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NAY

(57) Sang ché& dé xuat d6 uong san xuat duge tir lda mach, khac biét & chd, do
uong nay chita ca dimetyl sulfua (DMS) va/hodc tién chat cia nd S-metyl-L-
methionin (SMM) vé6i luong giam dang ké, hodac khong chia hop chat nay.
Ngoai ra, sdng ch€ lién quan dén cic phuong phap san xuit d6 uéng néu trén va
phuong phdp trong cay lia mach ding cho viéc san xuit ra d6 uoéng nay, ciing
nhu cdc san pham thuc vat khdc dugc san xuat tir cdy néu trén. Sang ché tao ra
céc quy trinh san xuat d6 udng cai ti€n véi profin vi duoc cai thién, va ciling cho

phép gidm dang ké nhiét nang ban dau dé san xuat bia.
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Linh vue ky thuit dwec dé cap

Sang ché lién quan dén db udng san xut tir lda mach, khéc biét & chd, nd
chtra ca dimetyl sulfua (dimethyl sulfide-DMS) va/hodc tién chit S-metyl-L-
methionin (S-methyl-L-methionine-SMM) véi luong giam dang ké, hodc khong
chtra mét, hodc t6t hon 13 khéng chtia ca hai hop chét nay. Ngoai ra, sang ché
cling lién quan dén phuong phép san xuat do udng ndy - va ca cdy lua mach
dung dé san xuat d6 udng nay, cling nhu cac san phdm thuc vat khac san xuét
duoc tir cic loai cAy trdng nay. Trong khi sang ché cho phép san xuét d6 udng
khac biét bdi profin vi dugce cai thién, thi sang ché cling tao diéu kién thuan loi
cho mAu méi dbi v6i cac phuong phép san xuét c6 su giam dang ké nhiét ning

ban dau - cu thé 1a d6i vai viéc dun sé1 ché pham U men.
Tinh trang ky thuat ciia sang che

Do udng, dac biét la bia, c6 thé dugc san xuat trén co sé lia mach -
Hordeum vulgare, L. - 1a cay trong mot 14 mam trong ¢ nhiéu khu vuc trén thé
gioi. Lia mach c6 y nghia quan trong vé mét kinh té, vira lam nguyén liéu cho

cac san pham cong nghiép, ké ca bia, cling vira lam ngudn thirc an cho dong vat.

Trong bia, cling nhu trong nhiéu loai rau va thuc phim khéc - ké ca cay
che, céy coca, sita, rugu vang, rugu manh (nhu rugu rum), ngd ngot, va mot sb
rau dugc niu chin - DMS, néi chung bd sung mui va huong vi dac biét quan
trong c6 ich cho san pham. Tuy nhién, DMS véi luong 16n 1am cho huong vi ¢6
thé tré nén khong con 1a mong mudn, thudng dugc moé ta 1a "ngd ngot nau chin”

hoac doi khi 1a "nhu qua 1i chua den".

Tuy thudc vao loai bia, lugng DMS thudng co thé 1én t6i 144 pg/L va
d6i khi co thé dat téi mic 150 ppb (150 pg/L), v6i lugng hop chit néu trén
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thudng gép phan tao ra huong vi cua “rau ndu chin” hodc "giéng nhu cai bap"
khong mong mudn. Tuy nhién, hop chat nay v6i lwong nho déi khi lai 1a diéu
mong mudn trong bia loai nhe vi né c¢6 thé gép phén tao ra do ddm trong vom
miéng va huong vi ciia toan bo bia; ngudng cé nghia ndm trong khoang tir 25
dén 50 ppb (phan ty), nim trong khoang tir 30 dén 45 pg/L ching han
(Meilgaard, 1982). Noi chung, vi cia DMS khéng cdm nhan dugc khi lugng
DMS <10 ppb.

SMM, & ddy ciing c6 nghia 1a tién chit cia DMS (DMS precursor -
DMSP), duogc tong hop trong céc hat lia mach dang nay mam bang cach tac
dong vao cac hop phan chitc ning cia chu trinh SMM (FIG.1A). O day, enzym
methionin (Met)-S-metyltransferaza (MMT) xtc tac cho viéc chuyén hoa nhém
metyl tir S-adenosyl-methionin (AdoMet) thanh Met, tao ra SMM. Pén luot
minh, hop chat nay c6 thé duoc ding 1am chat cho metyl dé tong hop Met tir
homoxystein (Hey), phin tmg nay duoc xfic tic bing enzym Hcy-S-
metyltransferaza (Hcy-S-methyltransferase-HMT). Mic du c6 su tranh luan vé
vai trd xac dinh cia MMT, nhung ban dau né dwoc d& xuat dé ngan khong cho
cac nhom Met dé tong hop protein khoi bi can kiét do sy qua tai trong phuong
phap tong hop AdoMet (Mudd va Datko, 1990). Chu trinh SMM cling da duogc
khuyén céo dé thuc hién trong viéc chuyén luu huynh di xa trong thuc vat, voi
dong chu yéu tir Met dén SMM trong cac 14, chuyén libe cia SMM, va chuyén
d6i lai SMM vao Met trong cac hat dang phat trién hoic cac mé chim khéc
(Bourgis va cac dong tac gia, 1999). Nhung céc thir nghiém bang chét ph()ng Xa
danh dau sau d6 d& phat hién ra ring, chu trinh néu trén quan 1y viéc didu khién
luong AdoMet ma khong phai 1a ngan chan su can kiét Met (Ranocha va cic
dong tac gia, 2001). Mt cach giai thich khac vé vai trd sinh ly cia SMM trong
thuc vét lién quan dén su didu hoa quy trinh téng hop etylen (Ko va cac dong tac
gia, 2004), vé& nguyén tic v6i ¥ tudng xuét hién thong qua nghién ctu bang gen

téng hop 1-aminoxyclopropan-1-carboxylat tir men cta gidng Pichia.

McElroy va Jacobsen (1995) d3 suy dodn rang, cé thé diéu khién quy
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trinh tong hop SMM bang cach sir dung, vi du, céng nghé gen dbi nghia. Tuy
nhién, khong cé huéng dan nao duge dua ra vé cac gen dich c6 lién quan déi véi
gen dbi nghia, nhung da c6 hy vong rang, kha nang c6 két qua kha quan la dang
ngd vi su giam manh lugng SMM c6 thé gy hai cho sy sinh trudng va phat
trién clia lda mach. Céc giai phap khac dé thu duoc luong SMM nho hon khong
dugc McElroy va Jacobsen (néu trén) dua ra ban luan. Ngoai ra, nhu duoc ban
ludn maot cach chi tiét dudi day, cong nghé gen dbi nghia khong duoc ap dung

mdt cach thanh cong & 1da mach dé hiy bo hoan toan su biéu hién gen.

Tiéc rang, hién chua c6 phuong phap nao dé xir Iy ciy liia mach dot bién
hoan toan khong c6 su biéu hién ciia mot protein nhat dinh. No6i chung ddi véi
cay Itia mach, viéc 4p dung k¥ thuat gen doi nghia lam cho thuc vat dot bién van
biéu hién mot sd protein dang dugc xem xét dén (vi du, xem 4n phém cla
Robbins va cac dong tac gia, 1998; Stahl va cic dong tac gia, 2004; Hansen va
céc dong tac gia, 2007).

Ngoai ra, cac phuong phap hiru hiéu dé xi Iy cac thé dot bién dac thu
béng cach st dung ARN/ADN tach intron hoac dot bién dinh hudng diém da
khong duoc phat trién dé st dung cho cdy lua mach. Do d6, va bat k& céc nd
luc tap trung, cac tic gia sang ché cia sang ché nay chua biét dén cong trinh
bat ky nao da dugc cong bd vé su dinh huéng gen oligonucleotit thanh cong &
cdy lua mach. Mic du khong tiép tuc nghién ctru vé ciy lia mach, nhung Lida
va Terada (2005) nhan thdy ring su dinh hudng gen dich oligonucleotit d
dugc thir nghiém & ciy ngd, cdy thube 14 va ciy lua - nhung trong tat ca cac
truong hop nay ding gen tong hop axetolactat khang-thude diét co (ALS -
axetolactate syntase) lam dich. Theo két ludn cta Lida va Terada (néu trén),
van can phai xac minh xem liéu phuwong phap néu trén, véi céc bién dbi thich
hop, co thé ap dung dugc dbi véi céac gen khac v6i cac gen ¢o thé chon loc mét
cach truc tiép, nhu ALS hay khéong. Dot bién dinh huéng bing céach st dung
nucleaza c6 18i k&m 1a mét cong cu khac c6 thé c6 kha ning cho phép tiép tuc

nghién ciu vé sinh hoc co ban cua thuc vat hodc cac bien doi ¢ cay trong
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(Durai va cac déng tac gia, 2005; Tzfira va White, 2005; Kumar va cac déng
tac gia, 2006). Ciing trong truong hop nay, dot bién di khong duoc tiép tuc

nghién ctru hoac dp dung mot cach thanh cong & cay lua mach.

Tuy nhién, cac thé dot bién cua cdy lta mach c6 thé dugc xir Iy béi dot
bién ngau nhién bang cach chiéu xa hodc xir 1y bang hoa chat, nhu bang céch xir
ly bang natri nitrua (NaN3). M6t vi du lién quan dén cac hat lia mach dugc gay
do6t bién thong qua st dung NaNj, va sau dé duoc sang loc dé tao ra luong 16n
phosphat tu do trong nd luc sang loc ddi véi cac thé dot bién phytat thap
(Rasmussen va Hatzack, 1998); da nhan dang duoc téng cong 10 thé dot bién
trong s6 2000 hat duoc sang loc. Mic du hoan toan khéng phai lic nao cling c6
thé, nhung viéc phat hién thé dot bién cu thé sau khi xir 1y bang NaNj; phu thudc
vao tinh lién tuc va phuong phap sang loc hitu hiéu, va do do, hoan toan khong
phai luc nao cling thanh cong.

Van dé khé khan lién quan dén viéc nhan dang cac dich phan tu trién
vong & su nhén giéng cdy trdng truyén thng lién quan dén nhitng khé khan dé
xac minh xem hop phan (cac hop phan) nao ctia qué trinh sinh héa nhét dinh can
phai duoc gy rbi loan dé tao ra su bién ddi mong mubn ctia hé doc, va nhd dé

c6 kha nang xac minh phuong phap sang loc hitu ich.

Cac qua trinh U lién quan dén viéc san xuét bia & nhiét do cao - nhu 16
sdy mach nha, hoic dun néng va dun sbi ché pham @ men - cé thé gay ra su
chuyén héa héa hoc cia SMM thanh DMS. Do nhing tinh chat ¢ hiru cua
DMS, cu thé 1a diém sbi ciia né chi 1a 37°C-38°C, nén phin chinh ctia DMS
duoc tao ra trong khi sy khé va viéc dun sbi ché phdm u men c6 thé bi mét vao
khi quyén. O nhiét d6 cao hon ~70°C, luong DMS bay hoi giam dén luong rat
nho (Scheuren va Sommer, 2008), trong khi xuat hién cac diéu kién dé oxy héa
tiép tuc thanh dimetyl sulfoxit (DMSO). Khi thoi gian giit hodc uu thé cia ché
pham 1 men dun s6i 1a khong thich hop dé chuyén hoa SMM két tia, thi DMS
o thé tiép tuc tao thanh khi lam lanh dich duong - véi viéce chuyén hoa & budc

tiép sau thanh bia.
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Céc phuong phap cong nghé dé lam giam luong DMS trong bia da duogc
phat trién. Do d6, AU 38578/93 md ta phuong phap lam giam lugng DMS trong
mach nha bao gdm budc xir Iy mach nha nay bang hoi nuée. Trong don yéu cau
cép patent M§ US 2006/0057684 ctia Bisgaard-Frantzen H. va céc dong tac gia
d3 mo ta phuong phap nau bia bao gém budc xtr 1y nhiét mach nha & nhiét do
70°C va cao hon. Va trong patent M¥ s6 5.242.694 cip cho Reuther H. d& mo t&
cac phuong phéap xur ly bia chira lugng nhé hydrat cacbon, trong khi cac phuong
phap nay bao gdbm budc dun s6i manh ché phim 1 men, tiép sau 14 rira ché pham
i men nay bang cacbon dioxit. Tuy nhién, tit ca cac bude xu ly néu trén déu
tiéu thu nhiu niang luong, va hon nita ching c6 thé 1am thay ddi cdc tinh chét

cuia mach nha hodc ché pham U men.
Ban chat ky thuat ctia sang che

Sang ché dé cap dén do uéng duoc san xuét tir 1aa mach, hodc céc phén
cua no, dic biét la bia c6 huong vi dugc cai thién. Pd uéng dugc mé ta ¢ day co
lwong DMS rat nho, hodc thAm chi hoan toan khoéng chira DMS - cu thé 1a do
udng véi luong DMS nhé dudi ngudng vi gidc, va nhd d6 khac biét & chd, né

khéng co6 vi cua DMS.

Ngoai ra, do udng theo sdng ché c6 vi ngon hon. Do do6, do uong theo
sang ché khac biét & cho huong vi dugc can bang va dé uong, vai do tuoi cao,

thom ngon va c¢6 huong vi thuc vat.

Do vay, sang ché dé xuat d6 udng véi huong vi ndi bat trén co s6 khong
chtta DMS hoic chtta lugng nho DMS. D3 phat hién ra rang, DMS anh hudng
manh dén su cam nhan ctia ngudi v& cc hop chét este trong bia (xem Fig.1B),
phtt hop véi mé hinh dugc céc tac gia sang ché dé xuét, trong d6 DMS che duoc
mui vi clia cac hop chét nay.

Piéu hét stic quan trong dugc can nhic 1a sang ché d& xuét cac hat lua
mach hodc mach nha véi khiém khuyét ma dic biét ngdn chan su tao thanh tién
chat DMS. Theo céch niy, su che mui vi este nhu dugc md ta trén day bdi

DMS c6 thé tranh dugc, diéu do cho phép cac co hdi mdi trong viée st dung

-6 -
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lia mach va mach nha & quy mo6 cong nghiép. Ngoai ra, cic hat lda mach hoac
mach nha v6i khiém khuyét ma dac biét ngan chan su tao thanh tién chit DMS
cling ¢6 cac huong vi do chinh su khong c6 mat cia DMS gay ra. Diéu dang
chu y la, kiéu Ita mach hodc mach nha néu trén cé thé duoc khai thac lam
nguyén liéu trong cac ing dung coéng nghiép hitu hiéu dé gitip x4ac minh céc
thong sé san xuét phit hop vuot qua xa cac kha ning hién c6. Cu thé, cac cai
thién lién quan dén cac van dé vé chat luong bia va gitt gin méi truong trong
san xuét bia, cu thé 1a dé:

(i) Bia c6 mui vi déc thu véi luong nhé DMS;

(i1) Bia co proﬁn vi duogc cai thién;

(iii) Giam vé tiéu thu ning luong ban dau cho san xuét bia; va

(iv) Giam vé tiéu thu nang lugng trong san xuat ché pham u men.
Sang ché dé xuat cdy va hat lia mach dé dap tng céc cai thién néu trén.

Nhu vy, khéng bi rang budc béi cac 1y thuyét vé cach chuyén héa SMM
ma c6 thé lién quan dén cic qua trinh sinh hoc khéc, sing ché dua ra céc co hoi
van chua duge dé xuat dé khai thac va tham do su nhan giéng va Gmg dung cong
nghiép clia cay lta mach c¢6 khiém khuyét trong quy trinh tong hop SMM.

Sang ché boc 16 réng do uéng khac biét & chd né c¢6 mui vi dac thu véi
lugng nhé DMS va profin vi este dugc cai thién va/hodc dugc dac biét can béng
va dé ubng - trc 1a véi d6 tuoi cao, thom ngon, cé huong vi thuc vit - c¢6 thé
duoc san xuét tir cay lua mach, hodc cac bd phan ctia n6, mang su dot bién trong
gen ma héa MMT, ma lam mét hoan toan hoat tinh cia MMT. Céc cdy trong
nay ¢ day duoc ky hiéu 1a lua mach "khéng chira MMT".

Do vdy, sang ché lién quan dén mét khia canh vé& d6 udng dugc san xuét
tir cay lia mach, hoac mét bo phan cia nd, trong do dod uéng nay chira DMS véi
luong nhé hon 30 ppb (nhu nhé hon 30 ppb), va trong d6 cay lua mach nay
mang sy dot bién trong gen ma héa MMT, ma 1am méat hoan toan hoat tinh cia

MMT.

Theo mot khia canh khac, sdng ché dé xuat cay 1ia mach dung dé san xuat

-7 -
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dd uéng nay. Do d6, mdt muc dich nira cia sang ché 1a dé xuét cay lua mach,
ho#ic bd phan ctia né, va trong d6 cay lia mach nay mang su dot bién trong gen

méi héa MMT, ma lam mat hoan toan enzym MMT chirc ning.

Ngoai ra, sang ché lién quan dén cac san pham thuc vat duoc san xuét tir
cay lua mach “khong chirta MMT” néu trén, ké ca, vi du, mach nha va cac ché
phém U men, hoac si rd hodc san phém chiét tir lta mach, hodc si r6 hodc sén
pham chiét tir mach nha, hodc cc san phdm phu. Céc san pham phu theo sang
ché c6 thé 1a lta mach chua duoc tao mach nha, né cé thé duoc st dung riéng ré
hodc két hop véi lia mach dugce tao mach nha dé san xuét ra ché phém U men.
Ngoai ra, sang ché ciing dé xuat cic phuong phap san xuét ra céc ciy lua mach
nay, ciing nhur cic phuong phéap san xuit ra d6 ubng va céc san pham thyc vat

khac.

