nhu dugc minh hoa trong SEQ ID NO. 59 trong khi protein dugc ma hoa la
polypeptit cd 554 axit amin c6 khéi luong phan tir tinh duge 1a khoang 61kD nhu dugc
minh hoa trong SEQ ID NO. 60. SEQ ID NO. 59 c6 chira mién Pfam, cu thé 1a da
dong oxidaza. Da dong oxidaza (lacaza) nay 1a protein c6 chira dong, khong haem,

ngoai bao ma xuc tac cho sy oxy hdéa mot electron cua phenol thanh gbc phenoxy.

Theo khia canh khéac, polynucleotit ma héa cho da dong oxidaza (lacaza) c6
1803bp nhu duge minh hoa trong SEQ ID NO. 62 trong khi protein duoc ma hoa 1a
polypeptit c6 600 axit amin cd khéi luong phan tir tinh duoc 1a khoang 65kD nhu duge
minh hoa trong SEQ ID NO. 63. SEQ ID NO. 62 ¢6 chira mién Pfam, cu thé 14 da
dong oxidaza. Pa ddng oxidaza (lacaza) nay la protein c¢6 chira dong, khong haem,

ngoai bao ma xuc tac cho sy oxy héa mot electron cua phenol thanh gbc phenoxy.

Theo khia canh khac, polynucleotit ma hoa cho da ddng oxidaza (lacaza) c6
1635bp nhu duge minh hoa trong SEQ ID NO. 65 trong khi protein dugc ma hoa la
polypeptit c6 544 axit amin c6 khdi luwgng phan tir tinh dugc 1a khoang 61 kD nhu
duoc minh hoa trong SEQ ID NO. 66. SEQ ID NO. 65 ¢6 chira mién Pfam, cu thé 1a
da ddng oxidaza. Pa ddng oxidaza (lacaza) ndy 1a protein c6 chia déng, khong haem,

ngoai bao ma xuc tac cho sy oxy hoa mot electron ctia phenol thanh gbc phenoxy.
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Theo khia canh khac, polynucleotit ma héa cho da dong oxidaza (lacaza) c6
1743bp nhu dugc minh hoa trong SEQ ID NO. 68 trong khi protein dugc ma hoéa la
polypeptit c6 580 axit amin c6 khéi lugng phan tir tinh dugc 14 khoang 63kD nhu dugc
minh hoa trong SEQ ID NO. 69. SEQ ID NO. 68 c6 chira mién Pfam, cu thé 1a da
dong oxidaza. Pa dong oxidaza (lacaza) nay la protein c6 chira ddng, khong haem,

ngoai bao ma xuc tac cho sy oxy hoa mot electron cua phenol thanh gbc phenoxy.

Theo khia canh khac, polynucleotit ma héa cho da dong oxidaza (lacaza) c6
1836bp nhu duge minh hoa trong SEQ ID NO. 71 trong khi protein duoc méi hoéa la
polypeptit ¢6 611 axit amin c6 khdi lugng phan tir tinh duge 1a khoang 67kD nhu dugce
minh hoa trong SEQ ID NO. 72. SEQ ID NO. 71 ¢6 chira mién Pfam, cu thé 14 da
dong oxidaza. Pa dong oxidaza (lacaza) nay la protein c6 chira ddng, khong haem,

ngoai bao ma xuc tac cho sy oxy hoéa mot electron cua phenol thanh goc phenoxy.

Theo khia canh khac, polynucleotit mi héa cho da dong oxidaza (lacaza) c6
702bp nhu dugc minh hoa trong SEQ ID NO. 74 trong khi protein dugc ma hoa la
polypeptit c6 233 axit amin ¢ khdi lvgng phan tir tinh dugc 14 khoang 26kD nhu dugc
minh hoa trong SEQ ID NO. 75. SEQ ID NO. 74 ¢6 chtra mién Pfam, cu thé 1a da
ddng oxidaza. Pa dong oxidaza (lacaza) nay la protein c6 chira ddng, khong haem,

ngoai bao ma xuc tac cho sy oxy hoéa mdt electron ctia phenol thanh gbc phenoxy.

Theo khia canh khac, polynucleotit ma hoa cho da ddng oxidaza (lacaza) c6
1854bp nhu dugc minh hoa trong SEQ ID NO. 77 trong khi protein dugc ma hoa 1a
polypeptit ¢6 617 axit amin c¢6 khdi lwgng phén tir tinh dugc 1a khoang 68kD nhu duge
minh hoa trong SEQ ID NO. 78. SEQ ID NO. 77 ¢6 chita mién Pfam, cu thé 1a da
ddng oxidaza. Pa dOng oxidaza (lacaza) nay la protein c¢6 chia ddng, khong haem,

ngoai bao ma xuc tac cho sy oxy héa mdt electron ctia phenol thanh gbc phenoxy.

Theo khia canh khac, polynucleotit ma hoéa cho da dong oxidaza (lacaza) c6
2073bp nhu dugc minh hoa trong SEQ ID NO. 80 trong khi protein dugc ma hoa la
polypeptit cé 690 axit amin c6 khdi lugng phan tir tinh duge 1a khoang 77kD nhu duoc
minh hoa trong SEQ ID NO. 81. SEQ ID NO. 80 c¢6 chira mién Pfam, cu thé 1a da
ddng oxidaza. Pa dong oxidaza (lacaza) ndy la protein c¢6 chira ddng, khong haem,

ngoai bao ma xuc tac cho sy oxy héa mdt electron ctia phenol thanh gbc phenoxy.
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Theo khia canh khéc, polynucleotit ma héa cho da ddng oxidaza (lacaza) c6
1824bp nhu dugc minh hoa trong SEQ ID NO. 83 trong khi protein dugc mia héa la
polypeptit c6 607 axit amin c6 khéi luong phén tir tinh duoc 12 khoang 67kD nhu dugc
minh hoa trong SEQ ID NO. 84. SEQ ID NO. 83 c6 chira mién Pfam, cu thé 13 da
ddng oxidaza. Pa dong oxidaza (lacaza) nay la protein c6 chita ddng, khong haem,

ngoai bao ma xuc tac cho sy oxy héa mot electron ctia phenol thanh goc phenoxy.

Theo khia canh khéc, polynucleotit ma héa cho da ddng oxidaza (lacaza) c6
1932bp nhu dugc minh hoa trong SEQ ID NO. 86 trong khi protein dugc ma hoa 1a
polypeptit c6 643 axit amin co khéi luong phén tir tinh duoc 12 khoang 72kD nhu duoc
minh hoa trong SEQ ID NO. 87. SEQ ID NO. 86 c6 chtra mién Pfam, cu thé 1a da
ddng oxidaza. Da ddng oxidaza (lacaza) nay la protein c6 chira ddng, khong haem,

ngoai bao ma xuc tac cho sy oxy héa mot electron cuia phenol thanh gbc phenoxy.

Theo khia canh khéc, polynucleotit md héa cho da ddng oxidaza (lacaza) c6
1950bp nhu dugc minh hoa trong SEQ ID NO. 89 trong khi protein dugc mi hoa 1a
polypeptit c6 649 axit amin c6 khéi lvgng phan i tinh dwoc 1a khoang 72kD nhu dugc
minh hoa trong SEQ ID NO. 90. SEQ ID NO. 89 c6 chtra mién Pfam, cu thé 1a da
dong oxidaza. Pa dong oxidaza (lacaza) nay l1a protein c6 chira dong, khong haem,

ngoai bao ma xuc tac cho su oxy héa mot electron cua phenol thanh gbc phenoxy.

Theo khia canh khéc, polynucleotit md héa cho da ddng oxidaza (lacaza) c6
2016bp nhu dugc minh hoa trong SEQ ID NO. 92 trong khi protein dugc ma héa la
polypeptit c6 671 axit amin c6 khéi luong phén tir tinh dugc 12 khoang 74kD nhu dugc
minh hoa trong SEQ ID NO. 93. SEQ ID NO. 92 c¢6 chira mién Pfam, cu thé 1a da
dong oxidaza. Pa ddng oxidaza (lacaza) nay 1a protein c6 chira ddng, khong haem,

ngoai bao ma xuc tac cho sy oxy héa mot electron cua phenol thanh gbc phenoxy.

Theo khia canh khéc, polynucleotit md héa cho da ddng oxidaza (lacaza) c6
2085bp nhu dugc minh hoa trong SEQ ID NO. 95 trong khi protein dugc mé hoa la
polypeptit c6 694 axit amin c6 khéi lugng phén tit tinh duge 1a khoang 78kD nhu dugc
minh hoa trong SEQ ID NO. 96. SEQ ID NO. 95 c¢6 chira mién Pfam, cu thé la da
dong oxidaza. Pa ddng oxidaza (lacaza) ndy 1a protein c6 chira dong, khong haem,

ngoai bao ma xuc tac cho sy oxy héa mot electron cua phenol thanh gbc phenoxy.
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Theo khia canh khic, polynucleotit ma hoa cho da dong oxidaza (lacaza) c6
1821bp nhu duge minh hoa trong SEQ ID NO. 98 trong khi protein dugc ma hoéa la
polypeptit c6 606 axit amin c6 khéi lugng phén tir tinh dugc 1a khoang 68kD nhu dugc
minh hoa trong SEQ ID NO. 99. SEQ ID NO. 98 ¢6 chtra mién Pfam, cu thé 1a da
ddng oxidaza. Pa dong oxidaza (lacaza) nay la protein c6 chira dong, khong haem,

ngoai bao ma xuc tac cho sy oxy héa mot electron ctia phenol thanh gbc phenoxy.

Theo khia canh khac, polynucleotit ma hoa cho da dong oxidaza (lacaza) c6
1854bp nhu dugc minh hoa trong SEQ ID NO. 101 trong khi protein dugc ma hoéa la
polypeptit c6 617 axit amin c6 khdi lwong phan ti tinh duge 1a khodng 68kD nhu dugc
minh hoa trong SEQ ID NO. 102. SEQ ID NO. 101 ¢6 chira mién Pfam, cu thé 1a da
ddng oxidaza. Pa dong oxidaza (lacaza) nay la protein c¢6 chia dong, khong haem,

ngoai bao ma xuc tac cho sy oxy héa mdt electron cta phenol thanh gbc phenoxy.

Theo khia canh khac, polynucleotit mi héa cho da dong oxidaza (lacaza) c6
1815bp nhu dugc minh hoa trong SEQ ID NO. 104 trong khi protein duoc ma hoa 1a
polypeptit c6 604 axit amin c6 khdi lwong phan tir tinh duoc 14 khoang 67kD nhu dugc
minh hoa trong SEQ ID NO. 105. SEQ ID NO. 104 c6 chtra mién Pfam, cu thé 1a da
dong oxidaza. Pa dong oxidaza (lacaza) niy 1a protein c6 chira dong, khong haem,

ngoai bao ma xuc tac cho sy oxy hoéa mot electron cua phenol thanh gbc phenoxy.

Theo khia canh khac, polynucleotit md hoa cho da ddng oxidaza (lacaza) c6
1632bp nhu dugc minh hoa trong SEQ ID NO. 107 trong khi protein dugc mé hoa 1a
polypeptit c6 543 axit amin co khéi lugng phan tir tinh duge 14 khoang 61kD nhu dugc
minh hoa trong SEQ ID NO. 108. SEQ ID NO. 107 c6 chira mién Pfam, cu thé 1a da
ddng oxidaza. Pa dong oxidaza (lacaza) nay la protein c¢6 chia dong, khong haem,

ngoai bao ma xtc tac cho sy oxy héa mot electron cuia phenol thanh gbc phenoxy.

Theo khia canh khac, polynucleotit ma héa cho da dong oxidaza (lacaza) c6
1752bp nhu dugc minh hoa trong SEQ ID NO. 110 trong khi protein dugc ma hoa la
polypeptit c6 583 axit amin c6 khéi luong phan tir tinh duoc 1a khoang 64kD nhu dugc
minh hoa trong SEQ ID NO. 111. SEQ ID NO. 110 c6 chira mién Pfam, cu thé 1a da
ddng oxidaza. Pa dong oxidaza (lacaza) nay la protein ¢ chta dong, khong haem,

ngoai bao ma xtc tac cho sy oxy héa mot electron cua phenol thanh gbc phenoxy.

-23-



28548
Céc trinh ty dugc dé xuét bai sang ché ciing ¢6 thé duoc dung lam nguyén lidu
didu ché cho su cai bién hop ly hoic thiét ké ctia enzym m&i c6 cic tinh chét lam cho

enzym c6 thé thyc hién tt hon trong cac quy trinh doi hoi khat khe.

Ban mé ta ndy bao gdm noi dung trong cic yéu ciu bao ho kém theo, ciing nhu
l1a ndi dung cua ph?m md ta trén day. Mac du sang ché nay dugc mo td & dang dugc vu
tién v6i mirc do cu thé nhét dinh, can hiéu r%lng viéc mo ta dang dugc uvu tién nay chi
lam vi du va nhiéu thay ddi vé chi tiét ctia cau triic va su két hop va su sip xép clia céac
phén ¢6 thé duoc 4p dung ma khong nim ngoai pham vi cia sang ché va yéu cau bao

ho.

Céc tai liéu khac nhau dugce vién dan trong ban md td nay chi nhdm muc dich

tham khdo.
Vi du thye hién sang ché

Céc vi du sau ddy nhim minh hoa thém cho sing ché, khong nham lam gidi han

sang ché & cac phuong 4n cu thé duge mo ta trong do.
Vidu I: Thiét ké va téng hop doan moi

Poan mdi dugc st dung trong nghién ciru nay dugc thiét ké tir hé phién ma
dugce chon loc béng tay va “md hinh gen” duogc du doan tur trinh ty hé gen cua M
phaseolina mso6, b%lng cach lua chon cac trinh tu béng tay véi cac ORF hoan chinh
hoic bang cach sir dung co s& dit lidu trong d6 gen twong tu dd dugc phan 1ap thanh
cong tir thue vat khac. Phan tich thong tin sinh hoc so sanh cta cic trinh tu nucleotit
thu dugc tir hé phién ma dugc thyc hién bﬁng cach st dung NCBI BLAST, BLASTP,
RPS-BLAST, BLASTX va PSI-BLAST dé xac dinh dang tuong dong cta gen lién
quan va dé xac dinh chinh xéc gen. su sép théng hang trinh tu nucleotit dugc thuc hién
thong qua clustal W phién ban 1.82 bét cir khi ndo tim thdy nhiéu trinh ty tir “td hop
gen”. Sau d6, su sdp thang hang nay dugc hi¢u chinh. Poan mdi dac hiéu gen (ca xudi
va nguoc) duoc chon loc bang tay hodc thong qua Doan mdi 3 cdng véi cong cu va

doan mdi duge téng hop tuy chinh.

T4t ca céac oligonucleotit dugc sir dung trong nghién ctru nay duge tong hop va

duge tinh ché bing HPLC boi nha cung cAp va mua cia hing Integrated DNA
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Technologies (IDT). Dung dich dy trit 100pmol dugc didu ché trong ddH,O da thanh

trung va dugc luu trit & nhiét do -20°C, trong cac phan phan uéc dé sir dung.

Trinh tu oligonucleotit dugc sir dung lam doan mdi cho PCR

Tén gen

SEQ
D
NO.

Nhan
dang
trinh
tu

Trinh ty doan moi

San ,phém
khuéch
dai (bp)

lignin peroxidaza

112

Xuoi
GAGACCGCTACACCCACCCCT

113

Ngugc
CACCGCACTACGACCTCGCT

1155

lignin peroxidaza

114

Xuoi1
GTCGTCGCGTGGCTGCTAGA

115

Nguoc
CCAGGCATCGGGGAACTTCGG

1276

lignin peroxidaza

116

Xuoi1
GGCGGCTCTCTCGCAGACGTA

117

Nguoc
GCCCTGCCCCAACCGATTCA

1234

Cloperoxidaza

10

118

Xuoi TGCTGCCTCCGCTCTGTCGC

119

INguoc
CGCACCATGTCGCCTCTGCC

1769

Cloperoxidaza

13

120

Xuoi1
AACCGCTTTACCTGCCAGCCA

121

Nguogc
ATTGGGGTCGGTGCTCAGGAGT

064

Cloperoxidaza

16

122

Xuodi
ACGGAGCACATGAACACCGTCC

123

Nguoc
CTTCGCACCGCGAGCAGAGG

1777

Cloperoxidaza

19

124

Xuoi
TCCCGCGAGCCCTTGGTCTG

125

Nguoc
GCCCTCGCTGGTTCCTTTGCT

1644

Cloperoxidaza

22

126

Xudi ATGTTTTGTTTCGCGCCGCT

1265
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127

Nguogc
AATCTACCACTCCCGTCCCGC

Cloperoxidaza

25

128

Xuoi
ACCGCCGCCTTCGTTTACGTC

129

Ngugc
GCCCGCTTACTTTGCCGGTC

475

Haem peroxidaza

28

130

Xudi
TCGCCTGTGCTCACACCACG

131

Nguogc
TTAACGTCCGCCAAGCACGC

1235

Tén gen

SEQ
D
NO.

Trinh tu doan moi

San
phim
khuéch
dai (bp)

Haem peroxidaza

31

132

Xuoi
CGTTCCCAAGCCCGACGACTC

133

Nguogc
GGGCAAGTCCCCAAGCCCATC

1177

Haem peroxidaza

34

134

Xudi
AATGCGGTTTCTCGGGGGCT

135

Nguogc

TGTTGCTGGCCCTATGAAGGCAT]

1762

Haem peroxidaza

37

136

Xudi
CCATGGCAAGGCATCCCGGC

137

Nguoc
TGTGGCATCCCAACAGGGGC

1172

Haem peroxidaza

40

138

Xuoi
TGGACCTGGCCGTCAAACCG

139

Ngugc
GCCTCACAGAGCCGCACACTC

1488

Haem peroxidaza

43

140

Xudi
CAGGCATGCGCTACGAGGCT

141

Ngugc

A

ACCAGCTTACAGACGTGCCCTG

800

Pa ddng oxidaza

46

142

Xudi

TGGGCGGGCAGGTACGTGAAT

1935
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143 Ngugce
TCCGTGCTCTGGCCTCGCAT
144 Xuoi
. GCTGGCGACGACAAGTGGCT
Da dong oxidaza 49 2033
145 Nguoc
CCACAGAGTTCGCGAGGCCC
146 Xudi1
. CATCCCACCGCGGGAAGCCT
Da dong oxidaza 52 2172
147 Ngugce
ATCCCCGCCGTCACGGTTTT
148 Xudi
. TCGTTGAAGTCGCTGTCCCGT
Da dong oxidaza 55 1944
149 Nguoc
GCCCCGCACACCTGCCATAG
150 Xudi
TGCTTGCTCAAGGGCGCTCA
Da dong oxidaza 58 151 Nguge 2177
TCAACTCAGACTACTGTCGAAG
TGC
SEQ Trinh tu doan mbi San pham
Tén gen ID khuéch
NO. dai (bp)
152 Xuoi
. CACTGGCACGGCTTCACGCA
Da dong oxidaza 61 4930
‘ 153 Ngugce
CCGCTACGCGGTCGACTCCT
154 Xuoi
. CACCCTCCGGTCGGGTAAGT
Da dong oxidaza 64 2116
155 Nguoc
TACAGGTGCTATGCCAGCGTGC
156 Xuoi
. TAGCATCGGCACAACGCCCAT
Da dong oxidaza 67 1246
157 Nguoc
GAACCGGTGGCCGTGAAGGTG
158 Xuoi
. ACCCACCGCTCGCTCTCACA
Da dong oxidaza 70 2083
159 Nguoc
TGGAAATGCGCAGAAGGACCGT
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160 Xudi
. GCACGACATGTGGATTGCGGC
Dba dong oxidaza 73 788
161 Nguoc
TTGCCAGCCGTGCTCCGTCA
162 Xudi
. ACGACGTTGCAAGCTCCGCC
Da dong oxidaza 76 2022
163 Nguoc
CCATCGGGCATAGAAGTCGCCG
164 Xudi
. TTCACCGGAGTCGCCTTCCCA
ba dong oxidaza 79 2249
165 Nguogc
CGACGGGCTGCAGTACGAGA
166 Xudi
. AATCCCCTCTCACCTCGCCGC
ba dong oxidaza 82 2103
167 Nguoc
GGCCACCCCTCAGAGACCGGA
168 Xudi
CGCCGAACCAAAGCCTCCTCC
Da dong oxidaza 85 169  Ngugc 2858
GCACAGGAGAAAGAGCTCACCC
C
170 Xudi1
. TCGCCCGTCCAGGAGAGATA
Da dong oxidaza 88 2208
171 Ngugc
CCCCCATCTACCGGCCATTC
172 Xudi
. ATGAGGGGTAATCGCGACGG
Pa dong oxidaza 91 2382
173 Nguoc
CCCTCTCACAACTGACCCTGT
174 Xudi
. TCACTCAGTGCCCTACCGCTCC
Da dong oxidaza 94 1299
175 Ngugc
CCGCAACGACTCCGTCCGGT
176 Xudi
. TGGGCTGATCCCGTTGCAGGA
Pa dong oxidaza 97 1405
177 Ngugce
GTAGCCGTGGCTGAGCGTGTT
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178  Xuobi
. TGCCGTTGCTGTAACATGCCGT
Da dong oxidaza 100 2099
179 Nguoc
GACGGCGCTTTGCTCTTGCG
180  [Xuo1
AGCATGCAATACTCGGTCGGTC
Da ddng oxidaza 103 T 633
181 Ngugce
CGGGCAGCAGGATGTTTGCCAT
182  [Xuoi
. GGATACTCTCCGGGCACGTTCG
Da dong oxidaza 106 1703
183 Nguoc
ATGGCAGTGGACTGCGCGAC
184  [Xuoi
. GGAGGGAGCACTGATGCGCT
Da dong oxidaza 109 1873
185 Nguoc
GGCTGCTCCTCCGCTCATGG

Vi du 2: Khuéch dai, tach dong va doc trinh tu lignin peroxidaza, cloperoxidaza,

haemperoxidaza va da dong peroxidaza tir M. phaseolina ms6

ARN tdng s6 dugc phan lap tir hé sgi ba ngay tudi phat trién trén moi trudng
16ng nhu da dugc md ta tur trudée bdi Chomezynski P and Sacchi N, Single-step
method of RNA isolation by acid guanidinium thiocyanate-phenol-chloroform
extraction. (Anal Biochem 1987, 162: 156-159). Chét luong hodc tinh toan ven cta
ARN duogc kiém tra béng cach dién di trén gel agaroza va dugce dinh luong béng cach
stt dung Thermo Scientific Nano Drop 2000 theo quy trinh ti€u chuén. Soi cADN thi
nhit duoc tdng hop bing cach st dung transcriptaza ngugc SuperScript III
(Invitrogen) theo huéng din cta nha san xut. Gen dugc khuéch dai tir cADN bang
PCR bing cach sir dung doan mdi dic hiéu gen. Phan ing PCR (50ul) c¢6 chua 1ul
cADN, 20pmol cua mdi doan moi, 5 ul 10X dém PCR, 5pl hdn hop dANTP 2,5mM va
1,0 don vi ADN polymeraza PfuTaq. PCR duoc thuc hién trong Thermal Cycler
(Applied Biosystems) bang cach sir dung cic diéu kién sau ddy: 1am bién tinh ban dau
trong thoi gian 5 phut & nhiét 4o 95°C sau do6 1a 35 chu ky bién tinh & nhiét d6 95°C
trong thoi gian 30 gidy, U ¢ nhiét d6 59-61°C trong thoi gian 30 gidy va kéo dai ¢ nhiét
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d6 72°C trong thoi gian tir 1 dén 2,0 phit tiy thudc vao chidu dai cua gen dich, véi sy
kéo dai cudi cang & nhiét do 72°C trong thoi gian 7 phut. San phdm PCR dugc phan
tich bang gel agaroza 1% bang cach sir dung 1X dém TAE va sin pham khuéch dai
dugc rira giai tir gel bang cach str dung b kit chiét gel QIAGEN theo huéng dan cua
nha sédn xuit. San phdm PCR da tinh sach dugc nbi vao b kit tach dong
pCR®8/GW/TOPO® TA (Invitrogen) va dugc bién nap vao té bao E. coli dit kha ning
(Invitrogen). Plasmit dugc phén 14p tir cac khudn lac gia dinh bang cach sir dung bo kit
QIAprip Spin Miniprep (QIAGEN) theo huéng dan ctia nha san xuit. Su c6 mit cua
vt cai xen dugc kiém tra béng céach st dung doan mdi dic hidu gen va plasmit duong

tinh dugc dua di doc trinh tu.
Vi du 3: Phan tich trinh tu

Trinh tu nucleotit va trinh tu axit amin 1in luot duoc phan tich bang chwong
trinh BLASTN va chuong trinh BLASTP. Céc trinh tu dugc bdo céo tir thuc vat khac
duogc sip thang hang véi Clustal W. Phan tich phét sinh loai duge thuc hién bang cach
sir dung Neighbour Joining (NJ).

SEQ ID NO : 1

CHIEU DAI : 1379 (bao gbm 150 bp 5' UTR va 150 bp 3' UTR)
LOAI : ADN

SINH VAT : M. phaseolina

CTGCTCAGCAGATCTTATCCCTCCAGAGCCAGAGCATCTTTAACTGACCAGCTTGCCTTCGTCCCATCGTTTGCA
TTTTTTTACACTTGACCAGTCAAGGCCCCTCTTCCTTCTTTGAGACCGCTACACCCACCCCTTCGTACTGTCAAA
ATGTTATTCTCAAAGTCTTCCATCTTTCTCCTCTCCACTGCGGCCAGTGTGCAAGCACTCAGCCTCTCCGATGTC
TCCTCTGCCGCCTCGGTCCTGAAGCGTGAAGCTTCCGGCTTGGGGAACAACCTTCTATCTCTCGTTCACCGTCGG
GACTCTTGCCCTGATGTTTGGCAGARAGTCGCATCCGAGCTGAAGGGCTGGTTCTTGGATGGTTCCGTGTGCAGT
GACGACGCACGCGCTGCCATCCGCCTCTCTTTCCACGACTGCTTTTCCGGCGGCTGCGATGGGTCCATCATCCTT
GCCCACGAGTACACCCGCTCCGACAACGCTGGCTTAGCAGACTTTGCTATGAAGCTAGCGCCTCTCGCGGACCAG
TACGAGGTCGGAACAGCTGACCTGATCCAATTCGCTGGCGGTAAGCCTTATCTATCCACCTTAAAACAAAAARAR
AMAaGGAAAAARAGACTATCTCTAACACCTACCTCGACCAGCCCTCGCCACGGCCACCTGTCCCCTCGGCCCCCG
CATAGCCGTCAAAGTCGGCCGCCAGGACTCGTCAACGCCCTCGGCAGAGGGACAGCTCCCCTCGTCGCGATCCTC
GGCCTCCGTCCTGATCGACCAGTTCGCGGCGAAGGGGTTCTCTGAGATAGACCTCGTCGCCCTCGTCGGTGCCCA
CAGCACTGCCAAGCAGTTCTTCGATCAGCCCGACAAGGCCGGCCARAAGCCTCGACTCCACCCCCGGCACTTGGGA
CACCAACTTTTACCGCCAGACGACGCTCGGCACTGCGCCCGTTACCCTCGAGAGCGATAAGAACCTCGCCACGGA
TCTGAGGACCGCGGTGCAGTGGACGGCGTTTAATGCCCAGGGCGTGTGGGCCGCGGCGTATGTGAGCGCGTAAGT
AGTGCATCATATGTTTCTTCTCTGCTCTCAGATTGTTGAGAACTAATGGTCAATGTAGGATGAACAAGATGACCG
TTTTGGGCAATGATGTCAGCAGCTTGACGGATTGCACGAGTGTTATCAGTGCGGCAACGAGCAAGCGCGACATCA
AGGCCGCACCTATTGCGGATAGGATTTGAGCTATGCAAGCAGTTCTGGGTGAGCGAGGTCGTAGTGCGGTGACTG
GAGTTCTGTTTTTTTTTTTTttCTTAATTGGTAATGTCTGCTCTTGTTTGATACCTGCCAGTATTCGCGATTTAT
TCATCGGGAAGAGTTTAGAGAAGGGGGCA

SEQ ID NO ;2

CHIEU DAI : 939

LOAT : ADN

SINH VAT : M. phaseolina
TEN/KHOA DAU HIEU : CDS

vI TRI : (1) (939)

atgttattctcaaagtcttccatctttctcctctccactgecggeccagtgtgcaagecacte
M L F $S K s s I ¥ L L S T A A S V Q A L
agcctctccgatgtctcectectgecgecteggtectgaagegtgaagettceceggettgggg
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s L. §$s bV sS S A A S V L K REA A S G L G
aacaaccttctatctctcgttcaccgtcgggactcttgeecctgatgtttggcagaaagte
N N L L S L VvV H R R D S C P D V W Q K V
gcatccgagctgaagggctggttcecttggatggtteccgtgtgcagtgacgacgcacgegcet
A S E L K G W F L D G S V C S D D A R A
gccatccgcectctettteccacgactgettttceccggeggetgegatgggtccatcatectt
A I R L S F H D CF S G G C D G S I I L
gcccacgagtacacccgctccgacaacgctggcttagcagactttgectatgaagetageg
A H E Y T R S DN A G L A D F A M K L A
cctctcgcggaccagtacgaggtcggaacagctgacctgatccaattcgectggegeccte
P L. A D QY E V T A DT LTI Q F A G A L
gccacggccacctgtcccctcggeccceccgecatageccgtcaaagtecggecgeccaggacteg
AT A T C P L G P R I A V K V G R QO D S8
tcaacgccctcggcagagggacagctceccececctegtegegatcectcecggectecgtectgatce
s T p S A E G O L P S s R S s A s V L I
gaccagttcgcggcgaaggggttctcectgagatagacctcgtcgecctegteggtgeccac
D Q F A A K G UF S E I DLV AL V G A H
agcactgccaagcagttcttcgatcagcccgacaaggccggccaaagcectcecgactcecacce
s T A K Q F F D O P D K A G O S L D S T
cccggcacttgggacaccaacttttaccgeccagacgacgctcggcactgegeccgttace
P G T w D T N F Y R QO T T L G T A P V T
ctcgagagcgataagaacctcgccacggatctgaggaccgecggtgcagtggacggegttt
L £ $S DK N L A T D L R T A YV QO W T A F
aatgcccagggcgtgtgggccgecggegtatgtgagecgecgatgaacaagatgacegttttg
N A Q GV WA AAY V S A MNI KMT V L
ggcaatgatgtcagcagcttgacggattgcacgagtgttatcagtgcggcaacgagcaag
G N D VS SsS L TDTCT s VvV I S A A T S K
cgcgacatcaaggccgcacctattgecggataggatttga
R D I K A A P I A D R I -

SEQ ID NO : 3

CHIEU DAI : 312

LOAT : PRT

SINH VAT : M. phaseolina

MLFSKSSIFLLSTAASVQALSLSDVSSAASVLKREASGLGNNLLSLVHRRDSCPDVWQKVASELKGWFLDGSVCS
DDARAAIRLSFHDCFSGGCDGSIILAHEYTRSADNGLADFAMKLAPLADQYEVGTADLIQFAGALATATCPLGPR
IAVKVGRQDSSTPSAEGQLPSSRSSASVLIDQFAAKGEFSEIDLVALVGAHSTAKQFFDQPDKAGQOSLDSTPGTWD
TNEFYRQTTLGTAPVTLESDKNLATDLRTAVQWTAFNAQGVWAAAYVSAMNKMTVLGNDVSSLTDCTSVISAATSK
RDIKAAPIADRI*

SEQ ID NO : 4

CHIEU DAI : 1416 (bao gém 150 bp 5' UTR va 150 bp 3' UTR)
LOAT : ADN

SINH VAT : M. phaseolina

TCTATATCTTGCCCTTCGCCTGTTCGCTTCAGGAGAACCCAACGCCAACATTCATTCTCAACCTCCTCTTTGAGT
TACAATCGCTACTCTGGGAAATTTGTCCCAGCCTTTCATTCAACAACTGTTTCTGTTTCAAACCAATCCGACGCC
ATGAAGTTCTCCACAGTCATCTCGAGCGTTGCTCTCACTTCTCTACTCCAGCCCGCCCTTGCCTACCCTGGCATG
GCAAATGTCGTCTCGGAGATCAAGGCCCGTCAAAACACCAATAATGATGGTGACTCAAATCCCGAGATGATTGGC
GATCTCGCCACCACCGGCCCAACCACCCCTGTGGGCCAAAGCATATACAACATCCTGATGGGGACCGAGTCGGCC
GAGACCAAGCAGGCTGGCTACATCCCCCCTCTTATCGGCACCAACGCCTGCAAGAGGGACACCTGCTGCATCTGG
GCCTACATCGCCGCCGAACTGACCCTCAATTTCAAGGGCATCACGGGCCGCTGCAACAAGAACGCGCGTGCLGLC
ATTCGGCTCGGCTTCCACGACGCGGGGACTTGGTCCAAGAGCAGCAACGGCGGCGGCGCGGACGGCTCGATCGCG
CTGTCGGGCACGGAGATCAACAAGGCCGAGAACAACGGGCTGCAGGACATCATCGGCAAGATGATCACGTGGCAG
AAGCGGTACGGGGTGGGCATGGCGGATCTGATCCAGTTCGCGGCCATCCACGCCGTGGTGACGTGCCCGCTGGGE
CCGCGCATCCGCTTCTTCGTCGGGCGCAAGGACAGCAARACGGCCAACGACGTCAGCCTGCTGCCGGGCGTCAAC
GATTCGGCCGACAAGCTGATCGCGCTCTTCCAGGACAAGACCATCACGCCGCACGAGCTCGCCGCCCTGCTCGGE
GCCCACACCACCTCACAGCAGTTCTTCGTCGACACCACCCGCGCCGGCGCCCCCCAGGACAGCACCCLCLGGLGTC
TGGGACACCCGCTTCTACAACCAAACCACCTCCGACCAAGTTCCCAAGAAGGTCTTCCGCTTCGCCAGCGACGTT
GTGCTGGCCAAGGACCCGCGTATGAGTGATGAGTGGGCCGCCTTCGCCGACCCCGTCAAGGGCCAGAACCACTGG
AATGAGGATTACGCCACCGCCTATACCCGCCTCAGCCTGCTCGGCGTCAACAACATCAATAACTTGACTGAGTGC
AGCAAGGTGCTGCCGTGGGCGCAACCGAAGTTCCCCGATGCCTGGAACCTGTTCTTGGACCAGTAGAGTGTAGTT
TCTTCTTAATATCTGGCGTTCTTGGGGGTTTGGTCAAAAAGGAGAAAGATATTATTGTCGATATTTGGTATACCC
TAATGTTGGGAACTATACATACGTATACAGGCTTCTTGTAATTACTCGGGCATCTTTTGCACAGAG
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SEQ ID NO : 5

CHIEU DAI : 1116

LOAT : ADN

SINH VAT : M. phaseolina
TEN/KHOA DAU HIEU : CDS

VI TRI : (1)...(1116)

atgaagttctccacagtcatctcgagcgttgctctcacttctctactccageeccgeectt
M K P S T Vv I S S vV A L T s L L © P A L
gcctaccctggcatggcaaatgtcgtctcggagatcaaggcccgtcaaaacaccaataat
A Y P G M ANV V S E I K A R O N T N N
gatggtgactcaaatcccgagatgattggcgatctcecgeccaccaccggceccaaccacccect
b G b sS NP EMTIGDULATTG P T T P
gtgggccaaagcatatacaacatcctgatggggaccgagtcggccgagaccaagcagget
v 6 ¢ $ I ¥Yy N I L. M G T E S A E T K Q A
ggctacatccccectcecttatcggecaccaacgectgcaagagggacacctgetgecatcectgg
G vy I p P L I G T N A C KU R D T C C I W
gcctacatcgccgecgaactgaccctcaatttcaagggcatcacgggecgectgcaacaag
A Y I A A E L T L N F K G I T G R C N K
aacgcgcgtgccgceccattcecggectecggetteccacgacgecggggacttggtccaagagcage
N A R A A I R L G F HDAGT W S K S S
aacggcggcggcgcggacggctcgatcecgegetgtcgggcacggagatcaacaaggecgag
N G G G A DG S I AL S G T ETI N K A E
aacaacgggctgcaggacatcatcggcaagatgatcacgtggcagaagcggtacggggtg
N N G L ¢ DI I G K M I T W Q K R Y G V
ggcatggcggatctgatccagttcgeggeccateccacgecgtggtgacgtgeccgetgggg
G M A DL I 0 F A A I H A V V T C P L G
ccgcgcatccgettcettegtecgggecgcaaggacagcaaaacggccaacgacgtcagectg
P R I R F F V G R K D S K T A N D V S L
ctgccgggecgtcaacgattcggeccgacaagectgatcgegetecttccaggacaagaccatce
L P G V N DS ADI KL I A L F O D K T I
acgccgcacgagctcgecgecctgectecggegeccacaccacctcacagecagttettegte
T Pp H E L A A L L G A H T T S O O F F V
gacaccacccgcgcecggcgecccccaggacagcacceecggegtcectgggacaceccgette
pD T T R A G A P Q D S T P G V W D T R F
tacaaccaaaccacctccgaccaagttcccaagaaggtcttcecgettcecgeccagecgacgtt
Yy N o T T S D o VvV P K K VvV F R F A S D V
gtgctggccaaggacccgcecgtatgagtgatgagtgggecgecttcecgecgaccceccgtcaag
v L. A K D P R M S D E W A A F A D P V K
ggccagaaccactggaatgaggattacgccaccgcecctatacccgcectcagectgetegge
G Q N H w N E DY A T A Y T R L S L L G
gtcaacaacatcaataacttgactgagtgcagcaaggtgctgccgtgggcgcaaccgaag
v N N I N N L T E C S K V L P W A Q P K
ttcceccgatgectggaacctgttcecttggaccagtag
F P DA W N L F L D O -

SEQ ID NO HE)

CHIEU DAI : 371

LOAT : PRT

SINH VAT : M. phaseolina

MKFSTVISSVALTSLLQPALAYPGMANVVSEIKARQONTNNDGDSNPEMIGDLATTGPTTPVGQSIYNILMGTESA
ETKQAGYIPPLIGTNACKRDTCCIWAYIAAELTLNFKGITGRCNKNARAATIRLGEFHDAGTWSKSSNGGGADGSIA
LSGTEINKAENNGLQDIIGKMITWQKRYGVGMADLIQFAATHAVVTCPLGPRIRFFVGRKDSKTANDVSLLPGVN
DSADKLIALFQDKTITPHELAALLGAHTTSQQFFVDTTRAGAPODSTPGVWDTREFYNQTTSDQVPKKVERFASDV
VLAKDPRMSDEWAAFADPVKGONHWNEDYATAYTRLSLLGVNNINNLTECSKVLPWAQPKFPDAWNLELDQ*

SEQ ID NO : 7

CHIEU DAI : 1323 (bao gém 150 bp 5' UTR va 150 bp 3' UTR)
LOAI : ADN

SINH VAT : M. phaseolina

TCGAGATGGCGGCTCTCTCGCAGACGTAAATCTATAARAGCCTTGCCGCGACTTTCTTTTGTGTATCTCATCAGCA
TCGAGTTCCACAAGAGCTTGCTTCCTCTCCTCACTGAGCCTAGCGAGGAGCATCACTCAGAACCCTCCAATCACA
ATGCGGACCTCATCCCTGTTCCTTGCTTCCGCATGCGGAACATCTGCTTACACTCTCGTCTCGCTCGACTCTCTG
CCAAGCACTCTTCATGACATAACCTCCCGCACCATCTCCAACCTCGACCCCCGCAACCTCCTCTCCGCGCGCAAG
ACGCCCGACTGCCCGGCCATCTGGAGGACCATCTCAGCCGACCTGACCAAGAGCTTCCTCGCCAACGGCGAGTGC
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ACCGACCTCGCCCGCGCCGCCATCCGCTACGCCTTCCACGACGCGGGCACCTTCTCGCTCAAGCTGCCCACCTAC
GCGCCGGCCTCCGGCGGCGCCGACGGCTCGCTGCTGCTCGTCGATTCGGAGATCCAGCGGCCCGAGAACAACGGG
CTGCAGGCGTACAACGACTTCATCAAGGCCAAGTACAGCACGTACAAGTCCTCGGGCGTCGGCGCCGCCGACCTG
ATCCAGTTCGCCGGCAACCACGCCGTGGTGACGTGCCCGGGCGGGCCCACGGTCAAGACGCTCGTCGGCCGCGGL
GACAGCACGACCGCGTCGCCGCTGAACGTGATGCCGCCGGGGTTCGGCGCGGGCAGCGACCACGACTCGCTGCTC
CAGCTCTTCCAGGACAAGGGGTTCAGCGCCGTCGACCTGGCCGCGCTGATCGGCGCCCACACCACCTCCACGAAC
ATCGCGGAGGCGCAGATCCCCGTCGGCGCGCCGCAGGACAGCACGCCGGGCAGGTGGGACGTCAAGTACTACGCC
GAGACGTACGCCCCGCCCGCGGGCGTCTCCCGCTTCGCCTCCGACATCAACCTCTCCGACCCGACGAAAGCGGTC
GGCAAAGAGTTCCAGGGATTCGTCAACAACCAGGGTAAGTGGACGGGCAAGTTTGCCGACGCCATGTTCCGTCTG
AGTGTGTTGGGCATCCCGCCGGCGACGTACAAGAATTTCGCGGACTGCACCGCTGCGCTGCCCAAGGGCACGAGC
GCCAAGCGGGACATCCGCAGCGCCCCGATCAACGACCGCGCAAGGTAGAGGAGGGGAAAAGAAAGGAAGAARAGA
AAATAAAAAGCGCAGCGAGGATGAATCGGTTGGGGCAGGGCGTTTCGGTTGAGGTTGTTTGTTTGCTCGCCTGCC
TTTTTTTTTTTTTtAATCCCTCTCATGATCCATCGAATGAGAACACTT

SEQ ID NO : 8

CHIEU DAI : 1023

LOAI : ADN

SINH VAT : M. phaseolina
TEN/KHOA DAU HIEU : CDS

VI TRI : (1)....(1023)

atgcggacctcatccctgttceccttgecttccgcatgeggaacatctgettacactcectegte
M R T S S L ¥ L A S A C G T S A Y T L V
tcgctcgactctctgeccaagcactcttcatgacataacctececcgecaccatctccaaccte
s L. b s L p s T L H D I T S R T I S N L
gacccccgcaacctectcecteecgecgecgcaagacgeccgactgecceggceccatctggaggacce
b P R N L L S A R K T P DC?P A I W R T
atctcagccgacctgaccaagagcttcecctecgeccaacggcgagtgcaccgacctecgecege
I s A DL T K S F L A N G E C T D L A R
gccgccatccgctacgecttccacgacgcgggcaccttectegetcaagetgeccacctac
A A I R YA F HDAG T F S L K L P T Y
gcgccggcectcececggecggegecgacggctegetgetgetegtecgattecggagateccagegg
AP A S G G A DG S L L L Vv D S E I O R
cccgagaacaacgggctgcaggcgtacaacgacttcatcaaggccaagtacagcacgtac
P E N N G L O A Y N D F I K A K Y S T Y
aagtcctcgggcgtcggecgecgecgacctgatccagttecgeccggcaaccacgecgtggtg
K s s G v G A A DL I O F A G N H A V V
acgtgcccgggcgggcccacggtcaagacgetegtecggecgecggcgacagcacgaccgeg
T ¢ p G G P TV K T L V G R G D S T T A
tcgccgectgaacgtgatgeccgecggggttcggegegggcagecgaccacgactegetgete
s p L NV M P P G F G A G S D H D S L L
cagctcttccaggacaaggggttcagcgccgtcgacctggeccgecgectgatcggegeccac
Q L. F 9 b K G F s AV DL AATLTI G A H
accacctccacgaacatcgcggaggcgcagatcceccecgtcggegecgeccgcaggacagcacg
T T S T N I A E A O I P V G A P QO D S T
ccgggcaggtgggacgtcaagtactacgccgagacgtacgecccecgcccgecgggegtetece
P G R W DV K Y Y A E T Y A P P A G V S
cgcttcgectccgacatcaacctctccgacccgacgaaagcggtcggcaaagagttceecag
R F A S DI NL S D P T K A V G K E F O
ggattcgtcaacaaccagggtaagtggacgggcaagtttgccgacgeccatgtteegtetg
G F V N NO G KW T GG K F A DA M F R L
agtgtgttgggcateccgeccggecgacgtacaagaatttcgcggactgcaccgectgegetg
s v . G I p P A T Y KN F A D C T A A L
cccaagggcacgagcgccaagcgggacatccgecagegecccgatcaacgaccgegcaagg
P K 6 T s A K R DI R S A P I N D R A R
tag

SEQ ID NO )

CHIEU DAT : 340

LOAI : PRT

SINH VAT : M. phaseolina

MRTSSLFLASACGTSAYTLVSLDSLPSTLHDITSRTISNLDPRNLLSARKTPDCPAIWRTISADLTKSFLANGEC
TDLARAATRYAFHDAGTFSLKLPTYAPASGGADGSLLLVDSEIQRPENNGLOAYNDFIKAKYSTYKSSGVGAADL
IQFAGNHAVVTCPGGPTVKTLVGRGDSTTASPLNVMPPGFGAGSDHDSLLQLFQDKGFSAVDLAALIGAHTTSTN
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TIAEAQIPVGAPQDSTPGRWDVKYYAETYAPPAGVSRFASDINLSDPTKAVGKEFQGEFVNNQGKWTGKFADAMERL
SVLGIPPATYKNFADCTAALPKGTSAKRDIRSAPINDRAR*

SEQ ID NO : 10

CHIEU DAI : 1930 (bao gém 150 bp 5' UTR va 150 bp 3' UTR)
LOAI : ADN

SINH VAT : M. phaseolina

GAGCACGGCAGGTAGGTTGCATCCGAGAGGTCGTGGTAGGTAGGTATATATTGCTGCCTCCGCTCTGTCGCTCTA
TAGAGGCAGGTCTTGGACATCTGTGAACAGGTTACCTTCTCATAATTTGATCCATTGGCGAAGATATACTCAAGA
ATGCCGTCTACCTGGATGATTGCATTGGGCGCACTCACCCTTGCCGGCCAGTCCGCAGCCTTTCCTGCTGTGGCA
GAACAATACGCTGCTCAGACATCTCACAAGGAGAARAAGAGTAAATGCAATTAGCCCCGGGTTCAATGCGGCGGCA
CAGAGGATTGACGTCTCGGGAGCTCACACTTTCGTGCCCCCTGGCCCCGGTGACCAGAGAGGGCCCTGCCCGGGT
CTGAATGCCTTAGCGAACCAGTAAGTGCTCTGCAAGTCTCACAGGTCTTCTTGTACTGACAAAGTGTAGCAACTA
TTTGCCCCAGTGAGTTCTCCACAACTTCATTCCCGAAACCTTGTCACTGATTGTCTTCAGCAATGGCGTCGCAAC
AATCACGCAGTTCGTCCAGGCCACAAACCAGGGTTAGTACAGCATCACCGCCACGGAAGCTACTACGTCAGCTGA
ACCACATACGCAGTATACGGCATGGGTCTCGACCTTGGCACGTTCCTGTCCGTCTACGGCGCGGTAATGGATGGC
GACGGCCTCAGCTGGTCCATCGGCGGCGCGCCCAGTACCGCAAACCTACTCAACCTCCTTACTCAGCCGCAAGGC
CTCTCAGGTTCGCACAACAAGTACGAGACAGATGCATCGCCTACGCGCGGAGACCTGTACCAATAGTGCGTCTAT
CCCCTTCTTCTGCCTCCCGCCACTCCGCTGACCTGCACCGCAGTGGCGACAACTCCCGGGTCGTCATTTCGCAAT
GGGACGCCCTCTTCGCGAAGCAAGCGGCACTGCCCAATGACCAGTCCAATTATGGCCTAGGTGTGCTGACCGACT
TCCGAGTCGAGCGTTTCCAGCAGAGCGTCGATGAAAACCCCTACTTCTTCAACGCGCCCTTTTCCGGTGTGCTCG
TGCAGCCTGCCGCGTACACATTCATCTACCGCTTCATGGGCAACAAGAGCGCCGAGAAACCCGAGGGTGTGCTGA
CGAAAGAGGTGCTGAAGAGCTTCTTCGGCTTCACTGGGCCTGACGACGACATGACATACGTGAGTCCCATCCCGC
CGCCTTTCTCATTTCTTCCCACTCGAGTCTCCCACATCCCCCCCCCCCCCCCCCCCCCCCecACCATTTGTTGTC
GCCCTTCCCTCCAGCCACGCCACTGCCCACAACGCCACCGTCTGACCCACCGCAGAACCCCGGCCACGAGCGCAT
CCCCGAAAACTGGTACAAGCGCGCCCCCGGCGACGAATACACGATCCCCTTCTACGCACTTGACCTCAACGCCGC
GGCGCTGCAGCACCCGCAATTCCTGTCCGTCGGCGGCAACACGGGCACCACCAACTCCTTCGCCGGCGTCGACCT
GCAGGACCTGAGCGGCGGCCTGTACAACGCCGCCAGCCTGCTCGAGGGCAACAACCTCGCCTGCTTCGGTTTCCA
GGCGGCCGTCCAATTCGCGCCGGACCTGTTGARAGGGCTGGTGAGCGATTTGACCAAGCCGTTGGGTGTCCTGGG
AGATGCGTTGGCGAGTGCGTTGAATGGATTAGGGTGTCCGCAGTTAGGCGGCCAGGCGTGGGATGATAGCGCGCT
GGCGCAGTTTCCGGGGTATGCTAGGCTGAGGGCGGATGGGACGTACGGGAAGTAATGGACGCGGAGAAGTAGTGT
GGCAGAGGCGACATGGTGCGCATGGTGGACTGCGGCTTCAACGACAATGCAGAGATGATGGTATGAGGAAACTGC
ACAGCAGTCTGCATGGATTTGCTAGACTAGACGAATTTTATGATTTTGAATGAAC

