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(54) POLYNUCLEOTIT BUQC PHAN LAP MA HOA PECTAT LYAZA TU NAM
MACROPHOMINA PHASEOLINA, PHAN TU AXIT NUCLEIC, VAT TRUYEN
VA CAU TRUC BIEU HIEN CHUA POLYNUCLEOTIT NAY
(57) Sang ché dé cap dén polynucleotit dugc phan 1ap ma hoa cho enzym, c6 ngudn gde tir
nam Macrophomina phaseolina ("M. phaseolina"), chiu trach nhiém vé viéc lam thoai hoa,
va nod co6 chira va/hoac gém c6 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, 1, 4, 7, 10, 13, 16, 19, 22, 25, 28,
31, 34, 37, 40, 43, 46, 49, 52, 55, 58 va 61, hodc trinh ty bd sung cua cac trinh ty nay. Sang
ché ciing dé cap dén polypeptit dugc phan 1ap duoc ma hoa boi trinh tir 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
va 63; cau truc gen tai t6 hop c6 chira polynucleotlt nam bién nap va chuyén gen c6 chira
ciu trac gen tai to hop, v6i hodc co su san xuit ting cuong cua enzym lam thoai blen
pectin. Polypeptit theo sang ché c6 the duoc su dung, trong s6 nhirng thir khac, dé san xuit
nudc ép trai cay, san pham dét, bot gidy va gidy, ca phé, tra va chat chiét dau va xu 1y nudc
thai san sinh ra pectic.
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Linh vuc k§ thuit dwgc dé cap

Sang ché dé cap dén polypeptit dugc phan 1ap tr M. phaseolina ¢6 hoat tinh
pectat lyaza va polynucleotit dugc phan 1dp méa hoa cho polypeptit nay, va phuong
phap san xuét va st dung cac polynucleotit va polypeptit ndy. Sang ché ciing dé cap
dén chu tric axit nucleic, vat truyén, va té bao cha ¢é chira polynucleotit ciing nhu 1a
phuong phép san xuit va st dung polypeptit nay. Polypeptit theo sang ché co thé duoc
str dung, cung voi nhitng thur khac, trong cdng nghiép dét dé gidm va khir keo soi va
vai; trong cong nghiép thuc pham dé chiét nuéc ép trdi cay va rau; trong cong nghiép
gidy dé san xut gifly c6 chat lugng tbt; va ciing dé 1én men ca phé va tra, chiét dau va

xtr ly nuéce thai san sinh ra pectic.
Tinh trang ky thuit cia sang ché

Pectin 1a nhoém di polyme phtrc hop, c6 mét ¢ 16p méng & gifta cuia thanh té bao
thuc vét so cap va déng vai trd lam chét gin gian bao. Ching ciing ¢6 chirc ning quan
trong trong viéc diéu hoa nudc cla thuc vat do ban chét keo cua chung. Lép mong &
gifta ma nidm & gitra cc thanh té bao chu yéu duoc tao thanh tir protopectin (dang
khong tan cia pectin).

~
XA22

Pectin duoc tao thanh bdi hai vung xéc dinh khac nhau: vung “nhan” va vung
"c6 16ng". Ving “nhin” gdm cé khung chinh ctia axit D-galacturonic dugc lién két a-
1,4, tao thanh axit polygalactouronic c6 mot s6 nhém carboxyl duoc este hoa bing
metanol (Rouse A. Pectin: distribution, significance. In: Nagy S, Shaw P, Veldhuis
Meds. Citrus Science and Technology, Vol I. Westport CT: AVI publishing Inc.
1977). Trong ving “c6 16ng”, khung chinh axit galacturonic bi lam dut bang don vi L-
rhamnoza dugc lién két a-1, 2.

Pectin/pectat lyaza giai tring hop pectin trong vung nhdn, ma phén giai lién két
glycosidic thong qua su tich B dé tao ra oligome ma la dau khong khtr chua no 4, 5
(Lombard V, Bernard T, Rancurel C, Brumer H, Coutinho PM, Henrissat B. A

hierarchical classification of polysaccharide lyases for glycogenomics. Biochem J.
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2010;432(3):437-444). Trong khi d6 rhamnogalacturonaza chia ra trong cac vung co
16ng cua pectin (Jensen MH, Otten H, Christensen U, Borchert TV, Christensen LL,
Larsen S, Leggio LL. Structural and biochemical studies elucidate the mechanism of
rhamnogalacturonan lyase from Aspergillus aculeatus. J Mol Biol. 2010;404(1):100~
111).

Pectin esteraza thiy phéan pectin thanh metanol va axit polygalacturonic. Enzym
ndy c6 thé duge tao ra boi mot s6 ndm bao gdm Aspergillus sp, Botrytis cinerea,
Fusarium monilforme, Rhizopus stolonifer, Trichoderma sp., v.v., (Polizeli ML, Jorge
JA, Terenzi HF. Pectinase production by Neurospora crassa: purification and
biochemical characterization of extracellular polygalacturonase activity, J. Gen.
Microbiol. 1991;137: 1815-1823). Nhung Aspergillus 12 ngudn chinh dé san xudt
thwong mai pectin esteraza (Torres EF, Aguilar C, Esquivel JCC, Gonzales GV.
Pectinase. In: Enzyme Technology, Pandey, A., Webb, C., Soccol, C.R., Larroche, C
(Eds), Asiatech Publishiers Inc., New Delhi, India, 2005. pp. 273-296).

Enzym lam thoai bién pectin 1a cong cu quan trong trong nganh cong nghiép
thuc phim, trude hét dé xir 1y trai cay va rau chang han nhu sy san xudt nu6c ép trai
cdy hodc san xuét ruou. Cac linh vuc Gmg dung khac bao gdm cong nghiép bot gidy va
gidy (Reid I, Ricard M. Pectinase in papermaking: solving retention problems in
mechanical pulps bleached with hydrogen peroxide. Enz. Microbiol. Technol.
2000;26:115-123), thirc an gia suc (Barreto de Menezes TJ, Salva JG, Baldini VL,
Papini RS, Sales AM. Protein enrichment of citrus wastes by solid substrate
fermentation. Proc. Biochem. 1989;23:167-171), giﬁm soi lanh va céc loai soi rau khac
(Hoondal GS, Tiwari RP, Tiwari R, Dahiya N, Beg QK. Microbial alkaline pectinases
and their applications: a review. Appl. Microbiol. Biotechnol. 2000;9:409-418), Ién
men ca phé va tra (Gar JG. Tea, coffee and cocoa. In: wood BJB, editor. Microbiology
of fermented foods. 1985;vol 2. London: Elsevier Sci. Ltd. pp:133-154), chiét dau
(Scott D. Enzymes, industrial. In: Encyclopedia of Chemical Technology. Grayson M,
Ekarth D and Othmer K (eds), 1978; Wiley, NY. pp: 173—-224), 1am sach bang phuong
phép sinh hoc sgi bong (Singh R, Saxena S, Gupta R. Microbial pectinolytic enzymes:
A review. Proc. Biochem. 2005;40:2931-2944), khir keo sg¢i vé thuc vat (Kapoor M,
Beg QK, Bhushan B, Singh K, Dadich KS, Hoondal GS. Application of alkaline and
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thermostable polygalacturonase from Bacillus sp. MGcep-2 in degumming of ramie
(Boehmeria nivea) and sunn hemp (Crotolaria juncia) bast fibers. Proc. Biochem.
2001;36:803-817), cong nghiép dét (Karmakar SR. Chemical technology in the
pretreatment processes of textiles. In: Textile science and technology serieslst ed.,
Amsterdam: Elsevier Science B.V. 1999; p. 12) va quéan Iy chét thai (Kashyap DR,
Vohra PK, Chopra S, Tewari R. Applications of pectinases in the commercial sector: a
review. Biores. Technol. 2001;77:215-227). WO 98/45393 boc 16 hop phan tay rira c6

chira protopectinaza c6 kha nang tay rira khac thuong déi véi dit ban.

Céc enzym nay dugc st dung & dang riéng ré hodc pha tron (hdn hop) trong
cdng nghiép. Vi duy, trong nganh cong nghi€p thuc pham né duoc sir dung dué6i dang
enzym don 1¢ chang han nhur pectin esteraza can cho sy gel hoa ciing nhu 1a dang két
hop cta céc enzym khéc nhau chang han nhu pectin esteraza véi polygalacturonaza
can cho su hoéa long cia nguyén liéu thuc vat (Heldt-Hansen HP, Kofod LV,
Budolfsen G, Nielsen PM, Hiittel S, Bladt T. Application of tailor made pectinases. In:
Visser J and Voragen AJG (eds), Pectin and Peactnases. Progress in Biotechnology.

1996;14:463-474).

Su tach dong va su biéu hién cia mdot sb enzym thu duoc tor Aspergillus niger
da duogc bao cdo. EP0278355 mo ta su tdch dong cua gen pectin lyaza, trinh ty va su
biéu hién cua chung. EP0353188 bd sung mdt sd pectin lyaza khac. EO0421919 boc 16
hai polygalacturonaza va endo-polygalacturonaza khac da dugc bdc 1§ trong
EP0388593. C4 hai don sang ché nay déu st dung Aspergillus niger 1am ngudn gen.
WO 94/14952 mo ta ba enzym c6 hoat tinh endo-polygalacturonaza thu duogc tur
Aspergillus aculeatus. Tuy nhién, khdng c6 cong bd nao dugc bao cao vé viée tach
dong ctia gen ma héa cho enzym lam thodi bién pectin tir M. phaseolina.

Sang ché thuc hién nghién ctru hé gen dé boc 16 gen va protein duoc ma hoa
cta chiing ciia enzym lam thodi bién pectin c6 ngudn gdc tir M. phaseolina ma c6 thé
dugc sir dung, ngoai nhiing céi khac, trong cac quy trinh cong nghi¢p hodc nhim muc

dich cong nghiép.

Ban chit ky thuit ciia sang ché
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Ngoai nhiing cai khac, sang ché dé cap dén enzym lam tho4i bién pectin ma c6
thé thu dugc tr M. phaseolina. Séng ché ciing dé cap dén viéc st dung nidm M.

phaseolina trong viéc lam thoai bién pectin.

Muc dich chinh theo sang ché 12 boc 16 bd trinh tu nucleotit ma hoa cho pectat
lyaza (SEQ ID NO. 1, va 2, ctia ndm M. phaseolina). D6i v6i mbi gen theo sang ché,
trinh ty khung doc m& (ORF) duoc tao din xuét bang tay tir trinh tu hé gen twong (mg
béng céch bé di céc trinh ty intron du doan va ndi cac trinh tu exon cung nhau. Vit

truyén, vat truyén bi€u hién, va té bao chu c6 chura gen enzym ciing duoc bao gom.

Ngoai ra, sang ché d& xuét trinh tu polypeptit suy ra tir trinh tu ORF clia gen.
Trinh tu polypeptit theo sang ché tuong tmg véi trinh tyr polypeptit cia pectat lyaza
(SEQ ID NO. 3). Sang ché ciing dé cap dén polynucleotit dugc phan 1ap c6 chia phan

bd sung cua trinh tu nucleotit duwgc mo ta ¢ trén.

Muc dich khac cta sang ché 12 dé xuét thong tin sinh hoc phan tir va di truyén
clia gen va enzym néu trong muc dich chinh dé dugc khai thac/str dung dé diéu hoa,

chuyén héa sy thodi bién pectin dé san xuat san phdm cong nghiép c6 gia tri.

Ngoai ra, muc dich cua sang ché 13 1am thuén loi cho sy san xuét in vitro cla
polypeptit 1am thodi bién pectin, va sang ché ciing bao gdm céu trac biéu hién c6 kha
nang biéu hién polypeptit c6 chia it nhét 80% axit amin lién tiép nhu néu trong SEQ
ID NO. 3. Tét hon 13, chu trac biéu hién da cai xen ADN hodc cADN bang cic
nucleotit lién tiép nhu néu trong SEQ ID NO. 2.

Muc dich khéc cua sang ché boc 16 cdu triic gen tai t6 hop ¢ chira khudn
polynucleotit ¢é trinh ty nucleotit néu trong SEQ ID NO. 2, trong dé khudn
polynucleotit ¢6 thé biéu hién & t& bao chi dé tao ra enzym ma lam thoai bién pectin.
Tét hon 13, cdu trac gen tai td hop con bao gdm ving trinh tur khéi dau duoc lién két co
didu khién dé tang cuong su biéu hién cia khudn polynucleotit.

Mot trong sb cac phuong an dwgc uu tién clia séng ché 14 ching ms6 cta M.
phaseolina duge phan 14p tr cdy day bi nhiém. Polypeptit dugc phan 1ap cling t6t hon
12 ¢6 ngudn géc tir chiing nay.

Ngoai ra, muyc dich ciia sang ché 1a dé xuét phuong phap tiém nang kha thi vé

mat thuong mai dé phén l4p enzym lam thodi bién pectin tir M. phaseolina dé bat kip



28549

nhu cau ngay cang tang doi véi, trong s6 nhiing thir khéc, viéc san xudt nudc ép trai

cy, san pham dét, bt giay va giay, ca phé, tra va chat chiét dau.

Muc dich khac cia sang ché 1a sir dung chat lam thodi bién pectin trong viéc xu
1y thirc an gia stc, nudce ép trai cdy, san pham dét, bot gidy va gidy, ca phé, tra va chit

chiét dau, giam/khir keo cta sgi vo.

Ung dung bét ky hodc tit ca cac ing dung c6 kha ning dwoc phaét trién thanh bo
kit dé thvong mai hoa dudi dang san phim nghién ciru hodc dudi hang cung cdp cho
cdng nghiép va céc tng dung khac. Bo kit c6 thé c6 chira polynucleotit va/hodc
polypeptit twong tng véi mot hodc nhiéu gen M. phaseolina theo sang ché, khang thé,

va/hodc chit phan tmg khac.

Theo khia canh tha nh4t, muc dich cua sang ché 1a cung cép trinh tu
polynucleotit dugc phan 14p c6 dd tuong dong it nhat 14 80% so véi trinh tu nucleotit
duge néu trong SEQ ID NO. 1 hodc 2, hoic dang két hop bét ky clia ching hodc trinh

tu bd sung cia chiing, trong d6 polynucleotit néi trén ma héa pectat lyaza.

Theo khia canh thir hai, muc dich cia sang ché 1a cung cép doan do axit nucleic
duoc phan ldp ma su lai héa duédi didu kién nghiém ngit trung binh véi trinh tu
polynucleotit dugc phén 1ap bao gbm trinh tu nuleotit dugc néu trong SEQ ID NO. 1
hoic 2, hodc dang két hop bit ky cua ching hodc trinh tur bd sung cua chung, trong dé
polynucleotit ndi trén ma hda pectat lyaza, va trong do didu kién nghiém ngit trung
binh bao gém su lai héa vdi ADN lién két v6i bd loc & 6x natri clorua/natri xitrat
(SSC) & khoang 45°C sau d6 1a mot hodc nhiéu 1an rira trong 0,2xSSC/0,1% SDS &
khoang tir 50 dén 65°C.

Theo khia canh tht ba, muc dich ciia sang ché 1a cung cip phan tir nucleic chira
trinh tu polynucleotit theo khia canh tha nhét lién tuc béng cach dung codon trong mot
trinh tr ma hoa ma ma héa protein hodc peptit khac loai.

Theo khia canh thir tw, muc dich cua sang ché 1a cung cip vét truyén tai to hop
chira trinh tu polynucleotit dugce phan lap theo khia canh thir nhit.

Theo khia canh thtr nam, muc dich ca sang ché nay 1a cung cip ciu tric bidu
hién chira trinh ty polynucleotit dugc phan 14p theo khia canh thu nhét, trong d6 trinh

tu polynucleotit két hop cé didu khién v6i mot trinh tu nucleotit diéu hoa chira tin hiéu
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diéu hoa phién ma hodc dich mé, hodc ca hai, di€u khién sy biéu hién cua trinh ty

nucleotit trong t€ bao chu.

Theo khia canh thir sdu, muc dich ctia sang ché la cung cap t€ bao chu duge xu

Iy di truyén chira trinh tu polynucleotit dugc phén 14p theo khia canh thir nhét.

Theo khia canh thir bady, muc dich cua sang ché nay 1a cung cdp phuong phap

tao polynucleotit gdm c6 cac budc:

i) nudi cay té bao dugc bien nap vi mot cau tric biéu hién theo khia canh thr

nim & didu kién c6 hiéu quéa dé tao ra polypeptit; va
ii) phén 1ap polypeptit.

Theo khia canh thir tim, muc dich cua sang ché nay 14 cung cip polypeptit dugc
phan 14p gdm mét trinh tu axit amin c¢6 do tuong dong it nhét 1a 80% so véi trinh tur
axit amin duoc chon tir nhém SEQ ID NO. 3 hodc dang két hop bat ky cta ching, va

thé hién hoat tinh xtc tac ctia pectat lyaza.

Theo khia canh thir chin, muc dich cta sang ché 1a cung cip protein kham gdm
c6 polypeptit theo khia canh thtr tdm duoc dung hop qua lién két cong hoéa tri v6i trinh

tu axit amin cua polypeptit thir hai.

Theo khia canh thd mudi, muc dich ctia sang ché la cung cap mot t€ bao chu,

bao gdom cau triic bi€u hién theo khia canh thir nam.

Theo khia canh mudi mot, muc dich cia sang ché la cung cap nam chuyén gen

cua M. phaseolina.

Ngudi ¢6 hidu biét trung binh trong linh vuc s& d& dang nhén ra rang sang ché
duoc lam cho thich hop dé thyuc hién cac muc dich va dat duogc cac két quéa va ich loi
da néu, ciing nhu la cdc muc dich vbn ¢6 trong d6. Cac phuong dn duge md ta trong
ban md ta nay khong nham lam giéi han hodc hat ché pham vi cta sang ché.

Céac dac diém, khia canh va uu diém nay va cac dac diém, khia canh va uu diém
theo sdng ché s& tr& nén dé hiéu hon khi tham khao phin md ta va cac yéu cu bao ho

dudi day.
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Mo ta van tat cac hinh vé

Céac hinh v& kém theo, ma dugc két hgp vao va tao thanh mét phan cia ban mo
ta, minh hoa cac phuong an cia sang ché va cung v4i phan mo téa, dé giai thich nguyén

ly cua sang cheé.

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

Fig. 2 1a anh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 1a polynucleotit cia pectat lyaza cua SEQ ID NO. 4 va duong M 1a thang khoi
lugng phan tr ADN.

Fig. 3 1a anh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 1a polynucleotit cia pectat lyaza cia SEQ ID NO. 7 va duong M 1a thang khoi
luong phén ttr ADN.

Fig. 4 1a anh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 1a polynucleotit cia pectat lyaza cuia SEQ ID NO. 10 va duong M la thang
khéi lugng phan tir ADN.,

Fig. 5 1a anh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 Ia polynucleotit cia pectat lyaza cua SEQ ID NO. 13 va duong M la thang
khéi lugng phan tir ADN.

Fig. 6 1a anh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 1a polynucleotit cta pectat lyaza cia SEQ ID NO. 16 va duong M la thang
khdi lwong phan tir ADN.

Fig. 7 1a anh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 1a polynucleotit cia pectat lyaza cia SEQ ID NO. 19 va dudong M la thang
khéi luong phan tir ADN.

Fig. 8 1a anh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6

dudng 1 1a polynucleotit cta pectat lyaza cia SEQ ID NO. 22 va duong M la thang
khéi lugng phan tir ADN.
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Fig. 9 la anh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 1a polynucleotit ctia pectat lyaza C cia SEQ ID NO. 28 va duong M 1a thang
khdi lugng phan ti ADN.

Fig. 10 1a anh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 1a polynucleotit cia pectat lyaza C cua SEQ ID NO. 31 va duong M 1a thang
khéi lugng phan tir ADN.,

Fig. 11 1a anh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 1a polynucleotit cia pectat lyaza C cua SEQ ID NO. 34 va duong M la thang
khéi luong phan tir ADN.

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

Fig. 13 1a anh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 1a polynucleotit cia pectat lyaza C cua SEQ ID NO. 40 va duong M la thang
khéi lugng phan tir ADN.

Fig. 14 1a 4nh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 1a polynucleotit cia pectat lyaza C cua SEQ ID NO. 43 va dudng M la thang
khéi luong phén tir ADN.

Fig. 15 1a anh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 1a polynucleotit ctia pectinesteraza ciia SEQ ID NO. 46 va duong M la thang
khéi lugng phan tir ADN.

Fig. 16 14 anh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 1a polynucleotit cta pectinesteraza cia SEQ ID NO. 49 va dudong M la thang
khéi lwong phén tir ADN.

Fig. 17 1a anh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6

duong 1 1a polynucleotit cia pectinesteraza ctia SEQ ID NO. 55 va duong M Ia thang
khéi lugng phén tir ADN.
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Fig. 18 1a anh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 1a polynucleotit cia rhamnogalacturonaza ciia SEQ ID NO. 58 va duong M la

thang khdi luong phan tir ADN.

Fig. 19 14 anh dién di trén gel agaroza thé hién két qua khuéch dai PCR trong d6
duong 1 1a polynucleotit ctia rhamnogalacturonaza cua SEQ ID NO. 61 va duong M la
thang khéi luong phan tir ADN.

M5 ti chi tiét sang ché

Céac dinh nghia va/hodc phuong phip duoc néu trong ban md td nay xac dinh
sang ché va huéng dan nguoi c6 hiéu biét trung binh trong linh vuc thuc hién séng
ché. Trir khi ¢6 chi dan khéc, cac thuat ngit can dugc hiéu theo cach dung thong
thudong cta ngudi c6 hiéu biét trung binh trong linh vuc thich hgp. Trong trudng hop
ma dinh nghia va’/hodc phuong phap bét ky duoc phat hién 1a khong théng nhat véi
dinh nghia va/hoic phuong phap bat ky néu trong tai liéu tham khdo séng ché hoac
khong phai sang ché bat ky duoc vién dan trong ban md ta ndy hogc trong tai liéu tham
khao bét ki dugc tim thiy & noi khac, can hiéu rang dinh nghia va/hodc phuong phap
da duge d@ cap ma duoc cung cép/dugc thira nhan 1o rang trong don nay s& dugc st
dung trong ban mo ta nay. Céac thuét ngir sd it bao gdm ca nghia sd nhiéu trir khi ndi
dung chi ra rd rang theo cach khac. Tuong tu, tr "hodc" dugc du dinh la bao gdm ca
"va" trir khi ndi dung chi ra rd rang theo cach khac. Do d6 "gdm ¢6 A hodc B" nghia la
bao gdm A, hodc B, hoic A va B. Cén hiéu thém rang tAt ca cac gid tri kich thuéc bazo
hodc kich thudc axit amin, va tht ca trong lugng phan ti hodc khdi lugng phén tu,
duoc néu dbi voi axit nucleic hodic polypeptit 1a xap xi, va dugce néu dé mo ta. Mic du
phuong phéap va nguyén li¢u twong ty hodc twong duong v6i phuong phap va nguyén
liéu duge mo ta trong ban md ta ndy c6 thé dugce sir dung trong viéc thyc hién hodc thir

nghiém sang ché, phuong phap va nguyén liéu thich hgp duge mo ta dudi day.

Sang ché dé xuit trinh tu nucleotit cia gen M. phaseolina tham gia vao su thoai
bién pectin. Gen ma hoa cho protein ¢6 hoat tinh enzym lam thoai bién pectin ma dé
sir dung trong nganh cong nghi€p bao gbm thyuc pham, thirc An gia suc, gidy, chit chiét
diu, dét, nude thai hodc duoc quan tAm trong cdng nghiép. Pugc md ta trong ban md

ta4 nay dudi day la gen theo sang ché va gen khédc cta viéc boc 10, viéc xac dinh, xac
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dinh dac diém, cai bién, va phuong phap st dung ching trong cac quy trinh cong

nghiép khéic nhau.

Trinh tu nucleotit cia ADN hé gen M. phaseolina dugc thu léy béng cach doc
trinh tu ADN béng sung bin gen ngéu nhién hé gen hoan chinh. ADN hé gen dugc
didu ché tir su phéan ldp M. phaseolina ms6 dugc phan lap tir cdy day bi nhidém
(Corchorus spp.). Trinh ty nucleotit dd dugc tao ra duge lip rap dé tao thanh gia treo
va gi4d d& bang thiét bi lip rap Newbler. Trinh tu nucleotit dugc chi thich ban dau
bang chuong trinh phin mém, ching han nhu Augustus, Glimmer M (The Institute of
Genome Research, Rockville, Md.) va Evidence Modeler (EVM), ma ¢6 thé xac dinh
cac vung ma hdéa gia dinh, cac intron, va chd ghép ndi. Su lya chon tu dong va béng
tay khéac nita cua trinh tu nucleotit dugc thuc hién dé tinh ché va thiét 1ap dac diém

chinh xac cta cdc vung ma hoda va céc ddc diém gen khac.

Trinh ty hé gen theo sang ché ma ma héa cho enzym lam thoai bién pectin dugc
x4c dinh trude hét bang cach so sanh trinh tir nucleotit cia ADN hé gen M. phaseolina
va trinh tu nucleotit cia gen enzym da biét cua vi sinh vat khac. Trinh tu nucleotit cta
cac gen M. phaseolina nay, khung doc ma, vi trf ciia cdc exon va cédc intron, cAu trac
cla enzym, va su hitu ich tiém nang cia chung trong cic nganh cong nghiép khac
nhau, chang han nhu cic enzym tham gia vao viéc san xudt thyc phdm va thirc an chan

nudi, do uong, vai dét va thudce tay, chua dugce biét dén.

Trén 14000 cADN tir M. phaseolina dugc doc trinh ty mot ph'?m hoac toan bo.
Trong s6 chung hai muoi mét cADN ma héa cho enzym méi ¢6 vai trd gia dinh trong
su thoai bién pectin dugc phat hién.

Khung doc m¢ (ORF) dugc phén tich béng cach doc trinh tu hoan toan hoac
mot phan cia cdc dong ctia thu vién cADN c¢6 ngudn goc tir mARN M. phaseolina va
dwoc phan tich thém bang cach sir dung phan mém phan tich trinh tu, va bang cach xéc
dinh d6 twong déng véi cac trinh tu da biét trong co s& dir lidu (cong cong/tu nhan).

Trong ban mo ta nay, mot sb thuat ngtt dugc st dung trong toan b ban mo ta

c6 nghia nhu dugc chi ra trir khi duge chi ra 0 rang 1a ¢6 nghia khéc.

Thuét ngit “gen”, nhu duge dung trong ban mo td nay, dugc x4c dinh la trinh tu

hé gen ctia nAm M. phaseolina, cu thé 14 trinh tu polynucleotit ma héa cho polypeptit
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cia mot loat cac enzym. Thudt ngli nay c6 thé con bao gom phén tir axit nucleic ¢

chira trinh tu nucleotit ngugce chiéu, xudi chiéu, va’/hoac intron.

Thuat ngtr "khung doc mé (ORF)" nghia la mot loat cac by ba nucleotit ma hoa
cho axit amin ma khéng ¢6 codon két thiic bat ky va trinh tu bd ba nay c6 thé dich ma
duoc thanh protein bang cach sir dung thong tin stt dung codon thich hgp d6i v6i sinh

vat cu thé.

"Trinh tu ma hoéa" hodc "ving ma héa" ding dé chi phan tir axit nucleic c6
thong tin trinh ty cdn dé tao ra san phdm gen, ching han nhu axit amin hodc
polypeptit, khi trinh tu nay dugc biéu hién. Trinh tuy ma héa c6 thé bao gom cac trinh
tu khong dugce dich ma (vi dy, céc intron hodc cdc vung khong duoc dich ma 5° hodc
3’) & trong cac vung dugc dich ma, hodc ¢o thé thiéu cac trinh tu khong dugc dich ma

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

Nhu duge dung trong ban mo ta nay, “polynucleotit” 1a trinh tu nucleotit ching
han nhu ménh axit nucleic. Polynucleotit c6 thé 12 polyme ciia ARN hozc ADN tirc 1a
mach don hodc mach kép, ma tuy y cé chira bazo nucleotit tdng hop, khong tu nhién
hoic dugc thay doi. Polynucleotit & dang polyme ctia ADN ¢6 thé duoc bao gdbm mot
hodc nhidu doan ctia cADN, ADN hé gen, ADN tdng hop, hodc hdn hop cia chung.
Polynucleotit dugc phén 14p theo séng ché ciing ¢6 thé 1 ¢6 ngudn gbc tir SEQ ID NO.
1, hodc phén bd sung cua céc trinh ty nay. Polynucleotit duoc phén 14p theo viéc boc
16 cling ¢6 thé ¢6 ngudn gbe tir SEQ ID NO. 4, 7, 10, 13, 16, 19, 22, 25, 28, 31, 34, 37,
40, 43, 46, 49, 52, 55, 58, 61, 2, 5, 8, 11, 14, 17, 20, 23, 26, 29, 32, 35, 38, 41, 44, 47,
50, 53, 56, 59 va 62, hodc phan bd sung cua cAc trinh tu nay.

"Pugc phan 14p" nghia 1a dugc lam thay d6i "boi ban tay con ngudi" tr tinh
trang ty nhién. Néu hop phan hosc chét ¢6 trong tu nhién, n6 "dwoc phan lap" néu n6
da dugc thay dbi hodc duoc léy ra tr moi trudong ban dau cua n6, hodc ca hai. Vi du,
polynucleotit hodc polypeptit c6 mat ty nhién ¢ thyc vét hodc dong vt sdng khong
"duoc phan 14p" nhung cung polynucleotit hodc polypeptit duoc tach ra tir nguyén liéu
déng tdn tai cia tinh trang ty nhién cda né "dugc phan 1p", 1a thuat nglt duoc st dung

trong ban mo ta nay.
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Thuat ngit "tai td hop", khi dung trong ban md ta nay dung dé chi polypeptit
hodc protein, c6 nghia la polypeptit hodc protein dé co6 ngudn gbc tir hé théng bidu
hién tai t6 hop (vi du, vi khuén hodc dong vat co vi). Polypeptit hodc protein "vi
khuin" ding dé chi polypeptit hodc protein tai t6 hop duoc tao ra & hé théng biéu hién
vi khuin hozc ndm. Polypeptit hodc protein duoc biéu hién & hau hét cac hé thong vi
khuén, vi du, Escherichia coli, s& khong c6 cac cai bién glycosyl hoa; polypeptit hoidc

protein dugc biéu hién & ném s& duoc glycosyl héa.

“V4at truyén” ding dé chi plasmit, phago, cosmit, ndm men, hodc virut, trinh ty
sao chép nhan tao (ARS) hodc nhiém sic thé nhan tao dé biéu hién polypeptit tir trinh
tu nucleotit. Thudt ngi "vét truyén" ciing nhim ding dé chi phén tir axit nucleic c6
kha nang van chuyén axit nucleic khac vao noi ma né duge lién két. Mot dang ctia vat
truyén 13 "plasmit,” ma ding dé chi thong long ADN mach kép dang vong ma doan
ADN bd sung c6 thé duoc ndi vao do. Dang khéc cua vat truyén la vat truyén virut,
trong d6 doan ADN b sung c6 thé duge ndi vao hé gen virut. Cac vat truyén nhit dinh
¢6 kha ning tu sao chép & té bao chit ma ching dugc dua vao (vi dy, vt truyén vi
khuén ¢6 vi tri khéi ddu sao chép vi khudn va vat truyén dong vat c6 va thé két hop).
Vit truyén khéc c¢6 thé duge hop nhét vao hé gen cua té bao chu khi dua vio trong té
bao chu, va bang cach dé dugc sao chép cung voi hé gen vat chi. Ngoai ra, vt truyén
nhét dinh c¢6 kha ning dinh huéng su biéu hién cua gen ma ching duogc lién két co
diéu khién véi. Vat truyén nay trong ban md ta nay dugc d& cap dén 1a "vat truyén biéu
hién t&i td hop" (hodc don gian 13, "vat truyén biéu hién"). Nhin chung, vét truyén biéu
hién dé str dung trong k¥ thuat ADN tai t6 hop thudng & dang plasmit. Trong ban md
ta nay, "plasmit" va "vit truyén" ¢6 thé duoc dung thay thé 13n nhau vi plasmit 1a dang
thudong dung nhat cia vat truyén. Tuy nhién, sing ché dugc du dinh 1a bao gdm céc
dang khac cua vit truyén biéu hién, chéng han nhu vt truyén virut (vi du, thiéu kha
ning tu sao chép retrovirut, adenovirut va virut dugc két hop adeno), ma c6 chirc ning
tuong duong.

Thudt ngit “vat truyén biéu hién” dugc xé4c dinh trong ban mo ta nay 1a phén ti
ADN dang thing hodc dang vong ma bao gdm polynucleotit ma héa cho polypeptit
theo sang ché, ma duoc lién két ¢6 didu khién voi nucleotit khac ma mang lai su biéu

hién.
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Thuét ngfr “ciu tric biéu hién” c6 thé bao gdm t& hop cua (cac) yéu t6 di truyén
6 vai tro diéu khién trong su biéu hién gen, vi du, trinh tu khéi déu hodc trinh tu tdng
cuong, hodc trinh ty ma héa ma dugc phién ma thanh ARN, mARN va duoc dich ma
thanh protein, va ma duoc lién két co diéu khién véi trinh tu khéi dau hodc céc trinh tu

m& dau va két thuc phién ma thich hop.