Hon nita, v6i khi hau rdi loan trén thé gi6i trong chuong trinh nghi su
qudc té, to chirc x4 hoi va cong nghiép phai déng gép vao chuong trinh cét giam
khi thai vao ngdi nha xanh chung va ich lgi méi truong. Do d6, mdt muc dich
clia sang ché 12 d& xuét cdy lua mach dung dé san xuét bia bang cach sir dung
phuong phap tiéu thu it ning lwong. Vi viy, cdy lia mach theo sang ché 13 hiru
ich dé san xuit bia bang cach sir dung phuong phap trong do6 thoi gian & cac
budc dun néng gidm, hodc nhiét do ¢ cac budc dun ndéng giam so véi cac
phuong phép nau bia thong thudng. Pidu quan trong chu yéu 1a ich loi & cac
budc cua quy trinh sy khé trong 10 va dun s6i ché phdm 1 men ¢6 thé rat ngin
mot cach dang ké hodc duogc thuc hién & nhiét do thép hon so véi céc ché do
nau va san xuit bia tiéu chudn, lam gidm muc tiéu thu ning luong dé tao ra

phuong phap bén viing hon trong viéc san xuét bia.
Danh muc cac trinh tu

Sang ché co thé duge hiéu mét cach day di hon tir phdn md ta chi tiét sau
va danh muc cac trinh tu kém theo (dwoc tém tit trong Bang 10), cAu thanh mot
phan ctia don nay. Bang néu trén liét ké céc axit nucleic va polypeptit dugc mo

td & ddy, su chi dinh cac doan mdi oligonucleotit cling nhu cac dong ADN b tro

-8-
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va gADN bao gdm céc doan axit nucleic ma hoa céc polypeptit biéu hién toan
b6 hozc phan chu yéu clia cac polypeptit nay, va bd nhan dang tuong tng (SEQ
ID NO:). Viéc md ta cac trinh tu va liét ké cac trinh tu nay duoc gin vao day
tuan theo cac quy tic didu khién trinh tu nucleotit va/hoac axit amin da duoc

cong bo trong céc don yéu cau cap patent.
MG ta van tat cac hinh vé

Fig.1 thé hién c4c hop phan duoc chon cua chu trinh SMM va diém sb
huong vi trung binh. Fig.1A thé hién cac hop phan dugc chon cia chu trinh
SMM, trong d6 SMM dugc tong hop bing cach chuyén héa metyl tir S-
adenosylmethionin (SAM) thanh methionin (Met), duoc xic tic bing enzym
Met-S-metyltransferaza (MMT). V& phan minh, SMM c6 thé duoc dung lam
chét cho metyl dé téng hop Met tir homoxystein (Hey), trong phan trng duoc xic
tac bang enzym Hcy-S-metyltransferaza (HMT). Hinh vé nay thé hién céch céc
phan tmg khong thuan nghich cht yéu duoc nbi két. Mdi vong cta chu trinh nay
la khong c6 hi€u qua vi nd ti€u thu va sau do6 hoan nguyén hai Met trong khi
chuyén héa ATP thanh adenosin, PPi va Pi (khong duoc thé hién). FIG.1B thé
hién diém sb huong vi trung binh, £ d6 1éch chuén, dugc cho béi hoi déng
chuyén gia dénh gid huong vi bia vé céc tinh chét dugc liét ké — do dic, este, va

DMS cua cac mau bia.

Cac mau dbi chung cua bia tiéu chudn duoc gan chi véi bia (cot duoc
danh s6 "0"), hodc duge gan véi hdn hop cac este c6 cac ndng do sau trong bia:
5 ppm (phén triéu) etyl axetat, 1,5 ppm isoamylaxetat, 0,05 ppm etyl hexanoat,
0,13 ppm etyl octanoat (cot dugc danh sé "1"), va hdn hop este néu trén ké ca

100 ppb DMS (cot duge danh sb "2").

Fig.2 thé hién cac phan tir bj tham gia vio su tao thanh kiém cta hop chat
huynh quang SMM-OPA.

Fig.3 thé hién cac két qua phén tich HPLC va phép thdm tach Western dé
kiém chimg kiéu hinh khéng chira MMT cua thé dot bién 8063 va thé dét bién
14018. Fig.3A thé hién mot vi du vé viée tich dwa vao HPLC san phim chiét ra

-9-
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khoi mam cv. Prestige, thé hién viéc rira giai bing axit aspartic (Asp), axit
glutamic (Glu), asparagin (Asn), serin (Ser) va SMM. Chét huynh quang céc san
phém chiét duoc tao dan xuét tr OPA cta mam lta mach duoc kich thich &
budc song 340 nm va birc xa do dugce & bude séng 450 nm. FIG.3B thé hién quy
trinh tach dua vao phép HPLC san pham chiét tir cac thé dot bién duoc chi dan
trén day va chiing cv. Sebastian kiéu dai. Viéc tach cac hop phan trong san phim
chiét thé dot bién tao ra biéu do sic ky ma khong cé cac dinh dic trung cua
SMM. Fig.3C thé hién cac két qua ctia phép thdm tach Western céc protein duoc
tach theo ¢ ra khoi cac san phim chiét mam cua Prestige kiéu dai (cot 2), thé
d6t bién 8063 (cot 3), Sebastian kiéu dai (cot 5), va thé dot bién 14018 (cot 6).
Céc protein véi khéi lugng dugc biéu thi béng kDa duoc tach ra ¢ cac cot 1, 4,
va 7, trong khi tai t6 hop MMT tir cac t& bao E. coli dugc sir dung lam dbi
chimg va dugc tach ra & c¢6t 8. Nhu duge mo ta mot cach chi tiét trong vi du 12,
céc dai protein nhuém mau 120kDa biéu thi MMT, trong khi dai 80kDa trong
san phdm chiét cac té bao E. coli khéng nhan dugc tir MMT vi né cling xuét
hién trong cac san pham chiét cia céc té bao dbi chimg am tinh dugc chuyén

héa bang vecto pET19b (xem Fig.14B, C).

Fig.4 thé hién sy ving hoat tinh MMT trong mam 4 ngay tudi cua thé dot
bién 8063, nhung biéu hién céc hoat tinh trong mam kiéu dai c6 ngay tudi tuong
tu. Hoat tinh MMT duoc xac dinh bé’mg cach st dung [PH]SAM lam co chét. Su
chuyén hoa nhém metyl tir [PH]SAM thanh Met duoc xuc tic bang MMT, tao ra
SMM, duogc theo ddi biang cach dém nhép nhay sau khi loai bé can [PH]SAM
boi than hoat tinh. Chéat nay lién két co chat - nhung khéng phai 13 san phim
SMM méi duoc tong hop va duoc gén nhan. Hinh v& nay cling thé hién ring
SMM khong c6 mat trong mam thé dot bién, nhung c6 mit trong cic mam clia
kiéu dai. C6 tong cong 30 mam ciia ca thé dot bién va kiéu dai duoc phan tich,

moi loai 15 mam.

Fig.5 thé hién viéc so sanh luong DMSP tu do va DMS tu do trong mach

nha kiéu dai va mach nha khéng chira MMT, ché phdm 0 men, va bia. Fig.5A
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thé hién ca mach nha tuoi va mach nha duoc séy kho cia thé dot bién 8063 véi
lugng DMSP va lugng DMS tu do giam déng ké. Fig.5B thé hién ché phdm u
men ngot va ché phdm U men s6i cua thé dot bién 8063 hau nhu khong chira
DMSP va DMS tu do, va cling nhu bia dugc san xuét brfmg cach sir dung mach

nha cla thé dot bién 8063 ¢ luong DMS tu do cuc nhd.

Fig.6 thé hién viéc so sanh profin vi dugc xac minh béi hoéi dc‘?)ng chuyén
gia dénh gi4 huong vi bia gdm 10 nguoi; cac thir nghiém nay bao gdm cic bia
duge ndu br?mg mach nha cv. Power kiéu dai va thé dot bién 8063 (khong chia
MMT). Kiéu phan tich nay bét budc str dung mot s6 dac tinh vi dugc x4c dinh
30 bd nhu dugc thé hién trén do thi nay, co thé duoc luong hod theo thang diém
tr 0 dén 5. Vi duoc phén xét 1a "cuc ki", tuong tng véi diém 5, néu chi tinh chét
cia né duogc xem 14 cuc dai ddi véi loai bia dugc thi nghiém. Fig. 6A thé hién
t6m luge viée danh gia ctia hoi dong chuyén gia danh gia huong vi bia duoc gan
bang este va ruou duoc liét ké trong Bang 1. Fig.6B thé hién tém luoc chi tiét

viéc danh gia ctia hoi dong chuyén gia danh gia huong vi bia chua duoc gan.

Fig.7 thé hién cach nhéan giéng céc hat lta mach duoc tao ra boi NaNs.
Céc hat doi MO phat trién thanh cay dé thu duogc hat doi M1. Céc hat nay c6 thé
duogc gieo va phat trién thanh cdy M1, ciy nay tao ra cac hat doi M2. Tiép theo,
cac cay M2 phat trién va tao ra cac hat doi M3. Cac hat doi M3 c¢6 thé duoc
phép nay mam, va cdc mau cla nd, vi du, bao 14 mam, c6 thé duoc st dung dé
phan tich. C4c hat doi M3 c6 thé ciing duoc gieo va hoa cua ciy tuong tng duogc

st dung dé lai nhim thu duoc cay doi M4.

Fig.8 thé hién mot cach tong quat dang so dd don gian hoa quy trinh dugc
uu tién dé san xuét bia, bao gdbm budce ngdm hat ltia mach (1), lam nay mam (2),
sdy trong 10 (3), nghién mach nha khé (4), ngdm 1 (5), loc (6), dun s6i ché phdm
0l men véi su ¢6 mit cia cdy hoa bia dugce bd sung vao (7), 1én men véi su ¢6
mat cua men (8), tao ra bia (9), loc bia (10), dong chai, lon, hodc dung cu tuong
tu (11) chang han, va gén nhin (12). Cac quy trinh riéng 1& c6 thé duoc gop lai

thanh cac cong doan bao gom viéc san xuat mach nha (1-3), san xuat ché pham u
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men (4-7), 1én men (8-9) va tao ra bia thanh pham (10-12). Mic du phwong phép
duoc uu tién theo sang ché duoc minh hoa, nhung cac phuong phép thay thé cé
thé duoc du tinh bod qua mot s6 bude da duge mé ta (vi duy, budc loc ¢co thé duoc
b6 qua hodc hy vong cé thé dugc bd sung), hodc cac budc phu duge bd sung (vi
du, bo sung chét b tro hodc cacbonat). Bia cé thé cling dugc san Xuét b@ing cach
str dung hon hop gém Iia mach duogc tao mach nha va lda mach chua duogc tao
mach nha, hodc chi lia mach chua dugc tao mach nha, trong truong hop do cac

enzym ngoai dugc bo sung vao mot cach thuong xuyén trong qua trinh ngam u.

Fig.9 ¢ dang so dd, thé hién ciu truc cia gen lia mach ma héa MMT,
duogc minh hoa 1a trinh ty gen c6 do dai 6368bp (SEQ ID NO:3), trinh ty nay mé
rong cac codon bat dau va két thic dich ma. Cac exon va intron lan luot duoc
thé hién dudi dang cac 6 vudng dugc danh sb va céc lan khéng duoc danh sd.
Exon 12 dugc minh hoa dudi dang dau miii tén dé biéu thi huong chung cua
viéc phién va dich ma. S6 cua cac nucleotit doan cac dau 5' va 3' cia cac exon
duogc chi ra lién quan dén bazo thir nhit ctia codon bt dau dich ma. Ciing duogc
minh hoa 13 céc vi trf gdn cta cac doan PCR twong tmg véi cc ciu tric mo rong
bang cach st dung cac bd doan mdi duoc liét ké trong Bang 2.

Fig.10 thé hién trinh tw ADN bb tro dbi véi MMT cua cdy lua mach cv.
Prestige, mo rong codon bét dau va két thuc dich mé, tic 14 ving ma hoéa (SEQ
ID NO:4), dugc so sanh vai trinh tu da dugce dich ma (SEQ ID NO:6), béng cach
str dung mot ma chit cai dbi voi cac axit amin.

Fig.11 thé hién su so sanh trinh tu ctia hdu hét cac enzym ddéng nhat MMT
cua lia mach chung cv. Haruna Nijo (SEQ ID NO:2) va chung cv. Prestige
(SEQ ID NO:6). Hai khéc biét vé gdc ctia axit amin riéng biét duoc lam ndi bat
duéi dang 6 vudng mau den v6i chit cai mau tring.

Fig.12 thé hién cach thé dot bién 8063 cua lua mach kich hoat céc vi tri
tach nitron kin trong gen d6i véi MMT. FIG.12A thé hién cac miii tén nim
ngang nhé bén dudi ctia hinh v& nay minh hoa céu tric hé gen ctia gen ddi voi

MMT biéu thi vi trf ghép d6i gan ctia bd doan mdi 15, xem Béang 4. Fig.12B thé
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hién c4c dai ADN sau khi phan tich dién di trén thach tinh thé gel c4c san phim
cia phan Ung mach polymeraza sao chép ngugc (reverse transcription
polymerase chain reaction - RT-PCR) bang cach sir dung mé hinh ARN cua cv.
Prestige kiéu dai hodc thé dot bién 8063. Fig. 12C thé hién cu trac intron-exon
clia céc san pham PCR trong panen B, bang céch su dung cac yéu tb do thi
gidng nhu trén Fig.12A. Exon 5 cla san phdm 4 ngén hon so véi exon cta kiéu
dai. Cac diu mili tén thing ding chi cac vi trf gin cua cac codon két thic dich
mi sém. Do su chon loc cic doan mdi, nén cac san phém nay khong chira cac
exon 1 va 2. Tuy nhién, du bo ring ARN théng tin ciing chita cac exon 1 va 2.
Fig.12D thé hién mét cach chi tiét cic san pham phién ma thu duoc tir vi tri tach
intron ctia gen dot bién (Mut.) va kiéu dai (WT) 5' trong intron 5, véi diém dot
bién dugc dap ting boi bazo dugc gach dudi. Cac mili tén duoc ndi bdi cac
dudng nét lién duoe gén nhén 3 va 4, 1an hrot danh dAu cac vi tri ctia chit cho va
chat nhan dung trong khi tach intron san phdm 3 va san pham 4 (xem panen C).
Duong nét dat, dugc danh d4u 2*, chi ra viéc tach intron san phém phién ma cua
kiéu dai (san phdm 1 trén panen C) va cua san phim 2 chua duogc tach intron
(xem Panen C). C4c bazo ctia exon va intron 5 1an luot 13 cac chit cai thuong va
chit c4i viét hoa, nt: nucleotit. FIG.12E thé hién dai cuong vé thanh phan cta cac
vi tri tach intron 5' va 3' trong cdy mot 1a mam (Sinibaldi va Mettler, 1992),
dugc so sanh véi trinh tu cta intron 5 trong gen dbi véi MMT cua thé dot bién

8063.

Fig.13 thé hién cac plasmit biéu hién dé biéu hién khac kiéu MMT léch
ctia thé dot bién 8063, va sy so sanh céc protein dugc ma héa. FIG.13A minh
hoa doan Ncol-BamHI ctia pET19b-MMT - ké ca cac diém cit cut dugc chon -
mi héa MMT kiéu dai dung hop vio trinh tu quy dinh His-tag (*; trinh tu
MGHHHHHHHHHH; SEQ ID NO:69) trong khung véi vi tri enterokinaza {**;
trinh tw SSGHIDDDDKH; SEQ ID NO:70). Céc ciu tric ciia doan khuyét duoc
minh hoa trén céc hinh v& FIG.13B, FIG.13C, va FIG.13D). Fig.13E thé hién su
so sanh cac trinh ty MMT d3 dugc ma hoa (SEQ ID NO: 6, 11, 13, 15 ddi véi
cac cAu trac lan lugt dugc thé hién trén cac hinh v& Fig.13A Fig.13B, Fig.13C
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va Fig.13D). Peptit tong hop tuong tmg véi doan cia trinh tu duge danh diu
bang ddu hoa thi (*) duoc sir dung dé tao ra céc khang thé da dong chdng lai
MMT ctia la mach. Céc sb ctia cac gbc mé rong trinh tu 333 va 1084 khong

duoc thé hién déi véi enzym kiéu dai (SEQ ID NO:6).

Fig.14 1an luot thé hién két qua biéu hién khac kiéu trong t& bao E. coli
cua cac dang MMT kiéu dai va cta thé dot bién tir cv. Prestige va thé dot bién
8063, voi cac thu nghiém chi tiét dugc mo ta trong vi du 12. San phém chiét cua
céc té bao E. coli duge chuyén héa bing vecto pET19b, cling nhu phan phan
ude ctia SMM tinh khiét, duoc dung 1am cac mau thir nghiém doi ching. Cac
ving gen gifta cdc 1an 4 va 5 ctia ca hai phép tham tach, bao gém dit liéu khong
lién quan dén sang ché nay, duoc x6a bang phuong tién dién ti sau khi quét.
Fig.14A thé hién c4c profin HPLC ctiia SMM tinh khiét ciing nhu san pham chiét
tir céc té bao E. coli duge chuyén hoa bang céc plasmit duoc chi ra. Nham muc
dich so sanh, c4c profin ndy ciing 13 phan tich hop ctia FIG.18. FIG.14B thé hién
céc két qua ctia phép thdm tich Western protein dugc tach kich thuéc ra khoi
cac san pham chiét té bao hoa tan cua E. coli duoc chuyén hoa bang cac plasmit
pET-MMT (lan 2), pET19b-Line8063-Prod3 (lan 3), pET19b-Line 8063-Prod4
(1an 4), va pET19b (lan 5). C4c protein tham chiéu, vé6i khéi luong duoc biéu thi
bang kDa, duoc tach ra trén lan 1. Fig.14C thé hién cac két qua ciia phép thim
tach Western protein dugc tach kich thudc ra khoi cac san phiam chiét cua céc
thé viii clia cac té bao E. coli dugc chuyén héa bang cic plasmit nhu dugc néu
trong phan chu thich cho phin B cta hinh v& néu trén. Cac khang thé ban dau,
da dong dugc st dung trong phép tham tach Western dugc nhan gidng chdng lai
peptit dai ¢6 gdc 15 tong hop cia MMT lGa mach, tuong Ung voi doan cua axit
amin duoc danh dau bing du hoa thi trén Fig.13.