SEQ ID NO : 11

CHIEU DAT : 1260

LOAI : ADN

SINH VAT : M. phaseolina
TEN/KHOA DAU HIEU : CDS

VI TRI : (1)...(1260)

atgccgtctacctggatgattgcattgggecgecactcaceccttgecggeccagtecgeagee
M P S T WM I A L G A L T L A G QO S A A
tttcctgctgtggcagaacaatacgctgctcagacatctcacaaggagaaaagagtaaat
F P A V A E Q Y A A Q T S H K E K R V N
gcaattagccccgggttcaatgcggcggcacagaggattgacgtctcgggagetcacact
A I S P G F N A A A Q R I DV S G A H T
ttcgtgccccecctggecececggtgaccagagagggecctgeccgggtetgaatgecttageg
F V P P G P G D OQR G P C P G L N A L A
aaccacaatggcgtcgcaacaatcacgcagttcgtccaggccacaaaccaggtatacgge
N H N G V A T I T Q F V Q A T N Q V Y G
atgggtctcgaccttggcacgttcctgtececgtctacggecgeggtaatggatggcgacgge
M 6 L DL G T F L s VY G AV M D G D G
ctcagctggtccatcggcggcgegeccagtaccgcaaacctactcaacctcecttactecag
L s w s I 6 G A P S T ADNTLLNILIL T Q
ccgcaaggcctctcaggttcgcacaacaagtacgagacagatgcatcgecctacgcgcegga
P Q G L S G S H N KY ETDA A S P T R G
gacctgtaccaatatggcgacaactcccgggtcgtcatttcgcaatgggacgeccctcette
D L Y Q Y G DN S RV VI S Q W DA L F
gcgaagcaagcggcactgcccaatgaccagtccaattatggectaggtgtgetgaccgac
A K Q AA L P NDOSNY G L G V L T D
ttccgagtcgagcgtttccagcagagegtecgatgaaaaccectacttcecttcaacgegece
F R V E R F Q 0 s v b EN P Y F F N A P
ttttccggtgtgctegtgcagectgececgegtacacattcatctaccgettcatgggecaac
F S G VvV L V. Q P A A Y T F I Y R F M G N
aagagcgccgagaaacccgagggtgtgctgacgaaagaggtgctgaagagettcttcecgge
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K S A E K P E G V L T K E V L K S F F G
ttcactgggcctgacgacgacatgacatacaaccccggccacgagcgcatccecceccgaaaac
F T G P DD DMT Y N P G H E R I P E N
tggtacaagcgcgcccccggcgacgaatacacgatccecttctacgcacttgacctcaac
W Y K R A P G D E Y T I P F Y A L D L N
gccgcggcecgetgcagcacccgcaattcecctgteccgtecggeggcaacacgggcaccaccaac
A A AL Q H P Q F L 8 V G G N T G T T N
tccttecgecggegtecgacctgcaggacctgagecggcggectgtacaacgeccgecagectyg
s P A G V DL 0 D L s G GG L Y N A A S L
ctcgagggcaacaacctcgectgettcggtttccaggecggeecgtccaattcecgegecggac
L E GG N N L A CF G F Q A A V QO F A P D
ctgttgaaagggctggtgagcgatttgaccaagcegttgggtgtcctgggagatgegttyg
L L K 6 L vs DUL T K P L G V L G D A L
gcgagtgcgttgaatggattagggtgtccgecagttaggecggeccaggegtgggatgatage
A S A L N G L G C P O L G G Q A W D D S

gcgctggcecgcagtttcecggggtatgectaggectgagggeggatgggacgtacgggaagtaa
A L A Q F P G Y A R L R ADG T Y G K -

SEQ ID NO : 12

CHIEU DAI : 419

LOAT : PRT

SINH VAT : M. phaseolina

MPSTWMIALGALTLAGQSAAFPAVAEQYAAQTSHKEKRVNAISPGENAAAQRIDVSGAHTFVPPGPGDQRGPCPG
LNALANHNGVATITQFVQATNQVYGMGLDLGTFLSVYGAVMDGDGLSWSIGGAPSTANLLNLLTQPQGLSGSHNK
YETDASPTRGDLYQYGDNSRVVISQWDALFAKQAALPNDOSNYGLGVLTDFRVERFOQQSVDENPYFENAPEFSGVL
VQPAAYTFIYRFMGNKSAEKPEGVLTKEVLKSFFGFTGPDDDMTYNPGHERIPENWYKRAPGDEYTIPFYALDLN
AAALQHPQFLSVGGNTGTTNSFAGVDLODLSGGLYNAASLLEGNNLACEFGFQAAVQFAPDLLKGLVSDLTKPLGV
LGDALASALNGLGCPQLGGQAWDDSALAQFPGYARLRADGTYGK*

SEQ ID NO : 13

CHIEU DAI : 1108 (bao gbm 150 bp 5' UTR va 150 bp 3' UTR)
LOAI : ADN

SINH VAT : M. phaseolina

CTGATGGTATGTACTTTGGTAAGCACGCCATTAACTACTCGCTCCATCGCCTCGAGTTACCCTGTTGGAGCAGCA
ACCACAACTTGAGCGAACAAATTCGGCCATTAATACCATCGTACGAAGAAGGCTTAACCGCTTTACCTGCCAGCC
ATGAATCCAATCTGCTTTTTATCCCTGCTCACGGCCATGCTAGGCATGGCCATGGGCGGTGGAAACCCTCTGAAC
CATGCTGAACCTTTTGATCCCACGAACAGCTTGTGGGTGTGACTGATGCGCATGAGCCCATTCTTCCTGATATCA
CCAACGCTCGCAGCCCCTGTCCCGGCCTTAACACGTTGGCGAACCAGGAAGCTCATTCGCCCCCTTGCTATGAAG
AAAACCTGGAATTTACGCTCCTCCCGGTGGCTTCGACGGTGTCGCGAACTACGATGAACTTGTTAAGGCTCTGGT
TGATAGTGTGTTGCTTTTGATCGGGGGTCACCACCTTTCGGTTGACGAGAACATCACGATTCCGCCTAATAATTT
CACACGCAGCCTCAGCGGCACACAARATCTCCCTAGATTCTGAGGCCTCGCCTACACGCCACGACGCGTACGACCC
TCGGGCCTACTCCGGCTCGAGCAGCATCGARAATGAAGTGGAACTTCTTCAAACAGCTGTACGAGAAGCAGGCCGG
GATCCCACGCGATGCGGTTAACTTTGCACTGGATGTTCTTGCTCARAACATGTTGGAGCTGGTGGTGGTCAGCAT
CAAGAACAACCCGAACTTCTTCCTGAGCCCAACGCACATCGCATTCGGACCATCGACGGCCCACATGTGCATTCC
CAACTTGTTCGCGAACCACAGCACTGAGCATTGGCTGACCTCTCTCCTGAATAGAGAGGGAGGGTCTCGCCATTC
ATTCCATGCTCARAACTATGACGCTTTGTAGTCTTCAGCTCAGATTGTCACCAATCTGAAGGCGAGATCCCACTTC
TATACTCAGATTARAGACCTAATAATACAATCGTATACTCAGCGAGAGAAGCACGAGAAGGACCGAGCCAACATT
CACCTCATCCTTCACACAACACACTCCTGAGCACCGACCCCAATTCTAAATCAGCCCC

SEQ ID NO : 14

CHIEU DAI : 690

LOAT : ADN

SINH VAT : M. phaseolina
TEN/KHOA DAU HIEU : CDS

VI TRI : (1)....(690)

atgaatccaatctgctttttatcecctgectcacggccatgctaggcatggeccatgggeggt
M N P I C F L s L L T A MULGMAMG G
ggaaaccctctgaaccatgctgaaccttttgatcccacgaacagcttaaaacctggaatt
G N P L N H A E P F D P T N S L K P G I
tacgctcctcccggtggecttcgacggtgtcgecgaactacgatgaacttgttaaggetcetyg
Y A P P G G F D GGV A NY D E L V K A L
gttgatagtgtgttgcttttgatcgggggtcaccacctttcggttgacgagaacatcacg
vV b s Vv L L L I G G H HL S V D E N I T
attccgcctaataatttcacacgcagcctcagcggcacacaaatctceccctagattcetgag
I P P N N F TR S L S G T Q I S L D S E
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gcctcgcctacacgceccacgacgegtacgaccctecgggectactceccggetcgagecageatce
A S P T R H D A Y D P R A Y S G S S S I
gaaatgaagtggaacttcttcaaacagctgtacgagaagcaggccgggatcccacgegat
E M K W N F F K O L Y E K Q A G I P R D
gcggttaactttgcactggatgttcttgectcaaaacatgttggagctggtggtggtcage
AV N F A L DV L A QN ML E L V V V S
atcaagaacaacccgaacttcttcctgagcccaacgcacatcgcattcecggaccatcgacg
I K N N P N F F L s P T H I A F G P S T
gcccacatgtgcattcccaacttgttcgcgaaccacagcactgagcattggectgacctet
A H M C I P N L F A NH S T E H W L T S
ctcctgaatagagagggagggtctcgeccattcattccatgectcaaactatgacgetttgt
L L N R E G G S R H s F H A O T M T L C
agtcttcagctcagattgtcaccaatctga

s L. ¢ L R L S P I -

SEQ ID NO : 15

CHIEU DAI : 229

LOAI : PRT

SINH VAT : M. phaseolina

MNPICFLSLLTAMLGMAMGGGNPLNHAEPFDPTNSLKPGIYAPPGGFDGVANYDELVKALVDSVLLLIGGHHLSV
DENITIPPNNFTRSLSGTQISLDSEASPTRHDAYDPRAYSGSSSIEMKWNFFKQLYEKQAGIPRDAVNFALDVLA
ONMLELVVVSIKNNPNFFLSPTHIAFGPSTAHMCIPNLFANHSTEHWLTSLLNREGGSRHSFHAQTMTLCSLQLR
LSPI*

SEQ ID NO : 16

CHIEU DAI : 1554 (bao gém 150 bp 5' UTR va 150 bp 3' UTR)
LOAT : ADN

SINH VAT : M. phaseolina

AAGCCTTGCTGGATCGACCTTTTTCAATTCCGGCAGATACACCCAAGTCATTGAACATCGAAACAGTACTTGCCT
TCGTCAAATATGCGGTCACTCTTCCTTGCTTCCTTATTACTTTCTGCGGCGTCCGCTTTCCCTTTCGTGGCAGAT
ATGCCAGAGGTAGACTCTTCTCTCTTCCGTGAAGCACCCGTACGTAGGCAACAACCTGGCGGCAACCAACCTGGC
GGAGCGGCGACTTGCCCTTTCAATGCCAACCACGTCCCCGCTGCGCCAGTGACAGCTCGATTTCCCTATAACAAC
GCAAAGAACGGAGTTCCCGGCAACGGAAAGGGCGGTTACCAGGTTCCAGCGCCTGGTGACACGGCTCATCAGTTC
ATTGCACCAACAGCGCACGATATCCGTGGGCCTTGCCCGGGCCTGAACGCTGCGGCCAATCACGGCGTGAGTCTT
TCCTGTAGTCCCCATTCGAGTTTCAAGTCTCCTGACGGTGACCCTAAACAGTTCCTCGCGCGCGACGGCATAGTG
ACCTTCAACGAACTGGTCGACGCCCAGCAGAATGTCTACAATGTCGGCTACGACCTCTCTGTGCTGCTCGCCGTC
CTCGGCCTCACGCTCACCGACGGTGACCCCATCACCCAAAAACTGTCTATCGGCTGCGACGCAACGACACGCACA
TCTGTGGCCCCCCTGCTGACTGGCAGTCAGCCCGGTCTGGATGGCCACAACAAGTTCGAAGCGGACACGTCGCTC
ACACGCAACGACTACTTCCTGGCGGGCGGCGACAACTTCAACTTCAACGGCACGCTCTTCGGCATGATGGTGGAT
ACGTGCCAGGGCAACTTCAACCGTGAGAACCTGGCGCTGTACCGCAAGCAGCGCTACGACCAGAGCCTACGCGAL
AACGAGAACTTCTACTTCGGCCCGCTAAGCCTGCTGCTGTTCGGCGCCGCCAGCTTCCTTTACGAGCTGATGCCC
AGCGGCACGCACAACTACGCGCCCGATCTCGACACCATCTCGTCCTTCTTCGGCGCCGAGCAGGCGCCCGATGGC
TCCTGGCGCTTCACCGCCGAGCGTATCCCGGACAACTGGACCAACCGTGTGCTGCCGTACACCAATGAGGACGTG
ACGCGCGAAATCCTGGCTATGTACCTCCTCAACCCTGTGCTATTTGGCGGCGCCACAGGCGACGGCGGCTTCAAC
ACGCTGCCGAAGTTTGGCTCCATCCAGGACGGCAAGATCGTTGAGGCACCCAATACGCTGTGCCTGCTGTACCAG
CTGTCGACGCAGAGCGTGCCGAGCTCGCTGAATGGCATCATCACGCCGACTGTGGATGCGCTGAACCTGGTCGCG
GATAAGCTAGCGCCGCAGTTCAAGAACTTGGGGTGCCCGAATCCGTTGACTTGAATGAGTGATGGCCGTGTAGAG
CCTCTGCTCGCGGTGCGAAGGARAAGAAARAAGTGAGGGGATTTTTGGCGAGAAATGAAATTCACGAAGATACTG
CCCGGATGGTAGAGGGAAACTTGGTCATGCATGTGCATGCGAAGGCGTTGATAT

SEQ ID NO : 17

CHIEU DATI : 1194

LOAI : ADN

SINH VAT : M. phaseolina
TEN/KHOA DAU HIEU : CDS

vl TRI : (1)....(1194)

atgccagaggtagactcttctctcttccgtgaagcacccgtacgtaggcaacaacctgge
M P E V D S S L F R E A P V R R QO Q P G
ggcaaccaacctggcggagcggcgacttgecctttcaatgeccaaccacgtccceccgetgeg
G N Q P G G A A T C P FNANUHV P A A
ccagtgacagctcgatttccctataacaacgcaaagaacggagttcccggcaacggaaag
PV T A R F P Y NN A KNG V P G N G K
ggcggttaccaggttccagcgectggtgacacggctcatcagttcattgcaccaacageg
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G G Y Q v p AP G D T AHOQ F I A P T A
cacgatatccgtgggeccttgccecgggectgaacgectgcecggecaatcacggettectcegeg
H D I R G P C P G L NAAANUH G F L A
cgcgacggcatagtgaccttcaacgaactggtcgacgecccagcagaatgtctacaatgte
R D G I v T F*FF N E L V DA Q Q N V Y N V
ggctacgacctctctgtgctgctcgecgtectecggectcacgetcaccgacggtgaccecce
G Yy bL. s v L L AV L G L T UL T DG D P
atcacccaaaaactgtctatcggctgcgacgcaacgacacgcacatctgtggeccccctg
I T ¢ K L. s I G ¢ bD A T TR T S V A P L
ctgactggcagtcagcccggtctggatggccacaacaagttcgaageggacacgtegete
L T G S 9 P G L. b G H N K F E A D T S L
acacgcaacgactacttcctggcgggcggcgacaacttcaacttcaacggcacgctcette
T R N DY F L A G G DN F N F N G T L F
ggcatgatggtggatacgtgccagggcaacttcaaccgtgagaacctggcgcectgtacege
G M MV DT C Q G N F N R ENTL A L Y R
aagcagcgctacgaccagagcctacgcgacaacgagaacttctacttcecggccegctaage
K ¢ R Y DOQ S L R DN ENUFY F G P L S
ctgctgctgttcggecgecgecagecttectttacgagctgatgecccagecggecacgcacaac
L L L F G A A S F L Y ETILMU®P S G T H N
tacgcgcccgatctcgacaccatctegtecttcectteggegecgagcaggegeccgatgge
Y A P DL DT I S s F F G A E Q A P D G
tcctggcgecttcaccgecgagegtateccecggacaactggaccaaccgtgtgetgecgtac
S W R F T A E R I P DN W TN R V L P Y
accaatgaggacgtgacgcgcgaaatcctggctatgtacctcecctcaaccctgtgetattt
T N E DV TR E I L A M Y L L N P V L F
ggcggcgccacaggcgacggcggcecttcaacacgectgecgaagtttggetccatccaggac
G G A T GD G G F N T L P KF G S I Q D
ggcaagatcgttgaggcacccaatacgctgtgecctgectgtaccagectgtcgacgcagage
G K I vV E A P N T L C L L Y Q L S T Q S
gtgccgagctcgctgaatggcatcatcacgecgactgtggatgecgctgaacctggtegeg
v p $ $ L N G I 1T T P T V DA L N L V A
gataagctagcgccgcagttcaagaacttggggtgcccgaatceecgttgacttga
D K L. AP Q F K N L G C P N P L T -

SEQ ID NO . 18

CHIRU DAT : 397

LOAI : PRT

SINH VAT : M. phaseolina

MPEVDSSLFREAPVRRQQPGGNQPGGAATCPFNANHVPAAPVTARFPYNNAKNGVPGNGKGGYQVPAPGDTAHQF
IAPTAHDIRGPCPGLNAAANHGFLARDGIVTEFNELVDAQONVYNVGYDLSVLLAVLGLTLTDGDPITQKLSIGCD
ATTRTSVAPLLTGSQPGLDGHNKFEADTSLTRNDYFLAGGDNEFNEFNGTLEGMMVDTCQGNENRENLALYRKQRYD
QSLRDNENFYFGPLSLLLFGAASFLYELMPSGTHNYAPDLDTISSFFGAEQAPDGSWRFTAERIPDNWTNRVLPY
TNEDVTREILAMYLLNPVLFGGATGDGGENTLPKFGSIQDGKIVEAPNTLCLLYQLSTQSVPSSLNGIITPTVDA
LNLVADKLAPQFKNLGCPNPLT*

SEQ ID NO : 19

CHIEU DAI : 1792 (bao gdm 150 bp 5' UTR va 150 bp 3' UTR)
LOAI : ADN

SINH VAT : M. phaseolina

ACCGACCACCATCCATTCGCTCTTTCGCTGGCGGCTGGCGTCCAAGGCTCACTCTCACTCTAGTCACTCTTTGCA
ATCTCTGAATTCCCGCGAGCCCTTGGTCTGCGTTGTTAAGGATTTGTTGTCCGGGCATCCCCTCTCTTTTCCGCA
ATGAAGTTCTCGTCCGCCCTTCTCCTGCTCTCCTCGAGCTCCCTTGTCGTCGATGCCTTCCCCGCCCTCGGTGLG
CAGAACCTTGAGGGCCTCACTCCGGARAAGGTTGACCGCTGCCCTCAAGACGGTCGAGAAGTACAGGAAGGAGAAG
CGCCTTATCATCGACTCCAGCAAGCCTATCGATACCACCGGCGACCACGCTTTCCAGCCACCCAGCGAAACCGAC
CAGCGCGGCCCCTGTCCTGGCTTGAACGCCCTGGCCAACCATGGCTACATCTCTCGCGACGGCATCACCAGCTTC
GCCGAGGTTGTCACCGCCATTAACCAAGGTTCGTCGTGGATTCGTCGAGAGAAGGCGTGGCTTGGCACTGACAAG
GATGTGAAGTGATGGGCATGGGCATCGAGCTCTCTCTGATTCTCGGTGTTATGGGTACCGTGTGGACGGGTAACC
CGCTTTCGCTGGACCCTGGCTTCTCTATCGGTGGGACCGCCCCCGGTGATGGCTCCGACAACATTCTGGGCAACC
TTGTCGGCCTGCTCGGTACGTAACTGTCCCTCATCGGAGCCACGCCGCCGCAGCTAAGCTGAGACGTCTGCAGGT
GACCCTCGTGGTCTGCAAGGCTCCCACAACTGGATTGAGTCTGACTCCTCTCTGACGCGTGATGATCTGTACCTC
ACCGGAGATGCCTGGACGATGAACATGACGCTCTTCCGCGACATCTACGACCGCGCGGATGAGGATGGCGTCATC
TCCATGGATCTGCTCGCCGACCAGGCCGCCCGTCGCTGGGAGTACAGCATCGGCCACAACCCCAACTTCTACTAC
GGCCCTGTCACCGGCATGGTCAGCCGTAATGCCGGCTACTTTTTCCTCGGCCGCCTGCTGTCAAACCACACCGAT
GAACATCCGGACGGAATTCTCACTCAAGAAGTTTTCAAGAAGTTCTTCGCCGTCTACGAGGACGAGCAGGGCAAC
ATGGAATACCGCAAGGGCCACGAGACCTTCCCGGACAACTGGTACCGCAAGCCGGTCGAGTATGGCCTGGTCCCG
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CTCAACTTGGACCTCGTTGGCTGGGTCTTGAAGCACCCTGAGCTGGGAAGGTACGTCGTCCCTTCTCACCCCAAG
ATGGGAAGGCATGTGAACTGACTCGGCTTCCCACAGCATCGGCGGTAACACTGGCACCGTCAACTCCTTCTCCGG
CCTCGATCTGCACAGCATCACCGGCGGCGTCCTCAATGCCACTTCGCTCCTCGAGAACAACAACCTGCTGTGTTT
TGTCTTTGAAGTTCTCAAGACCTTCGCCCCCAACTCCCTCTCCCCGCTCCTGTCGACGCTCGAAGTGCCGCTCAA
GCTTATCGCCGACACCCTGGCCACCCCGCTCTTGAGCCTGGCCTGCCCTGCCTGGAAGGATATGACCGACGGTGG
CGAGCCGCTGTGGGATGGCATTCAGAACAGGTTCCCTGGCGCGAGCAAGGCCGGATCGAGTTTGTAGAGTTGCTC
GAGAGGACACAGGACGTCTGGAGCATGACGTCTGGGTGAACGTACTGCGTGGAAGAAGAGCAAAGGAACCAGCGA
GGGCGAGARAATGATGTAGTTAGCGTCTTGATTCTAATTCGATACCATTTACATTCTTCGCCTTATCC

SEQ ID NO : 20

CHIEU .DAI : 1317

LOAI : ADN

SINH VAT : M. phaseolina
TEN/KHOA DAU HIEU : CDS

VI TRI : (1) (1317)

atgaagttctcgtccgececttctectgetectectegagetececttgtegtegatgectte
M K F S S A L L L L S s s S L VvV VvV D A F
cccgccecctcggtgegecagaaccttgagggectcacteccggaaaggttgaccgetgeectce
P A L G A Q N L E G L T P E R L T A A L
aagacggtcgagaagtacaggaaggagaagcgccttatcatcgactccagcaagectate
K T v E K Y R K E K R L I I D S S K P I
gataccaccggcgaccacgctttccageccacccagcgaaaccgaccagcgecggecceetgt
p T T G b H A F Q P P S E T D Q R G P C
cctggcttgaacgccctggccaaccatggcectacatctctegecgacggcatcaccagette
P G L. N AL A NHGY I S R DG I T S F
gccgaggttgtcaccgeccattaaccaagtgatgggcatgggcatcgagetcectctectgatt
A E V V T A I N QO V M G M G I E L S L I
ctcggtgttatgggtaccgtgtggacgggtaacccgetttegetggaccctggettetcet
L G vM™M G TV W TGN P L s L D P G F S
atcggtgggaccgccccecggtgatggctccgacaacattcectgggcaaccttgteggectg
I1 6 G T A P G D G S DINTIULGNIL V G L
ctcggtgaccctcgtggtcectgcaaggctcccacaactggattgagtctgactcectctetg
L G b P R GL QG SsS HNWI E S D S S L
acgcgtgatgatctgtacctcaccggagatgecctggacgatgaacatgacgectctteege
T R D DL ¥ L T G D AW T MNMT L F R
gacatctacgaccgcgcggatgaggatggcgtcatctccatggatctgetcegecgaccag
p I Yy bR ADUEDGV I SsSs M DIL L A D Q
gccgcceccgtcecgctgggagtacagecatcggeccacaaccccaacttcectactacggecectgte
A A R R W E Y S I G H N P N F Y Y G P V
accggcatggtcagccgtaatgccggctactttttectecggecgectgetgtcaaaccac
T 6 M V. S R N A G Y F F L G R L L S N H
accgatgaacatccggacggaattctcactcaagaagttttcaagaagttcttcegecgte
T b E H P D G I L T ¢ E V F K K F F A V
tacgaggacgagcagggcaacatggaataccgcaagggccacgagaccttceccggacaac
Y E D E Q G N M E Y R K GHE T F P D N
tggtaccgcaagccggtcgagtatggectggtecegetcaacttggacctegttggetgg
W Y R K P V EY G L V P L N L DL V G W
gtcttgaagcaccctgagctgggaagcatcggcggtaacactggcaccgtcaactectte
vV L K H P EL G S I G GGN T G T V N S F
tccggcectcgatctgcacagcatcaccggecggegtectcaatgecacttegetectegag
s 6 L b L H S I TG GV L N AT S L L E
aacaacaacctgctgtgttttgtctttgaagttctcaagaccttcgeccccaactcecectce
N NN L L C F V F E V L K T F A P N S L
tccecegetcecctgtcgacgetecgaagtgeecgectcaagettatcgecgacacectggecacce
s p L LS T L E Vv P L K L I A D T L A T
ccgctcttgagectggectgeectgectggaaggatatgaccgacggtggegagecegetyg
P L L S L A C P A W K ODMT D G G E P L
tgggatggcattcagaacaggttccctggcgecgagcaaggeccggatecgagtttgtag
W D G I 9 N R F P G A S KA G S S L -

SEQ ID NO : 21
CHIEU DAI : 438
LOAI : PRT
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SINH VAT : M. phaseolina
MKFSSALLLLSSSSLVVDAFPALGAQNLEGLTPERLTAALKTVEKYRKEKRLITDSSKPIDTTGDHAFQPPSETD
ORGPCPGLNALANHGYISRDGITSFAEVVTAINQVMGMGIELSLILGVMGTVWTGNPLSLDPGEFSIGGTAPGDGS
DNILGNLVGLLGDPRGLQGSHNWIESDSSLTRDDLYLTGDAWTMNMTLFRDIYDRADEDGVISMDLLADQAARRW
EYSIGHNPNFYYGPVTGMVSRNAGYFFLGRLLSNHTDEHPDGILTQEVFKKFFAVYEDEQGNMEYRKGHETEPDN
WYRKPVEYGLVPLNLDLVGWVLKHPELGSIGGNTGTVNSFSGLDLHSITGGVLNATSLLENNNLLCFVFEVLKTF
APNSLSPLLSTLEVPLKLIADTLATPLLSLACPAWKDMTDGGEPLWDGIQONREFPGASKAGSSL*

SEQ ID NO : 22

CHIEU DAI : 1391 (bao gdém 150 bp 5' UTR va 150 bp 3' UTR)
LOAI : ADN

SINH VAT : M. phaseolina

ATACTAACGCCGTGCAACCCCCGGGCAGCGCAGGTCTTGTTGATCGATATAAATGTTTTGTTTCGCGCCGCTATT
GAAATTGGACACTCCAACTGTTTTCCATACATTCATCTTTCCCTATTGATCAATTGCTGCAAAAAACATTCCATC
ATGAAGCTCACCGTCTGTGCCACGACCCTTTGCTTCGCTTTGGTTTATGGACAAGGCTCCTACGAGGGGTGGAAG
CCAGCTGGGCCAGACGACTGTATGTTCAGTGGAATTTCTACGTTTCCTTTGATTTGCGCTGATGTACATCTACAG
TTCGCGGCCCTTGCCCTATGATGAATACCTTGGCCAACCATGGCTTTCTCCCCCACGATGGCAGGAATATCACGA
AAGCCAACGCAATCCACGCTCTCAACACAGCTATCAACTTCAACACTTCCCTCGCTGCTATCATGTGGGAGCAGG
CTATCATTGCAAACCCGGAGCCCAATGCTACGTTCTTCACTCTGTACGTGACTTCAAGCAAGCGTCTTTTGAGCT
ACCCTGAGTAGGGGGCTGCTCCGARAAGGCGACTTATCTAAACCTCCTCTTTCCACTATGTGAAGCTCTGACATTA
ACTAATATTGAACAGTGACCATCTTAATCGTCACAACGTCTTGGAGCACGATGCCAGCTTGAGGTGAGTGGAAGC
CGCCTTTCTCCAGCCTATTCCAACAAATCTCCTGACCAACACTCCTCTTCAGCCGATCCGACGCCTTCTTCGGCA
ACAACCACGTCTTCAACCAAACTATCTTCGACGTCTCTCGCGCGTGGTGGACGGAGGAAACCGTAGACGCCAAGA
TGCTGGCCAACAGCAAGTTGTTCCGGCAGATCGAGTCGCGAGCCGCCAACCCGAATTACACCTTCACCCAAACTA
CCGAGGCCTTTAGCTTGGGCGAGGTGGCTGCTCCCATCATCGTCTTCGGCGACCACGCGGCCGGCACCGTCAACA
GGAGTCTGGTCGAGTACTTCTTCGGTGAGCCAAGACCTCAGAGACTTTGGTCTGCAAGGGTTCAAAATTACTAAT
TATGGGGTGGTCTTGCAGAGAACGAACGCCTCCCGACCGAGTTGGGCTGGACTAAGCAGGCTAATGATGTGTCTC
TGGAGGTCATCCTGGAGATCCAGGACCTCGTCCGCAACGCGACCAACCTGATCACCGATGCCCCGCTGCCGGCAG
CGCCTCACAAGCGGGACCTGCACGCCCCTTACAGCCTCTAGATACGAATATAAAGCTGGCATGAAGATCACCAGG
GGTTTTTGAGAATTGTGTCTTCGGCGGGACGGGAGTGGTAGATTGAGCCTTGTTGGGCTTCAGGTGTCTGGGGCA
TGGTTTGCTTTGGTCCTTTTACATGATTTCCCTAGCACGCC

SEQ ID NO : 23

CHIEU DAI : 780

LOAT : ADN

SINH VAT : M. phaseolina
TEN/KHOA DAU HIEU : CDS

vI TRI : (1)....(780)

atgaagctcaccgtctgtgccacgaccctttgecttcgetttggtttatggacaaggcetcee
M K L T v C A T T L C F A L VY G Q G S
tacgaggggtggaagccagctgggccagacgactttcgeggeccttgeectatgatgaat
Y E G w K P A G P DD F R G P C P M MN
accttggccaaccatggctttctcccccacgatggcaggaatatcacgaaagccaacgca
T L A N H G ¥ L P H D G R N I T K A N A
atccacgctctcaacacagctatcaacttcaacacttccctcecgetgectatcatgtgggag
I H A L N T A I N F N T S L A A I M W E
caggctatcattgcaaacccggagcccaatgctacgttcttcactcttgaccatcttaat
Q A I I A N P E P N A T F F T L D H L N
cgtcacaacgtcttggagcacgatgccagcttgageccgatcecgacgecttcettceggeaac
R H N V L E H DA S L S R S D A F F G N
aaccacgtcttcaaccaaactatcttcgacgtctctcgcgcgtggtggacggaggaaacc
N H V F N Q T I F D V S R A W W T E E T
gtagacgccaagatgctggccaacagcaagttgttccggcagatcgagtecgecgageecgcec
vV D A K M L A NS KL F R Q I E S R A A
aacccgaattacaccttcacccaaactaccgaggcctttagecttgggcgaggtggetget
N P N Y T F T Q T T E A F S L G E V A A
cccatcatcgtcttcggecgaccacgecggeccggcaccgtcaacaggagtectggtcecgagtac
p I 1 VvV F G D H A A G TV N R S L V E Y
ttcttcgagaacgaacgcctcecccgaccgagttgggctggactaagcaggctaatgatgtyg
F F E N E R L P TE L G W T K Q A N D V
tctctggaggtcatcctggagatccaggacctcgtccgcaacgcgaccaacctgatcacce
S L E Vv I L EI ¢ b L V RN AT N L I T
gatgccccgctgecggcagegectcacaagecgggacctgcacgecccttacagectetag
DA P L P A A P HKURDULHAUP Y S L -
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SEQ ID NO : 24

CHIEU DAI : 259

LOAI : PRT

SINH VAT : M. phaseolina

MKLTVCATTLCFALVYGQGSYEGWKPAGPDDFRGPCPMMNTLANHGFLPHDGRNITKANATHALNTAINENTSLA
AIMWEQAIIANPEPNATFFTLDHLNRHNVLEHDASLSRSDAFFGNNHVENQTIFDVSRAWWTEETVDAKMLANSK
LFRQIESRAANPNYTFTQTTEAFSLGEVAAPIIVFGDHAAGTVNRSLVEYFFENERLPTELGWTKQANDVSLEVI
LEIQDLVRNATNLITDAPLPAAPHKRDLHAPYSL*

SEQ ID NO : 25

CHIRU DAT  : 1314 (bao gdm 150 bp 5' UTR va 150 bp 3' UTR)
LOAI : ADN

SINH VAT : M. phaseolina

GGCCCCCGARAGGGAGACARAAATACGAGATTCTCCTATTACGCGCCCAAGAATCGACAACACCGCCCATCAGCTA
CCGCCGCCTTCGTTTACGTCGTCCGCAGCAGCAACGCCCGACGCTACAGTCAGTCAACAGCCTCCAGCCGCCACG
ATGCCCAACGCAGTGCATCTGTCAATGCTCGTCCTCACGCATGCGGTGCCGATCGCGGGTTATCCGGGCTGGGAA
GCGCAGCAAGTTGTCGCAGAAGCGCCCTCCAAGCACCACAACGACCTCTACGTGCCCAACCCAAGCCATCCGGTG
CCGGGGAAAGTGCCGTACATCCCGGACGAGGAAGAGCACTACTTTGAGAAGCAGGTAAACGGCTCCGGCAATGGC
TACTACCGGCGGTCGTCCTGCCCGGCAGTCAACATCATGGCGAACAGGGGCTACATCAGCCGCTCGGGCCGGGAL
ATCAGCTACGAGGAGATAGCGATGGCATCGCGGGAGCTGTTCAACTTCGGCGACGACAACGTGAGCAGLCGGLCCCC
TGCAGACCGGCAAAGTAAGCGGGCTCACCAACAATTCCTTCTTGACAGATCATGATCGTGCTGGGGCCCAGCTTC
GCGGCGCACCCGGGCCGCGAGCGCATCGACCTCGACATGCTGGCCGACGACGCGGTGCAGCACATCACCAACTGC
CCTGCGGCGCCGACGCGGACGGACCGCGCGCTGGGCGACAACGTGAACCTGAACACGACGCTGCTGGAGCAGCTG
CTGGCGACGTCCAAGGACGGCGTCACGCTGACGCTCGAAGACGCAGCCGAGCACCACCACCTGCGGCACAACCAG
TCGCTGGCCGAGAACCCCGGCTTCCGCTTCAGCAACTCCGACGCCATCTGCTCGCTTGCGCAGTACGCCAACCTG
TTCGGTATCCTGGGCCGGCAGGGCAAGCATGGGCTCAACACGCTGTATGTGGAAGACGTCAAGACCCTGTTCGTC
GACGAAGACCTGCCGGACGGATACGGCCGGAGGGAGCTGCCGTATTTCTCGACCGAGGCGAACAACTACATCGAC
CGTATGGCCCACCACATCGGCTTCGAGATCGAGCGGCCGTTCCCGGCCAACGACGCCGACCTGAAGGACATCGAG
CCGGTGCAAGCCAGATTTGAAGTGGTGGACGGATGCTGAGCGGTGCAAAATTTAAAAAAAAATTTTTTTTAGGCA
GAAGTCAAGCATTTAATCGGGCTATACACACATCATTCCGTGCAAACAAAATCATTTCTACAGCTGTACCGCCTC
GGRAAAGAATAACGGAGATTTAAAAAAAAAAAARAARAC

SEQ ID NO : 26

CHIEU DAI : 951

LOAT : ADN

SINH VAT : M. phaseolina
TEN/KHOA DAU HIEU : CDS

VI TRI : (1)...(951)

atgcccaacgcagtgcatctgtcaatgctcgtcctcacgecatgeggtgecgategegggt
M P N A V HL S M L V L T HA AV P I A G
tatccgggctgggaagcgcagcaagttgtcgcagaagcgecctceccaagcaccacaacgac
Y P G W E A Q O VV A E A P S K H H N D
ctctacgtgcccaacccaagccatccggtgececggggaaagtgecgtacatcececggacgag
L Y v P N P S H P V P G K V P Y I P D E
gaagagcactactttgagaagcaggtaaacggctccggcaatggctactaccggecggtceg
E E H Y F E K Q VvV N G S G N G Y Y R R S
tcctgcccggcagtcaacatcatggcgaacaggggctacatcagecgetecgggceccgggac
s ¢ p A VNI MANDNIRGY I S R S G R D
atcagctacgaggagatagcgatggcatcgcgggagctgttcaacttcggcgacgacaac
I s Y E E I A M A S REUL F N F G D D N
atcatgatcgtgctggggcccagcttcgeggecgcacccgggecgcgagegeategaccte
I M I vV L G P S F A A H P G R E R I D L
gacatgctggccgacgacgcggtgcagcacatcaccaactgeccctgcggecgecgacgcegyg
p M L. A DDA AWV Q H I TDNZCU?PAA P T R
acggaccgcgcgctgggcgacaacgtgaacctgaacacgacgctgctggagcagcetgetg
T b R A L G D N V N L N T T L L E Q L L
gcgacgtccaaggacggcgtcacgctgacgctcgaagacgcagccgagcaccaccacctg
A T S K b GG Vv T L T L E D A A E H H H L
cggcacaaccagtcgctggccgagaaccccggcettecgecttcagcaactecgacgecate
R H N Q §$S L A E N P G F R F S N S D A I
tgctcgcttgcgcagtacgccaacctgttcggtatecctgggeccggcagggcaagecatggg
c s L. A Q Y A N L F G I L G R Q G K H G
ctcaacacgctgtatgtggaagacgtcaagaccctgttcgtcgacgaagacctgecggac
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L N T L Yy VvV E D V K T L F V D E D L P D
ggatacggccggagggagctgceccgtatttctcgaccgaggcgaacaactacatcgacegt
G Y G R R E L P Y F S T E ANN Y I D R
atggcccaccacatcggcttcgagatcgagecggecgttcecccggeccaacgacgecgacctg
M A H H I G F E I E R P F P A N D A D L
aaggacatcgagccggtgcaagccagatttgaagtggtggacggatgetga
K b I E p V Q A R F E V V D G C -

SEQ ID NO 27

CHIEU DAI : 316

LOAT : PRT

SINH VAT : M. phaseolina

MPNAVHLSMLVLTHAVPIAGYPGWEAQQVVAEAPSKHHNDLYVPNPSHPVPGKVPYIPDEEEHYFEKQVNGSGNG
YYRRSSCPAVNIMANRGYISRSGRDISYEEIAMASRELFNFGDDNIMIVLGPSFAAHPGRERIDLDMLADDAVQH
ITNCPAAPTRTDRALGDNVNLNTTLLEQLLATSKDGVTLTLEDAAEHHHLRHNQSLAENPGFREFSNSDAICSLAQ
YANLFGILGRQGKHGLNTLYVEDVKTLFVDEDLPDGYGRRELPYFSTEANNYIDRMAHHIGFEIERPFPANDADL

KDIEPVQARFEVVDGC*

SEQ ID NO : 28

CHIEU DATI : 1480 (bao gdm 150 bp 5' UTR va 150 bp 3' UTR)
LOAT : ADN

SINH VAT : M. phaseolina

ATCTGGCTTTTCCTCTCTTCTCTGTCGGGCGTCCCTTGCGCAACAGATACCCCATTCATCCCTTCAGTGCTTCTL
CTTATCTCTTCGCGCGCTTTTCCCCAACCACAGCCTCTTATCGCCTGTGCTCACACCACGTTTCCCGCACACCCA
ATGGCTTCCACCGCCAGGTCCGTCTTCGCCCGCAGCGCGCTTCTGCGCTCCGCCCCGGCCTCCATCAAGTCGAAT
GCCGCCCGCTCATCTCGCTTCGCCGTCCCTACCCAAGCATTCCGCCAGCAGTCTCGCCGCGGCTACTCTTCCGAG
GCCGGCTCCAAGTCTAACGGCCCCAACCCCGCCATCTGGATTGGTGCTCTCGCCGTCCTGGGTGGCGCCGGGTAC
TATGCCTACAGCTCGGGTGCCGGCGCCCAGATCGCCTCCAAGGAACCCTTCACCCCCAAGCCCGAGGACTACCAG
AAGGTCTACGACGCCATCGCCAAGGCCCTCGAAGAGCACGACGACTACGACGACGGCAGCTACGGCCCTGTCCTG
CTGAGACTGGCTTGGCACGCCAGCGGAACGTGAGTGACTTCCCCAACACTTCCAGCCCACCATTGAACCACGCAC
TGACGCCCTCCCTCACAGCTACGACRAAGGARACCGGCACCGGCGGCTCCAACGGCGCCACGATGCGCTTCGLGCC
CGAGGCGGACCACGGCGCCAACGCCGGCCTCAAGGCGGCCCGCGACTTCCTCGAGCCCATCAAGCAGCAGTTCCC
GTGGATTACGTACTCGGACCTGTGGACGCTGGCAGGCGTCGCTGCGATCCAGGAGATGCAGGGCCCCAAGGTGCC
GTGGCGCCCCGGCCGCAGCGATCGCGACGTCTCCTTCTGCACGCCCGACGGCCGCCTGCCCGACGCCTCCAAGGA
CCAGAACCACCTCCGCGCCATCTTCGGCCGCATGGGTTGGAATGACCAGGAGATCGTGGCGCTGTCGGGCGCGCA
TGCGCTGGGGAGGTGCCATACGGATAGGAGTGGATTCGATGGCCCGTGGACCTTCAGCCCGACGACGCTGACGAA
CGATTATTTCAAGTTGTTGATCGACGAGAAGTGGCAGTGGCGGAAGTGGGATGGACCTAAGCAGTTGGAGGACAA
GAAGACGAAGAGCCTGATGATGCTGCCGACGGATTACGCGTTGGTGCAGGACAAGAAGTTTAAGCCCTGGGTCGA
GAGGTACGCGAAGGATCAGGATGCCTTCTTCAAGGACTTCTCGAACGTGGTTATGAGGTTGTTCGAGCTGGGCGT
GCCGTTCCAGAGTGGTGAGGACTCGAGGATTGTGTTTAAGAGCAGCTTCGACTAGGCGTGCTTGGCGGACGTTAA
TTCTGATCGACGGGGTTTGATGGGAAGTTGTAAAAGGTTCTATGACGATCAGTAAAGAAGGGTTGTTTTTGCTTT
TGAGTTTCGAGGACTAAAGACTAAGACAAGAGTAGCGCAAAGGTGGGAAAGAATA

SEQ ID NO : 29

CHIEU DAI : 1116

LOAT : ADN

SINH VAT : M. phaseolina
TEN/KHOA DAU HIEU : CDS

VI TRI i (1)....(1116)

atggcttccaccgccaggtcecegtcttcgeeccgecagegegettetgegetecgececggec
M A S T A R S V F A R S A L L R S A P A
tccatcaagtcgaatgccgcecccgetcatctegettecgeecgteectacccaagecatteege
s I K S NA A R S S R F A V P T Q A F R
cagcagtctcgccgeggctactctteccgaggececggetccaagtctaacggecccaaccce
O 9 S R R G Y S s EA G S K S N G P N P
gccatctggattggtgetctegecgtectgggtggegecgggtactatgectacageteg
A I W I G A L AV L G GA G Y Y A Y S S
ggtgccggcgcecccagatcgectccaaggaacccttcacccccaageccgaggactaceag
G A G A Q I A S K E P F T P K P E D Y Q
aaggtctacgacgccatcgccaaggccctcgaagagcacgacgactacgacgacggecage
K vy b A I A KAULEEHDD Y D D G S
tacggccctgtcectgectgagactggecttggcacgeccagecggaacctacgacaaggaaacce
Y G P V L, L R L A WHAS G T Y D K E T
ggcaccggcggctccaacggcgccacgatgecgecttegegeccgaggecggaccacggcgcece
G T 6 G S N GA T MR F A P E A D H G A
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aacgccggcctcaaggcggcccgcgacttectcgageccatcaagcagcagttecegtgg
N A G L K A A RDF L E P I K Q Q F P W
attacgtactcggacctgtggacgctggcaggcgtcgectgegatccaggagatgcaggge
I T Yy s b L wW T L A G V A A I QO E M Q G
cccaaggtgccgtggcgceccececggecgecagegatcgegacgtetecttcectgecacgecegac
P K v P W R P G R S D R DV s F C T P D
ggccgcctgcccgacgecctccaaggaccagaaccacctecgegecatcectteggecgeatg
G R L P DA S KD QDN HU LR ATIF G R M
ggttggaatgaccaggagatcgtggcgctgtcgggegegcatgegetggggaggtgecat
G W N D Q E I V A L S G A HA L G R C H
acggataggagtggattcgatggcccgtggaccttcagecccgacgacgctgacgaacgat
T b R S G F D G P W T F S P T T L T N D
tatttcaagttgttgatcgacgagaagtggcagtggcggaagtgggatggacctaagcag
Y F K L L I D E K W Q W R K W D G P K Q
ttggaggacaagaagacgaagagcctgatgatgctgeccgacggattacgegttggtgceag
L E DK K T K S L MMM L P T DY A L V Q
gacaagaagtttaagccctgggtcgagaggtacgcgaaggatcaggatgecttcecttcaag
D K K F K P W V E R Y A KD Q D A F F K
gacttctcgaacgtggttatgaggttgttcgagctgggegtgecegttecagagtggtgag
D F S NV VMRL F E L GV P F Q S G E
gactcgaggattgtgtttaagagcagcttcgactag
D $ R I VvV F K s S F D -

SEQ ID NO : 30

CHIEU DAI : 371

LOAI : PRT

SINH VAT : M. phaseolina

MASTARSVFARSALLRSAPASTIKSNAARSSRFAVPTQAFROQSRRGYSSEAGSKSNGPNPAIWIGALAVLGGAGY
YAYSSGAGAQIASKEPFTPKPEDYQKVYDAIAKALEEHDDYDDGSYGPVLLRLAWHASGTYDKETGTGGSNGATM
RFAPEADHGANAGLKAARDFLEPIKQQFPWITYSDLWTLAGVAAIQEMOGPKVPWRPGRSDRDVSFCTPDGRLPD
ASKDQONHLRAIFGRMGWNDQETIVALSGAHALGRCHTDRSGFDGPWTEFSPTTLTNDYFKLLIDEKWQWRKWDGPKQ
LEDKKTKSLMMLPTDYALVQDKKFKPWVERYAKDQDAFFKDFSNVVMRLFELGVPFQSGEDSRIVEFKSSFD*

SEQ ID NO : 31

CHIEU DAT : 1981 (bao gdm 150 bp 5' UTR va 150 bp 3' UTR)
LOAT : ADN

SINH VAT : M. phaseolina

TAGAAGGCGCATGGAGTCGCACGCAGGGACCATGCGCAACACGGTGCCTGCAGAGAGGCGAAAGCCCATGCATAT
CACATTGATTTTTAAAGAAGGAAGTGCAAGAAGCATTGAGACATCGCACTCACCCTTCAACACCGCTATCGCGCG
ATGAAAGCCATCAGCATCGCCGTGTTCGCCGCGTCAGTGGTACCTCACACTCTGGCAGACTATGTTTGGCCCTCG
CAACATGACTTGTTGGAGGATATGTTGGCCATCCAACAAGGCTATATTCGCATGGGCTTCACTGACTGTATGTCG
ACATTCACTTGAGCCTGAAGTAATGTCTCCCTACTARAGCATCGTCGAAGTGGTTGTTCCTTGCGGTCACGGCAG
CAACAGGCCCGGAGTAAACAACGCGGCACAATGGATTCGGACGGGTTTCCACGACTTCGCCACCCACGACTCGGC
CGCTGGGACCGGCGGCCTCGATGCCTCCCTCCTCTACGAGGTCGAACGGCCCGAGAACGAGGGCTCAGCCTTTAA
CGACACCTTCGCCGACATGCACGACTTTATCAATCCCCGATCAAGCGCCTCGGATCTGATAGCGCTGGCCGTCGT
CGCATCGGTTGCGGCTTGCGGCGGACCCAAGATCCCCCTGCGAGCGGGACGAATTGATGCTGTGGAGGCGGGCCC
GGCCGGCGTTCCCAAGCCCGACGACTCACTGGAGAGCACGATCGATGCATTCGCGCGGACGGGGTTCAACACCAG
CGACATGATCGCCCTCGTTGCCTGTGGCCATACCGTCGGCGGCGTGCACAGCGTAGATTTCCCCGAGATCACCGG
CGGCGAGAAAGACGTCCTGGACGTGCCGCAATTTGACAGCAGCGGCACCATCTTCGACACCGCAGTCGTGGACGA
ATACCTCGACAGCAACGGCGCCAACCCCCTCGTCTTCGGAGCCAACGACACCACGAACTCGGACAAGCGCGTCTT
CAGCGCCGACGGCAACAGCACCATGGCCAAGCTCAAAGACCCCGCCACATTCAAAGCCACCTGCGCCGCCCTCTT
CGAGCGTATGATCAACACCGTCCCCTCATCCGTCACCCTCAGCGAACCCATCGAGCTGGCCGACATCAAGCCCTA
CATCGACAAGCTCGAGCTCACACCCAACGCCTCCGCCCTCGCCTTCGAAGGCCGCATCCGGCTGCGCACCTCCCC
CGTCACCGGCCGCGACGCCGAGGGCACCAGCATCGCCCTCAATGTCACCGACCGCGCTGGCGGGCGCAAGCTGGT
GCCGGCGCCGCGCGCCGTGTTGCGCGGCGGCACCTCGTACGGCTTCTTCGACGAGCAGTTCAGCTGGTTCGAATT
TGCGACGCAGCTCGACGTCGCAGCCGGCATCCAGGCCTTTGATATCCAGCTCACGACGGAGGCGACCGGACALCGT
GGAGACGTTCGACAACGCTGGCACCGGCGGCTATCCTAGTCTCGACGACTTGCTATACTTGCAGTCGCAATCGTG
CATGGACACGACTGCCACGGAGGGGAATATAACGGTGACGGTTGCGGCGGCGGTGCGCGAGGATGCGGCGARAGGC
GGGTGCGGCGCCAGTGGTGAGGATGGCGCATAAGGTTCAGCAGATGGGTGTGATGTTGCCGAAGCTTGTCGTAGA
GGCAGTGCCAATGGAGAGGTCARACGTTTCGCAGGGCGGGTATGTATTGTACGAGGTGGACATCCCAATCGATGC
CGCTGGCTGGAGCACGAAGTTCGATGTTGTGTTGACGGCTGGGGGAGACGAGATTGTGTCTGGCCTGCACGGGAC
CAGCGATCTTACCACATGTTCGGGARAACTGACCGGTTGATGGGCTTGGGGACTTGCCCTGAGTAGCATAGCATCG
GCGTGTTTTGGGTTTGTTTACAGGTGTGGAAGATCAGATGAAGGAAGAACCAACAGGTGATTGAACCTATGTCGC
AAGTCAGCAATGCAGTGATGGTCTCGGCGTC
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SEQ ID NO : 32