Thuét ngit "duoc lién két c6 diéu khién" trong ban mé ta ndy c¢6 nghia la cdu
hinh trong d¢ trinh ty diéu khién duge dat & vi trf thich hop so véi trinh ty ma hoa cua
trinh tu polynucleotit sao cho trinh ty diéu khién diéu khién sy biéu hién cta trinh tu

ma hda cta polypeptit.

Thuat ngit "té bao chi", nhu duge dung trong ban mé ta nay, bao gbm dang té
bao bit ky ma dé bi bién nap, chuyén nap, tai nap, va dang tuong tu béng cAu trac axit

nucleic hodc vat truyén biéu hién c6 chira polynucleotit theo séng ché.

Thuét ngit "té bao chi tai to hop" thudng c6 nghia la té bao duoc nudi cdy ma
¢6 chira don vi phién ma tai td hop, va sé biéu hién polypeptit hodc protein khac loai,
va ARN duoc ma hoéa bdi doan ADN hoic gen tong hop trong don vi phién ma tai t6

hop. T€ bao c6 thé 14 t€ bao nhan so hodc t€ bao nhan chuén.

"Polypeptit" nhu dugc dung trong ban mé ta nay, la mach don thang cla axit
amin duoc lién két cing nhau bang lién két peptit, va ¢6 trinh tu c6 chiéu dai 16n hon

100 axit amin.

Thuat ngtt "trinh tu khéi dau" nhu dugc ding trong ban mo ta nay, dung dé chi
trinh tu axit nucleic ma cé chirc ning diéu khién su phién ma cia gen xudi chiéu.
Trinh tu khoi ddu thuong thich hop ddi véi té bao chi trong d6 gen dich s& dugc bidu
hién. Trinh tu khéi dau cung vdi trinh tu axit nucleic didu hoa phién ma va dich ma
khéc (ciing duge goi 1a “trinh tw didu khién”) 1a can thiét dé biéu hién gen nhét dinh.
Nhin chung, trinh tyr diéu hoa phién ma va dich ma bao gbm, nhung khong gi6i han &,
trinh tu khéi dau, vi tri lién két ribosom, trinh ty m& dau va két thuc phién ma, trinh tu

mé& dau va két thue dich ma, va trinh tir ting cudng hoic trinh tu kich hoat.

Thuét nglt “in-vitro” nhu dugc dung trong ban mo ta nay, thuong dung dé chi
phéan Gng sinh hoc ma xay ra trong moi truong nhén tao bén ngoai sinh vat séng, ma

thuong dugce thyc hién trong phong thi nghiém bang cach sir dung céc thanh phan ciia
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sinh vit ma da duoc phan 14p tir hoan canh sinh hoc thong thuong cia ching dé cho

phép thyre hién phan tich chi tiét hon va thuén tién hon.

Thuat ngir "do twong dong theo %" dugc st dung thay thé 14n nhau trong ban
mo ta nay vai thudt ngir "do ddng nhit theo %" trong ban mo ta nay va thudng dung dé
chi mic do cua trinh tu axit nucleic hodc axit amin do déng nhét gitta trinh tu axit
nucleic ma ma héa cho bit ky mot trong s& polypeptit theo sang ché hoic trinh ty axit
amin cua polypeptit theo sdng ché, khi dugc sip thing hang bang cach sir dung churong

trinh sdp thing hang trinh ty.

Vi dy, nhu dugce dung trong ban md ta nay, do tuong ddng 80% c6 nghia giéng
nhu 13 do déng nhét trinh tu 80% duqé x4c dinh béng thudt toan xac dinh, va theo do
thé tuong déng cua trinh tu nhét dinh c6 dd déng nhét trinh tu 16n hon 80% trén chiéu
dai cua trinh tu nhat dinh. Mc do vi du cta do d@)ng nhét trinh tu bao gém, nhung
khong giéi han &, do ddng nhét trinh tu & 80, 85, 90, 95, 98% hodc 16n hon so vdi
trinh tu nhét dinh, v/ dy, trinh ty ma héa dbi voi polypeptit bat ky trong sb cac

polypeptit theo séng ché, nhu dugc md ta trong ban mo ta nay.

Chuong trinh may tinh vi du ma ¢6 thé duoc sir dung dé xac dinh do déng nhét
gitra hai trinh tu bao gém, nhung khong giéi han &, bd chuong trinh BLAST, vi du,
BLASTN, BLASTX, va TBLASTX, BLASTP va TBLASTN, c6 thé truy cép cong

cong tai www.ncbi.nlm.nih.gov/BLAST.

Tra clru trinh ty thuong duge thuc hién bang cach sir dung chwong trinh
BLASTN khi danh gia trinh ty axit nucleic nhét dinh so véi trinh ty axit nucleic trong
trinh tu ADN ngan hang gen va co s¢ dit liéu cong cong khac. Chuong trinh BLASTX
duoc vu tién dé tra ctru trinh ty axit nucleic ma da duoc dich mi trong tat ca cac khung
doc m& ddi vai trinh tu axit amin trong trinh tu protein ngén hang gen va co sé dir liéu

cong cong khac.

Su sip thing hang duoc uu tién cla trinh ty duge chon dé xac dinh "d0 dong
nhét theo %" gifra hai hodc nhiéu trinh tu duoc tao thanh béng cach st dung, vi du,
chuong trinh CLUSTAL-W.

Thuat ngit “doan modi” nhu dugc dung trong ban md ta nay, 1a oligonucleotit c6

kha ning lién két voi trinh ty axit nucleic dich va lam moi cho sy tong hop axit
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nucleic. Oligonucleotit khuéch dai nhu dugc x4c dinh trong ban mo ta nay t6t hon 1a
c¢6 chidu dai tr 10 dén 50, t&t nhit 12 tir 15 dén 25 nucletit. Oligonucleotit khuéch dai

theo sang ché ¢ thé duoc tdng hop héa hoc.

Chir viét tit trong toan bd ban mé ta dung dé chi axit nucleic c¢6 chia trinh tu
nucleotit 13 chit viét tit mot ky tu thong thuong. Do d6, khi dugc bao gdm trong axit
nucleic, nucleotit ma héa c6 trong tw nhién dugc viét tit nhu sau: adenin (A), guanin
(G), xytosin (C), tymin (T) va uraxin (U). Ngoai ra, trir khi dugc xac dinh theo cach

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

Nhu duge dung trong ban moé ta nay, thuit ngtr “bd sung” va tir phat sinh cia
né duoc st dung dé chi su bat cip cua axit nucleic theo quy tic da biét 1a A bat cap voi
T hodac U va C bét cdp v61 G. Su bd sung co thé 1a “mot phﬁn” hoac “hoan toan”.
Trong sy bd sung mot phan, chi mét sb bazo axit nucleic dugc bat cip theo quy tic bat
cap bazo; trong khi d6 trong su bo sung hoan toan hodc toan bd, tAt ca cac bazo dugc
bét cip theo quy tic bét cip. Mirc do bd sung giira cac soi axit nucleic c¢6 thé c6 anh
hudng dang ké 1én hidu qua va do manh cta sy lai héa giita c4c sgi axit nucleic nhu da
biét trong linh vuc. Piéu nay c6 thé 1a cu thé trong phuong phip phat hién ma phu

thudc vao su lién két gitta cac axit nucleic.

Trinh tw ADN theo sang ché dugc tao ra bang phan tng doc trinh ty va c6 thé
c6 chira sai s6t nhd ma c6 thé ton tai dudi dang nucleotit dugc nhan dang nham, su cai
xen, va/hodc su 1am khuyét. Tuy nhién, sai s6t nho nay, néu co, s& khong lam nhiéu
loan viéc xéac dinh trinh tu 13 gen cua M. phaseolina ma ma héa cho enzym dugc quan

tAm & quy mo cong nghiép, va dugc bao gom cu thé trong pham vi ctia sang ché.

Séng ché bao gém trinh tu nucleotit hé gen va trinh ty ma hda cua gen ma ma
hoa cho enzym cua M. phaseolina dugc quan tdm & quy mo cong nghi¢p. Theo do,
theo mot phuong 4n, sang ché dé& xuit SEQ ID NO. 2 xé4c dinh trinh ty nucleotit cia
khung doc m& (ORF) cua gen dugc xac dinh. Theo mot phuong an khéc, trinh tu hé
gen cua gen dugc xac dinh béng SEQ ID NO. 1 dugc dé xuit. Theo viéc boc 10, SEQ
ID NO. 2, 5, 8, 11, 14, 17, 20, 23, 26, 29, 32, 35, 38, 41, 44, 47, 50, 53, 56, 59 va 62,
va/hodc hdn hop/dang két hop bat ky cua ching, mdi SEQ ID nay xac dinh trinh ty

nucleotit ciia khung doc m¢ (ORF) cua gen dugc xac dinh. Sang ché dé xuét trinh tu
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hé gen ciia gen dugce xac dinh béi SEQ ID NO. 1, 4, 7, 10, 13, 16, 19, 22, 25, 28, 31,
34,37, 40, 43, 46, 49, 55, 58 va 61, va/hodc hon hop bét ky cuia chung.

Nhu dugce ding trong ban mé ta ndy, "gen" ding dé chi (i) gen c6 chia va/hodc
g@)m c6 it nhat mot trong sb cac trinh tu nucleotit va/hodc manh cua ching ma dugc
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, 62,1,4,7,10, 13, 16, 19, 22, 25, 28, 31, 34, 37, 40, 43, 46, 49, 52, 55, 58 va
61; (ii) trinh tu nucleotit bat ky hosc manh cua ching ma ma héa cho trinh tu axit
amin ma dugc 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 va 63; (iii) trinh tu nucleotit bat ky ma lai héa v6i phan bd sung
cua trinh ty 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, 1, 4,7, 10, 13, 16, 19, 22, 25, 28, 31, 34, 37, 40, 43,
46, 49, 52, 55, 58 va 61 trong diéu kién nghiém ngit trung binh, vi du, su lai hoa voi
ADN lién két véi bd loc & lugng c6 hidu qua cua 6x natri clorua/natri xitrat (SSC) &
nhiét do c6 hiéu qua, chang han nhu 45°C (xAp xi) sau d6 12 mot hodc nhidu 14n ria &
lugng c6 hi€u qua cua SDS, ch?lng han nhu 0,2x SSC/0,1% SDS, & nhiét dd c¢6 hiéu
qué, ching han nhu tir 50 dén 65°C (x-ép xi), hodc trong didu kién nghiém ngat cao, vi
du, su lai héa véi axit nucleic lién két véi bd loc & luong ¢6 hiéu qua ciia SSC, chang
han nhu 6x SSC, & nhiét d§ cé hi¢u qua, chéng han nhu 45°C (xép xi), sau d6 la mot
hodc nhiéu 14n rira & lwong ¢6 hiéu qua ciia SDS, chang han nhu 0,1x SSC/0,2% SDS,
& nhiét do c6 hiéu qua, chang han nhu 68°C (xép xi), hodc trong diéu kién lai hoa khac
ma 1o rang ddi véi ngudi co hiéu biét trung binh trong linh vuc (xem tai liéu, vi du,
Ausubel FM, Brent R, Kingston RE, Moore DD, Seidman JG, Smith JA, Struhl K.
Current Protocols in Molecular Biology, 1994; Green Publishing Associates, Inc. and
John Wiley & Sons, Inc., New York). Tét hon 13, polynucleotit lai héa véi phan bd
sung cua trinh ty ADN duoc bdc 10 trong ban mo6 ta nay ma hoa cho san phém gen, vi
du, san phdm gen ma twong duong v& mit chtrc nang voi san phdm gen duoc ma héa

bdi mot trong s cac gen enzym hodc manh cia chung.

Nhu dugc mé ta & trén, trinh tu gen khong chi bao gdm trinh tu nucleotit thoai
hoa ma ma héa cho trinh tu axit amin cia SEQ ID NO. 3, 6, 9, 12, 15, 18, 21, 24, 27,
30, 33, 36, 39, 42, 45, 48, 51, 54, 57, 60 va 63, ma con bao gé)m trinh tu nucleotit thoai

héa ma khi dugc dich ma & sinh vat khong phdi 1a M. phaseolina, s& tao ra polypeptit
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gdm c6 mot trong s cac trinh ty axit amin ctia SEQ ID NO. 3, 6,9, 12, 15, 18, 21, 24,
27, 30, 33, 36, 39, 42, 45, 48, 51, 54, 57, 60 va 63, hoac manh cua ching. Nguoi c6
hiéu biét trung binh trong linh vuc s& biét 1am thé nao dé chon loc codon thich hop
hodc cai bién trinh ty nucleotit cia SEQ ID NO. 2, 5, 8, 11, 14, 17, 20, 23, 26, 29, 32,
35, 38, 41, 44, 47, 50, 53, 56, 59, 62, 1, 4, 7, 10, 13, 16, 19, 22, 25, 28, 31, 34, 37, 40,
43, 46, 49, 52, 55, 58 va 61, khi st dung trinh tu gen & M. phaseolina hodc ¢ sinh vét

khac. Vi du, & Candida albicans, codon CTG ma héa cho gbc serin thay vi gdc leuxin.

Trinh tu nucleotit theo sang ché c¢o thé dwoc st dung lam gen dénh diu di
truyén va/hodc gen danh dAu trinh tu dé hd tro cho su phat trién cia ban do di truyén,
vat chét, hodc trinh tu cta hé gen M. phaseolina. Trinh ty nucleotit va san phém gen
tuong Ung theo sang ché ciing c6 thé duoc dung dé phat hién sy c6 mit cia M
phaseolina. Phuong phéap dua trén sy lai hoa va khéang thé da biét trong linh vuce co thé
duoc st dung dé xé4c dinh sy c6 mit va néng dd cua trinh tu nucleotit va san phém gen

tuong ung theo sang ché.

Trinh tu nucleotit cling c6 theé dugce dung dé xéac dinh chat irc ché cua enzym ma
c6 thé c6 tac dung tri liéu, trong boi canh enzym c6 thé dong vai trd trong sy xam nhép

cua vat cha trong qué trinh nhiém.

Theo phuong an khac, ngoai trinh tu nucleotit ciia M. phaseolina dugc md ta &
trén, thé tuong dong hodc dang truc giao clia gen theo sang ché ma c6 thé c6 mat & M.
phaseolina va céc loai nim khéc ciing dugc bao gdm. Puogc dic biét wu tién 14 thé
tuong déng hodc dang truc giao cuia nim soi. Gen enzym cé thé duoc xac dinh va

dwoc phan 1ap bang cac k§ thuat sinh hoc phan tir da biét trong linh vuc.

Thuat ngt "ndm" nhu dugc dung trong ban md t& ndy bao gdm céc nganh
Ascomycota, Basidiomycota, Chytridiomycota, va Zygomycota (Hawksworth DL,
Kirk PM, Sutton BC, Pegler DN. Ainsworth and Bisby's Dictionary of the Fungi (8th
Ed.). 1995; CAB International, Wallingford, United Kingdom. 616p) va ndm men. Cac
nhom dién hinh cia Ascomycota bao gdm, vi du, Neuwrospora, Penicillium,
Aspergillus. Cac nhom dién hinh cua Basidiomycota bao gdm nim mdc, ndm gi sat, va
nAm mudi than. Cdc nhém dién hinh cia Chytridiomycota bao gébm Allomyces,
Blastocladiella, Coelomomyces. C4c nhém dién hinh ctia Zygomycota bao gbm, vi du,

Rhizopus va Mucor.
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Thuét ngl "ndm soi" bao gém tAt ca cac dang soi1 cua ndm. Nam soi dic trung &
thé soi ndm dinh dudng tao thanh bdi kitin, xenluloza, glucan, chitosan, mannan, va
cac polysacarit phirc hgp khac. Su sinh truéng dinh dudng dugc thyc hién bang cach

kéo dai soi ndm va sy di hoa cacbon la hiéu khi bat budc.

Theo dé, séng ché cling d& xuét trinh ty nucleotit cua ndm ma c6 thé lai hoa voi
polynucleotit cia gen. Sang ché bao gbém axit nucleic dugc phan 1ap c6 chira va/hodc
gdm c6 trinh ty nucleotit ma c6 do twong ddng it nhit 12 50% so véi trinh ty nucleotit
dugc chon tir nhom c¢6 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, 1, 4, 7, 10, 13, 16, 19, 22, 25, 28, 31,
34,37, 40, 43, 46, 49, 52, 55, 58 va 61, va/hodc hdn hop bit ky ctia ching.

Sang ché ciing bao gdm axit nucleic dugc phan 1ap c6 chira trinh ty nucleotit
ctia nAm ma lai h6a trong diéu kién nghiém ngit trung binh véi axit nucleic thir hai ma
c6 chira va/hoac gém cé trinh tu nucleotit dugc chon tir nhém ¢6 chira va/hodc gém co
SEQ ID NO. 2, 5, 8, 11, 14, 17, 20, 23, 26, 29, 32, 35, 38, 41, 44, 47, 50, 53, 56, 59,
62, 1,4, 7, 10, 13, 16, 19, 22, 25, 28, 31, 34, 37, 40, 43, 46, 49, 52, 55, 58 va 61,
va/hodc hdn hop bat ky ciia chiing.

Sang ché ciing bao gdm axit nucleic duge phan 1ap c¢6 chira trinh tu nucleotit
clia nAm ma ma héa cho polypeptit ma trinh tu axit amin ctia n6 ¢6 do twong dong it
nhét 12 50% so v&i trinh ty axit amin dugce chon tir nhém c6 chira va/hoic 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 va 63.

Trinh tu nucleotit theo sang ché con bao gdm trinh ty nucleotit cia nim ma ¢6
dd twong dong it nhit 1a 40% so véi 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, 1, 4, 7, 10, 13, 16,
19, 22, 25, 28, 31, 34, 37, 40, 43, 46, 49, 52, 55, 58 va 61.

Dé phan 14p gen tuong ddng, trinh tw gen M. phaseolina dugc md ta & trén c6
thé dugc gén nhan va duogc sir dung dé sang loc thu vién cADN dugc tao cAu truc tir
mARN thu dugc tr sinh vit quan tdm, bao gdbm nhung khong gidi han & M.
phaseolina. Theo do, sang ché dé cap dén doan do axit nucleic, tdt hon duge gén nhan
c6 thé phat hién duogc, gém c6 trinh tu nucleotit bat ky trong s6 cac trinh tu nucleotit

cia SEQ ID NO. 2, 5, 8, 11, 14, 17, 20, 23, 26, 29, 32, 35, 38, 41, 44, 47, 50, 53, 56,
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59, 62,1, 4,7, 10, 13, 16, 19, 22, 25, 28, 31, 34, 37, 40, 43, 46, 49, 52, 55, 58 va 61
duoc dua vao séng ché. Didu kién lai hoa c6 thé t5t hon 12 c6 do nghiém ngit thip hon
khi thu vién cADN c¢é nguén géc tur sinh vat khac véi loai sinh vat ma trinh tu da dugc
gan nhan co ngudn gbc tir d6. Viéc sang loc cADN ciing ¢ thé x4c dinh dong c6
ngudn gdc tir cac ban phién ma dugc nbi thay ddi nhau & cung loai. Theo cach khac,
doan do da duoc gén nhan ¢6 thé dugc st dung dé sang loc thu vién hé gen c6 nguf)n
géc tur sinh vat quan tdm, mot 1an nira, béng cach str dung diéu kién nghiém ngdt thich
hop. Didu kién nghiém ngat thip 1a da biét dbi v6i ngudi c6 hiéu biét trung binh trong
linh vuc, va s€ thay dbi theo cach co thé du doan trudce tuy thudc vao sinh vét cu thé
ma thu vién va trinh ty da dugce gin nhan c6 ngudn gdc tir d6. (Chi tiét xem trong tai
litu Sambrook J, Russell DW. Molecular Cloning, A Laboratory Manual, Third
edition, 2001, Cold Spring Harbor Press, N.Y.; va Ausubel FM, Brent R, Kingston RE,
Moore DD, Seidman JG, Smith JA, Struhl K. Current Protocols in Molecular
Biology, 1994;Green Publishing Associates, Inc. and John Wiley & Sons, Inc., New
York).

Ngoai ra, trinh tu gen tuong ddng c6 thé duge phan 1ap bing cach thuc hién
phan tng chudi polymeraza (PCR) bing cach st dung hai t& hop doan mdi
oligonucleotit thodi hoa duoc thiét ké trén co sé trinh ty axit amin & trong gen quan
tam. Khuon cho phan img c6 thé 1a cADN thu dugc bang cach phién ma ngwgc mARN
duge didu ché tir sinh vat quan tim. San phim PCR c¢6 thé dugc tach dong phu va
duoc doc trinh tu dé dam bao réng trinh tu duoc khuéch dai dai dién cho céc trinh ty

cua trinh ty gen enzym tuong dong.

Sau d6, manh PCR c6 thé duoc dung dé phan 1ap dong cADN nguyén chiéu dai
bang nhidu phwong phép da biét dbi voi ngudi ¢6 hidu biét trung binh trong linh vuc.
Theo cach khac, manh da dugc gén nhan ¢6 thé duoc st dung dé sang loc thu vién hé

gen.

Theo phuong 4n khéc theo sang ché, trinh tu gen M. phaseolina c6 thé dugc sir
dung trong viéc phat trién enzym dugc cai bién hodc méi ma thé hién tinh chit héa hoc
va/hodc vat ly dac biét mong mudn. Vi su tuong tu rd rang cia cic trinh ty axit amin
trong s cac enzym clia M. phaseolina va nim soi khac, cdu triic cia enzym cta ndm

khac c6 thé duoc sir dung dé dy doan cau tric cia enzym M. phaseolina, va hd tro
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trong sy cai bién hop 1y ctia enzym M. phaseolina v& cac tinh chét hitu dung va chat
lugng cao. Trinh ty duge dé xuit bai séng ché cling cé thé dugc dung lam nguyén liéu
diéu ché cho sy cai bién hop 1y hoic thiét k& clia enzym méi ¢6 cac tinh chat 1am cho

enzym c6 thé thuc hién t6t hon trong cac quy trinh doi hoi khat khe.

Trinh tu nucleotit cta gen c6 thé dugc lam thay d6i bang k§ thuat gay dot bién
nghu nhién va dinh huéng vi tri hodc k§ thuat tién héa phan tir ¢6 dinh hudng, chang
han nhu nhung khéng giGi han & phuong phap dugc mo ta trong tai liéu (Arnold FH.
Protein engineering for unusal environments. Curr. Opinion Biotechnol. 1993;4:450-
455), sy gdy dot bién dinh huéng oligonucleotit (Reidhaar-Olson JF, Sauer RT.
Combinatorial cassette mutagenesis as a probe of the informational content of protein
sequences. Science, 1988; 241:53-57), su gy dot bién hoéa hoc (Eckert KA,
Drinkwater NR. recA-dependent and recA-independent N-ethyl-N-nitrosourea
mutagenesis at a plasmid-encoded herpes simplex virus thymidine kinase gene in E.
coli. Mutat Res. 1987;178:1-10), sy gdy dot bién dinh huéng vi tri (Kunkel TA. Rapid
and efficient site-specific mutagenesis without phenotypic selection. Proc. Natl. Acad.
Sci. USA, 1985;82:488-492; Oliphant A, Nussbaum AL, Struhl K. Cloning of random-
sequence oligodeoxynucleotides. Gene 1986;44 177-183), PCR dé& c6 16i (Cadwell RC,
Joyce GF. Randomization of genes by PCR mutagenesis. PCR Methods Appl.
1992;2:28-33), su gy dot bién cat sét (Stauss Hj, Davies H, Sadovnikova E, Chain B,
Horowitz N, Sinclair C. Induction of cytotoxic T lymphocytes with peptides in vitro:
identification of candidate T-cell epitopes in human papilloma virus. PNAS 1992;
89(17): 7871-7875), phuong phap tai sip xép ADN nhu dugc md ta trong tai liéu S
Stemmer WP. DNA shuffling by random fragmentation and reassembly: in vifro
recombination for molecular evolution. PNAS 1994;91(22):10747-10751 va trong cac
patent My s 5,605,793; 6,117,679; va 6,132,970, va phuong phap nhu dugc mo ta
trong cac patent M§ s6 5,939,250, 5,965,408, 6,171,820. Dot bién & trinh ty nucleotit
6 thé dugce xéac dinh bang cach doc trinh tu gen trong cac dong nay.

Theo mot phuong an, polynucleotit dai 747bp duoc minh hoa trong SEQ ID
NO. 2 la dong cADN nguyén chidu dai ma hoa cho protein pectat lyaza biéu thi khung
doc m& ma hoa cho polypeptit ¢6 248 axit amin, nhu trong SEQ ID NO. 3, ¢6 khéi
luong phén t tinh dugce 1a khoang 26kD. Thong qua phén tich SMART ctua SEQ ID
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NO. 2, phét hién ra sy c6 mit cua mién pectat lyaza Pfam trong trinh tu nay. Pectat
lyaza 1a enzym ngoai bao ma xuc tic cho su tach loai bd cua pectat dé tao ra
oligosacarit c6 cac nhom 4-deoxy-alpha-D-gluc-4-enuronosyl ¢ céac dau khong khur

cta ching. Enzym nay tham gia vao viéc lam thodi bi€n pectin.

Sang ché ciing d& cap dén (a) vat truyén axit nucleic ma c6 chira va/hodc gdbm
cO trinh tu nucleotit ¢6 chira trinh tu bét ky trong s cac trinh ty néu trén cua gen
va/hodc trinh tu bd sung cua ching; (b) cAu trac biéu hién ma c6 chua trinh tu
nucleotit chira va/hodc gdm c6 trinh ty bat ky trong s6 cac trinh tu néu trén ma héa cia
gen duoc lién két c6 diéu khién v6i yéu t§ diéu hoa ma didu khién su biéu hién cua
trinh tu m3 héa; va (¢) té bao chi tai td hop ma c6 chtra va/hodc gdm c6 trinh ty bt ky
trong s& céc trinh tw néu trén cua gen, bao gdm cac ving ma héa dugc lién két ¢ diéu
khién véi yéu t5 diéu hoa ma diéu khién sy biéu hién cua trinh tu ma hoa & té bao chu.

Céc k§ thuat dé cai bién trinh ty polynucleotit bang cach st dung phuong phép
ADN t4i t6 hop 1a da biét trong linh vuc. Cac trinh tyw khac nhau c6 thé dugc ndi bang
k¥ thuat da biét, ching han nhu k¥ thuat gi6i han, ghép céc vi tri gi6i han bd sung va
néi, tao dau cit cut bing cach lam day phan nho ra va néi dau cit cut hodc dang tuong
tu. Pa cAu ndi va phén ndi c6 thé duoc su dung, khi thich hop, va dugc dua vao hodc
duoc loai boé bang k¥ thuat da biét dé cho phép dé dang t hop vét truyén va cu tric
biéu hién ADN. S6 lugng 16n cua céc vt truyén c6 sin dé tach dong va thao tac di

truyén. Thong thuong, viée tdch dong cd thé duoc thuc hién & E. coli.

Theo phuong 4n khac cua sang ché, vét truyén ma c6 cha trinh ty gen enzym
theo sang ché c6 thé con bao gdm chirc ning sao chép ma gitip cho vat truyén c6 thé
truyén, duy tri va nhén 1én & mot hodc nhiéu loai cua t& bao chu, bao g@)m nhung
khong gi6i han & té bao E. coli, té bao nim SO, t& bao ndm men, va t& bao Bacillus.
Vat truyén c6 thé c6 chira phuong tién bat ky dé dam bao su tu sao chép. Theo cach
khéc, vat truyén c6 thé 12 loai ma, khi duge dua vao té bao chu, dugc hop nhét vao hé
gen va duoc sao chép ciing v6i (cac) nhiém sdc thé ma n6 da dugc hop nhét vao. Viéc
lwa chon vat truyén thudong phu thude vao kha ning twong thich cua vat truyén véi té

bao chi ma vat truyén dugc dua vao.

Cau truc biéu hién theo sang ché c6 chira va/hodc gdm c6 trinh ty khéi dau,

trinh tu nucleotit ma héa cho trinh tu gen theo sang ché, trinh tu két thiic phién ma va
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trinh tu danh ddu chon loc (tity y). Phuong phap bét ky da biét trong linh vuc dé dua
cAu tric biu hién nay vao té bao chu c6 thé dugc sir dung. Té bao nim co thé duoc
bién nap bang quy trinh bao gdm budc tao thanh thé nguyén sinh, bién nap thé nguyén
sinh, va phuc hdi thanh té bao theo cach di biét vé ban chat. Quy trinh thich hop dé
bién nap té bao chi Aspergillus va Trichoderma dugc mo ta trong tai liéu EP 238 023
va Yelton MM, Hames JE, Timberlake WE. Su bién nap cta Aspergillus nidulans
bang cach st dung plasmit trpC. PNAS,1984; 81(5):1470-1474. Phuong phép thich
hop dé bién nap cac loai Fusarium dugc mo ta bé1 Malardier L, Daboussi MJ, Julien J,
Roussel F, Scazzocchio C, Brygoo Y. Cloning of the nitrate reductase gene (niaD) of
Aspergillus nidulans and its use for transformation of Fusarium oxysporum. Gene
1989; 78:147-156, va WO 96/00787. Nim men c6 thé dugc bién nap bang cach si
dung quy trinh dugc mo td bdi Becker DM, Guarente L. High-efficiency
transformation of yeast by electroporation. In: Abelson JN and Simon MI (eds), Guide
to Yeast Genetics and Molecular Biology, Methods in Enzymology,1991;194:182-187,
Academic Press, Inc., New York; Ito H, Fukuda Y, Murata K, Kimura A.
Transformation of intact yeast cells treated with alkali cations. Journal of
Bacteriology, 1983;153: 163-168 and Hinnen A, Hicks JB, Fink GR. Transformation
of yeast. PNAS, 1978; 75 (4):1929-1933.

Pé tng dung cong nghiép, enzym theo séng ché duoc san xuét bang t& bao
nam. T4t hon 13, té bao cha biéu hién 1 té bao nim soi ma da duoc st dung trong lén
men cong nghi€p quy mo 1én. Dong té bao hoac hé vat chu thich hop c6 thé duge lua
chon dé dam bao sy cai bién chinh x4c va xir ly protein la dugc biéu hién. Tét hon 13,
vat chi bidu hién duoc chon ma c6 kha nang tiét hidu quéa protein ndi sinh cta ching.
Té bao chu cling c6 thé dugc lua chon vé su thiéu hut hoat tinh proteaza ngoai bao vi
enzym duoc tiét ra c6 thé bi thodi bién trong mdi trudng nudi cy.

Sang ché ciing dé cap dén phuong phap san xudt polypeptit theo sang ché, bao
gdm cac bude: (i) nuodi cdy té bao, ma & dang dai cia nd c6 khi ning san Xuét
polypeptit, trong diéu kién c6 lgi cho sy san xudt cua polypeptit; va (i) thu hoi
polypeptit. Theo khia canh dugc vu tién, té bao 1a M. phaseolina.

Sang ché ciing dé cép dén phuong phap san xuét polypeptit , bao gdm céc budc:

(i) nudi cdy té bao chu trong didu kién c6 lgi cho sy san xuét cua polypeptit, trong d6
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t€ bao chu c¢6 chira trinh tu nucleotit cia SEQ ID NO. 2, 5, 8, 11, 14, 17, 20, 23, 26,
29, 32, 35, 38, 41, 44, 47, 50, 53, 56, 59, 62, 1,4, 7, 10, 13, 16, 19, 22, 25, 28, 31, 34,
37,40, 43, 46,49, 52, 55, 58 hoac 61, trong d6 trinh ty nucleotit ma héa cho polypeptit
ma bao gdm hodc gdm cé hé polypeptit truéng thanh cua SEQ ID NO. 3, 6, 9, 12, 15,
18, 21, 24, 27, 30, 33, 36, 39, 42, 45, 48, 51, 54, 57, 60 hodc 63, va (ii) thu hoi
polypeptit.

Té bao chi biéu hién hoic thé bién nap co thé dugc nudi cdy trong mdi trudng
dinh dudng thich hop dé sinh truéng va biéu hién protein bang cach st dung phuong
phép da biét trong linh vuc. Vi du, té bao c6 thé dugc nudi cdy bang cach nudi cay
trong binh thot ¢b co lic, va 1én men quy md nhoé hodc quy mé 16n (bao gdm 1én men
lién tuc, theo mé, theo mé co bd sung co chét, hoic trang thai rén) trong thiét bi 1én
men thi nghiém ho#c cong nghi¢p duoc thuc hién trong moi truong thich hop va trong
didu kién cho phép polypeptit dugc bidu hién va/hodc dugc phan 1ap. Su nudi cay dién
ra trong mdi truong dinh dudng thich hop ¢6 chira ngudn cacbon va nito va mudi vo
co, bang cach s dung quy trinh da biét trong linh vuc (xem tai lidu: More Gene
Manipulations in Fungi. Bennett J W, Lasure L., (eds). 1991; Academic Press, San
Diego, CA). Néu polypeptit dugc tiét vao mdi truong dinh dudng, polypeptit co thé
duoc thu hdi truce tiép tir moi truong. Néu polypeptit khong duge tiét vao mdi truong,

né ¢6 thé duge thu hdi tir dich tan té bao.

Polypeptit c6 thé dugc phat hién bang cach st dung phuong phap da biét trong
linh vuc ma dac hiéu ddi véi polypeptit. Cac phuwong phap phat hién nay c6 thé bao
g61n viéc st dung khang thé dac hiéu, su tao thanh san phém enzym, hodc su bién mét
clia co chit enzym. Thir nghiém enzym c6 thé duoc ding dé xac dinh hoat tinh ciia
polypeptit.