Fig.15 thé hién hinh v& vé cc phuong phép nhén dang céc hat khac biét
boi G3076— dot bién A trong gen dbi véi MMT ciia thé dot bién 8063. Fig.15A
thé hién réng, trong cac phan g gia dinh 1 va 2, bo doan moi 20, xem Bang 7,

lan luot thu duoc doan 271-bp PCR va doan khong, nhu dugc thé hién dudi
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dang so d6 béi dai dugce nhudm ethidi bromua sau khi dién di trén thach tinh thé
gel cac phan ting tuong ung (C). Trong cac phan ing gia dinh 3 va 4 (B), chi cic
phan tmg 4 (B) tao ra doan PCR. Céc mili tén nim ngang biéu thi trinh ty hoan
chinh phit hop vé6i khuén miu AND, trong khi cac miii tén c6 diém ubn dot ngdt
biéu thi trinh tu khong pht hop. (D) Phép thim tich Western véi khéng thé
khang-MMT nhan dang enzym MMT 120 kDa & hat cv. Prestige kiéu dai (lan
2), nhung khéng c6 mit trong thé dot bién 8063. Cac protein chudn duoc tich ra

trong lan 1, véi khéi luong tuong Gng dugc bidu thi bang kDa.

Fig.16 thé hién céch thé dot bién 14018 cia lta mach kich hoat cac vi tri
tach nitron kin trong gen dbi v6i MMT. Fig.16A thé hién c4c miii tén nim ngang
nho - bén dudi hinh v& cdu tric hé gen clia gen d6i véi MMT — biéu thi vi tri
ghép d6i gan cia bo doan mdi 16, xem Bang 4. Fig.16B thé hién su nhan biét
céc dai ADN sau khi dién di trén thach tinh thé gel cac san pham RT-PCR béng
cach str dung khuon mau ARN tir kiéu dai (cv. Sebastian) hodc thé dot bién
14018. Fig.16C minh hoa cdu tric intron-exon cta cic san pham PCR trén
panen B, bang cach st dung ciing céc yéu t§ do thi nhu trén Fig.15A. Exon 2
cua san phém 8 bi cit cut so véi cAu tric cua kiéu dai. Céc diu mii tén théng
dtmg chi céc vi tri gén clia cac codon két thuc dich ma sém. Do su chon loc cac
doan mdi, nén céc san phdm nay khong chira exon 1. Tuy nhién, ¢6 thé du doan
rang ARN théng tin cling chira exon 1. Fig.16D minh hoa mdt cach chi tiét cac
san pham phién ma thu duge tir vi tri tach intron cta gen dot bién (Mut.) va cua
kiéu dai (WT) 5' trong intron 2, v6i diém dot bién duoc bidu thi béi bazo duoc
gach duéi. Céc mfii tén dugc nbi boi cac dudng nét lién duoc gén nhan 7 va 8,
danh diu céc vi trf ciia chit cho va chit nhan dung trong khi 1an luot tach intron
ra khoi san phdm 7 va san phim 8 (xem panen C). Duong nét dirt dugc dénh dau
6*, chi ra viéc tach intron ra khoi san pham phién mé kiéu dai (san phim 5 trén
panen C) va san pham 6 chua dugc tach intron (xem Panen C). Cac bazo cia
exon va intron 2 lan luot 13 céc chit céi thuong va chir cai hoa, nt: nucleotit.
Fig.16E thé hién dai cuong vé thanh phan cla céc vi tri tach intron 5' va 3' trong

cay mot la mam (Sinibaldi va Mettler, néu trén), so voi trinh tu intron 2 trong
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gen d6i véi MMT cuia thé dot bién 14018.

Fig. 17 thé hién c4c plasmit biéu hién dé biéu hién khac kiéu MMT léch
ctia thé dot bién 14018, va sy so sanh cac protein di dugc ma hoa. FIG.17A
minh hoa doan Ncol-BamHI cta pET19b-MMT - ké ca céc vi tri phan cat duoc
chon - ma héa MMT kiéu dai dung hop véo trinh tu quy dinh His-tag (*; trinh tu
MGHHHHHHHHHH; SEQ ID NO:69) trong khung véi vi tri enterokinaza {**;
trinh ty SSGHIDDDDKH; SEQ ID NO:70). Cac cau tric doan khuyét duoc thé
hién trén Fig.17B, Fig.17C, va Fig.17D. Fig.17E thé hién su so sanh céc trinh tu
MMT d4 duge ma hoéa (SEQ ID NOs: 18, 22, 24, 26 dbi véi cc cAu tric 14n luot
duogc thé hién trén céc hinh vé Fig.17A, Fig.17B, Fig.17C va Fig.17D). Céc sb
gbc mo rong trinh ty tir 213 dén 1084 khong duoc thé hién ddi véi enzym kiéu
dai (SEQ ID NO:18).

Fig. 18 1an luot thé hién két qua thir nghiém biu hién khac kidu dua vao
HPLC trong t& bao E. coli cta cac dang MMT kiéu dai va cta thé dot bién tir cv.
Prestige va thé dot bién 14018, véi céc chi tiét thr nghiém dugc mo ta trong Vi
du 15. SMM tinh khiét va san phim chiét cta cac té bao E. coli duoc chuyén
héa bing vecto pET19b dugce dung 1am c4c mau thtr nghiém d6i ching. Nham
muc dich so sanh, cac biéu do sic ky dugc danh diu bang d4u hoa thi ciing 1a

céc phan tich hop cta Fig.14A.

Fig.19 thé hién hinh v& phuong phap di truyén dé nhan biét cac hat khéc
biét boi su dot bién G1462—A trong gen d6i véi MMT cua thé dot bién 14018.
Fig.19A thé hién trong céc phan tng gia dinh 1 va 2, b doan mdi 29, xem Bang
9, lan lugt thu dugc doan 121 bp PCR va doan khéng, nhu dugc thé hién dusi
dang so dd béi dai duoc nhudm ethidi bromua sau khi dién di trén thach tinh thé
gel cac phan ting tuong tmg (C). Trong cac phan tng gia dinh 3 va 4 (B), chi cac
phén mg 4 (B) tao ra doan PCR (123 bp). Cc mili tén nim ngang chi ra trinh tu
hoan chinh pht hop véi khuén mau ADN, trong khi cac miii tén c6 diém udn dot
ngdt chi ra trinh tu khéng phu hop. Fig.19D thé hién phép thdm tach Western
v6i khang thé khang MMT nhén biét enzym MMT 120 kDa trong hat ctia ching
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cv. Sebastian hoang (lan 2), nhung khéng c6 mat trong thé dot bién 14018. Cac
protein chuén duoc tach ra trong lan 1, véi khdi luong tuong ing dugc bidu thi

bang kDa.
MO ta chi tiét sang ché
Céac dinh nghia

Trong ban mo ta, cac hinh v€, va cac bang dudi day co st dung so chi
dan. D€ tao ra cac dac tinh k¥ thuat va cac diém yéu cau bao ho, ké ca pham vi

su dung céc thuat ngit nay, cac dinh nghia sau dugc dua ra:

Nhu duge st dung & ddy, danh tir sd it hodc sé nhiéu duge st dung tiy

thudc vao ngit canh.

Thuét ngit "tinh trang néng hoc" dwoc dung dé chi tinh trang di truyén
hoic kiéu hinh clia cay tréng déng gbp vao gi tri tinh ning hoic kinh té cia cay
tréng nay. Céc tinh trang nay bao gdm strc dé khang bénh tat, khang con tring,
khéng virut, khang giun tron, chiu dugc han han, dung nap dugc d6 man cao,
nang suat, cao cdy, sd ngay cho dén khi chin, phan loai hat (trc 13 phan doan c&

hat), ham luong nito trong hat va ddu hiéu tuong tu.

Thuat ngit "ltia mach" khi dé cip dén qua trinh san xuét bia, cu thé 1a khi
duoc st dung dé mo ta qué trinh tao mach nha, c6 nghia la cac hat IGa mach.
Trong tt ca cac truong hop khéc, trir khi ¢é quy dinh khac, "lta mach" ¢ nghia
la cay laa mach (Hordeum vulgare, L), bao gdm loai bat ky, trong khi mot bd
phéan cua cdy lda mach cé thé 1a bo phan bat ky cta cdy lua mach, vi du, mo
hoic té bao bat ky.

Cay "ngii cbc" nhu duoc xac dinh & day 1a s cdy ho Graminae, dugc
tréng chu yéu dé 13y hat chtra tinh bot. Cac ciy ngil cde bao gdm, nhung khong
chi giéi han ¢, cay lta mach (Hordeum), cay [ia mi (Triticum), cay lta (Oryza),
ciy ngd (Zea), cdy lia mach den (Secale), cAy yén mach (Avena), cay lua mién

(Sorghum), va cay Triticale, cdy lai [ia mach- my.

"DMSP" nhu dugc st dung & day la chi viét tat dbi véi tién chit DMS
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hodc chét tiém niang DMS, tiic 14 cac phan tir ndy cé thé duoc chuyén hoa thanh
DMS trong qué trinh san xuat d6 uéng. SMM la phan cht yéu cta, néu khong la
tat ca, DMSP. Luong DMSP dugc xéac dinh & day la luong DMS c¢6 thé duoc tao
ra tr DMSP trong cdy nguyén liéu quy dinh, hodc san phdm cta nd, bang céch
dun s6i trong moi truong kiém trong 1 gid. Nhu duoc x4c dinh & day, 1 ppb

DMSP c6 thé duoc chuyén hoa thanh 1 ppb DMS.

Thuat nglt " ma hoa" hodc "dugc ma hda" trong truong hop axit nucleic
¢ nghia bao gdm théng tin dé dich ma thanh protein quy dinh. Axit nucleic ma
mi hoéa protein ¢ thé chira cac trinh tu khéng duoc dich ma (vi du, intron) trong
cac vung dugc dich ma cua axit nucleic, hodc cé thé khong c6 mat céc trinh tu
xen k& khong dugc dich nay (vi du, trong ADN bb trg). Thong tin dé nhd do

protein dugc ma héa duge quy dinh bang cach st dung codon.

Nhu duoc st dung & ddy, thuat ngit "biéu hién" trong trudng hop axit
nucleic duoc hidu 14 phién ma va tich iy ARN théng tin c6 nghia hodc ARN ddi
nghia thu dugc tor mot doan axit nucleic. Thudt ngi "biéu hién" duoc sir dung
trong truong hop protein ding dé chi viéc dich md ARN théng tin thanh
polypeptit.

Thuat ngt "gen" c¢6 nghia 1a doan ADN tham gia vao quy trinh tao ra
mach polypeptit; n6 bao gdm cac ving nim truc va ndm sau vung ma hoa (gen
khoi dau va gen két thuc). Hon thé nita, céc gen cua thuc vat 1a khong lién tuc
vO1 céc protein duge ching ma hoa, chita cac exon bi gian doan badi intron. Sau
khi phién ma thanh ARN, céc intron nay bi loai bo bé‘lng cach tach intron dé tao
ra ARN thong tin truong thanh. Thudt nglt "cac vi tri tach intron" gitta cac exon
thuong dugc xac dinh boi céc trinh tu lién Gng hoat dong nhu 14 cac tin hiéu
tach intron dbi véi qua trinh tach intron, bao gdm doan khuyét cua intron tir san
pham phién ma ARN chinh va tach intron hodc dung hop cac dau cia ARN con

lai vao méi phia ctia intron dugc kich thich.

Thuat ngit "sy ndy mam" nhu dugc sit dung & diy c6 nghia 13 bit dau

hodc khoéi phuc su sinh trudng nho hat lia mach trong cac ché phém khac nhau,
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nhu dit binh thuong trong tu nhién. Su nay mam c6 thé ciing xay ra trong dat
dat trong hop trong cac budng trong trot loai cay nay, hodc, vi duy, xay ra trén
gidy loc ué6t dat trong cac dia Petri cua phong thi nghiém chuan hoic trong khi
tao mach nha (trong céc bé ngam hoic hdp ndy mam cta nha may tao mach nha
chéng han). Né6i chung, su nay mam duoc hiéu bao gém su hydrat hoa hat, [am
truong nd hat va tic dong dén su sinh truéng cua phoéi. Cac yéu té moi trudng
tac dong dén su nay mam bao gbm d6 4m, nhiét do va luong oxy. Su phat trién

cua ré va mam quan sat duoc.

Nhu duoc st dung & dy, thuat ngit "dugce phan 1ap" nghia 1a chét liéu
duoc loai ra khoi méi truong gbe. Vi du, polynucleotit c¢é trong tu nhién hoac
polypeptit co trong co thé séng khong dugc phan 1ap, nhung polynucleotit hodc
polypeptit tuong tur tach ra khoi mot sé hodc tat ca céc chét cung ton tai trong hé
tw nhién déu duoc phén I4p. Céc polynucleotit c6 thé 1a bd phan cua vét truyén
va/hodc cic polynucleotit hodc poly-peptit nay c6 thé 1a bd phén cua mot ché
pham, va ciing dugc phan lap vi Vét'truyén hozc ché pham nhu vy khéng 13 bd

phén ctia moi truong tu nhién.

Thuéat nglt " hat" duoc xac dinh dé bao gém hat ngii cde, cling c6 nghia la
mam bén trong, may ngoai va vay. Trong hau hét cac loai lia mach may ngoai
va vay bam dinh vao hat va 1a mét bo phan cua hat sau khi tudt. Tuy nhién, cac
loai Ita mach tran cling nam trong thut ngfr nay. Trong cac truong hop nhu
vay, hat khong c6 may ngoai va vay va hat khong tudt c6 céc bod phan nay nhu
trong hat la mi. Thuét ngft "hat" va " hat nhd" dugc sir dung & day c6 thé thay
ddi cho nhau.

Thuét ngit "su phat trién ciia hat" duoc ding dé chi giai doan trong chu ky
séng cua cay lua mach bat dau tir su thu phén trong d6 co su du trit chuyén hoa,
vi du, dudng, oligosacarit, tinh bdt, nhua phenol, axit amin, va protein dugc boi
tich, véi viéc c6 hodc khong cé su dua khong bao vao cdc mé khac nhau trong
hat, vi dy, ndi bao ti, vo, 16p aleron, va vay sung, dan dén su phat trién cla hat,

hat day 1én, va két thiic bang hat truéng thanh va kho.
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Thuat ngir "méat hoan toan MMT chitc ning" va " mét hoan toan hoat tinh
MMT" dugc dung dé chi su thiéu hoat tinh cua enzym MMT, tic 1a cdy lua
mach khong c6 hoat tinh MMT phat hién dugc khi str dung phép phan tich dugc
mo ta trong vi du 2 dudi day. Theo cach khac, hoat tinh MMT cua cdy laa mach
dugc xac dinh biang cach phan lap ADN b tro MMT cuia cdy lda mach néu trén
va x4c dinh xem liéu protein ma héa béi ADN bb tro néu trén c6 kha ning xtc
tac su chuyén nhém metyl tir SAM thanh Met dugc hay khéng, dé nho d6 tao ra
SMM.

Thuat ngit "dd udng san xuét tir mach nha" dugc dung dé chi d6 udng san
xuit duoc bang cach su dung mach nha, tiy ¥ trong hdn hop véi cac hop phin
khac, nhu hén hop gém mach nha va Iia mach chua dugc tao mach nha, tét hon
néu d6 udng nay san xuit dugc nho phuong phap bao gdbm budc i mach nha véi
nudc néng. Vi dy, dd uéng san xuét tir mach nha c6 thé 14 bia hodc do uéng tu

mach nha.

Thuat nglr "do udng san xuat tr mach nha 1én men" dugc dung dé chi do

udng san xuat tir mach nha dugc 1én men, U bang men chang han.

Thuat ngft "hoat tinh MMT" dugc dung dé chi hoat tinh enzym cua enzym
methionin S-metyltransferaza cta cdy lua mach. Trong truong hop cua sang ché,
"hoat tinh MMT" 1a sy metyl héa dugc xtc tac bing MMT trong nguyén ti luu
huynh ctia Met dé thu duoc SMM. Mic di enzym MMT cé thé c6 kha nang xuc
tac cac phan tng khac, nhung nhim muc dich x4c dinh hoat tinh ctia MMT theo
sdng ché, thi chi hoat tinh tao SMM cén dugc cin nhic dén. Fig.1B phéc hoa céc
phan tng sinh héa trong d6 Met dugc chuyén héa thanh SMM béng céch metyl

hoa.

Thuat ngt "tao mach nha" la dang dic biét cia su nay mam cla hat laa
mach xay ra trong diéu kién méi trudng duge didu khién, nhung khong chi gidi
han &, céc bé ngam hodc hop nay maim cua nha may tao mach nha. Theo quy
trinh cua sang ché, viéc tao mach nha bat dau xay ra trong khi va/hodc sau khi

ngim hat lta mach. Qua4 trinh tao mach nha cé thé duoc dung lai béng cach séy
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kho céc hat ltia mach, vi du, qua trinh siy kho trong 16. Trong trudong hop mach
nha khong dugc siy kho trong 10, thi ¢6 nghia la "mach nha xanh". Ché pham
mach nha san xuét dugc tir lua mach khong chtra MMT duoc hiéu bao gém
mach nha khéng chita MMT, nhu mach nha tinh khiét khong chita MMT hodc
hén hop mach nha bét ky chtra mach nha khong chira MMT. Mach nha c6 thé
dugc ché bién, vi du, bang cach nghién, trong truong hop d6 ¢ thé goi 1a "mach

nha bdt" hodc "bot mach nha".

"Ngam 0" 13 viéc i mach nha nghién trong nuéc. Tt hon, néu viéc ngdm
U dugc thuc hién & nhiét d§ quy dinh va dung tich nuéc quy dinh dé cho phép
khir polyme cta chit nén bang enzym mong mudn. Nhiét do va dung tich nudce
13 cAc yéu t6 quan trong vi ching anh huéng dén mtc do 1am giam hoat tinh cua
enzym thu dugc tir mach nha, va nhd d6 c6 thé xay ra qua trinh thuy phan tinh
bot mdt cach dac biét. Tac dong cua proteaza cod thé cling 1a quan trong. Viéc
ngdm U cé thé xay ra voi su c6 mat cla chét bd trg, chat nay duogc hiéu bao gém
ngudn hydrat cacbon bit ky khac véi mach nha, nhu, nhung khong chi gidi han
0, Iia mach (ké ca lta mach khong chira MMT), hodc ngd, hodc lua hodc dudi
dang nguyén hat hoic cac san pham d3 qua xir Iy giéng nhu hat nghién hogc tinh
bot, vé nguyén tic tit ca ching duoc st dung 1am ngudn san pham chiét bd sung
(si r6 thuong duoc dinh lidu trong khi dun s6i ché phdm u men). Cac yéu cau doi
voi chét bd tro trong nha u bia phu thugc vao trang thai va loai chét bd trg duogc
st dung va cu thé 1a gelatin hod hodc nhiét d§ hoéa léng tinh bét. Néu nhiét do
gelatin hoa cao hon nhiét d6 sacarit hdéa mach nha thong thuong, thi sau d6 tinh
bot duoc gelatin hod va dugc hoa 16ng trude khi bd sung vao ché phdm ngam .