CHIEU DAI : 1623

LOAI : ADN

SINH VAT : M. phaseolina
TEN/KHOA DAU HIEU : CDS

VI TRI t(1)....(1623)

atgaaagccatcagcatcgccgtgttcgecgegtcagtggtacctcacactctggecagac
M K A I S I AV F A A S V V P H T L A D
tatgtttggccctcgcaacatgacttgttggaggatatgttggeccatccaacaaggectat
Y vV w P S Q H D L L E DML A I Q O G Y
attcgcatgggcttcactgacttggttgttccttgcggtcacggcagcaacaggcccgga
I R M G F T DL V V P C G H G S N R P G
gtaaacaacgcggcacaatggattcggacgggtttccacgacttcgeccacccacgactceg
V N NA A Q W I R T G F H D F A T H D S
gccgctgggaccggeggectcecgatgectecectectctacgaggtcgaacggcececcgagaac
A A G T G G L DA S L L Y E V E R P E N
gagggctcagcctttaacgacaccttcgeccgacatgcacgactttatcaatcceccgatcea
E G S A F N DT F A DMUHBIDF I N P R S
agcgcctcggatctgatagegetggecegtegtecgecateggttgeggettgeggeggacce
s A s DL I A L AV V A S V A A C G G P
aagatccccctgcgagecgggacgaattgatgectgtggaggecgggeccggecggegttece
K I P L R A G R I DAV EAG P A G V P
aagcccgacgactcactggagagcacgatcgatgcattcgegeggacggggttcaacace
K p D DS L E S T I DAV FAIRTG F N T
agcgacatgatcgccctcecgttgectgtggeccataccgtcggeggegtgcacagegtagat
s b M I A L VA CGH TV G G V H S V D
ttccccgagatcaccggcggcgagaaagacgtcecctggacgtgecgcaatttgacagecage
F P E I T G G E K b v L. b Vv P QO F D S S
ggcaccatcttcgacaccgcagtcgtggacgaatacctcgacagcaacggcgccaaccce
G T I *FP DT AV V D E Y L D S N G A N P
ctcgtcttcggageccaacgacaccacgaactcggacaagcgegtcttcagegecgacggce
L vV F G AN DT TN S D K RV F 8§ A D G
aacagcaccatggccaagctcaaagaccccgccacattcaaagccacctgegeegceccte
N S T M A K L K D P A T F KA T C A A L
ttcgagcgtatgatcaacaccgtccectcateccgtcaccctcagecgaacccatcecgagetyg
F E R M I N TV P S s VvV T L S E P I E L
gccgacatcaagccctacatcgacaagctcgagctcacacccaacgectceegeectegece
A D I XK p Y I D K L E L T P N A S A L A
ttcgaaggccgcatccggetgegecacctecccecgtcaccggecgcgacgeccgagggeacce
F E G R I R L R T S P V T G R D A E G T
agcatcgccctcaatgtcaccgaccgcgctggegggegcaagectggtgecggegecgege
s I A L NV T DR A G G R K L V P A P R
gccgtgttgegecggeggcacctegtacggettcttcgacgagcagttcagetggttcgaa
AV L R G G T S Y G F F D E Q F S W F E
tttgcgacgcagctcgacgtcgcagecggcatccaggectttgatateccagetecacgacg
F A T Q L. Db VA A G I QA F D I O L T T
gaggcgaccggacacgtggagacgttcgacaacgctggcaccggcggctatcectagtcete
E A T G H V E T F DN A G T G G Y P S L
gacgacttgctatacttgcagtcgcaatcgtgcatggacacgactgccacggaggggaat
D DL L YL QQ S ¢ s c¢c ™MD T TATE G N
ataacggtgacggttgcggeggeggtgegegaggatgeggegaaggegggtgeggegeea
I T v T VvV A A AV R E DA AA K A G A A P
gtggtgaggatggcgcataaggttcagcagatgggtgtgatgttgeccgaagettgtegta
vV V R M A H K V Q 0o M G vV M L P K L V V
gaggcagtgccaatggagaggtcaaacgtttcgcagggcecgggtatgtattgtacgaggtyg
E A V P M ER S NV S Q G G Y V L Y E V
gacatcccaatcgatgccgectggctggagcacgaagttcecgatgttgtgttgacggetggg
p I p I DAAG W S T K F DV V L T A G
ggagacgagattgtgtctggcctgcacgggaccagcgatcttaccacatgttcgggaaac
G b E I VS G L HGT s D L T T C S G N
tga
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SEQ ID NO : 33

CHIEU DATI : 540

LOATI : PRT

SINH VAT : M. phaseolina

MKAISIAVFAASVVPHTLADYVWPSQHDLLEDMLAIQQGYIRMGFTDLVVPCGHGSNRPGVNNAAQWIRTGEFHDE
ATHDSAAGTGGLDASLLYEVERPENEGSAFNDTFADMHDFINPRSSASDLIALAVVASVAACGGPKIPLRAGRID
AVEAGPAGVPKPDDSLESTIDAFARTGENTSDMIALVACGHTVGGVHSVDFPEITGGEKDVLDVPQFDSSGTIED
TAVVDEYLDSNGANPLVFGANDTTNSDKRVESADGNSTMAKLKDPATFKATCAALFERMINTVPSSVTLSEPIEL
ADIKPYIDKLELTPNASALAFEGRIRLRTSPVTGRDAEGTSIALNVTDRAGGRKLVPAPRAVLRGGTSYGFFDEQ
FSWFEFATQLDVAAGIQAFDIQLTTEATGHVETFADNGTGGYPSLDDLLYLOSQSCMDTTATEGNITVTVAAAVR
EDAAKAGAAPVVRMAHKVQOMGVMLPKLVVEAVPMERSNVSQGGYVLYEVDIPIDAAGWSTKFDVVLTAGGDEIV
SGLHGTSDLTTCSGN*

SEQ ID NO : 34

CHIEU DAI : 2012 (bao gdm 150 bp 5' UTR va 150 bp 3' UTR)
LOAT : ADN

SINH VAT : M. phaseolina

GGGGGAGGCCAATGCATGTCAGCAAAATACCTGTGGCTACCCCTGTTATGGCCACATCCAGCCCATTTTGAATGG
ACGGTATAAAATCTCTTCTGAAACCTTCAGAAAATTAAGGCAGGGACTATTGAAGGTTTTGCCGTATCTGCCAAA
ATGCGGTTTCTCGGGGGCTTCTATCTACTCCTTGCTGCCACTCGCCACACACCTACGGCCAGAGCTGCGCTGCALC
TACCCAAATGCCCTCATTTCTCGCATGGAACACCTGCTGGTTGATACGGACGGCTCATTCAGGTCTGGTTTCAAG
GACGCCATCAACCCCTGCACGAACTACATTTCAGGTGCCCARACGCTGGGGCGGCAGACCTCTGCACAGTGGCTC
CGAGTTGCCTTCCATGATTTCGTCACGGCCCACGTCGACGAGGGCACTGGCGGGATCGACGCGTCCATCGGCTTC
GAAACTCTCCGAGCAGAAGATTCCGGGTCCGCATTCAATGACAGTTTCGCCTTCTTTGCTCCGTTCGTGGATGCG
CAAACTTCCAGTATCACCCATCGAGCCTTCCCCGTCGAGGGCCGTGGCATGCGCTGACGTCCTTGCAGTGGCCGA
CCTCGTAGCCCTCTCTGTGGTGACTTCTCTGGGCCACTGCGGTGGTCTGCATGTCCCATATCGAGCGGGCCGTAT
CGATGCTACGGGCGGAGGGCCGTTCGGCGTTCCCGAACCCGAGACAAGCCTGGAAGAGACCCTGGAAGAGTTTGC
CAATGCTGGTTTCAATGCTGAAGATGCCATTGGATTAACGGCGTGCGGGCATTCTCTCGGCCGCGTCCATCACGG
CGGGTTCCCCAACGTCGTGCCCGAATCGGCCATAGCACCAAACAACACCGCGGGCGGCGTGAACCTGGACTCCAC
ACGGGATAAATTCGACATCAGCATTGTCAAAGAATACCTCGGCAACTATGGGCAGCGCGGCGGACCTCTCGTTAC
CAGTGACAACGTGACTGTCCGCTCGGATCTTCGGCTGTACGAAAGCGATCAGAACAGGACAATGCAAGCTCTCGG
TCAGTCAAAAGAATACTTCTTTAGCACCTGTGGAAATCTATTTGAGAGGATGATCAACACCGTTCCGCGCGAGGT
CACTTTGTCAGATGTCATCCATCCGATGACGGTGCAGCCGGTGAATTTCACGTTCGATATCATCAATGACCAGGC
GCTGAGGTTATCAGGAGTAGTGCGGGTGAGCTTCCAAATAGAGCTGTTTCGGTCTGCACGCAACTGACCGAGCCC
CGCAGTATTTGCCCTCAGATAATGCTGCACCGTCGACGCTCGAGGTCTCACTCGCCGACAAAGCCGGARAGACTA
TGGCATCCATTACAGCAAGGGTTATTGAAGAGAAAGGGAATAGTTTCTGGGGGGCCACAGCTTACTACCCGGTCG
TTTTTGACATAAACCTTGCTGGGATTGCTTCTCGCAACAATCTTCCTGGGAAGCTCCAGGTTCGCACAGCATCTC
CTCAGACATTTGAGCTGCAACCGGAGCTGTTTTTCATACCATCCCGTTCTAGCCCTGGCACGGGGATAAGTGTGG
GGGCTGCCATAGGTGCTGCTGCGCGGTCCCGCAACTCGACTCTGAGTGTAGAGAGTGTGGAAGCCGTGGTCAGTG
TGCCGGTATCCCAGACGGGAACACTGGCACCGAAGGTCGAGAAGCATGAGTTGAATCTCGAAAGAGATCAAGATA
TTGGTTTGTACTCTATATTCAAGGGGAACCTAAGCGATGATTTGGCTTTCAACCTGCAGACGACCGTTGATATCA
CGGCAACTTTTTCAGACGGCACTGTCTGGCAAGATAGTTACAACAGATTTGCAGTGCCGTAGAGCATCCTGAAAA
TGTCTTCGTCAAAATGCCTTCATAGGGCCAGCAACAAATTTTCAGGCAGATATGTAGCTAGAGAGTCATTCARAAT
ACAAATGTCTTGGTTGTCGAACAAGTTCGTGAGACGCTGCTCATGCACAATACAAGTGAGCC

SEQ ID NO : 35

CHIEU DATI : 1599

LOAI : ADN

SINH VAT : M. phaseolina
TEN/KHOA DAU HIEU : CDS

vl TRI : (1) (1599)

atgcggtttctcgggggcttctatctactccttgetgecactegecacacacctacggec
M R F L. G G F ¥ L L L. A A TRHT P T A
agagctgcgctgcactacccaaatgccctcatttctcgecatggaacacctgetggttgat
R A A L HY P N A L I S R MEHUL L V D
acggacggctcattcaggtctggtttcaaggacgccatcaacccctgcacgaactacatt
T D G S F R S G F K D A I N P C T N Y I
tcaggtgcccaaacgctggggcggcagacctctgcacagtggctceccgagttgectteceat
s G A Q T L GR QT S A Q W L R V A F H
gatttcgtcacggcccacgtcgacgagggcactggcgggatcgacgegtceccateggette
p F V T A HV D E G T G G I D A S I G F
gaaactctccgagcagaagattccgggtccgecattcaatgacagtttcgecttetttget
E T L R A E D S G S A F N D S F A F F A
ccgttegtggatgcecgcaaacttccatggeccgacctcegtageectectetgtggtgacttet
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P F V. D A Q T S M A DL VAL S V V T S
ctgggccactgcggtggtctgcatgtcccatatcgagecgggecgtatcgatgectacggge
L G H ¢ G G L HV P Y RAG R I DA T G
ggagggccgttcggcgttcccgaaccecgagacaagecctggaagagaccctggaagagttt
G G p F GV P E P E T S L E E T L E E F
gccaatgctggtttcaatgctgaagatgccattggattaacggegtgegggecattcetete
A N A G F NA E DA AT GUL TAC G H S L
ggccgcgtccatcacggegggttccccaacgtecgtgeccgaatcggeccatagcaccaaac
G R V H H G G ¥F P NV VP E S A I A P N
aacaccgcgggcggcgtgaacctggactccacacgggataaattcgacatcagcattgte
N T A G GV N L D S T R DK F D I S I V
aaagaatacctcggcaactatgggcagcgcggcggacctctegttaccagtgacaacgtg
K £ vy L 6 N Y G Q0 R G G P L V T S D N V
actgtccgctcggatcttcggectgtacgaaagcgatcagaacaggacaatgcaagcetcetce
T vV R $ b L R L Y E S D O N R T M Q A L
ggtcagtcaaaagaatacttctttagcacctgtggaaatctatttgagaggatgatcaac
G 9 S K E Y F F S T C G N L F E R M I N
accgttccgcgcgaggtcactttgtcagatgtcatccatccgatgacggtgcagecggtyg
T v p R E V T L S b Vv I H P M T V Q P V
aatttcacgttcgatatcatcaatgaccaggcgctgaggttatcaggagtagtgcggtat
N F T F D I I N D QAL R L S G V V R Y
ttgccctcagataatgctgcaccgtcgacgctcgaggtctcactecgeccgacaaagecgga
L P S D NAAP ST L EV S L A D K A G
aagactatggcatccattacagcaagggttattgaagagaaagggaatagtttctggggg
K T M A S I T A R V I E E K G N S F W G
gccacagcttactacccggtcgtttttgacataaaccttgctgggattgettctcgecaac
A T A Y Y P V V F D I NL A G I A S R N
aatcttcctgggaagctccaggttcgcacagcatctecctcagacatttgagetgecaaccg
N L P G K L 0V RTMHAS P QT F E L Q P
gagctgtttttcataccatccecgttctagececctggcacggggataagtgtgggggetgece
E L F F I P S R S S p G T G I S V G A A
ataggtgctgctgcgcggtccecgecaactcgactctgagtgtagagagtgtggaagecgtyg
I G A A A RS RN ST L s V E S V E A V
gtcagtgtgccggtatcccagacgggaacactggcaccgaaggtcgagaagcatgagttyg
v §S v p V S 0 T GGG T L A P K V E K H E L
aatctcgaaagagatcaagatattggtttgtactctatattcaaggggaacctaagcgat
N L. R D QD I G L Y s I F K G N L S D
gatttggctttcaacctgcagacgaccgttgatatcacggcaactttttcagacggecact
p L. A F NL QT TV D I TATF S D G T
gtctggcaagatagttacaacagatttgcagtgccgtag
v W ¢ D S Y N R F A V P -

SEQ ID NO : 36
CHIEU DAI : 532
LOAT : PRT
SINH VAT : M. phaseolina

MRFLGGFYLLLAATRHTPTARAALHYPNALISRMEHLLVDTDGSFRSGFKDAINPCTNYISGAQTLGRQTSAQWL
RVAFHDFVTAHVDEGTGGIDASIGFETLRAEDSGSAFNDSFAFFAPFVDAQTSMADLVALSVVTSLGHCGGLHVP
YRAGRIDATGGGPFGVPEPETSLEETLEEFANAGFNAEDATIGLTACGHSLGRVHHGGFPNVVPESATIAPNNTAGG
VNLDSTRDKFDISIVKEYLGNYGQRGGPLVTSDNVTVRSDLRLYESDONRTMQALGQSKEYFFSTCGNLFERMIN
TVPREVTLSDVIHPMTVQPVNFTEDIINDQALRLSGVVRYLPSADNAPSTLEVSLADKAGKTMASITARVIEEKG
NSFWGATAYYPVVFDINLAGIASRNNLPGKLQVRTASPQTFELQPELFFIPSRSSPGTGISVGAAIGAAARSRNS
TLSVESVEAVVSVPVSQTGTLAPKVEKHELNLERDQDIGLYSIFKGNLSDDLAFNLQTTVDITATESDGTVWQDS

YNRFAVP*

SEQ ID NO  : 37

CHIEU DATI : 2401 (bao gdm 150 bp 5' UTR va 150 bp 3' UTR)
LOAT : ADN

SINH VAT : M. phaseolina

TTTTAATATATTCTGCCGCTAAAACGTTCGCCATGTGCTCCTGATTTTTCTCGACCGCCATTTCTCGCCTCCGCA
TCGGCTCCCTGCTTCGGCGCGCTCGTCGCTAGCATCCAGTTTCGCCAGTCCTTCCGTTTCTCCCGCTCTTGAACC
ATGGCAAGGCATCCCGGCCTGACCCTGGTGTGGGTCGCAGGCGTGGTCTACCACGCCATTGGCACCGCTGCTGCC
CCGACATGGCCATCTTCCATGGATGAACTGGAGGACATCATGGTCCTCAACACCGGCTACCGCGCCCGCAGCTTC
GCAGTGCCCGTCACACCCTGCGGCTTCTCGTCGCAAGGCCCCGGACGCGTCCAAGCTGCCGAATGGATACGAACC
GCCTTCCACGACATGGCTCCCGGCAGCGTGTATACCGGCGTCGGAGGACTGGACGCATCGATAGCTTACGAAACA
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CGGAGCTTGGAAAATCTCGGCCCCGCCTTCAACACCACACTAGCTACCTACGCGCCGTATCTGACAAGCAGATCT
TCCATGGCTGACATCATTGCGCTAGGAGTCTACACGGCGGTGCGGTCATGCGGAGGTCCAATCGTGCCTATCCGG
ACAGGCAGAGTAGACGCAARAGGCAGCAGGCCCGCAAGGTGTGCCTCTGCCGCAGAATTCTATCGGAACTTTTCAA
AACCAGTTTCTCCGTACTGGCTTCAACACGACGGAGATGATCCAAGTGGTGGCGTGTGGCCACACTCTGGGCGGC
GTGCACGCATCTGCCAACCCGGAGATCGTGCCCGTGGGGTCGGCGGAGGACGGCGTCGTCAAGTTCGACACGACG
GACGCGTTTGACAACAAGGTTGTCACCGAGTACCTCTCGAATACAACCAAGAACTCGCTTGTTGTGGGCCCCTCT
ACTGCGAACGGCCGGRACTCGGACGCTCGTGTCTTTGCGGCGGATGGAAATGCTACGGTCAGGGCTCTGGCTGAC
CCTGATACGTTCAACAGTGTTTGCGCTAGGATGCTGCAGAAGATGATTGATGTTGTTCCAACGGGCGTGGTGCTC
ACTGACCCGATTTCAATCTATGATGTCAAACCCAGTGGGCTGCAGCTGACATTGCTTGGTGGAGGAGAGTCGGTA
AAGCTTACGGGAGATATCCGTGTTAGGACTACGGAGCGCTCTGCGAGCCAGATTGAGAAGGTCGAGCTTGTCTAC
AAGGACCGCGAGGGGGCCGAATCCTCGACAGCTTTGAGCACCGAATCCTCAGGTTCGGCCTCTGGGTTCGATGAC
AGCTTCGAGGTATAACTCATCCTAAGCCCCTGTTGGGATGCCACACTAACGGCCGAGAAAGTTCTACGGGGTCTC
CGCAAACATCCCCACCGACTCCGGCATCTCCTCATTCAACGTCCTCATCACCCTCACCAGCGGCGAAACCGAACT
TCACGACAATAATGGCAGCGGTTTCCCCCTCCAAGACACCGTCATCTTTCAAAGCCCGCAGAGCTGCCTCAGCGG
CACCACCATGACCGTCGCCGCCGCCGTCCTCAATACCGCCTCCTCCGCCCCCACCCTCAGCGTCACCCTCAAGGT
CCCCAACTCCCGCTCCGTCCTCCCCGTCCTCCAGGTCAGCACAGTCGCCATGACGAAGAGCTCGTCTGTCGGCCC
GTACGACCTCTACTCAACCACATACACGCTAACCTCCGCCCAACTCGCCGACACGCGCTTTGACGTCAAGCTCGG
CGCTGCCGCCGCCGACGCCTTCAAGTCCTCCGCCGACCTCGGTGATGCCTGCCAGGACCTGAGCCCCGAALCCGLC
CACTTCTTCCAGCGCGCCTAGCTCCTCGAGCACGGCTGCGCCGCCGGCCTCGTCCTCCTCTGCCGCACCAAGCTC
CTCTGACCTCCCGGCCCCCTCCCCCAGCACRAACACCCACGTCCTCCCACCCAATCTCCTCATCTACAACATTAGC
ATCATCGACCACCCCAACGCCCACAACACTCGCCTGCCCCGCCGCTGACGGCGCCACCTGGACGCTATCCGGCGEG
CCAGAAGTTCGCCGTCAAGTGCGGCAAGGACTACCAGGCCGGCCAGATCGGCGTCACGTGGACGGCCAGCTTCGA
GGCCTGTCTGCAGGCGTGCGTGGATACGGACACGTGCCAGGCGGTCGCATTCGTGGGGAGTGCAGAGGCGGGCGG
GCAGTGCTACTTGAAGGACCAGAGCGCGGGCAGTGTGGATGTTGAGGGGGTGTGGGGGGCGGTTCTGGAAAGCTG
AGCGGTCGGGCGATGGAGTAGGGGATAGAGGGTTTGGGCTGGGGGGTAATGAATTACTTCTGATGAGCTTCTACT
ACTGCAGGTGGCACARATCATGGCCTCTCATGGACCTCCGACGCCGCATGCTGCCCGCGTTTCAAGGTATTCTTG
G

SEQ ID NO : 38

CHIEU DAI : 2049

LOAI : ADN

SINH VAT : M. phaseolina
TEN/KHOA DAU HIEU : CDS

VI TRI : (1)....(2049)

atggcaaggcatcccggectgaccctggtgtgggtcecgecaggegtggtcetaccacgecatt
M A R H P G L T L V W V A G V V Y H A I
ggcaccgctgctgceccccgacatggecatcttccatggatgaactggaggacatcatggte
G T A A A P T WP S S M D E L E D I MV
ctcaacaccggctaccgcgecccgcagettegecagtgececgtcacaccetgeggetteteg
L N T G Y R A R S F A V P V T P C G F S8
tcgcaaggccccggacgcgteccaagetgeccgaatggatacgaaccgecttccacgacatg
s 9 G P G RV QA A E W TI R T A F H D M
gctcccggcagegtgtataccggegtcggaggactggacgcatcgatagecttacgaaaca
A P G S VY T GV G GG L DA S I A Y E T
cggagcttggaaaatctcggccccgecttcaacaccacactagectacctacgegecgtat
R S L EN L G P A F N T T L A T Y A P Y
ctgacaagcagatcttccatggctgacatcattgecgctaggagtctacacggeggtgegg
L T S R S S Mm A D I I A L G V Y T A V R
tcatgcggaggtccaatcgtgectatccggacaggcagagtagacgcaaaggcagcagge
s ¢ G G p I VP I R T G R V DA AI KA A G
ccgcaaggtgtgcectctgecgcagaattctatcggaacttttcaaaaccagtttetecgt
P QO GV P L P QN S I G T F QN OQF L R
actggcttcaacacgacggagatgatccaagtggtggcgtgtggccacactcectgggegge
T G F N T T E M I Q vV vV A C G H T L G G
gtgcacgcatctgccaacccggagatcgtgceccgtggggtcecggeggaggacggegtegte
V H A S A NP ETI V P V G S A E D G V V
aagttcgacacgacggacgcgtttgacaacaaggttgtcaccgagtacctctcgaataca
K P DT T DA F DN K V V T E Y L S N T
accaagaactcgcttgttgtgggcccctctactgcgaacggccggaactcggacgetegt
T K N $ L vV G P S T A N G R N S D A R
gtctttgcggcggatggaaatgctacggtcagggctctggetgaccctgatacgttcaac
vV *F A A D G N AT V R AL A D P DT F N
agtgtttgcgctaggatgctgcagaagatgattgatgttgttccaacgggegtggtgete
s v ¢ A R ML Q K M I DV V P T G V V L
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actgacccgatttcaatctatgatgtcaaacccagtgggctgcagctgacattgettggt

T D P

I Y bv K P S G L O L T L L G

ggaggagagtcggtaaagcttacgggagatatccgtgttaggactacggagcgctctgeg

G G E

vV K L. T 6 b I RV R T T E R S A

agccagattgagaaggtcgagcttgtctacaaggaccgcgagggggccgaatcctegaca

S 0o I

K v B L VvV Y K D R E G A E S S T

gctttgagcaccgaatcctcaggttcggecctctgggttcgatgacagettcgagttctac

A L S

E

s s G s A S G F D D S F E F Y

ggggtctccgcaaacatccccaccgactccggcatctcectcattcaacgtcecctcatceacce
G v $ AN I P T DS G I S S F NV L I T
ctcaccagcggcgaaaccgaacttcacgacaataatggcagecggtttccccectccaagac

L T S

E T E L H D N N G S G F P L O D

accgtcatctttcaaagcccgcagagcectgecctcageggcaccaccatgaccgtcgeegece

T Vv I

F Q s P o s ¢c L S G T T M T V A A

gccgtcecctcaataccgectcecctceccgecceccacectcagegtcacectcaaggteeccaac

A V L N

T A S S A P T L s V T L K V P N

tccecgetcecegtectceeccgtecteccaggtcagecacagtegecatgacgaagagetegtet

S R S

v L. p VL Q0 VS T VA M T K S S S

gtcggcccgtacgacctctactcaaccacatacacgctaacctecgeccaactegecgac

v G P Y

b L Y s T T Y T L T S A Q L A D

acgcgctttgacgtcaagctcggecgetgeccgecgecgacgcecttcaagtcectecgecgac
T R P D V X L G A A A A DAVF K S S A D
ctcggtgatgcctgccaggacctgagececccgaaccgeccacttettceccagegegectage
L G bA CQ DL S P E P P T S S S A P S
tcctcgagcacggectgegecgecggectegtectcectectgeecgecaccaagetectcectgac

S S S

T A A P P A S S S S A A P S S S D

ctcccggcccectcecceccceccagcacaacacccacgtcectcecccacccaatcectectcatctaca

L P A

p s T T P T s S H p I S S s T

acattagcatcatcgaccaccccaacgcccacaacactcgcctgecceccgecgectgacgge

T L A S

T T Pp T P T T L A C P A A D G

gccacctggacgctatccggecggccagaagttecgecgtcaagtgeggcaaggactaccag

A T W T

L S G G 0 K F AV K C G K D Y Q

gccggccagatcggcecgtcacgtggacggeccagettcgaggectgtctgecaggegtgegtyg

A G Q

G v T W T A S F E A C L Q A C V

gatacggacacgtgccaggcggtcgcattcgtggggagtgcagaggcgggegggecagtge

D T D T

cC Q9 AV A F V G S A E A G G Q C

tacttgaaggaccagagcgcgggcagtgtggatgttgagggggtgtggggggeggttety
Y L, K D 0 S A G SV DVE EGVTWGA AV L

gaaagctga
E S -

SEQ ID NO
CHIEU DATI
LOAT

SINH VAT

39
682
PRT
M. phaseolina

MARHPGLTLVWVAGVVYHAIGTAAAPTWPSSMDELEDIMVLNTGYRARSFAVPVTPCGEFSSQGPGRVQAAEWIRT
AFHDMAPGSVYTGVGGLDASIAYETRSLENLGPAFNTTLATYAPYLTSRSSMADITALGVYTAVRSCGGPIVPIR
TGRVDAKAAGPQGVPLPONSIGTFONQFLRTGENTTEMIQVVACGHTLGGVHASANPEIVPVGSAEDGVVKEDTT
DAFDNKVVTEYLSNTTKNSLVVGPSTANGRNSDARVFAADGNATVRALADPDTEFNSVCARMLOKMIDVVPTGVVL
TDPISIYDVKPSGLQLTLLGGGESVKLTGDIRVRTTERSASQIEKVELVYKDREGAESSTALSTESSGSASGEFDD
SFEFYGVSANIPTDSGISSFNVLITLTSGETELHDNNGSGFPLODTVIFQSPQSCLSGTTMTVAAAVLNTASSAP
TLSVTLKVPNSRSVLPVLQVSTVAMTKSSSVGPYDLYSTTYTLTSAQLADTRFDVKLGAAAADAFKSSADLGDAC
ODLSPEPPTSSSAPSSSSTAAPPASSSSAAPSSSDLPAPSPSTTPTSSHPISSSTTLASSTTPTPTTLACPAADG
ATWTLSGGQKFAVKCGKDYQAGQIGVTWTASFEACLQACVDTDTCQAVAEFVGSAEAGGQCYLKDQSAGSVDVEGV

WGAVLES*

SEQ ID NO
CHIEU DAI
LOAI

SINH VAT

40

2004 (bao gdém 150 bp 5' UTR va 150 bp 3' UTR)
ADN

M. phaseolina

CCTTCCTGARATTTCATGGCCAGCTTCTCGGTCTTTCTAATGAATTATAAGGCTATCTTCCTGCAGCTTGTCGTC
TGCACGTTCTAGGATTCAACCACCCGTCATTCCTTCTCAAAATCTCAGTCCAGTCGTTACAGCTAATCACTTAAT
ATGAAGCCCGCCGCTCTTGCAGGCATTGGCCTGCTTAATGTCCTACCCATTACCGCCGAATACGTCTGGCCTTCT
AAATACGACTATTTGGAAGACCTGCTTTACCTTCAATCCGGTTATCTGCGTGAGGGATTTGTCGACGGTATGCAT
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ATATGAACAACTGCTGGTGTCCCCCAACTAATGGCTTTTAGGTGTGGCTCCTTGTTCGTTTTCCTCCGCTGGACC
TGGCCGTCAAACCGCAGCGGAATGGGTCCGCACTGCATACCATGATATGGCCACTCATGATGCCGATGCTGGCAC
TGGTGGCTTGGACGCCTCTATCATGTTTGAGACCGAGCGGGACGAAAACGTGGGCGATGCGTTCAATGGTACCTT
CGGCTTTACAAACAACTACTACAACATCAAAGCATCCGCTGCTGATCTTCTTGCACTCTCCACTGTCATCGCCGT
TGGAAACTGCGGTGGCCCGAAGATTCCTTTCCGTGTCGGTCGCGTGGACGCCACGGAGGCTGGCCCTCTGGGTGT
TCCCAAGCCGGATCAAGACGTTGATACGCACATTCAAATTTTTGCCAAGGCAGGCTTTAACACCAGTAGGCCTTG
AATTACCTGAGGTCCACCTACCAGCCGCTGACTAGAATAGGCGACATGATCACCATGGTGGCCTGCGGCCACACC
CTTGGTGGCGTCCATGGCAAGGACTTCCCCGAGATCACTTTCAACGACACGGAGACCAATTTCGTCAAGTTCGAA
GGCAACAACTCCTTCTCCAACTTTGATAACACCGTCGTGACCGAGTATCTTGGCGGARACCCCCCCAACCCCCTC
GTCACCGGCAAGAACGAGACCAACAACAGCGATAAGCGCGTCTTTGGTGCCGACAACAACGCCACAATGCACTCC
CTGTCGGACCCCTCCGTCTTCCAGTCCTCCTGCCAAGACATCCTCGCCCGCATGATCGACACCGTCCCCTCCAAC
GTCGCTCTCACCGAGCCTCTCGACCCAATCCTCATCAAGCCCTACATCCAAACCTTCTCCCTCGTCAACGCCACC
CACCTCACCCTGACCGGCCGCATCCGCGTCCGTACCGACTGGGACAGCTACACCGACCAGTCAGTCCACCTCACC
TACAACCCGCGCACAGCGCCCGCCCAGAATGCGACCCTCAACACCACCATCCCCACCACCCGCGCCACCTTCCAG
GGCGGCACCTCCAGCGGCATCTTTGGTGAAGTCTTCGCCTGGCACGAGTTCTCCGCCACCCTCCCCACATCCAGC
TCGATTACCGGCTTCACTGTCACCGTCACGCGCGGCTCCACGGGCGAATCCACCACCTACGACAACGCCGGCAGC
ACGAACGGCTACGCGCTCGACGACACGCTGCTCTACCAGAGCGCGCAGTCGTGCCGCGACGTCGGCACCACAACC
ATCACCGCTGCTGTGCGCAAGGACTTCCTCGCCCGAGGTGCAAAGGTCGCCGTCGAGATGGTGAACAGGGTGCCG
CGCCAGGGCGTGTACGTGCCGGCGCTAGAGGTCGAACCGTGGGGGGCGGAGACGGTCAAGGAGGTCGGCGAGTGG
GTCATCGTGCAGGCTAAGGGTGAGTTGACGATGGAGAGCTTGAGCACAACGTTTGACGTCGTTGCGGGCGAGAAA
AGGGTCGAGTTCCAAAGGACGAATGTGCTGGGGGAGGAGTGTGCGGCTCTGTGAGGCGTAACTTARAAAAARRRAA
AAAAGGAAGGATATATCAGTTTCTGGTACATACTTCGAATGAAAGTCTATGATTCGTATGTCCATAACATTACTC
TAGGCTTGAAACAACAATGCTGAATGTGCTTTATTGTGAGATAAAGAGTGTCCT

SEQ ID NO ¢ 41

CHIEU DAI : 1605

LOATI : ADN

SINH VAT : M. phaseolina
TEN/KHOA DAU HIEU : CDS

VI TRI : (1)...(1605)

atgaagcccgceccgetcttgecaggecattggectgettaatgtecctacccattaccgecgaa
M K p A A L A G I G L L NV L P I T A E
tacgtctggccttctaaatacgactatttggaagacctgctttaccttcaatccggttat
Y vV w P $ K Y DYy L E D L L Y L Q S G Y
ctgcgtgagggatttgtcgacggtgtggctccttgttegttttcctecgetggacctgge
L R E G F VD GV A P C S F S S A G P G
cgtcaaaccgcagcggaatgggtccgcactgcataccatgatatggccactcatgatgece
R ¢ T A A E W V R T A Y H DM AT H D A
gatgctggcactggtggcttggacgcctctatcatgtttgagaccgagcgggacgaaaac
D A G T G G L DA S I M F E T E R D E N
gtgggcgatgcgttcaatggtaccttcggctttacaaacaactactacaacatcaaagca
vV G bA F N G T F G F T NN Y Y N I K A
tccgectgcectgatcttecttgcactcectecactgtcategeegttggaaactgeggtggeccg
s A A DL L AL S T VI AV G N C G G P
aagattcctttccgtgtcggtecgegtggacgeccacggaggctggecctetgggtgttece
K I P F R V G R V DATEAG P L G V P
aagccggatcaagacgttgatacgcacattcaaatttttgccaaggcaggctttaacacce
K p D QD VDT HTI QI F A KA G F NT
agcgacatgatcaccatggtggcctgecggeccacacccttggtggegteccatggcaaggac
s b M I T MV ACGHTUL G G V H G K D
ttccccgagatcactttcaacgacacggagaccaatttcgtcaagttcgaaggcaacaac
F P E I T F N D T E T N F V K F E G N N
tccttctccaactttgataacaccgtecgtgaccgagtatcttggcggaaaccccececccaac
s ¥F S N F DN T V V T E Y L G G N P P N
cccctcgtcaccggcaagaacgagaccaacaacagcgataagegegtetttggtgeegac
P L VvV T GG K N E TN N S D K R V F G A D
aacaacgccacaatgcactccctgtcggaccecctecgtettceccagtectcecctgecaagac
N NA T MUH S L s D P S V F Q S S C Q D
atcctcgcecccgecatgatcgacaccgtccectccaacgtegetcetcaccgagectcectegac
I L. AR M I DT V P s NV A L T E P L D
ccaatcctcatcaagccctacatccaaaccttectcecectegtcaacgeccacccacctecacc
p I L I K p Yy I O T ¥ s L V N A T H L T
ctgaccggccgcatccgegtecgtaccgactgggacagctacaccgaccagtcagtcecac
L T G R I R V R T D W D s Y T D Q S V H
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ctcacctacaacccgcgcacagcgcccgcecccagaatgecgaccctcaacaccaccatcccc
L T ¥y N P R T A P A O N AT L N T T I P

accacccgcgccaccttccagggecggcacctceccageggcatctttggtgaagtecttegece
T T R A T F 9 6 G T s s GG I F G E V F A

tggcacgagttctccgeccaccctcecccacatccagectcecgattaccggettcactgtcace
W H E F S A T L P T s s s I T GG F T V T

gtcacgcgcggctccacgggcgaatccaccacctacgacaacgccggcagcacgaacgge
v T R G S T G E s T T Y D N A G S T N G

tacgcgctcgacgacacgctgctctaccagagecgegcagtegtgecgegacgteggeacce
Y A L D DT L LY ©Q S A ©Q S C R D V G T

acaaccatcaccgctgctgtgcgcaaggacttecctcecgeccgaggtgcaaaggtcecgeegte
T T I T A A V R K D F L A R G A K V A V

gagatggtgaacagggtgccgecgeccagggecgtgtacgtgecggegectagaggtcgaacceyg
E M V N R V. P R O G VY Vv P A L E V E P

tggggggcggagacggtcaaggaggtcggcgagtgggtcategtgcaggetaagggtgag
W G A E TV K E V G E W V I V g A K G E

ttgacgatggagagcttgagcacaacgtttgacgtcgttgcgggecgagaaaagggtcgag
L T M E s L s T T F D V V A G E K R V E

ttccaaaggacgaatgtgctgggggaggagtgtgcggctctgtga

F 0 R T NV L G E E C A A L -

SEQ ID NO 2 42

CHIEU DAI : 534

LOAT : PRT

SINH VAT : M. phaseolina

MKPAALAGIGLLNVLPITAEYVWPSKYDYLEDLLYLOSGYLREGEFVDGVAPCSFSSAGPGRQTAAEWVRTAYHDM
ATHDADAGTGGLDASIMFETERDENVGDAFNGTEFGEFTNNYYNIKASAADLLALSTVIAVGNCGGPKIPFRVGRVD
ATEAGPLGVPKPDQDVDTHIQIFAKAGENTSDMITMVACGHTLGGVHGKDFPEITEFNDTETNEVKFEGNNSFSNFE
DNTVVTEYLGGNPPNPLVTGKNETNNSDKRVFGADNNATMHSLSDPSVFQSSCODILARMIDTVPSNVALTEPLD
PILIKPYIQTFSLVNATHLTLTGRIRVRTDWDSYTDQSVHLTYNPRTAPAQNATLNTTIPTTRATFQGGTSSGIF
GEVFAWHEFSATLPTSSSITGFTVTVTRGSTGESTTYADNGSTNGYALDDTLLYQSAQSCRDVGTTTITAAVRKD
FLARGAKVAVEMVNRVPRQGVYVPALEVEPWGAETVKEVGEWVIVQAKGELTMESLSTTFDVVAGEKRVEFQRTN
VLGEECAAL*

SEQ ID NO : 43

CHIEU DAT : 1414 (bao gbém 150 bp 5' UTR va 150 bp 3' UTR)
LOAT : ADN

SINH VAT : M. phaseolina

AGCTTGCCTCTTCTTCTGTCTTTCTGCCCCCTTCTTCTCCAGACTCCTTTCGCCGTAGATTTCTGCCTTTTGGAC
CTCGTTTTCTGCCCTCCACCAATAGCAAGCCAAGAGATTAGATTAGACATCGCCATCCCATCGCCGACTCCAACA
ATGCCCAGCAACCCAGGCGACTACGACGCCGTCCGCCACGACGTCAAGAACCTCCTGCACCAGCCCGAGTACGAC
GACGGTTCCGCCGGGCCCGTCCTCGTCCGTCTCGCATGGTATGTTACGGCTACCCGCATCCTCCAGCCCAATCCG
CCGTTTATCTGCTGTTCGTGGCTCTGCCATCTTCTCTCCAGGGGCAGCAAGTTTCCCGAGCCTTTTTTTTTTGTC
TTACGAACGGCATCTCGAACAGCCCGCTGACAACCACACCAGGCATTCCGCAGGGACCTACGACGCCCACTCTGA
CACAGGAGGCAGCAACGGTGCAGGCATGCGCTACGAGGCTGAAGGCGGCGACCCCGCCAATGCCGGCCTGCAGCA
CGCCCGCGTCTTCCTCGAGCCCATCAAGGCCGCGCACCCCTGGATAACCTACTCTGATCTGTGGACGCTGGCGGG
CGTGGTCGCCATCAAGGAGATGGGCGGCCCGGACATCCCGTGGCAGCCCGGCCGCACCGACTTCGTCGACGACAG
CAAGCTGCCGCCGCGGGGCCGCCTGCCGGACGCCGCGCAGGGCGCTGACCACATCCGCTGGATTTTCTACCGCAT
GGGCTTCAACGATCAGGAAATTGTCGCCCTCAGCGGCGCCCACAACCTCGGCCGCTGCCACGCCGACCGCTCCGG
CTTCGACGGCGCCTGGGTCAACAACCCCACCCGCTTCTCCAACCAGTACTTTAAGCTCCTGACCTCGGTCGAGTG
GAAAGAGAAGACCCTCCCCAGCGGCATCAAGCAGTTCGCCTACTATGATGAGGACTCGGAGGAGGAGCTCATGAT
GCTGCCCACCGATATCGCTCTCTTGCACGACCCCTCCTTCCGGCCGTGGGTCGAGAAGTATGCCGAGGACAAGGA
TGCCTTTTTCGCAGACTTCTCAAAGGTCTTTGCCAAGCTGATTGAGCTGGGCATAGTCAGAGATGAGAGCGGTGC
GGTAATCAACACTGATAACGTCAAGGGCGGCTACATCTCTGCGCCCAAGAAGAGTGAGCTGCCTGGTGCTCCGGG
TAAGGCTAATGAGGAGGCTGAGCCGCTCATGARAGAGAATGAGAGGTTCAGGGCACGTCTGTAAGCTGGTTGGTT
TAGATTTCCTTTTTTTTTTTTTTTCAAGACCGTTAGACTGCGCAAGCTAGAGGGGACGGATAGATGGACGATACC
ACCTAGATTCCTATGCCTTAAGAGGAGAAAGATAGTGCCTAGAGTTTTCATAGAGAATGCAAAC

SEQ ID NO ;44
CHIEU DAI : 960

LOAT : ADN

SINH VAT : M. phaseolina
TEN/KHOA DAU HIEU : CDS

VI TRI : (1)....(960)

atgcccagcaacccaggcgactacgacgceccgtceccgecacgacgtcaagaaccteetgeac

-49-



28548

M Pp S N P G DY D A V R H D V KN L L H
cagcccgagtacgacgacggttccgececgggececgtectegtecgtctcecgecatggeattcee
Q p E Y DD G S A G P VL V R L A W H S
gcagggacctacgacgcccactctgacacaggaggcagcaacggtgcaggcatgegetac
A G T Y DA H S DT G G S N G A G M R Y
gaggctgaaggcggcgaccccgccaatgececggectgcagcacgeccgegtcettectegag
E A E G G D P A NA G L Q H A R V F L E
cccatcaaggccgcecgcacccecctggataacctactctgatctgtggacgectggegggegtg
P I K A A H P W I T Y s DL W T L A G V
gtcgccatcaaggagatgggcggecccggacatceccegtggcageccggecgcaccgactte
vV A I K EM G G P DI P W OQ P G R T D F
gtcgacgacagcaagctgccgcecgecggggecgectgecggacgecgecgcagggegcetgac
v D bD S K L P P R G R L P DA A Q G A D
cacatccgctggattttctaccgecatgggecttcaacgatcaggaaattgtcgecctcage
H I R W I F Y R M G F N D Q E I V A L S
ggcgcccacaacctcecggecgectgecacgecgaccgctceceggettcecgacggegectgggte
G A H N L G R CHAUDI RS G F D G A W V
aacaaccccacccgcttctccaaccagtactttaagctcctgacctecggtcgagtggaaa
N N P T R F S N Q ¥ F K L L T S V E W K
gagaagaccctccccagecggcatcaagcagttcecgectactatgatgaggactcggaggag
E K T L P S G I K Q F A Y Y D E D S E E
gagctcatgatgctgcccaccgatatcgectctcecttgcacgacccecctceccttecggeegtgg
E L. M M L. p T D I A L L H D P S F R P W
gtcgagaagtatgccgaggacaaggatgcctttttcgcagacttctcaaaggtetttgee
vV E K Y A E D K D A F F A D F S K V F A
aagctgattgagctgggcatagtcagagatgagagcggtgcggtaatcaacactgataac
K L I & L 6 I vV R D E S G A V I N T D N
gtcaagggcggctacatctctgecgecccaagaagagtgagectgectggtgetcecegggtaag
V K 6 G Yy I s A P K K S E L P G A P G K
gctaatgaggaggctgagccgctcatgaaagagaatgagaggttcagggcacgtctgtaa
A N E E A E P L M K ENE R F R A R L -

SEQ ID NO : 45

CHIEU DAI : 319

LOATI : PRT

SINH VAT : M. phaseolina

MPSNPGDYDAVRHDVKNLLHQPEYDDGSAGPVLVRLAWHSAGTYDAHSDTGGSNGAGMRYEAEGGDPANAGLOHA
RVFLEPIKAAHPWITYSDLWTLAGVVAIKEMGGPDIPWOPGRTDFVDDSKLPPRGRLPDAAQGADHIRWIFYRMG
FNDQEIVALSGAHNLGRCHADRSGFDGAWVNNPTRESNQYFKLLTSVEWKEKTLPSGIKQFAYYDEDSEEELMML
PTDIALLHDPSFRPWVEKYAEDKDAFFADFSKVFAKLIELGIVRDESGAVINTDNVKGGY ISAPKKSELPGAPGK
ANEEAEPLMKENERFRARL*

SEQ ID NO 1 46

CHIEU DAI : 2160 (bao gbm 150 bp 5' UTR va 150 bp 3' UTR)
LOATI : ADN

SINH VAT : M. phaseolina

CAACTCTTTGGATCATTCGCAGTTCTGCAGATTAGACTACTCTTTTCTCGCTCCACAATGAAGCTTGCATCATGG
CTGCTCCTCCCTCAAGTACTGGCAGCGCTGGGCGGGCAGGTACGTGAATATAACTTGACTCTTGAGGCAAGCTGG
ATGGCTCAAGGTAGATGTCCCCGAAGAAACAAAGTGATAGTATCTCTGCTAACATGGACAGACGGGAACCCTCGC
GGTGTCTTAACTATCAACGGCCAGACACCTGGTCCATTGATCTGGGGATATGAAGGAGACACACTTCGCGTCACT
GTGACCAATAAAATGTTTATTGAGGCTACTATGCATTGGTCAGAGTGAAGTCTGTCTGGACTGGGAGAATCAACT
AACGGAAAGCAGGCACGGTGTCTATCAGGTCGACAAGTACTGGAACGACGGAGTACCTGGCGTGACTCAATGGCC
CATTGAATCCAGGGATTCGTATACTTACGAGTTTACTCTCACCAACCAAACTGGAAGCTACTTCTACCATGGCCA
CTTTGGACCCGCATTCGCGGACGGCCAACGAGGCCCGCTGTGGATTGCACCGGCCCCCTGGAGACCCCGTCCGTA
TGAGCTTGCGTCTGATGACCCGGCAGAGGTTGCAGCAATGCGCGCGGCCGAAGACAATCCGAGACACCTCATGGT
TTCCGACTGGAACTATGAGGGAATGGAAGTGCTGATTGTGGGCTTCAGAGATGCAGGCATTGCTCCGGCATGTTC
TGCGTCCCTCGTGACAAATGGAARAGGGCAGGACAACTTGCCTCGGCCCAGATGATATCAAGAAATACGATCCCGA
GGGTCGGAGGAATTCACTTGGGTGCCTTCCTCCTCCAGTCGGCGCTGAGTTCACCAACAAGAGAGAATGCCGCGA
GACTACCACCGACTTCGAGATCATTCAGGCCGAAGAAGGGGAGAAGTATATCTACATGAACTTTATCCACCCTGG
AGCCCACCATGAACTGCGAATCGCGGTGGACGAGCACGACATGATCATCGTGGCAGCTGACGGGGATTTTGTCAT
GCCGAAAAAAGTCCAGGTACGTTAATGCGAGAACTTGCACTGAGCGGTGCTGACCTATGGCTGCAGGCAATARAC
CTCAACATGGGCGACAGGATCAGTGTCCTGGTACCGCTAGACAAGAAGCCGGGGGAATACGCCATCCGCCTGTCG
TCCATTTCCGAGGAGCAATTGATTACGGGCTTGAGCATCTTGCGCTACCCCGGTGTGCAGGAGCGCCGCAAAGAC
GGTATTATGCTGGCACCGGAAACRAAACCCCATATTGATCTGTTGGGGCGGATGGTCACTGAAGGAGGTGTCATG
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ATGGATGAAATGACCGATTTGGCCCCCTTTCCGCCGCGCTCACCCCCAGCGACGTCTGATCACACGTTTCGGTTT
TTATCAAACCGCACCGGCCCGAGCACATGGATGCTGTCGAGCGAGCCACACCAAGGCTTCCGCCAGCAGATGCCT
CCTATTATGTGGAACGAAGAGTCTCGTGGCCCTACAACCATTCAGGGGATGAAGAATGGATCCACCGTAGACATC
ATCTTCGAGAGCCGCGCATACGCCATGCACCCTTTCCACAAACACAATCACAAGGCCTGGATTATTGGTAGAGGA
AAGGGCTACTTCCGTTGGCCAGATGTTGCTACTGCCATCTCGGAAGCTCCAGAGAATTTCAACCTGATCAACCCG
CCGTTGCGAGATGGTGCCCGGCTCGAAGCGGAAGAGGGATCCTGGACGGTGATCCGTTACACCATCACCTTTCCT
GCCATGAGCATGCTGCACTGCCATCGTATTCAGCACTTTGCGGTAAGTGTGTGATCTAGCCACCAAACGAATGGT
CACTGATTGAAACAGGCTGGACAACAGATAGTCCTTTTGGAGGGGCAGGATGTGATGCAAAGCCCTCCTGAGTAC
ATCARAAAARAATGACGCATGCGAGCTTTGTGCCGCCACTCCGATACGGCCCCCTTGACTGAGAGTTCCCATGCGAG
GCCAGAGCACGGAATTGGGTAGTTGAAGTTAAAACCTGCCACATAAAAAATAGCTCGAATAACAGGATTTTGCTA
GCTCATGGAACTAGCCACTTGTTCCTTTGCGTTCAGTCTAATGGCTGCGGTGAAAGCGAA