Polypeptit dugc tao ra cé thé duoc thu hdi bang cach sir dung phuong phéap da
biét trong linh vuc. Polypeptit c6 thé duoc thu hdi bang cac phuong phép khac nhau tir
mdi trudong dinh dudng bang quy trinh thong thuong bao gb6m, nhung khéng gi¢i han

&, loc, ly tam, chiét, phun khd, 1am bay hoi va két tia hodc dang két hop cia ching.

Polypeptit theo sang ché co thé dugc tinh ché bang nhidu quy trinh da biét trong
linh vuc bao gdm, nhung khong gidi han &, phuong phap sic ky (ching han nhu trao

ddi ion, i luc, ky nudc, theo diém dang dién, va loai trir kich thuéc), quy trinh dién di
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(chang han nhu dién di diém dang dién), kha ning hoa tan vi sai (ching han nhu két
tia amoni sulfat), SDS-PAGE, hoic chiét dé thu dugc polypeptit vé co ban tinh khiét
(xem chi tiét trong tai liéu Protein Purification, Principles, High Resolution Methods

and Applications. Janson JC, Rydén L. (eds(). 1989; VCH Publishers Inc., New York).

Sang ché ciing dé cap téi san pham gen (vi dy, ARN hoic protein) ma dugc ma
héa béi trinh ty gen 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 va 62. San phdm gen enzym theo sang ché ciing bao gdm
ARN hodéc protein ma dugc ma héa béi trinh tu hé gen cia gen nhu néu trong SEQ ID
NO. 1, 4, 7, 10, 13, 16, 19, 22, 25, 28, 31, 34, 37, 40, 43, 46, 49, 52, 55, 58 va 61.
Enzym theo séng ché bao g@)m trinh tu axit amin dugc chon tir nhém c6 chira va/hoic
gdm c¢6 SEQ ID NO. 3, 6, 9, 12, 15, 18, 21, 24, 27, 30, 33, 36, 39, 42, 45, 48, 51, 54,
57, 60 va 63.

Enzym theo sang ché thé hién it nhit mot trong s6 cac hoat tinh clia enzym
dugc chon tir nhém c6 chira va/hodc gébm co pectat lyaza, pectat lyaza C,
pectinesteraza va rhamnogalacturonaza. San phim gen enzym theo sang ché co thé dé
dang duogc tao ra, vi du, bing k§ thuat tong hop hodc bing phuong phap theo cong
nghé ADN tai t6 hop bang cach sir dung cac k¥ thuat da biét trong linh vuc (xem tai
liéu, Creighton TE. Proteins: Structures and Molecular Principles, 1983; W. H.
Freeman and Co., N.Y.). '

Phuong phap va hop phan theo séng ché ciing bao gdm protein va polypeptit
ma tiéu biéu cho san phidm gen tuong duong vé mat chirc nang. San phdm gen twong
duong vé mit chic ning nay bao gb6m, nhung khong gi6i han &, céc bién thé tu nhién
cia polypeptit ¢6 trinh ty axit amin 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 va 63.

San phim gen twong duong nay c6 thé c6 chura, vi du sy lam khuyét, sy thém
hodc su thé cta cac géc axit amin & trong trinh ty axit amin dugc ma hoa bdi trinh tu
gen enzym dugc md ta & trén, nhung dan dén su thay dbi cAm, do d6 tao ra san phdm
tuong duong vé mit chitc nang. Su thé axit amin c6 thé dugc tao ra trén co so su
tuong tu vé do phan cuc, dién tich, kha ndng hoa tan, tinh ky nuédc, tinh wva nuéc

va/hodc ban chit ludng tinh cta cac gbc tham gia.
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Céc cai bién khac cta san pham trinh ty gen ma héa dugc mo ta & trén c6 thé
duoc tao ra dé tao ra polypeptit ma phu hop hon, vi duy, doi véi sy biéu hién, doi voi
quy md 16n, v.v., trong t€ bao chu dugce chon. Vi du, cic goc xystein ¢ theé duge lam

khuyét hodc dugce thé béng axit amin khac dé loai trir cau disulfua.

Phuong &n khéac cua sang ché con bao gébm enzym theo sang ché & dang rén.
Enzym & dang ran hodc hat enzym co thé duoc st dung, vi duy, trong chét téy rira ran
va trong thirc dn gia sic. Phuong phap san xult dang rin cia enzym la da biét trong
linh vue, chéng han nhu nhung khong giéi han ¢ sy tao hat (lam lanh béng cach phun
trong nguyén li¢u sap), €p dun, két tu, hodc két vién (pha lodng bang nguyén lidu tro
va chit gin). Hop phin enzym rdn ¢6 chta dang rin cia enzym theo sang ché, & dang

bot hdn hop, vién nén, va dang tuong tu, dugc dinh hinh dang.

Ban md ta ndy bao gdm ndi dung trong cic yéu cau bao ho kém theo, ciing nhur
1a ndi dung ctia phan mo ta trén day. Mic du sang ché nay dugc mé ta & dang duge uu
tién v6i mic do phéan biét nhét dinh, cAn hiéu ring viéc md ta dang duoc vu tién nay
chi 1am vi du va nhiéu thay ddi vé chi tiét cua chu trac va sy két hop va su sip xép ctia

c4c phan c6 thé dugc ap dung.
Vi du thie hién sang ché

Céc vi du sau ddy nham minh hoa thém cho sang ché, khong nham 1am gi6i han

sang ché & cac phuong 4n cu thé dugc mo ta trong do.
Vi du 1: Phan 1ap ADN h¢ gen tir M. phaseolina

ADN hé gen dugc phén lap tu chung M. phaseolina ms6 bang cach sir dung quy
trinh dugc mo ta boi Kieser T, Bibb MJ, Buttner MJ, Chater KF, Hopwood DA.
Practical Streptomyces Genetics, 2000; John Innes Foundation, Norwich, UK, pp.
162-208. Mot cach vén tit, hé soi duoc cao ra tir dia Petri dy trit bang cach sir dung
moéc cdy va duge cdy vao mai trudng dextroza khoai tay 16ng trong binh thot ¢b hinh
nén. Binh thét ¢d hinh nén duge G khong lac trong thoi gian khoang 72 gir & nhiét do
30°C. Hé soi phat trién trén bé mat & mit phan cach khong khi-moi truong. Hé soi
dugc thu hoach béng cach str dung tam tiét trung va dugc dat gitta khan giéy tit trung
va dugc rira mdt vai lan bang dung dich sinh Iy (Dém natri phosphat c6 do pH 7,0). Hé

soi dugc ép dé loai bo chat long du va hé sgi thu dugc dugc dé cho kho trong khong
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khi trong thoi gian 30 phut. Hé s¢i kho chua hoan toan dugc dit trong nito 1ong va
duoc nghién dé tao ra bot min va cudi cung phan 1ap ADN theo quy trinh dugc mo ta
trong tai liéu Kieser T, Bibb MJ, Buttner MJ, Chater KF, Hopwood DA. Practical
Streptomyces Genetics, 2000; John Innes Foundation, Norwich, UK, pp. 162-208.

Vi du 2: Thiét ké va tdng hop doan mdi

Poan mdi duge st dung trong nghién ciu ndy dwogc thiét ké tir hé phién ma
duogc chon loc béng tay va “mo hinh gen” dugc dy doén tur trinh ty hé gen cua M.
phaseolina ms6, bing cach lwa chon céc trinh ty bing tay v6i cac ORF hoan chinh
hozc bang cach st dung co so dit liéu trong d6 gen twong ty da duoc phén l1ap thanh
cong tir thuc vat khac. Phan tich thong tin sinh hoc so sénh cia céc trinh tu nucleotit
thu dugce tir hé phién ma dugc thuc hién bé“mg cach st dung NCBI BLAST, BLASTP,
RPS-BLAST, BLASTX va PSI-BLAST dé xac dinh dang tuwong dong cua gen lién
quan va dé x4c dinh chinh x4c gen. Su sdp thang hang trinh tu nucleotit duoc thyc hién
bing céch st dung clustalW phién ban 1.82 bét cir khi nao tim thdy nhiéu trinh tu tir
“t6 hop gen”. Sau d6, sy sip thing hang niy dugc higu chinh. Poan mdi dic hiéu gen
(c& xudi va ngugc) duoc chon loc bang tay hodc thdng qua Doan mdi 3 cong véi cong

cu va doan mdi duoc tong hop tiry chinh.

Tét ca céac oligonucleotit duge st dung trong nghién ctru ndy duge tong hop va
duoc tinh ché bang HPLC boi nha cung cdp va mua cua hing Integrated DNA
Technologies (IDT). Dung dich du trit 100 pmol duge diéu ché trong ddH,O da thanh

tring va duge luu trit & nhiét d6 -20°C, trong cic phan phan uéce dé sir dung.

Trinh tu oligonucleotit dugc st dung lam doan mdi cho PCR

o [ |
Tén gen D 8 Trinh ty doan mdi p Ay
NO trinh tu khuéch
' dai (bp)
64 Xubi
TCATCACCGACCCACAATCGC
Pectat lyaza 1 859
65 Ngugce
CTTAGCAAGCGGGAGCCGTC
66 Xubi
Pectat lyaza 4 CAGACAACGGCGTCGACAGT | '9%°
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67 Nguoc
ACGGACCACATCCAACGCGA
68 Xub6i ATGCCCTGGTACCCTGCCCC
Pectat lyaza 7 69 Nguge 1010
GAAAGGTCCCGGGCTCACGC
70 Xudi
CCGCTCCTCTGTGCGTTGTTGAA
Pectat lyaza 10 1036
71 Nguoc
ACAGCGATAGAGCCGCAACACG
72 Xudi
TTTCCTCACCACCACTTCCCCTCT
Pectat lyaza 13 082
73 Ngugce
CGAAAGCCAGCCCAAGCGAC
74 Xudi
GGCAAGCATCCTCTCTCCGGC
Pectat lyaza 16 921
75 Ngugce
CCTGAGGCCCATCGTCCGAGT
76 Xudi
TCCCTGCCTCTCCATCCTACCCT
Pectat lyaza 19 1083
77 Ngugc
CCAACCGTGTGGCCGTCGAA
78 Xudi
ACATGCAGTTCAAGTACGCCGCT
Pectat lyaza 22 875
79 Nguoc
GCAGGGGCCCACACCTCTTG
80 Xudi
TCCAAGGCAGAGCCTCCGAAACA
Pectat lyaza 25 2382
81 Nguoc
GCTCCCTGCGGGCGTGTTTTA
82 Xudi
ACAGACCCCATCACATCCGCCA
Pectat lyaza C 28 1790
&3 INguoc
TTGCATTGAGCCCTCTTGGGCTGT
84 Xudi :
Pectat lyaza C 31 CTGTCCTCCAGCAGCAGCCTC 1133
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85

Nguoc
CGAGCAACCCGTCGAGGTCAA

Tén gen

SEQ
D
NO.

Trinh tu doan moi

San
phim
khuéch
dai (bp)

Pectat lyaza C

34

86

Xudi
CATGAAGGCCACCACCCTCGC

87

Nguoc
CCGAACCCTGGCTCGGGCAT

1080

Pectat lyaza C

37

88

Xud1
ACCCCCACGCCGAACAATACC

&9

Ngugc
CCGCCAAGTCTATCCGCTCGC

1534

Pectat lyaza C

40

90

Xudi
GGCTTCGGTGGACCGTCCTAT

91

Nguoc
CCACCCGCTCCGCCCTTAAA

1642

Pectat lyaza C

43

92

Xudi AGGAGATGGGCTGCCGTCCT

93

INguoc
GCTCAGCAAGCGTCCAACCCA

1051

Pectinesteraza

46

94

Xuodi
TCCCGTGCCATGGTAGCCTTT

95

Nguoc
GCTGGCCACCACAATCCACA

1352

Pectinesteraza

49

96

Xudi
TGGCCTCTTGATCAGGCTCGT

97

INguoc
GCGGTGACCCATCCCTGCTT

830

Pectinesteraza

52

98

Xuo1 TCGTCCACCGGTACCACGTT

99

Ngugce
TGCTACGCAAGTGTGCAAAGTGT

7503

Pectinesteraza

55

100

Xudi
ATCACAGCATGCCTCGCCTCG

101

Nguoc
CAGTCCTGCCGGTTCCTTGCAT

1063
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102 Xubi
Rhamnogalacturon | <o CGGAGGATTGCTGCGGGACTT |
aza 103 Nguogc
CCGCGAAACCATCCACAACACG
104 Xudi
Rhamnogalacturon | ACGGGCCAAGGTGCCAGAAC |
aza 105 Nguoc
CACCCTTCTCCTGACCCTCGCT

Vi du 3: Khuéch dai, tach dong va doc trinh tu pectat lyaza, pectat lyaza C,

pectinesteraza va rhamnogalacturonaza tir M. phaseolina ms6

ARN tdng sé duoc phan lap tir hé soi ba ngay tudi phat trién trén moi truong
long nhu d3a dugc mo ta tir truéec bdi Chomcezynski P and Sacchi N, Single-step
method of RNA isolation by acid guanidinium thiocyanate-phenol-chloroform
extraction (Anal Biochem 1987, 162: 156-159). Chat luong hodc tinh toan ven cua
ARN duoc kiém tra bang cach dién di trén gel agaroza va dugc dinh lugng bang cach
sir dung Thermo Scientific Nano Drop 2000 theo quy trinh tiéu chuén. Soi cADN thit
nhit duoc tong hop bang cach st dung transcriptaza nguoc SuperScript III
(Invitrogen) theo huéng din ctia nha san xuét. Gen dugc khuéch dai tir cADN bang
PCR béng céach st dung doan mdi dic hidu gen. Phan tmg PCR (50ul) c6 chira 1pl
cADN, 20pmol ctia mdi doan moi, Sul 10X dém PCR, 5ul hdn hgp dNTP 2,5mM va
1,0 don vi ADN polymeraza PfuTaq. PCR dugc thyc hién trong Thermal Cycler
(Applied Biosystems) bang cach str dung cic didu kién sau day: 1am bién tinh ban du
trong thoi gian 5 phat ("min") & nhiét d§ 95°C sau d6 la 35 chu ky bién tinh & nhiét do
95°C trong thoi gian 30 gidy ("sec"), U & nhiét do 59-61°C trong thoi gian 30 gidy va
kéo dai ¢ nhiét do 72°C trong thoi gian tu 1 dén 2,0 phut tdy thudc vao chiéu dai cua
gen dich, voi sw kéo dai cudi cing & nhiét do 72°C trong thoi gian 7 phat. San pham
PCR dugc phén tich bang gel agaroza 1% bang cach st dung dém 1XTAE va sin
phiam khuéch dai duoc rira giai tir gel bing cach st dung b kit chiét gel QITAGEN
theo hudéng dAn cta nha san xuét. San phém PCR d3 tinh sach dugc ndi vao bd kit tach
dong pCR®8/GW/TOPO® TA (Invitrogen) va dugc bién nap vao té bao E. coli du kha

nang (Invitrogen). Plasmit dugc phan 14p tir cac khudn lac gi4 dinh bang cach st dung
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b6 kit QIAprip Spin Miniprep (QIAGEN) theo huéng din cia nha san xut. Sy c6 mit
cua vat cai xen dugc kiém tra béng cach st dung doan mdi dic hiéu gen va plasmit

duong tinh dugc dwa di doc trinh tu.
Vi du 4: Phan tich trinh tu

Trinh tu nucleotit va trinh tu axit amin 1an luot dwoc phéan tich bang chuong
trinh BLASTN va chuong trinh BLASTP. Céc trinh tu dugce bdo céo tir thuc vat khac
duoc sép théng hang v4i ClustalW. Phan tich phét sinh loai dugc thuc hién béng cach
sir dung Neighbour Joining (NJ).

SEQ ID NO : 1

CHIEU DAI : 1047 (bao gdém 150 bp 5’ UTR va 150 bp 3’ UTR)
LOAI : ADN

SINH VAT : M. phaseolina

GAAGAGTATATAGAGGTGGCCACGACTGCACTGTTGAACTCATCACCGACCCACAATCGCTTTCTTTCTGCCCAC
TCTCGTTCACAACACAGATCTCTGATCTACCACATTCGTTCTTACCGAGGATCAAAAATTCCTCCCATCTCCACA
ATGCAGTACAAGTACACCGTCCTTGCCGCCACTATGGCCGCCGTTGCCTTCGCCCAGCAGAACTTGATTGGCATT
CCTACCGGTACTAAAGCTAAGCCTTTCACCCAGCCCGAGACCATTACCTTCTTCGACGGTAAAATGATGGAATAC
GGCCGCGGCAAGCCCTGTGGCACCGACGATGACAAGGGTGACCTTGAGGCCGTCTTCATCATCAAGCCCGGCGGL
ACGCTGCAGAACGCCATCATCGGCGCCGACTCCCTTGAGGGCGTGCACTGCGAGGGCGCCTGCACCATCAAGAAC
GTCTGGTTCAAGGACGTGTGCGAAGACGCCATCACCCTCAAGGGCAACGGCCCGTACCTGATCACCGGTGGCGGT
GCGCAGCACGCCAAGGACAAGGTCGTCCAGCACAACGGCAAGGGCACCGTGACCATCTCCGATTACAAGATCGGC
GCCGTCGGTAAGCTGTACCGCAGCTGTGGCAACTGCAGCAACAACGGCGGCCCCCGCAACGTCGTCCTCGALCCGC
ATCTCTTCCTTCGGCCCCGGCACCACGTCCGACCTTGTCGGCATCAACTCCAACTACAACGACGTCGCCACCATC
AGTGGCGTCTGCGGCCCTGTCARGAACATGTGTCAGGAGTTCACCGGCATCGAGAAGGACGGCAACAAGGAGAGC
CCCCACAGGGAGCCCCCGATTGGTGCTTGCAAGGGCCCCCAGGGCCAGCTCAAGACGGCTCCCGCTTGCTAAGCG
CCTCACGGAATTATCATGGGTGTGCAGTTACGGGARAGGAAATCGATATCGACCTCCCTATTGGTAACATCAATC
TGGCTCCAAATTGCATCATCCGCCACTGGTCGGCCATGACAGGACAGAGCGAAGTCARAAAGTTTCGGTGTAC

SEQ ID NO : 2

CHIEU DAI : 747

LOAT : ADN

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

VI TRI t (1) (747)

atgcagtacaagtacaccgtccttgccgeccactatggeccgecgttgecttegeccageag
M 9 Y K Y T v L A A TMA AW AV A F A Q Q
aacttgattggcattcctaccggtactaaagctaagcctttcacccagecccgagaccatt
N L I G I P T G T K A K P F T Q P E T I
accttcttcgacggtaaaatgatggaatacggccgcggcaagcecctgtggcaccgacgat
T F F D G K M M E Y G R G K P C G T D D
gacaagggtgaccttgaggccgtcttcatcatcaagceccggecggcacgcectgcagaacgcec
D K G b L E AV F I I K P G G T L O N A
atcatcggcgccgactcceccttgagggegtgcactgecgagggegectgcaccatcaagaac
I I 6 A DS L E G V H CUE G A C T I K N
gtctggttcaaggacgtgtgcgaagacgccatcaccctcaagggcaacggcecgtacctg
vV W F K DV C E DA I T L K G N G P Y L
atcaccggtggcggtgcgcagcacgccaaggacaaggtcgtccagcacaacggcaaggge
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I T 6 G G A Q H A K D K V V Q0 H N G K G
accgtgaccatctccgattacaagatcggegecgteggtaagetgtaccgecagetgtgge
T v T I S DY K I G A V G K L Y R s C G
aactgcagcaacaacggcggcccccgcaacgtecgtcectcecgaccgcecatctettecttegge
N C S N N G G P RNV V L DRI S S F G
cccggcaccacgtceccgaccttgtcggcatcaactccaactacaacgacgtcgecaccate
P 6 T TS DL V G I N S N Y N D V A T I
agtggcgtctgcggccectgtcaagaacatgtgtcaggagttcaccggcatcgagaaggac
s G v ¢C G P V KN M C OQE F T G I E K D
ggcaacaaggagagcccccacagggagcccccgattggtgettgcaagggececccaggge
G N K BE S P H R E P P I G A C K G P O G
cagctcaagacggctcccgettgetaa
Q L K T A P A C -

SEQ ID NO 1 3

CHIEU DAI : 248

LOAI : PRT

SINH VAT : M. phaseolina

MOYKYTVLAATMAAVAFAQONLIGIPTGTKAKPFTQPETITFFDGKMMEYGRGKPCGTDDDKGDLEAVEITIKPGG
TLCONAIIGADSLEGVHCEGACTIKNVWEFKDVCEDATITLKGNGPYLITGGGAQHAKDKVVQOHNGKGTVTISDYKIG
AVGKLYRSCGNCSNNGGPRNVVLDRISSEFGPGTTSDLVGINSNYNDVATISGVCGPVKNMCQEFTGIEKDGNKES
PHREPPIGACKGPQGQLKTAPAC*

SEQ ID NO : 4

CHIEU DATI : 1167 (bao gdm 150 bp 5’ UTR va 150 bp 3’ UTR)
LOAI : ADN

SINH VAT : M. phaseolina

CTACCACGAATCGGAATTAAACGACGAATCTCCTGGTGAAGACTATAAAAGGCAGACAACGGCGTCGACAGTAAA
GACCATCGCAATCCAACAGTCCAGTTCCTCCTCAAGTCTCTCACTCCCATCCTCCACTTTCCAATCACTTCCAAC
ATGAAGTTCATCTACGCCGCTATCACCGCCACCGTGGCTGGCCTTGCCTCTGCGCAGTCCCTGACCATCCCCACC
CGCTCCGGCAGCAAGGTCGTCCTCTCCGCGCCCAGTACCATCTCCGGCTCGCAAGACTTTGGTAACAAGGAGTTC
GACCGCGGAATCCCCTGCGACTCGGACGATGACACTGGCAGCTCCAGCGCCGTCTTCATCCTCAAGAACGGCGLC
AGCATCTCCAACGTCATCATTGGTACCGACGCGCTCGAGGGCGTCCACTGCGAGGGTGCCTGCACCCTGACCAAC
GTCTGGTTCCGTGACGTCTGCGAGGGTGAGCTAAATCCACAACATACCATCAAACACTCAAGTAGTGCACACGAA
TGCTAATGGGAARATCCAGACGCCATCTCCGCGCTCGGCACCGGCAATGTCCTCATCCAGGGCGGCGGTGCGCAG
AACGCCAAGGACAAGGTCGTCCAGCACAACGGCCGCGGCACCGTCACCATCAAGAACTACACCGTCGTCAACGCC
GGCAAGCTGTACCGCAGCTGCGGCGACTGCACCAACAACGGCGGCCCCCGCAACGTCGTCGTGGACAACGTCCGC
GTCAACGGCATGACCTCTGACCTCGTCGGCATCAACTCCAACTACGGTGACAGTAAGTCGGCAARAGATACTTCA
AATCGTTGGAGGAACACTCAATACTGACTGTCGATTCCAGCTGCTACCATCAGCAACTCTTGCGGCGTCTCCAAG
AAGGTCTGCCAGGAGTACAAGGGCGTCACCAAGGGCAACGGCGACAGCGAGAAGGTCTCCACCACTGCCAACTGC
AAGGGTGCTCAGGGTACTCTGTCTAAGCTTCCCACTTGCTAGACAACCTAAAAGCAAAACCAAACTAGAGCTTGG
GCACGGATCACTCGCGTTGGATGTGGTCCGTGGAATCCTTGGTCAGTGCTCAATCGCCTGCTTCGAGTGGGARALC
GGCCGTCTCAATTGATACCGGGCGAGTGTCTGCGCATGGATG

SEQ ID NO : 5

CHIEU DAT : 735

LOAI : ADN

SINH VAT : M. phaseolina
TEN/KHOA DAU HIEU : CDS ‘
vl TRI : (1)....(735)

atgaagttcatctacgccgctatcaccgccaccgtggetggecttgectcectgegeagtee
M K F I Y A A I T A T V A G L A S A Q S
ctgaccatccccacccgectecggecagcaaggtegtectetecegegeccagtaccatcetece
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L T I Pp T R S G S K Vv Vv L S A P S T I S
ggctcgcaagactttggtaacaaggagttcgaccgcggaatecccctgegacteggacgat
G S ¢ b F G N K EF DR G I P C D S D D
gacactggcagctccagcgccgtcecttcatcecctcaagaacggcgeccagecatctcecaacgte
D T 6 S $s S AV F I L K N GA S I S NV
atcattggtaccgacgcgctcgagggcgtccactgcgagggtgcctgcaccctgaccaac
I I 6 T DAL E GV HCUEGA AT CT L T N
gtctggttccgtgacgtctgecgaggacgecatctccgegetecggecaccggcaatgtecte
vV W F R DV C E DATI S A L G T G N V L
atccagggcggcggtgcgcagaacgccaaggacaaggtcgtccagcacaacggeccgegge
I 9 G G G A Q N A K DI KV V Q HN G R G
accgtcaccatcaagaactacaccgtcgtcaacgccggcaagctgtaccgecagetgegge
T v T I K N Y T VvV V N A G K L Y R S C G
gactgcaccaacaacggcggcccccgcaacgtecgtegtggacaacgtecgegtcaacggce
p ¢ T N NG G P R NV V V DN V R V N G
atgacctctgacctcgtcggcatcaactccaactacggtgacactgctaccatcagcaac
M T S b L vV 6 I N S N Y G D T A T I S N
tcttgcggcgtctccaagaaggtcectgeccaggagtacaagggecgtcaccaagggcaacggce
s ¢ GGV s K K Vv CcC oo E Y K GGV T K G N G
gacagcgagaaggtctccaccactgccaactgcaagggtgctcagggtactctgtctaag
p $S £ K vs T T A N C K G A Q G T L S K

cttcccacttgctag
L p T C -
SEQ ID NO 1 6
CHIRU DAI i o244
LOAT ‘ : PRT
SINH VAT : M. phaseolina

MKEFIYAAITATVAGLASAQSLTIPTRSGSKVVLSAPSTISGSQDFGNKEFDRGIPCDSDDDTGSSSAVEILKNGA
SISNVIIGTDALEGVHCEGACTLTNVWFRDVCEDAISALGTGNVLIQGGGAQNAKDKVVQHNGRGTVTIKNYTVV
NAGKLYRSCGDCTNNGGPRNVVVDNVRVNGMTSDLVGINSNYGDTATISNSCGVSKKVCQEYKGVTKGNGDSEKV
STTANCKGAQGTLSKLPTC*

SEQ ID NO 2 7

CHIEU DAI : 1110 (bao gém 150 bp 5’ UTR va 150 bp 3’ UTR)
LOAT : ADN

SINH VAT : M. phaseolina

CAGCGGTATATAAATGCCCTGGTACCCTGCCCCAAAATGCCTTCTTCACCACCACAGTCCTTCGTTTCAATCGTT
CAGCACATTCACTCTTTCATTCACACTCACTAACCGATCTGCGATCGTGTTCTTTGCCTTCCACTACCAGACACA
ATGTTCTCCAAGCTTTTCCTGCTTCCCCTCCTGGCGGCTTCCGCCCTGGCTGCTCCTGCCGACGACACTTTCGGC
TACGAGCTCGTTCGCCGCGCGAACTTCCCCATTCCTGCCTCCAAGGGCAACGTCAAGCTCAGCGCTGCCAAGTCC
GTGTCCGGCACCTTCGATGGTGGCATGAAGACCTACGGCCGTGGTGTCAAGTGCACCGGTCAGGCCGAGGGTGGT
GACAAGGACGCCGTCTTCATCCTCGAGAACGGTGCTACCCTCAAGAACGCCATCATTGGTACCGACCAGATCGAG
GGCGTCCACTGCAAGGGCTCCTGCACCATCGARAACGTCTGGTGGGCCGGTGTCTGCGAGGACGCGCTCTCCCTG
AAGGGTGACGGTTCCGCCAAGGTCATCGGCGGCGGCGCTACTGGCGCTGAAGACAAGGTACGTACGCCTCTGATA
CGCCTTCGCTCAGATTGCTGACCAGATCTGGTACAGGTCATCCAGCACAACGGCGTTGSCTCCGTCTCGATTGAT
GGCTTCACTGTTGCCGACTTCGGCAAGCTCTACCGCTCGTGCGGARAACTGCAAGAAGATGGGCAAGAGAACCGTC
ACCATCAAGAACGTGAAGGCTAGCAACGGAAAGCTTTTGGCTGGCATCAACTCCAACTACGGCGACACTGCTACC
ATCACCGGCACCTGCGCTACCTCCGTCAAGAAGGTCTGCACCGAGTTCAAGGGCAACAACAGCGGCAAGGAGCCC
ACCGAGATCAGCTCCGGCCCCAGCAACGCCTGCAAGTACTCCTCCCTCAAGGCCTGCTAGGGCCTGCTAGACGGT
TGCTCAACAARCAAACATGGCATTTGCCGCGTGAGCCCGGGACCTTTCCGGGCTCGGGAGAAGAAAGTGGATGGC
ATTCTATTCTTGTATCGACTTCTAGTACTAGAGCATCTTCTATACCTCTAATTTACTGTG
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SEQ ID NO : 8

CHIEU DAI : 756

LOATI : ADN

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

VI TRI : (1)...(756)

atgttctccaagcttttcctgetteccectectggeggettecgecctggetgetectgece
M F S K L ¥ L L P L L A A S A L A A P A
gacgacactttcggctacgagctcgttecgeecgegecgaacttcececccattectgectecaag
p b T F G Y E L V RRANF P I P A S K
ggcaacgtcaagctcagcgctgccaagtccgtgtccggcaccttcgatggtggcatgaag
G NV K L S A A K S VS G T F D G G M K
acctacggccgtggtgtcaagtgcaccggtcaggeccgagggtggtgacaaggacgecgte
T Y G R 6 v. X ¢ T GG Q A E G G D K D A V
ttcatcctcgagaacggtgctaccctcaagaacgccatcattggtaccgaccagatcgag
F I L E N G A T L. K N A I I G T D @ I E
ggcgtccactgcaagggctcecctgcaccatcgaaaacgtctggtgggecggtgtcectgegag
G VvV BH C K G S ¢ T I E NV W W A G V C E
gacgcgctctccectgaagggtgacggttcecgeccaaggtcatcggecggeggegetactgge
D AL S L XK G Db G S A KV I G G G A T G
gctgaagacaaggtcatccagcacaacggcegttggectcecgtctcgattgatggetteact
A E D K V I 9 H N G V G S V S I D G F T
gttgccgacttcggcaagctctaccgcetecgtgecggaaactgcaagaagatgggcaagaga
vV A D F G K L Y R S C GG N C K K M G K R
accgtcaccatcaagaacgtgaaggctagcaacggaaagcttttggectggcatcaactce
T v T I K N V K A S N G K L L A G I N S
aactacggcgacactgctaccatcaccggcacctgcgctacctccgtcaagaaggtcectge
N Y G DT ATTI T G T C A T S V K K V C
accgagttcaagggcaacaacagcggcaaggagcccaccgagatcagecteccggeccecage
T E F K G N N S G K E p T E I S S G P S
aacgcctgcaagtactcctcecctcaaggectgetag
N A C K Y s S L K A C -

SEQ ID NO : 9

CHIEU DAI : 251

LOATI : PRT

SINH VAT : M. phaseolina

MFSKLFLLPLLAASALAAPADDTFGYELVRRANFPIPASKGNVKLSAAKSVSGTEFDGGMKTYGRGVKCTGQAEGG
DKDAVFILENGATLKNAIIGTDQIEGVHCKGSCTIENVWWAGVCEDALSLKGDGSAKVIGGGATGAEDKVIQHNG
VGSVSIDGFTVADFGKLYRSCGNCKKMGKRTVTIKNVKASNGKLLAGINSNYGDTATITGTCATSVKKVCTELI'KG
NNSGKEPTEISSGPSNACKYSSLKAC*

SEQ ID NO : 10

CHIEU DAI : 1127 (bao gém 150 bp 5’ UTR va 150 bp 3’ UTR)
LOAT : ADN

SINH VAT : M. phaseolina

CCGCTCCTCTGTGCGTTGTTGAACCTTGCTGTTTGTAGGTATAAAGCCCCCCCGTCATTGCTGAGGACGTGTATG
GACAGGATCCCTCARAACAGATTGTCTTCTACATCTCAGCGCATTAAGAACCCCATAAATACCAAGAGTTACAAAC
ATGCGTTCTACAAATCTGCTCGTCCTCCTCGCAACCTCCCTCAGCCTGGTCGCAGCGAGCCCGTTGGATGCGCCG
ACCAAAGTGATGGGCAAGCGGTTCGCCACCAATGTTCTACCCGCATCATCTGGACATGTTGTCCTCCCCTCAGCA
ACCACTGTGAGCACTTTTGACGGCGGAATGAAGAAGTACGACCGTGGTACCTCTTGCACTGGTCAGTCCGAAGGG
GGGGATGCGGACGCTGTCTTCCTCGTTCAGTCCGGAGGCACCCTCAAGAATGTCATCATTGGTGCGGACCAATCT
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GRAAGGTGTCCACTGTCTCGGCCCGTGCACGATCCAGAACGTGTGGTGGGAGGCCGTCTGCGAGGGTGAGAGCCAG
ACGCTTCGCGTTGTAAAGGGGCGAAATGCTGACCTCAAGACCCAGACGCCTTGACCATCAAACAAACTTCTGGGA
CCTCCTACGTCGTTGGCGGCGGTGCTTTTGGCGCGTCAGACARAATTATCCAGCACAACGGAGGCGGTACCGTCT
CGATCAAGGACTTCTACGCCCAAGATTTCGGCAAAGTTTACCGCAGCTGCGGCAATTGCGGCACTCAGTACAAAC
GCACCGTCACCATGTCTGGGATTTGGGCCGTTAATGGTGATCTCCTTGCCGGCGTTAACTCCAATTACGGTGATA
CCGCGACCATTTCCGGCACTTGTGCAGACAACGTGGACAACATCTGCGCCTGGTACGAAGGAAACGATGATGGCG
ATGAGCCCACCAAGTTGGGCACTGGCATCAGCTCTTACTGTGTCTATACCGCCAATGGTGTCGATGACTGCCCTT
GAGTTGAACATTGGCTTCTATTTGCCACGACACTATGATCGTGTTGCGGCTCTATCGCTGTTGTGTCCGGTTGGT
GAGGGCACCCGTACATATGTGGAATGGAGGTCACGTGGTGGATAGCATGTACATATTCTTGCCTGTTATGCCTAC
AC