Néu su dot bién gen nhat dinh dugc xac dinh 12 dic tinh gen ddng nhat, vi
du, & doi > M3, thi cdy lua mach twong Gmg & ddy c6 thé thay ddi cho nhau,
duogc goi 14 "thé dot bién", hodc 12 "dong dot bién", hodc 1a "dong".

"Dt bién" bao gé)ln dot bién mat doan, thém doan, thay thé, dao doan va
d6t bién diém trong cac ving ma héa va khéng m4 héa ctia gen, trong d6 tot hon

néu vung khong ma hda la ving khai dau hodc 1a cac intron. Pot bién mat doan
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c6 thé 14 toan bd gen hodc chi 1a mot phﬁn cua gen. Cac dot bién diém lién quan
dén nhiing thay ddi cua mot bazo hodc mot cap bazo va co thé tao ra cac codon
két thiic, dot bién dich khung hodc thay thé axit amin. Dot bién sinh dudng la
dot bién xay ra chi trong cac té bao hodc md nhét dinh cta cay va khong dugc di
truyén sang doi tiép sau. Dot bién dong mam co thé duoc phat hién trong té bao
thuc vat bat ky va khong duoc di truyén. Theo Fig.7 & day - thé hién mot cach
khai quat vé cach cac hat lta mach dot bién cé thé duoc nhan gidng trong
chuong trinh nhan gidng - cic hat doi M3, va céc hat cua ching duoc nhin
gidng mot cach truc tiép, hoic doi tiép sau bat ky, ké ca cac cay cua ching, c6
thé duoc goi 1a "d6t bién the". Hon nita, van theo Fig.7 & déy, thuét ngit "dong
nhan giéng" duoc dung dé chi cac hat doi M4, va doi tiép sau bét ky, ké ca céc
cdy cua chiing, c6 thé 13 két qua cia viée lai chéo sang cdy trong, hodc c6 thé 1a
két qua cia viée lai chéo sang dong nhén gibng khéc véi tinh trang riéng dac
biét.

Nhu duoc str dung ¢ ddy, thuat ngit "khéng chita MMT" chi sy mét hoan
toan enzym methionin S-metyl transferaza chiic nang. Vi vay, "cay ltia mach
khéng chira MMT" 14 cy laa mach chira dot bién gen ma héa MMT lam mét
hoan toan MMT chtic ndng. Tuong tu, "cac hat khong chta MMT" la céc hat

chira dot bién gen ma hoa MMT, lam mat hoan toan MMT chuc nang, va v.v..

Thuét nglt "céc b phan cua cay lua mach", theo nghia cua cum tur "cay
lia mach hodc mot bo phan cua nd", bao gém cac té bao cla cay lua mach, cac
thé nguyén sinh ctia ciy ltia mach, mé té bao ciy cua cay dé tir d6 cdy lua mach
¢ thé duoc tai sinh, thé chai cua cay lta mach, va cac té bao nguyén ven cua
cdy Iia mach trong céc cay hodc phan 16n cac cay lta mach, nhu phéi, phan hoa,

noan, hoa, hat, 14, re, dau r€, bao phan, hoac b phén bat ky cuia cay.

"PCR" hoac "phan Ung tao mach polymeraza" dugc cac chuyén gia trong
linh vuc nay biét 5 dudi dang k¥ thuat dung dé mo rong cac doan ADN dic
hiéu (Patent M sd 4683195 va 4800159 cip cho Mullis, K.B. va cac dong tic

gia). Su phién ma ngugce (RT)-PCR cling dugc cac chuyén gia trong linh vuc
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nay biét 5. Viéc thuc hién RT-PCR trén mAu sinh hoc trg gitp cho viéc phat
hién ARN thong tin duogc biéu hién dbi véi gen cu thé. Trong mbi lién hé véi
MMT, néi chung RT-PCR bao gom viéc thu mau bi nghi 14 chita ARN théng tin
ddi véi MMT, thuc hién RT-PCR trén mau véi transcriptaza ngugc, polymeraza,
va cap doan mdi dic thy, dé mo rong ARN, néu c6 mat, va phét hién san phém
m& rong dudi dang chi bdo vé sy ¢6 mit cia MMT ma hoa ARN trong mau nay.
Céc doan mdi hoat dong theo céac cdp - "doan moi xudi" (hodc "doan moi
nguoc" hodc "doan moi truc tiép "), va "doan moi ngugc" (hoac "doan moi dai

dué6i"). Cac trinh tu ctia doan méi & day duogc khéc kiéu theo huéng tir 5' dén 3.

Thuat nglt "san pham thuc vat" c¢6 nghia la san pham thu duoc tir viée xu
ly cay hodc mét bd phén cda cay. Vi dy, san pham thuc vat nay c6 thé 1a mach
nha, ché pham U men, d6 udng dugc 1én men hodc khong dugc 1én men, do an,

hodc thuc phém.

"Hi dong chuyén gia danh gia huong vi bia" theo nghia ciia sang ché nay
la hoi d@)ng chuyén gia duoc dao tao toan dién vé viéc ném thtt vi va mo ta
huong vi bia, dac biét nhin manh vé este, rugu cao, axit béo, cac hop phén luu
huynh va d¢ dic. Mic du hién c¢é nhiéu dung cu phan tich dé danh gia cc hop
phan vi, nhung cac hop phan hoat hoa vi trong dbi quan trong lai kho danh gid
bang céch phan tich. Tuy nhién, cdc tinh chét phic hop nay c6 thé dugc danh
gid bdi cac chuyén gia vé mui vi. Viéc dao tao lién tuc ho bao gém viéc ném thir
vi va danh gia cdc mau bia chuin da duoc gan voi ndng d6 quy dinh cua cac hop

phan bia - vi du, isoamylaxetat, etyl axetat, etyl hexanot va rugu isoamylic.

Thuat ngt "vi tri tdch intron" c6é nghia la dudng ranh gidi gifta cac exon
va intron cua gen. Vi vay, vi tri tach intron co thé 1a bién di tir exon dén intron -
cling dugc goi 1a "vi tri cta chét cho" - hodc bién tich intron ra khéi exon cling
c6 nghia 13 "vi tri ctia chit nhan". Vi trf tach intron trong cay thuong la cac trinh
tur lién tmg. PAu 5' cla intron ndi chung 14 dinucleotit GT bao tdn (GU trong
ARN théng tin) va dau 3' intron thudng la dinucleotit AG bao ton. Vi tri tach

intron 5' intron nay 1a dau 5' cia intron, vi tri tich intron 3' la dau 3' clia intron.
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Theo pham vi cta sang ché, t6t hon néu vi tri tach intron cua intron la:

(i) Vi tri tach intron 5' 1a dinucleotit 16n nhét 5' cta intron, néi chung

dinucleotit nay l1a GT; hodc

(ii) Vi tri tach intron 3' 13 dinucleotit 16n nhat 3' cta intron, noi chung

dinucleotit nay la AG.

"Vi trf téch intron kin" khéng dugc nhén dang trong cac diéu kién théng
thuong va do vay khong tao dugc su tach intron thong thuong. Tuy nhién, trong
cac san pham phién ma mang dot bién diém trong cac doan tu nhién, cac vi tri

nay co thé duoc kich hoat déi véi cac truong hop tach intron.

Thuat nglt "moi1 truong cdy mo" biéu thi ché pham chira cac té bao phan
lap duoc cung loai hodc khac loai hodc 1a tdp hop cac t€ bao nhu vay duoc dua
vao cac bo phan cia cdy, vi duy, té bao nguyén sinh, thé chai, ph6i, phin hoa, bao

phén, va bd phén tuong tu.

"Lua mach hoang", Hordeum vulgare ssp. spontaneum, dugc xem la td
tién cua cac dang lta mach duogc tré)ng ngay nay. Su bién dbi cua lta mach tur
loai hoang dén trang thai duoc trdng cdy duge hiéu la trung khép véi su thuan
dudng cdy nay thanh "lta mach trong tu nhién". Cac cdy nay c6 su lién quan

mat thiét vé gen v6i loai trong cay hién dai so vdi lta mach hoang.

Thuat ngit lia mach kiéu "hoang" (kiéu hoang dai hay kiéu dai) duoc
dung dé chi ciy lia mach duogc sinh truéng trong didu kién thong thuong; tét
hon néu thuat ngit nay duoc dung dé chi cay lua mach dé tir d6 thu duoc cay lua
mach theo sang ché, tic 14 ciy bd-me. No6i chung, céc hat lua mach kidu hoang
dugc mua tir cac cong ty gidng nhu "cdy trong" (thuong duoc viét tht 1a "cvs.")
ching han, tirc 13 cac hat niy gidng nhau vé gen dugc cac td chic nhan gibng
qudc gia liét ké. Thuat ngit "cay trong" va "gidng cay trdng" dugc sit dung ¢ day

c6 thé thay doi cho nhau.

Thuat ngit "ché phdm & men" c6 nghia 13 ché pham chiét mach nha long,

vi du, ché phém mach nha bt hodc mach nha xanh hodc mach nha xanh nghién.
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Ngoai loai mach nha nay, ché phém chiét co6 thé duoc san xuét tir mach nha va
céc hop phan bd sung, nhu chét chta tinh bot bd sung mot phan duoc chuyén
héa thanh duong cé thé & men. Néi chung, ché phdm G men thu duoc bang cach
ngim 1, tiy v tiép theo "suc khi", tirc 1a quy trinh chiét duong cdn va cac hop
chat khac tir hat da st dung sau khi ngdm 0 v6i nudce néng. Viée suc khi thuong
dugc thuc hién trong thiét bi tich, bd loc ngadm 1, hodc thiét bi khac cho phép
tach chat 1ong chiét tir hat da st dung. Ché phdm 0 men thu dwoc sau khi ngém 4
néi chung duge goi 1a "ché pham U men th nhét", trong khi ché phdm G men
thu dugc sau khi suc khi néi chung dugc goi la "ché phém i men thir hai". Néu
khong c6 quy dinh khac, thuat ngit ché pham G men c6 thé 14 ché phim G men
th nhét, ché phdm G men thr hai hodc hén hop cua ca hai ché pham nay. N6i
chung, trong san xuat bia ché phim 1 men duoc dun sbi cing vé6i cdy hoa bia.
Ché pham i men duroc tao ra ma khéng dun sbi ciing véi cAy hoa bia c6 thé cling
duoc goi 14 "ché phdm 1 men ngot", trong khi ché phdm G men duoc dun séi co

hoéc khong cé cay hoa bia c6 thé dugc goi 1a "ché pham G men s6i".
Cay lta mach

Cay lua mach 1a mét ho thuc vét. Lua mach hoang, Hordeum vulgare ssp.
spontaneum, dugc xem la t6 tién ciia cac dang lta mach duoc trong ngay nay.
Sy bién ddi cua lta mach tir loai hoang dén trang thai duogc trong ciy duoc hidu
la trung khép véi su thay dbi cin ban cia cac tin suét alen & rat nhiéu locus. Céc
alen hiém va céc truong hop dét bién méi dugc chon duong tinh bdi nhitng
néng dan nhanh chéng thiét 1ap cac ddu hiéu méi trong quan thé cay duoc trong
cdy, c6 nghia 13 "ltia mach trong tu nhién". Céc cay nay c6 su lién quan mat thiét
vé gen Vi loai trong cdy hién dai so v6i laa mach hoang. Cho dén cubi thé ky
19, cy ltia mach trong tu nhién ton tai dudi dang hdn hop rat khac kidu cua cac
dong ndi phdi va lai phan ly, ké ca mot sb cay thu duoc tir cdy lai ngau nhién
trong cac doi trude. Hau hét cic ciy lta mach tréng ty nhién duge di chuyén t6i
céc ving canh tac tién tién nhod ciy trong dong thudn khiét. Cac mic gen da

dang trung gian hodc cao dic trung cho cac cay lua mach trong tu nhién con lai.

- 25 -



22743

Ban dau, cay "lta mach hién dai" biéu thi su chon loc tlr cac cay lta mach
tréng tu nhién. Sau do, ciy nay thu duoc tir cdc chu trinh ndi tiép nhau gitta cac
dong thuan d3 6n dinh, nhu cic dong c6 ngudn gbc dia ly khac nhau. Cudi cung,
két qua 1 sy thu hep d& thiy bazo cua gen, trong nhiéu, c6 18 14 tat ca cac vung
canh tac tién tién. So vdi cac cay lta mach trong tu nhién, cay lua mach hién dai
c6 mdt s tinh chét dugc cai thién (Nevo, 1992; von Bothmer, 1992), vi du,

nhung khong chi gidi han 6:

(i) hat c6 vo va hat tran;

(i) trang thai ngu cua hat;

(iii) khang bénh;

(iv) dung nap méi trudong (vi du, han han hodc d6 pH cua dat);
(v) ty 1€ gifta lysin va cac axit amin khac;

(vi) ham lugng Protein;

(vii) ham lugng nito;

(viii) thanh phan hydrat cacbon; va

(ix) thanh phan hordein.

Theo sang ché, thuét ngit "lia mach" bao gdm cay lia mach bét ky. Vi
vay, sang ché lién quan dén cay lua mach bét ky mang dot bién gen ma hoa

MMT, lam mét hoan toan MMT chtc nang.

Tuy nhién, cdy Itia mach duoc wu tién dé st dung theo sang ché 1a cay lta
mach hién dai hodc thudc dong thudn. Vi du, ciy lta mach can duoc st dung
theo sang ché c6 thé duge chon tir nhém bao gém Sebastian, Celeste, Tangent,
Lux, Prestige, Saloon, Neruda, Harrington, Klages, Manley, Schooner, Stirling,
Clipper, Franklin, Alexis, Blenheim, Ariel, Lenka, Maresi, Steffi, Gimpel,
Cheri, Krona, Camargue, Chariot, Derkado, Prisma, Union, Beka, Kym, Asahi
5, KOU A, Swan Hals, Kanto Nakate Gold, Hakata No. 2, Kirin - choku No. 1,
Kanto late Variety Gold, Fuji Nijo, New Golden, Satukio Nijo, Seijo No. 17,
Akagi Nijo, Azuma Golden, Amagi Nijpo, Nishino Gold, Misato golden,
Haruna Nijo, Scarlett, Quench, NFC Tipple va Jersey, t6t hon néu duge chon tir
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nhom bao gém Haruna Nijo, Sebastian, Tangent, L.ux, Prestige, Saloon, Neruda,

Power, Quench va NFC Tipple.

Do d6, theo mét phuong 4n cia sang ché, ciy néu trén 14 ciy lua mach
hién dai mang dot bién gen ma héa MMT, lam méat hoan toan MMT chirc nang,
t6t hon 13 cdy nay dugc chon tir nhém bao gdm cdy ltia mach dugc md ta trén
day. Theo phuong an nay, t6t hon néu ciy lta mach nay khong phai 13 lua mach

tréng tu nhién.

Cay lta mach nay c6 thé & dang thich hop bat ky. Vi du, cay lua mach
theo sang ché c6 thé 1a cay lta mach tuoi, kho, cdy déng thé, hodc hat Ita mach
nghién. Cay nay c6 thé 13 cdy trudng thanh, phoi, hat ndy mam, hat duoc tao

mach nha, hat mach nha bot hoac dang tuong tu.

Céc bd phan ciia cdy nay co thé 1a bd phan thich hop bat ky cua cay, nhu
cac hat, phdi, 14, than, ré, hoa hoic cac phﬁn cua noé. Vi du, phﬁn nay cé thé 1a
mot phén cua hat, phéi, 14, than, ré hoic hoa. Mot bo phéan cua cdy lia mach co
thé cling 13 mot phan dong thé, mét phan ctia san pham chiét, hodc mot phan cua

cdy hodc hat lia mach nghién nho.

Theo mét phuong 4n clia sang ché, cac bd phén cia cdy la mach c6 thé 1a
cac té bao cla cdy ltia mach néu trén, tdt hon 1a céc té bao séng c6 thé duoc
nhan gibéng in vitro, trong céc té bao hodc mé cdy chiang han. Cu thé, theo mét
phuong 4n céc té bao nay c6 thé 1a té bao khong c6 kha ning sinh truéng thanh

cdy lta mach hoan chinh, tirc 13 céc té bao nay khéng phai 14 t& bao sinh san.
Su mat hoan toan MMT chtc ning

Sang ché lién quan dén céc san pham thuc vét, nhu d6 udng dugc san xuét
tr cdy lua mach, hodc cic bd phan cia nd, cay lia mach nay mang dot bién
trong gen ma hoa MMT, lam mét MMT chtc nang, vi du, mét {t nhat 90% hoat
tinh ctia MMT, t6t hon 1& mat it nhat 97%, tot hon nita 12 mat it nhat 99%, con
t6t hon nita 1a mét it nhat 99,5% hoat tinh ctia MMT so véi luong tuong tmg
trong cy lia mach hoang, t6t hon 14 so véi cay lta mach hoang bat ky trong ciy

md ta trén day, tot hon nita néu so vdi cay lua mach cv. Prestige hoang. Tét nhét
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la cay Ita mach néu trén mang sy dot bién trong gen ma héa MMT, dan dén viéc

lam mat hoan toan chirc nang cuia MMT.