SEQ ID NO : 47

CHIEU DAI : 1713

LOATI : ADN

SINH VAT : M. phaseolina
TEN/KHOA DAU HIEU : CDS

VI TRI : (1) (1713)

atggctcaaggtagatgtccccgaagaaacaaagtgatagtatctctgctaacatggaca
M A Q G R C P R RNI KV I VS L L T W T
gacgggaaccctcgcggtgtcttaactatcaacggccagacacctggtceccattgatcetgg
D G N P R GV L T I DNGOQOQT P G P L I W
ggatatgaaggagacacacttcgcgtcactgtgaccaataaaatgtttattgaggctact
G Y B G DTL R VTV TN KMMUZF I E A T
atgcattggcacggtgtctatcaggtcgacaagtactggaacgacggagtacctggegtg
M H W H G V Y ©Q vV D K Y W N D G V P G V
actcaatggcccattgaatccagggattcgtatacttacgagtttactctcaccaaccaa
T 0 w P I E S R D s Y T Y E F T L T N Q
actggaagctacttctaccatggccactttggacccgcattcgcggacggccaacgagge
T 6 S Y ¥ Y H G H F G P A F A D G Q R G
ccgctgtggattgcaccggecccctggagaccccgtecgtatgagettgegtetgatgac
P L W I A P A P W R P R P Y E L A S D D
ccggcagaggttgcagcaatgcgcgecggeccgaagacaatccgagacacctcatggtttee
P A E V A A MR AAEDNU®PIRUHIL MV S
gactggaactatgagggaatggaagtgctgattgtgggcttcagagatgcaggcattget
D WN Y EGME V L I V G F R DA G I A
ccggcatgttctgegtecectegtgacaaatggaaagggcaggacaacttgecteggecca
pPp A C S A S L VT NG K G R T T C L G P
gatgatatcaagaaatacgatcccgagggtcggaggaattcacttgggtgecttectect
D DI K K Y D ?PEGIRIRNS L G C UL P P
ccagtcggcgctgagttcaccaacaagagagaatgccgcgagactaccaccgacttcecgag
P V G A E F TN KU RECIRE T T T D F E
atcattcaggccgaagaaggggagaagtatatctacatgaactttatccaccctggagec
I I ¢ A E E G E K Y I Y M N F I H P G A
caccatgaactgcgaatcgcggtggacgagcacgacatgatcatcgtggcagectgacggg
H H E L R I A V D EHDMTI I V A A D G
gattttgtcatgccgaaaaaagtccaggcaataaacctcaacatgggcgacaggatcagt
D F VM P K K V. 0 A I NL NMG D R I S
gtcctggtaccgctagacaagaagccgggggaatacgeccatccgectgtegtcecatttee
vV L VvV P L D K K P G E Y A I R L S S I S
gaggagcaattgattacgggcttgagcatcttgecgctaccececggtgtgcaggagegecge
E E Q L I T G L S I L R Y P G V Q E R R
aaagacggtattatgctggcaccggaaacaaaaccccatattgatctgttggggeggatyg
K b G T M L A P E T K P H I D L L G R M
gtcactgaaggaggtgtcatgatggatgaaatgaccgatttggcceccctttecgecgege
v T & 6 G v M M D E M T D L A P F P P R
tcacccccagcgacgtctgatcacacgtttcggtttttatcaaaccgcaccggeccgage
s p P A T S D HT F R F L S N R T G P S
acatggatgctgtcgagcgagccacaccaaggcttccgccagcagatgectectattatg
T W M L S S E P H OQ G F R Q O M P P I M
tggaacgaagagtctcgtggccctacaaccattcaggggatgaagaatggatccaccgta
W N E E S R G P T T I 0 G M K N G S T V
gacatcatcttcgagagccgcecgcatacgccatgcaccectttccacaaacacaatcacaag
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p I I ¥F E S R A Y A M H P F H K H N H K
gcctggattattggtagaggaaagggctacttcecgttggccagatgttgetactgecate
A W I I G R G K G Y F R W P D V A T A I
tcggaagctccagagaatttcaacctgatcaacccgecgttgcgagatggtgeccggetce
S EA P E N F N L I N P P L R D G A R L
gaagcggaagagggatcctggacggtgatccgttacaccatcacctttcecctgecatgage
E A E E G S W T Vv I R Y T I T F P A M S
atgctgcactgccatcgtattcagcactttgcggctggacaacagatagtccttttggag
M L H C H R I O H F A A G Q Q I V L L E
gggcaggatgtgatgcaaagccctcctgagtacatcaaaaaaatgacgcatgcgagettt
G ¢ b Vv M Q s pPp P E Y I K KM T H A S F
gtgccgccactccgatacggecccecttgactga
v P P L R Y G P L D -

SEQ ID NO . 48

CHIEU DAI : 570

LOATI : PRT

SINH VAT : M. phaseolina

MAQGRCPRRNKVIVSLLTWTDGNPRGVLTINGQTPGPLIWGYEGDTLRVTVTNKMFIEATMHWHGVYQVDKYWND
GVPGVTQWPIESRDSYTYEFTLTNQTGSYFYHGHFGPAFADGOQRGPLWIAPAPWRPRPYELASDDPAEVAAMRAA
EDNPRHLMVSDWNYEGMEVLIVGFRDAGIAPACSASLVTNGKGRTTCLGPDDIKKYDPEGRRNSLGCLPPPVGAE
FTNKRECRETTTDFEIIQAEEGEKYIYMNFIHPGAHHELRIAVDEHDMI IVAADGDEFVMPKKVOAINLNMGDRIS
VLVPLDKKPGEYAIRLSSISEEQLITGLSILRYPGVQERRKDGIMLAPETKPHIDLLGRMVTEGGVMMDEMTDLA
PFPPRSPPATSDHTFRFLSNRTGPSTWMLSSEPHOGFROOMPPIMWNEESRGPTTIQGMKNGSTVDIIFESRAYA
MHPFHKHNHKAWIIGRGKGYFRWPDVATAISEAPENFNLINPPLRDGARLEAEEGSWTVIRYTITFPAMSMLHCH
RIQHFAAGQQIVLLEGQDVMQOSPPEYIKKMTHASFVPPLRYGPLD*

SEQ ID NO : 49

CHIEU DAI : 2269 (bao gém 150 bp 5' UTR va 150 bp 3' UTR)
LOAT : ADN

SINH VAT : M. phaseolina

AGTATGTGCGTTGATCCCGCTGTCTATTCGAGCACCAGAGCACTGTCCAGCCACCTTGAGCTATCTCAAGGGGCT
ATCTCATCTGGTCATCTTCGCTGGGGCATCGGTTGCCTTCTCAACCCTTCTCAATTCCCCTCACGCTTCTGCAAC
ATGTTCTTCGGCTCCCTCCACTTGGGCATCGGCGCCCTATTGGTTGCCGGCACTCTTGCTGGCGACGACAAGTGG
CTTAGCCCCGTCTACAAGAACTTTTACGAGTTCCCCCTACCTAAGCCACCAATCAAGGAAGCGAAAGCGTAAGTC
AACTGATATTTCTCTCGCTCGTCATTTGCATGCCTAATCTTCGCAGGAAATATACCAACCCGACTACCGGTGCTG
TGATCAACTACTACGARAATCACCATCTCACCCCTGCAGCAACAGGTTTATCCTGGCCTTGGCAAGGCAARACCTCG
TTGGCTACGATGGTATCTCTCCCGGTCCCACTTTTAAGATGGAGAGGGGAGAAGAGGCTGTCGTTCGTTTCATCA
ACAAGGCCTCCATTCCCAATTCCGTCCATCTTCACGGCTCCTACTCCTTTGCCCCCTTCGATGGCTGGGCGGAGG
ATACGACCAGCCCAGGCCAATACAAGGACTACTACTACCCCAATGCCCAGTCTGCCCGTACCCTCTGGTACCACG
ACCATGCCGTCTTCCACACTGCCGAGAACGCCTACTACGGTCAGGCAGGTTTCTACATCCTGCACGACTCGGCTG
AGGATAGTCTGGGTCTCCCGTCTGGAGACTACGACATCCCGCTCGGTCTGAGCTCGAAGCAATACCAGTCCAACG
GTGACCTTTTCAGCCCGAATGGCGAGACGGATAGCCTTTTTGGCGATGTTATCCATGTCAACGGCCAGCCCTGGC
CGTACCTCAAGGTCGAGCCCAGGAAGTACCGCTTCCGCCTGCTTGATACAAGCATTTCCCGTGCCTTCCAGCTGT
CACTCCAAGACGATAAGAGCAAGAAGATTGACTTTAACGTCATCGCCTCCGATGCCGGCCTCCTGTCCAGCCCTG
TTCCGACCAACCTGCTACACATTTCCATGGCCGAACGCTGGGAAATTGTCGTCGACTTCTCCCAGTACGCTGGCA
AGAACATCACCATGAAGAACGAGCGTGACGTGCAGGCCGATGAAGACTACAACAGCACTGACAAGGTCATGCGCT
TCGTAGTAGGCAACAAGGTTACCTCGACTGCCAACAACAACCTGCCTGGCAGCCTCCGCAGCGTGCCTTTCCCGC
CGAATAAGTCTGGTGTTGACAGGAGCTTCAAGTTCGAGCGCAAAGGCGGTGAATGGACTATCAACGGCGTTACCT
TTGCCGACGTCGAGAACCGTATTCTAGGCAAGCCCCAACGCGGACAGGTTGAGGTCTGGGAGCTCGAGAACTCTT
CCGGCGGCTGGTCTCACCCCGTTCACATCCATCTCATCGACTTCCAGGTTATTTCTCGCACTGGTGGCAAGCGTG
ATGTCCTGCCTTACGAGAAGAACGGTCTCAAAGATGTCGTCTTGCTTGGCGTGAACGAGAAGGTCAGAGTTGTCG
CTCGCTTCCAGCCCTGGGAAGGTGTCTACATGTTCCATTGCCACAACCTGATCCACGAGGACCACGATATGGTGC
GCTCCCAGCATTCCTCTGATTACTCGCAACAAAGACTGACAAATAATTACAGATGGCCGCTTTCAATGTATCCAC
CCTTTCAGACTACGGCTACGACCAGAAGGAGACCCTTTTCATCGACCCGATGGAGTCCCGCTGGCGCGCAAAGGA
TGTCAAGACCGAAGACTTCACAACCGATGCCATCCAGTCGAAGCTTGCCGCTTTCGCTGAAATAAATCGCTACAA
GGACGTTGCGAAGATCGAAAGTGCTCTTGARAATTATTGGAAGACCGCTCCCACCGGGTTCAAGATTAGCACCAC
CTCCTCAACTCCGAGCTCAACCGCCGCCACCTCCACCGCTTCCAGCAGTGGCTCAAACACCTCTATTACCGCCCC
CATTCAGTCCCCGGCCACTACTTCACCCGCGACCACTTCGACCAAGGCGGATGACAAGGGCAAGGCTAAGACTTC
TACGACCAAAACGAAGTAACGAAATGGCTTTTAGATCACGCTCATTATAGATAAAACTTGGGAGAATTTGGGTCG
GTGTTTTTGGATAGTTTGGTTCGGAGGAGCGCTCTCTGTAAATATGGGCCTCGCGAACTCTGTGGATATTTGTTT
CTCGGTGTCTGTTAATATC

SEQ ID NO : 50
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CHIEU DAI : 1860

LOAI : ADN

SINH VAT : M. phaseolina
TEN/KHOA DAU HIEU : CDS

vI TRI : (1)....(1860)

atgttcttcggctccctccacttgggcatcggegecctattggttgecggecactettget
M F F G $s L H L G I G A L L V A G T L A
ggcgacgacaagtggcttagcccegtctacaagaacttttacgagttcceectacctaag
G b b KWL s P VY KNF Y E F P L P K
ccaccaatcaaggaagcgaaagcgaaatataccaacccgactaccggtgctgtgatcaac
p P I K E A K A KY TN P T T G A V I N
tactacgaaatcaccatctcacccctgcagcaacaggtttatcctggecttggcaaggea
Y Y & I T I S P L Q O Q VvV Y P G L G K A
aacctcgttggctacgatggtatctctcccggtceccacttttaagatggagaggggagaa
N L V G Y D G I s P G P T F K M E R G E
gaggctgtcgttcgtttcatcaacaaggcctccattcccaattcecgtccatcecttcacgge
E A V V R F I N KA S I P N S V H L H G
tcctactcecctttgeccecttcgatggectgggeggaggatacgaccagcccaggccaatac
s Y S ¥ AP F D GWAUEDTT S P G QY
aaggactactactaccccaatgcccagtctgecccgtaccctetggtaccacgaccatgec
K DY ¥y ¥ P NA Q S A R T L W Y H D H A
gtcttccacactgccgagaacgcctactacggtcaggcaggtttctacatectgecacgac
vV ¥ H T A E N A Y Y G Q A G F Y I L H D
tcggctgaggatagtctgggtcteccegtctggagactacgacatceegeteggtetgage
s A £ DSL G L P S G DY DI P L G L S
tcgaagcaataccagtccaacggtgaccttttcagecccgaatggcgagacggatagecett
S K ¢ Y 9 s N G DL F s P N G E T D S L
tttggcgatgttatccatgtcaacggccagecectggecgtacctcaaggtcgageccagg
F G D Vv I #H V NG OQ P W P Y L K V E P R
aagtaccgcttccgcctgcttgatacaagcatttccecgtgecttceccagetgtcactcceaa
K Y R F R L .L.bD T S I S R A F O L S L Q
gacgataagagcaagaagattgactttaacgtcatcgcctcecgatgecggectectgtece
D DK S K K I b F NV I A S DA AGTUL L S
agccctgttccgaccaacctgctacacattteccatggecgaacgctgggaaattgtegte
s p V P TN L L H I S M A E R W E I V V
gacttctcccagtacgctggcaagaacatcaccatgaagaacgagcgtgacgtgcaggec
D F S Q YA G KNI TMI KNERD V Q A
gatgaagactacaacagcactgacaaggtcatgcgcttcgtagtaggcaacaaggttacce
D ED YN S TDKXK V MR F V V GG N K V T
tcgactgccaacaacaacctgcctggcagectccgcagegtgecttteccgecgaataag
s T A N NN L P G S L R S V P F P P N K
tctggtgttgacaggagcttcaagttcgagecgcaaaggcecggtgaatggactatcaacgge
s G v DR S F K F E R K G G E W T I N G
gttacctttgccgacgtcgagaaccgtattctaggcaagccccaacgcggacaggttgag
vV T F A DV E N R I L G K P Q R G Q V E
gtctgggagctcgagaactcttccggeggetggtcetcacccegttcacatccatcteate
vV W E L E N S S G G W S H P V H I H L I
gacttccaggttatttctcgcactggtggcaagecgtgatgtcctgecttacgagaagaac
D F Q VI S R T GG GGG KR DV L P Y E K N
ggtctcaaagatgtcgtcttgcttggecgtgaacgagaaggtcagagttgtcgetegette
G L K bvyvL L GV N EI KV R V V A R F
cagccctgggaaggtgtctacatgttccattgccacaacctgatccacgaggaccacgat
QO P W E G V Y M F H C H N L I H E D H D
atgatggccgctttcaatgtatccaccctttcagactacggctacgaccagaaggagacc
M M A A F NV S T L S DY G Y D OQ K E T
cttttcatcgacccgatggagtcccgectggegecgcaaaggatgtcaagaccgaagactte
L ¥ I D P M E S RWRAI KDV K T E D F
acaaccgatgccatccagtcgaagcttgeccgetttcecgctgaaataaatcgctacaaggac
T T D A I Q¢ S K L. A A F A E I N R Y K D
gttgcgaagatcgaaagtgctcttgaaaattattggaagaccgctcccaccgggttcaag
vV A K I E S A L E N Y W K T A P T G F K
attagcaccacctcctcaactccgagctcaaccgccgccacctceccaccgettecageagt
I s T T s S T P S s T A A T S T A S S S
ggctcaaacacctctattaccgccceccattcagtccecggeccactacttcaccecgegace
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G $s N T s I T A P I QO S P A T T S P A T
acttcgaccaaggcggatgacaagggcaaggctaagacttctacgaccaaaacgaagtaa
T $ T K A DD K G K AIK T S T T K T K -

SEQ ID NO : 51
CHIEU DAI : 619
LOAT : PRT
SINH VAT : M. phaseolina

MFFGSLHLGIGALLVAGTLAGDDKWLSPVYKNFYEFPLPKPPIKEAKAKYTNPTTGAVINYYEITISPLOQQVYP
GLGKANLVGYDGISPGPTFKMERGEEAVVRFINKASIPNSVHLHGSYSFAPFDGWAEDTTSPGQYKDYYYPNAQS
ARTLWYHDHAVFHTAENAYYGQAGFYILHDSAEDSLGLPSGDYDIPLGLSSKQYQSNGDLESPNGETDSLEGDVI
HVNGQPWPYLKVEPRKYRFRLLDTSISRAFQLSLODDKSKKIDENVIASDAGLLSSPVPTNLLHISMAERWEIVV
DFSQYAGKNITMKNERDVQADEDYNSTDKVMREVVGNKVTSTANNNLPGSLRSVPFPPNKSGVDRSFKFERKGGE
WTINGVTFADVENRILGKPQRGQVEVWELENSSGGWSHPVHIHLIDFQVISRTGGKRDVLPYEKNGLKDVVLLGV
NEKVRVVARFQPWEGVYMFHCHNLIHEDHDMMAAFNVSTLSDYGYDOQKETLFIDPMESRWRAKDVKTEDFTTDAT
QSKLAAFAEINRYKDVAKIESALENYWKTAPTGFKISTTSSTPSSTAATSTASSSGSNTSITAPIQSPATTSPAT
TSTKADDKGKAKTSTTKTK*

SEQ ID NO 1 52

CHIEU DAT : 2423 (bao gém 150 bp 5' UTR va 150 bp 3' UTR)
LOAI : ADN

SINH VAT : M. phaseolina

AAAGGCCTTTGGCTCCCGCCAARATTGTTCATCCTCACGCTCACTCCTGCGCTCTTCCCTACAGACCTTTTGCCT
GTAGCTTTAGCTTCACGGTCTTTTCATTCCCCTTCTCTGGCATTCATCCCACCGCGGGAAGCCTCAATTACCACA
ATGGTGTCCCTTAAGCAAATCGGTGCCACTCTGTTGGCACTGACTGCTCAAACCTTCGCTGCTGCCATCCCTGAG
GCCGAACCGGTGGACCTCGTCGCCCGTCAAGCCACGACCACTACGTCCACCACCTCCTCAACCACCTCGAGGGTT
CCCGATTCCCGATGTACTTGGGGCCCTTCGAGCAGGGGTTGCTGGAAGAACGGCTTCAGCATTGCCACTGACTTT
GACACGAAGTGGCCATCTACTGGCAAGACTGTCTCATATCGCTTGGAAGTTACGAATGTCACCAACTGCGAGGAC
TATCAAAGCAAGGGAATTGGAGATGGCTTCTGCAGGCCGATGCTGCTCATCAACAATCAGTTCCCAGGGCCTACC
AGTCAGTTTTTCCCTCCTCGATGCCGGGTGACAAGGGCGCTAATGACTCGTACTTTCCAGTCAATGCGGAATGGG
GAGACAACCTTGAGATTACTGTTGTCAATAGTATGCAAGACAACGGCACCTCATTCCACTGGCACGGCATTCGTC
AGCTGAACTCATGCCAAAACGATGGTGCCAACGGCGTCACCGAGTGCCCTATTCCTCCCGGCGGAAGCTTCACTT
ATAAGTTCAAGGCTACACAGTATGGTGAGTCTTTGCCTTCTCTTCTACCTTTTCCATTTCATGCAAGCATCTTCA
TGTGCGTTCTGTTGAGTTTTGAGGCGGAAATACTCTTGAGCTTGCCCCGTTCCGTTTGTGAGCCACGTGCAAGGC
CACCTGCTCCCACCCTTGTCATAATACTGACCGGCCCTTcCAGGAACAACATGGTACCATAGCCATCACTCTGCT
CAGTACGGCGATGGGATCCAAGGTGCCATCGTGATCAATGGCCCGGCAACCGCCAATTACGACGAGGATTTAGGC
CCCGTTGCCCTCACCGAAACCTACGATGAGACGGCATGGACGAAGAACTGGCTGGCGCTGCACGTGGCATTCCCT
CCTCAGCCCCTCAACATTCTCTTCAATGGCTCCATGGTCAACAGCACCGGCGGCGGCCGCTACAACACCATCTCA
GTCAAGCAAGGCAAGACTTACCGGCTGCGCCTGATTAACATGAGCGTCGACACTTTCTTCGTATTCTCCATGGAC
GGGCACGAGTTCCAGATCATCACGGCCGACCTCGTCCCCGTGCACCCTTACAATGCGACCTCGATCATGATCGGC
ATCGGCCAGCGCTACGACATCGTCTTCAAGGCCAACCAGCCCGCTGCCAACTACTGGCTGCGTACCGAGATCGCC
AGCTGCAGTGCCAACGCCATCACGGCCGAAGCCGACATCGTCCCCGGCGGCATCCTGAACTACGACACCATCGAC
AAGACGGATCTGCCAGTCTCCACCAAGTCCGTTATCGAGACGACCGACTGCGCCGCCGAGCCCTACGACAAGCTG
GTCCCCTGGTGGGAGACGCAGGTCCCCAAGGACCAGTTCCTGACCCAGCTCGAGGGCATCGACCTGACGTTCGCG
GCGGGCGCCACGGTCGGCAGCGAGACTGGTCTTGTGCAGTGGTACCTGAACGACAGCGCCATGGTCGTCGACTGG
GCCAAACCGACTCTGGAGTACTTCTCCGAGGGAGACACTAACTATACGTCTTCAATGAACGTTTTCCAGATGCCC
GCGGAGGGGAAGTGGTCGTTCTGGATCATCCACAACAACGCGGCCGCTCTGCTCGACCACCCGATCCATCTCCAC
GGCCACGACTTTTTCCACCTGGGCGCCGGCACCGGCACCTGGGACGGCAACGTGGACTCCTTGATCTTCGACAAT
CCTATGCGCAGGGACGTGATGATCTTGCCCACAGGATGGCTTATTATCGCCTTTCCAGCGGACAACCCCGGCGLG
TGGTTGATGCATTGCCACATCGTAAGTACCCAACARAGCCCCATCTCTCTCTCTCTCTCTCATCAARAGATGACGGC
AACTGACAAGCAACCAGGCATGGCACGTTACCGACGGGCTTTCCTTGCAGTTCGTTGAAARACCCAGGCTCATTCA
CGCAGGACCTCTCGGGCATGAAGAGCAACTGCGCCGCCTGGAAAGAGTACGAGGAGAAGGCTTACTATGAGAAGG
AGGTTGGCGATTCCGGCTTGTARAAACCGTGACGGCGGGGATGAGGAGTTTATGACGAGATGTTCACTTTATACCT
TCTACCACCACCACCACCCTTTTCCTCTTTCTTTTACCGACGTAGGGCTGCACTATCTGGCGCGTCTGTGGTCTG
CTTTGCATATGCATAAATACCTT

SEQ ID NO : 53

CHIEU DAI : 1824

LOAT : ADN

SINH VAT : M. phaseolina
TEN/KHOA DAU HIEU : CDS

VI TRI : (1)....(1824)

atggtgtcccttaagcaaatcggtgccactctgttggcactgactgectcaaaccttceget
M VvV S L K ¢ I G A T L L A L T A Q T F A
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gctgccatccctgaggeccgaaccggtggacctcgtcegecegtcaageccacgaccactacg
A A I P E A E P V DL V A R Q A T T T T
tccaccacctcctcaaccacctcgagggttcecccgattececcgatgtacttggggecctteg
s T T s s T T S R V P D S R C T W G P S
agcaggggttgctggaagaacggcttcagcattgccactgactttgacacgaagtggeca
S R G ¢C W KNG F s I A T D F D T K W P
tctactggcaagactgtctcatatcgcttggaagttacgaatgtcaccaactgcgaggac
s T G K T v sS Y R L E V T N V T N C E D
tatcaaagcaagggaattggagatggcttctgcaggccgatgctgcectcatcaacaatcag
Yy 90 S K 6 I G b F CRPMILIL I N N Q
ttcccagggcctaccatcaatgecggaatggggagacaaccttgagattactgttgtcaat
F P G P T I NA E WG DNTL E I T V V N
agtatgcaagacaacggcacctcattccactggcacggcattcgtcagctgaactcatge
s M 9 b N G T S F H W HG I R Q L N S C
caaaacgatggtgccaacggcgtcaccgagtgeccctattectccecggeggaagettceact
Q N D G A NGV T EC P I P P G G S F T
tataagttcaaggctacacagtatggaacaacatggtaccatagccatcactctgctcag
Y K F K A T Q Y G T T w Y H S H H S A Q
tacggcgatgggatccaaggtgccatcgtgatcaatggececggcaaccgecaattacgac
Yy 6 b G I 9 G A I VvV I NG P A T A N Y D
gaggatttaggcccegttgeccctcaccgaaacctacgatgagacggcatggacgaagaac
E D L G P VAL TET Y DETA AWT K N
tggctggcgctgcacgtggecattcecctecctcagecectcaacattetettcaatggetece
W L AL H V A F P P Q0 P L N I L F N G S
atggtcaacagcaccggcggcggccgctacaacaccatctcagtcaagcaaggcaagact
M V N S T G G G R Y N T I S V K O G K T
taccggctgcgcecctgattaacatgagecgtcgacactttcttegtattctecatggacggg
Yy R L R L T N M S v DT F F V F S§ M D G
cacgagttccagatcatcacggccgacctcgtcccegtgcacccttacaatgegaccteg
H E F Q I I T A D L V P V H P Y N A T S
atcatgatcggcatcggccagecgctacgacatcgtcttcaaggccaaccageccgetgece
I M I G I G Q R Y D I V F K AN Q P A A
aactactggctgcgtaccgagatcgccagctgcagtgccaacgccatcacggecgaagcece
N Y w L R T ETI A S C S A N A I T A E A
gacatcgtccccggeggcatcecctgaactacgacaccatcgacaagacggatctgecagte
p I v P 6 G I L N Y DT I DK T D L P V
tccaccaagtccecgttatcgagacgaccgactgcgcecgeccgagecctacgacaagcetggte
s T K §$ v 1 E T T D C A A E P Y D K L V
ccctggtgggagacgcaggtccccaaggaccagttectgacccagetecgagggeategac
P W W E T Q V P K D O F L T Q L E G I D
ctgacgttcgcggegggegecacggtcggcagecgagactggtettgtgecagtggtacctyg
L T F A A G ATV G S E T G L V Q W Y L
aacgacagcgccatggtcgtcgactgggccaaaccgactctggagtacttcteccgaggga
N D S A MV V D WA K P T L E Y F S E G
gacactaactatacgtcttcaatgaacgttttccagatgcccgecggaggggaagtggtceg
DT NY T S S M N V F QM P A E G K W S
ttctggatcatccacaacaacgcggecgctctgetcgaccacccgatccatctceccacgge
F W I I H N N A A AL L D H P I H L H G
cacgactttttccacctgggegeccggcaccggcacctgggacggcaacgtggactecttyg
H D F F HL GA G T G T WD G N V D S L
atcttcgacaatcctatgcgcagggacgtgatgatcttgecccacaggatggecttattate
I * DN P MR RDV M I L P TG WL I I
gcctttccagecggacaaccccecggegegtggttgatgecattgecacatcecgecatggeacgtt
A F P A DNUPGA AW L M HCH I A W H V
accgacgggctttccttgcagttcgttgaaaacccaggctcattcacgcaggacctcteg
T b 6 L S L Q F V E N P G S F T O D L S
ggcatgaagagcaactgcgccgcctggaaagagtacgaggagaaggcttactatgagaag
G M K S N CAA AW K E Y E E K A Y Y E K
gaggttggcgattccggecttgtaa
E v G b S G L -

SEQ ID NO : 54
CHIEU DAI : 607
LOAI : PRT
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SINH VAT : M. phaseolina
MVSLKQIGATLLALTAQTFAAAIPEAEPVDLVARQATTTTSTTSSTTSRVPDSRCTWGPSSRGCWKNGEFSIATDFE
DTKWPSTGKTVSYRLEVTNVTNCEDYQSKGIGDGFCRPMLLINNQFPGPTINAEWGDNLEITVVNSMODNGTSEH
WHGIRQLNSCONDGANGVTECPIPPGGSFTYKFKATQYGTTWYHSHHSAQYGDGIQGAIVINGPATANYDEDLGP
VALTETYDETAWTKNWLALHVAFPPQPLNILENGSMVNSTGGGRYNTISVKQGKTYRLRLINMSVDTFEEVESMDG
HEFQIITADLVPVHPYNATSIMIGIGQRYDIVFKANQPAANYWLRTETASCSANAITAEADIVPGGILNYDTIDK
TDLPVSTKSVIETTDCAAEPYDKLVPWWETQVPKDQFLTQLEGIDLTFAAGATVGSETGLVOWYLNDSAMVVDWA
KPTLEYFSEGDTNYTSSMNVFOMPAEGKWSFWI IHNNAAALLDHPTHLHGHDFFHLGAGTGTWDGNVDSLIFEFDNP
MRRDVMILPTGWLIIAFPADNPGAWLMHCHIAWHVTDGLSLOFVENPGSFTODLSGMKSNCAAWKEYEEKAYYEK
EVGDSGL*

SEQ ID NO : 55

CHIEU DAI : 2147 (bao gdm 150 bp 5' UTR va 150 bp 3' UTR)
LOAT : ADN

SINH VAT : M. phaseolina

GCCACGGCTCCATTTGGATCGTCACTCACCACCACCACCACAACCACTCTCTACTCACCTCTTCACCAGCCCCCT
CTTTCTCCTCACTGGCATCCATTCGTTGAAGTCGCTGTCCCGTTTTCTTGTCTTTCGTCTTCTTCCACCGTCAGA
ATGAGGGCTTCTTACCTCTCTGCGGCTGCCTTCCTGGGCCTCTCGGCTGCCGCGCCGCAAGCCGCCAGCACTTCT
TCTTCCTCTGCTTCAGCCAACGCCAGTTCCACCAGCTCAGCAGCTACTTCCACTTGCACTGGCAACACTGCCGAC
GACCGCACTGTGTGGTGCGACTACGACATCAGCACCGACTACTACAACGACGGACCCGACACGGGGGTCACCCGC
GAGTACTACTTCGTCGTCAGCGACGTGACCGTCTCGCCCGATGGCATCTCGCGCTCCGCTATGGCGGTGAACGGC
AGCATCCCCGGCCCCACCATTTTCGCCGACTGGGGTGACACAGTGAAAGTTACTGTCTACAACGACCTCACCACG
AGCGGCAACGGCTCTTCCATCCATTGGCACGGTATCCGGCAGAACTACACGAACCAGAATGATGGTGTGGTGTCT
ATTACGCAATGCCCGATTGCGGTCGGCGAGACCTACACCTACGAGTGGAAGGCCACGCAGTACGGCTCTTCCTGG
TACCACTCTCACATTGGCCTGCAGGCCTGGGAGGGTGTTTTCGGTGGTATCATTATCAACGGTCCCGCTACTGCA
AATTACGACGAGGACCTCGGCATCATGTTTCTCAATGATTGGGATCACTCGACTGTTGACGAGCTCTACGATTCA
GCTCAGAGCAGCGGTCCTCCTACGCTTGACACCGGTCTCATTAACGGAACCAACATCTACAATGACTCCGGAACA
GTTACTGGATCTCGCTGGGAGGCCAGCCTGACCGAGGGTACCAGCTACCGGCTCCGTCTTGTCAACGCTGCTGTA
GACTCGCACTTCAAATTTTCGATCGATAACCACACCCTCCAGGTTATCGCCATGGACCTGGTCCCCATTGAGCCC
TACGAGACTACTGTTCTGGACATTGGCATGGGTCAGCGCTACGACGTCATTGTTACGGCAGACCAGGCTTCTGTT
GCTTCTGATTTCTGGCTTCGCGCAATTCCCCAGACCGCCTGCTCGGACAACGATAACGCAGATGATATCAAGGGC
ATAATCCACTACGGATCATCAACTGGTACTCCGGAAACCACTGCTTAGTAAGTTCCGATGTCCACATCTTCCGAG
CTCTCCGCTAATGATTCAACAGTGATTACACTGATGCCTGTGTCGATGAGGACAGCTCTGATCTCGTAAGTGCTC
GAGATTCACGGTCGTCTGGAAAGAGTAGGCGCGCTGACTGTGATCTTTAGGTCCCGTATGTCTCTAAGACTGCCA
CCTCCGGTACCTCCCTGGCCGAGGCTGTTTCCGTCGGCTACAACTCGGACAACCTCTTCCGCTGGTACATGAACG
AGACCTCTATGGAGGTCGAGTGGGAGAATCCAACCCTTCTGCAGGTCTACAACGACAATCTGACGTTCACTGACA
CATCGGGTGTTGTTCAACTTGACACCGCAGACCAATGGTACTTCTTCGTCATCGAGACCGACAACGCTGTGCCAC
ACCCAATCCATCTTCACGGCCACGACTTCTTCGTCCTGGCTGCGGGCACCGGCTCTTACAGTTCAGACGTTACTC
TGACTCTGGATAACCCTCCCCGCCGCGACACGGCTATGCTTGACTCCTCTGGCTACTTGGTCCTGGCTTTCGAGA
CCGACAACCCAGGTGCGTGGTTGATGCACTGCCACATCGGCTGGCACACCAGCGAGGGCTTTGCCCTTCAGATCT
TGGAGCGCTACACCGAGATCCAGGATAGCCTGATCGACTACGACGTCCTCAATGACACCTGCTCGACTTGGTCTA
CTTACTCCGAGGCAAACTCGATCGAGGAGGAGGACTCTGGTGTGTAAGGAAAACTCTGAGTGACAATCCGTCTAT
GGCAGGTGTGCGGGGCGCTTTGGAGCTCTCTCTATCTCTGTGAAAGATCTTGTATATAACGTGATGCCAGCCTCT
CCCTGACATTTGGTGCTTCGGTTGATCTACATATATTTCCTTATTTA

SEQ ID NO : 56

CHIEU DAI : 1737

LOAI : ADN

SINH VAT : M. phaseolina
TEN/KHOA DAU HIEU : CDS

VI TRI : (1) (1737)

atgagggcttcttacctctctgecggctgecttcecctgggectcteggetgecgegecgecaa
M R A S Y L S A A A F L G L S A A A P Q
gccgceccagcacttcecttcecttectetgettcageccaacgecagttceccaccagetcageaget
A A S T S S S S A S A NA S S T S S A A
acttccacttgcactggcaacactgccgacgaccgcactgtgtggtgcgactacgacatce
T s T ¢C T G N T A D D R T V W C D Y D I
agcaccgactactacaacgacggacccgacacgggggtcacccgcgagtactacttcegte
s T by Yy N D G P DT GV TR E Y Y F V
gtcagcgacgtgaccgtctcgeccecgatggecatctcgegetecgetatggeggtgaacgge
v s bv TV S P D G I S R S A MA AV N G
agcatccccggccccaccattttegecgactggggtgacacagtgaaagttactgtctac
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s I p G P T I F A DW G D T V K V T V Y
aacgacctcaccacgagcggcaacggctcttccatccattggcacggtatccggcagaac
N DL T T S G NG s S I H W H G I R Q N
tacacgaaccagaatgatggtgtggtgtctattacgcaatgcccgattgcggtcggegag
Yy T N ¢ N D G V V S I T ¢ C p I A V G E
acctacacctacgagtggaaggccacgcagtacggctcttecctggtaccactctcacatt
T Y T Y E w K A T Q Y G S S W Y H S H I
ggcctgcaggcctgggagggtgttttcggtggtatcattatcaacggtcccgetactgea
G L 0 A WEGV F G G I I I NG P A T A
aattacgacgaggacctcggcatcatgtttctcaatgattgggatcactcgactgttgac
N Y D EDTLG I M F L N D W D H S T V D
gagctctacgattcagctcagagcagcggtcctcctacgecttgacaccggtcectcattaac
E L Y DS AOQ S s GG Pp Pp TUL D T G L I N
ggaaccaacatctacaatgactccggaacagttactggatctcgctgggaggccagectg
G T N I ¥ N D S G T V T G S R W E A S L
accgagggtaccagctaccggctcegtcttgtcaacgctgctgtagactcgcacttcaaa
T B G T $S ¥ R L R L, V. N A A V D S H F K
ttttcgatcgataaccacaccctccaggttatcgeccatggacctggtecccattgagece
F $ I D N H T L Q V I A M DL V P I E P
tacgagactactgttctggacattggcatgggtcagcgctacgacgtcattgttacggea
Y E T T Vv L b I GM G QO R Y D V I V T A
gaccaggcttctgttgcttctgatttctggcttcgegcaattccccagaccgectgetceg
D Q A S V A S DVF WL R A I P Q T A C S
gacaacgataacgcagatgatatcaagggcataatccactacggatcatcaactggtact
D NDNADUDTIIKGTI I HY G S S T G T
ccggaaaccactgcttatgattacactgatgecctgtgtcgatgaggacagcectctgatcete
p E T T A Y DY T D A C V D E D S S D L
gtcccgtatgtctctaagactgeccaccteccggtacctccctggecgaggetgtttecgte
vV P Y V S K T AT s G T s L A E A V S5 V
ggctacaactcggacaacctcttcecgectggtacatgaacgagacctctatggaggtcgag
G Y N S DNL F R W Y MNE T S M E V E
tgggagaatccaacccttctgcaggtctacaacgacaatctgacgttcactgacacatceg
W E N P T L L ©Q VY N DN L T F T D T S
ggtgttgttcaacttgacaccgcagaccaatggtacttcttcgtcatcgagaccgacaac
G v v Q L. b T ADOQ W Y F F V I E T D N
gctgtgccacacccaatccatcttcacggccacgacttcttcgtcctggectgegggeacce
AV P H P I H L H G H D F F V L A A G T
ggctcttacagttcagacgttactctgactctggataaccctccccgecgecgacacggcet
G s Yy s s b v T UL T L DN P P R R D T A
atgcttgactcctctggctacttggtectggectttcgagaccgacaacccaggtgegtgg
M L DS S GG Yy L v L A F E T D N P G A W
ttgatgcactgccacatcggctggcacaccagcgagggctttgeccttcagatettggag
L M H ¢C H I G W H T S E G F A L Q I L E
cgctacaccgagatccaggatagcctgatcgactacgacgtcectcaatgacacctgeteg
R Y Tk I ¢ b S L I DY D V L N D T C S
acttggtctacttactccgaggcaaactcgatcgaggaggaggactctggtgtgtaa
T W S T ¥ S E A N S I E E E D S G V -

SEQ ID NO . 57

CHIEU DAI : 578

LOAT : PRT

SINH VAT : M. phaseolina

MRASYLSAAAFLGLSAAAPQAASTSSSSASANASSTSSAATSTCTGNTADDRTVWCDYDISTDYYNDGPDTGVTR
EYYFVVSDVTVSPDGISRSAMAVNGSIPGPTIFADWGDTVKVTVYNDLTTSGNGSSIHWHGIRQNYTNQNDGVVS
ITQCPIAVGETYTYEWKATQYGSSWYHSHIGLOAWEGVEFGGIIINGPATANYDEDLGIMFLNDWDHSTVDELYDS
AQSSGPPTLDTGLINGTNIYNDSGTVTGSRWEASLTEGTSYRLRLVNAAVDSHFKFSIDNHTLQVIAMDLVPIEP
YETTVLDIGMGQRYDVIVTADQASVASDFWLRAIPQTACSDNADNDDIKGITHYGSSTGTPETTAYDYTDACVDE
DSSDLVPYVSKTATSGTSLAEAVSVGYNSDNLFRWYMNETSMEVEWENPTLLOVYNDNLTEFTDTSGVVQLDTADQ
WYFFVIETADNVPHPIHLHGHDFFVLAAGTGSYSSDVTLTLDNPPRRDTAMLDSSGYLVLAFETDNPGAWLMHCH

IGWHTSEGFALQILERYTEIQDSLIDYDVLNDTCSTWSTYSEANSIEEEDSGV*

SEQ ID NO : 58
CHIEU DAI : 2302 (bao gbm 150 bp 5' UTR va 150 bp 3' UTR)
LOAI : ADN
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SINH VAT : M. phaseolina
TGCGCCCCTCCCGCGTGCTGGGCACTCTTTTATAAAGGCAGCTCTCCACTCCTGCCCTGTGAATGCTTGCTCAAG
GGCGCTCAGGCATAGGTAAGTAGGGTAAGTATTGAGGCGTCTGGCTTTGCGGCGAATCTTGGGACGATTTCAGCC
ATGACTCGCCTTCCGTTCGTCCTCGGGCTCGTGGCTACGGCTTTGGCCAAGACGGTCACTGTTGACTGGGACATT
GGCTGGGTTTCCAGGGCTCCCGATGGATTCGAGCGGCCTGTCATCGCAATCAACGGCCAATGGCCGCTCCCTGTG
CTGGAGGCCGACGTCAACGACACCATCATCGCCACTGTCCACAATTCTCTTGGCAACGARACGACCAGCATCCAC
TGGCACGGCATGTGGCAGAGAGGCACGCCCGAGCAAGACGGCGGGGCTGGCGTCACGCAGTGTCCGATCCCGLCT
GGCGAGACTTTCACGTACGAGTTCAAAGCATACCCGGCCGGTACTTTCTGGTACCACTCGCATGACATGGGCCAG
TATCCCGATGGCCTGCGCGCACCCATGATCATCCATGACCCCGACTCCGAAACCCAGAAGAGCAGTGATGGTGAA
GTCGTGCTCTATGTGTCCGACTGGTACCACGACCAGATGCCGCCGCTTATCCACAGCTTCCTGACCACCCCCAAT
TTCAACGGCGCGATGCCCAACCCGAACTCCAGCTTGATCAACGATCAGCAGTCCACGTCCATCAACATCCGTCCC
GGCGAGAAGAAATACGTGCGCATCATCAACACGTCCGCCCTCGCCACGTACTACCTGCAGTTTGGTGGGTTCCGC
TTCAGCCACCCCTCCCCTGCGGAAGTGACTGACGATTTCAGACCAACACAACATCACCGTTGTCGCAATTGACGG
TGTTGACGGTCCGTACTACCCCTGTCGCTTATGCTGTGGCTTCGTGCATACCCGTCGGCAGCTTCCCGCCGTTGC
ATGCCCGAGGCGATACAAGGTTTTAGTGCTGACCGTAGTCGTGCAGTCGAACCGCAGAGCTGGAAGGCCCTGGAG
ATCGTCCCCGGCCAGCGGTACGACTTCATCATCGAAGGTCTCGAGAACCCCACAAGGAACTACGCATTCATCAAC
AAGATGGCTGTTCTCGGTCTGCAGAACGTCAACAGCCTGGTCTACGACGAGTCCTTCGGCGAGCCGGAGTCGTTC
AGCCTGAGCTCTGGCGATCTCGGAAGTGATTTCACCCTGGTGCCTCTAGATCACGAGCCTCTCTTGGAATCCGTG
GACCACACCATCACGATGGAGGTCAATAATTTGAACATTGATGGCGTTGGCTTTCGGTACGGCTGATCCCGTGGC
CGGGAGAAATCTTGCTCACATGTGCCACAGCATCACTCAAGGCCCGGACCCGTACATTTCACCCCGCACGCCTAC
CCTGTACACAGCCCTCAGCACCGGCTTCAACGCCACCGACCCAGAAATCTACGGCCAGGTGAACCCCTACGTCGT
CAACGCCGGTGAAGTCGTCCGGCTCGTCGTCAACAGCAACGATCTCGTCACCGCCAACAACTCTGGCCGCGGGCA
CCCCATGCATCTGCACGGCCACGTTTTCCAGGTGGTCGGTCAGTTCTCCGAGCACTGGGACGGCAACACCTCGTC
CTTCCCCGCCACGCCCATGAAGCGTGACACCACCGTCCTATTCGCTGGCGGCAGCCTGGTGCTCCAGTTCCGTGC
CGACAACCCCGGTGTTTGGCTGTGTAAGTATTTTTTTTTCCGATGCCCATGGTGCCTGGACGTGAGCTGATGAGG
ATGGGCCTTGCAGTTCACTGCCATATTGAGTGGCACCTAGACGCCGGCATGTCCGCTACAATCATCGAGGCGCCG
CTCGACTTGCAGCGCGAGGGCATCAAGATCCCCCAGCAGCATCTTGAATCGTGCAGAGCCTTGAACTTGACCACT
CAAGGCAATTGCGCCGGCAACACCGCCAACCTGGATGACACTGCCGCCTGCAGGGTCTACGACACCGATCCATGG
GGGTAGGTCATATCGGAGTTTAATTGAGCTTGAAGGACATGTGCTGACCGTTGCGTTTAGTGCGCTTATCACGGA
TGACGGTGGTGGAAATAGTACCCTGAACGGAACCACTTATAAGAGAATTTAGTGTGTAATCTTAATACGTCTTCA
CATGTACACAACCTATGCATTGTATTCRAAATTCTACATAAGCACTTCGACAGTAGTCTGAGTTGACTGACTAGGC
TCGTGGACGGAGGACGCCGTTTCCTCGTCTTTGCCTGCTAAATTTTCGCGAT

SEQ ID NO : 59

CHIEU DAI : 1665

LOAT : ADN

SINH VAT : M. phaseolina
TEN/KHOA DAU HIEU : CDS

vI TRI : (1)....(1665)

atgactcgccttceecgttegtectecgggetecgtggetacggetttggecaagacggtcact
M T R L P F VL G L V A T AL A K T V T
gttgactgggacattggctgggtttccagggctcccgatggattcgageggectgteate
v D w DI G WV S R A P D G F E R P V I
gcaatcaacggccaatggccgctccctgtgectggaggecgacgtcaacgacaccatcecatce
A I N G Q w Pp L PV L E A D V N D T I I
gccactgtccacaattctcttggcaacgaaacgaccagcatccactggcacggcatgtgg
A T V H N S L G N E T T sSs I H W H G M W
cagagaggcacgcccgagcaagacggcggggctggegtcacgcagtgtecgatccecgect
Q R G T P E Q D G G A GV T QQ C P I P P
ggcgagactttcacgtacgagttcaaagcatacccggceccggtactttctggtaccactcg
G E T F T Y E F K A Y P A G T F W Y H S
catgacatgggccagtatcccgatggecctgegegcacccatgatcatccatgaccecgac
H DM G Q Y P D GL R A P M I I H D P D
tccgaaacccagaagagcagtgatggtgaagtegtgcetctatgtgtecgactggtaccac
S E T Q K s s b G E V vV L Y vV S D W Y H
gaccagatgccgccgcttatccacagecttcctgaccacccccaatttcaacggegegatg
D Q M P P L I H S F L T T PN F N G A M
cccaacccgaactccagcttgatcaacgatcagcagtccacgtccatcaacatcecegtccce
P N P N S S L I N DO O S T S I N I R P
ggcgagaagaaatacgtgcgcatcatcaacacgtccgecctcecgecacgtactacctgeag
G E K K Yy Vv R I I N T s A L A T Y Y L Q
tttgaccaacacaacatcaccgttgtcgcaattgacggtgttgacgtcgaaccgcagage
F D Q H N I T VvV Vv A I D G V D V E P Q S
tggaaggccctggagatcgtceccecggecageggtacgacttcatcatcgaaggtetegag
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W K A L E I v P G 0 R Y D F I I E G L E
aaccccacaaggaactacgcattcatcaacaagatggctgttctcecggtctgcagaacgte
N P T R N Y A F I N K M AV L G L QO N V
aacagcctggtctacgacgagtccttcggcgagecggagtcgttcagectgagetcectgge
N §$S L VY D E S F G E P E S F S L S S G
gatctcggaagtgatttcaccctggtgectctagatcacgagectctcecttggaatcecegtyg
p . 6 s pb ¥ T L VP L D HE P L L E S V
gaccacaccatcacgatggaggtcaataatttgaacattgatggcgttggctttcgeate
D H T I T™ME V NNTLNTDG V G F R I
actcaaggcccggacccgtacatttcaccececgecacgectaccctgtacacageccctcecage
T Q G p D P Y I S P R T P T L Y T A L S
accggcttcaacgccaccgacccagaaatctacggccaggtgaacccctacgtcegtcaac
T G ¥ N A T D P E I Y G Q V N P Y V V N
gccggtgaagtcgtccggetcecgtegtcaacagcaacgatctcecgtcaccgeccaacaactet
A G E V VvV R L V VN S N DL V T A N N S
ggccgcgggcaccccatgcatctgcacggeccacgttttccaggtggteggtcagttctcee
G R G H P M HUL H G HV F Q V V G Q F S
gagcactgggacggcaacacctcgtccttcececegecacgeccatgaagegtgacaccace
E H WD GNT S s F P A T P M K R D T T
gtcctattcgctggecggcagectggtgectccagtteecgtgecgacaacceeggtgtttgg
v L F A G G S L VL Q F R A DN P G V W
ctgtttcactgccatattgagtggcacctagacgccggcatgtcegectacaatcatecgag
L F H C H I E W H L D A G M S A T I I E
gcgccgcectcgacttgcagecgecgagggcatcaagatcecccagcagecatcttgaategtge
A P L DL Q R E G I K I P Q 0 H L E S C
agagccttgaacttgaccactcaaggcaattgcgccggcaacaccgceccaacctggatgac
R A L N L T T Q G N C A G N T A N L D D
actgccgcctgcagggtctacgacaccgatccatggggtgegettatcacggatgacggt
T A A C R V Y D T D P W G A L I T D D G
ggtggaaatagtaccctgaacggaaccacttataagagaatttag
G G N S T L N G T T Y K R I -