SEQ ID NO : 11
CHIEU DAT : 771

LOAI : ADN

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

VI TRI t (1) (771)

atgcgttctacaaatctgctcgtcctectcgecaacctceecctcagectggtcgcagecgage
M R $ T N L L VL L A T S L s L V A A S
ccgttggatgcgceccgaccaaagtgatgggcaageggttcecgeccaccaatgttctacccgea
P L DA P TKV MG K RFATNV L P A
tcatctggacatgttgtcctccecctcagcaaccactgtgagcacttttgacggeggaatyg
s §s G H VvV VL P S A T T VS T F D G G M
aagaagtacgaccgtggtacctcttgcactggtcagtccgaagggggggatgecggacget
K K Y b R G T s c T G 9 S E G G D A D A
gtcttcctcecgttcagtccggaggcaccctcaagaatgtcatcattggtgecggaccaatcet
vV F L V. Q¢ $S 6 6 T L K NV I I G A D Q S
gaaggtgtccactgtctcggccecgtgcacgatccagaacgtgtggtgggaggecgtetge
E G VvV H ¢C L 6P C T I Q NV W W E A V C
gaggacgccttgaccatcaaacaaacttctgggacctcecctacgtegttggeggeggtget
E DAL T I K Q T S G T s Y V V G G G A
tttggcgcgtcagacaaaattatccagcacaacggaggcggtaccgtctcgatcaaggac
F G A S D K I I Q H N G G G T V S5 I K D
ttctacgcccaagatttcggcaaagtttaccgcagetgeggcaattgecggcactcagtac
r y A 9 b F G K VY R S CGNITC G T QY
aaacgcaccgtcaccatgtctgggatttgggecgttaatggtgatctceccttgecggegtt
K R T VvV T M S G I W A V N G D L L A G V
aactccaattacggtgataccgcgaccatttccggcacttgtgcagacaacgtggacaac
N $S N Y G D T AT I s G T C A D N V D N
atctgcgcctggtacgaaggaaacgatgatggcgatgagcccaccaagttgggecactgge
I1 ¢ A WY E G N D D G D E P T K L G T G
atcagctcttactgtgtctataccgccaatggtgtcgatgactgecccttga
I s sy c¢c vy T AN G V D D C P -

SEQ ID NO 12
CHIEU DAI 1 256
LOAT : PRT
SINH VAT : M. phaseolina

MRSTNLLVLLATSLSLVAASPLDAPTKVMGKRFATNVLPASSGHVVLPSATTVSTFDGGMKKYDRGTSCTGQSEG
GDADAVFLVQSGGTLKNVIIGADQSEGVHCLGPCTIQONVWWEAVCEDALTIKQTSGTSYVVGGGAFGASDKIIQH
NGGGTVSIKDEFYAQDFGKVYRSCGNCGTQYKRTVTMSGIWAVNGDLLAGVNSNYGDTATISGTCADNVDNICAWY
EGNDDGDEPTKLGTGISSYCVYTANGVDDCP*
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SEQ ID NO : 13

CHIEU DAI : 1164 (bao gém 150 bp 5’ UTR va 150 bp 3’ UTR)
LOAI : ADN

SINH VAT : M. phaseolina

AGTGACATATAAGTCCTCTGTTCTGCCATCGGAAAATGCTTCTCATCACCAACATTCTCTTCCTTCTTTCCTCAC
CACCACTTCCCCTCTTTCAAACAATTACCGGATAGATCTGTGATCATCCCCTACTTTCGTTTAACAACATACAAA
ATGCAGTCCAAGATCGTTCTCGGCCTTTCTCTCCTCGCCGCCACCGGCATGGCGGCTCCCTCCGAGCCCCTCCGL
GTCCGCGCCACCCTCCCCATCCCCTCCTCCAAGGGCTCTGTCACCTACGATGAGGTCAAGTCCATCACCGGCACT
TTCGACGGTGGCATGAAGACCTACGGCCGTGGTGTTTCCTGCACTGGCCAGAAGGAGGGTGGCAACAAGGACGLCC
GTCTTCCAGCTTGAGGACGGTGCTACCCTCAAGAACGTCATCATTGGCGAGGACCAGATCGAGGGTATCCACTGC
ATGGGCAGCTGCACCCTGGAGAACGTCTGGTGGAGCGCCGTCTGCGAGGGTTTGTCTTCTTCCATCCACTGAAGC
ACTTCACAGCTAACGTCATCTCAGACGCTCTTACCTTCAAGGGTGACGGTGACGCCAAGGTCATCGGCGGCGGTG
CCCAGGGCGCCGACGACAAGGTCCTCCAGCACAACGCTGTCGGCGATGTGACCATCGACGGCTTCACCGTTGTCG
ATTTCGGCAAGCTGTATCGCTCTTGCGGCAGTAAGTTCCCCCCGGCTTCTGCCCACCTCCATCCCTCATTCACCT
GCTCACACACGTGTTCCAGACTGCAAGCAGAACGGCGGCACCCGCAACGTCAACATCTCCAACGTCAAGGCCTAC
AACGGCAAGGTCCTCACCGGCATCAACTCCAACTACGGCGACGTCGCCACCTTCAAGGACACCTGCGCCTCTTCC
GTCAAGGACATCTGCGTCGAGTACAAGGGTACCAACAACAACGACGAGGAGCCCTCCAAGATCGGCTCCGGTCCT
TCCGACAACTGCGTCTACTCCGACATCCCCTCTTGCTAGACGGCTCGCCAACGGTCGCTTGGGCTGGCTTTCGCG
GATGCCCATTGTGAATAATCCGCTTGTTTCTTGTATGTAATTATTTTAAAGGCAAGAAGACCATTTAAATCAATA
AATAGAGACGGGGCTAGACCTCGCTTGTACTACGCACAC

SEQ ID NO : 14

CHIEU DAI : 750

LOAT : ADN

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

VI TRI : (1)....(750)

atgcagtccaagatcgttctcggectttctctectcgecgecaccggcatggeggetceece
M ¢ $S Kk T v L G L S L L A A T G M A A P
tccgagcecccctecgegtecgegecaccctecccatceccecctectceccaagggetetgtecace
s E Pp L R V R A T L P I P S S K G S V T
tacgatgaggtcaagtccatcaccggcactttcgacggtggcatgaagacctacggecegt
Yy b E V. K $s 1T T 6 T F D G G M K T Y G R
ggtgtttcctgcactggccagaaggagggtggcaacaaggacgcecgtcttccagettgag
G v s$ ¢ T G Q K E G G N K D A V F Q L E
gacggtgctaccctcaagaacgtcatcattggcgaggaccagatcgagggtatccactge
D G A TL KNV I I G E D O I E G I H C
atgggcagctgcaccctggagaacgtctggtggagcgecgtctgecgaggacgctcettacce
M G s ¢ T L E NV W W S A V CE DAL T
ttcaagggtgacggtgacgccaaggtcatcggcggcggtgecccagggcecgccgacgacaag
F K G b G DA KV I G G G A Q G A D D K
gtcctccagcacaacggtgtcggcgatgtgaccatcgacggcttcaccgttgtecgattte
vV L Q H N G V G DV T I D G F T V V D F
ggcaagctgtatcgctcttgcggcaactgcaagcagaacggcggcacccgcaacgtcaac
G K L Y R S ¢C G N C K QN G G T R N V N
atctccaacgtcaaggcctacaacggcaaggtcctcaccggcatcaactccaactacggce
I S N V K A Y NG K V L T G I N S N Y G
gacgtcgccaccttcaaggacacctgegectecttecgtcaaggacatctgegtegagtac
b v A TUF K D T CA A S S V K D I C V E Y
aagggtaccaacaacaacgacgaggagccctccaagatcggctcecggtecttecgacaac
K G T N NNDEE P S K TI G S G P S D N
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tgcgtctactccgacatccectettgetag
c vy s D I P s C -

SEQ ID NO : 15

CHIEU DAI : 249

LOAT : PRT

SINH VAT : M. phaseolina

MQOSKIVLGLSLLAATGMAAPSEPLRVRATLPIPSSKGSVTYDEVKSITGTEFDGGMKTYGRGVSCTGQKEGGNKDA
VFQLEDGATLKNVIIGEDQIEGIHCMGSCTLENVWWSAVCEDALTFKGDGDAKVIGGGAQGADDKVLOQHNGVGDV
TIDGFTVVDFGKLYRSCGNCKQNGGTRNVNISNVKAYNGKVLTGINSNYGDVATFKDTCASSVKDICVEYKGTNN
NDEEPSKIGSGPSDNCVYSDIPSC*

SEQ ID NO : 16

CHIEU DAI : 1238 (bao gém 150 bp 5’ UTR va 150 bp 3’ UTR)
LOATI : ADN

SINH VAT : M. phaseolina

CTATAAAGATGGAGACCAGCCAGCTTCTAGAGGCTTTTCCCTCCAGGCAAGCATCCTCTCTCCGGCCATCACTTT
CATTCTTTCGCATTCTTCCACTCTTTTGTCCAACTCCGACCCGAACAGATCTGTGATCGTTCACTACACTACACA
ATGTTGACCAAGACTCTTCTTCCCCTCCTCGCCATCTCTGGCGCCGTCTCTGCCGTCAAGACCAAGACCTTCGGC
AAGAACCTCGTCCGCCGTGCGGACTTCCCTATCCCTGAATCCCAGGGTTCCGTCACCTTTGACGCCGCCGAGGAG
GTCGATGGCGAGTACGACGGTGGCTACAAGACGTACGGCCGTGGTGTTTCTTGCACTGGCCAGGAGGAGGGTGGC
GACTCTGACGCCGTCTTCATCCTGAAGGACGGTGCTTCCCTCAAGAACGCCATCATCGGCTCTGACCAGATTGAG
GGTGTCCACTGCGAGGGCTCCTGCACTCTTGAGAACGTTTGGTGGGAGGCCGTCTGCGAGGACGCTCTGTCCTTC
AAGGGTGACGGTGATGCCACCGTCACTGGCGGTGGTGCAACTGGTGCTGAGGACAAAGTCCTCCAGCARAAACGGT
ATTGGCTCCATCACCGTCGATGGCTTCACCGTTGTGGACTTCGGCAAGCTGTACCGCTCTTGCGGTAACTGCGAC
GAGATGGGCCAGCGCACTGTACGTCAATGCTATCGCTCATTCTGTAGGGCAGAGAGTGCTGACATGGCTGTGCGA
CTTAGATCACCCTCAAGAACGTCAAGGCCTACTCCGGCAAGAAGCTTGTCGGCATCAACTCCAACTACGGTGACA
GTGCGTCATGTTCCTTTAGGCTTTCAACCCTTGAGCCATGTGCTAATAGCATCCTCAGCTGCCACCATCACCGAC
ACTTGCGCGACCGACGTCTCTGACATTTGCACGGAGTACGTAGTCACTCGGACGATGGGCCTCAGGAACGAAGAC
ACTAACATAATTATCTTTACAGGTACGAAGGAAACGATACCGGAGACGAACCTGAAGAGATCAGCTCCGGCCCCT
CTGATGCCTGCATTTACAGCGACGTTCCGGAGTGCTAGACGCACAGCTCGAACATGCCGCCTCAAAGCAAGCATT
CTGATGGAGGGCCAGGGGGTGGGAAGGGATTTAGAGCCTCCGAAAAGGTGGAAGTGGGTTTAGGACTTCGTTGTA
TAATATAAACTTGTTTCCGAAAATAAGAACCATCCTGC

SEQ ID NO : 17

CHIEU DAI : 756

LOAI : ADN

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

VI TRI : (1)....(756)

atgttgaccaagactcttcttccecctcecctecgecatctcectggegecgtetetgecgtcaag
M L T K T L L P L L A I S G A V S A V K
accaagaccttcggcaagaacctcgtccgeccgtgeggacttcecectatecctgaatcccag
T K T F G K N L V. R R A D F P I P E S Q
ggttccgtcacctttgacgccgecgaggaggtcgatggecgagtacgacggtggectacaag
G s v T F DA A E E V D G E Y D G G Y K
acgtacggccgtggtgtttcttgecactggeccaggaggagggtggecgactctgacgecgte
T Y G R G Vv &8 ¢ T GG QQ E E G G D S D A V
ttcatcctgaaggacggtgecttccctcaagaacgccatcatcggectctgaccagattgag
F I L K D G A S L K N A I I G S D Q I E
ggtgtccactgcgagggctcecctgcactcttgagaacgtttggtgggaggecgtcetgegag
G VvV H C E G S C T L E NV W W E A V C E
gacgctctgtccttcaagggtgacggtgatgccaccgtcactggeggtggtgcaactggt
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DAL S F K G D GD ATV T G G G A T G
gctgaggacaaagtcctccagcaaaacggtattggctccatcaccgtcgatggettceace
A E D K VL Q0 0 N G I G s I T VvV D G F T
gttgtggacttcggcaagctgtaccgctcttgecggtaactgecgacgagatgggeccagege
vV v b F G K L ¥ R S C G N CDEMG Q R
actatcaccctcaagaacgtcaaggcctactccggcaagaagcttgteggecatcaactce
T I T L K N V K A Y S G K K L Vv G I N S
aactacggtgacactgccaccatcaccgacacttgcgcgaccgacgtctctgacatttge
N Y G DT ATTI T™DTCA AT DV S D I C
acggagtacgaaggaaacgataccggagacgaacctgaagagatcagctccggeccctcet
T E Y E G N D T G D E P E E I S S G P S
gatgcctgcatttacagcgacgttccggagtgetag
D A C I Y s DV P E C -

SEQ ID NO : 18

CHIEU DAT : 251

LOAI : PRT

SINH VAT : M. phaseolina

MLTKTLLPLLAISGAVSAVKTKTFGKNLVRRADFPIPESQGSVTFDAAEEVDGEYDGGYKTYGRGVSCTGQEEGG
DSDAVFILKDGASLKNAIIGSDQIEGVHCEGSCTLENVWWEAVCEDALSFKGDGDATVTGGGATGAEDKVLOONG
IGSITVDGFTVVDFGKLYRSCGNCDEMGQRTITLKNVKAYSGKKLVGINSNYGDTATITDTCATDVSDICTEYEG
NDTGDEPEEISSGPSDACIYSDVPEC*

SEQ ID NO : 19

CHIEU DAI : 1245 (bao gbm 150 bp 5’ UTR va 150 bp 3’ UTR)
LOAT : ADN

SINH VAT : M. phaseolina

GGTTCACCTCATCAACTCGCTTCTTCATTCGTTCCTTGCTGTGCAAGACACCATCCAGACGGACATTCCATTACA
ACGGTCTTTGATAGCCAATCCAACTTTGTCTACTCCCTGCCTCTCCATCCTACCCTACCAATAAGCCCATCCAAA
ATGCAGTACAGCATCCGCTCGCTCGCCTTCGGCCTCGCCGCCCTGGCCGTCTCCACCGACGCTTTCATGGTTCCC
CGTGACCCTAGCAAGGGCTGGGGCTTCCCCAACGCCAACAACGCTCGCGTTGCTGCTGCCGCCGCCTCCACTCCT
GTCCAGACCCCCGGCAACACCCCTACCACTCCCGTGGCCACCCCTGGTGTCACTGGCGGCGCCACTGCCGCCGLT
GGCTTCCCCGCCTCGTCCGGCACCAGCCAGCTCAGCGCCCCCATGACCGTCACCGGCAGCTTCGACGGTGGCATG
AAGGCCTTCGGCCGCGGTGTCTCCTGCACTGGCCAGGCTGAGGGTGGCGACAGCGACGCTGTCTTCATGATCGAG
GAGGGCGGTACTCTCTCCAACGTCATCATCGCCGCCGATCAGATCGAGGGTGTCCACTGCTTCGGTTCCTGCACT
CTCAAGAACGTCTGGTGGGTCGCCGTCTGCGAGGACGCTTTCACCATCAAGGAGCAGGGCGCCTCTGGCACTACC
CACATCATCGGCGGTGGTGCTCAGGGCGCCGAAGACAAGGTTCTCCAGCACAACGGCGGCGGCACTCTCGCTGTC
TCTGGCTTCCTCGCCAAGGACTTCGGTAARGCTCTACCGCAGCTGCGGCAACTGCGACGAGATGCCCGAGCGCCAC
GTTACCATCGACGGCGTTACCGCTGAGTCTGGTGACATCCTGGTCGGCATCAACTCCAACATGGGCGACAGTAAG
TAACTCCTGATTTTGCAAGCGATGAGGCAATGCTAACAATGCGCAGCTGCTACCATCACCAACACCTGCGCCACC
GGCGTCGAGACCATCTGCCAGGAGTTCAACGGTGTCACGGACGGCAGCGAGCCCGAGGCTGCCGGCAGCGGCCCT
AGCACTGCTTGCAAGTACACTGCCGCTGACGCCCAGGCCTGCTAAGCACATCCCTTTCTTGATTGACCAGTARAAA
GTTCGACGGCCACACGGTTGGGTAATGCAGGGATTGGCAAAATGTCCGTCCGGCATAATTAGCACTTCTTTGATG
TAGATATTGGGCCGGGTGTCCACAATGTATAACTCTGACATGTCA

SEQ ID NO : 20

CHIEU DAI : 894

LOAI : ADN

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

VI TRI : (1)....(894)
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atgcagtacagcatccgctcgcectcecgecttecggectegecgeecctggecgtcetceccaccgac
M ¢ Y $s I R s L. A F G L A A L A V S T D
gctttcatggttcccecgtgaccctagcaagggctggggcettceccaacgeccaacaacgcet
A F M V P RD P S K GW G F P N A N N A
cgcgttgctgectgceccgecgectceccactectgtccagacccceggcaacacccectaccact
R V. A A A A A S T P V 0 TP G N T P T T
cccgtggeccacccecctggtgtcactggecggegecactgecgeegetggetteccegecteg
P VvV A T P GV T GG AT AAAG F P A S
tccggcaccagccagctcagegeccccatgaccgtcaccggecagettegacggtggeatg
s 6 T s Q L. S A p M T V T G S F D G G M
aaggccttcggccgeggtgtectcecctgcactggeccaggectgagggtggecgacagecgacgcet
K A F G R G v s ¢ T G QA E G G D s D A
gtcttcatgatcgaggagggcggtactctctccaacgtcatcatcgecgecgatcagate
vV F M I E E G G T L s N Vv I I A A D Q I
gagggtgtccactgcttcggttcctgcactctcaagaacgtctggtgggtcecgecgtetge
E G V H C F G $s ¢C T L KNV W W V A V C
gaggacgctttcaccatcaaggagcagggcgcctctggcactacccacatcatcggeggt
E DA F T I K E Q G A S G T T H I I G G
ggtgctcagggcgccgaagacaaggttctccagcacaacggecggcggcactetegetgte
G A Q G A E DKV L Q HNG G G T L AV
tctggcttcctcecgecaaggacttecggtaagetctaccgcagectgecggcaactgecgacgag
S G F L A K D F G KL Y R S C G N C D E
atgcccgagcgccacgttaccatcgacggecgttacegetgagtetggtgacatcectggte
M P E R H VT I D GGV T A E S G D I L V
ggcatcaactccaacatgggcgacactgctaccatcaccaacacctgcgccaccggegte
G I N S N M G DT AT TI TDNTCAT G V
gagaccatctgccaggagttcaacggtgtcacggacggcagcgagcccgaggetgecgge
E T I C Q E F N G V T D G S E P E A A G
agcggccctagcactgcttgcaagtacactgeccgectgacgeccaggectgcectaa
s G p S T A CI K Y T A AUDAQ A C -

SEQ ID NO : 21

CHIKU DAI 1 297

LOAI : PRT

SINH VAT : M. phaseolina

MQYSIRSLAFGLAALAVSTDAFMVPRDPSKGWGFPNANNARVAAAAASTPVQTPGNTPTTPVATPGVTGGATAAA
GFPASSGTSQLSAPMTVTGSFDGGMKAFGRGVSCTGQAEGGDSDAVFMIEEGGTLSNVITIAADQIEGVHCFGSCT
LKNVWWVAVCEDAFTIKEQGASGTTHI IGGGAQGAEDKVLOHNGGGTLAVSGFLAKDFGKLYRSCGNCDEMPERH
VTIDGVTAESGDILVGINSNMGDTATITNTCATGVETICQEFNGVTDGSEPEAAGSGPSTACKYTAADAQAC*

SEQ ID NO 1 22

CHIEU DAI : 1047 (bao gbm 150 bp 5’ UTR va 150 bp 3’ UTR)
LOAI : ADN

SINH VAT : M. phaseolina

GAATGGTATAAAGAGCGGTGGGATATCCATCATTGAGCTCATCACCAACCCACAATTACTTTCGTTCTACACTCC
TCTCGTTTACACAACGGATCACTGATCTACCACATTCGCTCTTACCAAAGATCCTGTCTACCAACCATCTACAAC
ATGCAGTTCAAGTACGCCGCTCTCGCTGCCGCCCTGGCCGCCGTCGGCTCCACGCAGAGCCTCCCCATCCCCGLC
TCCCGCGGAGTTGATCCCAACARAGGGCCAAAGGATCGTCAAGCCCGGCAATCCTTTCGACGGCGGGATGAAGGAG
TTTGGCCGTGGTGTCGTCTGCAACGACAAGGCCGACACTGGCGTCAGGAACGCCGTCTTCGTCATCGAGGACGGC
GGTGTTCTGCGCAACGCCATCATCGGCGCCGACGCCGTCGAGGGCATCCACTGCGAGGGCAAGTGCACCATCGAG
AACGTCTGGTTCCGCGACGTGTGCGAGGACGCCATCACGCTGAAGGGCAACGGCCCTTACACCATCACTGGCGGL
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GGCGCCCAGAACGCCGGCGACAAGGTCATCCAGCACAACGGCAAGGGCGAGCTGCGCATCTCAAACTACCAGGTC
AACAACGTCGGCAAGCTGTTCCGCACCTGCGGCAACTGCAGCAACAACGGCGGCCCGCGCAGCATCGTCGCCACC
GGCATCAGGGCCTTCGGCGTCACCAGCGACCTCATCGGCATCAACTCCAACTACGGCGACAAGGCCTCCATCACC
GGCTCCTGCGGCAACACCAAGACGGTCTGCCAGGAATATGTCGGCATCGAGAAGGGCGCCAACGGCGGGAAGGAL
AGCGAGAAGAGGGTCCCGCCGGTCGGCGCTTGCACCGGCCAGGGCGGTCTCGCCAGGCTCCCTTCCTGCTAGACG
CCTCGCGGAATCTTGCGCTGAGTATGGGATGGGAGGAATGGATTGACCGCCTCAGTTTGGGATCCGTGCGAACAG
TCGGGAACTTCGCAACTGCCTCATCCGTCAAGAGGTGTGGGCCCCTGCCGGACAGGATGARACGCGTTTATG

SEQ ID NO : 23

CHIEU DAI 1 747

LOAT : ADN

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

VI TRI T (1) (747)

atgcagttcaagtacgccgctctegetgecgecectggeegecgteggetccacgecagage
M 0 F K Y A A L A A A L A AV G S T Q S

ctccccatccccegectececcgeggagttgatcccaacaagggccaaaggatcgtcaagecce
L p I P A 3 R GV D PN K G O R I V K P

ggcaatcctttcgacggcgggatgaaggagtttggccgtggtgtegtctgcaacgacaag
G N P F D GGMI K EF G R G V V C N D K

gccgacactggcgtcaggaacgeccgtcecttecgtcatcgaggacggeggtgttcectgegeaac
A D T G V RN AV F Vv I E D G G V L R N

gccatcatcggcgeccgacgeccgtcgagggcatccactgcgagggcaagtgcaccatcegag
A I I G A DAV E G I H CE G K C T I E

aacgtctggttccgcgacgtgtgcgaggacgccatcacgctgaagggcaacggeccttac
N V W F R DV C E DA TI T UL K G N G P Y

accatcactggcggcggcgcccagaacgccggcgacaaggtcatccagcacaacggcaag
T I T G G G A Q N A G D K V I QO H N G K

ggcgagctgcecgcatctcaaactaccaggtcaacaacgtcggcaagctgttcecgeacctge
G E L R I §$ N Y Q V N NV G K L F R T C

ggcaactgcagcaacaacggcggcccgcgcagcatcegtcecgecaccggecatcagggectte
G N C S N N G G P R S I VA T G I R A F

ggcgtcaccagcgacctcatcggcatcaactccaactacggcgacaaggcectcecatcace
G v T s bD L I G I N S N Y G D KA S I T

ggctcctgcggcaacaccaagacggtctgeccaggaatatgtcecggecatcgagaagggcegece
G s ¢ G N T K TV C O E Y V G I E K G A

aacggcgggaaggacagcgagaagagggtcccgcecggteggecgettgcaccggecaggge
N G G K b s E KRV P P V G A C T G Q G

ggtctcgccaggectccecttectgetag

G L A R L P s C -

SEQ ID NO : 24

CHIEU DAI : 248

LOAT : PRT

SINH VAT : M. phaseolina

MOFKYAALAAALAAVGSTQSLPIPASRGVDPNKGQRIVKPGNPFDGGMKEFGRGVVCNDKADTGVRNAVEVIEDG
GVLRNAIIGADAVEGIHCEGKCTIENVWFRDVCEDAITLKGNGPYTITGGGAQNAGDKVIQHNGKGELRISNYQV
NNVGKLFRTCGNCSNNGGPRSIVATGIRAFGVTSDLIGINSNYGDKASITGSCGNTKTVCQEYVGIEKGANGGKD
SEKRVPPVGACTGQGGLARLPSC*

SEQ ID NO : 25
CHIEU DAI : 2495 (bao gdm 150 bp 5’ UTR va 150 bp 3’ UTR)
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LOAT : ADN

SINH VAT : M. phaseolina
GTTTGGTGCGTGGGAACGCATTTAACGGTGGATGAATCGATCCAAGGCTTCCAAGGCAGAGCCTCCGAAACAGTC
AATATTCCATCCAAACCAACGCCTATTGGATTCAAGATTTGGGCACTTTGTAACGAGGCTTTTTTGGTTGATTGG
ATGTTCCATTCAAATGGCGAAGGACCGTGGGATCTTGACGAGTATTACACCGACGAACAGTACGAAATTAACCTC
ACACAGACGGCTGCAGTGGTGCCCGATTTGGTGGCTCAGTTATGCCCACATGAGCTGCCATTTGACAGCCCAARA
TACATCGTTTGGATAGACAATCTGCTTACTTCTGCGCGGCTTATGACAACGCTCCGGAACGAGAATATTGGCGCT
GCAGGGACTGTTCGAATGGGCAAGACACAGCGTGAGAAGAATGAAGAGAAGGCAGCTAGCAAAAAGAAGCAAGCC
ACCAAAGAAGATAACCGTGGTTTACACCAAAGGCTTCGAGATTTGAGGTCAAAAAATGAAGGACAGATCGAATGG
GGCACGCAGTATTGCTGTCTATCACAGGACGAGCAGTCAATGCAATTTGGCTGGCAGGATGCAAGAATTGTGCTA
TTCATGAGCACTGTTCATGACGGTAAACAATGGGTGATTCGACGACGACGGCGGCCCACAAAGACCTCCACCAAT
TCGAAGATCACTCAGAAGCCATTTGGTGATAACGTGGAACAAGATATGGAGATTCCGAGGTGGGCAGACGAGTAC
AATCACAACAAGAATGCGGTTGACCGTTTTGACCAATTCAAAGCCGAACGCCAAATCAATCGACTTTGTTATCGA
ACATGGAAGCCTCTTTGGAACTTCCTCTTCCAATCATCGATCATCAGTGCATATCTGCTCACTTGTAGAGGCTTG
GATGACGATGAGAAACCTCCATTCGCGTCCCTGAACGCATTCCGCCAGAGGCTTTGGGAGCAGCTCTTTGAACGC
TCAGAACGCGTTGACGGACGCCGTGGACGAGCAGAGCCTCGTTATCGTGAGATTCCACGCGAAGAACATCAATAT
GAGAGGCTTAAGGTCCAAGGGAACTGCAGTGAATGTATGGCTAACATGCGCAAATCAACGCGTATTCGAAGGCCA
CTTGCAGAGCGTTCCACCAACATTCGGCCACCAAGGCCAAGGTGGGGCTGTGGGCTATGTAATCTGAATCTTTGT
GAAGGCATTTGCTTCAAAAATCACTTGRAATCGGGTGATAGGAAGCAGTTGAATTTGATGTGGAAGTTGGGCTCGA
TTTGGTCGCGAATTCGTCGCGATTTAGATCTAAAACACCAAGATTTGGGCCGTAAATCGAATATATATAAATGCA
AATAGACTCATTTGAATTTGACAGCTTATGCGACCTCAAAACACTACGTTTTAGTTGAATTATTGCGATTATTGG
GCTGCGAAAAGCCCCTGATGACTTTGGTGTTCTGACCCCTGTCACCACCCCTGTCGCTCTCAAGCTCTCCATAGA
TTGAGAGCATATCCAGCCTACGAAGGGATACCACTGCCCCCTCCTGGCGGCTTCCGCCCTGGCTGCTCCTGCCGA
CGACACTTTCGGCTACGAGCTCGTTCGCCGTGCGAACTTCCCTATTCCTGCCTCCAAGGGCACCGTCAAGTACAG
CGCTGCCAAGTCCATCTCCGGCACTTTCGATGGTGGCCTGAAGACCCTACAGCCGTGGTGTCAAGTGCATCGGTC
AGGCTGAGGGCGGTGACAAAAAAGCCGTCTTCATCCCTGAGGACGGTGCTAGCCTCAAGAGCGCCATCACTGGCA
CCGAGCAGATCGAGGGCGTCCACTGCAAGGGGCTCCTGCACTATCGAGAACGTCTGGTGGGCTGGTGTCTGCGAG
GATGCTCTCTCCCTCAAGGGCAACGGCAACGCCAAGATCATTGGTGGCGGTGCCACTGGTGCCGAAGACAAGGGT
AAGCTCTCTTCTGCAAGAGCGTTGCGATCGGATTTCTAACACTCTCTGGTGCAGGTCATCCAGCACCGGTTTTGG
ATCCGTCTCTATTGACGGCTTCACTGTTGCCGATTTCGGCAAGCTCTACCGCTCTTGCGGAAACTGCAAGAAGCA
GGGCAAGAGAACTGTCACCATCAAGAATGTCAAGGCATCATCCGGCAAGCTGCTCGCTGGTATCAACTCCAACTA
CGGCGACACTGCTACCATCACCGGCACCTGCGCTGCCTCCGTCARGAAGATCTGCACCGAGTTCATGGGCAACAA
CAGCGGCAAGGAGCCCAGTGTGGTTTTCAATCTCGATCTTATCAATCTTATCAATCGATCCCTATCAATCGATAT
CAAGTCCATCATGGAATTGAATTGACGATTGATAAGGATCGACAGCCTCCTGGTTGCCCTGCCAAACGCCACCAA
ACAAACGCCATAAAACACGCCCGCAGGGAGCCGCAGGACCCGAAATGCATCAAACAGTCCTCTTCTATTGCATTA
TCAATTATCGGGCATGGATG