Su mét hoan toan enzym MMT chtic nang c6 thé dua trén co s& céc co
ché khac nhau. Vi du, su mét hoan toan enzym MMT chirc ning c6 thé 1a do
protein truc tric ¢ cdy néu trén, tuc la enzym MMT hoat dong sai chirc ning,
nhu protein MMT dot bién c6 hoat tinh khong phat hién dugc. Vi du, protein
MMT ctia thé dot bién nay c6 thé 1a protein bi cit cut. Theo cach twong tu su
mat hoat tinh cia MMT cé thé dua vao cac co ché khac nhau, vi du, protein

MMT hoat dong sai chirc nang.

Tét hon, néu hoat tinh cua protein MMT dot bién dugc x4c dinh bsi kha
ning xtc tac viéc chuyén héa nhém metyl tir SAM thanh Met, nho d6 tao ra
SMM. Vi du, diéu nay co thé duoc hiéu nhu dugc mo ta trong vi du 4 dudi day.
Tbt hon, néu trinh ty axit amin MMT dot bién thu dugc béng cach xac dinh trinh
tu dugc dich ma cua ADN bd tro cia cay lua mach phén lap duoc tuong tng.
Diéu nay c6 thé duoc thuc hién chu yéu nhu duoc moé ta trong vi du 8 dusi day.
Theo cach khac, MMT dot bién cua cay lta mach theo sang ché thu dugc bsi su
biéu hién khac kiéu trong té bao ciy vi khuén nhu duoc mé ta trong vidu 11 va
vi du 12 dudi day, tiép theo x4c nhan ring protein tai td hop 1a bat hoat dudi
dang enzym MMT.

Su mat hoan toan MMT chirc nang cd thé duogc thuc hién do thiéu protein
MMT. Su thiéu protein MMT s& dan dén sy mat chic nang cua MMT. Do vay,
cay lia mach c6 thé khong chira, hodc chira chi rét it, t5t hon 1a chira luong
khong phat hién duogc protein MMT. Su c6 mat hodc khong c6 mit cua protein
MMT c6 thé duge phat hién béi phuong tién thich hop bat ky ma cac chuyén gia
trong linh vuc nay da biét r3. Tuy nhién, tdt hon néu protein (c4c protein) nay
duoc phén tich boi k§ thuat trong d6 protein MMT duoc phat hién nhd céc
khang thé dic thd nhan dang MMT. Vi duy, k¥ thuéat nay co thé 1a phép thAm tach
Western hodc phan tich hap phu mién dich duoc gin enzym, va cac khang thé

dic thi néu trén c6 thé 1a don dong hodc da dong. Tuy nhién, tét hon néu cac

- 28 -



22743
khang thé nay la da dong nhén dang duoc mot sb epitop khac nhau bén trong
protein MMT. Protein MMT nay c6 thé ciing dugc phat hién mot cach gian tiép,
vi du, béng cac phuong phdp x4c dinh hoat tinh cia MMT. Vi vay, theo mot
phuong 4n dugc wu tién cia sang ché, cdy lta mach 13 cdy lta mach néu trén
mang d6t bién trong gen ma héa MMT, nhd d6 lam mAt hoan toan hoat tinh cia
MMT, khi khdng con protein MMT phat hién dugc trong ciy nay. Cu thé, nhu
dugc phan tich nhd phép thdm tich Western, day la truong hop khi khéng c6
protein MMT véi khéi luong gan bﬁng 120 kD, +£10% c6 thé duogc phat hién

trong cay lta mach néu trén - tot hon 14 trong hat cta cay lia mach néu trén.

Su méat hoan toan MMT chtrc ning c6 thé ciing 1a do khong ¢6 hodc c6 rat
it, t6t hon 13 khéng c6 su phién ma MMT ARN thong tin. Cac chuyén gia trong
linh vic nay can phai nhan thiy rang su thidu san pham phién ma MMT cling sé

dan dén su vang mit protein MMT.

Tuy nhién, t6t hon néu su mat hoan toan MMT chire nang la do su biéu
hién ctia san phdm phién ma MMT léch. T8t hon, néu san phim phién ma nay la
do su tach intron léch cua san phém phién ma géc gy ra, vi du, do su dot bién &
vi tri tach intron. Vi du, su biéu hién clia c4c san phém phién ma ma héa MMT
c6 thé dugc phat hién béi phép thdm tach Northern, hodc béi cac phuong phép
RT-PCR.

Su mat hoan toan MMT chirc ning trong cdy lia mach theo sang ché c6
thé do mét hodc nhiéu sy dot bién gdy ra. Do vay, noi chung cay Ita mach theo
sang ché mang it nhit mot dot bién trong gen MMT. Su d6t bién (cac su dot
bién) ndy c6 thé & trong céc ving diéu hoa, trong doan moi chang han, hodc céc
intron, hozc sy dot bién (cac su dot bién) néu trén c6 thé & trong vung méa hoa
protein. Vi vy, su mat hoan toan MMT chiic ning c6 thé cling dugc phat hién
béng cach phan tich cac dot bién trong gen ma héa MMT. Vi du, cc su dot bién
trong gen md héa MMT c6 thé duoc phat hién bang cach tao trinh tu gen néu
trén, tiép theo 13 so sanh vdi trinh tu kiéu hoang, t6t hon 14 trinh tu cta ching

cv. Prestige hoang dugc dua ra ¢ day dudi dang SEQ ID NO:3, hodc trinh tu cta
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cv. Sebastian (SEQ ID NO:16). Tét hon 13, sau khi nhan dang dugc su dot bién,
su mat chiic niang nay duoc khang dinh bang thir nghiém vé hoat tinh ctia MMT,

nhu dugc mo ta trong vi du 2 hodc 4 chéng han.

Thuét ngit protein MMT c6 nghia bao ham protein MMT c6 d6 dai day du
cua lia mach nhu dugc néu trong SEQ ID NO:6, protein déng déng vé churc
ning cua né. Trong truong hop nady, protein dong dang vé& churc nang nay la
protein MMT véi lugng hoat tinh MMT tuong tu, £25%, nhu protein dong dang
vé MMT chtre nang cua lua mach nhu dugc néu trong SEQ ID NO:6, trong do6
hoat tinh MMT dugc xac dinh nhu dugc mo ta trong vi du 2 hodc vi du 4 dudi
day.

Cay ltia mach mét hoat tinh MMT it nhét 90%, nhu 95%, vi du, it nhit
99%, nhu 99,5% hodc mét hoan toan hoat tinh MMT ¢6 thé ¢6 mét phan chirc
nang hodc t6t hon 1a MMT & dang khong c6 chire nang hodc dang bi cat cut, nhu
dang c6 dau tan cung N hodc dang dau tan cung C bi cét cut. Cay lua mach nay
c6 thé c6 nhiéu dang MMT bi cit cut, nhu 2, hoac 3 chéng han, hodc nhu cé
nhiéu hon 3 dang MMT khéc nhau, c¢6 thé 1 do céc sén phim phién ma duogc
tach intron 1€ch. Cac dang bi cat cut néu trén bao gém chi doan c6 dau tan cung
N cua MMT. Ngoai doan cé dau tan cung N cia MMT hoang, cac dang bi cat
cut néu trén cia MMT c6 thé chira céc trinh tu bd sung c6 dau tan cung C khong
dugc phét hién trong MMT hoang. Vi du, cac trinh tur ¢ du tan ciing bd sung C
c6 thé 1a céc trinh tu intron duoc dich mé, nhu cac trinh tu chta thé dot bién
ARN théng tin do tich intron 1éch. Tét hon, néu céc dang MMT bi cit cut néu
trén chua tdi da 500, t6t hon nfta 1a chira tdi da 450, tham chi t6t hon nita 13 chtra
tdi da 400, con t6t hon nita 13 chira tdi da 350, van tt hon nita 13 chua tbi da
320, cling con t6t hon nita 12 chtra t6i da 31 1, hodc ti da 288 géc cua axit amin
c6 dau tan cung N cua trinh tu SEQ ID NO:6. Cu thé, day la truong hop khi cay
lta mach néu trén mét hoan toan hoat tinh MMT. Tuy nhién, MMT c6 thé cling
chua it, nhu chira khong nhiéu hon 300, vi du chura khong nhiéu hon 250, nhu
chira khéng nhiéu hon 200, vi du chira tbi da 150, chira khong nhiéu hon 147
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chang han, hodc chtra khong nhiéu hon 133 axit amin c6 dau tn cing N cua

trinh tu SEQ ID NO:6.

Theo mét phuong an rat dugc uu tién, dang MMT bi cit cut c6 thé chira
tr 1 dén 311 axit amin hodc chira tir 1 dén 288 axit amin cua trinh tu SEQ ID
NO:6 va tlly y c4c trinh tur bo sung c¢6 dau tan ciing C khong c6 mat trong MMT
hoang. T4t hon 14, céc trinh tu bd sung c6 dau tan cing C nay chira tdi da 50, tét
hon nita 14 chira toi da 30, thdm chi tét hon nita 14 chira t6i da 10, con t6t hon
nita 13 chira ti da 4, hodc chira ti da 1 axit amin. Theo mot phuong an rat dugc
uu tién, dang MMT bi ct cut c6 thé 13 protein theo trinh tu SEQ IDNO:11, hodc
trinh tw SEQ ID NO:13, hodc trinh tw SEQ ID NO:15. Cac protein cua trinh tu
SEQ ID NO:11, hodc trinh ty SEQ ID NO:13, hodc trinh tv SEQ ID NO:15
khong 1a cac enzym MMT chirc nang.

Theo mét phuong én rat duge wu tién khac, dang MMT bi cit cut c6 thé
chira tir 1 dén 147 axit amin, hodc chtra tir 1 dén 133 axit amin cua trinh tu SEQ
ID NO:18, va tlly ¥ céc trinh tu bd sung cé dau tin cing C khong c6 mat trong
MMT hoang. Tét hon, néu cac trinh tu bd sung c¢6 dau tan cung C nay chira tbi
da 50, t&t hon nita 12 chira tdi da 40, tham chi tot hon nita 1 chira toi da 39, hoac
chtra téi da 33, hodc chua tdi da 30 axit amin. Theo mot phuong an rat duoc wu
tién, dang MMT bi cit cut c6 thé 1a mot protein theo trinh tu SEQ ID NO:22,
hodc trinh ty SEQ ID NO:24, hogc trinh ty SEQ ID NO:26. Cac protein cia
trinh ty SEQ ID NO:22, hodc trinh ty SEQ ID NO:24, hoéc trinh tu SEQ ID
NO:26 khong 1a cac enzym MMT chirc nang.

Vi dy, cac dang MMT bi cit cut néu trén c6 thé co mat trong cdy lda mach
mang su dot bién trong gen ma hoa MMT, trong d6 su dot bién nay dua codon
két thic sém vao viée tao ra gen ma héa néu trén cua MMT dang bi ct cut.

Theo mdt phuong 4n dugc uu tién cia sang ché, cdy lua mach c6 gen
dugc phién ma thanh ARN thong tin, chira mét vai, nhung khong phai 1a chaa
tat ca gen cia MMT kiéu dai duogc tach intron cung nhau ma khdéng c6 su can

thiép (cau truc intron-exon cua gen MMT kiéu dai cua cay lua mach duoc thé
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hién trén Fig. 9). Theo mét phuong an, t6t hon 13 ARN théng tin MMT cua cay
Ita mach theo sang ché chira tdi da céc exon 1,2,3, 4, va 5 dugc tach intron cung
nhau ma khoéng cé su can thi€p, hodc chira td1 da céc exon 1 va 2 duogc tach
intron cung nhau ma khong c6 su can thiép. Ngoai cac exon dugc tach intron
cung nhau ma khong cé su can thiép néu trén, cic ARN thong tin MMT cua cay
lta mach theo sang ché co thé 13 cac trinh tu bd sung c¢6 dau cudi 3' thu duoc tir
cac intron va/hodc exon kiéu dai, trong d6 cac intron tach cac trinh tu exon. Cac
vi du duoc vu tién v& ARN thong tin MMT léch cua cy lta mach theo sang ché
- nhu dugc xé4c dinh bai RT-PCR va do d6 véi cac doan ¢ do dai (biéu thi bang
bp) — dugce minh hoa trén Fig.12 va Fig.16. Tt hon nita, néu cac ARN théng tin
léch cua cdy lia mach theo sang ché 13 cac ARN théng tin 1éch dugc minh hoa
trén Fig.12, tiép theo 13 cac exon 1 va 2 & dau 5', hodc cac ARN théng tin duoc

minh hoa trén Fig. 16, tiép theo 1a exon 1 & dau 5'.

Theo mot phuong 4n rat dugc wu tién cia sang ché, cdy lta mach mang su
dot bién trong gen dbi véi MMT chira sy dot bién & vi trf tach intron trong gen
MMT, ma tao ra ARN thong tin duoc tach intron 1€ch. T6t hon nira, néu su dot
bién nay nam trong mot intron cua gen MMT, thadm chi tot hon nita 1a & vi tri
tach intron 5' ctia intron, nhu & vi tri tach intron 5' trén intron 1 (intron nay phan
cach céac exon 1 va 2), nhu ¢ vi tri tach intron 5' trén intron 2 (intron nay phan
cach céc exon 2 va 3), nhu & vi tri tach intron 5' trén intron 3 (intron nay phan
cach cac exon 3 va 4), nhu & vi tri tach intron 5' trén intron 4 (intron nay phan
cach cac exon 4 va 5), nhu & vi tri tach intron 5' trén intron 5 (intron nay phan
cach céc exon 5 va 6), nhu & vi tri tach intron 5' trén intron 6 (intron nay phan

cach céc exon 6 va 7), tot nhét 13 & vi tri tach intron 5' trén intron 2 hodc intron 5.

Tot hon, néu su dot bién nay la su dot bien G—A cua bazo ¢6 dau cuoi 5’
cua céc intron néu trén. Do vy, mot sy dot bién rat dugc wu tién la su dét bién
G—A cua bazo ¢6 dau cuoi 5’ cua intron 2, hoac la sy dot bien G—A cua bazo

c6 dau cuoil 5’ cua intron 5.

Cay la mach theo sang ché cé thé dugc trong theo phuong phap thich
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hop bat ky méa cac chuyén gia trong linh vuc nay da biét, tot hon 1a trong theo
phuong phép dugc phic thdo dudi ddy trong phan "Trdng cdy lia mach mét

hoan toan MMT chtrc nang".

Theo mdt phuong 4n cia sang ché, tot hon néu cay lua mach theo sang
ché mét hoan toan hoat tinh MMT c¢6 cac dic tinh sinh ly hoc va phat trién cua
hat va cdy so véi cdy lia mach hoang. Do d6, & day tét hon 1a ciy lta mach
khong chira MMT gibng véi ciy lia mach hoang vé cac dic tinh nong nghiép
quan trong nhu chiéu cao cdy, s luong nhanh gbc & mdi cay, thoi gian bt dau

ra hoa va/hodc s6 lugng hat ciia moi bong.

Theo mot phuong an rat duoc uu tién, gen ma hoa MMT cuia cay lua
mach theo sang ché ¢6 trinh tuw nhu néu trong SEQ ID NO:8. Do vay, tot hon,
néu cay lua mach theo sang ché mang d6t bién G—A cua bazo No0.3076 cia
SEQ ID NO:3 (trong d6 SEQ ID NO:3 1a trinh ty gen kiéu dai ddi véi MMT cua

cdy lua mach, cv. Prestige).

Mot vi du duoc vu tién vé cdy lia mach mét hoan toan hoat tinh MMT la
cdy lua mach duoc American Type Culture Collection (ATCC), Patent
Depository, 10801 University Blvd., Manassas, VA20110, United States va
duoc goi la "Barley, Hordeum vulgare; Line 8063" ndp luu ngay 13 thang 10
nidm 2008. Do viy, ciy ltia mach theo sang ché co thé 14 ciy la mach dong
8063 dugc ATCC ndp luu ngdy 13 thang 10 niam 2008 (sé hiéu nop luu ATCC:
PTA-9543), hodc ciy lia mach doi sau bat ky cua no, trong d6 gen ma hoda
MMT ciia cay ltia mach theo sdng ché cé trinh tu nhu néu trong SEQ 1D NO:8.

Theo mét phwong 4n rat duoc wu tién, gen ma héa MMT cua cay lua
mach theo sang ché c6 trinh tw nhu néu trong SEQ ID NO: 19. Do vy, tt hon,
néu cay lta mach theo sang ché mang dot bién G—A ctia bazo sb 1462 cia SEQ
ID NO:16 (trong d6 SEQ ID NO:16 1a trinh tu gen kiéu dai ddi v6i MMT cua

cay lua mach cv. Sebastian).

Trong cay lia mach mit hoan toan MMT chirc nang
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Theo sang ché, cay lta mach mét hoan toan MMT chtic nang co thé dugc
tréng theo phuwong phép thich hop bét ky ma cac chuyén gia trong linh vuc nay
da biét. T6t hon, néu cy lua mach theo séng ché duoc trong theo phuong phap
bao gdém cac bude giy dot bién gen cua cdy la mach - hodc céc bg phan cia no,
hat Iia mach chrfmg han - tiép theo 1a sang loc va chon lgc nhiing cdy lia mach
riéng 1é mét hoan toan hoat tinh MMT. Piéu thu vi 13, theo mot khia canh sang
ché lién quan dén phuong phép sang loc m&i va rat hitu hiéu dé cho phép nhan

dang céc cdy lia mach néu trén.

Do d6, muc dich ctia sang ché 1a d& xuit phuong phép trong cay lia mach
mang sur dot bién trong gen ma héa MMT, gy ra su mat hoan toan hoat tinh

MMT. Phuong phap niy bao gdm céc buéc:

(i) Gay dot bién gen cua ciy lua mach, va/hodc cac té bao cta lta mach,
va/hodc moé lua mach, va/hodc hat lia mach, va/hodc phoi lia mach, nhd dé thu
duoc doi lua mach MO; va

(i) Nhan gidng (gdy gidng ching han) cdy lua mach, hat, va/hodc phoi
duoc gay dot bién néu trén, dbi véi cac doi > 2, nh¢o d6 thu duogc cay lua mach
doi Mx, trong d6 x 13 s6 nguyén > 2; va

(iii) Thu duoc mau cua cdy ltia mach doi Mx néu trén; va

(iv) Xé4c dinh lugng SMM trong mau néu trén; va

(v) Chon loc cdy trong d6 mau nay chira SMM véi luong nhé hon 10 ppb,
t6t hon 13 nhé hon 5 ppb, tot hon nita 1a chira SMM véi luong khong phat hién
duoc; va

(vi) Tao trinh tu it nhat mot phan cua gen MMT; va

(vii) Chon loc cdy mang su dot bién trong gen MMT;

nho d6 thu duge cdy lua mach, cdy ndy mang sy dot bién trong gen MMT gay ra
s mat hoan toan MMT chirc nang.