SEQ ID NO : 60
CHIEU DAI : 554
LOAT : PRT
SINH VAT : M. phaseolina

MTRLPFVLGLVATALAKTVTVDWDIGWVSRAPDGFERPVIAINGOQWPLPVLEADVNDTITATVHNSLGNETTSIH
WHGMWQRGTPEQDGGAGVTQCPIPPGETFTYEFKAYPAGTFWYHSHDMGQYPDGLRAPMITHDPDSETQKSSDGE
VVLYVSDWYHDOMPPLIHSFLTTPNENGAMPNPNSSLINDQQSTSINIRPGEKKYVRIINTSALATYYLOEFDQHN
ITVVAIDGVDVEPQSWKALEIVPGQRYDFITIEGLENPTRNYAFINKMAVLGLONVNSLVYDESFGEPESEFSLSSG
DLGSDFTLVPLDHEPLLESVDHTITMEVNNLNIDGVGFRITQGPDPYISPRTPTLYTALSTGENATDPEIYGQVN
PYVVNAGEVVRLVVNSNDLVTANNSGRGHPMHLHGHVFQVVGQFSEHWDGNTSSEFPATPMKRDTTVLFAGGSLVL
QFRADNPGVWLFHCHIEWHLDAGMSATIIEAPLDLOQREGIKIPQQHLESCRALNLTTQGNCAGNTANLDDTAACR
VYDTDPWGALITDDGGGNSTLNGTTYKRI*

SEQ ID NO : 61

CHIEU DAI : 2460 (bao gém 150 bp 5' UTR va 150 bp 3' UTR)
LOAT : ADN

SINH VAT : M. phaseolina

CTCCGTATCTACTGCTGACTTCACATCCACAGCATGCAAGGACTCGAGGGCTTCTGATTTAACGAGCACTCACTT
GGCTTTTGTCTGCGTTTTCTTTTCGTTTTCCTACTATTTCATCTTGATCCATTCGTTCTCGCCGTCGCTTTCCAG
ATGTCTTTCGTTTCGARAATTTTCACAGGCCTCATCGCTTTTACCGCTGGCTTAGGCCAAGATGAGACTAATGGG
TGAGTATGCTGAACCTTGCGCAGGATATCTGAATAATAGTTGTAGGGTTTCGAAATGGGGCACGTTCGATGCACC
GAGGCTCCAGAAGTTTCTGGATCGGGTGAGGTTATTCTGAARACATTACTGAGCTCGGCACTGATTGGTCGGCAGG
GTCATGGCATTCCCTGGGGCGGTATGACTTGTACCAACGCCAACCCGTATACTGAGTAGGACTCGGCCCGTGGTC
CACAATCTTCTCTGCGCTGACGTTCGGARAGAGCTCCAGACACAGGACAGACTGTGCGGTATGATTTCACAGTCC
AGCGGCATCCGGTGTCTCCGGACGGCTACAAGAAGAACGTTTTGCTTGTGAACGGGCAATTTCCAGGCCCGCTCA
TGGAAGCTAACTGGGGAGACACAATTGAAGGTAGGATGAGAGTARATACGGGCAGCAACAACTGCTGACAGATAC
AGTGACTGTGCACAACAACATAGCCGGACCTGAGGAAGGCACACAAATCCACTGGCACGGCTTCACGCAGAGAGG
GACGCCGTTCATGGATGGTATCCCTTCCGTATCAAGCTGCCCCATTGCGCCCAACAATACCTTTGTGTATACCTT
CAAGGCAGACCTTTACGGCACTGGCTGGTACCACTCTCATTACTCTGGGCAATCCACCGGCGGCCTCCTCGGLCCC
AATCGTCGTCCATGGTCCCAGTGCGCTTGACTATGATATTGACCTTGGCCCTGTGTTTTTGAATGACTGGTACCA
CAAGGACTACTTGCAGCTTATTGACGGTGGTGAGACTTTCCCGTAGGTCAAAGGGCTCGATAGCTGARAACCTCCA
ACAGTCGTCGGAACGGACCCCAGCCTATGGCATCCCAAGGCGGACAACAACATGATAAACGGGAAGATGGACTAC
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GATTGCTCCCTTGTCACTGACGGCACGCCTTGCGTCTCTAATGCCGGCTTGGCCACGTTCAGCTTCACCAAGGGC
GCCACGCACCGTCTCAGGCTCATAAACGGAGGATCCGCCTCCCTGCAGCACTTCAGTATCGATGGACACGAGATG
ACAGTCATTTCCAATGACTTCGTAGCCGTAGAGCCATACCAGACGAAGACAGTGACTCTTGCAGTAAGCCGCCCG
ATTTTTCCAGATATCCCACATTACTAACACCCACCAGGTCGGCCAGCGGACAGACGTCCTCGTCACGGCCAALCGG
CGACGCCACCGGCGCCTACTGGATGCGCAGCACCGTCGCGGACGATGAATCCTGCAACTGGTCCAACCAGCCCGC
CGCGCTCGCCGCAGTCTACTACGACGCGGCAAACCCCACCGTCAAGCCCAACAGCACCGGCTGGCCCCCCGTCGE
CAACCAGCAAGGCAGCTGCGACAACGACCCGCTTACCCAAACCATCCCCCTCTTCCCCATCCCCGCGGACCCCAG
CCCCTCAACGACGCTTGAGCTCGACTTCGGCTGGACGCAAAACGCAACCGGACACCAAGTCTGGACGGTCAACGA
CCGCGGCTTCCGCGGCARCTACAACCGCCCCGTGCTGCAGCTCGCCGCGGGCTCGGACACCGCGTCGTCCGCGTA
CGCGTGGGAGCCCGAATGGAACGTCTACGACACGGGCCGCAACCGCACCGTCCGCATCGTCATGCACAACAACTC
CTCCATGTACCACGTACGTGAGCCCTTGTCTCCCCCCCCCCCCCCCCTCCCCTCTCGCTAATGGARAGACACATG
CAGCCCATGCACCTCCACGGGCACAACGCGCAGATCCTCGCCGCGGGCGCCAACGGCCCCTGGGACGGCCGCALCC
GTCGCGCGCCCCGCCAACCCGGCCCGCCGCGACGTCTACCAGCTCCCGCCGAACGGGCACCTGGTGATCCAGTAC
GCGCAGGACAACCCGGGCGTGTGGCCGCTGCACTGCCACATCGCGTGGCACGCGAGCGCGGGCATGTTTGCGAGC
GTGCTGGAGCGGGCGGGGGACATTGTGGGGAGCAGCGGGGCCGGCGGGTGGAGGGAGGAGATGGCGGGCGTGTGT
GCCGGGTGGGAGGCGTACACGCGGATGAACGTGGTGGAGCAGGTGGACAGTGGGGTGTGAGTTGGGAGCAAGGAG
GGGGGTTTGAGATGCGCGTATATGGTAAGCGGTTGGGGTTCTTGTTTGACTCGATTTGCTCTGCAGGCGGTGTCT
CTTTTCGACTGTGGCGCGTGCAATCTCGTTTCGTGCATCCTGGGTGGATAGGGAGCGGCG

SEQ ID NO ;62

CHIEU DAI : 1803

LOAI : ADN

SINH VAT : M. phaseolina
TEN/KHOA DAU HIEU : CDS

vi TRI : (1)....(1803)

atgtctttcgtttcgaaaattttcacaggcctcatcgettttaccgetggettaggecaa
M S F V S K I F T G L I A F T A G L G Q
gatgagactaatggggtttcgaaatggggcacgttcgatgcaccgaggctccagaagttt
D E TN GV S KW G T F DA P R L Q K F
ctggatcggggtcatggcattccctggggeggtatgacttgtaccaacgccaacccgtat
L b R G HGI P WG GMTC TN A N P Y
actgaagctccagacacaggacagactgtgcggtatgatttcacagtccagecggecatceccg
T E A P DT G Q T V R Y D F T V Q R H P
gtgtctccggacggctacaagaagaacgttttgcttgtgaacgggcaatttccaggeceg
vV S Pp D G Y K K NV L L V N G Q F P G P
ctcatggaagctaactggggagacacaattgaagtgactgtgcacaacaacatagccgga
L M E A NW G D T I E V T V HN N I A G
cctgaggaaggcacacaaatccactggcacggcttcacgcagagagggacgecgttcatg
P E E G T Q I H W H G F T O R G T P F M
gatggtatcccttccgtatcaagectgeccccattgegeccaacaatacctttgtgtatace
p 6 1 p $ Vs s ¢ Ppp I A P NNTF V Y T
ttcaaggcagacctttacggcactggctggtaccactctcattactctgggcaatccacce
F K A D L Y G T G W Y H S HY S G Q S T
ggcggcctccteggeccaatecgtegtccatggtcccagtgegettgactatgatattgac
G 6 L L G P I VV HG P S AL DY D I D
cttggccctgtgtttttgaatgactggtaccacaaggactacttgcagettattgacggt
L ¢6 p V F L N D W Y HK D Y L Q L I D G
gtcgtcggaacggaccccagectatggcatcccaaggcggacaacaacatgataaacggg
vV v G T b P S L W H P KA AUDNDNMMTING
aagatggactacgattgctcccttgtcactgacggcacgcecttgegtctctaatgecgge
K M DY DC S L VT DGT P C V S N A G
ttggccacgttcagcttcaccaagggcgccacgcaccgtctcaggctcataaacggagga
L A T F S F T K G A T HR L R L I N G G
tccgectcectgecagcacttcagtatcgatggacacgagatgacagtcatttccaatgac
s A S L Q H F S I D G HEMT V I S N D
ttcgtagccgtagagccataccagacgaagacagtgactcttgcagtcecggeccageggaca
F V A V E P Y 0O T K T V T L A V G Q R T
gacgtcctcgtcacggccaacggcgacgccaccggcgectactggatgegecagecacegte
p v . v T A NG DA T G A Y W MR S T V
gcggacgatgaatcctgcaactggtccaaccagceccgecgegcectcegecgcecagtctactac
A D DE S C N W S N Q P A A L A AV Y Y
gacgcggcaaaccccaccgtcaagcccaacagcaccggctggeccceccecgtcecgecaaccag
DA A N P TV K P N S T G W P P V A N Q
caaggcagctgcgacaacgacccgcttacccaaaccatceccectettecccateecegeg
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Q G s ¢ b N D &PL ToOTTI P L F P I P A
gaccccagcccctcaacgacgcttgagectcgacttcggctggacgcaaaacgcaaccgga
D p s p s T T L E L D F G W T O N A T G
caccaagtctggacggtcaacgaccgcggcttccgecggcaactacaaccgeccecgtgetyg
H Q v w T Vv N D R G F R G N Y N R P V L
cagctcgccgcgggctecggacaccgegtcgtecgegtacgecgtgggageccgaatggaac
Q L. A A G S DT A S S A Y A W E P E W N
gtctacgacacgggccgcaaccgcaccgtccgecatcgtcatgcacaacaactectcecatg
vV Y b T G R N R T V R I VM H NN S S M
taccaccccatgcacctccacgggcacaacgcgcagatcctcgecgegggecgeccaacggce
Y H P M H L H G H N A O I L A A G A N G
ccctgggacggccgcaccgtcgegegeccecgeccaacccggeccgecgegacgtctacceag
P W D G R T V A R P A N P A R R D V Y Q
ctcccgecgaacgggecacctggtgatccagtacgegcaggacaacccgggegtgtggeeg
L P P N G H L VI O Y A DNUP G V W P
ctgcactgccacatcgcgtggcacgecgagegegggcatgtttgecgagegtgetggagegg
L H C H I A W H A S A G M F A S V L E R
gcgggggacattgtggggagcagecggggecggegggtggagggaggagatggegggegtyg
A G DI V G S S GA G GWUREEMA A G V
tgtgccgggtgggaggegtacacgeggatgaacgtggtggagcaggtggacagtggggtyg
CcC A G W EAY TR MNV V E Q V D S G V

tga

SEQ ID NO : 63

CHIEU DAI : 600

LOAT : PRT

SINH VAT : M. phaseolina

MSFVSKIFTGLIAFTAGLGQDETNGVSKWGTFDAPRLOKFLDRGHGIPWGGMTCTNANPYTEAPDTGQTVRYDET
VORHPVSPDGYKKNVLLVNGQFPGPLMEANWGDTIEVTVHNNIAGPEEGTQIHWHGFTQRGTPEFMDGIPSVSSCP
IAPNNTEFVYTFKADLYGTGWYHSHYSGQSTGGLLGPIVVHGPSALDYDIDLGPVFLNDWYHKDYLQLIDGVVGTD
PSLWHPKADNNMINGKMDYDCSLVTDGTPCVSNAGLATFSFTKGATHRLRLINGGSASLOQHFSIDGHEMTVISND
FVAVEPYQTKTVTLAVGQRTDVLVTANGDATGAYWMRSTVADDESCNWSNQPAALAAVYYDAANPTVKPNSTGWP
PVANQQGSCDNDPLTQTIPLFPIPADPSPSTTLELDFGWTONATGHQVWTVNDRGFRGNYNRPVLOLAAGSDTAS
SAYAWEPEWNVYDTGRNRTVRIVMHNNSSMYHPMHLHGHNAQILAAGANGPWDGRTVARPANPARRDVYQLPPNG
HLVIQYAQDNPGVWPLHCHIAWHASAGMFASVLERAGDIVGSSGAGGWREEMAGVCAGWEAYTRMNVVEQVDSGV

*

SEQ ID NO 1 64

CHIEU DAI : 2285 (bao gém 150 bp 5' UTR va 150 bp 3' UTR)
LOAT : ADN

SINH VAT : M. phaseolina

TGAAGCCCTCTCTGACGCAGGTATCTATTTTATTAAACCAGTTTCACCCTCCGGTCGGGTAAGTATTTGCTCAAA
CAAACTTGTCCAAGTGTCAGTTAGGTAAGCTAGGAGGCTCACGAATTCAAGAGACTCTCCAGAGATATCTTCGCC
ATGATTCGCCTTTCTCTCGTGCTCGGCTTCATGGCCACGACACTGGCCAAGACCGTCACTCTTAACTGGGATATT
GGGTGGGTTTCTGCGGCTCCAGATGGATTTACACGGCCCGTCATTGGCATCAACGGGGAGTGGCCGCCCCCeGTT
TTGGAAGCCGACGTCAACGACACTATTATAGTAATTACGCGGAACCTCCTGCGTAACGAGACGACGAGCTTGCAC
TGGCATGGTATGTGGCACTATAACTCGACCCACATGGACGGCGGAGCCAGGATTTCACAGTGTGARAATCCCTCCG
GGGGGGACATTCACGTACAAGTTCAAGGCGTACCCGGCCGGCACCTTTTGGTATCATTCTCACGATATGGGCCAA
TATCCCGACGGCCTGCGCGCCCCAATGATCATTCACGACCCTAAGGCTGCCGCGGAGCGGGACACTGATAAGGAG
TACGTACTTACGGTCTCCGACTGGTACCGTGACCAGATGCCGTCACTTATCCACCGCTACTTGACAACTTCCACT
TATAATAGTACTATGCCAAATCCARACTCGAGCTTGATCAACGATCAGCAGTCTACAACGCTAAACATCCGCCCC
GGGCAGAAGATATATGTTCGGATTATTAACATGTCAGCCCTCGCAACGTACTATCTACAGTTCGGTAGGTGTATC
CATATGGCCCTGTTACACGGACGRAAGCTAACGATTAAGATCAACACCACTTGACTGTTATTGCCATTGACGGTGT
CGACGGTTGGTAACTCTATTACCTATTCTGCGCTAAGATGCATGTCGGCATATGTGCCGTTAGCTGCATGCAAAC
GCGTTACAAGGTTAAGTGCTAACAACGGGCAGTCGATCCCCAGACTTGGGAGGCTCTGGAGATTATCCCTGGACA
GCGGTACGACGTCATTATCACCGGCCTAGAGAACCCCGAAAGGAACTATGCATTTATCAACAAGATGGCTACTCT
TGGCTTCCAGAACAATAACGTCCTTAGTTACGATTCGTCCTGGCCTGTCCCGGAGCCGTTGAACGTGGGCAGCTT
CAATCTTAGAAGCGATTTCAACCTGACCCCGCTTGATGAGGAGCTACTACTGGAGCCCGTGGACCACACCTTCAC
CATGGAGGTCAATAACGTGAACGTCGACGGCGTAGGCTCCCGGTGAGATATTCCCTACCCCCCCGGCCCCCGGGG
CGGGTCCCGAAGTCGGTATGAGGCTTACTCACTCCAATCCGCAGCATCACGCAGGGACCGGACCCTTACATCGCC
CCGCGTACGCCCACCCTATACACCACCCTGAGCACCGGCTCTAATGCTATTAACCCCGCCATATACGGCCAGGCG
AACGCTTACGTAGTGGAAGCCGGCGATATTGTCCAGCTTGTCGTCAATAGTAACGAACCCGTCACTACCAACACT
TCCGGTCGTGGGCACCCTATGCACTTGCACGGCCACACCTTCCAAGTGGTTGGCCAATATGGCAGCCCTTGGGAC
GGCGATGCCTCTAAATTCCCTGCTGTTCCTATGAAGCGGGATACCACTGTTCTGTTTACTGGCGGGAGCTTGGTG
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ATCCGGTTCCGCGCGGACAATCCTGGAGTTTGGATGTGTACGGCTCCGCTTTGCTCGAAGACCCGCGTTTGAAAG
CGTTGACTGACCTGTAACTCGCAGTCCATTGCCACAACGAATGGCACCTTGACGCCGGCATGGCTGGAACGATTA
TCGAAGCGCCACTCGAGCTTCAACARAGCGGTCTGACGATTCCGCCGCAGCACCTCGCGTCGTGCAGGGCGTTAA
ACTTAACGACCCGGGGCAATTGTGCCGGTAATACTGCGAACCTAGAGGATACGGCTGCATGCAGAGTCTACGACA
CTGAGCCTTGGGGGTGAGTTACTCCATTATTGTTTTGTTGTTATAACCCTTGCTGATGACAATACTTCTCTAGTG
CACTTATCAAGAGAGATGAGGARACAGCATATTAAATAGCACGCTGGCATAGCACCTGTAGATGTAGACTGATTT
CTAGTATTTATTACCTGTGTACACTTGAAGAAAATTGTTGTAAAATGATATGTCCCCATGCAACTGAACATGGCC
TACGTGGCGAGAGTTTATCAGGCGCCTTCTGCTCC

SEQ ID NO : 65

CHIEU DAI : 1635

LOAT : ADN

SINH VAT : M. phaseolina
TEN/KHOA DAU HIEU : CDS

VI TRI : (1)....(1635)

atgattcgcctttctctegtgectecggettcatggccacgacactggccaagaccgtcecact
M I R L §$ L v L G F M A T T L A K T V T
cttaactgggatattgggtgggtttctgcggctccagatggatttacacggcccgtecatt
L N W bD I G WV S A A P D G F T R P V I
ggcatcaacggggagtggccgcecccccecgttttggaageccgacgtcaacgacactattata
G I N G E W P P P V L E A D V N D T I I
gtaattacgcggaacctcctgecgtaacgagacgacgagcttgcactggcatggtatgtgg
v I T R N L L R N E T T S L H W H G M W
cactataactcgacccacatggacggcggagccaggatttcacagtgtgaaatcectceeg
H Y N S T H M D G G A R TI S Q C E I P P
ggggggacattcacgtacaagttcaaggcgtaccecggeccggecaccttttggtatcattet
G G T F T Y K F K A Y P A G T F W Y H S
cacgatatgggccaatatcccgacggecctgecgecgecccaatgatcattcacgaccctaag
H D M G Q Y P D G L R A P M I I H D P K
gctgccgcggagcgggacactgataaggagtacgtacttacggtctcececgactggtacegt
A A A E R D T DK E Y V L T V S D W Y R
gaccagatgccgtcacttatccaccgctacttgacaacttccacttataatagtactatg
D o M P $ L I H R YL TT S T Y N S T M
ccaaatccaaactcgagcttgatcaacgatcagcagtctacaacgctaaacatccgceece
P N P N $ S L I N D O O S T T L N I R P
gggcagaagatatatgttcggattattaacatgtcagccctcgcaacgtactatctacag
G 9 K I vy v.rRI I N M S AL AT Y Y L Q
ttcgatcaacaccacttgactgttattgccattgacggtgtcgacgtcgatccccagact
F D Q H H L T Vv I A I D GV D V D P Q T
tgggaggctctggagattatccctggacagcggtacgacgtcattatcaccggectagag
W E A L E I I P G © R Y D V I I T G L E
aaccccgaaaggaactatgcatttatcaacaagatggctactcttggcttccagaacaat
N P E R NY AF I NKMATL G F Q N N
aacgtccttagttacgattcgtcectggecctgtcccggagecgttgaacgtgggeagette
N V L S Y D S S w P VvV P E P L N V G S F
aatcttagaagcgatttcaacctgaccccgcttgatgaggagctactactggagcecgtg
N L R S D FNTL T P L DEELUL L E P V
gaccacaccttcaccatggaggtcaataacgtgaacgtcgacggcgtaggctcccgeate
D H T F TMUE VNNV NV D G V G S R I
acgcagggaccggacccttacatcgcccecgegtacgecccaccctatacaccaccctgage
T ¢ G p D P Y I A P R T P T L Y T T L S
accggctctaatgctattaaccccgeccatatacggccaggcgaacgcettacgtagtggaa
T G S N A I N P A I Y G Q A N A Y V V E
gccggcgatattgtccagettgtcgtcaatagtaacgaacccgtcactaccaacacttcece
A G D I V Q L vV N S N E P V T T N T S
ggtcgtgggcaccctatgcacttgcacggccacaccttccaagtggttggeccaatatgge
G R G H P M H L H G H T F Q V V G Q Y G
agcccttgggacggcgatgcctctaaattccctgetgttectatgaagegggataccact
s p W D G DA S K F P A V P M KR D T T
gttctgtttactggcgggagcttggtgatccggttcegegeggacaatectggagtttgg
vV L ¥ T 66 G s L v I R F R A DN P G V W
atgttccattgccacaacgaatggcaccttgacgccggcatggctggaacgattatcgaa
M F H C H N E W H L D A G M A G T I I E
gcgccactcgagcttcaacaaagcggtctgacgattccgecgcagecacctegegtegtge
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A P L E L Q Q s GG L T I P P Q H L A S C
agggcgttaaacttaacgacccggggcaattgtgccggtaatactgcgaacctagaggat
R A L N L T TR G N CAG N T A N L E D
acggctgcatgcagagtctacgacactgagccttggggtgcacttatcaagagagatgag
T A A C R V Y D T E P W G A L I K R D E

gaaacagcatattaa

E T A Y -

SEQ ID NO : 66

CHIEU DAI : 544

LOAT : PRT

SINH VAT : M. phaseolina

MIRLSLVLGFMATTLAKTVTLNWDIGWVSAAPDGFTRPVIGINGEWPPPVLEADVNDTIIVITRNLLRNETTSLH
WHGMWHYNSTHMDGGARISQCEIPPGGTFTYKFKAYPAGTFWYHSHDMGQYPDGLRAPMIITHDPKAAAERDTDKE
YVLTVSDWYRDOMPSLIHRYLTTSTYNSTMPNPNSSLINDQOSTTLNIRPGOKIYVRIINMSALATYYLQFDQHH
LTVIAIDGVDVDPQTWEALEIIPGORYDVIITGLENPERNYAFINKMATLGFONNNVLSYDSSWPVPEPLNVGSE
NLRSDENLTPLDEELLLEPVDHTFTMEVNNVNVDGVGSRITQGPDPYIAPRTPTLYTTLSTGSNAINPATIYGQAN
AYVVEAGDIVQLVVNSNEPVTTNTSGRGHPMHLHGHTFQVVGQYGSPWDGDASKEFPAVPMKRDTTVLFTGGSLVI
RFRADNPGVWMFHCHNEWHLDAGMAGTITIEAPLELQQSGLTIPPOHLASCRALNLTTRGNCAGNTANLEDTAACR
VYDTEPWGALIKRDEETAY*

SEQ ID NO : 67

CHIEU DATI : 2412 (bao gbém 150 bp 5' UTR va 150 bp 3' UTR)
LOAI : ADN

SINH VAT : M. phaseolina

GGGAGACGATCTGGAAGTGTTTGTTCAGAATGATTTGGCCGTTGAAACCACCATTCATTGGCACGGTCGGTATCC
ATGGTATACTTTTTACGAAGGCTAGTCAGCTGAAGGAGAAGTTCGGCAGGCATCCTTCAGCAAGGAACACCACACLC
ATGGACGGAGTTCCGGGAGTRAACACAGGTTGGTTGATGACCTTCTATCGGGATGACTAGGGCCTAACTTTTGGCG
CAGGAGCCGATCCCACCAGGAGGAAACTTCACGTACCGCTTCTCGCTCAAAAACGAATACGGCTTCTACTGGTAT
CACTCGCATTTCCGAGCATACTCGGACGACGCCATCCGCGGACCACTAGTCATCCATCCATCCTCACAACGCCCC
CGGCCATACGAGACTCTCGCGAGGAACCAGACTGAGCTTACTGCTTTGCAAGAAGCTGAACGCGAAGCGGTGCCT
ATCCTCCTATCTGACTGGTACCATCGCGTTTCGGACGACATCTTCAACGAATACCTAACAACAGGCGCGTTCCCC
AGTTGCGTGGACAGTCTCCTCGCCAATGGATACGGAAGGGTGCGGTGTCTACCGGAATACATTCTGGCAGCCGGA
GCTGGGCTAGGCATGGAGCCTGCACCTGTCAATGCTACCGCGACTAGCATCGGCACAACGCCCATGTCTTCCATG
GCGATGGGTACAAAGTACATGGAGACCAATACCAAGGAGTCGATGCGTATGGAGTCTATGGCACTAGACACTACG
TCCATGGAGCATCACATGCGACGCATGGATTCCATGTCAGCGGAGGATATGTCCATGAATACGATGACTGCTCAT
TCTACGCCTGCGGCTGCGCCCGACTCAGGCATGCCGATGGGCTCCATGTCAATGGCTTCTCTACCCGTATCAGGC
ATATCGGGCACGTCGGGCCTGTCGGGCATGTCAAATATGGCGAGCGGTCCCCTTGGTCCTCGCGGCTGCAGTGCT
CCCATGATGTTCAGACCGGGCTACAACATCAGCTCTCTCCCGCCAGAGACTTGCACAGACACGTCAGCGCCGCTG
CTGACTGTCGATGCAAACTATACACGAGGCTGGCTTGCATTAAACCTAGTCAACTCCGGTTCAGTAACCAAGCTC
AGCGTCTCACTAGACGCCCATTCGATGTTTGTCTATGCGGCCGACGGATTCTTTGTGAAACCCCAAGAAGTAGAA
GTAAGTTGCACCTCCCCCTAACTTGTCGTCGGARAGACTTACCGCGTCTAGGTATTACAAATCTCAATCGGGCAAC
GGTACTCAGTAATGATCAAACTTAATCAACGGCCCGGAAACTACACTCTACGGTTTGCGTCGTATCCCTACGGCG
ATATGCAACAGGTTATCGAAGGCCAAGCGACCGTCTCATATAAGGTAAGCAGCAAGCTTTTCCCCCACTCGGTAT
AGAACTAACTTCGTTAGGTTGATGCCGCAGAGGACATTATGCCGGTGGACTTGACAAACGACCCTACTGCAACGT
GGATGCTTGTCAACGGTTCGGCARAAGTCGAACGCTTCTGAATTGAAGACGGACATGCTCGCCCCGTTCGAGGCAA
TTGCGCCGCCATCCCAAGCGGATATAACTTACGACTTCACGATCAGTCAGACAGAGATCGTAACTTGGGTGTTAA
ACGGATATCCCTATTCGGAACCTTCGACGCCTATTATCTACGGCAATGCGTCGGAAGCGTGGAACGCARAATACTA
CAATCCGCATTCCTTCCAACTCGACCGTAGACATTATAATGCGGATTGCCAACGACTCAATGGATACGGCAAGTT
GCAGTCCAGGCCGCCGTCAARACGCCTGCATAAGCTAACCCGATAATGCCGTAGATGGGTCATCCTATGCACCTT
CACGGCCACCGGTTCTTCGCCCTCGGCTCTGGATCGGGCTCCTTCCCATATCAGAACGCCGTCGACGCGCCTCCA
TCCCTCATTAACCTCGAAAACCCTCCGTACCGGGACACAACCGATTTACCACCTTCAGGCTGGGCAGTCATTCGC
TATGTAGCCAACAATCCAGGCGCATGGATGTTTCACTGCCACATCCAGTGGCACCTCGTGAGCGGCATGGCATTG
GTGTTTGTCGAAGGAGAAGAGCAGCTGCCTGGTTTGGTGGGTGCGGCTGCGAACGGAACAAGCAATGCGAATAGC
GCGTCACCGGCGCGTAGCACTCGAGAGCATGCGGCCTTTGCCGTTGTTGCTACCCTAAGCACTGTTTTCTTCGCG
TATGGCTACTAATGCGCGAAGCGCCATGTAAGAGCGCGCCTGAGGTAATAAAGGTGGCGACTGCAAAAAGCTCAT
GTCCCGCGAATGATGGGAGTTCTTTGGAGATTCTGAATCAAAGACGTCGATATTCTGGGTCCAGTCGGTGCAGAA
CAGACCCCATGG

SEQ ID NO : 68

CHIEU DAI : 1743

LOATI : ADN

SINH VAT : M. phaseolina

TEN/KHOA DAU HIEU : CDS
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vI TRT : (1)...(1743)
atggacggagttccgggagtaacacaggagccgatcccaccaggaggaaacttcecacgtac
M D G V P GV T O E P I P P G G N F T Y
cgcttctcgctcaaaaacgaatacggcttctactggtatcactcgcattteccgageatac
R F $S L K N E Y G F Y W Y H S H F R A Y
tcggacgacgccatccgeggaccactagtcatcecatccatcecctcacaacgecceccccggeca
s b bAI RG©PUL VI HP S S Q R P R P
tacgagactctcgcgaggaaccagactgagcttactgctttgcaagaagctgaacgecgaa
Y E T L. A R N O T E L T A L Q E A E R E
gcggtgectatcctcectatctgactggtaccatcgegtttcecggacgacatcttcaacgaa
AV P I L L S DW Y HR V S D D I F N E
tacctaacaacaggcgcgttccccagttgecgtggacagtctcectcgeccaatggatacgga
Y L T T G A F P S C V D s L L A N G Y G
agggtgcggtgtctaccggaatacattctggcagccggagectgggctaggcatggagect
R V R C L P EY I L A A G A G L G M E P
gcacctgtcaatgctaccgcgactagcatcggcacaacgcccatgtctteccatggegatg
A P V NAT AT S I G T T P M S S M A M
ggtacaaagtacatggagaccaataccaaggagtcgatgcgtatggagtctatggcacta
G T K Y M~ E T N T K E S M R M E S M A L
gacactacgtccatggagcatcacatgcgacgcatggattccatgtcagcggaggatatg
p T T S M E H H M R RMD S M S A E D M
tccatgaatacgatgactgctcattctacgecctgeggetgegeccgactcaggecatgecg
s M N T M T A H S T P A A A P D S G M P
atgggctccatgtcaatggcttctctacccgtatcaggcatatcgggcacgtcecgggectg
M G S M $S M A S L P VS G I S G T S G L
tcgggcatgtcaaatatggcgagecggtccecttggtcectegeggctgecagtgetcececcatg
s G M S NM A S G P L G P R G C S A P M
atgttcagaccgggctacaacatcagctctctcccgeccagagacttgcacagacacgtca
M F R P G Y N I S S L P P E T C T D T S
gcgccgcectgctgactgtcgatgcaaactatacacgaggctggettgcattaaacctagte
A P L L TV DANY TR G WL A L N L V
aactccggttcagtaaccaagctcagcgtctcactagacgecccattcecgatgtttgtetat
N §$S G §$ Vv T K L s v s L DA H S M F V Y
gcggccgacggattctttgtgaaaccccaagaagtagaagtattacaaatctcaatceggg
A A D G F F V K P O E V E V L 0 I S I G
caacggtactcagtaatgatcaaacttaatcaacggcccggaaactacactctacggttt
O R Y §$S v ™M I K L N QO R P G N Y T L R F
gcgtcgtatccctacggecgatatgcaacaggttatcgaaggccaagecgaccgtcetcatat
A S Y p Y G D M OQ O VI E G QA T V S5 Y
aaggttgatgccgcagaggacattatgeccggtggacttgacaaacgaccectactgcaacg
K v b A A E DI M VPV DL TND P T A T
tggatgcttgtcaacggttcggcaaagtcgaacgcttctgaattgaagacggacatgcetce
W M L V NG S A K s N A S E L K T D M L
gccccecgttcgaggcaattgegecgecatcccaagecggatataacttacgacttcacgate
A P F E A I A P P S o A D I T Y D F T I
agtcagacagagatcatgggtcatcctatgcaccttcacggccaccggttcttegececte
s ¢ T E I M G H P M H L H G H R F F A L
ggctctggatcgggctcecttcccatatcagaacgeccgtcgacgegectcececatececteatt
G s G S G S ¥F P Y Q N AV DA P P s L I
aacctcgaaaaccctccgtaccgggacacaaccgatttaccaccttcaggetgggcecagte
N L E N P P Y R DT T DL P P S G W A V
attcgctatgtagccaacaatccaggcgcatggatgtttcactgccacatccagtggeac
I R Y VvV AN NP GA WMV F HCH I Q W H
ctcgtgagcggcatggcattggtgtttgtcgaaggagaagagcagctgectggtttggtg
L v $S G M A L V F V E G EE Q L P G L V
ggtgcggctgcgaacggaacaagcaatgcgaatagcecgecgtcaccggecgegtagecactega
G A A A N G T S N AN S A S P A R S T R
gagcatgcggcctttgeccgttgttgetaccctaagcactgttttcettegegtatggetac
E H A A F A V VA T L S T V F F A Y G Y

taa

SEQ ID NO : 69
CHIEU DAI : 580
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LOAT : PRT

SINH VAT : M. phaseolina
MDGVPGVTQEPIPPGGNFTYRFSLKNEYGFYWYHSHFRAYSDDAIRGPLVIHPSSQRPRPYETLARNQTELTALQ
EAEREAVPILLSDWYHRVSDDIFNEYLTTGAFPSCVDSLLANGYGRVRCLPEYILAAGAGLGMEPAPVNATATST
GTTPMSSMAMGTKYMETNTKESMRMESMALDTTSMEHHMRRMDSMSAEDMSMNTMTAHST PAAAPDSGMPMGSMS
MASLPVSGISGTSGLSGMSNMASGPLGPRGCSAPMMFRPGYNISSLPPETCTDTSAPLLTVDANYTRGWLALNLV
NSGSVTKLSVSLDAHSMEFVYAADGFEFVKPQEVEVLOQISIGQRYSVMIKLNQRPGNYTLRFASYPYGDMQQVIEGQ
ATVSYKVDAAEDIMPVDLTNDPTATWMLVNGSAKSNASELKTDMLAPFEATAPPSQADITYDFTISQTEIMGHPM
HLHGHRFFALGSGSGSFPYQNAVDAPPSLINLENPPYRDTTDLPPSGWAVIRYVANNPGAWMFHCHIQWHLVSGM
ALVFVEGEEQLPGLVGAAANGTSNANSASPARSTREHAAFAVVATLSTVEFAYGY*

SEQ ID NO : 70

CHIEU DATI : 2242 (bao gbm 150 bp 5' UTR va 150 bp 3' UTR)
LOAI : ADN

SINH VAT : M. phaseolina

AGTCCACCCTTTCCTATTTCTTTCCTCACGTCACATTCAGATACCCGGGCTCCTTTCAACTGCCAAATTTCCTTT
TTCCCGGGACTCATTCCCTCCCCCGACTCTCTTACTCTTCTCTCAATTTCCTACCACCCACCGCTCGCTCTCACA
ATGTCTTTCGTTGCCAGGTCCGTAGTAAGCGGCCTCGCCAGCAGAGCCGCCTTTACTAATGGATCATGGACCGGT
GCCTGGGAGACTCATGGCTCCACCCAAGGTTCCATCTCACCGCAACTACGCAACGGTACGTACCAGGTTCAGTTG
TTTAAATCCCAAATTTGACTGATCTTTGTTGCAGGCGGCGGGCCTCTTGGTACCTTGGACGCTCCAAACTTGCCT
GGCTGTATTGGTTCTCCACCGTGGGGCAACCATGACTCTCATGACCCTTTCGGCATGCCTGATACTGGCATTACT
CGGGAGTATGACTTTACTCTCACTTATCAAGACATCGCTCCCGATGGCGTCACTAAGAGGGGCGTCGTTGTCAAT
GGTCAATATCCCGGGCCCACGATCGAGGCCAACTGGTGCGTACATCACTACATCACGCACATGACATCAGGCTAA
CACTTCGTTCAGGGGCGACTGGATCCAGGTCACGGTCCACAACGGTCTAGGCGAGGACGAAGGTGAGGGTACCGC
GATGCACTGGCACGGCTTTTTGCAGAAGGAGAGCCAGTGGATGGATGGTGTCCCCGGTGTTCAACAATGTCCTAT
TCCTCCCGGAGAGAGCTTCACCTACCGCTTCCGCGCTGAGCAGTATGGCACTTCTTGGTACCACAGCCACTACAG
CGCGCAGTACTCGGGCGGTGCTGCTGGTCCTCTCATCGTATACGGTCCGGACAGCCAGAGTTACGACGTTGACCT
CGGTCCCGTCATGGTATCTGACTGGTACCACTCGCAATACTACGATATTGTCAAGCAGACCATGCAGGCCGACCC
CACGGGCACCACCCCTCCGCCGCCGCCTCAGTCCGACRAACAACCTGATCCAGGGCTTTGGCGAATTCGACTGCTC
GCTGACGACGAAGCCCTGCATTCCTGACGCCGGTGTAGCCAAGTTCAAGTTCACTTCCGGCAAGAAGCATCGCCT
CAGGCTCATCAACTCCGGCTCCGAGGCGATGCAGAGGTTCTCTATCGACGGCCACACCATGAAGATCATCGCACA
CGACTTCGTCCCGATCGAGCCCTACGAGGTCACGGCCCTGACCCTTGGCGTCGGACAGCGGGCCGACGTGGTTGT
CGAAGCCACGGGCAAGCCCTCGGACGCGTACTGGATGCGCTCAGAGATCGGGCTCAACAAGTGCAACGTCTTCAA
TGCGAACGCCTCCGAGGCCCTCGCCGTCATCCTCTACGAGGATGCAGACCTGCTGGCCGTGCCCAGCTCCTCCGC
CCAGCCCGATGCGGAGCTGACATCGTGCACCAACGACGACATCTCCGTCGGCCTGCCGCTCCAGCACATCCTGCC
CGACCCCAACCCGTCCGTCACGACCGAGCTGCACATCGAGAACAAGTACAACGGCACGCACTGGCTCTGGCACTT
CGGCGGCCCCAGCTACCGCGCCGACTTCAACGACGCCCTCCTCTACCAGCTCCAACAGGGCACGCCCGACTTCGG
CCCGCAGTCCAACGTGCACGACTTCGGCGCCAACAAATCCGTCCGCTTCGTCGTCTACAACCACGTCCCGGCTCA
GCATCCCATGCACTTGCATGGCCACAACTTCTGGGTCCTCGCCGACGGCGTCGGCACCTGGGACGGCGCCATCGC
CAACCCGCAGAACCCCCAGCGCCGCGACGTGCACGTCCTTCAGCCCGCCCAGGGCAGCACCCCGTCGTACATGGT
CGTACAGATTGAGCTGGACAACCCGGGCCTGTGGCCGTTCCACTGCCACATCGCGTGGCACGTCTCGGCGGGGTT
GTATTTGAACGTGCTGGAGCGCCCGGACGACATCAAGGCGCTGCAGATTCCGGCCGCGGTTGGTGATCAGTGCAG
GGCGTGGGCGGACTACACGGCAAAGAATACGGTGGATCAGATCGACTCGGGGTTGAAGAAGGAGTAGAAGGCGTG
ATAGTTTGCTATTGTTCTTTCTCTCTCTCTCTTTTTTTTTTTTTTTTTACACCTTCCCTTCTTGATACCAGCATG
TTTTTGGGCGTTATTTACGGTCCTTCTGCGCATTTCCAAGGCGTTATGTCTTTCCCTTGCGGATAAG

SEQ ID NO : 71

CHIEU DAI : 1836

LOATI : ADN

SINH VAT : M. phaseolina
TEN/KHOA DAU HIEU : CDS

VI TRI : (1)....(1836)

atgtctttcgttgccaggtcecgtagtaagecggecctcecgeccagcagagecgectttactaat
M $S F v A R S v Vv s G L A S R A A F T N
ggatcatggaccggtgcctgggagactcatggctccacccaaggttccatctcaccgeaa
G S W T G A W E T H G s T Q G s I S P Q
ctacgcaacggcggcgggcctcttggtaccttggacgcteccaaacttgectggetgtatt
L R N G G G P L G T L DAPNILP G C I
ggttctccaccgtggggcaaccatgactctcatgaccctttcggcatgectgatactgge
G S p P W G N H D S H D P F G M P D T G
attactcgggagtatgactttactctcacttatcaagacatcgctcccgatggegtcact
I T R E Y D F TTL T Y O D I A P D G V T
aagaggggcgtcgttgtcaatggtcaatatcccgggcccacgatcgaggccaactgggge
K R G VvV v VvV N G 0 Y p G P T I E A N W G
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gactggatccaggtcacggtccacaacggtctaggcgaggacgaaggtgagggtaccgeg
D w I Q v T VvV HN G L G E D E G E G T A
atgcactggcacggctttttgcagaaggagagccagtggatggatggtgtcceecggtgtt
M H W H G F L Q K E S O W M D G V P G V
caacaatgtcctattcctccecggagagagcttcacctaccgettccgegetgagecagtat
o ¢ ¢ P I P P G E S F T Y R F R A E QY
ggcacttcttggtaccacagccactacagcgcgcagtactcgggeggtgectgetggtect
G T §S W Y H s HY S A Q Y S G G A A G P
ctcatcgtatacggtccggacagccagagttacgacgttgacctcggtceccgtcatggta
L I vYyYy G P DS Q s Y DV D L G P V MV
tctgactggtaccactcgcaatactacgatattgtcaagcagaccatgcaggccgaccce
s b w Yy H S 9 Y Yy bIlI VK QT M QO A D P
acgggcaccacccctccgecgecgectcagtccgacaacaacctgatceccagggetttgge
T G T T P P P P P Q S D N NL I O G F G
gaattcgactgctcgctgacgacgaagccctgcattcectgacgecggtgtagecaagtte
E P D C S L T T K P C I P DA G V A K F
aagttcacttccggcaagaagcatcgcctcaggctcatcaactccggectccgaggegatg
K F T S G K K HR L R L I N S G S E A M
cagaggttctctatcgacggccacaccatgaagatcatcgcacacgacttcgteccgate
Q R F $ I D G H T M K I I A H D F V P I
gagccctacgaggtcacggceccctgacccttggegtecggacagegggecgacgtggttgte
E P Y E V T A L T L G V G Q R A D V V V
gaagccacgggcaagccctcggacgegtactggatgcecgctcagagatcgggectcaacaag
E A T G K P S DAY WM R S E I G L N K
tgcaacgtcttcaatgcgaacgcctccgaggecctcegecgtcatectectacgaggatgea
C NV F NA NA S EAL AV I L Y E D A
gacctgctggccgtgecccagetcectecgeeccageccgatgeggagetgacategtgeace
p L. LAV P S S S A QP DA AZETLT S CT
aacgacgacatctccgtcggectgecgctccagcacatcctgecccgaccccaacccgtec
N D DI S V G L P L ©Q H I L P D P N P S
gtcacgaccgagctgcacatcgagaacaagtacaacggcacgcactggctctggecactte
v T T E L H I E N K Y N G T H W L W H F
ggcggccccagctaccgcgecgacttcaacgacgecctectctaccagetccaacagggce
G G P S YR ADUFND AILIULY QL Q O G
acgcccgacttcggeccgcagtccaacgtgcacgacttecggecgecaacaaatceegtecge
T p D F G P Q S N V H D F G A N K S V R
ttcgtcgtctacaaccacgtccecggectcagcatcccatgcacttgecatggceccacaactte
F V V. Y N H V P A Q H P M H L H G H N F
tgggtcctcgccgacggecgtecggcacctgggacggcgeccatcgeccaacccgcagaacccee
W Vv L. A DGV G T WD G A I A NP Q N P
cagcgccgcgacgtgcacgtceccttcagecececgeccagggcagcaccecgtegtacatggte
Q R R DV H VL O P A Q G S T P S Y M V
gtacagattgagctggacaacccgggcctgtggecgttecactgecacatcgegtggeac
v ¢ I E L D N P G L W P F H C H I A W H
gtctcggcggggttgtatttgaacgtgectggagcgceccggacgacatcaaggcgcetgeag
vV S A GG L Y L N VvV L. £ R P D D I K A L Q
attccggccgeggttggtgatcagtgcagggecgtgggcggactacacggcaaagaatacyg
I P A AV G D OQCU R AWA ADY T A K N T
gtggatcagatcgactcggggttgaagaaggagtag
v D o I D S G L K K E -

SEQ ID NO 72

CHIEU DAT : 611

LOAT : PRT

SINH VAT : M. phaseolina

MSFVARSVVSGLASRAAFTNGSWTGAWETHGSTQGSISPOLRNGGGPLGTLDAPNLPGCIGSPPWGNHDSHDPEG
MPDTGITREYDEFTLTYQDIAPDGVTKRGVVVNGQYPGPTIEANWGDWIQVTVHNGLGEDEGEGTAMHWHGEFLOKE
SQWMDGVPGVQQCPIPPGESFTYRFRAEQYGTSWYHSHYSAQYSGGAAGPLIVYGPDSQSYDVDLGPVMVSDWYH
SQYYDIVKQTMQADPTGTTPPPPPQSDNNLIQGFGEFDCSLTTKPCIPDAGVAKFKFTSGKKHRLRLINSGSEAM
QRFSIDGHTMKIIAHDFVPIEPYEVTALTLGVGQRADVVVEATGKPSDAYWMRSEIGLNKCNVENANASEALAVI
LYEDADLLAVPSSSAQPDAELTSCTNDDISVGLPLOHILPDPNPSVTTELHIENKYNGTHWLWHFGGPSYRADEN
DALLYQLQQGTPDFGPQSNVHDFGANKSVRFVVYNHVPAQHPMHLHGHNFWVLADGVGTWDGAIANPONPQRRDV
HVLQPAQGSTPSYMVVQIELDNPGLWPFHCHIAWHVSAGLYLNVLERPDDIKALQIPAAVGDQCRAWADYTAKNT

VDQIDSGLKKE*
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SEQ ID NO : 73

CHIEU DAI : 1048 (bao gém 150 bp 5' UTR va 150 bp 3' UTR)
LOAT : ADN

SINH VAT : M. phaseolina

GGACCGTTGCGGCGTTACTGATCTTCGGGTGAACGTCTCTCTTCGTACCAGGAAGCCGCCAACGCCGAAGARAGG
GAGAARATACGTGTGGCTCAACTTTATCCACCCTGGCGCCCATCATGAGCTGCGGATCTCCGTTGACGAGCACGAC
ATGTGGATTGCGGCCGCAGATGGAGACTTCGTAAAACCaAAGAAAGTCCAAGTAAGTTTCCACGTCTCGGTTTCG
AGCACGCGCTGACAATCTCAAGGCCATCAATGTCAACATGGGCGAGAGGATAAGCGTCCTTATTCCTCTTACCCA
AAGTCCTGGAGAGTACGCCATCCGCATGGTCTCTCTCGCGGAAGAGCAGCTCATCTGGGGCTTGGGAATTCTCCG
GTACCCCGGTGTTCAAGAGAGACGAGATGAGAATGGCATAATGATCCTGCCAGAAAGCCAGCCACACATTGATGT
TCAGGATAACCTGTTGACTGACGGAATTGTGATGGACGAAATGACCGACCTGATCCCGTTTCCCGCGCGCCGTCC
TCCAGCCAAGGCCGACCACACCTTTCGCTTCGCCATCAAGCGGCCGAATCCAAGCACGTGGATTTTGGCATCGGA
GCCGCATCAAGGATTCAGACAACAGCTTCCGCCGGTGCTTTGGAACAAGGATTCCCGTGGCCCTACGACGTTCGG
CGGAATGAAGAACGGCTCGGTTGTGGACATCATTTATGAAAACGGAGCATTTGGGATGCATCCGTTTCACCAGTG
GATGAACGAATCGCATCACAGTATGGCAACTGCTGACATTTCATGCACAACCACAAAGCGTTCATCATCGGCATG
GGGGATGGGTTCTTCCGGTGGCCAGACGTTGCCTCGGCCCTCAAGGAGGCCCCTGAAAACTTTAACATGGTGAAC
CCTCCTCTCCGTGACGGAGCACGGCTGGCAAAGGGAGAAGGATCGTGGACTGTAATCCGCTACCAGATCACCTCT
CCCGCAATGTCCATGTTACACTGTAAGCAGCTCTCTGCAAAGTGCCTGACGGTGTAAGCACTGACGACCTCTC