SEQ ID NO 1 26

CHIEU DAT : 1707

LOAI : ADN

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

VI TRI : (1) (1707)

atgttccattcaaatggcgaaggaccgtgggatcttgacgagtattacaccgacgaacag
M F H S N G E G P W D L D E Y Y T D E Q
tacgaaattaacctcacacagacggctgcagtggtgecccgatttggtggetcagttatge
Y E I N L T @ T A A V V P D L V A Q L C
ccacatgagctgccatttgacagcccaaaatacatcgtttggatagacaatctgettact
P H E L P F D S P K Y I V W I D N L L T
tctgcgecggcttatgacaacgecteccggaacgagaatattggegetgcagggactgttcega
s A R L M T T L R N E NI G A A G T V R
atgggcaagacacagcgtgagaagaatgaagagaaggcagctagcaaaaagaagcaagce
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M G K T 9 R E K N E E K A A S K K K 0 A
accaaagaagataaccgtggtttacaccaaaggcttcgagatttgaggtcaaaaaatgaa
T K E D N R G L H Q R L R D L R S K N E
ggacagatcgaatggggcacgcagtattgctgtctatcacaggacgagcagtcaatgcaa
G Q I B W GG T 0 Y C C L S Q D E Q S M Q
tttggctggcaggatgcaagaattgtgctattcatgagcactgttcatgacggtaaacaa
F G W Q DA R I VL F M S T V HD G K Q
tgggtgattcgacgacgacggcggcccacaaagacctccaccaattecgaagatcactcag
w v I R R R R R P T K T S T N S K I T Q
aagccatttggtgataacgtggaacaagatatggagattccgaggtgggcagacgagtac
K p F G D N V E Q DM E I P R W A D E Y
aatcacaacaagaatgcggttgaccgttttgaccaattcaaagccgaacgccaaatcaat
N H N K N A V DR F D Q F K A E R Q I N
cgactttgttatcgaacatggaagcctctttggaacttcctcttccaatcatcgatcate
R L. C YR T W K P L W N F L F Q s S I I
agtgcatatctgctcacttgtagaggcttggatgacgatgagaaacctccattcgegtcece
s A Yy L L T ¢ R G L D D D E K P P F A S
ctgaacgcattccgccagaggcectttgggagcagectctttgaacgctcagaacgegttgac
L N A F R Q R L W E QL F E R S E R V D
ggacgccgtggacgagcagagectegttatcgtgagattccacgcgaagaacatcaatat
G R R G R A E P R Y R E I P R E E H O Y
gagaggcttaaggtccaagggaactgcagtgaatcctacgaagggataccactgceccccect
E R L K V QQ G N C S E S Y E G I P L P P
cctggcggcttcecgecctggetgetecctgececgacgacactttecggetacgagetegtteg
P G G F R P G C s C R RHF R L R A R S
ccgtgecgaacttcectattectgecteccaagggcaccgtcaagtacagegectgecaagte
P C E L P Y S C L QO G H R OQ V Q R C Q V
catctccggcactttcgatggtggectgaagaccctacagecgtggtgtcaagtgeatceg
H L R H F R W WwW P E D P T A V V S S A S
gtcaggctgagggcggtgacaaaaaagccgtcttcatcecctgaggacggtgctagectcea
vV R L, R AV T K K P s s S L R T V L A S
agagcgccatcactggcaccgagcagatcgagggcgtccactgcecaaggggctectgeact
R A P S L AP SR S R ASTA AU RG S CT
atcgagaacgtctggtgggctggtgtctgcgaggatgectctctcectcaagggcaacgge
I E N V W W A G V C E DAL S L K G N G
aacgccaagatcattggtggcggtgccactggtgccgaagacaagggtcatccagcaccg
N A K I I G G G A T G A E D K G H P A P
gttttggatccgtctctattgacggecttcactgttgecgatttecggecaagetctaceget
vV L. b P S L L T ASIL L P I S A S S T A
cttgcggaaactgcaagaagcagggcaagagaactgtcaccatcaagaatgtcaaggceat
L A E T AU R S R AIRE L S P S R M S R H
catccggcaagctgctcgctggtatcaactccaactacggecgacactgctaccatcaccg
H p A S C S L Vs T P TTA AT L L P S P
gcacctgcgctgcctccgtcaagaagatctgcaccgagttcatgggcaacaacagcggcea
A P A L P P S R R S A P S s WA T T A A
aggagcccagtgtggttttcaatctcgatcttatcaatcttatcaatcgatcectatcaa
R s p V W F s I S I L S I L S I D P Y Q
tcgatatcaagtccatcatggaattga
s I s s P S W N -

SEQ ID NO 2 27
CHIEU DAT . 568
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LOAT : PRT
SINH VAT : M. phaseolina

MFHSNGEGPWDLDEYYTDEQYEINLTQTAAVVPDLVAQLCPHELPFDSPKYIVWIDNLLTSARLMTTLRNENIGA
AGTVRMGKTQREKNEEKAASKKKQATKEDNRGLHQRLRDLRSKNEGQIEWGTQYCCLSQDEQSMQOFGWQDARIVL
FMSTVHDGKQWVIRRRRRPTKTSTNSKITQKPFGDNVEQDMETIPRWADEYNHNKNAVDREFDQFKAERQINRLCYR
TWKPLWNFLFQSSIISAYLLTCRGLDDDEKPPFASLNAFROQRLWEQLFERSERVDGRRGRAEPRYREIPREEHQY
ERLKVQGNCSESYEGIPLPPPGGFRPGCSCRRHFRLRARSPCELPYSCLOGHRQVQRCQVHLRHFRWWPEDPTAV
VSSASVRLRAVTKKPSSSLRTVLASRAPSLAPSRSRASTARGSCTIENVWWAGVCEDALSLKGNGNAKIIGGGAT
GAEDKGHPAPVLDPSLLTASLLPISASSTALAETARSRARELSPSRMSRHHPASCSLVSTPTTATLLPSPAPALP
PSRRSAPSSWATTAARSPVWEFSISILSILSIDPYQSISSPSWN*

SEQ ID NO : 28

CHIEU DAI : 1922 (bao gdm 150 bp 5’ UTR va 150 bp 3’ UTR)
LOAI : ADN

SINH VAT : M. phaseolina

CAAGATGTGCTTTTGCTCTCCAGGACATTCCTCTCCATCCCTCGTTTCCAATCACTTTCAGTCTTTGCCACTCCT
TCGCTGTCCACTGTAGTCCGGAACTACATCAGTAAACCACCTTCTTTTCCAACAGACCCCATCACATCCGCCAAA
ATGGTCAACATTGCTGCCGTCTGCCGCGCTGCGGCTTTCTTTCTTCCTGTCCTCGCCGCCGCCCAGAGCGGTGTC
GTTGGTACCCCTTCCGGTTTCGCCGCCGGCACCACTGGTGGTGGTGACGCTGCCGCCGCCGCTCCCTCCGACGTT
GCTGAGCTCATCTCTTGGCTTGAGGATGAGACTCCCCGTGTCATCCTCATCGACAAGGAGTTCAACTTCCTCGGC
ACGGAGGGCACCAAGAGCGATCAGGGCTGCCGTCCCGACAGCAACAAGTGCCCTGGCAAGGGTGGCCAGGATGCC
ATCAACCAGGCCAACTGGTGCGACAACGGCAACGCTGGCGAGGGTGTCTCGGCCGTCACCGTCAAGTACGACCAG
GCTGCGCTCAAGGGCATCGCTGTCAAGAGCAACAAGTCCATCGTCGGTGTTGGCGACAAGGGTGTCCTCAAGGGC
AAGGGCCTCAGCCTGACTGGTGGCGTTGAGRAACGTTATCATCCAGAACATCCACATCACCGACCTGAACCCCGAG
TACATCTGGGGTGGTGATGCCATCACGCTCGCTGGTTCCGACAAGGTCTGGAGTAAGTACTTCCGAACTGTTTCG
ATCCCATACGGTTGGCCTTGAAACCCARATCGGGAAACGCACTATACCCAATATGGCAATTTTCTACGAACATCG
AGACACCGCAGCAGAACACGAGTTTCACGCCATTGCTTGTTTCTGTGGCTGTCAATGCTGTCTCGAAGTCCCTGT
ATGCTGTTTGGCTTGATGCGCTAGTGCGTTTCCTGAGAGAGGTGCCCACCACACCATCATGCCCCAAGCTCCCTT
ACCCCTTTCCCAGCATCCCACATCATGCTATATCCTTTACTATGCTTTCAACAGTAAAACTAACGCCCGAAACGT
CGATCATGTCAAAATTTCTCTCGTCGGTCGCCAGATGATCGTTACCGGCTACGACAAGGCCGGTAGGGTCACGAT
CTCCAACTCCGAGTTCGACGGCCAGACCGACTGGTCCGCCTCCTGCAACGGCGAACACTACTGGACCGTCCTCGT
GTACGGTGCCGACGACCAGATCACCTTCGCAAACAACTACATGCACGACACCTCGGGCCGTTCGCCCAAGATCGG
TGGTGCCGACGGCGCTGGCATCACCTTCCACGCGGTCAACAACGTCTTCCAGACCAACAAGGGCCATAACTTCGA
CATCGGCTCCGGTGCCGAGGTTTTGCTCGAGGGTAACACCTTCAACGAGTGCAACCAGCCCATCACCTCCAAGTC
GGCCAACGAGGGCGGCGCCATCTTCAACACCCCCTCCGGCTCCGAGAGCTCCTGCTCCAGCTACCTCAAGCGLGC
CTGCCAGGCCAACACTCTCACCAGCTCCGGTGACTTCGGCACTTACAAGGACACCTCGGTTCTCGAGGGCTTCAA
CGGCGCCACCTCCATCTGGGAGGCCGTCAGCGCTGAGGAGGCTGCTGCGTCCGTCATCGCCAACGCCGGTATTGG
CAAGCTCCAGGGCGGTGCTAGCAACTCCACTGCCAAGTTCAGTATGTCTTCTCCCTTCAACCCTGTATCACAGGA
GACATGTACTAATAATTCTCTCCTCTGCAGGGCGCTTCCAATCCTAGATTAATAAGCACGATCGACCGAATACTA
GCATCAGTACGGTTTTTAGATAARAAGGGATCTGTCTGGTTTACTGTAGATATTTAGCCTTCCTTTCTTTGGCTT
CACATATTTTTAACTTTACAGCCCAAGAGGGCTCAATGCAAATACTT

SEQ ID NO : 29

CHIEU DAI : 1314

LOAT : ADN

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

VI TRI : (1)...(1314)

atggtcaacattgctgccgtctgecgegetgeggetttetttettectgtectegecgee
M VvV N I A AV C RAAAUF F L P V L A A
gcccagagcggtgtegttggtacceccttecggtttegecgecggecaccactggtggtggt
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A Q $S G v Vv G T P S G F A A G T T G G G
gacgctgccgcecgecgetcectcecgacgttgetgagetcecatcetettggettgaggatgag
D A A A A A P S DV A E L I S W L E D E
actccccgtgtcatcctcatcgacaaggagttcaacttecctcecggcacggagggcaccaag
T P R V I L I b K E F N F L G T E G T K
agcgatcagggctgccgtcccgacagcaacaagtgeccctggcaagggtggecaggatgece
s b G C R P D S N K C P G K G G Q D A
atcaaccaggccaactggtgcgacaacggcaacgctggcgagggtgtcteggecgtcace
I N Q A N W CDNGNAG E G V S A V T
gtcaagtacgaccaggctgcgctcaagggcatcgctgtcaagagcaacaagtccatcgte
vV K Yy b Q AA L K G I A V K S N K s I V
ggtgttggcgacaagggtgtcctcaagggcaagggcctcagectgactggtggegttgag
G v 6 b K G VL K G K GG L S L T G G V E
aacgttatcatccagaacatccacatcaccgacctgaaccccgagtacatcectggggtggt
N VvV I I ¢ N I H I T D L N P E Y I W G G
gatgccatcacgctcgectggttccgacaaggtctggatgegtttectgagagagecatcece
p A I T L AG S D KV WMU R F L R E H P
acatcatgctatatcctttactatgctttcaacagtaaaactaacgcccgaaacgtcgat
T s ¢ Yy I L Y Yy A F N S K T N A R N V D
catgtcaaaatttctctcgtcggtcgeccagatgatcecgttaccggetacgacaaggeecggt
H v K I $ L vV G R Q M I VvV T G Y D K A G
agggtcacgatctccaactccgagttcgacggccagaccgactggtcecegectectgcaac
R v T I §$ N S E F D G O T D W S A S C N
ggcgaacactactggaccgtcctcgtgtacggtgeccgacgaccagatcaccttcgeaaac
G EH Y W T V L VY G A DD 0 I T F A N
aactacatgcacgacacctcgggccgttcgeccaagatcecggtggtgeccgacggegetgge
N Yy M H DT S G R S P K I G G A D G A G
atcaccttccacgcggtcaacaacgtcttccagaccaacaagggccataacttcgacate
I T F H A V N N V F Q T N K G H N F D I
ggctccggtgceccgaggttttgetecgagggtaacaccttcaacgagtgcaaccageecate
G S G A EV L L EGN T F N E C N Q P I
acctccaagtcggccaacgagggcggegcecatcttcaacacccecccteecggetcececgagage
T S K S A N E G G A I F N T P S G S E S
tcctgctccagctacctcaagegegectgeccaggceccaacactcetcaccagetecggtgac
s ¢ s S YL K R A COQANT L T S S G D
ttcggcacttacaaggacacctcggttctecgagggcttcaacggegecacctecatetygg
F 6 T Y K bT S VvV L E G F NG AT S I W
gaggccgtcagcegctgaggaggectgcectgegtcecegtcategeccaacgecggtattggcaag
E A V S A E EAAA S VI A NA G I G K
ctccagggcggtgctagcaactccactgccaagttcaggegettcecaatectag
L §Q G G A S N S T A KFRIRF Q S -

SEQ ID NO : 30
CHIEU DAI 1 437
LOAT . PRT
SINH VAT : M. phaseolina

MVNIAAVCRAAAFFLPVLAAAQSGVVGTPSGFARGTTGGGDAAAAAPSDVAELISWLEDETPRVILIDKEFNFLG
TEGTKSDQGCRPDSNKCPGKGGQDAINQANWCDNGNAGEGVSAVTVKYDQAALKGIAVKSNKSIVGVGDKGVLKG
KGLSLTGGVENVIIQNIHITDLNPEYIWGGDAITLAGSDKVWMRFLREHPTSCYILYYAFNSKTNARNVDHVKIS
LVGROMIVTGYDKAGRVTISNSEFDGQTDWSASCNGEHYWTVLVYGADDQITFANNYMHDTSGRSPKIGGADGAG
ITFHAVNNVEFQTNKGHNFDIGSGAEVLLEGNTENECNQPITSKSANEGGAIFNTPSGSESSCSSYLKRACQANTL
TSSGDFGTYKDTSVLEGFNGATSIWEAVSAEEAAASVIANAGIGKLOGGASNSTAKFRREQS*
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SEQ ID NO : 31

CHIEU DAI : 1326 (bao gdm 150 bp 5’ UTR va 150 bp 3’ UTR)
LOAT : ADN

SINH VAT : M. phaseolina

ACCAATCGTCACAGATCCGCTGGACACGATGCAGCGTGCACATATAGATCGGCTCCGCAGCGTTAATGCTGTCCT
CCAGCAGCAGCCTCAACTTTCTCTTCACCTTTCTCTTCACCTTTCTCTTCACCACCAGCCCAGCCCACCCTCACC
ATGAAGTTTCTTTCCACTTTGGCCCTGGCGGCCCTCGCGCACCTGGCGTGCGCCGTCCCCATGGCCGAGAAGCGT
GCCCCCGCGGCCACGCCCGTCGGCTACGCCTCGCAGAACGGCGGCGTGACCGGCGGTCAGGGCGGCACCACCACC
ACCGTCTCCTCGCTGCCCGAGATGACGGCTGCCCTTAAGAAGGGGGACACGGAGAAGAAGGTCGTCTACGTCAAG
GGCAAGATCTCCGGCAAGGCGAAGATCTACGTTGGCTCGAACAAGGTGCGGCCTCACCCCTTCACTCCATGACAT
CCGGGTAGCTAACGCAGCCTGCAGTCCATCCTCGGCGTTGACTCCAGCTCCGGCCTCGAGGGCATCGGACTCCTC
GTCCGTGACGCCAAGAACGTCATCATCCGCAACCTGGCCATCTCCAAGGTCGAGGCCGACACGGGCGGCGALCGLC
ATCGCCATCGACGGCTCCACCAACGTCTGGGTCGACCACTGCGACCTGTCCAGCGACCTGGCCGCCGACAAGGAC
TTCTACGACGGCCTGCTCGACATCTCCCACGGCGCCGACTACGTCACCGTCTCGAACGTCTACTTCCACGACCAC
CACAAGAACTCGCTCGTCGGCCACTCCGACTCCAACGCCGGCGAGGACACGGGCAAGCTGCACGTCACCTALCGCC
AACAACTACTGGAGCAACGTCGGCTCGCGCTGCCCGCTCGTGCGCTTCGGCACCGTCCACATCGTCAACAACTAC
TTCGAGGACGTCTCCGTCTCCGGCATCAACACCCGCATGGGCGCCCAGGTCCTCGTCGAGAACAACGTCTTCAAC
AACGTCGTGCAGGCCCTCGTCTCGATCGACTCCAAGGAGCTCGGCTACGCCGTCGCGCGAGGCAACGACTGGGGL
ACCTCCAAGAACGAGGCCCCCGAGGGTACCCTTACCAAGGTGCCTTACACCTACACCGCTGTTGAAGCGAGCGCG
GTCAAGGCTGCTGTTGTTGGCAGCGCGGGCAACACCCTCTCTGGCTTGTAAACATTTGACCTCGACGGGTTGCTC
GAGAGAAGCCTATCTACATAGCCTGTGTTTACAAGCAATTCTCTGTAGATATTTTTATACAATCTCTAATTGTAA
ATACGAAATCAAATCCGAATTAGTGGAATGCTTGCCTTAAGCTCTTCGGAG

SEQ ID NO : 32

CHIEU DAI : 972

LOAT : ADN

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

VI TRI : (1)....(972)

atgaagtttctttccactttggccctggecggcecctegegecacctggegtgegeegteccee
M K F L S T L AL A A L A H L A C A V P
atggccgagaagcgtgccceccgecggccacgecccgteggetacgectegecagaacggegge
M A E K R A P A A T P V G Y A S Q N G G
gtgaccggcggtcagggcggcaccaccaccaccgtctectegetgeeccgagatgacgget
v T 6 G 9 G G T T T T Vs S L P E M T A
gcccttaagaagggggacacggagaagaaggtcgtctacgtcaagggcaagatctecgge
A L K K G DT E K K V VY VvV K G K I § G
aaggcgaagatctacgttggctcgaacaagtccatcctcecggegttgactccagetecgge
K A K I Y Vv 6 S N K S I L G VvV D s § 8 G
ctcgagggcatcggactectcgtcecgtgacgccaagaacgtcatcatccgecaacctggece
L. E ¢ I 6 L LV R DA KNV I I R N L A

atctccaaggtcgaggccgacacgggcggcgacgccatcgecatecgacggcetccaccaac
I S K vV E A DT G G D A I A I D G S T N
gtctgggtcgaccactgcgacctgtccagcgacctggecgecgacaaggacttctacgac
vV WV D H C DL s S D L A A D K D F Y D
ggcctgctcgacatctcecccacggegecgactacgtcaccgtcectcecgaacgtcectacttecac
G L L b I S H GA DY V TV S N V Y F H
gaccaccacaagaactcgctcgtecggccactccgactccaacgeccggecgaggacacggge
D H H KN S L V G H S D SN AGE DT G
aagctgcacgtcacctacgccaacaactactggagcaacgtcggctcgegetgeecgete
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K L. #H v T Y A N N Y W S N V G § R C P L
gtgcgcttcggcaccgtccacatcgtcaacaactacttcgaggacgtcteegtctecgge
V R F G T VvV H I VvV N N Y F E D V S V 8 G
atcaacacccgcatgggcgcccaggtcecctecgtcgagaacaacgtcttcaacaacgtegtyg
I N T R M G A ¢ V L V EN NV F N N V V
caggccctcgtctecgatcgactccaaggagetcggctacgecgtecgegecgaggcaacgac
Q A L Vv S I DS K E L G Y A V A R G N D
tggggcacctccaagaacgaggcccccgagggtacccettaccaaggtgecttacacctac
W G T S K N E A P E G T L T K V P Y T Y
accgctgttgaagcgagegeggtcaaggetgectgttgttggcagegegggcaacaccecte
T A V E A S AV K A A V V G S A G N T L

tctggcttgtaa
s G L -
SEQ ID NO . 33
CHIEU DAT : 323
LOAT : PRT
SINH VAT : M. phaseolina

MKFLSTLALAALAHLACAVPMAEKRAPAATPVGYASQNGGVTGGQGGTTTTVSSLPEMTAALKKGDTEKKVVYVK
GKISGKAKIYVGSNKSILGVDSSSGLEGIGLLVRDAKNVIIRNLAISKVEADTGGDAIAIDGSTNVWVDHCDLSS
DLAADKDFYDGLLDISHGADYVTVSNVYFHDHHKNSLVGHSDSNAGEDTGKLHVTYANNYWSNVGSRCPLVREGT
VHIVNNYFEDVSVSGINTRMGAQVLVENNVEFNNVVQALVSIDSKELGYAVARGNDWGTSKNEAPEGTLTKVPYTY
TAVEASAVKAAVVGSAGNTLSGL*

SEQ ID NO : 34

CHIEU DAI : 1320 (bao gém 150 bp 5’ UTR va 150 bp 3’ UTR)
LOAI : ADN

SINH VAT : M. phaseolina

TCTCCAAGTTCATCTTCATCTTCAGTCTTTCTCTATTAAACGCGTTGACTCGCGCCATTCTTTGACAGCCATCAG
CCTGCTGAGCACGCTTGACCACATATTCCTTCCCTTGAAAGTTCCCGTTTGCTCAACAACACTTCCACCGCAACC
ATGAAGGCCACCACCCTCGCTACTTTTGCTCTTTCCGCCGTGAGCGCTCTGGCAGCGCCCACCAAGACCTTCGCC
AAGCGTGCCGCCATCACTGACGGCCCCGACGTCGGCTATGCCACCCTGAACGGTGGCACCACTGGCGGTGCTGGC
GGTTCCACCACCACCGTCTCCAGCCTGGCCCAGTTCACCGCTGCCGCCGAGGCTGATGGCGCCGCCGTCATTGTC
GTCTCCGGCAACATCTCTGGCGCCGCCAAGGTCCGCGTCGGCAGCGACAAGACCATCATCGGCAAGGACTCCAGC
GCCGTGCTCGAGGGCGTCGGTCTCTACATCAACAAGCAGAAGAACGTCATCGTCCGCAACCTGTCCATCAAGAAT
GTGCTTGCGGAGAATGGTGACGCCATCGGCATCCAGGCTTCCCAGAACGTCTGGATCGACCACTGCGACCTGTCC
TCGGACCGTGACCACGACAAGGACTACTACGACGGTCTCCTCGACGTGACCCACGCCTCTGACTACATCACCCTG
TCCAACAACTACCTCCATGACCACTGGAAGGCCTCGCTCGTCGGCCACTCCGACTCCAACGGCTCTGAGGACAAG
GGCCACTTGACCGTCACCTACTACCAGAACCACTTCGAGAACCTGAACTCGCGTGGTCCTTCTTTCCGCTTCGGC
ACCGGTCACATTGTATGTTGCCCACCAACCTGACACCACAGTAATGATTCTAACGGCAAATGCTAGGTCAACAAC
CTCTACACCAGCGTCAGCGACGGTATCAACGCTCGCCAGGGCGCCCAGCTCCTTGTTGAGGGCAACGTCTTCACT
GGCAGCAAGAAGCCGCTGTACAGCACCGATGCCGGCTACGCCGCCGTCAACGACAACGACTTCGGCGGCGCTGAG
AACACTGCTGAGGCTGGCACCCTCACTGCCTCTGACCTCGGCTACAAGTATACCGCTCTGAAGTCTTCCGAGGTC
TCTGCCGCCGTCTCCAAGTCGGCTGGCGCCACGCTCACTTTCTAAACGAAGTCGCGACGCTCTCTCGTTTTGGAA
CTCGCCGCAATGCCCGAGCCAGGGTTCGGATGCATGGAAGGAATGCATTGTGATGGATGAAGAGCAACATACTTT
TTTGGGGGGGARRAAGCACAGGGCGTGCTACTTTTTCATGTACAT

SEQ ID NO : 35

CHIEU DAI : 966

LOAT : ADN

SINH VAT : M. phaseolina

TEN/KHOA DAU HIEU : CDS
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VI TRI : (1)....(966)
atgaaggccaccaccctcecgectacttttgectctttecgecgtgagegectectggecagegece
M K A T T L A T F A L S A V S A L A A P
accaagaccttcgccaagcgtgceccgecatcactgacggecccgacgtecggetatgecacce
T K T F A K R A A I T D G P D V G Y A T
ctgaacggtggcaccactggcggtgctggcggttccaccaccaccgtctccagectggec
L N G G T T GG AG G s T T T V s s L A
cagttcaccgctgccgecgaggectgatggecgecgecgtcattgtegtectccggecaacate
Q F T AA A E A D G A AV I V V S G N I
tctggcgccgeccaaggteccgegtecggcagecgacaagaccatcatecggcaaggactcecage
s G A A KV RV GGS DK T I I G K D S S
gccgtgctcgagggecgtceggtctctacatcaacaagcagaagaacgtcatcgtcecgecaac
AV L E GV 6 L ¥ I N K O K N V I V R N
ctgtccatcaagaatgtgcttgcggagaatggtgacgccatcggcatccaggetteccag
L $S I K N V L A E N G DA ATI G I O A S 0
aacgtctggatcgaccactgcgacctgtcctcggaccgtgaccacgacaaggactactac
N V W I D HCDIL S S DR D HD KD Y Y
gacggtctcctcgacgtgacccacgectctgactacatcaccctgtccaacaactacctc
b G L L. bv T HW AS DY I T UL S N N Y L
catgaccactggaaggcctcgcectcgtcggeccactccgactccaacggectctgaggacaag
H D H W KA AS L V G H s D S N G S E D K
ggccacttgaccgtcacctactaccagaaccacttcgagaacctgaactcgegtggtect
G H L T VvV T Y Y Q NH F E N L N S R G P
tctttccgcttcggecaccggtcacattgtcaacaacctctacaccagecgtcagecgacggt
S ¥F R F G T G H I VvV N NL Y T S V S D G
atcaacgctcgccagggcgcccagetecttgttgagggcaacgtcttcactggcagcaag
I N A R QGA O UL L V EGNV F T G S K
aagccgctgtacagcaccgatgcecggctacgeccgecgtcaacgacaacgacttcggegge
K p L Y S TODA AGY A AV N DN D F G G
gctgagaacactgctgaggctggcaccctcactgectctgacctcggctacaagtatacce
A E N T A E A G T L T A s D L G Y K Y T
gctctgaagtcttccgaggtctctgeccgecgtctccaagtecggetggegecacgcetcact
A L K $S S EV S A AV S K S A G A T L T

ttctaa
F —_
SEQ ID NO : 36
CHIEU DATI : 321
LOAT : PRT
SINH VAT : M. phaseolina

MKATTLATFALSAVSALAAPTKTFAKRAAITDGPDVGYATLNGGTTGGAGGSTTTVSSLAQFTAAAEADGAAVIV
VSGNISGAAKVRVGSDKTIIGKDSSAVLEGVGLYINKQKNVIVRNLSIKNVLAENGDAIGIQASQNVWIDHCDLS
SDRDHDKDYYDGLLDVTHASDYITLSNNYLHDHWKASLVGHSDSNGSEDKGHLTVTYYQNHEFENLNSRGPSEREG
TGHIVNNLYTSVSDGINARQGAQLLVEGNVEFTGSKKPLYSTDAGYAAVNDNDFGGAENTAEAGTLTASDLGYKYT

ALKSSEVSAAVSKSAGATLTE*

SEQ ID NO : 37

CHIEU DAI : 1896 (bao gdém 150 bp 5’ UTR va 150 bp 3’ UTR)
LOAT : ADN

SINH VAT : M. phaseolina

-47-



28549

CAGCCAATACGGTGGCCTGAAACATACTCATATTCCTATATCCAATTCCACCCAGAAACATATTTACACGGCCCG
TCCCTTAGCCCAATTGACCCCGGAAGCGTCTCTCTTTTTCCCTTACGCTCGTTTCTTTTTCTCCCTGTCATGCTG
ATGGCGTCCTGTCTTCCCCTGGCCCTAGTGGCCTTTTCTTCACTTTCCTATGCTCTTCAGCCCTACAGTGGCCCG
GCGCCAGACCTTCCTGATCGTAAGCCATTCGGCTTCGGTGCCGCCGCCACAGGTGGCGGTACCCCCACGCCGAAC
AATACCTACCTGGTCGACAACATGCCTGATCTGCGGACCGTTCTAAAGATGGAGACTCCCCGCACAGTTTACGTG
AAGGGCGAGATCAARAGGCAACGAAATCAACGAGACCACGACCGGCAATTGCCAATTCTACATTGACAGCAGCAAC
AACTCCAAGTTCAACTTTACCCTCTACATCCAGAGCTACAACGAGACCTACATGGGCCAGGTTAAGGCTGCCTCC
GAAGCGGGCCAGCTATTCGACGGACAGAACGCCACCGAGCTCCTCAATCTACTCGGCCGCCAGAACGTGAGCTTC
CATGTGCCCGGARAAGGTTTCAAAATAACAGCAACGCTAACCCACCTCGCAGGGCTGGCGCGGCCAAGTGCARAAAC
GTGCAAAAGTCCTACGAAGCCATTGACGTGGCCAGCAACCTTACGCTTATCGGCTGGGACTCGTCCGCGTACCTG
AATGGCGTCAATCTCGGGTTCAACTCGCGCTCCAACATCATCATGCGCAACCTGCGCATTTCGTCGCCGCGTGAC
TGCTTCCCGTCGCCGGAAACCTACCCCAGCAGCTGGAACGCGCGTTACGACGCCGCTGTCCATGGTGTCGACGALG
ACCGCGTGGCTCGACGGCAACATCTTCGAGGACGGCCCCGTCGCCGTCGCGCCCGACGACTTCGCGGGCGGGTGG
AAGGTCGACCGGTACGACGGCTTGTTTGACGCCGAGGACGGCAGCGACGACATCACCTTCTCGCACAACATCGTC
ACCAACCACCACAAGAGCCTGCTGTGGGGCGGCGGCAACAAGGAGGCGGACCGCGACATCGGCAAGATGAAGTTC
ACCGTCTTCGGCAACCGCTTCGTCGACAGCTTGTCGCGCAACCCGCTGATGCGCTTCGGCACCTTCTACATCGTC
GCCAACGTCTTCGAGAACTACGCCGAGCGCGCGCCGCTGTTCGAGGACGACAGCGTCGCCGCGAGCGLGGLLGLL
TCGCGGCTCGTTCGACGCGCGGACAATGCCACCACCTACAGGCCGGACTTCCAGTACAACATGGGCATCTACAAC
GCCAGCACCGTGTACGTCGCGGCGAATGCGTTTGTCCAGACGGGCACCTATGCGGACGATTCGTCGCGCGTCTTC
TCCTTCTCGGACCTTGCGACGCCGGGCCTGCCCGCGACGCTGTGCTCGCCGGCTGATGGCGCGAACGGGACGGLG
TCGGCGTCGTCCCTGCCGAAGAGCGTTTTCAATGGCAGGCCTATCGACCTTGCGAAGAATGCCAAGAACACGTGG
GCGTATTTCCTGGAGAGCAAGAATGAGGACGGCGAGTTCGCCGAGGGTGGGTTCGTGATTGGATGTGACGGGCTG
GAGGAGCAGGAGACGCCGGTTGCGTTTAAGGATGGTAACGAGGTCGATGCATATGTGCGGAAGAATGCAGGGCAG
GTAGGGAGGGCGACGCCGTAGGGGTGCAAGTGGATGCCAGGCTGATGGTTGGTGGTGGAATGTTTGTGGAACCGC
GAGCGGATAGACTTGGCGGGAAGTGCCTCCTCTTGGCGGAAGGTATGCATGTACAATGGGTCAACGGTAGAGATC
TGCGGCTTTTCCGGCGGCGGG

SEQ ID NO : 38

CHIEU DAI : 1536

LOAT : ADN

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

VI TRI : (1)....(1536)

atggcgtcctgtctteccecctggecctagtggecttttcttcactttectatgetettcag
M A S ¢C L P L AL V A F S S L S Y A L Q
ccctacagtggcccggecgceccagaccttectgategtaagecatteggetteggtgecgece
P Yy S G p A P DL P D RIK P F G F G A A
gccacaggtggcggtacccccacgeccgaacaatacctacctggtcecgacaacatgectgat
A T G G G T p T P NN T Y L V D N M P D
ctgcggaccgttctaaagatggagactccccgecacagtttacgtgaagggcecgagatcaaa
L R T VvV L, X M E T P R T V Y V K G E I K
ggcaacgaaatcaacgagaccacgaccggcaattgccaattctacattgacagcagcaac
G N E I N E T T T G N C Q F Y I D S S N
aactccaagttcaactttaccctctacatccagagctacaacgagacctacatgggeccag
N S K F N F T L Y I Q0 S Y N E T Y M G Q
gttaaggctgcctccgaagecgggccagctattcgacggacagaacgccaccgagcetectce
vV X A A S E A G QL F D G OO N A T E L L
aatctactcggccgccagaacggctggcgecggccaagtgcaaaacgtgcaaaagtcectac
N L L. G R Q N G W R G Q V Q N V Q K S Y
gaagccattgacgtggccagcaaccttacgcttatcggctgggactecgtccgegtacctg
E A I DV A S NTL T L I G W D S S A Y L
aatggcgtcaatctcgggttcaactcgegctccaacatcatcatgecgcaacctgegeatt
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N G V N L G F N S R S NI I MR N L R I
tcgtcgccgegtgactgetteccegtcgecggaaacctaccccagcagectggaacgegegt
s s p R DCUPF P S P E T Y P S S W N A R
tacgacgccgtgtccatggtgtcgacgacgaccgcgtggectcgacggcaacatcttegag
Y b AV S M VS TT T AWILDGNTI F E
gacggccccgtcgecgtegegeccgacgacttcgecgggegggtggaaggtcecgaccggtac
D G p V A V A P DD F A G G W K V D R Y
gacggcttgtttgacgccgaggacggcagcgacgacatcaccttctcegcacaacategtce
D G L F DA ED G S D DI T F S HN I V
accaaccaccacaagagcctgctgtggggecggecggcaacaaggaggcggaccgcgacatce
T N H H K S L L W G G G N K E A D R D I
ggcaagatgaagttcaccgtcttcggcaaccgcttcgtcgacagettgtecgegecaacecyg
G K M K F T VF*" G NRF VD S L S R NP
ctgatgcgcttcggcaccttctacatcgtcgccaacgtcttcgagaactécgccgagcgc
L M R F G T F Yy I V A NV F E N Y A E R
gcgccgcetgttcgaggacgacagcgtcecgecgecgagegecggecgcectegeggetegttega
A P L F EDDS VAASAAA S R L V R
cgcgcggacaatgccaccacctacaggceccggacttccagtacaacatgggcatctacaac
R A DN AT T Y R P D F QY N M G I Y N
gccagcaccgtgtacgtcgeggcgaatgegtttgtccagacgggcacctatgecggacgat
A S T v Y VvV A A N A F V O T G T Y A D D
tcgtcgegegtcettctectteteggaccttgecgacgeccgggectgeccgegacgetgtge
s S RV ¥F S ¥F S DL AT P G L P A T L C
tcgcecggcectgatggecgecgaacgggacggcecgtcecggegtegtecctgecgaagagegtttte
s p A D GANGT T AS AS S L P K S V F
aatggcaggcctatcgaccttgcgaagaatgccaagaacacgtgggcgtatttcctggag
N G R P I DL A KN AI KNDNT WA Y F L E
agcaagaatgaggacggcgagttcgeccgagggtgggttecgtgattggatgtgacgggetyg
S K N E b G E F A E G G F V I G C D G L
gaggagcaggagacgccggttgecgtttaaggatggtaacgaggtcgatgcatatgtgegg
E E Q E T P V A F K D G N E V D A Y V R
aagaatgcagggcaggtagggagggcgacgccgtag
K N A G Q v G R A T P -