Budc (i) néu trén co thé bao gém viéc gay dot bién chét liéu lua mach
séng duogc chon tir nhom bao gé)m cay lua mach, té bao lta mach, mo Ida mach,

hat lta mach va phéi lta mach, t6t hon 1a dugce chon tir nhém bao gém cay lua
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mach, hat 1ia mach va phoi lua mach, tdt hon nira 1a hat [ia mach. Viéc gay dot
bién c6 thé duogc thuc hién bing phuong phép thich hop bat ky. Theo mot
phuong an, viéc gy dot bién nay duoc thuc hién bang cach 1 cdy lua mach hodc
mot bd phan ctia nd - vi du hat lia mach hodc cac té bao riéng 1€ - béng cac tac
nhan gy dot bién. Cac téc nhén nay dugc cac chuyén gia trong linh vuc nay biét
5, va ¢ thé duoc chon tir nhém bao gé)m, vi du, natri nitrua (NaNj), etyl
metansulfonat (EMS), azidoglyxerol (AG), metyl nitrosoure (MNU), hydrazit
maleic (MH).

Theo mét phuong 4n khac, viéc gdy dot bién gen nay duoc thuc hién béng
cach chiéu xa, vi du, béng tia tr ngoai, vao cay lia mach, hodc mét bd phin cia
no, nhu hat lta mach. Theo mét phuong an dugc uu tién cua sang ché, viéc gay
dot bién dugc thuc hién theo phuong phép bit ky trong sé céc phuong phap
dugc phac hoa dudi day trong phan "Gay dot bién bang phuong phap hoa hoc'.
Vi du khéng gisi han pham vi cia sang ché vé quy trinh gdy d6t bién duge néu
trong vi du 1 cta Patent My s6 7420105 cip cho Breddam K. va cic dong tac
gia, ciing gidng nhu trong vi du 2 dudi day.

Tét hon 13, viéc gay dot bién duoc thuc hién theo cach sao cho tan suat ky
vong cua thé dot bién mong mubn it nhat 1a 0,5, nhu nim trong khoang tir 0,5
dén 5, nhu nam trong khoéang tir 0,9 dén 2,3 trong mdi 10.000 hat chang han, khi

sang loc 1a mach doi M3.

Theo mdt phuong an dugc uu tién, cac hat lua mach dugc giy dot bién.

Céc hat nay duoc ky hiéu 1a hat doi MO (ciing xem Fig.7).

Sau khi gay dot bién, cdy lua mach, hodc cac bd phan cua nd, duge chon
néu khong c6 hoat tinh MMT duoc phat hién. Tét hon, néu viéc chon nay la thu
dugc mau tir cdy lua mach, tot hon 14 tir cay ltia mach dang nidy mam, thdm chi
con tot hon 14 tir cy lda mach da nay mam duoc 4 ngay. Tt hon 13, miu nay
1§y tr bao 14 mam va/hodc 14 dau tién, tét hon 14 tir 14. Vi vay, mau nay cé thé 1a

mo 14 c6 c& ndm trong khoang tir 1 cm dén 3 cm chang han.

Nhu dugc mo ta ¢ day, mau nay c6 thé dugc chiét va dugce phén tich sau
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khi qua quy trinh phat trién gdom nhiéu budc, kém theo viéc st dung nbi tiép
nhau cac dung méi va chét lién két khac nhau. N6i chung, miu nay c6 thé duoc
chiét bang dung méi hoac hdn hop ctia cac dung méi ching han, tt hon 14 nudce
va/hodc cac dung moi hitu co. Vi du, dung moi hitu co cd thé 13 ruou, t6t hon 1a
metanol - hodc dung méi hitu co ¢6 thé 1a alkyl- halogenua ching han, tét hon 13
clorofom. Theo mét phuong 4n dugc wu tién, dung méi nay 1a hdn hop gbm
nudc, metanol, va clorofom. C6 loi, néu viéc chiét nay dugc thuc hién trong khi
trén, vi du, béng cach su dung may khuéy hodc may tron. Chét hd tro rin c6 thé
duoc bo sung vao hén hop dung moi/mau - dang hat, nhu hat bi thuy tinh ching

han.

Theo mét phuong 4n duge uvu tién, mau 14 néu trén duoc léy tr cac hat doi
Mx, trong d6 x 1a sb nguyén > 2, t&t hon 12 ndm trong khoang tir 2 dén 10, t6t
hon nita 1a nam trong khoang tir 3 dén 8. Theo mot phuong 4n rat dugc uu tién,
luong SMM duge x4c dinh trong cdy ndy mam doi M3, hoic trong cac miu cta
né (nhu 14). Theo phuong 4n néu trén, tot hon 14 hat lia mach bi dot bién gen
doi MO duoc sinh trudng dé thu dugc cdy lta mach, cay nay duoc lai chéo dé
thu duoc hat doi M1. Quy trinh nay duoc lap lai cho dén khi nhan dugc céc hat
doi M3 (xem Fig.7).

Tét hon, néu viée xac dinh lugng SMM dua vao quy trinh méi duoc mo ta
dudi day. Diéu th vi 13, phwong phap nay cho phép sang loc véi ning suét cao,
1am cho c6 thé thuc hién dé nhén dang cdy lia mach khac biét boi tinh mat hoan

toan MMT chtic nang.

Theo khai niém chung, t6t hon néu phuong phép nay ¢ su tac dong vao
mau, hodc tét hon, néu san phdm chiét cia mAu néu trén duoc chun bi nhu
duoc mé ta trén ddy nhd hop chat c¢6 kha ning lién két v6i SMM. Da phat hién
ra rang chit phan tng OPA (Sigma, cat.no. P7914; xem Fig.2), dudi day duoc
goi dung 1a OPA, Ia chit dic biét hitru ich cho viéc xac dinh lugng SMM. Dac
biét 1a, OPA phan tng v6i SMM dé tao ra phén t dugc goi [a SMM-OPA (xem

Fig. 2). Tot hon, néu phan Umg nay c6 viéc i OPA v6i san phdm chiét ciia mau
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duge chuén bi nhu duge moé ta trén day. Ngoai ra, t6t hon 13 axit 3-mercapto-
propionic dugc bd sung vao hdn hop phan tmg nay. Tét hon, néu hdn hop nay
duogc gitt & do pH kiém, t6t hon 1a & dé pH nam trong khoang tir 8 dén 11, tét
hon nita 13 nam trong khoang tir 9 dén 11, thAm chi con tdt hon 13 nim trong
khoang tir 9,5 dén 10,5, nhu & doé pH= 10. T4t hon, néu viée u dugc thuc hién &
nhiét d6 ndm trong khoang tir 0°C dén 10°C, t6t hon 14 ndm trong khoang tir 1°C
dén 8°C, tham chi con tot hon 13 nim trong khoang tir 2°C dén 6°C, van con tot
hon 13 nam trong khoang tir 3°C dén 5°C, nhu & 4°C. Tét hon, néu thoi gian U >

10 phut.

Dua trén co s theo ddi rang SMM-OPA hép phu va phat ra anh sang
tuong Gng véi cac bude séng 340 nm va 450 nm, thi cé thé phat hién SMM bang
cach sir dung phd huynh quang. Tét hon, néu qua trinh phat hién ban dau kém
theo viéc tach san phém chiét trén cot, tot hon 1a trén cot 30x2 mm Gemini 3u
C18 (Phenomenex, cat.no. 00A-4439-80; Phenomenex, 2006), sau d6 phat hién
bing huynh quang bang céch st dung thiét bi sic ky léng tinh ning cao, tot hon
1a sic ky long tinh ning cuc cao (Ultra Performance Liquid Chromatography -
UPLC system, Waters), dugc chi dinh dé nhan dang va do mc huynh quang cua
cac phan tir ¢6 phd kich thich & 340 nm va phd phat xa & 450 nm. Khi st dung
phuong phép nay, "SMM khoéng phat hién duge" c6 nghia khong co hop chat co
thé phat hién duoc clng rira giai véi SMM. Trong truong hop nay, mot "go" nho
trén dinh biéu d6 sic ky dugc coi 14 dinh gia. Do d6, mét g nhé & phia phai
dinh Asn/Ser, xem Fig. 3, khong duoc xem la biéu thi dinh SMM. Vi vay, dé
lam vi dy, hai biéu dd sic ky trén nhu duge thé hién trén Fig.3B dugc xem la dé
mo ta "SMM khong phat hién duoc", trong khi biéu d6 sic ky duéi trén hinh vé
nay biéu thi sy tich mau chira SMM.

Tét hon, néu viée phat hién SMM c6 thé duoc thuce hién nhu duoc mo ta
trong vi du 2. Phuwong phap dugc uu tién dé chon cay lia mach theo sang ché
dugc md ta dudi day trong vi du 2. Cay lia mach dang nay mam, thdm chi tbt

hon 1 tir cay 1da mach di nay mam dugc 4 ngdy. Didu dang chu y la, phuong
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phap sang loc néu trén 1a phuong phép dic biét hiru ich. Trudc hét, d6 1 phuong
phap phan tich méi. Hon thé nita, wu diém quan trong cia phuong phéap néu trén
1a né duoc thiét 1ap dé xé4c dinh lugng SMM trong cay lia mach dang ndy mam,
nhu c4c 14 cla cdy lua mach dang ndy mam. Qua trinh l4y mau tir cdy lia mach
dang nay mam tao ra su chuén bi tinh bét ngo cho viéc phat hién SMM dua vao
UPLC. Cac mau khac, vi du, cdc mau ché phém U men cua cac hat tuong tu nhu
duoc md ta trén day cling 1a phiic chét trong thanh phén, va néi chung c6 thé

khong duoc str dung trong phuong phap sic ky néu trén dé xac dinh lugng SMM.

Sau khi nhan dang cdy lua mach véi lwong SMM nho hon 10 ppb, tét hon
1a cay c6 SMM khéng phat hién duogrc, thi gen MMT twong tmg, hoic mot phan
clia gen ndy, thuong duoc xac dinh trinh ty dé xac dinh xem liéu cay lua mach
dang noi dén nay c6 thé dugc phén loai 13 ¢6 su dot bién MMT hay khong. Cay
lia mach nay khéc biét & chd, né chira SMM khong phat hién duoc, va trong do
mot hodc nhiéu bazo cla gen m3 héa MMT 13 khac so véi trinh tu cua kiéu dai,
dugc chon loc sau d6. Trong truong hop ndy, tét hon néu trinh tu kiéu dai 1a
trinh ty phét hién dugc trong ciy lua mach hoang twong tmg, tot hon 12 trinh tu
duoc dua ra & ddy 1a SEQ ID NO:3. Cac su dot bién duge uu tién duoc mo ta

trén day.

Lta mach dot bién chon dugc c6 thé tiép tuc dugc nhan giéng, va cay lua
mach doi tiép theo dugc sang loc lai ve lugng SMM. Sau khi chon cdy lta mach
hitu ich, cdy nay cé thé dugc dua vao chuong trinh nhan giéng bang cach si
dung céc phuong phap thong thuong duge mé ta dudi ddy trong phan "Nhan
gidng cay trong".

San pham thuc vt

Theo mot khia canh, sang ché lién quan dén d6 udng hodc cac san pham
thuc vat khac vdi lugng DMS nho dugc tao ra tir cdy 1Ga mach, hoic mot bo
phén cta n6, mang su dot bién trong gen md héa MMT, 1am mAt hoan toan
MMT chitc ning. Néi chung, diéu tha vi 14 cac san pham thyuc vét nay chira

DMS véi lugng rat nho. Hon thé nita, cac san phdm thuc vat nhu vay ndi chung
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cling chra SMM véi luong rét nho, va tdt hon 1a chtta DMSO cling vdi luong rat
nhd. Khéng bi rang budc béi ly thuyét, ngudi ndp don thira nhén ring su khong
c6 mat cia SMM duogc san xuat tir lta mach va mach nha lam cho DMS trong
d6 ubng véi luong rat nhé, va ngoai ra trong cac san pham thuc vét khac duoc
san xuat tir lda mach néu trén khéc biét béi viée khoéng c6 enzym MMT chirc
ning. Vi du vé cac san phdm thuc vat hitu ich, nhu do ubng duoc san xudt tir cdy

lta mach c6 sy mat hoan toan hoat tinh MMT, dugc mé ta dudi day.
To6t hon 1a, d6 udng néu trén hoac cac san pham thuc vat néu trén chira:

(i) DMS véi lugng nhé hon 30%, tét hon 14 nhé hon 20%, t6t hon nita 1

nhé hon 15%, tham chi con tét hon 1a nhé hon 10%; va/hoic

(i) SMM véi lugng nhoé hon 30%, t6t hon 13 nhé hon 20%, tdt hon nita 1a
nho hon 15%, thAm chi con t6t hon 13 nhé hon 10%, nhu nhé hon 5%, nho hon
2% chang han;
so voi lugng tuong tng ciia DMS va SMM c6 trong d6 ubng hodc san phim
thuc vat tuong tu san XUuAt dugc tir cdy lta mach hoang.

Tham chi t6t hon 13, dd uéng néu trén hodc san phém thuc vat néu trén
chtra:

(i) DMS véi lugng nhd hon 30 ppb, t6t hon 14 nhé hon 25 ppb, tdt hon
nira 14 nho hon 20 ppb, thim chi con t6t hon 1a nhé hon 15 ppb, van tt hon la
nho hon 10 ppb, t6t hon 14 nita nhé hon 5 ppb, van tt hon 1a khong phat hién
dugc DMS; va/hoac

(i) SMM véi lugng nhod hon 50 ppb, tét hon 1& nhé hon 40 ppb, tot hon
nira 1a nhé hon 30 ppb, tham chi tt hon 14 nhé hon 20 ppb, con tét hon nita 13
nhé hon 10 ppb, thdm chi con t6t hon nita 1a nho hon 5 ppb, thAm chi tdt hon
nfra 1a khong phat hién dugc SMM.

Ngoai ra, tot hon 13 san phdm thuc vat nay chira DMSO véi lugng nho
hon 30%, t6t hon 14 nhé hon 20%, t6t hon nita 14 nhé hon 15%, tham chi t8t hon

12 nhoé hon 10% so véi lugng nay cé trong d6 ubng hodc san phim thuc vat
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twong tu san xuat dugc tir cdy lta mach hoang.

Theo mot khia canh, san phém thuc vat theo sang ché c6 thé 1a céac hat lua
mach mang dét bién lam mat hoan toan MMT chtic nang. San pham nay co thé
cling 14 ché pham chira cdc hat néu trén va ché pham san xuét dugce tir cac hat

nay, cling nhu céc san pham thyuc vat khac san xuat duoc tir cac hat néu trén.

Theo mét khia canh, san pham thuc vat theo sang ché 1a ché pham mach
nha duoc san xuét tir cac hat mach nha cta cay lia mach mang su dot bién trong
gen ma héa MMT lam maét hoan toan hoat tinh MMT. Thuét ngit "tao mach nha"
duoc hiéu 13 lam nay mam céc hat laa mach duoc ngdm udt, xay ra trong diéu

kién méi truong c6 diéu khién (nhu duge minh hoa trén Fig. 8 ching han).

Tao mach nha 13 qué trinh ngdm va lam nay mam c6 diéu khién, tiép theo
13 sdy khé (t6t hon 1a sdy kho trong 10) hat cay ltia mach. Trudc khi siy khd, cac
hat Ita mach duoc ngadm va dugc cho nay mam duoc goi 1a "mach nha xanh",
cac hat nay c6 thé ciing 14 san phdm thuc vat theo sang ché. Quy trinh nay la dac
biét quan trong d6i véi viée téng hop mot sb enzym gay ra su stra ddi hat trong
cac quy trinh ma vé nguyén tic duge dung dé khir polyme céc thanh té bao nodi
nhii chét va huy dong dinh dudng cua c4c hat. Trong qua trinh say khé, huong vi
va mau sic (mau nu chiang han) duoc tao ra nhd cac phan ing héa hoc. Mic du
viéc str dung mach nha ban dau 12 dé san xuét dd uéng, nhung né co thé cling
dugc st dung trong céc quy trinh cong nghiép khéc, 1am nguén enzym trong
cong nghiép lam banh nudng chéng han, hodc 1am chét tao huong vi va chét tao
mau trong cong nghiép thuc phém, nhu lam mach nha hoac bot mach nha, hodc
mot cach gian tiép lam si r6 mach nha, v.v..

Theo mdt khia canh, sang ché lién quan dén cac phuong phap san xuét
ché pham mach nha néu trén. Tét hon, néu phuong phap nay bao gdm céc budc:

(i) Thu hoach céc hat lta mach tir cdy Ita mach mang su d6t bién trong
gen ma hoa MMT lam mat hoan toan hoat tinh MMT;

(i1) Ngdm céc hat néu trén;

(ii1) Lam ndy mam cac hat d4 ngadm trong cac diéu kién dinh truéc;

- 40 -



22743
(iv) Say kho céc hat d4 ndy mam néu trén;

nhd d6 san xut ra ché phdm mach nha chira SMM va/hodc DMS véi luong nhd.
Vi du, mach nha nay cé thé duoc san xuét ra bang phuong phap bat ky duge

Briggs va cac dong tac gia (1981) va Hough va céc dong tac gia (1982) md ta.

Tuy nhién, phuong phap thich hop bat ky khac dé san xuit mach nha cé
thé cling duoc st dung nho sang ché, nhur cac phuong phép san xudt mach nha
chuyén dung, ké c4, nhung khéng chi gi¢i han ¢, cac phuong phap rang mach

nha.