SEQ ID NO : 74

CHIEU DAI : 702

LOAI : ADN

SINH VAT : M. phaseolina
TEN/KHOA DAU HIEU : CDS

VI TRI : (1) (702)

atgtggattgcggccgcagatggagacttcgtaaaaccaaagaaagtccaagccatcaat
M W I A A A D G D F V K P K K V Q A I N
gtcaacatgggcgagaggataagcgtccttattcecctcttacccaaagtectggagagtac
vV N M G E R I s v L I P L T OQ S P G E Y
gccatccgcatggtctctctecgeggaagagcagetcatctggggettgggaattectecgg
A I R MV S L A E E O L I W G L G I L R
taccccggtgttcaagagagacgagatgagaatggcataatgatcctgccagaaageccag
Y P G V. Q E R R D ENGTIMTITUL P E S Q
ccacacattgatgttcaggataacctgttgactgacggaattgtgatggacgaaatgacc
P H I DV QDN L L TDSGTI VM D EMT
gacctgatcccgtttcccgegegecgtectccageccaaggecgaccacacctttegette
p L. 1 p F P A R R P P A KA D H T F R F
gccatcaagcggccgaatccaagcacgtggattttggcatcggagecgcatcaaggattc
A I K R P N P s T W I L A S E P H Q G F
agacaacagcttccgcecggtgectttggaacaaggattcccgtggecctacgacgttcecgge
R Q ¢ L. P PV L WN KD S R G P T T F G
ggaatgaagaacggctcggttgtggacatcatttatgaaaacggagcatttgggatgcat
G M K N G §$ vv DI I Y ENGA A F G M H
ccgtttcaccagtggatgaacgaatcgcatcacagtatggcaactgctgacatttcatge
P F H Q W M N E S H H S M A T A D I S C
acaaccacaaagcgttcatcatcggcatgggggatgggttcttccggtggecagacgttyg
T T T K R S S S A W G M G S S G G Q T L
cctcggececctcaaggaggecccctgaaaactttaacatggtga
P R P S R R P L K T L T W -

SEQ ID NO : 75

CHIEU DAI : 233

LOAI : PRT

SINH VAT : M. phaseolina

MWIAAADGDFVKPKKVQAINVNMGERISVLIPLTQSPGEYAIRMVSLAEEQLIWGLGILRYPGVQERRDENGIMI
LPESQPHIDVQDNLLTDGIVMDEMTDLIPFPARRPPAKADHTFRFAIKRPNPSTWILASEPHQGFROQQLPPVLWN
KDSRGPTTFGGMKNGSVVDIIYENGAFGMHPFHOWMNESHHSMATADISCTTTKRSSSAWGMGSSGGQTLPRPSR
RPLKTLTW*

SEQ ID NO : 76
CHIEU DAI  : 2269 (bao gdm 150 bp 5' UTR va 150 bp 3' UTR)
LOAT : ADN

-67-



28548

SINH VAT : M. phaseolina
GCTGCGAGGCATTCGAGAGGATTACCGAGTATTGGAGAGGCCGCGTGAAGGCAGCAGAGCATTAAATACGTGCTT
TGGAGCACGCGAATTACTTTCAAGTTGAACAAGATATCACCTGTCTTGCACGACGTTGCAAGCTCCGCCGCAGCC
ATGAAGTGTGCAACTCTTTGGAGCTATCTTGCCTCTGTCCTGACCGTCGGCGCTTCTGCGAGGTATTCCATTCAG
CATAGACTTCAAACATTACCTAAATGCTGACAACTCATTTACAGAAGCTTGACGCGGTCCTTGCCTCAGCACAAG
ACCAACGGAGGGTCCAATTGGGGAACTTTGGACTGTCCAAAGTTACCCGATTTTTTGACCTCGAACCCGCTGCCC
GGCGGCTTCCCGTGGGGTGACAGAAGCGGCCTAAGCAACGATCCCTACACTGATGTGCCGAACACCGGGGTGACG
AGGTACTACGATTTCAGCGTCGCACGTGGCTATCTCGCTCCAGATGGCTACAACAAAAGTGGCATCTTCATCAAC
GGCGAGTTCCCTGGGCCTGCCATTGAGGCCAATTGGGGCGACATGATTGAAGTACGAGTGCACAACAACATCGTC
GGCCCTGAAGAAGGCACTGCGTTCCACTGGCATGGCATTACTCAGAAGGGCACGCAATGGTTTGACGGCGTTCCC
GGCGTGTCCCAATGCCCCATTGCCCCTGGATCCTCTTTTACCTACCGCTTCCGTGCCGACGTCTACGGCACTTCT
TGGTGGCACTCGCACTTCTCTGCGCAATATACCGCTGGTGCTTTTGGGCCCCTCATTATCTACGGCCCCAAGCAT
GTTCCTTACGATGTTGATGTCGGCCCTGTAATTCTCGGTGATTACTACCACCGTGACTACTTTGATGTTCTGGAG
GATGCTGCCAGCAACACCACTGACTTCAACATCTACGTCCCTTGGTCCGACAACAATCTGATCAATGGCAAGAAC
AACTATAATTGCTCCATGGTAGCTGGAAACTCTACGAGCTTCGCCAACGCTACAAGCTCCTCGAACGCCACGTGC
TTCTCCAACGCTGGCCTTGCCCAGTTCCGTTTCGAGCCAGGCAAAGTGCACCGCCTGCGTCTGATGAACGTGGGC
GCAGCAGCACTGCTGCACTTCTCAATCGACGGGCACAAAATGCAAGTCATCGCCCACGACTTCGAACCTGTTGTC
CCGTACGAGGCAGACGTCATCACGCTGGGCGCCGCCCAACGCACCGACATCCTCGTCACTGCAGATGCCAACCCC
AACGAGACATACTGGATCCGCTCCACCATCTCGCTCAACTGCTCTGTCTCGCACAACACCAACGCGCTGGCCGTT
CTCTCCTACGAAGGCAATGACCACATAGAAGAGCCACGCAGCCGCATTAGCGCCGCCGCGGCCGCTGCTGACGAG
AAGAGCTTCCTCTGCAAGAACGACGACCTGTCCCAGACGGTGCCCTTCTTCCCCAAGCCCGTCGCCGAGCCCGAT
GTGACCGAGACGATCGAAGTCGACCTCTTCACCAATGCGACCGGCCACCATGTGTGGATCATGAACAACCGCALCG
CAGCGCACGAACTACAACGAGCCCGTCTTGCTGCTCGCCAACCAGGGCAACAGCACCTTCCCGGACGAGTGGAAC
GTTTACGACTTTGGGCGCAACAAGACCATCCGCATCGTCCTCAACACCGTCTACCAGTCCGCCCACCCGATGCAC
TTGCACGGCCACTCTTTCGTAAGACCCTTCATCCCTTCGCCACGCATGTGTGCCCACTCTGACCTCTTCCTCGCA
GCAAGTCCTCGCCGAAGGCCCCGGCGCCTGGGACGGCACGACCATCACCAACCCATCCAATCCCGLCCGLCLCGLGA
CACGCACATGCAGCGCCGGTACGGGCACCTGGTAATCCAGTTCGAGGCCGACAACCCGGGCGCGTGGAGCTACCA
CTGCCACATCGCCTGGCACGCCAGCATGGGCTACAACATCGAGATCCTCGAGCGCGGCGACGAGCTGGCGGLCGL
CGGCGCTATTCCTATGGTCATGCAGCAGACGTGTGATGATTGGAAGGAGTGGAGCGGCAGGAATGTGGTCAATCA
GATCGACGCGGGCATTTAGATTATCGGCGACTTCTATGCCCGATGGTATAATGTTTTTACCGAGCGTGGGATGAT
GTGGGTTTGGGGTCGGAATTTGTAGATATGGGCGGGGGATTGCCTGCACAAAATAGACCGATGCACATGTTTATA
AAGCAAAAACTCTTCCCAT

SEQ ID NO : 77

CHIEU DAI : 1854

LOAI : ADN

SINH VAT : M. phaseolina
TEN/KHOA DAU HIEU : CDS

VI TRI : (1)....(1854)

atgaagtgtgcaactctttggagctatcttgectctgtcctgaccgteggegettetgeg
M K ¢ A T L W S Y L A s V L T V G A S A
agaagcttgacgcggtccttgecctcagcacaagaccaacggagggtccaattggggaact
R $ L T R S L P Q H K T N G G S N W G T
ttggactgtccaaagttacccgattttttgacctcgaacccgectgcecccggeggettececeg
L b ¢ p K L P D F L T s N P L P G G F P
tggggtgacagaagcggcctaagcaacgatccctacactgatgtgeccgaacaccggggtyg
w G bR S G L S N D P Y T DV P N T G V
acgaggtactacgatttcagcgtcgcacgtggctatctecgectccagatggctacaacaaa
T R Y Y D F S V A R G Y L A P D G Y N K
agtggcatcttcatcaacggcgagttccctgggectgeccattgaggeccaattggggegac
s G I ¥ I N G E F P G P A I E A N W G D
atgattgaagtacgagtgcacaacaacatcgtcggccctgaagaaggcactgegttccac
M I E VvV R V H N N I V G P E E G T A F H
tggcatggcattactcagaagggcacgcaatggtttgacggecgttccecggegtgtcccaa
W H G I T Q K GG T Q W F D G V P G V S Q
tgccccattgcecccctggatectettttacctaccgettecgtgecgacgtcectacggeact
c p I A P G S S ¥ T Y R F R A D V Y G T
tcttggtggcactcgcacttctctgegecaatataccgetggtgettttgggececteatt
S W W H S H F S A QO Y T A G A F G P L I
atctacggccccaagcatgttceccttacgatgttgatgtcggeccctgtaattcectcggtgat
I Y G P K H V P Y DV DV G P V I L G D
tactaccaccgtgactactttgatgttctggaggatgctgccagcaacaccactgacttc
Y Y H R DY ¥ DV L E D A A S N T T D F
aacatctacgtcccttggtccgacaacaatctgatcaatggcaagaacaactataattge
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N I Y V P W S D NN L I N G K N N Y N C
tccatggtagctggaaactctacgagecttcgeccaacgctacaagctcecctcgaacgecacy
S M vV A G N S T S F A NA T S S S N A T
tgcttctccaacgctggecttgecccagttcecgtttcgageccaggcaaagtgcacecgectyg
cC F S N A G L A Q F R F E P G K V H R L
cgtctgatgaacgtgggcgcagcagcactgctgcacttctcaatcgacgggcacaaaatg
R LM NV G A A A L L HF S I D G H K M
caagtcatcgcccacgacttcgaacctgttgtcccgtacgaggcagacgtcatcacgetg
Q v I A H D F E P V V P Y E A D V I T L
ggcgccgcccaacgcaccgacatcctegtcactgcagatgccaaccccaacgagacatac
G A A Q R T DI L VT ADA AN P N E T Y
tggatccgctccaccatctcecgectcaactgctectgtctecgecacaacaccaacgegcetggece
w I R s T I S L N C s VvV s H N T N A L A
gttctctcctacgaaggcaatgaccacatagaagagccacgcagccgcattagegecgec
v L S Y E 6 N D H I E E P R S R I S A A
gcggccgctgctgacgagaagagcttectctgcaagaacgacgacctgtcccagacggtg
A A A A DEK S F L CKND DL S QO T V
cccttcttccccaagececgtecgecgageccgatgtgaccgagacgatcgaagtegaccete
P F F P K P V A E P D V T E T I E V D L
ttcaccaatgcgaccggccaccatgtgtggatcatgaacaaccgcacgcagcgcacgaac
F T N A T G H HV W I M N N R T O R T N
tacaacgagcccgtcecttgectgctcgeccaaccagggcaacagcacctteccggacgagtgg
Yy N £E P V L L L A N O G N S T F P D E W
aacgtttacgactttgggcgcaacaagaccatccgcatcgtcctcaacaccgtctaccag
N VY D F G RN K T I R I VL NT V Y O
tccgcccaccegatgecacttgcecacggecactetttccaagtectcgecgaaggeccegge
S A H P M HUL HGH S F @ V L A E G P G
gcctgggacggcacgaccatcaccaacccatccaatcccgeccecgecgecgacacgcacatg
A W D G T T I T N P S N P A R R D T H M
cagcgccggtacgggcacctggtaatccagttcgaggeccgacaaccecgggcgegtggage
Q R R Y G H L V I O F E A DN P G A W S
taccactgccacatcgcecctggcacgeccagecatgggctacaacatcgagatcctcgagege
Y H ¢C H I A W HA S M G Y N I E I L E R
ggcgacgagctggcggccgecggegectattectatggtcatgcagcagacgtgtgatgat
G b EL AAAGATI P MV M Q QT C D D
tggaaggagtggagcggcaggaatgtggtcaatcagatcgacgecgggecatttag
W K E W S G R N V V N Q I D A G I -

SEQ ID NO : 78

CHIEU DAT : 617

LOAT : PRT

SINH VAT : M. phaseolina

MKCATLWSYLASVLTVGASARSLTRSLPOHKTNGGSNWGTLDCPKLPDFLTSNPLPGGFPWGDRSGLSNDPYTDV
PNTGVTRYYDFSVARGYLAPDGYNKSGIFINGEFPGPAIEANWGDMIEVRVHNNIVGPEEGTAFHWHGITQKGTQ
WEDGVPGVSQCPIAPGSSFTYRFRADVYGTSWWHSHFSAQYTAGAFGPLIIYGPKHVPYDVDVGPVILGDYYHRD
YFDVLEDAASNTTDENIYVPWSDNNLINGKNNYNCSMVAGNSTSFANATSSSNATCEFSNAGLAQFRFEPGKVHRL
RLMNVGAAALLHFSIDGHKMQVIAHDFEPVVPYEADVITLGAAQRTDILVTADANPNETYWIRSTISLNCSVSHN
TNALAVLSYEGNDHIEEPRSRISAAARAAADEKSFLCKNDDLSQTVPFFPKPVAEPDVTETIEVDLETNATGHHVW
IMNNRTQRTNYNEPVLLLANQGNSTFPDEWNVYDFGRNKTIRIVLNTVYQSAHPMHLHGHSFQVLAEGPGAWDGT
TITNPSNPARRDTHMQRRYGHLVIQFEADNPGAWSYHCHIAWHASMGYNIEILERGDELAAAGATIPMVMQQTCDD
WKEWSGRNVVNQIDAGI*

SEQ ID NO : 79

CHIEU DAI : 2373 (bao gém 150 bp 5' UTR va 150 bp 3' UTR)
LOAT : ADN

SINH VAT : M. phaseolina

GACAATCCCTCCGCTARATCCGACATCCGGTACTCTCGCCTCCCGGATCCCGAGCGGACACACAGCTTCGCCTGT
ATACCACTTTCACCGGAGTCGCCTTCCCACCCCCTATAATTCTTTTCCTGTTGAGTCTACTCCGCGCGCGGTATC
ATGATAGATACCAAGAGCACAGGGTCCGGCGCAGACGGCGGTCGTTACGCCGCCTTAAGGCAAGACGAGTCAGAG
CTATACGAGCAGARAGARCATACGCAGTGTACACAGCCCTCCGGCGCCGCGTACCTCGGTGGAAATGGCAGAGAA
GAAGCCCTGGGATTGATCGACGAAAATGTCGTCGCTCGAACAAAAAGACGCTGTGGACCCACCCGGCGGTACTCT
GTCTTCCTTGAATTTGCCATCCTCGGTCTGGTACTCATAATCGCTCTACTCGGCGCTCTCGCTTGGTCCAGAGGC
TCTCATCATCATACCGACCCGGTATCTGGCAGTTCACAACCATCGTCCAAGGGTCGCCGCGGAAAGTATGTCCTG
GACCCTGCCTGGGATTTCGCTGCACCGCCGCAGGTCCGCAAATACCACTGGACGATCAGGGACATCGAGCTTCGC
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CCAGACGGCGTGAAGCGGCCGCTGATCACCATCAATAACGAGTTCCCGGGGCCGACCATCGAATGCAACCAGGGG
GATACCGTGCGGGTTGAGGTTCATAACGAAGCCGTCAATTCAACTTCCTTTCACTGGCACGGCATTTACCAGAAC
GGAACCACGTACATGGATGGCACGGTCGGCATCAGCCAGTGTCCTATCACGTCTGGGTCTAGCATGACATATGAG
TTCAAAGTCGACAGAGAATCCGGCACCTATTGGTATCATGCGCACATGGCTATGCAGGGCTCAGATGGTCTTTTT
GGTCCTCTGATCGTCCATTCGAAARAATGAGCGGAAGCTGCAGCAACTCGAATATGCCTCCGATCAAGTCATCATG
GTCCACGATTACTACCACGATCTGACCAGCGCGCTGATACCACACTACTTAGCGCCGGATAACGAGAACACAGAG
CCTGTCCCTGACGGAGGTCTCATCAACGGAATGAATAAGAGAAATTGCGAGCTCCTCCGTGGTCGAGACTGTGAT
GCCACTGATGCACAGCTTGCCACATTCGGCCTCGAACCGAACAAGAACCACCGTCTTCGAATTATCAATACTGGA
GCATTTGCTGAATTCCAGGTGAAGATTGACGAGCACACGTTCGCTGTGACGGAGGTGGATGGGACCGAAGTTGCT
CCCGCCTACTACCACAGGCTCAACATCAATCCCGGACAGCGCTACAGCATCGTAATARACACCAATGTCACGGAT
CGTGACTCCTTCTGGCTGAGAGCTAAGATGATTGAGGCCTGTTTCGCTGAGGAGAACCCAAATCTGGATCCCGAA
GTGCGCGCCATTATCCAATATACTCGCAAGGACGAGGATACCCAGCCCAAGGAACCTTCGAGCAGAGACTGGGAC
GACATCGTGGACATGCAGTGTCTCGACATGAACGTGACAGAGCTCCAGCCCGTAGAGAAGGCAACACCTCCACCT
GCAGACACCACACTATACCTCCGCTCCAACTTCGAGATCGGCAACTGGCGTCTGAGCCGCGGCTTCTTCAACAGC
TCGTCCTGGCGTCCAACACTCTCATCCCCAAGCCTGCACCGCATGATCGACGGCCTCCACAGCCARAACGCCAGC
TTCCTCCCCGACCGAGCGTACCCCTTCCAGATCAACTCGGCCGGCTTCGACACTGGGCCCGAGCTGGTCTACCAG
ACCAGCGGCATCCGCACCATCGACATCCTCGTTTCCAACTTCGACGACGGCAACCACCCGCTCCACCTGCACGGC
TACAAGTACTTCGTCCTTGCGTCGGGCCACGGCTACCCGCCCGCCGACCTCTACGCGCATCTCGACATCTCGAAC
CCGCTGCGCCGCGACACCGCCTCGATCGAGGCGTTCGGCTGGATCCTACTGCGTCTCGTCGCCGACAACCCGGGC
GTCTGGGCCTTCCACTGCCACATCGGCTGGCACACCGAGGCCGGCATGCTGATGCAGTTCGCCACGCGCGTCGAC
GTGCTCGCATCCAGCCAAATCCCGGATACGCACCTCGCGCTCTGCGCGGCCGACGGGCTCGACCGCGGLGLGETCG
CCGCCAGACTCGACGTGGTTTGGGGATTTTGGGGATCTAGATCCTTGAAAAGTTCTGGAGAGGAGTGGGAGTTTC
ACCTGGCATGCAAGCGTCTCCGTTTCTTCAGGCCAGGCTGACCCACTTCCCGCGCACGCCGATCTCGTACTGCAG
CCCGTCGCCTTCCATGTTTAGGTCCCACCTGCGGTACTCATCTTCGAC

SEQ ID NO : 80

CHIEU DAI : 2073

LOAT : ADN

SINH VAT : M. phaseolina
TEN/KHOA DAU HIEU : CDS

VI TRI : (1)....(2073)

atgatagataccaagagcacagggtccggcgcagacggcggtcegttacgeccgecttaagg
M I DT K SsS T G S G A D G G R Y A A L R
caagacgagtcagagctatacgagcagaaagaacatacgcagtgtacacagccctcecgge
Q D E S E L Y E Q K E H T O C T Q P S G
gccgcegtacctcggtggaaatggcagagaagaagecctgggattgatcgacgaaaatgtce
A A Y L G G N G R EE AL G L I D E N V
gtcgctcgaacaaaaagacgctgtggacccacccggcggtactetgtettecttgaattt
vV A R T K R R C G P T R R Y S V F L E F
gccatcctcggtctggtactcataatcgectctactecggegetcectegettggtccagagge
A I L G L v L 1 I A L L G A L A W S R G
tctcatcatcataccgacccggtatctggcagttcacaaccatcgtccaagggtcgecge
S H H H T D P V S G S S Q P S S K G R R
ggaaagtatgtcctggaccctgecctgggatttcgectgecaccgecgecaggtecgcaaatac
G K Yy vL. bP AWDUF A A P P Q V R K Y
cactggacgatcagggacatcgagcttcgcccagacggecgtgaagecggeccgcetgatcacce
H w T I R D I E L R P D G V K R P L I T
atcaataacgagttcccggggccgaccatcgaatgcaaccagggggataccgtgegggtt
I N N E F P G P T I E CDN Q G D T V R V
gaggttcataacgaagccgtcaattcaacttcctttcactggcacggcatttaccagaac
E V H N E A V N S T S F H W H G I Y Q N
ggaaccacgtacatggatggcacggtcggcatcagccagtgtcctatcacgtctgggtet
G T T Y M D G TV G I S @ C P I T S G S
agcatgacatatgagttcaaagtcgacagagaatccggcacctattggtatcatgegceac
s M T Y E F K VvV D R E s G T Y W Y H A H
atggctatgcagggctcagatggtctttttggtcctctgatcgtccattcgaaaaatgag
M A M Q G S D GL F G P L I V H S K N E
cggaagctgcagcaactcgaatatgcctcecgatcaagtcatcatggtccacgattactac
R K L. 9 QL £EY Aas D ooV I MV HD Y Y
cacgatctgaccagcgcgctgataccacactacttagcgccggataacgagaacacagag
H DL T S A L I P HY L A P DN E N T E
cctgtccctgacggaggtctcatcaacggaatgaataagagaaattgcgagetcectceegt
p V PD G G L I N GM N KR NCE L L R
ggtcgagactgtgatgccactgatgcacagcttgccacattcggectcgaaccgaacaag
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G R D CDATD AOUL AT F G L E P N K
aaccaccgtcttcgaattatcaatactggagcatttgctgaattccaggtgaagattgac
N H R L R I I N T G A F A E F Q V K I D
gagcacacgttcgctgtgacggaggtggatgggaccgaagttgctcccgectactaccac
E H T F A V T E V D G T E V A P A Y Y H
aggctcaacatcaatcccggacagcgctacagcatcgtaataaacaccaatgtcacggat
R L N I N P G OQ R Y S I V I N T N V T D
cgtgactccttctggctgagagctaagatgattgaggectgtttcgectgaggagaaccca
R DS F WL R AKMTIE AT CU FAUEE N P
aatctggatcccgaagtgcgcgccattatccaatatactcgcaaggacgaggatacccag
N L D P E V R A I I O Y T R K D E D T O
cccaaggaaccttcgagcagagactgggacgacatcgtggacatgcagtgtctcgacatg
P K B P S S R D WD D I V DM OQ C L D M
aacgtgacagagctccagcccgtagagaaggcaacacctccacctgcagacaccacacta
N V T E L ¢ P V E K A T P P P A D T T L
tacctccgctccaacttcgagatcggcaactggegtctgagecgeggettcettcaacage
Yy L. R $ N F E I G N W R L S R G F F N S
tcgtcctggcecgtccaacactctcateccccaagectgcaccgecatgatcgacggectcecac
s S W R P T L s sSs P S L H R M I D G L H
agccaaaacgccagcttcctccccgaccgagegtaccceccttccagatcaactcggecgge
S Q N A S F L P DR AY P F QI N S A G
ttcgacactgggcccgagctggtctaccagaccagecggcatccgecaccatcgacatcecte
F D T G P E L VY O T S G I R T I D I L
gtttccaacttcgacgacggcaaccacccgctccacctgcacggctacaagtacttegte
v S N ¥ D DG N H P L H L HG Y K Y F V
cttgcgtcgggccacggctaccecgececcgeccgacctcectacgecgecatctecgacatectcgaac
L A S G H G Y p P A DL Y A HL D I S N
ccgctgcgeccgecgacaccgectcecgatcgaggegtteggetggatectactgegtetegte
P L R R D TA S I E A F G W I L L R L V
gccgacaacccgggcgtctgggecttceccactgeccacatcggectggcacaccgaggecgge
A DN P G VWA F H CH I G W H T E A G
atgctgatgcagttcgccacgcgecgtecgacgtgctcecgecatccageccaaatcececggatacg
M L M Q F A TRV D VL A S S Q I P D T
cacctcgcgcectctgecgeggecgacgggctcgaccgecggegegtcgecgeccagactcecgacg
H L A L C A A D G L DR G A S P P D S T
tggtttggggattttggggatctagatccttga
w ¥ G D F G D L D P -

SEQ ID NO : 81

CHIEU DAI  : 690

LOAT : PRT

SINH VAT : M. phaseolina

MIDTKSTGSGADGGRYAALRODESELYEQKEHTQCTQPSGAAYLGGNGREEALGLIDENVVARTKRRCGPTRRYS
VFLEFAILGLVLITIALLGALAWSRGSHHHTDPVSGSSQPSSKGRRGKYVLDPAWDFAAPPQVRKYHWTIRDIELR
PDGVKRPLITINNEFPGPTIECNQGDTVRVEVHNEAVNSTSFHWHGIYONGTTYMDGTVGISQCPITSGSSMTYE
FKVDRESGTYWYHAHMAMQGSDGLFGPLIVHSKNERKLOQLEYASDQVIMVHDYYHDLTSALIPHYLAPDNENTE
PVPDGGLINGMNKRNCELLRGRDCDATDAQLATFGLEPNKNHRLRIINTGAFAEFQVKIDEHTFAVTEVDGTEVA
PAYYHRLNINPGQRYSIVINTNVTDRDSFWLRAKMIEACFAEENPNLDPEVRAITQYTRKDEDTQPKEPSSRDWD
DIVDMQCLDMNVTELQPVEKATPPPADTTLYLRSNFEIGNWRLSRGFFNSSSWRPTLSSPSLHRMIDGLHSQNAS
FLPDRAYPFQINSAGFDTGPELVYQTSGIRTIDILVSNEDDGNHPLHLHGYKYFVLASGHGYPPADLYAHLDISN
PLRRDTASIEAFGWILLRLVADNPGVWAFHCHIGWHTEAGMLMOQFATRVDVLASSQIPDTHLALCAADGLDRGAS

PPDSTWEGDFGDLDP*

SEQ ID NO : 82

CHIEU DAI : 2372 (bao gdm 150 bp 5' UTR va 150 bp 3' UTR)
LOAT : ADN

SINH VAT : M. phaseolina

TATATGTTCCTCCGTCCTCAACGGAAATCCGGCAGTGCGCAAGACGAGCCCCCTTTTCCTTCTGCTTCGCCTGCT
TTTCGTAGTCTCGTCCTCCGCCCTAGACGTCGTCTTCTCAGACAATTTGCTCAAATCCCCTCTCACCTCGCCGCC
ATGCGCTTCGCGAGCCTCGCCGTGGCATGGCTCACAACGTGCGTTGTCCAATCACTTGCCAACGAGCCCATCCCG
TTCGACAGGATCCTCTGGGGTGAGAATGGCCCCGCCGGTAACCATATGGTGAAGCGTCAGGCCAGCTCCAGCTCC
CCTGCCTCATCCACCACAAGGGCCCCGGATTCCGCCTGCACAAACGGCCCTTTGACGAGGAGCTGCTGGTCCAAT
GGCTTTTCCATAGCCACTGACTTTGACGCCAAGTGGCCCAATACCGGAAAGACCGTCCATGTAAGCGCGCCTGCA
GATATGCATCCGTCCTGCTGCTGACGTGCAGCCCATAGTATGACCTGACCATCAACAACGCCACCTGCAGCCCCG
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ACGGCGGGCCCAGCCGCCCGTGCCTGATGTTCAACAACAAGATCCCTGGGCCTACGCTTTACGCCAATTGGGGCG
ACATGATCTCCGTTACCATCACCAACAAGATGCCCAACAACGGCACCAGCGTGCACTGGCATGGTCTGCGTCAGT
ACAATACARACACCCAGGATGGCGTCAACGGAATCACGGAATGCCCTCTGGCTCCCGGCGATTCCAAGACCTACC
TATTCCAGGCTACACAGTTCGGCACGACCTGGTTCCACAGCCATTTCTCTGCGCAGTATGGCGACGGTGCCGTCG
GCCAGCTCATCATCAATGGCCCCGCCTCGGCGAATTACGATTTCGATCTCGGCACCTACACTATGACCGACTGGT
ACTACAGCACTGCGTTCCAGGTCGAAGATCAATTTGATGCCGCCCTTCAGAGGAAGGCCCCCGGCCCGCCAGGTG
ACACCATCCTGGTGAACGGTACGATGAAGTCTCCGGATGGCTCTGCTGGTAGCTACAGCCAAGTCAAGGGCCTTG
TCAAGGGAAAGAAGTACCGCCTGCGTCTCATCAACACCTCGGTGGACAACAACATCCGCGTCTCGCTGGACAACC
ACCCATTCACCGTCGTCACTTCCGACTTCGTCCCGAGCAAGCCTTGGACTACTGACTGGCTTCTCTTAGCCATCG
GCCAGCGCTACGATGTCATCTTCACGGCCAATCAACCCGCGGCCAATTATTGGTTCCGTGCAGAAGTTGCCACCG
CATGTGCTAGCGCCAACAAGTACCGCGGCCGCGGTATATTCAGCTACGTTGGTGCCGATGGCAGCGCTCCCCCAG
AGACCGCCGTGACTGTTCCAGGTGGCTGTACCGAGCCTCTGCCTGCGCCTTTCGTCGCARACCAGGTTCCAAGCC
AAGTCTTCCTCGACCAAGTGAAGACCCTTAGCGTCGATGTTTATGCGGCAAACGTCTCGACCAACCAGAAGAACA
TTGTCTTCTGGGGCATCAACATGACTGCCATTGACATTGATTGGGAGAAGCCGACGCTGGAATACGTCAGGACAA
AARATACCAGCTACCCCCACGTTTACAACTTGATCGAGTTGCCCACAGAGAACATTGTAAGCGGAGTTAAGCTTC
AACCCCGAGAAATGTTATTAACGATCGCAACAGTGGACCTACTGGATCATCCAAGAAACTCCCGGCACTCCCCCA
ATTCCGCATCCAATTCACTTGCACGGTAAGCTGCAGGTCTCAACCTTGCAACCCCGTAGAGATACTGATGGTCGC
CTCTGTCCAGGCCACGACTTCTACATCCTCGGAACCGGCTCTGGTGCCTTCGACCGCAGCACCTCGCCGTCCTCC
CTCAATTTCAATAACCCCACCCGGCGCGACGTCGCACTGGTTCCCGGCGGCGGTTGGTTGGCCATTGCCTTCCCG
ACCGACAACCCAGGCGCTTGGCTCATGCACTGCCATATCGTAAGTTTACCTATCTCTCCGACTACGATCAATTGT
GTATATTCATGCGCACGGCGCTGACACGTGGATTTCCCTCGCCACAGGCTTGGCACATTAGCGAAGGTCTCGGAG
TTCAGTTCCTCGAGGGCAAGGATAAGATCAATCTTCCCGACGCTGCGTGGGAGACGACCTGCTCGAATTGGGACA
AGTACTGGGACACCACTATCTACCCCAAGCAGGATTCCGGTCTCTGAGGGGTGGCCGGTTTTTTTTCTTCTTTAC
GGGCCTGAGTTTAAGGGGGGTTTGATGTTTTGCTGAAAAAAGACCCGTAGTGATTCTTGTATTATACTTTTCGTT
TTATTCATATTGATAGGAAGCAACCTGATCGCACTTCGTAAACCGCA

SEQ ID NO : 83

CHIEU DAI : 1824

LOAI © : ADN

SINH VAT : M. phaseolina
TEN/KHOA DAU HIEU : CDS

VI TRI : (1)....(1824)

atgcgcttcgcgagectcecgecgtggcatggctcacaacgtgegttgtceccaatcacttgee
M R F A S L AV A W L T T C V V Q S L A
aacgagcccatcccgttcgacaggatcctctggggtgagaatggeccccgecggtaaccat
N E P I P F DR I L W G E N G P A G N H
atggtgaagcgtcaggccagctccagctcecccctgectcatccaccacaagggcecceceggat
M V K R Q A S S S s p A S S T T R A P D
tccgecctgcacaaacggecctttgacgaggagectgectggteccaatggettttceccatagee
s A C T N G P L T R S C W S N G F S I A
actgactttgacgccaagtggcccaataccggaaagaccgtccattatgacctgaccatc
T D F D A KW P N T G K T V H Y D L T I
aacaacgccacctgcagccccgacggcgggceccageccgeccgtgectgatgttcaacaac
N N A T C S P D G G P S R P CL M F N N
aagatccctgggcctacgectttacgeccaattggggcgacatgatctecgttaccatcacce
K I p G P TLYANWWSGODMTI S V T I T
aacaagatgcccaacaacggcaccagcgtgcactggcatggtctgegtcagtacaataca
N K M P N N G T S V H W H G L R QO Y N T
aacacccaggatggcgtcaacggaatcacggaatgccecctctggctcececggecgattcecaag
N T Q D G V N G I T E C P L A P G D S K
acctacctattccaggctacacagttcggcacgacctggttccacagccatttctetgeg
T Y L ¥ Q AT Q F G T T W F H S H F S A
cagtatggcgacggtgccgtcggccagctcatcatcaatggeccecegectcecggecgaattac
Q Y G b G AV G O L I I N G P A S A N Y
gatttcgatctcggcacctacactatgaccgactggtactacagcactgcgttccaggtce
p P DL G T Y T™MTD WY Y S T A F Q V
gaagatcaatttgatgccgcccttcagaggaaggccecccggeccgcecaggtgacaccate
E D Q F DAA AL QR KA AP G P P G D T I
ctggtgaacggtacgatgaagtctccggatggectctgectggtagctacagccaagtcaag
L VvV N G T M K s P D G S A G S Y S Q V K
ggccttgtcaagggaaagaagtaccgecctgecgtctcatcaacacctecggtggacaacaac
G L VvV K G K K ¥ R L R L I N T S V D N N
atccgcgtctcgectggacaaccacccattcaccgtcecgtcacttccgacttcecgtcecegage
I RV $S L D N H P F TV V TS D F V P S
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aagccttggactactgactggcttctcttageccatcggeccagegectacgatgtcatette
K p W T T D W L L L. A I G Q R Y D V I F
acggccaatcaacccgcggccaattattggttceccgtgcagaagttgecaccgecatgtget
T A N Q P A A N Y W F R A E V A T A C A
agcgccaacaagtaccgcggecgeggtatattcagetacgttggtgecgatggcageget
S A N K Y R G R G I F s Y V G A D G § A
cccccagagaccgecgtgactgttccaggtggetgtaccgagectcetgectgegecttte
P P E T AV TV P G G C T E P L P A P F
gtcgcaaaccaggttccaagccaagtcttcctcgaccaagtgaagaccecttagegtcegat
vV A N Q V P S 0 V F L D Q V K T L s V D
gtttatgcggcaaacgtctcgaccaaccagaagaacattgtcttctggggcatcaacatg
vV Y A A NV S T N O K N I V F W G I N M
actgccattgacattgattgggagaagccgacgctggaatacgtcaggacaaaaaatacc
T A I D I D W E K P T L E Y V R T K N T
agctacccccacgtttacaacttgatcgagttgcccacagagaacatttggacctactgg
s ' Y P H V Yy N L I E L P T E N I W T Y W
atcatccaagaaactcccggcactcccccaattccgecatccaattcacttgcacggecac
I I Q E T P G T P P I P H P I H L H G H
gacttctacatcctcggaaccggctctggtgeccttcgaccgcagcacctecgecgtectece
p Fr Yy I L G T G S G A UF DR S T S P S S
ctcaatttcaataaccccacccggcgecgacgtcecgecactggttceccecggeggeggttggttg
L N F N N P T R R D V A L V P G G G W L
gccattgceccttcecccgaccgacaacccaggcgecttggetcatgcactgecatategettgg
A I A F P T DN P G A W L M H CH I A W
cacattagcgaaggtctcggagttcagttcctcgagggcaaggataagatcaatcttece
H I S B G L GV Q F L E G K D K I N L P
gacgctgcgtgggagacgacctgctcgaattgggacaagtactgggacaccactatctac
DA A WETTT CS N WD K Y W D T T I Y
cccaagcaggattccggtctctga

P K 0 D s G L -

SEQ ID NO : 84
CHIEU DAI : 607
LOAT : PRT
SINH VAT : M. phaseolina

MRFASLAVAWLTTCVVQSLANEPIPFDRILWGENGPAGNHMVKRQASSSSPASSTTRAPDSACTNGPLTRSCWSN
GFSIATDFDAKWPNTGKTVHYDLTINNATCSPDGGPSRPCLMENNKIPGPTLYANWGDMISVTITNKMPNNGTSV
HWHGLRQYNTNTQDGVNGITECPLAPGDSKTYLFQATQFGTTWEFHSHESAQYGDGAVGQLIINGPASANYDEDLG
TYTMTDWYYSTAFQVEDQFDAALQRKAPGPPGDTILVNGTMKSPDGSAGSYSQVKGLVKGKKYRLRLINTSVDNN
IRVSLDNHPFTVVTSDEVPSKPWTTDWLLLAIGQRYDVIFTANQPAANYWFRAEVATACASANKYRGRGIFSYVG
ADGSAPPETAVTVPGGCTEPLPAPFVANQVPSQVFLDQVKTLSVDVYAANVSTNQKNIVEWGINMTAIDIDWEKP
TLEYVRTKNTSYPHVYNLIELPTENIWTYWIIQETPGTPPIPHPIHLHGHDFYILGTGSGAFDRSTSPSSLNENN
PTRRDVALVPGGGWLAIAFPTDNPGAWLMHCHIAWHISEGLGVQFLEGKDKINLPDAAWETTCSNWDKYWDTTIY
PKQDSGL*

SEQ ID NO : 85

CHIEU DAI : 3008 (bao gém 150 bp 5' UTR va 150 bp 3' UTR)
LOAT : ADN

SINH VAT : M. phaseolina

GAGAAGAGCTTTTCGAAGCCATGTCAGCAGGATTAGCTCCTGAGACAGCCCTGCCCCAAAGTCCCGTATTTCTAT
GGCCGCAGTTCTCTCTCCTCGCCGARACCAAAGCCTCCTCCAGTACTTTCTTCTCAAACCTGCTCATACAAGTGCA
ATGGGGTTCTTCAATGCCTGCTGGGACTTGCTGCTCCACCTCCCTTTCTTTGCTCCGCGGGGCGGCGGCTTCGAG
CGGGATCGCTCGCAGCTTCCGATCTCCTCCGGTCCGAGTGGCGGCGTAGTCATCCACCCGGAGAATGCTTCCCCT
GGCTTCACCTGCTCTTACCCGAGCATGGAAGGGTGGGAAAGCTGCAACTCACCCGACGACAGGAGCTGCTGGCTT
AAAGATGGGAGGGCGAGTCAGCCTTACTTCTCTCAATACGATATCCACACAGACTGTAAGTCCTCGATATGGTTG
CCCGCATTGCATGCTTTCAGCTTTACCAGGCCTTCGTGCTAAATTTATGAAGACGAGACCGTCTGGCCTCAGGGT
GTAACCAGAGAAGTAAGTGTGGARAAATCAAAGCCCTGGGGCGCGGGGAACCCGGCCTCTGAGCCTTCATCTATGG
CAGCCCGTACACATCGAGAGACGAAGTATTTATCGCGAAGAGAATGCCCCTGATCTCTTTAAGCACATACATCTG
CATGAATATTTCAATTCCCCTTGTCATCAGGGATGATCAAGGGGCCATGCCGTTACCARAATGTCTGGGCAGAGT
CCCTTCTTTTCACGCTGCAGCAGATTTGCTTACTCGGTGTTTACTGAACATTTGCAGTACTGGATCAACCTCAAG
GACCAAGTGGTAAGTGCTGCCATTCCCTTGAGTCCGCTGTAGCTGCTCATACGCCCAGCTTTTCCCCGACGGTTA
TTCCAAGCCTTATGGCAAAGTAATCAACGACACCTACCCAGGTCCTTTAATCGAGGCTTGCTGGGGCGATGAAGT
AGTTGTTCATGTGACARAACTACCTGCAGACGAATGGCACTACGTATTCACACGTCTATATCAGTTGTGCCGCGGT
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ATGAGCTGATGATGGGGCAGTATTCACTGGCACGGTGTGAGACAGCAGTTCAGCAACGAAATGGACGGAGTCAAC
GGTTTGTTCTGCARAAGATCCCACTATTTACCTCCTCGGCTCACGTCATGTAGGTATTACACAGTGTCCTATCGCTT
ATGGTGACACCTTCACCTACCGCTTTCGTGTTACTCAATATGGAACTACGTGTAAGTGTTTCCGACTCCTGATCT
GGTCTCAGCCATTGACACGGAAGTAGGGTACCATTCACACTACTCGCTCCAATACCCAGATGGCGTTGCTGGCCC
TCTCGTATTTCACGGCCCTACAGCAGCCGATTGGGATGAAGAGTGGGAGACCCCGCTGATGATCACTGATTGGGT
TCACGATTCGGCTTTTGGGGTCTTCTCCCAGGAACTCCTCGCGTCGGATCCTGCCAACCGGAACGTCACACCACC
CGTGGGGGACAGCATTCTGCTTAACGGACACGGACATTACAACTGCAGCCTTTCTCAGGACCAARAACCGCTGCGC
GCCGGGATATGGATCTTACTACACGCAAAGATTCCAAAAGGGTAAAAGGTACTTGATCAGGCTAATTAACTCCTC
AGCTGGAGCAGCATTTATCTTCTCCATAGACGGACACAAAATGAAGGTCATCTCCACGGATCTCGTTCCCATTGA
GCCGTACGAGACRAAATGCAGTGCTCCTCAACATAGGTATATAGCGTTTGGTGCTCGTCCTAGCATGTCTCCCAGA
CACTAACTTCCCGCAGGCCAACGCTACAACATCATCGTCGAAGCCAACGCCGAACCCGGCGACTACTGGATCCGT
ACCGAGATACCCGGCGGGCCAGGCGGCTGTGGCAGCGTGCACGACCGGGCCGGTAACGTGACGGGCATCCTGCGC
TACGACGGACGCAGTACCGCGCTACCGACCTCATCGAAGAATGACTACCCGTCGGACTGCCACGATGAGCCAGCG
GAGCTGCTGCACCCAATCCTGCCGTGGACGGTGGATCCGCACCCGCAGAACGACGTACACAACAACACGTACGAG
GTCGGCATTTCAGACGCCCAGTTCCACAAGGCCTTCCGCTGGGACCTGACCGACACGCCCATGTGGCTCGACTTC
TCAAACCCGACCATCCTCAACCTGTACAACACCACCTGGAACCCGGAGTACGCCGTCATCGACTGTGAGTTGTCC
TTCTTACCTCCCGTTCTCCCCARAAAAACACTAGCAACGAGTGGATGAAGACTGACAGGTACGAAAACAGACAACT
ATGACCGCGGCTTCGTCTACCTCGTCATCACGGCCAACCTGACACGGCTGGGCGACAACAAGCGCGAGATCCCCG
CCGGCCACCCCATCCACCTGCACGGCCACGACTTCGCCGTCCTCGCCCAGTCCAACTCGACCTATGACGAGCGCT
CCGACCCGCTCAATTTCACCCTCGCCAACCCGCCGCGCCGCGATGTCGTCTTCCTGCCGAGCAACGGCTACGTCG
CGCTGGCGTTCAAGCCGGACAATCCCGGCATATGGTTGGTGCATTGCCATATCGCTTGGCATGCCAGTTCTGGTG
AGTGTTTTTCTTTTTTCTTTTTGGTAACTTTGTTTTCTGTGGCTTTTTTAAAAGTGTGTGAATGCATGCTGATGA
TTTTTATACGATGCACAGGCCTGGCACTGCAGATTCTGGAGAGGCAGCCAGATATCCTGGATTCGATTGGCACGC
TCGAGGCGACGAATAAGACGTGTGCTGGATGGGATACGTACGAGAGGGCGCATCCGATCGAGCAAGACGACAGCG
GTATCTGATTAGACGTACCTCTGCGTCAGATCCGACGAGTTGGGAGTGAATGATGCCCTCTGGAAGGATTGTGAA
GGATGGGGTGAGCTCTTTCTCCTGTGCATTTTCTCTCATGTTGAGGAGCTCTGTTCGTAGCTGGAGTACGCTCAT
TTATTTCC

SEQ ID NO : 86

CHIEU DAI : 1932

LOATI : ADN

SINH VAT : M. phaseolina
TEN/KHOA DAU HIEU : CDS

Vi TRI : (1)....(1932)

atggggttcttcaatgcctgctgggacttgcectgectccacctecectttetttgeteccgegg
M G F F N A CWD L L L H L P F F A P R
ggcggcggcttcgagecgggatcgectcgecagettecgatcectectececggteccgagtggegge
G G G F E R DIRS QL P I S S G P S8 G G
gtagtcatccacccggagaatgcttccectggettcacctgectcttacccgagecatggaa
v v I H P E N A S P G F T C S Y P S§ M E
gggtgggaaagctgcaactcacccgacgacaggagctgectggcttaaagatgggagggceg
G w E s ¢ N S P D DR S C W L K D G R A
agtcagccttacttctctcaatacgatatccacacagactacgagaccgtctggectcag
s Q p Y F S Q Yy b I H T D Y E T V W P Q
ggtgtaaccagagaatactggatcaacctcaaggaccaagtgcttttccccgacggttat
G vV T R E Y w I N L K D o V L F P D G Y
tccaagccttatggcaaagtaatcaacgacacctacccaggtcctttaatcgaggettge
S K p Y G K v I N D T Y P G P L I E A C
tggggcgatgaagtagttgttcatgtgacaaactacctgcagacgaatggcactactatt
W G b E V V V H VvV T N Y L Q T N G T T I
cactggcacggtgtgagacagcagttcagcaacgaaatggacggagtcaacggtattaca
H W H G V R 0 Q F S N EM D G V N G I T
cagtgtcctatcgcttatggtgacaccttcacctaccgetttcgtgttactcaatatgga
o ¢ p I A Y G DT F T Y R F R V T Q0 Y G
actacgtggtaccattcacactactcgctccaatacccagatggcgttgctggecectcecte
T T W Y H S H 'Y s L 0 Y P D G V A G P L
gtatttcacggccctacagcageccgattgggatgaagagtgggagaccccgctgatgate
vV *F H G P T A A D W D E E W E T P L M I
actgattgggttcacgattcggcttttggggtcttctcccaggaactcctcecgegteggat
T D W V H D S A F GV F S Q E L L A S D
cctgccaaccggaacgtcacaccacccgtgggggacagcattctgettaacggacacgga
P A N RN VT P P V G D S I L L N G H G
cattacaactgcagcctttctcaggaccaaaaccgctgcgecgecgggatatggatcttac

-74-



28548

H Yy N~ ¢C s L S o D Q N R C A P G Y G S Y
tacacgcaaagattccaaaagggtaaaaggtacttgatcaggctaattaactcctcagcet
Y T 9 R F 0 K G K R Y L I R L I N S S A
ggagcagcatttatcttctccatagacggacacaaaatgaaggtcatctccacggatctc
G A A F I F S I D G H KM K V I S T D L
gttcccattgagccgtacgagacaaatgcagtgctcctcaacataggccaacgctacaac
v p I E P Y E TN A V L L N I G Q R Y N
atcatcgtcgaagccaacgccgaacccggcgactactggatccgtaccgagataccegge
I I vV E A NAE P G D Y W I R T E I P G
gggccaggcggctgtggcagecgtgcacgaccgggccggtaacgtgacgggecatcctgege
G p G G C G S VvV H DR AGN NV T G I L R
tacgacggacgcagtaccgcgctaccgacctcatcgaagaatgactacccgtcggactge
Yy b G R S T AL P TS S KN D Y P S D C
cacgatgagccagcggagctgectgcacccaatcctgeccgtggacggtggatccgcacccg
H D E P A E L L H P I L P W T V D P H P
cagaacgacgtacacaacaacacgtacgaggtcggcatttcagacgcccagttccacaag
Q N D V H N N T Y E V G I S D A Q F H K
gccttccgctgggacctgaccgacacgcccatgtggectcgacttctcaaacccgaccate
A F R W D L T™ D T P M W L D F S N P T I
ctcaacctgtacaacaccacctggaacccggagtacgccgtcatcgactacaactatgac
L N L Y N T T W N P E Y A V I D Y N Y D
cgcggcttcgtctacctegtcatcacggccaacctgacacggctgggcgacaacaagcege
R G F VYL v 1T T™ANUILTIR L G D N K R
gagatccccgcecggceccaccccatccacctgcacggecacgacttegecgtectcgeccag
E I P A G H P I H L H G H D F A V L A Q
tccaactcgacctatgacgagcgctccgacccgcectcaatttcaccctegecaacccgecyg
s N §$s T Yy D E R S D P L N F T L A N P P
cgccgcgatgtegtecttectgecgagcaacggctacgtcgegetggegttcaagecggac
R R DV VF L P S NG Y V A L A F K P D
aatcccggcatatggttggtgcattgeccatatcgettggcatgeccagttcectggectggea
N P G I W L VvV H C H I A W H A S S G L A
ctgcagattctggagaggcagccagatatcctggattcgattggcacgctcgaggcgacyg
L 9 T L £ER QP D I L DS I G T L E A T
aataagacgtgtgctggatgggatacgtacgagagggcgcatccgatcgagcaagacgac
N K T ¢C A G W D T Y E R A H P I E Q D D

agcggtatctga
s G I -
SEQ ID NO : 87
CHIEU DAI : 643
LOAI : PRT
SINH VAT : M. phaseolina

MGFFNACWDLLLHLPFFAPRGGGFERDRSQLPISSGPSGGVVIHPENASPGFTCSYPSMEGWESCNSPDDRSCWL
KDGRASQPYFSQYDIHTDYETVWPQGVTREYWINLKDQVLEPDGYSKPYGKVINDTYPGPLIEACWGDEVVVHVT
NYLQTNGTTIHWHGVRQQFSNEMDGVNGITQCPIAYGDTFTYRFRVTQYGTTWYHSHYSLQYPDGVAGPLVEHGP
TAADWDEEWETPLMITDWVHDSAFGVFSQELLASDPANRNVTPPVGDSILLNGHGHYNCSLSQDQNRCAPGYGSY
YTQRFOKGKRYLIRLINSSAGAAFIFSIDGHKMKVISTDLVPIEPYETNAVLLNIGORYNIIVEANAEPGDYWIR
TEIPGGPGGCGSVHDRAGNVTGILRYDGRSTALPTSSKNDYPSDCHDEPAELLHPILPWTVDPHPONDVHNNTYE
VGISDAQFHKAFRWDLTDTPMWLDFSNPTILNLYNTTWNPEYAVIDYNYDRGFVYLVITANLTRLGDNKREIPAG
HPIHLHGHDFAVLAQSNSTYDERSDPLNFTLANPPRRDVVFLPSNGYVALAFKPDNPGIWLVHCHIAWHASSGLA
LOILERQPDILDSIGTLEATNKTCAGWDTYERAHPIEQDDSGI*