SEQ ID NO : 39
CHIEU DAT : 511
LOAT : PRT
SINH VAT : M. phaseolina

MASCLPLALVAFSSLSYALQPYSGPAPDLPDRKPFGFGAAATGGGTPTPNNTYLVDNMPDLRTVLKMETPRTVYV
KGEIKGNEINETTTGNCQFYIDSSNNSKENFTLYIQSYNETYMGOQVKAASEAGQLFDGONATELLNLLGRQNGWR
GQVQONVQKSYEAIDVASNLTLIGWDSSAYLNGVNLGEFNSRSNIIMRNLRISSPRDCFPSPETYPSSWNARYDAVS
MVSTTTAWLDGNIFEDGPVAVAPDDFAGGWKVDRYDGLFDAEDGSDDITESHNIVTNHHKSLLWGGGNKEADRDT
GKMKFTVEGNREFVDSLSRNPLMRFGTFYIVANVFENYAERAPLFEDDSVAASAAASRLVRRAADNTTYRPDFQYN
MGIYNASTVYVAANAFVQTGTYADDSSRVFSFSDLATPGLPATLCSPADGANGTASASSLPKSVENGRPIDLAKN
AKNTWAYFLESKNEDGEFAEGGFVIGCDGLEEQETPVAFKDGNEVDAYVRKNAGQVGRATP*

SEQ ID NO : 40

CHIEU DAI : 1798 (bao gdém 150 bp 5’ UTR va 150 bp 3’ UTR)
LOATI : ADN

SINH VAT : M. phaseolina
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CGGGTTTTGGGAATATCTCCGGGCTTCGGTGGACCGTCCTATCCGTCTGAGCATGCCAATATGTTTTCTTGCCTT
TCTGTCCGTATATAAAATGCCAGTCAAGAAGAATTCTCGTGTTTCACACCTTTCTTCATCCGATCTCGCCTCAGT
ATGCGTGCATCAGTCTCAATTACGGTCTCGCTACTGGCATTTGCCCTGAGGGCGTGCGCTGTTGGTGTGGTTGGG
AGTCCGGAGGGATTTGGCTCCGGGACAACAGGTGGAGGTAGTGCCACGCCGGTTTATCCTTCGACCACGAGCGAA
TTGCAGTCCTACTTGGAAGACGATGTTGCCCGAGTTATCGTCCTGAACAAGGAGTATGCAACCAAACAATTGTTT
AATAAGCCTAAAACTGACCATGTCCAGGTTCAACTTCAAGGGCACCACCACCACTGCGACGGGCTGCAGACCCAC
ATCCAACACTTGCCCCGGTAATGGTGGCCAAGATGCAATTAATGCCAACGGTTGGTTAGTATCTGCTGGTTGCTC
TCATCTGGTTCTTTGTGACTAATGTTCAACGCAGGTGCGGAAGTGCTCCGGCGGTCTCCGTGAAGTACGACACGG
CCGCTATTACGCCCATAAATCTCGGCTCTAACAAGTCTCTTATCGGCATTGGCACATCTGGTGTCATCCGCGGAA
AGGGTCTCCGTATCGTCAGTAAAACTAATTCTTGCTATCAGTTGACGAAGAAACTTACAGTTGATGAAATCTCTT
CAGGCCAACGGAGCTAAARATGTCATCATCCARAATATTCATATTACCGATCTCAACCCGCAGTACATCTGGGGT
GGAGATGCCATTACCCTGGATGGTGCTGATCTGGTTTGGGTGGACCACGTTAAGGGACGTATACTCCCGAACCCT
CGCTCGAGCATTATTCTGACCTTGCCAACTACAGATCTCTCTCATCGGCCGCCAGATGTTTGTCGCGGGCTACGG
GGCATCTAACAGAGTAACTATCAGCAACACGGAGTTCGACGGCTCAACCTCCTGGAGCGCAACTTGCGACGGGCA
TGTACGTGCCGCCTCCCAGCCCACCACCACCTCCTTTCTTTCACTGGAGTAGCTTAGATGCTAATATGCCTTATC
TTTCCTTCTAGCACTACTGGACTATTTTGCTTTTGGGCTCARACGACTTGATCACAATGAAAGGCAACTATATCC
ACCACACCAGCGGCCGTGGACCCAAGATCGGAGGCAACACCCTGCTCCACGCCGTAAGTTCCGCCCCACAAACAC
CCTTGCCTCACCAATCGCCTGCTGAAACATGCTATTTCCACAGGTCAATAATGAGTGGTACGCCGTTTCGGGCCA
CGCCTTCGACCTGGGCGAGTCGGGCGCCATGGCCGTTGCCGAGGGCAACGTTTTCCAGAACGTCGTCACGCCGCT
GCTTTCGCCCGTCGAGGGCCGCATCTTCACGGCGCCCAGCACTAGCGCCAACACCGCCTGCGCGACCTACCTTGG
CCGCAACTGCGTCGTCAACGCCTTCGGCAGCAGCGGCACCTTCTCCGGAACCGACACCAGCTTCTTCTCCAACTT
CAACGGCAAGACGATCGCGAGTGCAGCCGCCGCCGCATACAAGGATTCGACAGCGGGTGTGGGGAAGATTTAAGG
GCGGAGCGGGTGGTTTTGCATTTAGGGGCTGTGATATTGCGTTGGATGTTGGAATGAGGTCAGCAAAAGAARATC
TAAAATCAACGATCATGAATGCTGGCTGGAAGGAAATTGTTTGAGAACTACTTGTGCTTTTTTTTtATTACTG

SEQ ID NO : 41

CHIEU DAI : 1137

LOATI : ADN

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

vI TRI : (1) (1137)

atgcgtgcatcagtctcaattacggtctcgctactggecatttgecectgagggegtgeget
M R A SV s I T Vv s L L A F A L R A C A
gttggtgtggttgggagtccggagggatttggectccgggacaacaggtggaggtagtgcee
v G v v G S P E G F G S G T T G G G S A
acgccggtttatccttcgaccacgagcgaattgcagtectacttggaagacgatgttgee
T p V Y P S T T SsS E L @ s Y L E D D V A
cgagttatcgtcctgaacaaggagttcaacttcaagggcaccaccaccactgcgacgggce
R v I v L N X E F N F K GG T T T T A T G
tgcagacccacatccaacacttgcceccggtaatggtggccaagatgcaattaatgecaac
C R P T S N T C P G N G G Q D A I N A N
ggttggtgcggaagtgctccggecggtcteccgtgaagtacgacacggecgetattacgecce
G W ¢ G S AP AV SV K Y D TAA I TP
ataaatctcggctctaacaagtctcttatcggcattggcacatctggtgtcatcecgegga
I N L G 8 N K S L I G I G T s G V I R G
aagggtctccgtatcttgatgaaatctcttcaggccaacggagctaaaaatgtcatcate
K 66 L R I LM K S L 9 A NGAIZ KNV I I
caaaatattcatattaccgatctcaacccgcagtacatctggggtggagatgccattace
O N I H I T DL N P O Y I W G G D A I T
ctggatggtgctgatctggtttgggtggaccacatctctctcatcggecgeccagatgttt
L D G A DL V W V D HTI s L I G R Q M F
gtcgcgggctacggggcatctaacagagtaactatcagcaacacggagttcecgacggctcea
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vV A G Y G A S N RV T I S NTE F D G S
acctcctggagcgcaacttgcgacgggcatcactactggactattttgettttgggetca
T S W S A T C D G H H Y w T I L L L G S
aacgacttgatcacaatgaaaggcaactatatccaccacaccagcggccgtggacccaag
N D L I T M K G N Y I H H T S G R G P K
atcggaggcaacaccctgctccacgccgtcaataatgagtggtacgeegtttcecgggecac
I 6 G N T L L H AV NNUEW Y A V S G H
gccttcgacctgggcgagtecgggegeccatggeecgttgecgagggcaacgttttecagaac
A F DL G E S G A M AV A E G NV F Q N
gtcgtcacgeccgetgetttegeeccgtecgagggecgecatcecttcacggegeccageactage
v v T p L L §$ P V E G R I F T A P S T S
gccaacaccgcctgegcgacctaccttggececgcaactgegtegtcaacgectteggecage
AN T A C A T Y L G RN C V V N A F G S
agcggcaccttctccggaaccgacaccagcttcttcectccaacttcaacggcaagacgate
s 6 T F S G T DTS F F S N F N G K T I
gcgagtgcagccgccgcecgcatacaaggattcgacagegggtgtggggaagatttaa
A S A A A A A Y K D s TAG V G K I -

SEQ ID NO : 42
CHIEU DAT : 378
LOAI : PRT
SINH VAT : M. phaseolina

MRASVSITVSLLAFALRACAVGVVGSPEGFGSGTTGGGSATPVYPSTTSELQSYLEDDVARVIVLNKEFNFKGTT
TTATGCRPTSNTCPGNGGQDAINANGWCGSAPAVSVKYDTAAITPINLGSNKSLIGIGTSGVIRGKGLRILMKSL
QOANGAKNVIIQONIHITDLNPQYIWGGDAITLDGADLVWVDHISLIGROMFVAGYGASNRVTISNTEFDGSTSWSA
TCDGHHYWTILLLGSNDLITMKGNYIHHTSGRGPKIGGNTLLHAVNNEWYAVSGHAFDLGESGAMAVAEGNVEFQN
VVTPLLSPVEGRIFTAPSTSANTACATYLGRNCVVNAFGSSGTFSGTDTSFFSNEFNGKTIASAAAAAYKDSTAGV
GKI*

SEQ ID NO : 43

CHIEU DAI : 1631 (bao gém 150 bp 5’ UTR va 150 bp 3’ UTR)
LOAT : ADN

SINH VAT : M. phaseolina

GGTGGTGGTCTTGCACCTCTTCCGGTCCACTACTCACATTAACCCGTTCAATCGTTCCCACACATTCACTTATAT
TCCAACTCTCACACATTCGTTCTGTATCACGCAATCAATCTTTTTGTTTTTGTTTTTTGATCTATTTTAGCARAC
ATGAAGCTCACTCTCTTGTCTATTGTTCTCGCTCTTGCCCACCAGACTCGGGCCACCAGGGTTACGGGCGCTGCC
GAAGGCTTCGCCARAAGGCGTCACAGGGGGTGGCTCTGCTGCCCCTGTCACCCCCAAARATATTGTTGAGCTGACC
AAATACCTTGCCGACGCTCAGCCCCGTGTCATCATCTTGGACAAGGAGTAAGTCCGCTATCACGGGAGGGCTTCA
ACCGCTCTATCTGGGGGATTTTCTCCAGCCGAACGAACGCTGACATCTATCTTCCTCAGATTCAACTTCAAGGGC
TCAGAGGGAACCGTCAAGGAGATGGGCTGCCGTCCTCGTACCAAATGCTCCGAGACTGGCGGTGGCCAAGATGLC
ATCAACCACGCTAGCTGGTGCACAAACGGCAACGCTGGTGCCGGCTCCAAAGCCGTTTCTGTCACCTATGATAGA
GCGGGAACCCTCGCCTTAAAGGTAAACTCCAACARATCCATTGTCGGTGTCGGCAACAAGGGTGTCATCCGCGGL
AAGGGTCTCCGTCTCGCCGGCGCTAAGAACGTCATCATCCAAAACATCCACATTACCGAGCTTAACCCTCAGTAC
ATCTGGGGCGGTGACGGCATTCAGATCGACGGCGCCGACATGGTCTGGATCGACAGGTCCAAGATCTCTCTCGTG
GGCCGGCAGATGCTTGTCCTTGGCAACGGCGCGTCCGGCAGGGTCTCGGTCACCAACAACGAATTCGACGGCTCT
ACTAGTATGCTGATCTCCATAGCCCCCTTGATCACCAAACGGCTAATCGCTCTTTCCAGGCTGGTCGGCTACCTG
TGACGGTCACCACTACTGGGCCCTCTACTTCACCGGTTCCAACGACATGGTCACGTTCAAGGGTAACTACATCCA
CCACACTTCTGGCCGGAGCCCCAAGATCGGCGGTACCACGCTCCTCCACGCTGTAAGATCCCCAATGATCCGTGT
CTCGTGACTCGCGCTGATTCCACGCCCAGGTCAACAACGTCTGGTATGCCAACTCCGGCCACGCTTTCGAGATCC
TCGCGCCCAAGTCGAACGCCCTCATCGAGGGCAACATCTTCCAGAACGTCGTCCGACCCATGAAGGCCAGCACGG
GCAAGGTCTTTGCTCCCTCTTCGGTCCAGGCCGTCTGCAATCGCGCTCTTGGCCGCGCTTGCCAGGCCAACTCTT
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TCGGCTCCTCTGGCCCCTTGACCGGCACCGACAGCAGCTTCCTCGGTCTGTTCAAGGGCAAGAACCCCGCTACTG
CTTCCGCCGCCAGCCCCGCCATTTCTGGCCGCGCTGGTGTCGGGAAGATTGCCTAAATGCTGGCTATGTTCTGGG
TTGGACGCTTGCTGAGCAAGCTGTCTTGGCTGGTTGGGTGCATGCACTCAGTTGATAGGCACAACCAACAATCTC
TGGACGTGTTATCTCACTTGTCTGGCACTGAGTGGGAATGATTTATGACAGTTTTT

SEQ ID NO 1 44

CHIEU DAI : 1137

LOAT : ADN

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

VI TRI : (1) (1137)

atgaagctcactctcttgtctattgttctcgectcttgcccaccagactecgggccaccagg
M K L T L L S I v L AL A HQ T R A T R
gttacgggcgctgccgaaggcttcgeccaaaggegtcacagggggtggetcetgetgeccect
v T G A A E G F A K G V T G G G S A A P
gtcacccccaaaaatattgttgagctgaccaaataccttgececgacgcetcageccegtgte
v T P K N I V E L T K Y L A D A Q P R V
atcatcttggacaaggaattcaacttcaagggctcagagggaaccgtcaaggagatgggce
I I L D K E F N F K G S E G T V K E M G
tgccgtcectegtaccaaatgecteccgagactggeggtggeccaagatgecatcaaccacget
Cc R P R T XK C S E T G G G O D A I N H A
agctggtgcacaaacggcaacgctggtgccggctccaaagecgtttcectgtcacctatgat
s w ¢ T N G N A G A G S KAV 5 V T Y D
agagcgggaaccctcgecttaaaggtaaactccaacaaatccattgtcggtgteggeaac
R A G T L A L KV N S N K S I V G V G N
aagggtgtcatccgcggcaagggtcteccgtctegecggegcectaagaacgtcecatcatccaa
K G v I R 6 K G L R L A G A KN V I I Q
aacatccacattaccgagcttaaccctcagtacatctggggcggtgacggecattcagatce
N I #H I T E L N P Q Y I W G G D G I O I
gacggcgccgacatggtctggatcgacaggtccaagatctectcectegtgggecggecagatg
D G A DM VW I DR S K I S L V.G R Q M
cttgtccttggcaacggcgecgtececggecagggtcectcecggtcaccaacaacgaattecgacgge
L VL G N GA S G R V s VvV T N N E F D G
tctactagctggtcggctacctgtgacggtcaccactactgggeccctctacttcaccggt
s T S W S A T C D G H H Y W A L Y F T G
tccaacgacatggtcacgttcaagggtaactacatccaccacacttctggccggageccece
S N D M V T F K G N Y I H H T S G R S P
aagatcggcggtaccacgctcctccacgectgtcaacaacgtctggtatgccaactcecgge
K I 6 G T T L L. H A V N N V W Y A N S G
cacgctttcgagatcctcgegeccaagtcgaacgccecctcatcgagggcaacatcettecag
H A F E I L. AP K S N AL I E G N I F Q
aacgtcgtccgacccatgaaggccagcacgggcaaggtctttgetceectetteggtecag
N V V R P M K A S T G K V F A P S S V Q
gccgtctgcaatcgegetettggecgegettgecaggecaactettteggetectetgge
AV C N R AL G R AC QA ANS F G S S G
cccttgaccggcaccgacagcagcecttecctecggtectgttcaagggcaagaacceegcetact
p L T G T D S S F L G L F K G K N P A T
gcttccgecgeccagecceccgecatttectggecgegetggtgtecgggaagattgectaa
A S A A S P A I S G R A GV G K I A -

SEQ ID NO : 45
CHIEU DAI . 378
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LOAT : PRT
SINH VAT : M. phaseolina

MKLTLLSIVLALAHQTRATRVTGAAEGFAKGVTGGGSAAPVTPKNIVELTKYLADAQPRVIILDKEFNFKGSEGT
VKEMGCRPRTKCSETGGGQDAINHASWCTNGNAGAGSKAVSVTYDRAGTLALKVNSNKSIVGVGNKGVIRGKGLR
LAGAKNVIIQONIHITELNPQYIWGGDGIQIDGADMVWIDRSKISLVGROMLVLGNGASGRVSVTNNEFDGSTSWS
ATCDGHHYWALYFTGSNDMVTFKGNYIHHTSGRSPKIGGTTLLHAVNNVWYANSGHAFEILAPKSNALIEGNIFQ
NVVRPMKASTGKVFAPSSVQAVCNRALGRACQOANSFGSSGPLTGTDSSFLGLFKGKNPATASAASPAISGRAGVG
KIA*

SEQ ID NO 1 46

CHIEU DAI : 1573 (bao gém 150 bp 5’ UTR va 150 bp 3’ UTR)
LOAI : ADN

SINH VAT : M. phaseolina

CGGATGCCGTGCAGCTGTCARAGTCATGATAAAAGTCCCCACTCCCAGGTACATAATGTGATCGGTAGTTCTGCG
CTCTCCTTTCCAACGGTTGTCCCTTGAGCTTCCCGTGCCATGGTAGCCTTTTCTTCCCTTACGTCTGGCAATGCC
ATGGCGTCCCTCCTGTCTCTATCCGTCCTTTCAGCTTTTCTTGCTTCACCGACACTTGCATACAGTCGTGCTGAA
TGCCAGGCTCCATCTGCCGACCCCCTGGCGGGCTGCGTACCCGGAACGCTGCTCGTCAGTCCAAACAGCACCGTG
ACGGCTAACAACAGCACCTCCTTTACCTCTGTCCAATCAGCTATCCTTTCCCTCGGCAACACCACCACACCCGCC
ACCATCCTCATTCTTCCCGGCACCTATGTTGAGCAAGTCAATATCACCCGCCCGGGACCAGTGACGCTCCTCGGEG
CAGACTTCATCCCCGAACAATTCCTCCACCAACGGCGTTAAGATCCTCTGGCGTCAGGCCACTGGCAACTCGGTC
AACACCTTCGACAACGCCTATACCTCTGTCCTCACTGTCGCGCCGACCCTCGAGAGCAGCCTAACAGGCAGCGGG
CCCACCGGATACGCCGTCCCCGCCGGCACGCCCTTCGGCAACGAGGACTTCCGCGCATACAACGTCGACTTCGTC
AACGACTACGCGCCCTACTCGGCCGGCCCGGCACTCGCCATTAGCATCAGCTACGCCAACGCGGGCTTCTACTTC
TGCGGCTTCTACAGCTATCAGGACACCGTAAGTGTCATCTCCACTCGTCCACTACACGCAACAAACAAACATGCA
TCCGAGAATCCCTTTTCCCCACCAACTAACGCCAAACCGCAAGGTCTACATCGGCAAGCTCGGCAACGCCTACTT
CTACGACTCCATCATCGCCGGCCAARACCGACTTCCTCTACGGCTTCGGCACCGCCTGGATCCAGTCATCGCAGCT
CTCTCTCCGCTCCTGCGGCGGCGGCATCACCGCCTGGAAGGGCACCAATACGTCCTTCCCCAACGCCTACGGCGT
CTACATCCACGACAGCGTCGTCGAGAAGGCCAACGCCTCGCTCTCCATCGCCGGGCTCTGCGCCCTCGGCAGGCC
CTGGAATGCGCAGCATCGCTCCATCTTCGCGAACACGTGGCTCGATGACAGCATCAAGCCGAGCGGGTACATCAT
CTGGGGGAGCACGGATCCGAGGACCAACAATTACACGTTTATGGCGGAGTATGAGGACTTTGGGCCGGGTTGGAA
TGAGACCGGGAGGAGGGCGGCGAATATTACGAAGGTGTTGACGGAGGCCGAGTATGAGCCGTATGACAGTCTGGA
GAAGGTGTTCCAGTATCCGTTCAGTGGCGAGTTCGGGAACGTGGGGTGGATCGATGAGAGTCCGGAGGCTTGAGC
CGGTGGGGATAGTGTGGATTGTGGTGGCCAGCGGCGTAGACGAGGCGGATCTGGTAAGAACTGCGTAGCATGAAT
GAAATTCGTTTGTACATACGTCTTTATATCGAGCAGCGCTTATGCAAGTTAAATGACGCCGTATTTGCATGCG

SEQ ID NO : 47

CHIEU DAI : 1182

LOAT : ADN

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

vI TRI : (1)...(1182)

atggcgtccctcectgtctctatceccgtectttcagettttettgettcaccgacacttgea
M A S L L $ L §$S v L s A F L A S P T L A
tacagtcgtgctgaatgccaggctccatctgeccgaccececectggegggetgegtaccecgga
Yy S R A E C Q A P S A D P L A G C V P G
acgctgctcgtcagtccaaacagcaccgtgacggctaacaacagcacctectttacctcet
T L. L VvV §$S P N S T V T A N N S T s F T S
gtccaatcagctatcctttcecctcggcaacaccaccacacccgccaccatectcattett
v 90 s A I L $S L G N T T T P A T I L I L
cccggcacctatgttgagcaagtcaatatcaccecgececgggaccagtgacgcectecteggg
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P G T Y V EQQ v N I TR P G P V T L L G
cagacttcatccccgaacaattcctccaccaacggecgttaagatcctctggegtcaggece
Q T S S P NN S S TN GV K I L W R Q A
actggcaactcggtcaacaccttcgacaacgcecctatacctctgtcecctcactgtegegecg
T 6 N S V N T F DN AY T S V L T V A P
accctcgagagcagcctaacaggcagecgggcccaccggatacgeecgtcececegecggeacyg
T L £ $ s L T G s G p T G Y A V P A G T
cccttcecggcaacgaggacttceccgegecatacaacgtcgacttcegtcaacgactacgegecece
P F G N E D F R AY NV D F V N D Y A P
tactcggccggcccggcactcecgecattagecatcagectacgccaacgegggettcetactte
Yy s A G Pp A L A I S I S Y ANAG F Y F
tgcggcttctacagectatcaggacaccgtctacatcggcaagctcggcaacgectactte
c G r Y S Y Q DTV Yy I G K L G N A Y F
tacgactccatcatcgccggeccaaaccgacttcectctacggettecggecaccgectggatce
Yy b s 1 1 A G Q T D F L Y G F G T A W I
cagtcatcgcagctctctctceccgetectgeggeggeggcatcaccgectggaagggecace
0 $ $ ¢ L S L R s C G G G I T A W K G T
aatacgtccttccccaacgcctacggegtctacatccacgacagcgtcgtcgagaaggcece
N T S F P N A Y G VY I H D S V V E K A
aacgcctcgctctceccatcgecgggetcectgegecctecggcaggecctggaatgegecageat
N A S L S I A G L C AL G R P W N A Q H
cgctccatcttcgcgaacacgtggctcgatgacagcatcaageccgagcgggtacatcate
R S I ¥F A N T WL D D S I K P S G Y I I
tgggggagcacggatccgaggaccaacaattacacgtttatggecggagtatgaggacttt
wW 6 s T b P R T NN Y T F M A E Y E D F
gggccgggttggaatgagaccgggaggagggcggcgaatattacgaaggtgttgacggag
G P G W N ET G URRAANTI T K V L T E
gccgagtatgagccgtatgacagtctggagaaggtgttceccagtatccgttcagtggegag
A E Y E P Y D S L E K V F Q Y P F S G E
ttcgggaacgtggggtggatcgatgagagtccggaggcttga
F G N V G w I D E S P E A -

SEQ ID NO : 48

CHIEU DAI : 393

LOAT : PRT

SINH VAT : M. phaseolina

MASLLSLSVLSAFLASPTLAYSRAECQAPSADPLAGCVPGTLLVSPNSTVTANNSTSFTSVOSAILSLGNTTTPA
TILILPGTYVEQVNITRPGPVTLLGQTSSPNNSSTNGVKILWRQATGNSVNTFADNYTSVLTVAPTLESSLTGSG
PTGYAVPAGTPFGNEDFRAYNVDFVNDYAPYSAGPALAISISYANAGEYFCGFYSYQDTVYIGKLGNAYFYDSIT
AGQTDFLYGFGTAWIQSSQLSLRSCGGGITAWKGTNTSFPNAYGVYIHDSVVEKANASLSIAGLCALGRPWNAQH
RSIFANTWLDDSIKPSGYIIWGSTDPRTNNYTFMAEYEDEGPGWNETGRRAANITKVLTEAEYEPYDSLEKVEQY

PFSGEFGNVGWIDESPEA*

SEQ ID NO 1 49

CHIEU DAT : 1330 (bao gdm 150 bp 5’ UTR va 150 bp 3’ UTR)
LOAT : ADN

SINH VAT : M. phaseolina

TCAGGCTCGTATGCCTTGTCCTTCATTTGCTTGCACTCTAGGGCTGGCTAAGACCTCCTTACTTGAATAATGTAT
CTCTCTACGTCCGCCTTTATAGTCTGCCTGGCGGCTCCAARACCCCTGAGCCTCACAACATTCATTCGCTTAACC
ATGCATAGTTCTTCCATCCTTTTCAGCCTTTTCGGCTCCGCACTCGCTCTGACATCTCCACCGCCAGGAGCGCTG
ACTGTTGGAGGCTCTGAGGGRAAAATTCTCCACCGTTCAAGCTGCGGTTGACGCTCTCCAGAACACCACTGCTCGG
CAATCCATATTCATCTACTCCGGCACTTACGAGGAGCAGGTGTATATCGCCAAACACAATGGCCCCATTTCCATT
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TATGGACAAGCCTCGGATGACAGCTCATACCACACCAATACTGTCACTCTCTCTTTCGGCCTCAGCCAGGCCTTC
AACCTTAGCAACGACCTCACGGCCACCCTCCGCGCTCACTCTCCCGATTTCAACTTGTACAACGTGAATGTGGAG
AACACCTACGGCRAAAGGGAGCCAGGCCGTCGCTGTCTCGGCCTACGGTACCGAGCAGGCATACTACGGCTGCAAG
CTCACGGGCTTCCAAGACACCCTCCTCACCCAGAGAGGCAGGCACTACTTCGTAAACACCTACATTGAAGGTAAG
GAGGTCTTTCTCAAGCTGCGGAAAGCGCGGTCTCTGACGGACATGCACAGGCGCCACCGACTTCATTTTCGGCCA
GTATTCCGCGGCCTGGTTTGAGAACTGCGACCTGCGCGTCCCCGCGGCCAAGCAGGGATGGGTCACCGCGAGCGG
CCGCAACACGACCAACGACGGCTGGTATGTCATCAACGGAGGCAGCGTGCAAGCGGCACCCGGCCAGAACGTAAC
TGCCGGCGCGTACTTCCTGGGCCGGCCGTGGCGCAGCTTCGCGCGCGCCGTCTTCCAGAACGTCTACTTGAGCGA
GGTCATCAACCCTGCGGGCTGGGCCATCTGGTCCACGAGCACGCCCAACACGGGCAACGTCACGTTCGCGGAGTA
CAACAACACCGGACCTGGTGCTTCCAACGGGACGCGGGCCAGCTTTTCGCAGCAGCTGGCGGAGCCGGTGGACAT
CACGGAGGTGCTAGGATCGAACTACACACTCTGGATTGATCCCAAGTTCTTGTGAATAGCAAGCGGGTAGAAAGC
CGCGGTACGAACGCCTTTGCCGTAATTAGATAATCCCAGGAAGACGGAGAGAATGATTATCTTCTCCTCTAATGC
GCCGTGGGACGACGGATCCGTGACTGAATAGTGAGAGCAAAAGTGCGCCTGCATG

SEQ ID NO : 50

CHIEU DAI : 975

LOAI : ADN

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

vI TRI : (1) (975)

atgcatagttcttccatccttttcagecttttcggectccgecactegectctgacatctccea
M H S §$ s I L F s L F G s A L A L T S P
ccgccaggagcegctgactgttggaggctctgagggaaaattctccaccgttcaagetgeg
P P G A L TV G G S E G K F S T V Q A A
gttgacgctctccagaacaccactgctcggcaatccatattcatctactccggecacttac
v b AL Q N T T AIRO S I F I Y S G T Y
gaggagcaggtgtatatcgccaaacacaatggccccatttccatttatggacaagectceg
E E Q vy I A K HN G P I S I Y G Q A S
gatgacagctcataccacaccaatactgtcactctctctttecggectcageccaggectte
b bsS S Y H®H TNTV TTL S F G L S Q A F
aaccttagcaacgacctcacggccaccctcecgegetcactctececgatttcaacttgtac
N L S N DL T AT L R A H S P D F N L Y
aacgtgaatgtggagaacacctacggcaaagggagccaggccgtcgectgtctcecggectac
N V N V E N T Y G K G S Q0 A V A V S A Y
ggtaccgagcaggcatactacggctgcaagctcacgggcttccaagacaccctecctcacce
G T E Q A Y Y G ¢C K L T G F O D T L L T
cagagaggcaggcactacttcgtaaacacctacattgaaggcgccaccgacttcatttte
Q9 R G R H Y F VNT Y I E G AT D F I F
ggccagtattccgcggectggtttgagaactgcgacctgegegteccccgeggceccaagcag
G 9 Y S A AW JFENTCDTLUR V P A A K Q
ggatgggtcaccgcgagcggccgcaacacgaccaacgacggcectggtatgtcatcaacgga
G w v T A S G R N T T N D G W Y V I N G
ggcagcgtgcaagcggcacccggccagaacgtaactgccggcgegtacttectgggecgg
G S V. Q A A P G Q NV T A G A Y F L G R
ccgtggcgcagcttcecgegegegecgtecttccagaacgtctacttgagecgaggtcatcaac
P W R S F A RAV F QN VY L s E V I N
cctgcgggctgggeccatctggtccacgagcacgcccaacacgggcaacgtcacgttcecgeg
P A G WA I WS TS T PN T G N V T F A
gagtacaacaacaccggacctggtgcttccaacgggacgcgggccagcttttecgecageag
E Y N N T G P G A S NG T R A S F S Q Q
ctggcggagccggtggacatcacggaggtgctaggatcgaactacacactctggattgat
L A E P V DI TE V L G S N Y T L W I D
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cccaagttcttgtga
P K F L -
SEQ ID NO : 51
CHIEU DAT : 324
LOAI : PRT
SINH VAT : M. phaseolina

MHSSSILFSLEGSALALTSPPPGALTVGGSEGKEFSTVQAAVDALONTTARQSIFIYSGTYEEQVYTIAKHNGPIST
YGQASDDSSYHTNTVTLSFGLSQAFNLSNDLTATLRAHSPDENLYNVNVENTYGKGSQAVAVSAYGTEQAYYGCK
LTGFQDTLLTQRGRHYFVNTYIEGATDFIFGQYSAAWFENCDLRVPAAKQGWVTASGRNTTNDGWYVINGGSVQA
APGONVTAGAYFLGRPWRSFARAVFONVYLSEVINPAGWAIWSTSTPNTGNVTFAEYNNTGPGASNGTRASESQQ
LAEPVDITEVLGSNYTLWIDPKFL*