Diéu tha vi 13, DMS 14 hop chét khé d& bay hoi vé6i diém séi la 37°C-
38°C (Imashuku, néu trén), va trong quy trinh san xuat mach nha, khi sdy kho
trong 10 ching han, néi chung ché pham bi dun néng, 1am bay hoi mot lugng
dang ké DMS. Tuy nhién, trong qué trinh 1am ngudi ché phidm mach nha binh
thudng, ¢ thé ¢ nhidu DMS duoc san xuét tir tién chit DMS (DMSP). Mot vu
diém chu yéu cua sang ché 1a khong c6, hodc chi cé rat it luong DMS duogc tao

ra trong ché pham mach nha (xem vi du 6; Fig. 5A).

Céc phuong phép lam giam lugng DMS trong mach nha di dugc mo ta.
Nhiéu phuong phép trong sb céc phuong phép nay dua trén viéc xt ly mach nha
bang nhiét. Viéc xtr Iy bang nhiét néu trén c6 thé don gian la dun nong mach
nha, vi duy, trong khi séy kho trong 10 dé lam bay hoi DMS tu do béng cach cép
hoi nuée. Do vay, viée xr Iy mach nha bang hoi nuée cé thé 1am giam luong
DMS tu do trong mach nha. Tuy nhién, cac phuong phéap chil yéu lam giam
lugng DMS tu do trong mach nha, nhung chi tac dong dén lugng SMM & mirc
do thép hon. Nhu néu trén, t6t hon 13 céc san pham thuc vit theo sang ché, nhu
ché phém mach nha chira cd DMS va SMM véi lugng nhé. Theo mét phuong 4n
clia sang ché, ché pham mach nha cta séng ché chi phu thudc vao budc xir ly
gi61 han kém theo viéc lam bay hoi va khir DMS tu do bé‘mg hoi nuéc, hoac theo
cach khac khong phu thudc vao budc xtr ly kém theo viéc lam bay hoi va khir

DMS tu do bang cach sir dung hoi nuéce trong khi siy kho trong 10.

Theo mét phuong 4n ciia sang ché, t6t hon 1a mach nha theo sang ché
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khéng duoc xir Iy bang mubi bromat, nhu kali bromat hodc canxi bromat.

Mach nha c6 thé duoc xu 1y tiép, vi du, biang cach nghién nhd d6 thu duoc
mach nha bét. Do vay, san phém thuc vat theo sang ché c6 thé 1a loai mach nha
bét ky, nhu mach nha chua dugc xtr ly, hodc mach nha nghién, hoac bét mach
nha. Mach nha nghién, hodc bot mach nha la cac hop phz‘?ln hoa hoc cua mach

nha nay, ké ca cac té bao chét khong c6 kha nang nay mam lai.

Tét hon, néu céc ché phém mach nha cua sang ché chira DMS tu do véi
luong téi da 1a 3, t6t hon néu tdi da 1 2, t6t hon nita néu ti da 12 1, thAm chi tdt
hon nita néu tbi da 12 0,5, nhu t6i da 14 0,2 ug/g. Ngoai ra, tot hon néu ché pham
mach nha cta sang ché chira SMM véi lugng ti da 14 2, t6t hon néu tdi da 1a 1,

t6t hon nita néu ti da 13 0,5 pg/g.

Theo mot khia canh duoc uu tién, sang ché dé xuit ché phém mach nha
chira DMS tu do véi luong tdi da 1a 200, t6t hon néu tbi da 1a 150, tdt hon nita
néu téi da 13 100, tham chi t6t hon nita néu tdi da 13 50, nhu t6i da 14 25 ppb.
Ngoai ra, tot hon néu ché pham mach nha cia sang ché chira SMM véi luong t6i
da 1a 1000, t6t hon néu t6i da 12 500, tot hon nita néu t6i da 1a 250, tham chi tét
hon nita néu t6i da 14 100 ppb, con tét hon nita néu t6i da 13 50 ppb. Ciing tdt
hon néu ché pham mach nha ctia sang ché chita DMSP véi luong t6i da 1a 1000,
t6t hon néu téi da 1a 500, t6t hon nita néu ti da 13 100 ppb, con tbt hon nita néu

tbi da 1a 50 ppb.

Theo mot khia canh khéc, sang ché lién quan dén ché phidm mach nha
chtta DMSP véi lugng tbi da 13 5000, t6t hon néu t6i da 1a 2500, t6t hon nita néu
t6i da 1a 1000, tham chi t5t hon nita néu tbi da la 5 00, con tdt hon nita néu toi da
13 250, vi du téi da 1a 150 ppb. Ciing tét hon néu ché phdm mach nha xanh néu
trén chira DMS tur do véi lugng t6i da 1a 200, t6t hon néu ti da 1a 150, t6t hon

nita néu t6i da 13 100, tham tét hon nita néu tbi da 13 50, nhu i da 14 25 ppb.

Theo mdt khia canh khac, cac san pham thuc vét theo sang cheé la si 10,
nhu si r6 1ia mach hoéc si r6 mach nha lda mach. San pham thuc vat c¢é thé ciing

la san pham chiét cua lia mach hodc mach nha.
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Theo mot khia canh khac, cac san phém thuc vat theo sang ché 1a ché
phém i men dugc san xuét tir ché phém mach nha thu dugc tir cac hat lha mach
mang su dot bién trong gen ma héa MMT lam mét hoan toan hoat tinh MMT
(xem vi du 6; Fig. 5B). Ché phidm ¢ men néu trén c6 thé dugc san xuat ra chi tir
cac hat khéng chira MMT, hodc hon hop gom ca cac hat khac. Sang ché cling
lién quan dén céc ché phim 0 men dugc tao ra bing cach sir dung cay lta mach
khong chira MMT, hodc cac b phan cua nd, riéng r& hoac dugc trén véi cac hop
phén khéc. Trudce hét cac ché phém i men néu trén c6 thé 13, va/hodc thi hai 1a,
va/hodc con la ché phdm 0 men. Cac ché phidm G men c6 thé 13 ché phim G men
ngot, ché pham & men sbi, hoac hdn hop ctia chiing. N6i chung, ché phdm 0 men
chira nito amino va c4c hydrat cacbon c6 thé 1én men vé6i luong 16n, ché pham
nay chi yéu 1a maltoza. Trén Fig.8 minh hoa phuong phép chung dé san xuét
ché pham 0 men tir mach nha. N6i chung, ché pham Wi men duge san xuat biang
cach i mach nha véi nuéc trong qua trinh ngdm 1. Trong qué trinh ngdm 1, ché
phim mach nha/nuéc cé thé dugc bd sung ché pham giau hydrat cacbon bd
sung, vi du, cdy lta mach, cdy ngd, hoic cic san pham phu cua cay lta. Noi
chung, cac san phim phu cua ngii cdc chua dugc tao mach nha di biét chira
enzym voi luong rat nho, tao ra su bd sung v61 mach nha hodc cac enzym ngoai
sinh can thiét cho viéc chuyén hoa dudng va/hoic tao ra san pham chiét, ké ca

su tao ra nito' amino tu do.

Theo modt phuong an ctia sang ché, san phim thuc vt nay c6 thé 13 lta
mach chua duge tao mach nha ma, vi du, c¢6 thé 13 hitu ich 1am chat bd trg trong
khi ngdm u.

N6i chung, budc thtr nhét trong quy trinh san xuét ché pham 0 men 13
nghién mach nha sao cho nudc cé thé xam nhdp vao cac hat nho trong giai doan
ngim 1 nay - c6 thé dugc coi 13 md rong qua trinh tao mach nha bang cach khtr
polyme hoéa chat nén bing enzym. Trong khi ngam 1, mach nha nghién duoc u
v6i chat 1éng, nhu nuée. Nhiét do u duge giit hodc khong ddi (ngdm 0 déng

nhiét), hoic gia ting dan dan. Theo mdt phuong 4n duge wu tién, nhiét do ngam
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0 ban dau khéng cao hon 70°C, tét hon 1a khéng cao hon 69°C, do dé nhiét d6

ngam 1 ban dau c6 thé nam trong khoang tir 50°C dén 69°C ching han, nhu nim
trong khoang tir 55°C dén 69°C, vi du, nim trong khoang tir 55°C dén 65°C.
Néu nhiét d6 ngdm u ban dau qua cao, thi s& anh hudng dén hoat tinh enzym
trong khi ngdm U va c6 thé lam giam, hodc thdm chi phd huy céc hoat tinh
enzym mong mudn lam cho chét luong ché phim G men thay doi. Trong moi
truong hop, cac chét hoa tan duoc tao ra trong quy trinh tao mach nha va ngdm u
dugc gidi phong thanh phan doan 1éng néu trén. Budc loc sau d6 tach ché pham
1l men 10ng va cac hat ran ling xudng, cac hat rén nay c6 nghia la cac hat da st
dung. Ché phdm 1 men néu trén c6 thé cling duoc ky hiéu 1 "ché phim G men
thtr nhat ". Sau khi loc, ¢6 thé thu duoc "ché phrflm u men thir hai" béng cach suc
khi bing nuéc néng. Vi du khéng giéi han pham vi cla sang ché vé cac quy
trinh thich hop dé tao ra ché phim 1 men d3 dirge Briggs va céc dong tac gia

(1981) va Hough va cac dong tac gia (1982) mo ta.

Céc ché phdm @ men thir nhét, tht hai, ché pham 1 men tiép theo c6 thé
duoc hon hop, va sau d6 dugc dun s6i. Ché phém 1 men chua dugc dun soi, ché
pham @ men thir nhét tinh khiét hodc ché phdm 4 men hdn hop déu duoc goi 1a
"ché phim U men ngot", trong khi sau khi dun sbi ché pham G men nay c6 thé
duge goi 1a "ché phidm G men s6i". Néu ché phidm 0 men nay can duoc str dung

trong san xuat bia, thi ciy hoa bia thuong duge bd sung vao trude khi dun soi.

Ché pham & men c6 thé ciing duoc séan xuét ra bang cach G ciy laa mach
khong chia MMT, hodc cdc bo phan cua nd, nhu cdy lda mach khong chira
MMT chua dugce tao mach nha, hoac cac bd phan cua nd, véi mdot hodc nhiéu
enzym thich hop, nhu cic ché phidm enzym, hodc ché phim enzym, vi du,
Ultraflo hoic Cereflo (Novozymes). Ché phdm & men nay c6 thé ciing duoc san
xuét ra bang céach sir dung hdn hop gdm mach nha va lia mach chua duoc tao
mach nha, hodc cac by phan ctiia nd, hoac chi lta mach chua duogc tao mach
nha, tlly y b6 sung mét hoic nhiéu enzym thich hop vao trong qua trinh tao ra

ché phdm G men néu trén, cu thé 1a amylaza, glucanaza (ot hon 13 (1-4)- va/hodic
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(1-3,1-4)-(3-glucanaza), va/hodc xylanaza (nhu arabinoxylanaza), va/hoic
proteaza, ho#c hon hop enzym bao gém mét hodc nhiéu enzym néu trén, vi du,

b6 sung hén hop enzym Ondea Pro (Novozymes).

Lua mach theo sang ché c6 thé duoc bd sung vao dich ngdm 1t mach nha
va dugc st dung lam chét bd tro. Dic biét hon, lta mach theo sang ché c6 thé
dugc s dung cung véi mach nha trong hon hop bat ky dé ngam 1, véi viée ¢o
hodc khong c6 enzym tao hat niu bia bén ngoai, nhu, nhung khong chi giéi han

0, cac ty 1€ lta mach:mach nha = 100:0, hoac 75:25, hodc 50:50, hoic 25:75.

Theo céc phwong phép nau bia truyén thdng, ché phdm @ men duoc dun
s6i trong thoi gian dai, néi chung nam trong khoang tir 60 phit dén 120 phut, s&
di nhu vay 14 do qué trinh dun s6i m¢ réng nhim lam giam lugng DMS, vi n6 dé
bay hoi. Tuy nhién, qué trinh dun s6i mé& rong 1a khéng mong mudn vi mét sé 1y
do khdc, vi qud trinh dun s6i m¢& rong doi hoi cung cip nhiéu ning luong. Ngoai
ra, viéc dun s6i néu trén c6 thé dan téi su phat sinh mui héi théi khong mong
mubn ctia aldehyt Strecker. Theo sang ché, ché phdm 0 men véi luong DMS nhé
c6 thé duoc san xudt tir cdy lua mach khéng chira MMT tham chi khong can qué
trinh dun s6i kéo dai. Nhu vay, ché phidm 1 men theo mot phuong an duoc uvu
tién cda sang ché duoc dun so6i tdi da trong 45 phat, tham chi t6t hon 1a tét da
trong 30 phut, toi da & 15 phit ching han. Diéu dang cht y 13, tham chi néu ché
phim 0 men sbi qué 1au, thi DMS c6 thé van sinh ra tit DMSP trong thoi gian
d6. Pic biét, ché phém u men theo sang ché duy tri dugc lugng DMS nho hon
dang ké so v6i ché pham 1 men thu duoc sau khi dun s6i ché pham 0 men theo
quy trinh thong thuong.

Theo mot phuong an bd sung cia sang ché, t6t hon 1a ché phim @ men
khong phu thude vao cacbon dioxit bing cach rira sau budc dun sbi va trude

budce 1én men.

Tt hon, néu ché phdm G men theo sang ché chira DMS v&i lugng nho
hon 30 ppb, tot hon 14 nhé hon 25 ppb, t6t hon nita 12 nhé hon 20 ppb, tham chi

t6t hon nita 1a nhé hon 15 ppb, con tbt hon nita 13 nhé hon 10 ppb, tham chi con
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t6t hon nira 1a nhé hon 5 ppb, con tét hon nita néu DMS khong phat hién duoc -
va/hodc chira SMM véi lugng nho hon 50 ppb, tot hon 14 nhé hon 40 ppb, tdt
hon nita la nhé hon 30 ppb, tham chi tét hon nita 1a nhé hon 20 ppb, van tét hon
nita 12 nhé hon 10 ppb, tham chi con t6t hon nita 13 nhé hon 5 ppb, tham chi tdt
hon nita [a SMM khong phat hién duoc.

Céc san pham thuc vat, hodc cac bd phan ctia chiing theo sang ché cé thé
cling 14 céc ché phdm thuc phim, thic an, va ché phim nguyén lidu co huong
thom chtra cdy lia mach mang su dot bién trong gen ma héa MMT lam mét
hoan toan hoat tinh cia MMT. Vi du, cac ché phém thuc phrflm co thé 1a, nhung
khong chi giéi han &, cac hat lta mach dugc tao mach nha va khong duoc tao
mach nha, bot lia mach, banh my, chdo dic, hon hop ngtli cde chira lta mach,
cac san phrflm chiam séc stc khoé, nhu do uéng chira 1ta mach, si r6 lua mach,
céc ché phém Itia mach tao thanh phién nho, nghién nhé hoac dugc ép dun. Cac
ché phém lam thac an, vi du, bao gém céc ché phém chira céc hat, va’/hoac bot
laa mach. Céc ché phdm nguyén liéu ¢ huong thom dugc mé ta trong phan
dudi day.

Sang ché ciing lién quan dén hdn hop céc san pham thuc vét dugc mo ta &
day. Vi duy, theo mot khia canh sang ché lién quan dén ché phdm dugc san xuét
ra bang hdn hop bao gom:

(i) ché phém éhtra cdy lta mach, hodc cac by phan ctiia nd, mang dot bién
trong gen ma héa MMT lam mat hoan toan hoat tinh ctia MMT; va

(i1) ché phém mach nha dugc san xuét tir cac hat khong chtra MMT.

Theo mot khia canh dugc wu tién, sang ché lién quan dén do uéng, tdt hon
1a d6 udng thu dwoc tir mach nha, thdm chi tbt hon 1a dd ubng cé cdn, nhu bia
chira DMS véi lugng nho, trong dé d6 udng ndy duoc san xuét ra bang cach su
dung lia mach hodc cac bd phan cua né khong chira MMT.

Vi vay, theo mot phuong 4n dugc wu tién, sang ché lién quan dén dd
uéng, t5t hon nita la dd uéng san xuit duoc tir mach nha, tham chi tét hon nita 1a

do udng cé con, nhu bia, d6 udng hodc bia néu trén chira:
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(i) DSM véi lugng nhd hon 30 ppb, tét hon 1a nhé hon 25 ppb, tét hon

nita 1a nho hon 20 ppb, tham chi t6t hon nita 14 nhé hon 15 ppb, con tdt hon nita
12 nhé hon 10 ppb, tham chi con t6t hon nita 1a nhd hon 5 ppb, con tét hon nita

néu khoéng phat hién duge DSM; va/hodc

(ii) SMM véi lwong nho hon 50 ppb, t6t hon 1a nhé hon 40 ppb, t&t hon
nita 1a nhé hon 30 ppb, tham chi t&t hon nita 13 nhé hon 20 ppb, con t6t hon nita
142 nho hon 10 ppb, tham chi con t6t hon nita 13 nhé hon 5 ppb, thim chi con tét
hon nira néu khong phét hién dugc SMM.

T6t hon 1a, d6 uéng duoc san xuét ra béng cach lén men Ita mach - hoéc
cac bo phan ctia né khong chira MMT, hodc san phém chiét ctia n6 - vi du béng
céch 1én men ché phim t men duoc san xuét bang céch st dung mach nha dugc
san xudt tir [ua mach khéng chira MMT, riéng ré hodc két hop véi cac hop phén
khac.

Tuy nhién, theo cac phuong 4n khac ctia sang ché, d6 ubng nay 13 db udng
khong 1én men, vi du ché phém U men, tot hon néu ché phém U men duogc san
xut tir mach nha khéng chira MMT. Ciing ndm trong pham vi cua sang ché 1a
dd uéng néu trén c6 thé duoc san xuit tir cdy lua mach chua dugc tao mach nha
hodc cac bd phan cta no, t5t hon 14 tir cay lta mach khong chira MMT hodc céac

b phan cua nd.

D06 udng nay c6 thé 1a d6 uong khong chira con, nhu bia khong chira con
hodc cac loai d6 uong khac khong chira con, nhu d6 uong mach nha khong chira

con, nhu lia mach nau mach nha.