SEQ ID NO : 88

CHIEU DAI : 2404 (bao gém 150 bp 5' UTR va 150 bp 3' UTR)
LOAT : ADN

SINH VAT : M. phaseolina

AAATGCCATGGACAGCTCGCCCGGGATCGATGTCCTTTCTCCCCGAGCCCCCGTCGCCCGTCCAGGAGAGATARAA
CCTTCTCATAGGGCCTCATTCCTACTCTCTCCTTCCCTTTTtCGTTACCCTCCCCGACCGCGGTCCACCTTCGAC
ATGTGGTGGTTGGCATTGTTCTCATTGCTTGTGGCCGCCACGGCCTGGGCCAAGGAGCCCTACCTCAAGGTCCAC
GATGATACCTTTATTCCAGATGCCGTGTTGCGGGTAACAGAGGAGAGTGCCTCCATTGGTTGCATCGAGAGGACC
TCCGCCGTGGTCAACGGCACAGTTCCGGGGCCGATTTTGGAATTCCAATCCGGCAGCGTGGTATGGGTTCGTGTT
TACAATGATATGGCAGACAAAAACCTCACCATGGTAAGCCCCGACGATATGCCTGCGGTGAATCAGACTAGTCAA
TTAACTTCTCGGTCCACAGCATTGGCATGGCCTCACCATGGCAGCCGCTCCATTCGCCGACGGTTCCGTTGCAGC
CAGCCAGTGGGCGATCGAGCCGTTCAAATTCTTCGACTACGAGCTCAACCTATTCGACATCAAGCCTGGGACGTA
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TTTCTACCACTCCCATGTCGGATTCCAGGCAATTACTGCCACGGGTCCCCTGCTCATTACCAAAAAGCCGGGAGA
GGAGCCGCCGTATGAGTACGAGGAGGAACGCATCGTCCTCTTTTCCGACCTTTACAACACGACGGACCACGACAT
TGAAACCGGACTGGTAGCCAGCCCTTTCAAATGGAGCGGTGAGGTCGGAGACGTCCTCGTCAACGGATATGGCAT
ATCGCAGTACCCGGCCACGAACGACGCCGAGAGTTGCAACCTTGCACAGATTCCCGTGgAAGCTGGGAAGACGTA
CCGTTTGCGTTTCATTGGTGCCACTGCCCTTTCTTTCCTCTCCGTTGGCTTTGAGAAGCACAATCTTACCATCAT
CGAGGCGGATGGCCACTACACGGAACCTGCAGAAATCAGCTTCCTTCAAATCGGCGGCGGCCAACGGTATTCTGC
TCTCCTAAAGACATGGACTTGCGAGGAGCTCGCCGCCAAGACTGCTGGTCGAAACCAGTTCTACATCCAAATCGA
GACTCGTGACAGGCCCAAGAACCTCACCACCTACGCCATTCTGGACTACAGCGACAGCTGCGCCACCAATAGCAT
CAGCGTCGAGGCCACCATCGGCAAGGACTCAACATCGCCCCCTTCCTACGCCCCTCCTTCGCTCAGCAAACCCGG
CAACAACAACAAAAACAACAACAACACCACGCTCTCCCGCAAGACGCCGCCCAAGACCCCACCGCTGCALCCTCCC
GCCCACCGTGCAAGGCTGGCTCGACCATGACCTCCACCCGCTCGAAACCTACACGGACTTCCCGACGGCGGACGA
GGTCACGCGCACCGTCTACATGGACATCTTCCAGCTAGGGCAGGACGGCTACGTCAAGTGGGCGCAGAACAACCT
GTCGTGGTACGAGCACACGCCCAAGGTTCCCTACCTCGTCGCGCTCTACACCAACAGCACGCAGTACCTGCCCGA
CTACGACTATGCCGTCGCATCGGGGACGGGCCACGACGACCGCGTCGGTGCCTGGCCCGCCAAGATGGGCGAGGT
GCTCGAGATCATCGTCGTCAACACGGGCAGCTACAGCGGCGGCATGGACGTGCATCCCATGCACCTGCACGGLCGC
GCACCCGTTCTATTTGGGGAGTGGGAAGGGCACGTACAACAGAGAGGAGAACGAGAAGAAGTTGGCGGGGAGGGT
GCCGGTCACGAGGGATTCGATGATGCTGTATCGGTATGGCGAGAAGGAGGAGCCGCACAAGGATAATAGCTGGAT
TGCGCTGAGGATAAGGGTGACGCAGCCGGGGGTGTGGATGTTCCATTGCCATACGCTGGCGCATATGATTATGGG
TGAGTTTGACCCTTTTtCCCTTTTTTTTTTTTTTTTtCTtATTGCGCATGTTGGTTTGATGAARACCATGGTGCT
GATGTGATTTGGAACAGGTATGCAAACGGTCTGGGTGTTTGGCGATTCGAAGGATATCCTCACGCTGCCGCTGCC
GATGGTGGAAGGTTACTTGGTGCCTGGCGGAGATGTGTTCGGTGATGATGATCATGATCCGGTGGTGGTGCACTT
CTTTGACCTGGACGACGACGACGACGATGATGATGATGCCAATAAGACCGACGGGAACGGCGGGAAGAATGGCCG
GTAGATGGGGGGAGGAGAGTTACTTGATTCGCAATGGAAGAGGTTACTGCGGAGGGGATTTGTAATGCATGCTAC
AGTTTTTATGTTATATGCCAGGTATAACCAGAAGGAAAGCCGGATGATTAATCGTGGAAACAAGAGAAAGAAGCA
TTTA

SEQ ID NO : 89

CHIEU DAI : 1950

LOAI : ADN

SINH VAT : M. phaseolina
TEN/KHOA DAU HIEU : CDS

VI TRI : (1)....(1950)

atgtggtggttggcattgttctcattgcttgtggeccgeccacggectgggccaaggagcece
M W W L A L F S L L V A A T A W A K E P
tacctcaaggtccacgatgatacctttattccagatgcecgtgttgecgggtaacagaggag
Y L K v #H b D T F I P D A V L R V T E E
agtgcctccattggttgcatcgagaggacctccgecgtggtcaacggcacagttcecegggg
s A $ I G ¢ I E R T s A V V N G T V P G
ccgattttggaattccaatccggcagecgtggtatgggttegtgtttacaatgatatggea
P I L E F Q S G s VvV VvV W V R V Y N D M A
gacaaaaacctcaccatgcattggcatggcctcaccatggcagccgctccattcgecgac
D K N L T M H W H G L T M A A A P F A D
ggttccgttgcagccagccagtgggcgatcgagecgttcaaattcttecgactacgagete
G §$S vV A A S Q W A I E P F K F F D Y E L
aacctattcgacatcaagcctgggacgtatttctaccactcccatgtcggattccaggea
N L ¥ D I K Pp G T Y F Y H S H V G F Q A
attactgccacgggtcccctgectcattaccaaaaageccgggagaggagceccgecgtatgag
I T A T G P L L I T K K P G E E P P Y E
tacgaggaggaacgcatcgtcctcttttccgacctttacaacacgacggaccacgacatt
Y E E E R I Vv L ¥ s D L Y N T T D H D I
gaaaccggactggtagccagccctttcaaatggagcggtgaggtcggagacgtcecctegtce
E T G L VA S P F KW S G E V G D V L V
aacggatatggcatatcgcagtacccggccacgaacgacgccgagagttgcaaccttgea
N G Y G I S 9 Y P A T NDAE S C N L A
cagattcccgtggaagctgggaagacgtaccgtttgegtttcattggtgeccactgecett
Q I Pp V E A G K T Y R L R F I G A T A L
tctttectctecegttggetttgagaagcacaatcttaccatcatcgaggecggatggecac
s P L S V G F E K HDN L T I I E A D G H
tacacggaacctgcagaaatcagcttccttcaaatcggcggcggccaacggtattctget
Y T & P A E I S F L 0 I 6 G G Q R Y S A
ctcctaaagacatggacttgcgaggagctcgccgccaagactgctggtcgaaaccagtte
L L K T w T C E E L A A K T A G R N Q F
tacatccaaatcgagactcgtgacaggcccaagaacctcaccacctacgeccattctggac
Yy I ¢ I E T R D R P K N L T T Y A I L D
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tacagcgacagctgcgccaccaatagcatcagcgtcgaggccaccatcggcaaggactceca
Yy s b s ¢ A TN S I sSs V E A T I G K D S
acatcgcccccttcecctacgecectecttegectcagcaaacccggcaacaacaacaaaaac
T $S p P S Y A P P S L S K P G N N N K N
aacaacaacaccacgctctcccgcaagacgccgeccaagaccccaccgcetgcecaccteceg
N N N T T L S R K T P P K T P P L H L P
cccaccgtgcaaggctggectcgaccatgacctccacccgctcgaaacctacacggactte
P T V Q G W L D H DL H P L E T Y T D F
ccgacggcggacgaggtcacgcgcaccgtctacatggacatcttceccagectagggcaggac
p T A DE VTR T VY MDTI F QUL G QD
ggctacgtcaagtgggcgcagaacaacctgtcgtggtacgagcacacgcccaaggttece
G Y VvV X W A Q NN L S W Y E H T P K V P
tacctcgtcgegcectctacaccaacagcacgcagtacctgcccgactacgactatgececgtce
Yy L. v AL Y T™ N S T O Y L P D Y D Y A V
gcatcggggacgggccacgacgaccgcgtcggtgectggecccgeccaagatgggegaggtyg
A S G T G H D DRV GAW P A KMG E V
ctcgagatcatcgtcgtcaacacgggcagctacagcecggcggcatggacgtgecatccecatg
L £ I 1 v Vv N T G S Y S G G M D V H P M
cacctgcacggcgcgcacccgttctatttggggagtgggaagggcacgtacaacagagag
H L H G A H P F Y L G S G K G T Y N R E
gagaacgagaagaagttggcggggagggtgccggtcacgagggattcgatgatgetgtat
E N E K K L. A G RV P VTR D S MM L Y
cggtatggcgagaaggaggagccgcacaaggataatagctggattgecgectgaggataagg
R Y G E K E E P H K DN S W I A L R I R
gtgacgcagccgggggtgtggatgttccattgeccatacgctggecgecatatgattatgggt
v T ¢ P G V WM F H C H T L A H M I M G
atgcaaacggtctgggtgtttggcgattcgaaggatatcctcacgectgeccgctgeecgatg
M 9 T VvV.w Vv ¥ G DS K D I L T L P L P M
gtggaaggttacttggtgcctggcggagatgtgttcggtgatgatgatcatgatceggtyg
vV B G Yy L. v P G G D V F G D D D H D P V
gtggtgcacttctttgacctggacgacgacgacgacgatgatgatgatgccaataagacc
vV VvV B ¥ ¥ DL D DD DDD DD DAN K T

gacgggaacggcgggaagaatggcecggtag
D G N G G K N G R -

SEQ ID NO : 90
CHIEU DAI : 649
LOAI : PRT
SINH VAT : M. phaseolina

MWWLALFSLLVAATAWAKEPYLKVHDDTFIPDAVLRVTEESASIGCIERTSAVVNGTVPGPILEFQSGSVVWVRV
YNDMADKNLTMHWHGLTMAAAPFADGSVAASQWAIEPFKFFDYELNLEDIKPGTYFYHSHVGFQAITATGPLLIT
KKPGEEPPYEYEEERIVLFSDLYNTTDHDIETGLVASPFKWSGEVGDVLVNGYGISQYPATNDAESCNLAQIPVE
AGKTYRLRFIGATALSFLSVGFEKHNLTITIEADGHYTEPAEISFLOIGGGQRYSALLKTWTCEELAAKTAGRNQF
YIQIETRDRPKNLTTYAILDYSDSCATNSISVEATIGKDSTSPPSYAPPSLSKPGNNNKNNNNTTLSRKTPPKTP
PLHLPPTVQGWLDHDLHPLETYTDFPTADEVTRTVYMDIFQLGODGYVKWAQNNLSWYEHTPKVPYLVALYTNST
QYLPDYDYAVASGTGHDDRVGAWPAKMGEVLEIIVVNTGSYSGGMDVHPMHLHGAHPFYLGSGKGTYNREENEKK
LAGRVPVTRDSMMLYRYGEKEEPHKDNSWIALRIRVTQPGVWMFHCHTLAHMIMGMQTVWVEFGDSKDILTLPLPM
VEGYLVPGGDVFGDDDHDPVVVHFFDLDDDDDDDDDANKTDGNGGKNGR*

SEQ ID NO : 91

CHIEU DAT : 2569 (bao gém 150 bp 5' UTR va 150 bp 3' UTR)
LOAT : ADN

SINH VAT : M. phaseolina

CGCCCGATTCACACCATTCCTCTGACACTCTCCTCCGGAGCTCGCATCAGGGCGCTCTCTCGCCCTCCTGACCTT
CCGTCCGGCGCCGATATCGTCGTGTTCCGTATATGAGGGGTAATCGCGACGGTGCTCCCGCCCACACTCTCAGCC
ATGGCCCAGTCTCTGTTCCTCCTGCTTGCTGCTGCCCTGTGCAGCCGCGCTGCCACAGTCACGTATGACTTTAAC
GTGACCTGGGTCACCGCCAACCCTGATGCTGCTTTTCGTCGCACTACCATTGGCATCAATGGCCAGTGGCCGCTC
CCTGCAATCGACGTCACCARAGGGCGACCGCGTTGTCATCAACGTCAACAACCAGCTGGAAACGGAGAGTACCAGT
TTGCATTTCCATGGAATCTACATGAATGGCACCAACCACATGGATGGCCCGACTGGCGTGACCCAGTGCGAGATA
CCGCCCGGGAGCTCATTCACATACAATTTTACGGTATAGCACGATCCCACCCCTTGTTTACTTATAGCTAACCGC
ACGCAGGTCGACCAACCGGGAACTTACTGGTGAGTAGCCAGCTGTTGGCGTCAAGACTGGGAAAGCTGACGTAGC
TTCAGGTATCATTCTCACAACCGCGGCCAGTATCCCGATGGATTGCGAGGGCCTTTTATTGTCAGAGACCCCGAC
AATCCGTTCAAGGATGACTATGATGAGGAAGTCGTCCTGACATTCTCCGACTGGTACCACGACCGGATCCCCACC
CTCATGAAGAGTTTCATTAGTGTCACAAACCCCACCGGCGCGGAGCCTGTCCCGAACGCGGCACTGATGAATGAC
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ACTCAGAACCTCACCTTCCAGATGACTCCCGGGCGGAGATACATGTTCCGACTAATAAACATTGGTGCATTTGCT
GCTCAATACGTCTGGTTCGAAGGCCATACCATGCGTATCGTAGAAGTCGACGGCGTGTACACCGAAGCCGCAGAT
GCAGAGCGAATTTACATGACTGCCGCTCAACGCTACAGCGTAATCATCACCGCAAAGAACGAATCTACCTCAAAC
TTCGCCTTTGTTGGAAGCATGGATCAGGTCAGCTATCCTTTTACTGGGCCGACATTTTCCTTCTTCTAACATAAT
GCAGGATCTCTTTGATACTATTCCAGCAGGCCTTAATAATAACGTGACCGGGTGGCTTGTCTACAATCAACAGAA
CGGCTTGTTGCCACCTTTAGCTATCGGGGACTACGATCCGTTCGATGACTTCACACTTGTGCCTCAAGATGGTAT
GGAGCTCTACGATCACGTCGATCATTCCATCACCCTCGATATGAAGATGGACAATCTCGGGGACGGAGCAAATTA
GTATGTTGACTGTAGTTGACAACGGCCAAATGCCATGACTGACGAGCGCAGTGCCTTTTTCAACGACGTGACCTA
CGTCGAGCCCAAGGTGCCGACTCTGTACACGGTGTTGTCTACTGGCAATAATGCCACAGACTCGAGAATCTACGG
TAGCAACACCAACAGCTTCATATTGGCTAAGGACGAAGTCGTCGAGATCATCCTCAACAACAATGATCCGGGAAA
GCACCCTTTCCATCTGCATGGGCACGCATTCCAAGCAATCGTTCGCTCCGAAGAAGAAGCCGGCGCGTACGTGGC
AAACGAAACCTTCCCCCAGACGCCAATGCGCCGCGATACAATTCTTGTCCGGCCCAATGGCAATATAGTACTGAG
ATTCAAGGCTGACAATCCTGGTGTCTGGCTGTTCCATTGTCATATTGAATGGTATGCTCCTTGGTATCTTTTATC
CTAGCTCTACTGACCTCTTACTGTTAGGCATGTTGCGTCGGGCCTTATTGCCACCATGATAGAGGCACCGCTTGA
CCTGCAATCTTCTCTCGGCAACAGCATTCCTGCTGATCACTGGCGAGCTTGTGCCGCCGCCGGCACACCTACTGC
AGGCAACGCAGCAGGCAACACGATTGATTATCTTGACCTGACTGGTGAAARACAAGAGCCCCGGCCCGCTTCCCTC
TGGCTTTGAAGCGAAAGGCATTGTCGCGCTTGTCTTCAGTTGTATTGCTGCTGTCTTGGGCATGGCAGCCATCGT
ATGGTACGGGATGGCGCCTCTGACAGATGGAACTGGTCAGCAACAACACGTTGTGGATCAACAGCCGCAAGGACG
CTCCGCACAAGTTGGCGTCATGCCCCTAGCGGTCGCGGCAAAACGTGAGCAAAGGATGGCCAGCCGGACTGATTT
GGAGGCAGAGATGCGGCAAGAAAAGAGCGGAGAAATTACCATGGTGGAGCAGAGGAGGAGCAGCCGTGGGTCATC
GAACATGCTGGATGTCAGGAGGAGTAGCCGCGGTTCGTCTAACATGCTAGAGACCAGAAGAAGCAGTCGTGGCAG
TGAGCAGATGCTGTCATGAGGACCAACATCATGGTAGCAAGGTAAGTGGAAATCGGCTGTGAAGARAATACAGGGT
CAGTTGTGAGAGGGAAAGCTATCACGAATGGCTGAAGAGCTTTGGGCCTTGTTACGATGTAATGTTGTCCGGAAA
TGTTGTGGTAATTATTGTA

SEQ ID NO : 92

CHIEU DAT : 2016

LOAI : ADN

SINH VAT : M. phaseolina
TEN/KHOA DAU HIEU : CDS

VI TRI : (1)....(2016)

atggcccagtctctgttectectgettgetgectgecctgtgcagecgegetgcecacagtce
M A Q S L ¥ L L L A A AL C S RAA ATV
acgtatgactttaacgtgacctgggtcaccgccaaccctgatgectgettttcegtcegeact
T vy b ¥ NV T W V T A N P D A A F R R T
accattggcatcaatggccagtggccgctcecctgcaatcgacgtcaccaagggcgaccge
T I G I N G QO W p L P A I D V T K G D R
gttgtcatcaacgtcaacaaccagctggaaacggagagtaccagtttgcatttccatgga
v v I N V N N O L E T E S T S L H F H G
atctacatgaatggcaccaaccacatggatggcccgactggcgtgacccagtgcgagata
I Y M N G T N H M D G P T G V T Q C E I
ccgcccgggagctcattcacatacaattttacggtcgaccaaccgggaacttactggtat
P P G S S F T Y NF¥F TV D Q P G T Y W Y
cattctcacaaccgcggccagtatcccgatggattgcgagggecttttattgtcagagac
H S H N R G 9 Y p D GG L R G P F I V R D
cccgacaatccecgttcaaggatgactatgatgaggaagtcecgtectgacattctccgactgg
P DN P F¥F K D DY D E E V VL T F S D W
taccacgaccggatccccaccctcatgaagagtttcattagtgtcacaaaccccaccgge
Yy H b R I P T L M K S F I S V T N P T G
gcggagcctgtcccgaacgecggcactgatgaatgacactcagaacctcaccttccagatg
A E P V P NA A L M N DT O N L T F Q M
actcccgggcggagatacatgttccgactaataaacattggtgcatttgectgctcaatac
T P G R R Y M F R L I N I G A F A A QY
gtctggttcgaaggccataccatgcgtatcgtagaagtcgacggcgtgtacaccgaagec
vV w F E G H T M R I V E V D G V Y T E A
gcagatgcagagcgaatttacatgactgccgctcaacgctacagecgtaatcatcacecgcea
A D A E R I Y M T A A Q R Y S§ V I I T A
aagaacgaatctacctcaaacttcgecctttgttggaagcatggatcaggatctctttgat
K N E $s T S N F A F V G S M D Q D L F D
actattccagcaggccttaataataacgtgaccgggtggcttgtctacaatcaacagaac
T I P A G L N N NV T G W L V Y N QO QO N
ggcttgttgccacctttagctatcggggactacgatccgttcgatgacttcacacttgtg
G L . p P L ATI G DY D P F DD F T L V
cctcaagatggtatggagctctacgatcacgtcgatcattccatcaccctecgatatgaag

-78-



28548

P o D G M E L Y D HV D H S I T L D M K
atggacaatctcggggacggagcaaattatgectttttcaacgacgtgacctacgtcgag
M D N L G D GANY A F F N D V T Y V E
cccaaggtgccgactctgtacacggtgttgtctactggcaataatgccacagactcgaga
P K v p T L Y T V L S T G N N A T D S R
atctacggtagcaacaccaacagcttcatattggctaaggacgaagtcgtcgagatcatce
I Y G S N T N S F I L A K D E V V E I I
ctcaacaacaatgatccgggaaagcaccctttccatctgcatgggcacgcattccaagea
L NN N D P G K H P F H L H G H A F Q A
atcgttcgctccgaagaagaagccggecgegtacgtggcaaacgaaaccttceceecccagacg
I v R S E E E A G A Y V A N E T F P O T
ccaatgcgccgcgatacaattcttgtcecggeccaatggcaatatagtactgagattcaag
P M R R DT I L VvV R P N G N I V L R F K
gctgacaatcctggtgtctggetgttccattgtcatattgaatggcatgttgegtecggge
A DN P GV WL F HCH I E W H V A S G
cttattgccaccatgatagaggcaccgcttgacctgcaatcttctctcggcaacageatt
L I A T M I E A P L DL Q S S L G N S I
cctgctgatcactggcgagettgtgcecgecgecggcacacctactgcaggcaacgecagcea
P A D H WU R ACW AW AW AGT?P T A G N A A
ggcaacacgattgattatcttgacctgactggtgaaaacaagagccccggeccgcettecee
G N T I DY L DL T G E N K S P G P L P
tctggctttgaagcgaaaggcattgtcgecgettgtcttcagttgtattgetgetgtettyg
s G F EA K G I VAL VF S C I A A V L
ggcatggcagccatcgtatggtacgggatggcgectctgacagatggaactggtcagcaa
G M A A I VWY G M A P L T D G T G Q O
caacacgttgtggatcaacagccgcaaggacgctccgcacaagttggegtcatgececta
Q H VvV v D Q 0 P 0 G R S A Q V G V M P L
gcggtcgcggcaaaacgtgagcaaaggatggccageccggactgatttggaggcagagatg
AV A A K R E QR MA S R T D L E A E M
cggcaagaaaagagcggagaaattaccatggtggagcagaggaggagcagceccgtgggtca
R 0 E X §$ G EI ™MV E Q R R S S R G S
tcgaacatgctggatgtcaggaggagtagccgecggttcecgtctaacatgctagagaccaga
S N M L DV RR S S R G S S N M L E T R
agaagcagtcgtggcagtgagcagatgctgtcatga
R S s R G S E o M L s -

SEQ ID NO : 93
CHIEU DAI : 671
LOATI : PRT
SINH VAT : M. phaseolina

MAQSLFLLLAAALCSRAATVTYDFNVTWVTANPDAAFRRTTIGINGOQWPLPAIDVTKGDRVVINVNNQLETESTS
LHFHGIYMNGTNHMDGPTGVTQCEIPPGSSFTYNFTVDOPGTYWYHSHNRGQYPDGLRGPFIVRDPDNPEFKDDYD
EEVVLTFSDWYHDRIPTLMKSFISVTNPTGAEPVPNAALMNDTONLTFQMTPGRRYMEFRLINIGAFAAQYVWEFEG
HTMRIVEVDGVYTEAADAERIYMTAAQRYSVIITAKNESTSNFAFVGSMDODLEDTIPAGLNNNVTGWLVYNQON
GLLPPLAIGDYDPFDDFTLVPQDGMELYDHVDHSITLDMKMDNLGDGANYAFEFNDVTYVEPKVPTLYTVLSTGNN
ATDSRIYGSNTNSFILAKDEVVEIILNNNDPGKHPFHLHGHAFQAIVRSEEEAGAYVANETFPQTPMRRDTILVR
PNGNIVLRFKADNPGVWLFHCHIEWHVASGLIATMIEAPLDLOSSLGNSIPADHWRACAAAGTPTAGNAAGNTID
YLDLTGENKSPGPLPSGFEAKGIVALVEFSCIAAVLGMAAIVWYGMAPLTDGTGQQQOHVVDOQOPOGRSAQVGVMPL
AVAAKREQRMASRTDLEAEMRQEKSGEITMVEQRRSSRGSSNMLDVRRSSRGSSNMLETRRSSRGSEQMLS*

SEQ ID NO 1 94

CHIEU DAT : 3063 (bao gbém 150 bp 5' UTR va 150 bp 3' UTR)
LOAI : ADN

SINH VAT : M. phaseolina

ACGCCTCGCCAACCTCATCTTCGTCGAACAGGCTTAGGTATCAAGCCTCCTTTGCAATCACTTACGCGGCCCTCT
CTACCTCCTGCTCATGTTTGAACARAATCACACCTCTTTGAAACGCTAGAAACACACTGTTTCTATACCGTCGAGA
ATGGCCTGGACCTCAGCTCTAGATCGATCCTCGTGGCTTGCCCCAGCTTCCCCACCAAGGGGGTTTGGTAAGTCG
TAAAAGTTTCCTCACAGTTCGCARAATTCAGAGTACCGGTTCAGCCTCTGATCTTTGCCACTGTCACGGCGGCAGC
TGAAGCCGCGTGTACGTCGAATTCTCCCCTGAATACGTATGTGCCGGACTTGTATTTCTTCATACCCAGCCGTCT
AGGATCGTTCGGTATCGGTCTCTGCAACGACTACCACTACGACCACTGGGAAATCCTCCACGTTCTCTACGCTGA
CCAGCACTTCATCTTCGTCTACAGCGAAGACTAGCTCGGCCAGCTCGGCATCGCTTTCACGCACTACTCCTTCAC
CTGCCAGCTCTTCTTCCGTGAGCTCTTCGTCGATCAGATCCTCTTCTGGCGGATCTTCATCTGCTGGTACTTCTT
CTGCCCGCTCATCATATGTCAGCTCTTCTTTGAGCTCGCGTTCTGCTGTTTCTTCCCTAGTGACCAGCATATCCT
CTTCTCTCACCTCAACTGGCACGGTATCGTCCTCGCCCGCTTCGAAGAGCTCCAGCTCTTCATCTTCCACTCTTT
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CAGCCTCTTCAACCACAAAGGTTGCTACTGGTACCCCGTGTGCTGGAAACACTGCGGCTTCCAGGACAGCCTGGT
GCGATCACACCATTGACGATGACTACTATCCCATTATCCCAGATACCGGAGTCACACGCGAATACTGGTTCGACC
TTGTCGAGGTGACTGTTGCCCCTGATGGCATTGAGAGAGCTGCCATGGCGGTCAACGGCAGCATCCCTGGACCCA
CCATTGAGGCGGATTGGGGCGATATCGCCGTCATGCATGTGACCAACAGCTTGATCTCGAGCAAGAACGGCACTA
GCATTCATTTCCACGGTATCCAGCAGAACTTCACAAATCAAACGGACGGTGTTATTTCCATCACTCAGTGCCCTA
CCGCTCCTGGCGAGAACTACACGTATACCTGGAGGGCTGAGCAGTACGGAACTACATGGTGAGCTTGATCCGAGG
ATACAGATGTAAAGGAGATGCTAAGATATCACAGGTACCATTCTCACTTTGCGCTTCAAGCTTGGGAAGGTGTCT
TTGGAGGTACATACATCCCCGCTCCAGGACCTCCAACATTTATTAACGAAGCCCTGCAGGTATCAAGATCAATGG
TCCGGCGAGTGCCAACTACGATTACGATCTTGGCCATGTCTTCCTGTGAGTTTCGACGCCCCTTTTCCACTCATT
GTATAAAGTAAGCTTATGCGACAAAAGCCAACGATTGGAGCCACGAGACTTCGAGCTCTCTCGAGATCGTTTCTG
CAATTCGAGGTCCGCCAACACTTGAGAATGCCCTTATCAACGGTACCAACGTGTACAACAACTCGGGAACCATAA
CGGGCTCTCGTTTTGAGACAACATTTGAGGAAGGCAAATCCTACAGGTTGAGGTTGGTCAGCGGCGCCATCGACA
CGCATTTCAAGGTGTCATTGGGTAAGTTGAGCCAAAACATTGAGATTTCCTGAGATCTAAAGCTGATTGTGTTGC
AGATAACCACAGCATGCTTGTCATAGCCAACGACCTTGTACCCATCGTGCCGTACAACACGACCGTCCTGAACAT
CGGAATGGGTCATCCACTTTCTATCAGGAACTGGCCATCAAACTGACACTGAACCCCAGGCCAACGCTACGATGT
AATCATCACCGCCAACCAAGCCGTAGTCGCCACCGACTTCTGGCTGCGTGCCGTCCCGCAGACGGCCTGCTCCAA
TAACGCCAACCCAGACAATATCAAAGGAATAATCCGGTACAGCACCTCCACCTCCGCCTACGACTGGACGAACGA
ATGCGTCGACGAGGCCCTCACCAACCTCGTGCCATGGGTGACTAAGAACGCGGCCTCGGGCACGAGTCTATCTGA
AGTGGTGACGCTGGGTCGCAACGTTGACAACCTCAACCGCTGGATGATGAACAGCACATCGATGGTTGTCGAGTG
GAATGATCCCTCGTTGCTGCAGGTTTGGAATAATGATACCAATTTCACGGATACGAGCGGCGTGGTCAGGCTTGG
TACGGCGGACGAGTGGGTCATGTTTGTTATCGAGATGACGCTGCCGATTCCGCGTCCCATCCATCTTCACGGGCA
TGATGTAGATTTCTTCCAGCCGCCCCCCCCCCCCCCCTTTTTTTTGGGCTCTACTTCCTAGAATACCGGACGGAG
TCGTTGCGGAGCGCGCCTTCGCCGACTTTTGCGTTCCGATGTCTCAAGAAAGGTGTCCATGTTGTAATGTGTATC
CCAGAGGCTTCCCGGCTGACTTGTTTTGTCAACACAGTTCAACATCCTCGCCCAAGGGACCGGCACGTACGATTC
ATCCGTGTCGCTCACCCTGTCAAACCCGCCGCGGAGGGACGTTGCGCTGCTGCCCGCAGCCGGGTACTTGGTGAT
TGCATTCGCCACCGATAACCCTGGAGCCTGTGAGGACTTCTCTTTTTCTTGTGCATCCCTGGATGTCATCCTTGC
TGTGAAATTTTTGGCTGACGCATTCGTCTCAATGCAGGGCTCATGCACTGCCACATCGGCCGGCGCACTACGGAG
GGCTTCGCAATCCAGATCCTCGAGCGCTGGGACGAGATCTCGCCGCTTATCGACTACGAGACGCTTGAAGGCAAC
TGCAACAGATGGGACGCGTACGTGTCGGTCAGCGATGTCGTACAGGACGATTCTGGCGTATGAGCAATGAAGGTT
AGAGTATTTGCGACGTGTTTTATCATATATACAACCTTTTTAATCGTAGTCGCTCCTTAACCATAATGTTAATCC
ATCACTTGGGCCATCCAAGCACCAACAAAACATTTGAGCCTTCCCAATCAGGACTGGCACAAG

SEQ ID NO : 95

CHIEU DAI : 2085

LOAI : ADN

SINH VAT : M. phaseolina
TEN/KHOA DAU HIEU : CDS

vI TRI : (1)...(2085)

atggcctggacctcagctctagatcgatcctcgtggettgececccagettccccaccaagg
M A W T S A L DR S S WL A P A S P P R
gggtttgctgaagccgegtgtacgtcgaattctcccctgaatacgtatgtgeccggacttyg
G F A E A A CT SN S P L N T Y V P D L
tatttcttcatacccagccgtctaggatcgttcggtatcggtctctgcaacgactaccac
Y P F I P S R L G S ¥ G I GG L C N D Y H
tacgaccactgggaaatcctccacgttctctacgctgaccagcacttcatcttectette
Y D H W E I L H v L. Y A D Q H F I F L F
ttccgtgagctcttegtcgatcagatcctcecttctggeggatcttcatectgetggtactte
F R E L F V D 0 I L F W R I F I C W Y F
ttctgcccgcectcatcatatgtcagetcttetttgagetegegttectgetgtttetteect
F C P L I I C QL F F E L A F C C F F P
agtgaccagcatatcctcttctctcacctcaactggcacggtatcecgtcecctcecgeecegettce
s b Q H I L ¥ S H L N W H G I V L A R F
gaagagctccagctcttcatcttccactctttcagectcttcaaccacaaagectggtge
E E L 0 L F I F H S F S L F N H K A W C
gatcacaccattgacgatgactactatcccattatcccagataccggagtcacacgcgaa
D H T I DDD Y Y P I I P DT G V T R E
tactggttcgaccttgtcgaggtgactgttgccecctgatggcattgagagagectgecatg
Y W ¥ D L V E V T v A P D G I E R A A M
gcggtcaacggcagcatccctggacccaccattgaggcggattggggecgatatcgeegte
AV N G S I P G P T I E A D W G D I A V
atgcatgtgaccaacagcttgatctcgagcaagaacggcactagcattcatttccacggt
M H V T N S L I s S K N G T S I H F H G
atccagcagaacttcacaaatcaaacggacggtgttatttccatcactcagtgccctacc
I 9 ¢ N F T N O T DGV I S I T Q C P T
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gctcctggcgagaactacacgtatacctggagggctgagcagtacggaactacatggtac
A P G E N Y T Y T W R AE QY G T T W Y
cattctcactttgcgcttcaagecttgggaaggtgtctttggaggtacatacatccceget
H S H F A L Q A W E G V F G G T Y I P A
ccaggacctccaacatttattaacgaagccctgcaggtatcaagatcaatggtccggega
P G P P T FF I N EAL Q V S R S M V R R
gtgccaactacgattacgatcttggccatgtcttcctccaacgattggagccacgagact
v p T T I T I L A M S S S N D W S H E T
tcgagctctctcgagatcgtttctgcaattcgaggtecgecaacacttgagaatgeectt
s §s §$ L B I vs A I R G P P T L E N A L
atcaacggtaccaacgtgtacaacaactcgggaaccataacgggctctcgttttgagaca
I N G T NV Y NN S G T I T G S R F E T
acatttgaggaaggcaaatcctacaggttgaggttggtcagcggcegccatcgacacgceat
T F E E G K S ¥ R L R L Vv S G A I D T H
ttcaaggtgtcattggataaccacagcatgcttgtcatagccaacgaccttgtacccatc
F K vs L D NH S ML VI ANDIL V P I
gtgccgtacaacacgaccgtcctgaacatcggaatgggccaacgctacgatgtaatcate
vV P Y N T T V L N I G M G O R Y D V I I
accgccaaccaagccgtagtcgeccaccgacttctggetgegtgeccgtececgecagacggece
T A N Q A V V A T D F W L R A V P Q T A
tgctccaataacgccaacccagacaatatcaaaggaataatccggtacagcacctcecacce
Cc S N N AN P DNTI K G I I R Y S T S T
tccgcctacgactggacgaacgaatgcgtcgacgaggcecctcaccaacctegtgecatgg
s A Y b w TN E C V D EATL TN L V P W
gtgactaagaacgcggcctcgggcacgagtctatctgaagtggtgacgctgggtcegeaac
vV T K N A A S G T s L S E VvV vV T L G.R N
gttgacaacctcaaccgctggatgatgaacagcacatcgatggttgtcgagtggaatgat
vV b N L N R W MMNS T S M V V E W N D
ccctegttgectgcaggtttggaataatgataccaatttcacggatacgageggegtggte
P S L L Q V W N N D T N F T D T S G V V
aggcttggtacggcggacgagtgggtcatgtttgttatcgagatgacgctgecgattecg
R L G T A DEWVMF VI EMTL P I P
cgtcccatccatcttcacgggcatgatttcaacatcctecgecccaagggacecggcecacgtac
R p I H L H G H D F N I L A Q G T G T Y
gattcatccgtgtcgctcaccctgtcaaacccgecgeggagggacgttgegetgetgece
p s s v s L T L S N P P R R DV A L L P
gcagccgggtacttggtgattgcattcgeccaccgataaccctggagectggetcatgeac
A A G Y L VI A F A T DN P G A W L M H
tgccacatcggccggegcactacggagggcttcecgcaatccagatcecctcgagegetgggac
c H I G R R T T E G F A I 0 I L E R W D
gagatctcgccgcttatcgactacgagacgcttgaaggcaactgcaacagatgggacgceg
E I s p L I DY E T L E G N C N R W D A
tacgtgtcggtcagcgatgtcgtacaggacgattctggecgtatga
Yy v s v S DV VvV 0 D D s G V -

SEQ ID NO : 96
CHIEU DAI 1 694
LOAT : PRT
SINH VAT : M. phaseolina

MAWTSALDRSSWLAPASPPRGFAEAACTSNSPLNTYVPDLYFFIPSRLGSFGIGLCNDYHYDHWEILHVLYADOH
FIFLFFRELFVDQILFWRIFICWYFFCPLIICQLFFELAFCCFFPSDQHILFSHLNWHGIVLARFEELQLFIFHS
FSLENHKAWCDHTIDDDYYPIIPDTGVTREYWFDLVEVTVAPDGIERAAMAVNGSIPGPTIEADWGDIAVMHVTN
SLISSKNGTSIHFHGIQONFTNQTDGVISITQCPTAPGENYTYTWRAEQYGTTWYHSHFALQAWEGVEGGTYIPA
PGPPTFINEALQVSRSMVRRVPTTITILAMSSSNDWSHETSSSLEIVSAIRGPPTLENALINGTNVYNNSGTITG
SRFETTFEEGKSYRLRLVSGAIDTHFKVSLDNHSMLVIANDLVPIVPYNTTVLNIGMGQRYDVIITANQAVVATD
FWLRAVPQTACSNNANPDNIKGIIRYSTSTSAYDWTNECVDEALTNLVPWVTKNAASGTSLSEVVTLGRNVDNLN
RWMMNSTSMVVEWNDPSLLQVWNNDTNFTDTSGVVRLGTADEWVMFVIEMTLPIPRPIHLHGHDEFNILAQGTGTY
DSSVSLTLSNPPRRDVALLPAAGYLVIAFATDNPGAWLMHCHIGRRTTEGFAIQILERWDEISPLIDYETLEGNC

NRWDAYVSVSDVVQDDSGV*

SEQ ID NO : 97

CHIEU DAI : 2449 (bao gbm 150 bp 5' UTR va 150 bp 3' UTR)
LOAI : ADN
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SINH VAT : M. phaseolina
GCGCACCCCCGAATTTTCATGTGGCACTTTGCTGGTGGCGATGCATAAAGTCTCCCAAACTTGATCTTCAGCGTC
GAGAGCAGCTCAACGTCCGATCCGATTTTTCGTTCACCGCGCTTCTTGTCCCTCAAGCCCCCAATACAATTCAAC
ATGTTTTCTTTTGTCGTCCAGAAGCCTCAACTGCCGCTATGGCTGGACTTTGGCCTTTCAATATGGTCAATGTTC
GGCGGAAACAGTCAAGACTGCGTACACTCGCCCCAGAGCAGACACTGCTGGCATGATGGGTTCGATATCAACALCC
GATTATGAAGCTAAGATACCGCCAGGGAAGCTCGTGGAGGTAAGATAACCCAGCCACAGACGGCTCAGGCCATCG
CAACTCACCTCCCTTAGTACGATTTCACTATCTCGGAAGCAGTCCTTGCTCCGGACGGATACTTGACGAATGTCA
CTCTGGTAAATGGAGTATTCCCTGGTCCAACCCTCGAAGCTGAATGGGGAGATACGATCAGTATGCCTTCTTCAT
ATGAAATCTTTCTGTGTGCCTTTTGACGTGATTGCTGACATTTCCTGCCAGGGATAACGATCCACAACAACCTCA
CAAACCACAATGGCACATCCATACATTGGCATGGAATTCGCCAATTCGAGACCAATTGGCTTGATGGTGTTCCCG
GCGTCACTCAATGCCCGTCAAAGGTACTACGGCTGGTTTGCTTTGGGAGAGAAACAGGGGAGCTAAGTGTCACCA
GCCTGGAGACTCGCAAGTTGTCGAATTCCGAGCGATGCAATATGGGACCGCATGGTATCATTCACACTACAGTCT
TCAGTGTCAGTATCAATCACAGAGCTCTTGAGCGGCACTTACGCTAACCATGATTAGATACAAACGGAGTTCTCG
GTATTTGCTATCTCCCTTCCATACAGTTCACAACCTGTGGGCTGATCCCGTTGCAGGACCCATTCACATCAAGGG
ACCCTCGAGCATGAACTACGACGTGGATCTCGGGCCACTGTTGATCAGTGATTGGTATCACCACGATGCCTTCGG
CCTATTCCATTATGAGATCGCTTCACCGCACGCGCCGCTTCCGGTCACAACTATCTTGAATGGCAAGGGAGTCTT
TGATTGCGATCCAGCCAGCGATGCTCGTTGTACGGGAGAGCACCAACGGCACGAGATAGTGTTCGAAGAGGGTAA
AAGATACAAAATTGGACTAATAAATACCGGCAGCCTTCTGACATACAAGTTCTGGATCGATGGCCATAATTTTAC
AGTTGTGCAGACGGATTTCGTTCCCATCAARACCATACGTCACCGACGTTCTGATCGTCGGGATAGGTATGTTCAG
TGCCTACAAAGAATTGGCGGTARAACTGATCATTCCCAGCTCAACGATACGAGATCATTATCGAAGCAAATGTGAC
ATTCACACGTGGCTCCAACTTCTGGATTCACGCAACGTACTGTGACGATGATGACATGTTGGACTCGAGAGTTGG
CATAGTCCGCTACGACGGCAGCGACGGTCGTGATCCGCACACGCCGCCCAAGAGTGAGCAACACCCCGGATACGG
GTGTCGTGATCCAGCCACGGAGAATCTTGTTCCCATCGTGAAGAGGGAAGTAGGCAAGAGAGTGAACGGGCTCAG
CCCTGCTGATTACCTCAGGATCGGCCTGCAGGGCTGGCCCAACATCTCGGACACAGATTCGCTCGTACACARATG
GACACTTACCAACAGAACCCAGTACATTGATTGGAGGGAGCCAACAATCAAGGCGCTCACTTCGGATGTCGGGGC
TGATTTTGCGGATGAGACATGCCCCATATACCTGGACTACGAGACTGGCGAGTGGGTGTACTTCGTCATCGAGAA
CAACTACACGCTGAGCGACGCCAACACGCCCCGCACCATCCCCCGCTCGGTCCATCCCATCCACTTACACGGGCA
TGACTTCGTGATCCTCGCCCAGGGTGACGGCATGTTCGACCCCGTCGACGTGGTGCCGAACCTCCACAACCCAAC
CAGGAGGGACGTGGTCAATTGCCCGATTGGCGGCTACGTATGGATCGCATTCCAGGTCAACAATCCAGGAGCGTG
GCTGATGCATTGCCATATCGCCTGGCATGCCAGCGCCGGACTCTCACTGCAGTTCATTGAGCAACCTGGCCTGAT
CAAGGGGTTAATGGAGCAGGCAGGAGCCTTGCCGGAGCTTGCTGATCGATGCGAGGACTGGACTGAGTACTACAA
TACTGTAAACATACCAAAAGGCGCACTGCAAGATGATTCGGGCATATGAGTTGGTATTGAACTTCCGGCTGAACA
CGCTCAGCCACGGCTACTTGCTTGGCCAAGATTGAGGGTTGGCCGAGAAATGAGTAGTGGGGATTATCACTTTCT
TAGAATGTGCACGAAAGGGTAGTGTTCGGTCATGTCTCTTAGCTTGAAA

SEQ ID NO : 98

CHIEU DAI : 1821

LOAT : ADN

SINH VAT : M. phaseolina
TEN/KHOA DAU HIEU : CDS

VI TRI : (1)...(1821)

atgttttcttttgtcgtccagaagcctcaactgeccgectatggctggactttggectttcea
M F S F V V 0 K P 0 L P L W L D F G L S
atatggtcaatgttcggcggaaacagtcaagactgcgtacactcgceccccagagcagacac
I w s M ¥ G G N S QO D C V H S P Q S R H
tgctggcatgatgggttcgatatcaacaccgattatgaagctaagataccgccagggaag
cC W H D G F D I N T D Y E A K I P P G K
ctcgtggagtacgatttcactatctcggaagcagteccttgecteccggacggatacttgacg
L VvV E Y b r T I S E AV L A P D G Y L T
aatgtcactctggtaaatggagtattccctggtccaaccctcgaagctgaatggggagat
N V T L V N GV F P G P T L E A E W G D
acgatcaggataacgatccacaacaacctcacaaaccacaatggcacatccatacattgg
T I R I T I H N N L T N H N G T S I H W
catggaattcgccaattcgagaccaattggcttgatggtgttceccggegtcactcaatge
H G I R Q F E T N W L D G V P G V T Q C
ccgtcaaagcctggagactcgcaagttgtcgaattccgagcgatgcaatatgggaccgea
P S K p G DS ¢ VvV E F RAMOQY G T A
tggtatcattcacactacagtcttcagtatacaaacggagttctcggacccattcacatc
W Y H S H ¥ S L 9 Y T N G V L G P I H I
aagggaccctcgagcatgaactacgacgtggatctcgggceccactgttgatcagtgattgg
K G p S S M N Y DV DL G P L L I S D W
tatcaccacgatgccttcggectattccattatgagatcgecttcaccgcacgegecgett
Y H H DA F G L FH Y E I A S P H A P L
ccggtcacaactatcttgaatggcaagggagtctttgattgecgatccageccagecgatget
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p v T T I L N G K G Vv F D C D P A S D A
cgttgtacgggagagcaccaacggcacgagatagtgttcgaagagggtaaaagatacaaa
R ¢ T G EH O R H E I VvV F E E G K R Y K
attggactaataaataccggcagccttctgacatacaagttctggatcgatggccataat
I G L I N T GG S L L T Y K F W I D G H N
tttacagttgtgcagacggatttcgttcccatcaaaccatacgtcaccgacgttctgatce
¥F T VvV v Q T D ¥ V P I K P Y V T D V L I
gtcgggatagctcaacgatacgagatcattatcgaagcaaatgtgacattcacacgtgge
v G I A Q R Y E I I I E A N V T F T R G
tccaacttctggattcacgcaacgtactgtgacgatgatgacatgttggactcgagagtt
S N ¥ w I H A T Y C D D D D M L D S R V
ggcatagtccgctacgacggcagcgacggtcgtgatccgcacacgecgeccaagagtgag
G I v R Y D G S D G R D P H T P P K S E
caacaccccggatacgggtgtcgtgatccagccacggagaatcttgttcecccategtgaag
Q H P G Y G C R D P A T ENIL V P I V K
agggaagtaggcaagagagtgaacgggctcagceccctgctgattacctcaggatcecggectg
R E v 6 K R V. N G L S P A D Y L R I G L
cagggctggcccaacatctcggacacagattcgctcecgtacacaaatggacacttaccaac
Q G w p N I S DT D S L V H K W T L T N
agaacccagtacattgattggagggagccaacaatcaaggcgctcacttcggatgtcggg
R T ¢ Y I b w R E P TTIT K AL T S D V G
gctgattttgcggatgagacatgccccatatacctggactacgagactggcgagtgggtyg
A D F A DE T C P I Y L DY E T G E W V
tacttcgtcatcgagaacaactacacgctgagcgacgccaacacgccccgcaccatcecece
Yy ¥ V I E NN Y T L S D A N T P R T I P
cgctcggtccatcccatccacttacacgggcatgacttcecgtgatcctegeccagggtgac
R $S v H p I H L H G H D F V I L A Q G D
ggcatgttcgaccccgtcgacgtggtgccgaacctccacaacccaaccaggagggacgtyg
G M ¥ D PV DV V P NL HN P T R R D V
gtcaattgcccgattggcggctacgtatggatcgcattccaggtcaacaatccaggageg
v N~ ¢C Pp I G G Y V W I A F Q V N N P G A
tggctgatgcattgccatatcgectggcatgeccagegeccggactctcactgecagtteatt
W L M H C H I A W HA S A G L S L O F I
gagcaacctggcctgatcaaggggttaatggagcaggcaggagccttgecggagettget
E Q P G L I K 6 L M E O A G A L P E L A
gatcgatgcgaggactggactgagtactacaatactgtaaacataccaaaaggcgcactyg
D R CE DWTE Y Y N T V N I P K G A L
caagatgattcgggcatatga
o bD D S G I -

SEQ ID NO : 99

CHIEU DAI : 606

LOAI : PRT

SINH VAT : M. phaseolina

MESFVVQKPQLPLWLDFGLSIWSMEGGNSQDCVHSPOSRHCWHDGEFDINTDYEAKIPPGKLVEYDFTISEAVLAP
DGYLTNVTLVNGVFPGPTLEAEWGDTIRITIHNNLTNHNGTSIHWHGIRQFETNWLDGVPGVTQCPSKPGDSQVV
EFRAMQYGTAWYHSHYSLOQYTNGVLGPIHIKGPSSMNYDVDLGPLLISDWYHHDAFGLFHYEIASPHAPLPVTTI
LNGKGVFDCDPASDARCTGEHQRHEIVFEEGKRYKIGLINTGSLLTYKFWIDGHNEFTVVQTDFVPIKPYVTDVLI
VGIAQRYEIIIEANVTFTRGSNFWIHATYCDDDDMLDSRVGIVRYDGSDGRDPHTPPKSEQHPGYGCRDPATENL
VPIVKREVGKRVNGLSPADYLRIGLOGWPNISDTDSLVHKWTLTNRTQYIDWREPTIKALTSDVGADEFADETCPI
YLDYETGEWVYFVIENNYTLSDANTPRTIPRSVHPIHLHGHDFVILAQGDGMFDPVDVVPNLHNPTRRDVVNCPI
GGYVWIAFQVNNPGAWLMHCHIAWHASAGLSLOFIEQPGLIKGLMEQAGALPELADRCEDWTEYYNTVNIPKGAL