SEQ ID NO : 52

CHIEU DAT : 7706 (bao gdém 150 bp 5’ UTR va 150 bp 3’ UTR)
LOAI : ADN

SINH VAT : M. phaseolina

GCTGCTTCTCTGAGCGGCTCCARAGAACGCCTTTTACAACTGCCAATTCATCTCCGCCGGCGATTTAGGAATATCC
TCGTCCACCGGTACCACGTTCGTCTACAATTCGTACATCGAAGCGCGTTCTAAGCTCATCTACAATACGCCTAAC
ATGTACATTTACGGCTCAACTCTCACGCCTACGGCGAGCAACGCACTCTTGGTTTATAACAAGGGCGTGTCTTCT
GGCACGGTGGTGACCACCAACTCCACCGTTGTCTTCGACTCCTGCACCGTCACTCCGAAGCCGGGCACCACTGTG
ACCGGTATTTCCCTTGCCGCAGCGAACGGTGTTGGGTCAATTGTGGTCTATAGAAACTCCGTCCTGCCAGGCTTC
ATTCTCAGCACCGGTATTCACGTTGACGCCAAGACCCAGGCAGCACAGAACTTCTACGGCGAGTTCGGTAACACA
GGTGCCGGATCCTACTCTTCCAACTCCGCCGCGAGGGCCTCCTACGTGAAGAGCCTGAGCGTCGATCAGCTTTCT
CAATTCTCCGTTGATCAAGTGTTCGGCACCGCAAACACTAACTGGATCGACTCTTCAGTCATCTCCCTCGTCCAG
GATTCGGATGCATCTCAAGCGGCAAAGGCGACCACGGCAGGTGTGGTGTCATACACTACTACGTCTTCCTCTTCA
AGTACTACAAGCTCTGTACTGTCGAGCAGCTTGGTCACCGCATCGGGCAGCTCCGTGTCCACATCATCAAGCTCG
GTGTCGTCTACGTCTTCAACCTCCGCCTCTGCCAGTGACGCGCCTTCGCTTTCCAGCAGTGCTGCTCTCGCTTCA
TCAGTACCTGGATCTTCCTCCAACACTACAGTGACCACCAGCGGCACAGCAAGCTCAAGCTCTGTCACTGGTTCC
TCGTTCGCACTGTCCACTAGCTCGATCTCCTCCAGCGTGAGCACTCCGGGGGACACAGCGAGCTCCACCGCCGCT
GCGTCTAATTCGACTTCGAGTTGCGCTCTTCCTTCCTCAGTGCCCACCACTGCTCGCGTCGTGGGTCCGGCTGGG
TCCTGCGCCAACTACACCAGCATCGCCGATGCCGTCAAAGACCTTTCTACGGATCAATCTAAGACGGAATATGTG
TACATTCTCGCTGGCACCTATACCGAGCAGATCATTTTCAGCCGTGTAGGTCCCACCGTCTTCCGCGGCGAGACA
TCAAGCGAGCTCGATCAGTCCAGCAACAARAGTGACTATCAAGTCTTCTACTGGTGTGCCCTCCAGTAGCGGGGGA
TCTTCCAGTACCGCCCCGTTCCAGGCGACTCAGTACTACAGCAAGAGTATCAGTTTCTATAACATCAATTTCGAG
AACACCTACGCTGCAGCTACGGGTTACAATGCGGTTGCATTGTCCAGCAAAGCTTTGAAGGCCTATTATTACAAC
TGCGGGATCACTTCCTCTCAAGGAGCTCTGCTGCTCAACTTCGGCGCCCACTTCTTCTCGGGCTGCAAGATTACC
GGTACCACCGACATCGTCTGGGGCCAAGGTGGCGCTTACATCTACAATTCGAAGATCGTTAGCACCGGAACCACG
ACTGGTCAGTCTCTCTCCGCACAGTCGTACCAGTCACAATACAATCCTTCGCAGTTTGTCTTCGACACTTGCGCT
TTCGTGCCGAACGACAGCACCGTGCCGAAGGCGAGCACGTACTTGGGCCGCGACTATACAGCTTCGGCACGTGTT
GCGGTGATCAACTCTTACCTGGACGCTCATATTACTCCTGTTGGATGGTTGATTGCGTCCAAGACTACGAACGTG
ACGTTTGTTGAGGCCAGCAACTCCGGGCCTGGAGCGTCGACCGCATCTAGAGTTTCCCAGATTGTGACCGATACG
TCTGCCTACGCCGCCAACAACGTGCTCGGTTCTCTTTCGATCGACACCGCCGCTGTTGCTCCTGTTGCTGCCTTC
CCCGACAGCGTCTACGGTAGTCCTCTTTCCCCCAGCTCTTCTACTGTCTTGGCCAACTCAACGACAGCGACTTCC
GTGTCTGCTTCGACATCCAGCACTTCTGCTGCTGCAACTGCGGCCAACACCCTCATTGTCTCAACCACGCCTGLC
TCTGGCGAATACGGCAACGTCACAGCAGCCATCGCCGCCCTTCCCAACGATAGCAAGGAGTACACCATCTACATC
CGCGCCGGCACCTACCAGGAGCAGTTCACCATTGTGCGGAATGGCAAGGTCACACTGCGTGGCGAGACGGCGTTC
CCCAACGACTTCTCGCAGAACCAGGTCACCATCCAGTTCTCCTATGGTGTTCTCACCAGCGCTGGCCAGAACGAG
TTGACGCCCGTTATCAACGCCAAGAAGAACGATGGCTCCGGCCTCGCGTTGTACAACATCAACTTCATCAACACG
TACCCGCAGACGAAGAACACGGCTGCGCTTGCGGCTGACTTCTACGGTACCAATATGGCTGCCTATGGCTGCAAG
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TTCGTCGGCTACCAGGACACCCTCCTCGCCAACARGGGCACCCAAGTCTTTTCCAACAGCTACATTGAAGGCTCT
ATTGACTATATCTGGGGTTTCTCGACGGCCTACTTCCACCAGTGCTACATCGCATCCAACACAGCTGGTGGCTAC
ATTTCTGCCATGAGCCGCGCTTCGGCTTCGGCTACTGGAGGTTATGTCTTTGACAGCTGCTATGTCACCTACACG
AGCACCTACGGATCGACCTTTGGCACCAGCTACCTCGGTCGCCCGTACTCGAGCTACAGCATCGCCGTCTACATG
AACTCGTTCATTGACAAGCACATTAGCCCCGCCGGTTGGGCTGTGTGGCARACGAGTAACCCGCAGACGGACAAL
GTCCTGTTTGGAGAGTTCAACAACACCGGCCCCGGAAGCTGGTCCAGCTCTCGCGCGTCTTTCGCGACGAACTTG
ACCGAGTCCCAGGCGGATGCTTACAAGCTGTCTACTTGGATCGGCAGCACGTCGTGGCTTGACATGGATGCTTAC
AACTACGTGCCTTCGTACGATATTTCCGGCGCAGCTGGTGCATCAACCACGACCCCCTCGGCGTCAGCTTCCTCT
ACCACTGCCACAGCCACTGCCACCTGGGCGCATCCCTCGAGTGGTGCTACCCCACCTATCGGTGCCGTCCTGGTG
TCCGTTGGAGGCTCCGTCAACGGGTCATACAGCAATCTTACCGCCGCCCTCGCGTCTCTGCCATCGGATAGCTCG
ACACAGGTCATCTTCATGTACCCCGGAACCTACAACGAGCAGCCCCCGGCCGTAAACAGGCCCGGCCCCATCCAG
ATCATCGGTGCTCRAAGATGGCAATCCAGGCCAGAGCTACAAGACCAATAAAGTCATTCTGACCCAGTCTCGCGGC
TTGTCGGTCTCTCCGTTGCCGACCGGACACTCTGACGCTGAAACCGCAACATTCTCCACTACCAGCAACARAATT
GCCATGTACAACATCGACATCATCAACTCCGATAATCTTGACGGTTCGCTTTCCTCTTACGTGACGCTGGCCGGL
TCAATTTATGGCTCGCGCATTGCGTTCTATGGGTGCAGCTTCATTGGCTGGCAGGATACGCTGTTGACTGGAAGC
ACCAGTGGCTACCAGTACTACGAATCCTGCTACATTGATGGCGCCATCGATTTCATCTGGGGCTACTCTAAGGCT
TACTTCAAAGGCTGCACCATCGGCGCCAAAAGGCAARAGTCGGCCATCACGGCTCACAGCCGTGCTTCCTCCAGC
GCAGTCGGAGGCTACATCTTCGACCAGTGCCTGTTCACTGCTGCCTCGTCTGCGACGGTTGACCTTACGCAGTCT
GTTTACCTCGGCCGCCCTTACAGCAAGTACGCCCTCGTGGTTGTCAAGAACTCGTACCTGGACAAGACGATCCAG
CCTGCTGGTTGGRAGATCTGGTCTGCCACCGACCCGCGTACCGACTACGTTACCTTCGCCGAGTTCAACAACTCC
GGACCTGGTARCTGGGAGAACAACGCCGCGGCGCGTACCGCTTTCGGCTACTGCACCCTGTTGACGTCGGACACG
TACTCCCTATCTGCCGTCATGGACTCACCCTCTGACTGGATTGACATGACGTACTGGGACTCGATCACCACACCG
ACAGTGGCCGCTGTTGCTACGGGAAACACCACTACGGCGGTCARCGGTACTTCGGTCTATGATGGCACCACCCCA
CCTGCCGGCGCATTGATTGTCTCCAAGACGGCCATTGAGGGCGTGACGACGTACGATACCATCCAGAGCGCTCTG
AATGCGCTGCCTACTTCGAGCAGCAAGACCGGCACCATCTTCATCTACCCCGGTGTGTACTCGGAGCAGCTTGTG
CTGAGCAAGTCTGGTACCACCGTGTTCATCGGCTACTCARACTCCACCGACGATTACCTGCAGAACCAGGTGACG
ATCGACTTCAACARAGGGAATCGATACGCAAGCAGATGCTTCCAACTCTGACAGCGCTACTGTGTATGCCACAGGC
AACTACTTCCAGGCATACAACATCAACTTCAAGAACTCTTTCGGCACRAACCGAGGACTACGCCTCGCTCGGCTTC
GGTGTCAAGTCCAGCAAGTACGCATCGCTGTATGGCTGCCAGGTCTGGGGCAATCAGGACTCGCTACTCATCAAC
GGCTACTTCTTCGCCTTCARCTCGCTGATTGTCGGTAACATCGACATGATCTGGGGCTCCGGCGCGGGCTATTTC
CTCAGCTCAACCATCTCACCCAACACCGACGACGTCAGCCTGACCGCCAGCAAGCGCGCGACCAACACTACAGCT
GCCGGTTTTGTCTTCGACCAGTGCACCGTTAAGCCCGCCCCCGGTACCGGCCCCTTCACCGAGATCAGCCTCGGA
CGTCCGTGGAACAACCTTGCCCGTGTCGCGTATATCGAGACGTATCTCGATTCCAGCGTTGAGGCTGCAGGCTGG
AGCCAGTGGTCCAAGTCCAATCCACAGACCGAAGGAGTGACTTTTGCCGAGTACGGGAACTATGGACCGGGTGCA
AGCACTTCGGGCCGTGCGRAAATTTTCCACGCAGCTCTCGGCTGCCGATGCCGCCCAGTTTCAGCTCGCCAACTTC
TTCGCCGTCACCTCCTGGATCAACTTCACGCGGATCGATGTCCAACCCTTCGTGGCCAGCGAGGTTGTTGTTCCA
ACCTCGGCGGTCACTTCGTCTGTCCTTCTCTCTTCCACCCTTAGCACTCCGATCTCGTCTTCAACGCTTATACTG
AGCACCCTCTTCCTCACTAAAGTCACTACCGACAAGGAGACTCTCTTCACAACCGTCACTGGCGCTGTTCCGACC
CTCACTTCAACGCAGACTATCACGCTGGACATGGGTGCCACCGTTACCCCCGACCCAGTGTACAAGACCAGCACC
GTGAAGAGTACGACAACGATCATTGAGACCGTATCGCAGCCCGATGTTACGCAGACGTCTACTGTGGTCGTCACC
AGCGATATCGGAACCACAATCACACCGGAGCCGAGCACGATCACCACTGTGCTCAAGCAGACGACTACTGTTTTC
GCCACCTCGACCAAGGCGCCCCAGACGATTACTGAGAAGAGTACCATTACTTCGACGAGTTTGGCTACCCGGACG
CTCGATCCCATTACGTCAACACTCAGCCTCGGATCTACCGTTTATGTGACCAGCGTTTTCACCCCGAAGGCCGCG
CGGGTCACCTCTAGTCTAACCATCACTACGGGCACTGGCGGCACGTCAACTAAGACGACCARAGCAACCACGACT
TACGTCACTGTCACTTCTGTGAAAATGACAACGAAGAAATCCACAACAACCCTCTCCTGTGTGCCCACCGACAGT
CTCCAAAGGCGCTCGTACCCCTTAGGTCCCCGCGCCGCCGGTGACAGCGTCACCACATCCACCATTTTCTCCACC
CTCCTCACCTACGTCAAGACCTCTACAGCAACCTTAGCCCCCGGCTCGACCGCCACGACCCTTGTGTCGATCACC
AAGACCGTCGGCTCCACCACCACCCTCAAGCCCACCACCATCACGGTCTCCACTGTCTCCATCGCCACCAAGTCC
TCCACCCTCACCCACCCGGCATCCACCTTCTTCACRAACCGTAACCTCGACCAAACTCACCGGCAARACCACCTCG
CTGAAAGCCTCAACACTGACGGTGACATCCACCTCCCTTGCAGCCACCCGCACCTCCGTCACCACCCTCTCCGCT
GCGGGCGCCGCTACAACGACTTCTCTCGCCACCGTGACGCGGARATCGACGATAACGCTCCCCGCGAGCACCGTC
GTCAAAACATCTTCGCGGGACGCCACGAGCAGTGTAGTCATCACGGCGGCGGCGAGCACGAGTACGGTGTGGARG
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ACGGCCACGATCACGCTGGCACCGAGCCAGACAGTGGTGTTGCAGAGCACAGTCGTCAAAGARAACGACGGCAAAG
GTRAACAAGCACGGTTCTTAGTACGATAACAAAGACGGCGAAAGGGGCGGCGGCGTGTACAGAGGTATAAGTARAG
ATTGGAAGAGAAGAAGGAGGGGAATAGAGTTGAAARATAAATAAAGAGAATAAATAGTAGCGGGGGTTTTATATAT
TTATAATATTTTAAGTAACTAGTTACTTAATTATTAAATTTCCTARAGGCCGAATTCTACACCTGCTCACTGCTG
ATGGACGATACGGGCTGTGTTCCACGATCTATAGTCACATGGARAAGCAGAAGTTGCAAAATTATATTATACTTA
CACGARATATTTCCCGGAARATCAGACACCTTAGTGTATTACAGTTGTGCCAAGGTTCTATCTAAGTTGARACTC
CTTTATCTACTGTGAGAAAGAGACTTGCATAGACTTAGGTATATTTCACGAGAATAACAGCAATCAACATATTTG
TAGCAGTAGAGCATTGCTTGCACAGGATAGGTTCAATTGCCTTTGAAGTTTCTAAGTCACTAGAGCTGCCTCGTT
CAGTCAGAGTCGTTCTTTCTGGCGTTCAGCGAATGACTGCTGGCATCCAAAATCGAGAATGAAGTGATTCCATAT
GTGAGGATGCAATGCGACCATTCAATCGAACAGCGCCTCCGCACTCGCAGCCTGAGCGAGTTCCCCTCTCAATCG
TGTGGATATAATCCCTTGTCGACTGAATCAAGTAAGGGGCATAAGCCTGAGTAGCTCTCTTGTGTCCAGCCACAA
CAATGTGCGGGTTCAAAGCCTCGATGCGATCAATAGCATCAAGCCGCTCCCTGCGTTTGGCCGGGGCGTTTGCCT
CCCCGRAAATGTGGATGACAATCGCCGTAGATGATATCGCCAGAGACAACGAGACGGACGGAAGGGACGTGGGGGA
AGCTGGAARACTCGTTGTCGGTGTGCCCAACTTCAATTCCGTGCCATTTATGGCCGTTCGACGGAGAACTCCCCC
GACGCTGGAAGCGCCTTGGGCACTGGCTTGGCAGTATCGAGCTGGCCGGGGAACATGCCAGGCCAGATGTGCTCG
CAACTCGTATTGCATACGGGATAATACAACGTGCACACTCTTGGCGTGCAATATAACACTTTGCACACTTGCGTA
GCAAAATACACACCTGTTTTACTAAGAAATACGATCTTTTCTTAARATATCTCTACTACAACGCAGTAATATATAA
ATAGCTAACTTAAATATAGARATTTAGGGTCTTCTTTAGGATTAGGAGGGTTAGGG

SEQ ID NO : 53

CHIEU DAT : 5895

LOAI : ADN

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

VI TRI : (1)...(5895)

atgtacatttacggctcaactctcacgcctacggcgagcaacgcactcttggtttataac
M Y I ¥ G S T L T P T A S N A L L V Y N
aagggcgtgtcttctggcacggtggtgaccaccaactccaccgttgtettcgactectge
K 6 v s s G TV v TTNS TV V F D S C
accgtcactccgaagccgggcaccactgtgaccggtatttcececttgecgecagegaacggt
T VvV T P K P G T T V T G I S L A A A N G
gttgggtcaattgtggtctatagaaactccgtcctgeccaggcecttcattctcagcaceggt
vV 6 $ I vV Y R N S V L P G F I L S T G
attcacgttgacgccaagacccaggcagcacagaacttctacggcgagttcggtaacaca
I H v DA K T QA AOQ N F Y G E F G N T
ggtgccggatcctactcttccaactcecgeecgegagggectectacgtgaagageectgage
G A G S Y S S NS A A RAS Y V K S L S
gtcgatcagctttctcaattctccegttgatcaagtgttcggcaccgcaaacactaactgg
v D 0 L S Q F S V D Q V F G T A N T N W
atcgactcttcagtcatctccctcgtccaggattcecggatgcatctcaageggcaaaggcg
I D S s v I s L v o D s D A S Q A A K A
accacggcaggtgtggtgtcatacactactacgtcttcctcttcaagtactacaagetct
T T A G V VvV S Yy T T T s s s s S T T S S
gtactgtcgagcagcttggtcaccgcatcgggcagetcecgtgtccacatcatcaagetceg
vV L. §$ $ s L v T A S G S s Vv s T s S8 8 S
gtgtcgtctacgtcttcaacctcecgectctgecagtgacgegecttegetttceccageagt
v §$ s T S s T S A S A S D A P S L S S S
gctgctctcegettcatcagtacctggatcttcctceccaacactacagtgaccaccagegge
A A L A S S VP G S S S N T T V T T S G
acagcaagctcaagctctgtcactggttcctcecgttcgecactgtccactagetcgatcectee
T A $ $ s s v T G S S F A L s T S S I S
tccagcgtgagcactccgggggacacagcgagctccaccgecgetgegtcectaattegact
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s s v s T P G DT A S S T A AA S N S T
tcgagttgcgctcttecttectcagtgecccaccactgetegegtegtgggteecggetggg
s s ¢ A L P S S VP T T AU RV V G P A G
tcctgcgecaactacaccagcatcgeccgatgceccgtcaaagacctttcectacggatcaatcet
s ¢ A N Y T S I A DAV KDL s T D Q S
aagacggaatatgtgtacattctcgctggcacctataccgagcagatcattttcagecgt
K T E Y v Yy I L. A G T Y TE Q I I F S R
gtaggtcccaccgtctteccgeggecgagacatcaagecgagectcgatcagtceccagcaacaaa
v 6 P T V F R GE T S S E L D Q S S N K
gtgactatcaagtcttctactggtgtgcecctccagtagecgggggatcttceccagtaccgee
v T I K s s T G v p S S s G G 8§ s § T A
ccgttccaggcgactcagtactacagcaagagtatcagtttctataacatcaatttcgag
P F Q AT QY Y S K S I S F Y NI N F E
aacacctacgctgcagctacgggttacaatgcggttgcattgtccagcaaagectttgaag
N T Y A A A T G Y N AV A L s S K A L K
gcctattattacaactgcgggatcacttcctcetcaaggagectetgetgetcaacttegge
A Y Y Y N C G I T S S 0 G A L L L N F G
gcccacttcecttctcgggetgcaagattaccggtaccaccgacategtectggggeccaaggt
A H F F S G C K I T G T T D I V W G Q G
ggcgcttacatctacaattcgaagatcgttagcaccggaaccacgactggtcagtctete
G A Y I Yy N S K I v s T G T T T G Q S L
tccgcacagtcgtaccagtcacaatacaatccttcecgeagtttgtettcgacacttgeget
S A 0 S Y Q S Q Y N P S Q F V F D T C A
ttcgtgccgaacgacagcaccgtgeccgaaggcgagcacgtacttgggecgecgactataca
F Vv P N D S T V P KA S T Y L G R D Y T
gcttcggcacgtgttgeggtgatcaactcttacctggacgctcatattactectgttgga
A S A R V A V I N S Y L DA H I T P V G
tggttgattgcgtccaagactacgaacgtgacgtttgttgaggccagcaactceccgggect
W L I A S K T T NV T F V EA S N S G P
ggagcgtcgaccgcatctagagtttcccagattgtgaccgatacgtctgectacgecgee
G A S T A S RV S @ I v T D T S A Y A A
aacaacgtgctcggttctctttcgatcgacaccgecgetgttgetectgttgetgecette
N N V L G $ L s I D TAAV A P V A A F
cccgacagcegtctacggtagtectetttecceccagetettcetactgtcecttggecaactca
P DS VY G S P L S P S S s T V L A N S
acgacagcgacttccgtgtctgettcgacatccagcacttcectgetgetgecaactgeggee
T T A T S V S A S T S s T S A A A T A A
aacaccctcattgtctcaaccacgcctgecctctggcgaatacggcaacgtcacagcagec
N T L I VvV S T T P A S G E Y G N V T A A
atcgccgecectteccaacgatagcaaggagtacaccatctacatcecgegecggceacctac
I A A L P N D S K E Y T I Y I R A G T Y
caggagcagttcaccattgtgcggaatggcaaggtcacactgcegtggecgagacggegtte
QO E 9 F T I V R N G K Vv T L R G E T A F
cccaacgacttctcgcagaaccaggtcaccatccagttcectectatggtgttctcaccage
P N D F S Q N Q vT I Q F S Y G V L T S
gctggccagaacgagttgacgeccgttatcaacgeccaagaagaacgatggctcecggectce
A G 0 N E L T P V I N A K KN D G S G L
gcgttgtacaacatcaacttcatcaacacgtacccgcagacgaagaacacggctgegett
A L Y N I N F I N T Y P QQ T K N T A A L
gcggctgacttctacggtaccaatatggctgectatggectgcaagttecgtcecggetaccag
A A D F Y G T N MAAY G C K F V G Y Q
gacaccctcctcgccaacaagggcacccaagtcettttceccaacagectacattgaaggetcet
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p T L L A NKGTOQV F S N S Y I E G S
attgactatatctggggtttctcgacggcctacttccaccagtgctacatcgecatccaac
I by I W GG F s T A Y F H OQ C Y I A S N
acagctggtggctacatttctgccatgageccgegetteggettcggetactggaggttat
T A G G Y I s A M S R A S A S A T G G Y
gtctttgacagctgctatgtcacctacacgagcacctacggatcgacctttggcaccage
vV ¥ b s c Yy v T Y T S T Y G S T F G T S
tacctcggtcgcccgtactcgaqctacagcatchcgtctacatgaactcgttcattgac
Yy L. G R P Y S S Yy s I A V Y M N S F I D
aagcacattagccccgeccggttgggectgtgtggcaaacgagtaacccgcagacggacaac
K H I S P A G W AV W Q T S N P O T D N
gtcctgtttggagagttcaacaacaccggcccecggaagctggtccagetcetegegegtet
v L F G E F NN T G P G S W S S S R A S
ttcgcgacgaacttgaccgagtcccaggcggatgcttacaagetgtcetacttggatcgge
F A T N L T E S Q A D A Y K L S T W I G
agcacgtcgtggcttgacatggatgcttacaactacgtgccttcgtacgatatttcegge
s T S W L D M DAY N Y V P S Y D I S G
gcagctggtgcatcaaccacgacccecctecggegtcagettectctaccactgecacagece
A A G A S T T T P S A S A S S T T A T A
actgccacctgggcgcatcectecgagtggtgectaccccacctatcecggtgecgtectggtg
T A T W A H P S S G A T P P I G A V L V
tccgttggaggcectceccgtcaacgggtcatacagcaatcttaccgecgecctegegtetetg
s v 6 G §$ V. NG S Y S N L T A A L A S L
ccatcggatagctcgacacaggtcatcttcatgtaccccggaacctacaacgagcagecce
P s b s s T @ VvTI1l F MY P G T Y N E QO P
ccggccgtaaacaggcccggecccatccagatcatcggtgetcaagatggcaatcececagge
P A V N R P G P I Q9 I I G A Q D G N P G
cagagctacaagaccaataaagtcattctgacccagtctcgeggettgteggtetetecg
9 S Yy K T N KV I L T © S R G L S VvV S P
ttgccgaccggacactctgacgctgaaaccgcaacattctecactaccagcaacaaaatt
L p T G H S DAETA ATF S T T S N K I
gccatgtacaacatcgacatcatcaactccgataatcttgacggttcecgetttectcettac
A M Y N I DI I N S D N L D G S L S S Y
gtgacgctggccggctcaatttatggctecgegecattgegttctatgggtgecagetteatt
vV T L. A G S I Y G S R I A F Y G C S5 F I
ggctggcaggatacgctgttgactggaagcaccagtggctaccagtactacgaatcecctge
G W oo D TL L TG S T s G Y Q Y Y E S C
tacattgatggcgccatcgatttcatctggggctactctaaggecttacttcaaaggetge
Yy I b 6 A I DF I W G Y S KAY F K G C
accatcggcgccaaaaggcaaaagtcggccatcacggctcacagecgtgettectceecage
T I G A K R Q K S A I T A H S R A S S S
gcagtcggaggctacatcttcgaccagtgcctgttcactgetgectegtetgegacggtt
AV G G Y I F D OQCUL F T AW AS S A T V
gaccttacgcagtctgtttacctcggeccgececttacagcaagtacgecctegtggttgte
D L T ¢ S VY L G R P Y S K Y A L V V V
aagaactcgtacctggacaagacgatccagcctgctggttggaagatctggtctgecace
K N s Yy L b K T™ I ¢ P A G W K I W S A T
gacccgcgtaccgactacgttaccttcgeccgagttcaacaacteccggacctggtaactgg
pPp R T DY V T FAE F NN S G P G N W
gagaacaacgccgcggcgcgtacegetttcggetactgecaccctgttgacgtecggacacy
E NN A A A R TAUVF GYy C T L L T S D T
tactccctatctgecgtcatggactcacectctgactggattgacatgacgtactgggac
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Yy s L. s AV M D S P s D WwW I DM T Y W D
tcgatcaccacaccgacagtggccgctgttgctacgggaaacaccactacggcggtcaac
s 1 T T P T V A A V A T G N T T T A V N
ggtacttcggtctatgatggcaccaccccacctgecggegecattgattgtctcecaagacg
G T s v Yy b G T T P P A G A L I V S K T
gccattgagggcgtgacgacgtacgataccatccagagcgctctgaatgegetgectact
A I E GV T T Y D T I Q S A L N A L P T
tcgagcagcaagaccggcaccatcttcatctaccceggtgtgtactecggagecagettgtyg
s s s K T 6 T I F I Y P G V Y S E Q L V
ctgagcaagtctggtaccaccgtgttcatcggctactcaaactccaccgacgattacctg
L S K s G T TV F I G Y s N S T D D Y L
cagaaccaggtgacgatcgacttcaacaagggaatcgatacgcaagcagatgcttccaac
O N o v T I D F N K G I DT Q A D A S N
tctgacagcgctactgtgtatgccacaggcaactacttccaggcatacaacatcaactte
s bs AT VY AT GDNY F QA Y N I N F
aagaactctttcggcacaaccgaggactacgcctcgeteggetteggtgtcaagtceccage
K N S F G T T E D Y A S L G F G V K S§ S
aagtacgcatcgctgtatggctgccaggtctggggcaatcaggactcgetactcatcaac
K Yy A S L Y G C @ vV w GG N Q D S L L I N

ggctacttcttcgeccttcaactcecgectgattgtcecggtaacatcgacatgatctggggetcee
G Y F F A F NS L I V G NI DMTIW G S
ggcgcgggctatttcectcagetcaaccatctcacccaacaccgacgacgtcagectgace
G A G Y F L S S T I s p N T D DV S L T
gccagcaagcgcgcegaccaacactacagctgecggttttgtettcecgaccagtgecacegtt
A S K R A TN T T A A G F V F D Q C T V
aagcccgcecccccggtaccggecccttcaccgagatcagecteggacgtecgtggaacaac
K p A P G T G P F T E I S L G R P W N N
cttgccecgtgtegegtatatcgagacgtatctecgattccagegttgaggetgecaggetygg
L A R V A Y I E T Y L DS S V E A A G W
agccagtggtccaagtccaatccacagaccgaaggagtgacttttgecgagtacgggaac
S 0 W S K $S N P Q T E G V T F A E Y G N
tatggaccgggtgcaagcacttcgggcegtgcgaaattttceccacgecagetceteggetgee
Yy 6 P G A S T S G R A K F s T Q L S A A
gatgccgeccagtttcagetegecaacttettegecgtcacctectggatcaacttcacg
DA A Q F QL A N F ¥ A V T S W I N F T
cggatcgatgtccaacccttegtggeccagecgaggttgttgttccaacctecggeggtcact
R I bV Q P F VA S E VYV V P T S A V T
tcgtctgtccttcectectetteccaccecttagcactecgatcectegtcecttcaacgettatactg
s s v L. L. s s T L s T %P I s § s T L I L
agcaccctcttcctcactaaagtcactaccgacaaggagactctcttcacaaccgtcact
s T L ¥ L T K v T T DK E T L F T T V T
ggcgctgttccgaccctcacttcaacgcagactatcacgctggacatgggtgeccacegtt
G AV P T L T S T o T I T L DM G A T V
acccccgacccagtgtacaagaccagcaccgtgaagagtacgacaacgatcattgagace
T P D P VY K T S TV K s T T T I I E T
gtatcgcagcccgatgttacgcagacgtctactgtggtecgtcaccagegatatcggaacce
vV s ¢ p DV T o0 T s T Vv v v TS D I G T
acaatcacaccggagccgagcacgatcaccactgtgctcaagcagacgactactgtttte
T I T P E P S T I T T V L XK ¢ T T T V F
gccacctcgaccaaggcgccccagacgattactgagaagagtaccattacttcgacgagt
A T S T K A P Q T I T E K s T I T S T S
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ttggctacccggacgctcgatcccattacgtcaacactcagectcecggatctacegtttat
L A TR T L D P I T S T L S L G S T V Y
gtgaccagcgttttcaccccgaaggeccgcgecgggtcacctcetagtctaaccatcactacyg
v T sSs v ¥ T Pp K A A RV T S s L T I T T
ggcactggcggcacgtcaactaagacgaccaaagcaaccacgacttacgtcactgtcact
G T 6 G T S TK T T KO AT T T Y V T V T
tctatgatatcgccagagacaacgagacggacggaagggacgtgggggaagctggaaaac
s M I S P E T T R R T E G T W G K L E N
tcgttgtcggtgtgeccaacttcaattceccgtgeccatttatggecgttcgacggagaacte
s L s v ¢c p T S I P CH L W P F D G E L
ccccgacgctggaagegecttgggcactggecttggcagtatcgagetggecggggaacat
P R R W K R L G H W L G S I E L A G E H
gccaggccagatgtgctcgecaactcgtattgcatacgggataatacaacgtgcacactet
A R P DV L A T R I A Y G I I QQ R A H S

tggcgtgcaatataa

W R A I -

SEQ ID NO : 54

CHIEU DAI : 1964

LOAI : PRT

SINH VAT : M. phaseolina

MYIYGSTLTPTASNALLVYNKGVSSGTVVTTNSTVVEDSCTVTPKPGTTVTGISLAAANGVGSIVVYRNSVLPGE
ILSTGIHVDAKTQAAQNFYGEFGNTGAGSYSSNSAARASYVKSLSVDOLSQFSVDQVEGTANTNWIDSSVISLVQ
DSDASQRAKATTAGVVSYTTTSSSSSTTSSVLSSSLVTASGSSVSTSSSSVSSTSSTSASASDAPSLSSSAALAS
SVPGSSSNTTVTTSGTASSSSVTGSSFALSTSSISSSVSTPGDTASSTAAASNSTSSCALPSSVPTTARVVGPAG
SCANYTSIADAVKDLSTDQSKTEYVYILAGTYTEQIIFSRVGPTVFRGETSSELDQSSNKVTIKSSTGVPSSSGG
SSSTAPFQATQYYSKSISFYNINFENTYARATGYNAVALSSKALKAYYYNCGITSSQGALLLNFGAHFFSGCKIT
GTTDIVWGOGGAYIYNSKIVSTGTTTGQSLSAQSYQOSQYNPSQFVEDTCAFVPNDSTVPKASTYLGRDYTASARV
AVINSYLDAHITPVGWLIASKTTNVTFVEASNSGPGASTASRVSQIVTDTSAYAANNVLGSLSIDTAAVAPVAAF
PDSVYGSPLSPSSSTVLANSTTATSVSASTSSTSAAATAANTLIVSTTPASGEYGNVTAAIAALPNDSKEYTIYI
RAGTYQEQFTIVRNGKVTLRGETAFPNDFSQNQVTIQFSYGVLTSAGONELTPVINAKKNDGSGLALYNINEFINT
YPQTKNTAALAADFYGTNMAAYGCKFVGYQDTLLANKGTQVESNSYIEGSIDYIWGFSTAYFHQCYTIASNTAGGY
ISAMSRASASATGGYVEFDSCYVTYTSTYGSTFGTSYLGRPYSSYSIAVYMNSFIDKHISPAGWAVWQTSNPQTDN
VLFGEFNNTGPGSWSSSRASFATNLTESQADAYKLSTWIGSTSWLDMDAYNYVPSYDISGAAGASTTTPSASASS
TTATATATWAHPSSGATPPIGAVLVSVGGSVNGSYSNLTAALASLPSDSSTQVIFMYPGTYNEQPPAVNRPGPIQ
I TIGRAQDGNPGQOSYKTNKVILTQSRGLSVSPLPTGHSDAETATFSTTSNKIAMYNIDIINSDNLDGSLSSYVTLAG
SIYGSRIAFYGCSFIGWQODTLLTGSTSGYQYYESCYIDGAIDFIWGYSKAYFKGCTIGAKRQKSAITAHSRASSS
AVGGYIFDQCLFTAASSATVDLTQSVYLGRPYSKYALVVVKNSYLDKTIQPAGWKIWSATDPRTDYVTFAEFNNS
GPGNWENNAAARTAFGYCTLLTSDTYSLSAVMDSPSDWIDMTYWDSITTPTVAAVATGNTTTAVNGTSVYDGTTP
PAGALIVSKTAIEGVTTYDTIQSALNALPTSSSKTGTIFIYPGVYSEQLVLSKSGTTVFIGYSNSTDDYLONQVT
IDFNKGIDTQADASNSDSATVYATGNYFQAYNINFKNSFGTTEDYASLGFGVKSSKYASLYGCQVWGNQDSLLIN
GYFFAFNSLIVGNIDMIWGSGAGYFLSSTISPNTDDVSLTASKRATNTTAAGFVEFDQCTVKPAPGTGPFTEISLG
RPWNNLARVAYIETYLDSSVEAAGWSQWSKSNPQTEGVTFAEYGNYGPGASTSGRAKFSTQLSAADAAQFQLANE
FAVTSWINFTRIDVQPFVASEVVVPTSAVTSSVLLSSTLSTPISSSTLILSTLFLTKVTTDKETLETTVTGAVPT
LTSTQTITLDMGATVTPDPVYKTSTVKSTTTIIETVSQPDVTQTSTVVVTISDIGTTITPEPSTITTVLKOQTTTVE
ATSTKAPQTITEKSTITSTSLATRTLDPITSTLSLGSTVYVTSVFTPKAARVTSSLTITTGTGGTSTKTTKATTT
YVTVTSMISPETTRRTEGTWGKLENSLSVCPTSIPCHLWPFDGELPRRWKRLGHWLGSTIELAGEHARPDVLATRI
AYGIIQRAHSWRATI*