QODDSGI*

SEQ ID NO : 100

CHIEU DAI : 2347 (bao gém 150 bp 5' UTR va 150 bp 3' UTR)
LOAT : ADN

SINH VAT : M. phaseolina

GATACAACTCTTCTCCCCGCCTCTCTTTCACARACTGTCTATCGCTCCTTTGTTTTTCTGTCCCTCCTTAAGGTC
ACATACTACTGAGACTATTCGTGTCTCGTGCCTCTCATTTAGTTTTTAGTTGATTCATCTTGCCGTTGCTGTAAC
ATGCCGTTTTCTCCACGCCTAAGTATATGCCTTTTAGCATTTTGCTCTCACATTGTGTTCGCACTTTCGATACCA
AATGTAAAGGATAGGACCCCCCACTTAAGCCCGCGCAATTACGGATTTCGTTTCGGCAACCTGTCTTGGGGCGGG
GCGGAGCCTTCCGACCCACTCGCACAAGGTGCAGAACGTTTGGATGACATCAGTCTCCCGGCCCCTGAAGATGGC
TGTCTTTTCTCCARAGATGCTCGGAACTGCTGGCGCGATAACTTCAACATCGACACCGATTTCGACGAGCGCTTC
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CCCACGACCGGGAAGACGGTCACTGTAAGGAATCATCGCACCTCTTGGAACCCTTACGCTAATACCGAGGGCAGT
ATAATCTGGAGATCACAAACACTACCATGGCCCCTGACGGAATCGAACGCGTCGTCATGGCCGTGAATGGCCAAT
ATCCCGGCCCGACCCTTATTGCTGATTGGGGGGACACGATGGTTATCAACGTCAAGAATAGCCTGGACCACAACG
GTACGGGTCTCCATTTCCATGGACTGCGCCAATACAAAAGCAACGGCGCCGATGGGGCGAACGGTATCACAGAAT
GCCCAATTGCCCCCGGCGAGACCAAGACCTACACCTTTCAATGTACCCAGCACGGTAGCTCGTGGTACCACTCGC
ATTACTCTGTCCAGTACTCCGACGGCGTTCTCGGCGGCATTATCATCAACGGCCCCGCCGACGCGCACTACGACC
ACGATCTTGGTGTGTACATGCTTTCTGACTGGTACCACACTCCAATGTTTGAACTAGCCGAAGCTGCCAGGCATT
CGACAAGGGGCCCACCGAAGGCGGATAACGGACTCATCAACGGGACGATGAAGAGCCCTGACGGTTCTCTTGGAG
CCTATGGCCAGATCCATGTGAAGAAGGGTCTGCGGTACAGGATTCGCGTAATGAATGTTGGCACTAACGACCACT
ACCTCTTCTCTGTTGATGGGCACAACCTCACCGTGATCGCAAGTGATTTCGTGCCGGTCGTGCCCTTTTCGGCGT
CCAGCATTTCCCTCGGTGTTGGTGAGATATCCGATCTTTATGTTGTTATTTCGCTGCTGACCGTCACTTTAGGAC
AGAGGTACGACGTGATCCTTATCGCCGACCAAGACATTGACAACTACTGGATCCGCTCCGACCCGGACTCTGCCT
GTAGCGTTAACGGCAACGCCGGCAACATARAAGCCATCCTCTCGTATGACACGGCTCCCGCGGACGCTCAGCCGA
ATAGCACGCGCCACAGCATCTCCTCGGGCTGCAAGGACATGGCAGTCGTGCCAAGAGTTGCTAATACCGTGCCCT
CTGATCGCTTCGCGGACGCCGTCCAGAGCCTGGCGATGAGCGTCAATATCACGCAGCAGAACGGCCCGCTCGTCC
AGTGGTATATCAACGGCTCGGCTATGGAGGTCGACTGGAGCTACCCGACGGTCCAATATGTCCTAGATGGGAACA
CGTCGTACCCGCGTGAGCTGAACCTAGTCCAGCTGGATGAGGCGGACCAGTGGTACTACTTCGTCATCCAGACCG
TGCAAGGCTTGCGTGTCAACCTGCCGCACCCAATTCATCTTCATGGCCACGTACGTTCCCTCCTTTCCCTTCCTC
CCTARAACGAAACAGTAARAGAGGGACAAGTGAATGCGACGTACTGATTTGTTGTCCAATTGGTCCAGGACTTCTA
CATCCTCGGCGCCGGTCCCGGCGAGTGGGACGGCAACATCGATGGCCTGCAGTTCGACAACCCTCCGCGGCGCGA
TACGGCAATGCTACCTGCGGGTGGCTACCTCATCCTCGCCTTTCCGGCCGACAACCCTGGCGCCTGGCTCATGCA
TTGCCACATCCCGTTCCACGTCCAGCAGGGCTTCGGGCTGCAGTTCTTGGAGCGGCCGGATGAGATTGAGGGCGT
CATGGGCGATACGAGCCCGTTTTACAACGAGTGTGCGGCTTGGAAGGACTACTATGGTGGGGGCCAGGCTTTTCA
GCAGTCCGATTCGGGCTTGTAATTGGTCGTGGTGGCTTGCGCAAGAGCAAAGCGCCGTCGGTGCTCTGGCGGTGA
TTTTTAGTGGCACGGTTTTTGTACTCATCAACTCCTAATCACTAAGTCAGCCACCCTCGTTTCCGCCCACCCTGT
ACAGTCAGCATCATAACGTAAC

SEQ ID NO : 101

CHIEU DAI : 1854

LOAI : ADN

SINH VAT : M. phaseolina
TEN/KHOA DAU HIEU : CDS

VI TRI : (1)....(1854)

atgccgttttctccacgecctaagtatatgecttttagecattttgectctcacattgtgtte
M P F $ P R L s I ¢C L L A F C s H I V F
gcactttcgataccaaatgtaaaggataggaccccccacttaagcccgecgcaattacgga
A L S I p N V K DR T P H L S P R N Y G
tttcgtttcggcaacctgtcttggggecggggecggagecttecgacccactcegcacaaggt
F R F G N L S W G G A E P S D P L A Q0 G
gcagaacgtttggatgacatcagtctcccggececctgaagatggetgtettttctccaaa
A E R L D DI S L P A P E D G C L F S K
gatgctcggaactgctggcgcgataacttcaacatcgacaccgatttcgacgagegette
DA RNCWU RUDNUFFNTITDTD F D E R F
cccacgaccgggaagacggtcacttataatctggagatcacaaacactaccatggceccect
p T T G K T Vv T Y N L E I T N T T M A P
gacggaatcgaacgcgtcgtcatggeccgtgaatggccaatatcccggeccgacceettatt
D G I E RV VMAUVYV NG QY P G P T L I
gctgattggggggacacgatggttatcaacgtcaagaatagecctggaccacaacggtacg
A D WG D TMV I NV KN S L D HN G T
ggtctccatttccatggactgcgccaatacaaaagcaacggcgceccgatggggcgaacggt
G L H F H G L R QY K S N G A D G A N G
atcacagaatgcccaattgcccccggecgagaccaagacctacacctttcaatgtacccag
I T £ C P I A P G E T KT Y T F Q C T Q
cacggtagctcgtggtaccactcgcattactctgtccagtactccgacggegttctcegge
H G $S §$ W Y H S H Y s vV g Y S D G V L G
ggcattatcatcaacggccccgeccgacgcgcactacgaccacgatcttggtgtgtacatg
G I I I N G P A D A H Y D H D L G V Y M
ctttctgactggtaccacactccaatgtttgaactagccgaagctgccaggcattcgaca
L $S b WY #®« T P M F E L A E A A R H S T
aggggcccaccgaaggcggataacggactcatcaacgggacgatgaagagccctgacggt
R G P P K A DN G L I NG T MK S P D G
tctcttggagcctatggccagatccatgtgaagaagggtcectgeggtacaggattcecgegta
s L. G A Y G Q I HV K K G UL R Y R I R V
atgaatgttggcactaacgaccactacctcttctctgttgatgggcacaacctcaccgtg
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M N V G T N D H Y L F s V D G H N L T V
atcgcaagtgatttcgtgccggtcecgtgecctttteggegtccagecattteeccteggtgtt
I A S D F VPV VP F S A S S I S L GV
ggacagaggtacgacgtgatccttatcgccgaccaagacattgacaactactggatccge
G Q R Y DV I L I A D O DI DN Y W I R
tccgacccggactctgectgtagegttaacggcaacgecggcaacataaaagecatcecte
s b p DS ACS VN GNA AGNTIIKATIL
tcgtatgacacggctcccgecggacgctcagccgaatagcacgegecacageatcetecteg
s 'y b T A P A DA AOQ P N S T R H S I S S
ggctgcaaggacatggcagtcgtgccaagagttgctaataccgtgecctcectgategette
G ¢C K bMAYV V P RV ANT V P S D R F
gcggacgccgtccagagectggcgatgagegtcaatatcacgcagcagaacggceecgcete
A DAV QS L AMSVDNTITOQOQNGPL
gtccagtggtatatcaacggctcggctatggaggtcgactggagctaccecgacggtccaa
vV Q w Yy I N G S A M E V D W S Y P T V Q
tatgtcctagatgggaacacgtcgtacccgegtgagctgaacctagtccagetggatgag
Yy v L. b 6 N T s Y P R E L N L V Q L D E
gcggaccagtggtactacttcegtcatccagaccgtgcaaggettgegtgtcaacctgecg
A D Q WYYy ¥ VI 0O TV Q G L R V N L P
cacccaattcatcttcatggccacgacttctacatcctcggegecggtecceggegagtgg
H P I H L H G H D F Y I L G A G P G E W
gacggcaacatcgatggcctgcagttcgacaaccctccgecggegecgatacggecaatgeta
pDb G N I D GL Q F DN P P R R DT A M L
cctgcgggtggctacctcatcctegectttccggeccgacaaccctggegectggetcecatyg
P A G G Y L I L A F P A DN P G A W L M
cattgccacatccecgttccacgtccagcagggettcecgggetgecagttcttggageggecg
H C H I P F HV QO Q G F G L Q F L E R P
gatgagattgagggcgtcatgggcgatacgagcccgttttacaacgagtgtgecggettgg
D E I E GV M G D T s P F Y NE CA A W
aaggactactatggtgggggccaggcttttcagcagtccgattecgggcttgtaa
K DY Y GG G Q A F Q Q0 s D S G L -

SEQ ID NO : 102
CHIEU DAI : 617
LOAT : PRT
SINH VAT : M.. phaseolina

MPFSPRLSICLLAFCSHIVFALSIPNVKDRTPHLSPRNYGFRFGNLSWGGAEPSDPLAQGAERLDDISLPAPEDG
CLFSKDARNCWRDNENIDTDFDERFPTTGKTVTYNLEITNTTMAPDGIERVVMAVNGQYPGPTLTADWGDTMVIN
VKNSLDHNGTGLHFHGLRQYKSNGADGANGITECPIAPGETKTYTFQCTQHGSSWYHSHYSVQYSDGVLGGITIIN
GPADAHYDHDLGVYMLSDWYHTPMFELAEAARHSTRGPPKADNGLINGTMKSPDGSLGAYGQIHVKKGLRYRIRV
MNVGTNDHYLFSVDGHNLTVIASDFVPVVPFSASSISLGVGQRYDVILIADODIDNYWIRSDPDSACSVNGNAGN
IKAILSYDTAPADAQPNSTRHSISSGCKDMAVVPRVANTVPSDRFADAVQSLAMSVNITQONGPLVQWYINGSAM
EVDWSYPTVQYVLDGNTSYPRELNLVQLDEADQWYYFVIQTVQGLRVNLPHPTHLHGHDEFYILGAGPGEWDGNID
GLQFDNPPRRDTAMLPAGGYLILAFPADNPGAWLMHCHIPFHVQOGFGLOFLERPDEIEGVMGDTSPFYNECAAW
KDYYGGGQAFQQSDSGL*

SEQ ID NO : 103

CHIEU DAI : 2415 (bao gdm 150 bp 5' UTR va 150 bp 3' UTR)
LOAT : ADN

SINH VAT : M. phaseolina

TCGAGCAAGATGAATGTATCCTCCGTGGAAAGTCTTTTTTCTCAGGGCGGCCGTCCGCTTTGACCTCTGCCCTCT
TGCTGGATTATAGAATACCCAGACGCCCATGTAGTGCATGGCCTTGTGAACTTACCCACCACCTCTCTCGCGAAG
ATGATTGGCCATTCTCTCGTAGCTGTAGCACTCGGCAGCGCAGCCATGGCACTGGCTCTTCCTCAGAGCCACGTC
CCCGCTGCTTGCATGAACGGTCCGCACTCTCGGAAGTGCTGGGGCAACTACTCCATCGACACGGACTGGTACACC
GAAACTCCATACACGGGCGTGGTGAGAGAATACTGGTTCCTGGTCGAGAATACCACCGTAGCACCAGATGTACAC
GCCCCTCTGGGTTGCGCCATTGGCAACGCATGGCAGGCTGACTTGGGGTGGCAGGGATATGAGACATGGGCTCTC
ACGGTAAACCGCTCGATTCCTGGACCAARCAATCGAGGCCAACTGGGGCGACGAAGGTAAAGTTGTTTCGACTGGG
ATTCGCCGGCCGATAATGCTTACTGCTACGCAGTAATCGTTCATGTCACCAATGGCATGGAGCGGAATGGTACCG
CAATCCATTTCCACGGCCTAAGGCAGCTGGGAGCCCACGARAATGGATGGTGTCCCTGGGGTTACGCAGTGTCCTA
TAGTACGCCCGTACCCTCTCTCTCTCGCACTGCTGCGCGCAAGCTATTGATACTTCTCAGGCTCCCGGACACTCC
TACACATACAAGTGGCGAGCTACTCAATACGGAACGGTGAATCCCCCCTCGAGGCAGAATCGGCCATACTTTAAC
TGACGGGTCTGAAAGAGCTGGTATCATTCCCACTTCAGCATGCAATACTCGGTCGGTCTACAGGGCCCGATCGTC
ATTCACGGACCTGCTACGGCAGACTATGACGAGGACCTGGGAACGGTCGTCTTGCAGGACTGGAGTCACACCTCT
CCGTTCGCCATGTGGTGGTACGCACGTGTGCCTTCCGGACCGCCCTCGCTCTCAAACTCGCTCATCAACGGCARAA
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AACGTCTTCTATTGCGACAGTACGACCGATTCGAGATGCTACGGTAACGGCACACGGTCGGAGTGGCGCTTTGAG
CAGGGGAAAAAGTATCGAATGAGGCTCATCAATACAGGCCTCTACTCAAACTTCCGTTTTGCCATTGACAACCAC
AACCTCACCGTTATTGCGACCGACTTTGTTCCTATCAAACCCTACACCACAGATAACGTGAGTCACCAACCCCTT
GCTTTCGTGCACTCTAACGAGACATTTCTCCCAGGTGGCAATTTCAATGGGGCAACGCTACGACATCGTCGTTGA
GGCAAATCAACCGGAAGGTGATTACTGGCTGCGGTAAGGCTCTAATGAATTGATCAGACATTGAAAARARAGGGG
GGCGGGGGGAACCCCATCAACTGACATTCAACCCTACCTAGGGCTATATGGCAAACATCCTGCTGCCCGAACGAC
TACTCAAACAATACCCTTGGCATAATCCGCTACACAGCARAACTCCACTGCCGAACCARACACAACAAGTCCTGCA
CTATCCTACCCGGACACATGCGGCGACGAGCCGGCAGCGAGCCTCGTGCCGCACCTGGCCCTCAACGCGAGCACG
CCGGCCGTCGTGCGCACCTACGACCTGTCCAAAGTCACACTCGAGCTGCCAAAGGGCTTCCTCTGGACACTGAAC
GACACCTACCTCTGGATCAACTGGTCGTCGCCAACGAACTTGAGGCTGGCCGAGGGCGGCGCCGCCGCTGCGGLG
AGCCTGCCCGCCGAATATCTCGCCGTCGACAGCCGGGCCGGCAACGAGGGACGCTGGGCGTATCTCGTGTTCAAC
GACGTCTCCGCCCGCAATCGCTCGCACCCGATGCACCTGCACGGCCACGACTTCTTCCTGCTCGGCACCGGCCCT
GGCTATTTTGAGTACGGCAGCAACAGCAGCAGCCTGGCGATGCTCAACCTGCACAACCCGCCTCGTCGCGACACG
GCGACCTGGCCCGAGTCTGGCTGGATGGTCGTCGCGTTCCTCATGGACAACCCGGGGAGCTGGCTGATCCACTGC
CACATCGCCTGGCACTCGAGCGAGTCGCTCGGCCTGCAGTTCCTGGAGAGCCCTGAGACGTATGTCCCTCGATTG
GAAGGCCAGAGATTGCGGGAGACGTGCGAGGCGTGGGATGCATTCTGGAATCGCCACGACTCATACGAGCAAGAG
GATGCGGGGATATAAGGGCCGCGAGGACTGCATGAACGCATGCTTTGGTCCTGCATGGAGGCTTCGTGAATTGGC
GGGAAAGATGTGACTAACTTCTTCCTCGCATGTTCTTGGCTCTCTCCTTCTCTACACTCTCTAAATAATCCGCAA
ATTTCCATGTGCGTA

SEQ ID NO : 104

CHIEU DAI : 1815

LOATI : ADN

SINH VAT : M. phaseolina
TEN/KHOA DAU HIEU : CDS

vI TRI : (1)...(1815)

atgattggccattctctcgtagectgtagcactcggcagecgcageccatggecactggetett
M I G H §S L v A V A L G S A A M A L A L
cctcagagccacgtcccecgcectgettgecatgaacggtceccgcactctcggaagtgetgggge
P Q S H V P A A C MN G P H S R K C W G
aactactccatcgacacggactggtacaccgaaactccatacacgggcgtggtgagagaa
N Y S I D T D WY T E T P Y T G V V R E
tactggttcctggtcgagaataccaccgtagcaccagatgtacacgccectctgggttge
Y W ¥ L V EN T T V A P D V H A P L G C
gccattggcaacgcatggcaggctgacttggggtggcagggatatgagacatgggetctc
A I G N A W Q A DL G W O G Y E T W A L
acggtaaaccgctcgattcctggaccaacaatcgaggccaactggggcgacgaagtaatce
T v N R s I p G P T I E A N W G D E V I
gttcatgtcaccaatggcatggagcggaatggtaccgcaatccatttccacggectaagg
vV H VvV T N G M E R N G T A I H F H G L R
cagctgggagcccacgaaatggatggtgtccctggggttacgcagtgtectatagetcce
Q L.G A H EM D GV P GV T Q C P I A P
ggacactcctacacatacaagtggcgagctactcaatacggaacgagctggtatcattcc
G H $ Y T ¥y K W R AT QY G T S W Y H S
cacttcagcatgcaatactcggtcggtctacagggcccgategtcattcacggacctget
H F S M Q ¥ S VvV 6 L 9 G p I V I H G P A
acggcagactatgacgaggacctgggaacggtcgtcttgcaggactggagtcacacctct
T A DY D E D L G T V V L 0 D W S H T S
ccgttegeccatgtggtggtacgcacgtgtgecttccggaccgecctegetcectcaaactceg
P ¥ A MW W Y A R V P S G P P S L S N S
ctcatcaacggcaaaaacgtcttctattgcgacagtacgaccgattcgagatgctacggt
L I N G K N V ¥F Y ¢ b s T T D S R C Y G
aacggcacacggtcggagtggcgectttgagcaggggaaaaagtatcgaatgaggctcatc
N G T R S E W R F E QO G K K Y R M R L I
aatacaggcctctactcaaacttccgttttgccattgacaaccacaacctcaccgttatt
N T G L Y S N F R F A I DNHNUL T V I
gcgaccgactttgttcctatcaaaccctacaccacagataacgtggcaatttcaatgggg
A T D F V P I K P Y T T D N V A I S M G
caacgctacgacatcgtcgttgaggcaaatcaaccggaaggtgattactggectgeggget
Q R Y DI V V EA N O P E G D Y W L R A
atatggcaaacatcctgctgcccgaacgactactcaaacaatacccttggcataatccge
I w ¢ T $s ¢ ¢C p N DY S N N T L G I I R
tacacagcaaactccactgccgaaccaaacacaacaagtcctgcactatcctacccggac
Y T A N S T A E P N T T S P A L S Y P D
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acatgcggcgacgagccggcagcgagcectegtgecgcacctggececctcaacgecgagecacg
T ¢ G b E P A A S L V P HL AL NA S T
ccggccgtcgtgegecacctacgacctgtccaaagtcacactcgagectgeccaaagggette
P AV V R T Y D L s K V T L E L P K G F
ctctggacactgaacgacacctacctctggatcaactggtcgtcgccaacgaacttgagg
L w T L N D T Y L W I N W S S P T N L R
ctggccgagggcggcgceccgecgectgecggegagectgeccgecgaatatcectegecgtegac
L A E G GA A A A A S L P A E Y L A V D
agccgggccggcaacgagggacgctgggegtatctcegtgttcaacgacgtctcecgecege
S R A G N E G R W A Y L V F N D V S A R
aatcgctcgcacccgatgcacctgcacggeccacgacttcecttcecctgetecggecaccggecect
N R S H P M H L H G H D F F L L G T G P
ggctattttgagtacggcagcaacagcagcagcctggcgatgctcaacctgcacaacceg
G Y F E Y G S NS s S L A ML N L H N P
cctcgtecgcgacacggcgacctggeccgagtctggetggatggtcgtecgegttectecatg
P R R DT AT W P E S G WMV V A F L M
gacaacccggggagctggctgatccactgceccacatcgcecctggcactecgagegagtegetce
D N P G S W L I H CH I A W H S S E S L
ggcctgcagttcctggagagecctgagacgtatgtcecectcecgattggaaggeccagagattyg
G L 9 F L E S P E T Y V P R L E G Q R L
cgggagacgtgcgaggcgtgggatgcattctggaatcgccacgactcatacgagcaagag
R E T ¢C EA W DA PF W NRHD S Y E Q E

gatgcggggatataa
D A G I -
SEQ ID NO : 105
CHIEU DAI : 604
LOATI : PRT
SINH VAT : M. phaseolina

MIGHSLVAVALGSAAMALALPQSHVPAACMNGPHSRKCWGNYSIDTDWYTETPYTGVVREYWELVENTTVAPDVH
APLGCAIGNAWQADLGWQGYETWALTVNRSIPGPTIEANWGDEVIVHVTNGMERNGTATHFHGLROQLGAHEMDGV
PGVTQCPIAPGHSYTYKWRATQYGTSWYHSHFSMQYSVGLOGPIVIHGPATADYDEDLGTVVLODWSHTSPFAMW
WYARVPSGPPSLSNSLINGKNVEFYCDSTTDSRCYGNGTRSEWRFEQGKKYRMRLINTGLYSNFRFAIDNHNLTVI
ATDFVPIKPYTTDNVAISMGQRYDIVVEANQPEGDYWLRAIWQTSCCPNDYSNNTLGIIRYTANSTAEPNTTSPA
LSYPDTCGDEPAASLVPHLALNASTPAVVRTYDLSKVTLELPKGFLWTLNDTYLWINWSSPTNLRLAEGGAAAAA
SLPAEYLAVDSRAGNEGRWAYLVENDVSARNRSHPMHLHGHDFFLLGTGPGYFEYGSNSSSLAMLNLHNPPRRDT
ATWPESGWMVVAFLMDNPGSWLIHCHIAWHSSESLGLOFLESPETYVPRLEGORLRETCEAWDAFWNRHDSYEQE
DAGI*

SEQ ID NO : 106

CHIEU DAT : 2275 (bao gdm 150 bp 5' UTR va 150 bp 3' UTR)
LOATI : ADN

SINH VAT : M. phaseolina

TCGATGCATCCCTCTCTGACGCAGATCTCTTTTATAAARACCGACTGTCATCCTCGATTGAGTCAGTCTTTGCTCA
AACGGACTTATTCAAAGGTCAGTTGGGTGAGTTGGGAGGCTGATGGATTCAGGATACTCTCCGGGCACGTTCGCC
ATGATTCGCCTTTTTCTCGTGCTCGGCTTTGTGGCCACGACATTGGCCAAGACTGTTACTTTTAACTGGAACATC
GGCTGGGTTTCTGCGGCTCCAGATGGATTTACACGGCCCGTCATCGGCATCAACGGGCTGTGGCCGCCTCCCGTC
TTAGAAGCCGACGTTAACGACACCATTATCGTAACCGCGCATAACTCGCTAGGCAATGAGACGACGAGCTTGCAC
TGGCATGGCATGTGGCAGAACAACTCGACTCATATAGACGGCGGAAGTAGAGTCTCGCAGTGCGAAATCCCTCTA
GGGGGCACCTTTACGTACAGGTTTAAGGCATACCCGGCAGGCACTTTTTGGTACCATTCTCACGCTATGGGCCAA
TATCCCGACGGCCTACGGGCCCCGATGATTATTCACGACCCTGATTCTGCTGCGGAGCAGGACGCCGATGAGCAG
CATATACTTACGGTCTCGGACTGGTACCGTAACCAGATGCCGCCGCTTATCCACCGCTATCTAACTACTCCTAAC
TATAACGGCGCCATGCCGAAACCCAACTCGAGCTTAGTTAACGACCAGCAGTCCAAGAGGCTAAACATCCGLCCCG
GGGCAGAAGAGCTATATCCGCATTATTAATATATCAGCGCTAGCAACGTTCTATCTACAGTTCGGTAGGTACATC
CCCCTTGTTGTACAGACAAAGCTAACGATTTAGATCAACACAACATGACTGTCGTTTCTATCGACGATGTTAACG
GTTGGTAATCCTGTTACTTATGCTACGCTAAGATGCATGTCGGCATATAAGCCGTAGTCGTATGCAAACACGTAA
GATTAAAGTGCTAACGACAGGTAGTCGAGCCCCAGAGTTGGGAGGCCCTAGAGATTACCCCCGGACAACGGTACG
ACGTTATCATCACCGGTCTAGAGAACCCCCAAAGAAACTATGCATTTATCAATAAGATGGCCGTTCTCGGCTTGC
AGAACAACAACATCCTCAGTTATRATTCGTCCTGGCCTGACCCAGAGCCATTGGCCGTGAGTAGGTTCAACCTCG
GAAGCGATATCAATCTAACTCCGCTTGACCACGAGCCACTGCTGGAGCCCGTGGACAAAACCTTCACCATGGAGG
TCAACAACCTCAACATCGACGGCGTAGGCTACCGGTGAGATTGCCCCGCGGCCCTTAATCCGCATGCCGCTTGCT
AACTTCGATACACAGCATCACGCAAGGCCCGTACCCCTACATTACCCCGCGCACACCCACTCTGTACACTGCCCT
AACCACCGGCTTTAATGCTACCARCCCCGCCATCTACGGCCAGACCAACTCTTACATCGTAGAAGCCGGCGATAT
CGTCCAGCTCGTTGTCAACAGCAACGACCTTGTCACAACTAACACCTCCGGCCGCGGGCACCCCATGCACTTGCA

-87-



28548

CGGCCACACCTTCCAAGTCGTGGGCCAATACGGCACCCACTGGGACGGCGACACCGCAARATTCCCTACCGTTCC
AATGAAGCGGGACACGACCGTTCTCTTCGCCGGCGGGAGCTTGGTCATTCGGTTCCAGGCGAACAATCCTGGTGT
CTGGATGTGTACGGCTCTCCTCCACTTTGCACGARAAACCCCAGTCCCCCGGCTGCTTGAAAAGCTTTTTGAACTG
ACCTTGTGAGTCGCGCAGTCCACTGCCATATCGAATGGCATCTCGACGCCGGCATGGCCGCCACAATCATCGAAG
CGCCGCTCGAGTTCCAGCGAAGCGGTCTGCGGATCCCGCCACAGCACCTCGCGGCGTGCCGGGCATTAAACTTAA
CGACCCGGGGCAATTGTGCCGGCAACACCGTTAACCTGGAGGATACGGCTGCGTGCAGAATCTACGACACTGATC
CTTGGGGGTGAGTTGCTCTGATTTCGCGTTAACGCAGCCTTTGCTGACGACTACCGCTTTCTGCAGTGCGCTTAT
CGGGGAACGTGAGACAGCACGTTGAATAACACGCTGGCGTAGCACCGTATTTTGTATAGACTACTTTTCCATGTT
AAATTTTTCTGTATACAGTTCGAAATAGATTCATTTAGGGACAAATACCAGAAACAGGCTCATCCGCAACTCATG
TGCACCCTGCGTAGATCGTTATGCT

SEQ ID NO : 107

CHIEU DAI : 1632

LOATI : ADN

SINH VAT : M. phaseolina
TEN/KHOA DAU HIEU : CDS

VI TRI : (1)....(1632)

atgattcgcctttttctcgtgectcecggetttgtggecacgacattggccaagactgttact
M I R L F L VvV L G F Vv A T T L A K T V T
tttaactggaacatcggctgggtttctgeggetccagatggatttacacggececgtcecatce
F N W N I G WV S A A P D G F T R P V I
ggcatcaacgggctgtggccgectccegtcttagaagceccgacgttaacgacaccattatce
G I N G L W Pp P P V L E A D V N D T I I
gtaaccgcgcataactcgctaggcaatgagacgacgagcttgcactggcatggecatgtgg
vV T A H N S L G N E T T S L H W H G M W
cagaacaactcgactcatatagacggcggaagtagagtctcgcagtgcgaaatcectcta
QO N N §S T H I D G G S R V S O C E I P L
gggggcacctttacgtacaggtttaaggcatacccggcaggcactttttggtaccattct
G G T F T Y R F K A Y P A G T F W Y H S
cacgctatgggccaatatcccgacggecctacgggceccccgatgattattcacgaccctgat
H A M G Q ¥ P D GL R A P M I I H D P D
tctgctgcggagcaggacgceccgatgagcagecatatacttacggtctecggactggtaccegt
s A A E Q DA DE Q H I L TV S D W Y R
aaccagatgccgccgcttatccaccgectatctaactactcctaactataacggcgecatg
N Q M P P L I HR Y L T T P N Y N G A M
ccgaaacccaactcgagcttagttaacgaccagcagtccaagaggctaaacatccgcececg
P K P N $ $S L v N D O O S K R L N I R P
gggcagaagagctatatccgcattattaatatatcagcgctagcaacgttctatctacag
G 9 K s Yy 1 R I I N I S A L A T F Y L Q
ttcgatcaacacaacatgactgtcgtttctatcgacgatgttaacgtcgagecccagagt
F D Q H N M TV V s I DDV NV E P Q S
tgggaggccctagagattaccecccggacaacggtacgacgttatcatcaccggtctagag
wW E A L E I T P G Q R Y D V I I T G L E
aacccccaaagaaactatgcatttatcaataagatggccgttctcggecttgcagaacaac
N P Q R N Y A F I N K MAUV L G L Q N N
aacatcctcagttataattcgtcctggectgacccagagccattggeccgtgagtaggtte
N I L §$ Y N S S W P D P E P L A V S§ R F
aacctcggaagcgatatcaatctaactccgettgaccacgagccactgctggagecegtg
N L G $s DI NL T P L D HE P L L E P V
gacaaaaccttcaccatggaggtcaacaacctcaacatcgacggcgtaggctaccgecatc
D K T F T™ME V N NTLNTDGV G Y R I
acgcaaggcccgtacccctacattacceccgegecacacccactctgtacactgecctaacc
T 0 G p Y P Y I T P R T P T L Y T A L T
accggctttaatgctaccaaccccgccatctacggccagaccaactcttacatcgtagaa
T G F N A T N P A I Y G Q T N S Y I V E
gccggcgatatcgtccagetcecgttgtcaacagcaacgaccttgtcacaactaacacctee
A G DI V Q L VvV N S NDIL V T T N T S
ggccgcgggcaccccatgcacttgcacggecacacctteccaagtecgtgggeccaatacgge
G R G H P M HL H G H T F Q V V G Q Y G
acccactgggacggcgacaccgcaaaattccctaccgttccaatgaagcgggacacgacce
T H W D G D T A K F P T V P M K R D T T
gttctcttcgececggcgggagettggtcattecggttccaggecgaacaatectggtgtetgg
v L F A G G S L Vv I R F QA NN P G V W
atgttccactgccatatcgaatggcatctcgacgccggcatggecgccacaatcatcgaa
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M F H C H I E W H L b A G M A A T I I E
gcgccgctcecgagttccagecgaagcggtcectgecggatcececgecacagcacctegeggegtge
A P L E F Q R S G L R I P P Q H L A A C
cgggcattaaacttaacgacccggggcaattgtgeccggcaacaccgttaacctggaggat
R AL N L TTWRGNICAGNT V N L E D
acggctgcgtgcagaatctacgacactgatccttggggtgcgecttatcggggaacgtgag
T A A C R I Y D T D P W G A L I G E R E

acagcacgttga

T A R -

SEQ ID NO : 108

CHIEU DAI  : 543

LOAT : PRT

SINH VAT : M. phaseolina

MIRLFLVLGFVATTLAKTVTEFNWNIGWVSAAPDGFTRPVIGINGLWPPPVLEADVNDTIIVTAHNSLGNETTSLH
WHGMWQNNSTHIDGGSRVSQCEIPLGGTFTYRFKAYPAGTFWYHSHAMGQYPDGLRAPMI ITHDPDSAAEQDADEQ
HILTVSDWYRNQMPPLIHRYLTTPNYNGAMPKPNSSLVNDQOQSKRLNIRPGOKSYIRIINISALATFYLOFDQHN
MTVVSIDDVNVEPQSWEALEITPGQRYDVIITGLENPORNYAFINKMAVLGLONNNILSYNSSWPDPEPLAVSRE
NLGSDINLTPLDHEPLLEPVDKTFTMEVNNLNIDGVGYRITQGPYPYITPRTPTLYTALTTGEFNATNPAIYGQTN
SYIVEAGDIVQLVVNSNDLVTTNTSGRGHPMHLHGHTFQVVGQYGTHWDGDTAKFPTVPMKRDTTVLFAGGSLVI
REFQANNPGVWMFHCHIEWHLDAGMAATI IEAPLEFQRSGLRIPPQHLAACRALNLTTRGNCAGNTVNLEDTAACR
IYDTDPWGALIGERETAR*

SEQ ID NO : 109

CHIEU DAI : 2052 (bao gém 150 bp 5' UTR va 150 bp 3' UTR)
LOAI : ADN

SINH VAT : M. phaseolina

GCAGCAACTACATCCGGGTAGGCATCAAACGCARAGATGGTACGGAGGGAGCACTGATGCGCTTTTATAGCTCAT
ATCAGCACAGCTGCGTGTAGTTGAATGGGACCGACCGAGTTTTTTTGTAGCCTCAATCTTTCCACGCTCCGAACC
ATGTCCTCAGATTCTCAGAAGCATGGCGCTGTGCTCCGTAGGCGCAGCATACCACAGCAACCAGAAGAAGAAACC
CCGCCTTCAACAACCCGGAAGTCATCGGARAATCGACATAGCGTTCTATCATGGTTTCTCTTTGTCCTTTCATGC
GCCATCTTCGCGACGTTTATTTCCTATCTCAATAGCGCAACGGCATACCAAACTGCGGGGTCTTATTACACAATA
ACTGGCCTCAAGGCTTTTCTGTCCCATGGGAACTCTGACAACAATTTCGACAGTCATCCTGGCAAGGGCCCATAC
GGCGGATCTCTGGGCCAGAACTTGCATCCTCGAGAGCACGTGGTCCGTGCTCCTAGTGTCAGGCACTACAGTTGG
AAGGTTACCAAGGCTTTTCGATACCCAGATGGGGTGAAAAAGGCTGTTTATCTGATTAACGACGGCTTTCTGGGA
CCCACAGTCGAAGCTCGTTCTGGCGATAGACTGGTGATTGAGGTCCAAAATGCGTTGGAAGACGAAGGTCTCTCC
TTCCACTGGCACGGTCTTTTAATGAGAGGTGCCAACTACATGGACGGTGCCGTCGGATTTACGCAAGACGCCATT
CACCCGGGCGCCAACTTCACGTATGAGTTCGATATCGCGGATGACCAAGCCGGCACATTTTGGTATCACGCTCAT
GACCAAGTGCAGCGGGCGGATGGCCTGTTCGGAGGACTGATCATCCATCGCCCGGAAACCGCAACTGGAGTCGCC
GATTTGGATAGATATGGGTACGATGAAGAGAGATTGCTGCTTATCGGACACTGGTACCATCGTTCCGCACAAGAT
GTCCTAGCGTGGTACATCAGTGCTGGGTCCTTTGGAAATGAGCCTGTGCCGGATTCACTCCTCATCAATGGAATG
GGAGCATTCAATTGCTCARAAGCTATTCCTGCGAGACCTGTGGAATGCATTAACTTTGAAGGAACTGCCACACCT
AATCTACAGTTCAACTTCACCAGACGTCACCGGCTGAGACTCGTCAACACTGGTACATTGGCTGGATTCACCTTG
AGCATTCCGGGTGCGGCCATGCAGGTCATCGAAGTTGACGGCGGCAATGCCGTTACCAGCGACTCTGAGAACGAC
ACTTCAGTAGGGAGCTTATATCCAGGCCAACGTGCCGACCTAATCCTCTCTTGGCCAGAGGATACTCTAGAAGCC
TCAAAAATTTCAATCACCCTTGACGGGGAGGACTTCAAGTACCCCAATCCAGCCCTGACTCGCACTCAGCACTTC
TCCATATTTCGCTCTGCCCCTGTCCCGAAGGARAAGAGCGAAGCCTCTGCCTCTTCGGAACAAGGCAGGCCAGAA
AGCCACGCACCACARAACCCTCATCGACCTCAATGCCCTTGTCAGCGCAGATATCATCACCCCATCACTGCCCCCT
GCCACTGAACACACTCTCGTTCTATACGCCAACACCCTCAAACTCTCCCACCGCGGCAACAAACCCCACGGCTAC
ATGAACCAAACCAGCTGGTCGCCGCAATCCTCTCCGCCCCGTCCGCTCATCGCGCTGCCGCGCTCCTCTTGGGAC
GCCAACCAGTTCGTCCCGCGCATCCCTCTTCCCAACGGCACCTCAGACGCGCCCTGGGTCACCATCGTCCTCAAC
AACCTGGACGACGGCTCGCACCCCTTCCACCTACATGGCCACGCGTTCTGGGTGCTCCAAACCCACGCCGCAGGG
TGGGGCTGGGGGTCGTGGAATCCATGAGCGGAGGAGCAGCCGCCGGGCGGCCCACTGGAGCTGCAGCGCGLCGGTG
ACGAGGGATACGGTCATGGTGCCGCGGAGGGGGTATGCGGTGCTGCGATTTAGAGCGGACAATGAGGGGCTCTGG
ATGCTGCACTGCCACAATTTGTGGCAT

SEQ ID NO : 110

CHIEU DAI : 1752

LOAI : ADN

SINH VAT : M. phaseolina
TEN/KHOA DAU HIEU : CDS

VI TRI t (1) (1752)

atgtcctcagattctcagaagcatggcgctgtgctceccgtaggcgecagcataccacageaa
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M S S D S Q K H G A VvV L R R R S I P O Q
ccagaagaagaaaccccgccttcaacaacccggaagtcatcggaaaatcgacatagegtt
P E E E T P P S T T R K S S E N R H S V
ctatcatggtttctctttgtectttcatgcgeccatcttcgcgacgtttatttectatctce
L $S W F L F V L S C A I F A T F I S Y L
aatagcgcaacggcataccaaactgcggggtcttattacacaataactggcctcaagget
N S A T A Y Q T A G S Y Y T I T G L K A
tttctgtcccatgggaactctgacaacaatttcgacagtcatcctggcaagggcccatac
F L S H G N S D NN F D S H P G K G P Y
ggcggatctctgggccagaacttgcatcctecgagagcacgtggtecgtgectectagtgte
G G S L G 9Q N L H P R E H V V R A P § V
aggcactacagttggaaggttaccaaggcttttcgatacccagatggggtgaaaaéggct
R H' Y S w K v T KA F R Y P D G V K K A
gtttatctgattaacgacggctttctgggacccacagtcgaagctecgttcectggecgataga
vV Y L I N~ b G F L G P T V E A R S G D R
ctggtgattgaggtccaaaatgcgttggaagacgaaggtctctccttccactggcacggt
L v I E V Q N A L E D E G L S F H W H G
cttttaatgagaggtgccaactacatggacggtgccgtcggatttacgcaagacgceccatt
L L. M R G A NY M D G AV G F T O D A I
cacccgggcgccaacttcacgtatgagttcgatatcgcggatgaccaageccggecacattt
H P G A N F T Y E F DI A DD QA G T F
tggtatcacgctcatgaccaagtgcagcgggecggatggectgttecggaggactgatcate
W Y H A H D Q V Q R A D G L F G G L I I
catcgcccggaaaccgcaactggagtcgecgatttggatagatatgggtacgatgaagag
H R P E T A T G V A DL D R Y G Y D E E
agattgctgcttatcggacactggtaccatcgttccgcacaagatgtcctagcgtggtac
R L L L T G H WY H R S A Q D V L A W Y
atcagtgctgggtcctttggaaatgagcctgtgecggattcactectcatcaatggaatg
I S A G S F G N E P V P D S L L I N G M
ggagcattcaattgctcaaaagctattcctgcgagacctgtggaatgcattaactttgaa
G A F N C S K A I P A R PV E C I N F E
ggaactgccacacctaatctacagttcaacttcaccagacgtcaccggctgagactcegte
G T A T P N L Q F N F T R R H R L R L V
aacactggtacattggctggattcaccttgagcattccgggtgecggeccatgcaggtcate
N T G T L A G F T L s I P G A A M Q V I
gaagttgacggcggcaatgccgttaccagcgactctgagaacgacacttcagtagggage
E VvV D GGG N AV TS D S E N D T S V G S
ttatatccaggccaacgtgccgacctaatcctctcttggccagaggatactctagaagece
L Y P G Q R A DL I L S W P E D T L E A
tcaaaaatttcaatcacccttgacggggaggacttcaagtaccccaatccagceccctgact
s Kk I s 1 T L D G E D F K Y P N P A L T
cgcactcagcacttctccatatttcgectctgecececctgtecccgaaggaaaagagcgaagcece
R T Q H F $ I F R S A P V P K E K S E A
tctgcctcttcggaacaaggcaggccagaaagccacgcaccacaaaccctecatcegaccte
s A S S E Q G R P E S HA P Q T L I D L
aatgcccttgtcagcgcagatatcatcaccccatcactgecccecctgcecactgaacacact
N A L V $ A DI I T P S L P P A T E H T
ctcgttctatacgccaacaccctcaaactctcccaccgecggcaacaaaccccacggctac
L v L. Y AN T L K L S H R G N K P H G Y
atgaaccaaaccagctggtcgccgcaatcctctecegecccecgtcecgetcategegetgeceg
M N Q T S W S P Q0 S s p P R P L I A L P
cgctcctcttgggacgccaaccagttcgtecccgegecatecectetteccaacggecacctea
R S S W D A N Q F V P R I P L P N G T S
gacgcgccctgggtcaccategtcecctcaacaacctggacgacggctcegecaccecttecac
D AP WV T I V L NNTL D DG S H P F H
ctacatggccacgcgttctgggtgctccaaacccacgeccgcagggtggggectgggggteg
L H G H A F W V L Q T HA A A G W G W G S

tggaatccatga

W N P -

SEQ ID NO 111

CHIEU DAI : 583

LOAT : PRT

SINH VAT : M. phaseolina
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MSSDSQKHGAVLRRRSIPQQPEEETPPSTTRKSSENRHSVLSWFLEFVLSCAIFATFISYLNSATAYQTAGSYYTI
TGLKAFLSHGNSDNNFDSHPGKGPYGGSLGONLHPREHVVRAPSVRHYSWKVTKAFRYPDGVKKAVYLINDGFLG
PTVEARSGDRLVIEVONALEDEGLSFHWHGLLMRGANYMDGAVGFTQDATHPGANFTYEFDIADDQAGTEFWYHAH
DQVORADGLFGGLITHRPETATGVADLDRYGYDEERLLLIGHWYHRSAQDVLAWYISAGSFGNEPVPDSLLINGM
GAFNCSKAIPARPVECINFEGTATPNLOQFNFTRRHRLRLVNTGTLAGFTLSIPGAAMQVIEVDGGNAVTSDSEND
TSVGSLYPGQRADLILSWPEDTLEASKISITLDGEDFKYPNPALTRTQHFSIFRSAPVPKEKSEASASSEQGRPE
SHAPQTLIDLNALVSADIITPSLPPATEHTLVLYANTLKLSHRGNKPHGYMNQTSWSPQOSSPPRPLIALPRSSWD
ANQFVPRIPLPNGTSDAPWVTIVLNNLDDGSHPFHLHGHAFWVLOTHAAGWGWGSWNP*

Tai liéu tham khéo
TAt c4 cac bing sdng ché Hoa Ky, don sang ché di cong b6 ctia Hoa Ky va don

PCT da cong bd duogc vién dan trong ban mo ta ndy chi nham muc dich tham khao.
Dang tuong duong

Maic du mdt s6 phuong 4n cua sang ché da dugc md ta va duge minh hoa trong
ban mo ta ndy, ngudi c6 hiéu biét trung binh trong linh vuc s& d& dang nhan thdy nhidu
phuong tién va/hodc cAu trac khac dé thuc hién cac chirc ning va/hodc dat duoc két
qua va/hodc mot hoac nhiéu vu diém dugc mé ta & day, va mdi bién ddi va/hodc cai
bién nay déu thudc pham vi ciia séng ché. Nguoi c6 hiéu biét trung binh trong linh vuc
s& nhan ra, hodc c6 kha ning x4c dinh bang cach sir dung khong gi khac hon cac thi
nghiém thong thudng, nhiéu dang twong duong dbi véi cac phuong 4n cu thé clia sang
ché duoc mo ta trong ban mo ta nay. Do do, can hiéu rang cac phuwong 4n néu trén
duoc thé hién chi dé 1am vi du va, trong pham vi clia cac yéu cau bao ho kém theo va
cac dang tuong tu clia chung; sang ché c6 thé duoc thuc hién theo cach khac véi

nhitng gi d3 dugc md ta va dugc yéu cau bao ho cuy the.
Don lién quan

Pon nay hudng quyén wu tién ciia Don dang ky sang ché tam thoi Hoa Ky s6
61/683913, ndp ngay 16 thang 8 ndam 2012, ndi dung cua don dugc dua vao bang cach

tham chiéu.
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YEU CAU BAO HOQ
1. Polynucleotit dugc phan 14p ma héa cho lignin peroxidaza cé chta trinh tu

nucleotit ¢6 do twong ddng it nhit 12 80% so véi trinh tu nucleotit nhu néu trong SEQ

ID NO. 1, 2, 4, 5, 7 hoic 8, hoac hdn hop bét ky cta chung.

2. Polypeptit lignin peroxidaza dugc phan ldp c6 chira trinh tu axit amin c6 d
tuong dong it nhat 1a 70% so véi trinh tw axit amin nhw néu trong SEQ ID NO. 3, 6
hoic 9, hoic hdn hop bat ky ctia chiing.

3. Chu truc bidu hién chira polynucleotit dugc phan lap theo diém 1, trong d6
polynucleotit néi trén dugc lién két co diéu khién véi it nhat mét trinh ty diéu hoa dich
ma, trinh ty diéu hoa dich mé nay c6 vi tri lién két ribosom, trinh tu khai dau dich ma,
hodc trinh tu két thac dich ma, hodc su két hop cta ching, lam tdng cudng su biéu
hién cta polypeptit ma c6 do tuong dong it nhét 12 70% so véi trinh tu axit amin nhu
néu trong SEQ ID NO. 3, 6 hoac 9, hodc hdn hop bét ky cua ching.

4. Chu trac gen téi té hop chira polynucleotit theo diém 1, trong dé polynucleotit
¢6 thé biéu hién trong t& bao chu dé tao ra mot enzym 1am thoai bién lignin.

5. Chu trac gen tai td hop theo diém 4, trong d6 cdu tric nay con bao gdm thém
ving trinh ty khéi diu duoc lién két c6 didu khién dé ting cudng sy biéu hién cia
khuon polynucleotit.

6. Thé bién nap chtra cic cAu tric biéu hién theo diém 3 hodc céu tric gen tai td
hop theo diém 4, trong d6 thé bién nap ndéi trén tao ra enzym lam ting toc su thoai bién
lignin.

7. Néim chuyén gen cta M. phaseolina c6 su thoai bién lignin duoc ting cudng cé

chtra cu tric biéu hién theo diem 3 hodc cau tric gen tai td hop theo di€ém 4.
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1155bp — [

Fig. 3

1276bp —— [

Fig. 4
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1234bp

Fig. 5

964bp

Fig. 6
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Fig. 7

1644bp

Fig. 8
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1265bp ———»p

Fig. 9

475bp

Fig. 10
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Fig. 11

1177bp

Fig. 12
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Fig. 13

1172bp

Fig. 14
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1488bp —> ,

Fig. 15

800bp

Fig. 16
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1935bp

Fig. 17

2033bp

Fig. 18
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2172bp

Fig. 19

1944bp

Fig. 20
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Fig. 21

Fig. 22
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1246bp

Fig. 23

2083bp — /8

Fig. 24
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788bp

Fig. 25

Fig. 26
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Fig. 27

Fig. 28
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2858bp ————p

Fig. 29

Fig. 30
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2382bp

1405bp

Fig. 32
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2099bp

Fig. 33

633bp

Fig. 34
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Fig. 35

1873bp

Fig. 36
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