SEQ ID NO : 55
CHIEU DAI : 1281 (bao gSm 150 bp 5’ UTR va 150 bp 3’ UTR)
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LOAI : ADN

SINH VAT : M. phaseolina
CACCGGTTGTTGATCATTTACACCCTCAGCGAGCATTCCCGGCCAGGCGCCTCTTGTTGAACACTGTCCAGTCCT
TCACTCCTCTCCTTCCACCCGCTACCCGGTCTTTTTCCTTTTGCCATTCCAATTGCGTGAACCGTCCATCACAGC
ATGCCTCGCCTCGCCAGCCTCCTCGCCCTTGCAAGCCCAGTGCTTGCCCTGACCTCCCCTCCGTCAGGCGCCCTC
ACCGTCGGCTCCAGCGGCAAGTACTCGACCATCCAGGACGCCGTCGACGCGCTCAGCACCAGCTCCTCGTCGGLC
CAGACCATCTTCATCTACCAGGGCACCTACAAGGAACAAGTCGTGATCCCGAAGCTATCGGGCGCCCTCACCATC
TACGGCTACTCGAAGGATGGATCATCGTACAGCGGCAACACCGTGACCATCAGCGCGGGCAAGTCGCAGGCCGAL
GGCCTCTCCAACGACGGCACCGCCACCCTCGCCGTCCACACGGGCAACATCAAGGTCTACAACATCAACGTCGCC
AACACGTACGGCTCCGGCTCGCAGGCCGTCGCGCTGTCGGCCTACGCCAGCGGCAACCACGGCTACTACGGCGTC
AAGCTCACGGGCTTCCAAGACACGCTCCTGGCGCAGGAGGGCARACAAGTCTACGCCAACTCGTACATCGAGGGC
GCGACCGATTTCATTTTCGGCCAGAAGGCCGTCGCGTGGTTTGAGAACTGCGACCTGCGCATCGCCTCGGCCTCG
CTCGGCTACGTGACGGCCAACGGCCGCGACAGCAGCTCCAACCCATCCTACTACGTCATCAACAACTCGACCGTC
GCCGCCGCCGACGGCGCCACCGTCAAGAGCGGCGGCATCTACCTCGGCCGCCCCTGGCGCAACTACGCCCGLGTC
GTCTTCCAGGAGACCAGCCTGTCCAACATCATCAACAGCGCCGGCTGGGTCCAATGGGGCAGCAGCGACCCACGL
ACCGACAATGTCAACTTCGCCGAGTACAARAACTCGGGCGCCGGCGCCTCTACCAGCGGCCGTGCTAGCTTTTCC
AAGCAGTTGAGCAGCCCCGTCAGCATCTCGGAAGTCTTGGGCAGCAACTACGCCGACTGGATCGACACCAGCTAC
TTCTAAACGCGTGAGGCTTCGCTAATGTCGGTTGGATCGGATGGAGGCGGGATGTAGCATGCAAGGAACCGGCAG
GACTGTTTTAACTTTCTAATGTGGATATTtttGTCTCTCGGACARATATAAAAATAAGCTTTCTGGAGTGACTTT
TGATGA

SEQ ID NO : 56

CHIEU DAI : 981

LOAI : ADN

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

VI TRI : (1)...(981)

atgcctcgectcgeccagectcecctegecettgcaageccagtgettgecctgacctecect
M P R L ASL L A L A S P VL AL T S P
ccgtcaggegecctcaccgtcggetceccagecggcaagtactcegaccatecaggacgecgte
P S G A L TV G S S G K Y s T I o D A V
gacgcgctcagcaccagctectegtecggeccagaccatcecttcatctaccagggcacctac
D A L S TS S S S A Q T I F I Y Q G T Y
aaggaacaagtcgtgatcccgaagctatcgggcgecctcaccatctacggetactcgaag
K E 9 v v I P K L S G A L T I Y G Y § K
gatggatcatcgtacagcggcaacaccgtgaccatcagcgcecgggcaagtcgcaggecgac
D G $S S Y S G N T VT I S A G K S Q A D
ggcctctceccaacgacggcaccgecaccctegecgtceccacacgggcaacatcaaggtetac
G L $S N D G T AT L A V HT G N I K V Y
aacatcaacgtcgccaacacgtacggctccggctcecgcaggecgtegegetgteggectac
N I N V A N T Y G S G S Q AV A L S A Y
gccagcggcaaccacggctactacggecgtcaagctcacgggcttccaagacacgetectyg
A S G N H G Y Y G V K L T G F 0 D T L L
gcgcaggagggcaaacaagtctacgccaactcgtacatcgagggcgcgaccgatttcatt
A Q E G K @ VY A N S Y I E G A T D F I
ttcggccagaaggecgtegegtggtttgagaactgegacctgegecategecteggecteg
F 6 Q K A V A W F E N C D L R I A S A S
ctcggctacgtgacggccaacggeccgcgacagcagctccaacccatectactacgteate
L 6 Y v T ANGURD S s s N P S Y Y V I
aacaactcgaccgtcgeccgecgeccgacggcgccaccgtcaagageggeggecatcectaccte
N N S T V A A A DG ATV K S G G I Y L
ggccgcecccectggegecaactacgecegegtegtcecttecaggagaccagectgtecaacate
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G R P W RN Y ARV V F Q E T S L S N I
atcaacagcgccggctgggtccaatggggcagcagcgacccacgcaccgacaatgtcaac
I N S A G W V Q W G S s D P R T D N V N
ttcgccgagtacaaaaactcgggegecggegectctaccageggecgtgetagettttece
F A E Y K N S G A GA S T S G R A S F S
aagcagttgagcagccccgtcagcatctcggaagtcttgggcagcaactacgecgactgg
K 9 L. §$S s p VvV s I s E VL G S N Y A D W
atcgacaccagctacttctaa
I b T S Y F -

SEQ ID NO : 57

CHIEU DAI : 326

LOAI : PRT

SINH VAT : M. phaseolina

MPRLASLLALASPVLALTSPPSGALTVGSSGKYSTIQDAVDALSTSSSSAQTIFIYQGTYKEQVVIPKLSGALTT
YGYSKDGSSYSGNTVTISAGKSQADGLSNDGTATLAVHTGNIKVYNINVANTYGSGSQAVALSAYASGNHGYYGV
KLTGFQDTLLAQEGKQVYANSYIEGATDFIFGQKAVAWFENCDLRIASASLGYVTANGRDSSSNPSYYVINNSTV
AAADGATVKSGGIYLGRPWRNYARVVFQETSLSNIINSAGWVQWGSSDPRTDNVNFAEYKNSGAGASTSGRASES
KQLSSPVSISEVLGSNYADWIDTSYE™*

SEQ ID NO : 58

CHIEU DATI : 1943 (bao gbm 150 bp 5’ UTR va 150 bp 3’ UTR)
LOAI : ADN

SINH VAT : M. phaseolina

CTATATTTCCATTTTTGGGAACGTACGCGTACGCCTTCTGTGGGGCCCCTTACTCCCGGAGGATTGCTGCGGGALC
TTGGAGAATGTATAAAGTACAGCAATCGAGTTGTCTGCGAGCTAGAGCGTTCTCCAGGCAGTGTCTAAACGTTTC
ATGATGTTGTCTAACGTCATCGTCGGCCTTCTAGCTGCCGCCTATGGAAAGCCTGTGCTGGCAGCGTTTGGGCTC
ACAGACRATGGCGACAGTTACACCATTGATGCTGGCTCCACCAATCCCCTGGTAATCACTGTCGACAGTTCCAAC
TGCGACATCACCTCTTTCGTCTACCGGAGCCAGAAATACCAGTATGCCTCGARAAGGATCCCACATTAGCTCAGGC
CTTGGCTCGGCTGATGTGACGGCAGAGACTATTGATGGTAAAGCCTGAAGACTGTGATGCAACTTCCCATCCGCT
GACCACCCGCAGATGTAATCAAGGTCACTTGCACAACCGACACACTGATCCACTACTATGTCGTCARATCCGGAG
AGAGCAACGTCTACATGGCTACGTACACTTCAGCTGAGCCTTCAGTGGGAGAGCTGCGCTACATCGCACGACTTG
ATCCTTCGCTGCTTCCATATGAGTACCCCTTCGGCGACGTCTCCACCACCGCCGACAGCACTTCGACAGTGGAAG
GTTCTGACGTCTTCATCGTCGACGGAGAGACTCGCAGCAAATTCTACTCCAGCCAGCGCTTCATCGACGACGALG
TCCACTGCGTCTACAGCGACGACGTCCACGCGTGCATGCTGATGCCCCAGTACGAGACCTCGTCCGGCGGGCCGET
TCCACCGAGACATCAACACCAACAACGCCGGCGACTCGACCAACCTGTACTGGTACATGAACAGCGGACACGTGC
AGACCGAGGCCTTCCGGATGGGCCTCCACGGGCCCTACGCCCTCACGTGGTCGCGCTCTGGCGTGCCCAGTCTCA
GCGGCCTCGACTTCTCCTTCATGGCGGACCTCGACCTGGAAGGCTACGTCGCCGACAGCGGGCGCGGCACCGTCT
CGGGCACAGCATCCGGCGTCTCCAGCGACTATGAGGTCGTGGTGCACTGGTACAACGACGACGCGCAGTACTGGA
CGTACGCCTCTTCGTCCGGCGCCTTCACGTCGCCCGCCATGAAGCCGGGGACCTACACCATGGCCCTGTACCAGA
CCGAACTCAAAGTGGCCACGTCCTCGGTGACGGTCAAGGCCGGATCGGCCACCAGCGCCAACATCGCCAGCACCT
GGAGCTCCAATACCACGCTCTTCCAGATCGGCGACTGGGACGGGCAGCCGACCGGCTTCCTCAACGCGGCCAGCC
AGCTGCGCATGCACCCGTCCGACTCGCGCATGGCCGACTGGGGCCCCGTCACCTACACCGTCGGCTCGTCCTCCG
ACAGCTCCGTCCCGATGGCGCTGTTCAAGGACGTCAACGACCCGCTGACCATCAGCTTCACGCTGGCGTCTTCGC
AGGCCAGCGGCGCGGCGACGCTGCGCGTCGGCACCACGCTGTCGTTCGCGGGCGGGCGGCCGAGCGTCACCGTCA
ACGACTACAGCGACTCCGCCGCCGCGCCGACCAAGATCGACTCCCGGGGCGTGACGCGCGGCGCGTATCGCGGGT
ACGGCGAGATCTACGACTTCGAGCTGCCGGACGGGACGCTGTCGACGAGCAATACGATCACCATTTCGGTGATTT
CGGGGAGCAGTGGGGCGGATTTCCTGGAGCCGAATTTTGTGAGTTCTCGCATTCCTCTTGGCCACTAGCATGTTT
GAGAGGAATGTGACGCTGACGGTGTGACAGATCCTTGATGCTATTGAGCTGTGGAGATAGGGTTGATAGGTCTGC
GGACGTGTTGTGGATGGTTTCGCGGGTCTGGGATCTTGATTGGTTGTTGGGATGGTATGCAGCAAAGA
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SEQ ID NO : 59

CHIEU DATI : 1593

LOAI : ADN

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

vI TRI : (1)...(1593)

atgatgttgtctaacgtcatcgtcggeccttctagetgececgectatggaaagectgtgetg
M M L S NV I V G L L A A A Y G K P V L
gcagcgtttgggctcacagacaatggcgacagttacaccattgatgctggctccaccaat
A A F G L T DNG D S Y T I DA G S T N
cccctggtaatcactgtcgacagttccaactgcgacatcacctetttegtctaccggage
p L v I T VvV DS S N C DI T S F V Y R S
cagaaataccagtatgcctcgaaaggatcccacattagctcaggecttggctcggetgat
Q K Yy 9 Y A S K G S H I S S G L G S A D
gtgacggcagagactattgatgatgtaatcaaggtcacttgcacaaccgacacactgatce
v T A E T I D DV I K VvV T C T T D T L I
cactactatgtcgtcaaatccggagagagcaacgtctacatggctacgtacacttcaget
H'Y ¥y v v Xx S G E SNV Y MAT Y T S A
gagccttcagtgggagagctgecgctacatcgcacgacttgatcecttegetgettcecatat
E P S V G E L R Y I A RULD P S L L P Y
gagtaccccttcggcgacgtctceccaccaccgeccgacagcacttcgacagtggaaggttet
E 'Yy p ¥F G b v S T T AUDST s T V E G S
gacgtcttcatcgtcgacggagagactcgcagcaaattctactccagecagegcettecate
p v~ I VD GE TR S K F Y S S Q R F I
gacgacgacgtccactgcgtctacagcgacgacgtccacgcgtgcecatgectgatgecccag
pb DDV HCVY S DDV HACMTILMUP Q
tacgagacctcgtccggegggecgttceccaccgagacatcaacaccaacaacgccggegac
Yy E T s S G G P F H R D TINTNNA A G D
tcgaccaacctgtactggtacatgaacagcggacacgtgcagaccgaggccttccggatyg
s T N L Y W Y M N S G H V Q T E A F R M
ggcctccacgggccctacgeccctcacgtggtecgegetetggegtgeccagtectcagegge
G L H G P Y A L T W S R S G V P S L S G
ctcgacttctceccttcatggcggacctcgacctggaaggctacgtcecgecgacagegggege
L D F S FMADULUDILEGY V A D S G R
ggcaccgtctcgggcacagcatccggegtctccagegactatgaggtegtggtgecactygg
G T v.s G T A S G VS S DY E V V V HW
tacaacgacgacgcgcagtactggacgtacgcctcttcecgtcecggegecttcacgtegece
Yy N D DA Q Y W T Y A S S S G A F T S P
gccatgaagccggggacctacaccatggccctgtaccagaccgaactcaaagtggecacg
A M K P G T Yy T™MOAUL Y QT E L K V A T
tcctcggtgacggtcaaggccggatcggccaccagcgcéaacatcgccagcacctggagc
s s v T vV X A G S A T s A N I A S T W S
tccaataccacgctcttccagatcggecgactgggacgggcagceccgaccggettectcaac
s N T T L F ¢ I 6 bW DG OQ P T G F L N
gcggceccagceccagctgegecatgecaccegtcecgactegegecatggecgactggggeceegte
A A S Q L R M H P S DS R MAUD W G P V
acctacaccgtcggctcgtcecctceccgacagecteccgtececcgatggegetgttcaaggacgte
T Yy T v G S S $S b s S VvV p M AL F K DV
aacgacccgctgaccatcagecttcacgectggecgtettcgcaggecageggegeggcegacg
N D P L T I S F T L A S S QA S G A AT
ctgcgegtceggecaccacgetgtegttcgegggegggeggecgagegtcacegtcaacgac
L R VvV G T T L S F A G G R P S V T V N D
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tacagcgactccgecgceccgegecgaccaagatcgactcccggggegtgacgecgeggegeg
Yy s b S A A A P T K I DS R G V T R G A

tatcgcgggtacggcgagatctacgacttcgagectgecggacgggacgetgtcgacgage
Y R G Y G E I Y D F E L P D G T L S T S

aatacgatcaccatttcggtgatttcggggagcagtggggcggatttecctggagecgaat
N T I T I §$ V1 S G S s G A D F L E P N

tttgtgagttctcgcattcctcttggecactag

F Vv $ §$ R I P L G H -

SEQ ID NO : 60
CHIEU DATI : 530
LOAI : PRT
SINH VAT : M. phaseolina

MMLSNVIVGLLAAAYGKPVLAAFGLTDNGDSYTIDAGSTNPLVITVDSSNCDITSEVYRSQKYQYASKGSHISSG
LGSADVTAETIDDVIKVTCTTDTLIHYYVVKSGESNVYMATYTSAEPSVGELRYIARLDPSLLPYEYPFGDVSTT
ADSTSTVEGSDVFIVDGETRSKEFYSSQRFIDDDVHCVYSDDVHACMLMPQYETSSGGPFHRDINTNNAGDSTNLY
WYMNSGHVQTEAFRMGLHGPYALTWSRSGVPSLSGLDFSFMADLDLEGYVADSGRGTVSGTASGVSSDYEVVVHW
YNDDAQYWTYASSSGAFTSPAMKPGTYTMALYQTELKVATSSVTVKAGSATSANIASTWSSNTTLFQIGDWDGQP
TGFLNAASQLRMHPSDSRMADWGPVTYTVGSSSDSSVPMALFKDVNDPLTISFTLASSQASGAATLRVGTTLSFA
GGRPSVTVNDYSDSAAAPTKIDSRGVTRGAYRGYGEIYDFELPDGTLSTSNTITISVISGSSGADFLEPNFVSSR
IPLGH*

SEQ ID NO : 61

CHIEU DAI : 2009 (bao gém 150 bp 5’ UTR va 150 bp 3’ UTR)
LOAI : ADN

SINH VAT : M. phaseolina

TCGCTGATCGTCTTGGATATGCGCCTGGCAGTGCATTCGCGCCGGGGACTACAAAAGCAGGGGACGCATGCCACA
ACAGAATTGGCTTTTCTTGTCACTGCACTTCCTGCCGCTCCAAGTCCCCCCCTCGCGTTTGAGGGAACCGCCACA
ATGGCTCTCTTTGCTCTGTTTCTGACCTTTATCTCTCTTTTCGCACCGTCGGTGCTGGCCGCCTTTGGAGTGACT
ACATCCTCTTCCAGCTATGTTGTCGATGCCGGCTCATCCAACCCCTTCGTTGTTACCATTTCGCGCAGCAGTTGC
GACATTACCTCGATCAAGTACCGTGGAGAGGAATTCCAGTACTCCGGCAAGGGTTCGCACATCTCGTCCGGCCTT
GGATCTGCGACCGTAACGTCAGAGATCGTCAGCAGTGAGCGTCTCTTGCAACCCGTCATACGCCCCTCAGGCTAA
CAATCGACAGGCACTTATGCCAAGATCACCTGCACGGCTGGCAGCTTGACCCATTACATTATTGTCAAGTCCGGA
GAGAGCTCTTTGTACATGGGCACTTACTTCACTGAGGAGCCCTCGATTGGTGAAGCCCGTTTCATCGCTCGCTTG
GACCCGGCCAAGCTCCCTCTCGAATACCCCTACGGCACTGCCTCCACTACTGCTGGGAGCAGCAGCACCGTCGAG
GGATCCGACGTCTTTGTTGTGAATGGCCAGACCCGCAGCAAGTTCTACTCTAGCCAACGTTTCATCGACGACAAG
GTGCAGTGCGTGTACCGCGATGATGATGCTGTCCACGCTTGCATGATCTTGCAGCCTCTCTCCTACGAGGGATCC
AGCGGCGGTCCCTTCTTCAGGGACATCAACACCAACAACGCCGGTGACTCGACCAACCTGTACTTCTACATGAAC
TCCAACCATGCTCAGACTGAGAGTTACCGTATGGGCTTCCACGGCCCGTACCAGTTGCAGTTCAGCCGCTCTGGT
ATTCCCAACAGCTTTGACGCTTCGTTCTTCGCCGACCTCAAGCTCTCCGGCTACGTTGCTGAGTCTGCTCGTGGC
TACGTCAAGGGTACTGCTTCTGGAGTTGGTAGCTCTTACCAGARAGTCCTTCATTGGTACAACAGCAACGCGCAG
TACTGGGTCTATGCCTCGTCTAACGGTGCCTTTACTTCTCCTGCCATGAAGCCTGGCACCTACACCCAGGTCCTC
TACCAGGACGAACTCAAGGTTGCCACCGACTCGGTCACTGTCTCTGCTGGATCGACGGTCACCAAGAACATTGCA
TCTACCTTCTCTTTCCCTTCGACCATCTGGACAATTGGCGACTGGGACGGCCAGCCATTCGGCTTCCGCAACGCC
GACAAGATCGAGCGCATGCACCCGTCCGACAGCCGCATGAGCAGCTGGGGGCCGTTGACCTACACGGTCGGCTCC
AGCGCACTGACTGACGTTCCCATGGCGCTCTTCRAAGGGCGTCAACACGCCTTTCACCATCAAGTTCACGCTCTCC
TCGTCGCAGACAGGTGCGGCGGTCCTCCGGATCGGCACGACTCTGGCCTTCGCCAGCGGCAGGCCGCAGCCCAAG
ATCRAACAGCTACAGCCCTTCGGCGCCGGCGGCACCGACGAAGATCGATTCGCGCGGCGTCACACGTGGCACTTAC
CGCGGTTTGGGTGAGATCTACACCTTCGACATTCCCGCGGGCACTCTCGTGAGTGGCTCGAACACGATCACCATC
GACTGCATCTCGGGAAGCTCGGGCGACACCTACCTGTCTCCCAACTTTGTAAGTTTCGCTCTGCATACCTCCGCC
ATGCGCCGTGCTAACGCAAGAAACAGATCCTTGACGCCATTGACCTGTACCTCAAGTGAGCGAGGGTCAGGAGAA
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GGGTGCTAGCTGAGGTTCGCTTCTGTARATAAGTTTACGTCCTACATTGAACATACATTTTGGCTTTGATTGCCG
GTCTGCATTACTCGTCAATACGAAGCTTCGCGAGCGCGCAGCTCCACCGAATGCGTGGC
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SEQ ID NO ;62

CHIEU DAI : 1605

LOAI : ADN

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

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

atggctctctttgectctgtttectgacctttatctetettttegecaccgteggtgetggece
M A L F A L F L T F I s L F A P S V L A
gcctttggagtgactacatcctcttccagctatgttgtecgatgeccggetcatccaaccee
A F GV T T S S S S Yy Vv Vv DA G S S N P

ttcgttgttaccatttcgecgecagcagttgecgacattacctecgatcaagtaccgtggagag
F Vv v T I $ R S S ¢cC D I T s I K Y R G E
gaattccagtactccggcaagggttcgcacatctcgteecggecttggatcectgegacegta
E F 0 Y S G K G S H I s S G L G s A T V
acgtcagagatcgtcagcagcacttatgccaagatcacctgcacggctggcagcettgace
T $ E I v s S T Y A K I T C T A G S L T
cattacattattgtcaagtccggagagagctctttgtacatgggcacttacttcactgag
H Yy I I VvV K S G E S S L Y M G T Y F T E
gagccctcgattggtgaageccegtttcatcgectegettggacceggecaagetecctete
E P S I G E A R F I A R L D P A K L P L
gaatacccctacggcactgectccactactgctgggagcagcagcaccgtecgagggatee
E Yy P Y G T A S T TA G S s S T V E G S
gacgtctttgttgtgaatggccagacccgcagcaagttctactctagecaacgtttcate
D V F Vv VvV N G Q T R S K F Y S S Q R F I
gacgacaaggtgcagtgcgtgtaccgcgatgatgatgctgtccacgettgecatgatettg
DD K V ¢ ¢C VvV Y R DD DAV HACMTI L
cagcctctectectacgagggatccageggeggtcececttettcagggacatcaacaccaac
O p L S YE G S S G G P F F R D I N T N
aacgccggtgactcgaccaacctgtacttctacatgaactccaaccatgctcagactgag
N A G DS TN L Y F Y M N S N HA QO T E
agttaccgtatgggcttccacggccecgtaccagttgecagttcagecgetetggtattece
S Y R M G F H G P Y QL Q F s R S G I P
aacagctttgacgcttcgttcttcecgecgacctcaagetectecggectacgttgetgagtet
N §$ F b A S F F A DL KL S G Y V A E S
gctcgtggctacgtcaagggtactgcttctggagttggtagetcttaccagaaagtectt
A R G Y V K G T A S G V G S s Y Q K V L
cattggtacaacagcaacgcgcagtactgggtctatgectcgtctaacggtgectttact
H W Yy N S N A Q Y W V Y A s S N G A F T
tctcctgccatgaagectggcacctacacccaggtcctetaccaggacgaactcaaggtt
s P A M K &P G T Y T Q V L Y Q D E L K V
gccaccgactcggtcactgtctctgectggatcgacggtcaccaagaacattgecatctace
A T D S VT V S A G s T VT KN I A S T
ttctcttteccecttecgaccatctggacaattggecgactgggacggceccagecatteggette
F $S F P S T I W T I G D W D G Q P F G F
cgcaacgccgacaagatcgagcgcatgcaccegtecgacagecgcatgagecagetggggg
R N A D K I E R M HP S D S R M S S W G
ccgttgacctacacggtcggcectccagegecactgactgacgttecceccatggegetettcaag
P L T Y T VvV 6 S S AL T DV P M ATL F K
ggcgtcaacacgcctttcaccatcaagttcacgetctectegtegecagacaggtgeggeg
G v N T P F T I K F T L s s S8 Q T G A A
gtcctccggatcggecacgactctggecttecgeccageggecaggecgecageccaagatcaac
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v L R I 6 T T L A F A S G R P Q0 P K I N
agctacagcccttcecggecgecggeggcaccgacgaagatcgattcegegeggegtcacacgt
s ' Y s p S A P A A P T K I D S 'R G V T R
ggcacttaccgcggtttgggtgagatctacaccttcgacattcccgegggecactetegtyg
G T ¥ R 6 L G E I Yy TP F DI P A G T L V
agtggctcgaacacgatcaccatcgactgcatctcgggaagctcgggcgacacctacctg
s 6 s N T I T TI DT CTI S G S s G D T Y L
tctcccaactttatccttgacgeccattgacctgtacctcaagtga
s p N F I L DA I DIL Y L K -

SEQ ID NO : 63
CHIEU DAI : 534
LOAT : PRT
SINH VAT : M. phaseolina

MALFALFLTFISLFAPSVLAAFGVTTSSSSYVVDAGSSNPEVVTISRSSCDITSIKYRGEEFQYSGKGSHISSGL
GSATVTSEIVSSTYAKITCTAGSLTHYIIVKSGESSLYMGTYFTEEPSIGEARFIARLDPAKLPLEYPYGTASTT
AGSSSTVEGSDVEVVNGQTRSKFYSSQRFIDDKVQCVYRDDDAVHACMILQOPLSYEGSSGGPFFRDINTNNAGDS
TNLYFYMNSNHAQTESYRMGFHGPYQLQFSRSGIPNSFDASFFADLKLSGYVAESARGYVKGTASGVGSSYQKVL
HWYNSNAQYWVYASSNGAFTSPAMKPGTYTQVLYQDELKVATDSVTVSAGSTVTKNIASTFSFPSTIWTIGDWDG
QPFGFRNADKIERMHPSDSRMSSWGPLTYTVGSSALTDVPMALFKGVNTPFTIKFTLSSSQTGAAVLRIGTTLAF
ASGRPQPKINSYSPSAPAAPTKIDSRGVTRGTYRGLGEIYTEFDIPAGTLVSGSNTITIDCISGSSGDTYLSPNET

LDAIDLYLK*
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YEU CAU BAO HO
1. Trinh tu polynucleotit dugc phan 1dp chira trinh ty nucleotit c6 do twong d@)ng it

nhét 13 80% so véi trinh tu nucleotit nhu néu trong SEQ ID NO. 1 hodc 2 hoic trinh tu

bd sung cia chung, trong d6 polynucleotit néi trén ma hoa pectat lyaza.

2. Doan do axit nucleic dugc phan 13p lai héa duéi diéu kién nghiém ngdt trung
binh véi trinh tu polynucleotit duge phan lap bao gbm trinh tu nuleotit dugc néu trong
SEQ ID NO. 1 hoc 2, hoic trinh tir b sung cuia chiing, trong d6 polynucleotit néi trén
ma héa pectat lyaza, va trong d6 diéu kién nghiém ngit trung binh bao gbém su lai héa
v6i ADN lién két v6i b loc & 6x natri clorua/natri xitrat (SSC) & khoang 45°C sau d6
1a mt hodc nhiéu 1an rira trong 0,2xSSC/0,1% SDS & khoang tir 50 dén 65°C.

3. Trinh ty polynucleotit dugc phén 14p theo diém 1 hodc doan do axit nucleic

duoc phan 13p theo diém 2, trong d6 trinh tu nay la ADN hé gen.

4. Trinh tw polynucleotit dugc phan lap theo diém 1 hodc doan do axit nucleic
dugc phan 18p theo diém 2, trong d6 trinh tu nay la cADN.

5. Trinh ty polynucleotit dugc phéan l4p theo diém 1 hodc doan do axit nucleic
duoc phan 13p theo diém 2, trong d6 trinh tu nay la ARN.

6. Trinh ty polynucleotit dwgc phan lap theo diém 1 hodc doan do axit nucleic

duoc phéan 14p theo diém 2, trong do6 trinh tw nay 13 soi don.

7. Phén tir axit nucleic chira trinh ty polynucleotit dugc phan 14p theo diém 1,
khoéng bi gian doan béi codon két thiic & trong trinh ty mad héa ma ma héa cho protein
hodc peptit khac loai.

8. Vit truyén tai td hop gdm trinh ty polynucleotit dwgc phan 1ap theo diém 1.

9. Céu tric biéu hién chtra trinh tur polynucleotit dugc phan lap theo diém 1, trong
d6 trinh tu polynucleotit dugc két hop c6 didu khién véi trinh tw nucleotit diéu hoa c6
chira tin hiéu diéu hoa phién mé hodc dich ma, hoic ca hai, ma kiém soat su biéu hién
cta trinh tur nucleotit & té bao chi.

10.  Té bao chu duge xur ly di truyén chira trinh tu polynucleotit dugc phan 14p theo

diém 1.

11.  Phuong phép san xudt polypeptit bao gdm céac buéc:
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i nudi cdy t€ bao dugc bién nap clu tric biéu hién theo diém 9 trong dieu

kién c6 hiéu qua détaora polypeptit, va
ii. phén 14p polypeptit.

12.  Polypeptit dugc phan 18p chira trinh ty axit amin c¢6 d¢ tuong ddng it nhét 1a
80% so vd6i trinh tu axit amin dugc néu trong SEQ ID NO. 3 va thé hién hoat tinh xuc

tac cla pectat lyaza.

13.  Protein kham chira polypeptit theo diém 12 dugc dung hop qua lién két cong

héa tri véi trinh ty axit amin cda polypeptit thir hai.
14.  Té bao chu chira cAu tric biu hién theo diém 9.

15.  NA&m chuyén gen ctia M. phaseolina bao gdm cau triic bidu hién theo diém 9.
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859bp

1029bp —— P Rsccd

1010bp ——»
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1036bp —— >

Fig. 4

Fig. §

Fig. 6
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1083bp — > R

Fig. 7

Fig. 8

1790bp ——» [P

Fig. 9
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Fig. 10

1080bp —>F e

Fig. 11

1534bp —» [EEEE

Fig. 12
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1642bp [ —

Fig. 13

1051bp —» E R

Fig. 14

1352bp —» [0

Fig. 15
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830bp —p L -

1844bp —» =

Fig. 18

-77-



28549

1901bp [P

Fig. 19
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