Tuy nhién, t6t hon néu do uéng néu trén duogc san xuit tir ché phém mach
nha chtra cac hat lia mach khong chira MMT. Tét hon nita, néu do uéng néu
trén 1 bia. Bia ndy c6 thé 13 loai bia d& dugc cac chuyén gia trong linh vuc nay
biét dén. Theo mot phuong an, vi du bia nay la bia nhe. Tét hon, néu bia nay
dugc ndu bé'lng cach sur dung ché phém mach nha chira hat lta mach khong chira
MMT d4 nady mam. Tuy nhién, ché phdm mach nha nay co thé chira cic hop

phén khdc, vi du c4c hat ngfi coc khac dd nay mam hodc chua dugc ndy mam,
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nhu 14a mach hoang, lia my, va/hodc lia mach, hodc nguyén li€u thé chua nay
mam chira duong hodc cac ché phém thu duge tir chit liéu tho dugc tao mach

nha hodc chua dugc tao mach nha, ké ca cac ché pham si ro.

N6i chung can phai hiéu la trai qua thoi gian DMS c6 thé dugc sinh ra tur
DMSP, ké ca SMM. Vi véy, tham chi néu ban dau trong d6 udng khong c6 hodc
c6 rat it DMS, thi sau d6 DMS c6 thé tich liiy theo thoi gian. Tuy nhién, mét
muc dich clia sang ché 13 d& xuit d6 udng chira it hodc khong chira DMS - ngay
c4 sau khi cét giir.

Do d6, muc dich ciia séng ché 13 dé xuét d6 udng dugc san xuét tir cay lua
mach, nhu bia chira DSM véi lugng nhd hon 30 ppb, t6t hon 1a nhé hon 25 ppb,
t6t hon nita 12 nho hon 20 ppb, tham chi t6t hon nita 12 nhé hon 15 ppb, con tdt
hon nita 12 nhé hon 10 ppb, thim chi con tét hon nita 13 nhé hon 5 ppb, con tdt
hon néu khong phat hién dugec DSM sau khi ct gitr it nhét 1 tudn, t6t hon 14 it
nhat 2 tudn, tot hon nita néu it nhét 14 3 tudn, tham chi tt hon nira néu it nhét 1a
4 tuan, nhu ndm trong khoang tir 1 thang dén 3 thang, vi du, ndm trong khoang
tir 3 thang dén 6 thang, nhu nim trong khoang tir 6 thang dén 12 thang, vi du,
duoc cét gitt hon 1 nim. Viéc cét gift bia dugc thuc hién & nhiét do nim trong

khoang tlr 5°C dén 40°C, nhu nim trong khoéang tir 15°C dén 40°C.

Hon thé nita, tot hon 13 d6 ubng theo sang ché khéc biét & chd né cé tinh
chat vé mui vi tot hon. Cu thé, tét hon la db uéng theo sang ché khac biét & chd
no c6 mui vi thom hon va ngat huong hon so véi bia tuong tng "thong thuong"
(xem vi du 7; Fig. 6). Khéng bi rang budc béi ly thuyét, sang ché dé xuét ly luén
1a DMS va SMM véi luong nhé, tham chi khong chita DMS va SMM déu lam

gia tdng cdm nhén vé huong vi thom va dam.

Tét hon, néu hvong vi thom va ngét duge xac dinh bang hoi dong chuyén
gia danh gid huong vi bia. Theo cac phuong 4n néu do udng la bia, thi tét hon
néu hoi dong chuyén gia danh gia huong vi bia 1a ngudi ném bia chuyén nghiép.
O day "hoi dong chuyén gia danh gia huong vi bia" cling duge goi 13 "hoi dong

chuyén gia dénh gia huong vi bia dugc dao tao", hodc "hoi dong chuyén gia
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danh gia huong vi bia". Mic du c6 kién thirc tot ring chinh DMS c¢6 tac dong
sdu sic dén céc tinh chit vé mui vi cua bia, nhung mét s hoi dong chuyén gia
danh gid huong vi bia c6 thé biéu hién xu hudng dua ra nhiing danh gia khong
chinh xéac vé& huong vi da yéu té giéng nhu luu huynh. Ly do nay don gian la vi
cac chuyén gia danh gid nay van “hidu chinh” mot cach khéng thich hop khi
ching c6 két qua khac nhau trong cam nhén vé hvong vi. Tré ngai phtrc tap nay
da dugc giai quyét, nhu duoc mé ta & day, bang cach xay dung hoi déng chuyén
gia danh gia huong vi bia dugc dao tao mot cach toan dién gém it nhat 9 ngudi
ném thir bia, nhitmg nguoi ndy ¢6 k§ nang mang tinh quyét dinh dé danh gié tinh
chét v& mui vi cla este, ruou cao cap, cac hop phan luu huynh, va d¢ dac cua

bia.

Do vay, hoi dong chuyén gia danh gid huong vi bia nay phai gém it nhat 9
ngudi, tot hon 14 ¢6 tir 9 dén 20 ngudi, nhu c6 tr 9 dén 12 nguoi, ¢6 10 nguoi
chang han. Tét hon, néu mdi thanh vién cua hoi dong chuyén gia danh gia
huong vi bia phai dugc dao tao mot cach toan dién, cu thé 1a mdi thanh vién nay
phai cé k¥ ning dé danh gia tinh chit vé& mui vi cla este, rugu cao cép, cac hop
phﬁn luu huynh, va do dic cua bia. Sau d6, mdi thanh vién cia hoi déng chuyén
gia dénh gia huong vi bia c6 thé danh gia huong vi khéac nhau va ghi vao phiéu
theo thang diém tir 0 dén 5. T6t hon, néu nhiing tinh chét vé huong vi dugc chon
tr nhém bao gém cép mui vi déng, chét lugng vi déng, do dac, do can béng, do
tuoi, tinh dé uéng, huong thom, d6 este, do rugu/dung méi, huong vi, dd uéng
khong cé cdn, mui vi nhua, mui vi mach nha, vi can hat, vi duong théng, vi

chay, luong phenolic, lugng luu huynh, do axit, va do ngot.

Khi st dung phuong phap néu trén, tot hon 1a db udng theo sdng ché dat
dugc diém s cao hon vé it nhit mét, tét hon néu it nhét 13 hai, thdm chi t6t hon
nfta néu it nhét 13 3, vAn t6t hon nita néu it nhit 1a 4, thAm chi con t6t hon nita
néu tit ca céc tinh chét vé huong vi thom/dam dugc chon tir nhom bao gém
huong thom, vi este, d ruou/dung moi, lugng hoa, va dd uéng khong co cdn so

vO1 do udng voi luong etanol tuong tu, va dugc san xuat tir lia mach hoang, tot
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hon 1a tr cv. Power, khi profin este/ruou cta ca hai do uong dugce diéu chinh dé
tré nén giong nhau, va cac do uong nay déu duoc san xuat ra theo cich giong

nhau.

Hon thé nita, bang cach st dung phuong phép néu trén, tot hon 1 d6 ung
theo sang ché ¢6 diém s6 cao hon vé it nhit mot, t&t hon néu it nhét 1a hai, thdm
chi con tét hon nita néu tit ca ba tinh chat chung vé do can bang, do tuoi, tinh d&
uéng so véi do uéng véi luong etanol twong tu, va dugce san xuét tir lia mach
hoang, tot hon 1a tir cv. Power, khi profin este/rugu cua ca hai do uéng duoc
diéu chinh dé tré nén gidng nhau, va cac dd ubng nay déu dugc san xuét ra theo

céch giéng nhau.

Bing cach st dung phuong phép néu trén, tot hon 1a dd udng theo sang
ché c6 diém sb it nhét 1a 0,1, t5t hon néu it nhét 1a 0,2 diém cao hon vé do tuoi
va/hodc db este so v6i do uéng véi luong etanol tuong tu, va duoc san xuét tir
ltia mach hoang, t6t hon 13 tir cv. Power, khi profin este cua cé hai dd ubng dugc

diéu chinh dé trd nén giong nhau.

Trong trudng hop cia sang ché, profin este/ruou duge xem 1a nhu nhau
néu 12 hop chét néu trong Bang 1 dugc didu chinh dén cc muc gidng nhau
(cling xem vi du 7), tirc 1a db udng chira cing mot lugng ciia 12 hop chét néu
trong Bang 1, £20%. Lugng etanol dugc coi 1 nhu nhau néu ching giéng nhau,
+20%, t6t hon 13 gidng nhau, +10%.

Nhu vay, t6t hon 13 db udng theo sang ché chuia lwong ctia 12 hop chét

duogc didu chinh (xem Bang 1 va vi du 7) véi luong;:

(1) Axetaldehyt 1,20 ppm £20%;
(i1) Etylformiat 0,24 ppm +20%,;
(111) Etylaxetat 23,40 ppm +20%;
(iv) Isobutylaxetat 0,05 ppm +20%;
(v) 1-Propanol 13,80 ppm +20%;
(vi) Isobutanol 9,60 ppm +20%;

(vii) Isoamylaxetat 3,43 ppm +£20%;
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(viii) 1-Butanol 0,23 ppm £20%,;
(ix) Ruou isoamylic 52,00 ppm +20%;
(x) Etylhexanoat 0,13 ppm £20%;
(x1) n-Hexylaxetat 0,01 ppm £20%;
(xii) Etyloctanoat 0,33 ppm £20%.

khéc biét ¢ chd, nd co diém sb it nhat 1 1, tét hon néu it nhét 13 2, tdt hon nita
néu it nhit 12 3, tham chi tot hon nita néu it nhat 1a 4, con tt hon nita néu it nhét
1a 5, tham chi con tbt hon nita néu tit ca cac tinh chét néu duéi day (néu duogc

xac dinh nhu dugec mo ta trong vi du 7):

(i) "d6 can bang" (diém sb it nhét 13 2,5, t6t hon néu it nhét 14 2,7);

(i) "do6 twoi" (diém s6 it nhat 13 2,5, t6t hon néu it nhat 14 2,7, tdt hon nita
néu it nhat 14 2,9, con tét hon nita néu it nhat 1a 3,1);

(iii) "tinh d& udng" (diém sb it nhat 1 2.5, t6t hon néu it nhét 13 2,7, tbt
hon nita néu it nhat 14 2,9, con tét hon nira néu it nhét 14 3,0);

(iv) "huong thom" (diém s it nhat 1a 2,5, t6t hon néu it nhat 1a 2,7, tbt
hon nita néu it nhit 13 2,9);

(v) "d6 este"(diém sb it nhét 1a 2,5, tt hon néu it nhit 1a 2,7, t6t hon nita
néu it nhét 14 2,9, con tdt hon nita néu it nhét 13 3,0);

(vi) "d6 ruou/dung mbi" (diém sb it nhat 1a 1,5);

(vii) "luong hoa" (diém s it nhat 1a 1,7, t6t hon néu it nhét 1a 1,9);

(viii) "do ubng khéng cé con" (diém sb it nhét 1a 1,8);
tdt hon nita 13 céc tinh chét sau (néu dugc xac dinh nhu dugc mo ta trong vi du

7):

(i) "d6 tuoi" (diém sb it nhat 13 2,5, t&t hon néu it nhét 12 2,7, t6t hon nita
néu it nhét 1 2,9, con tdt hon nita néu it nhét 1a 3,1);

(ii) "tinh d& udng" (diém sb it nhit 1a 2,5, tbt hon néu it nhét 13 2,7, tét
hon nira néu it nhit 12 2,9, con tét hon nita néu it nhat 13 3,0);

(iii) "huong thom" (diém sb it nhat 1a 2,5, t5t hon néu it nhat 1a 2,7, tdt

hon nita néu it nhit 1a 2,9);
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(iv) "do este" (diém sb it nhét 14 2,5, t6t hon néu it nhét 1a 2,7, tot hon nita

néu it nhat 13 2,9, con tét hon nita néu it nhét 14 3,0).
Vi vay, tot hon 1a d6 udng theo sang ché co:

(i) "do tuoi" diém sb it nhat 1a 2,5 theo thang diém tir 0 dén 5 néu duoc
danh gia boi hoi dong chuyén gia danh gia huong vi bia; va/hoic

(ii) "tinh d& ubng" diém sb it nhét 1a 2,5 theo thang diém tir 0 dén 5 néu
dugc danh gia boi hoi dong chuyén gia danh gia huong vi bia; va/hodic

(iii) "huong thom" diém s it nhat 1 2,5 theo thang diém tir 0 dén 5 néu
dugc danh gia boi hoi dong chuyén gia danh gia hwong vi bia; va/hodc

(iv) "mui vi este" diém sb it nhét 13 2,5 theo thang diém tir 0 dén 5 néu

duoc danh gid boi hoi dong chuyén gia dénh gia huong vi bia;

voi diéu kién profin este/rugu cia dd uéng nhu duoc biéu thi trong vi du 7, Bang
1 & cot "khong chira MMT" ma hdn hop cta hop chit 1 va hdn hop ctia hop chat

2 dugc bo sung vao.

Cu thé, sang ché dé cap dén sy c6 mit cia DMS trong db ubng c6 thé che
mui vi cua este. Do dd, muc dich cua sang ché 1a dé xuét dd uéng c6 diém sb
cao hon vé mui vi este, trong d6 mui vi ndy duoc dénh gia béi hoi dong chuyén
gia danh gia huong vi bia dugc dao tao - tot hon 1a hdi dong chuyén gia danh gia
huong vi bia dugc dao tao nay gém it nhat 9 thanh vién - so véi dd udng duogc
san xuit ra theo cach tuong tu, nhung chua it nhét 100 ppb DMS, nhu chua tir
100 dén 200 ppb DMS, hodc so véi d6 ubng dugc san xuét ra theo cach tuong
ty, nhung chta it nhat 50 ppb DMS, nhu chira tir 50 dén 100 ppb. Tét hon, néu
diém sb néu trén vé vi este it nhat 1a 0,5 diém, t6t hon néu it nhat 14 0,7 diém, vi
du, it nhét 0,9 diém, cao hon néu vi este nay dugc xac dinh theo thang diém tix 0

dén 5 nhu duoc mo ta trén day.

Sang cheé cling lién quan dén cac phuong phéap san xuat do uong néu trén,

t6t hon 14 phuong phép nay bao gdm céc bude:

(i) tao ra ché phim mach nha chira cac hat ndy mam khéng chira MMT;
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(ii) xir Iy ché phAm mach nha néu trén thanh do ubng;

nho d6 thu duoc dd ubng chira DMS véi lugng nhé hon 30 ppb, ot hon 1a nhod
hon 25 ppb, tot hon nita 14 nhé hon 20 ppb, tham chi tét hon nita 1 nhé hon 15
ppb, con tét hon nita 1a nhé hon 10 ppb, tham chi con tét hon nita 1a nhé hon 5

ppb, con tét hon nita néu khéng phét hién dugc DMS.

Theo mdt phuong 4n duge wu tién, dd udng nay 13 bia. Trong truong hop
nay, t6t hon néu budc xur Iy bao gbém viéc tao ra ché pham U men tir ché pham
mach nha néu trén, vi du, bing phuong phap bat ky dugc mo ta trén day, va

buéc 1én men ché pham U men nay.

Theo thuét ngit chung, d6 udng c6 con - nhu bia chang han - ¢6 thé dugc
san xult tir cac hat lGa mach duoc tao mach nha va/hodc chua duoc tao mach
nha. Ngoai cdy hoa bia va men, mach nha con dong gép vao mui vi va mau cta
bia. Hon thé nita, mach nha con thuc hién chic nang lam ngudn dudng 1én men
ctia cac enzym. Quy trinh chung vé san xuét bia dang so d6 duoc thé hién trén
Fig. 8, trong khi phan md ta chi tiét vé cac phuong phap tao mach nha va niu bia
c6 thé dua trén, vi du, céc cong bd cua Briggs va cac ddng tac gia. (1981) va
Hough va cac dong tac gia. (1982). Hién c6 mot sb phuong phap dugc cap nhat
thuong xuyén dé phan tich cac san phém lta mach, mach nha, va bia. Vi du, cic
phuong phap nay bao gém, nhung khoéng chi gi61 han &, American Association
of Cereal Chemists (1995), American Society of Brewing Chemists (1992),
European Brewery Convention (1998), va Institute of Brewing (1997). Can phai
nhan thay rang nhiéu quy trinh dic biét dugc su dung dbi v6i nha méy bia nhét
dinh, vé6i nhitng phuong 4n rat quan trong lién quan dén so thich cua nguoi tiéu
dung dia phuong. Phuong phap san xuat bia bt ky nhu vay c6 thé duoc st dung
theo sang ché.

Ché phém mach nha cua do uéng néu trén - vi du, ké ca bia, dd uéng tor
mach nha, hodc ché phdm 0 men khong 1én men - ¢6 thé thu duoc nho phuong
phap bat ky duoc mé ta trén day ching han. Ché pham U men c6 thé duge san

xuat tir ché pham mach nha néu trén.
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Tét hon, néu buéc thir nhat cua quy trinh san xuét bia tir ché phdm 0 men
kém theo viéc dun sdi ché phdm U men nay. Trong qué trinh dun s6i, cac hop
phan khéc c6 thé duoc bd sung vao, nhu si ro ngii cbc hodc ciy hoa bia, trong dé
ciy hoa bia c6 thé tao ra vi dang thong thuong va cdc dic tinh thom ngon cua
bia. Viéc dun s6i ché phdm 0 men c6 thé cling gay ra su két tu gifta cac
polyphenol va céc protein bién tinh c6 thé két tua trong céc giai doan tiép theo
clia quy trinh san xuat bia. Ngoai ra, viéc dun sbi ché phim 4 men c6 thé lam
bay hoi cac hop chat dé bay hoi, ké ca DMS. Tuy nhién, nhu néu trén, ché phdm
G men duoc san xuit tir lGa mach khong chita MMT chira rat it, hodc khong
chira DMS, do d6 c6 thé 1am giam déng ké thoi gian dun s6i ché phdm 4 men
ndy. Sau khi dugc 1am ngudi, ché phdm & men nay dugc chuyén dén cac bé lén
men cha men, tot hon 13 men ndu bia ctia cdc loai Saccharomyces
carlsbergensis. Ché& phim 1 men nay s& dugc 18n men trong khoang thoi gian
thich hop, néi chung 1a trong khoang tir 1 dén 100 ngay. Trong qua trinh 1én
men m& rong moét s ngay, dudng duoc chuyén héa thanh rugu va CO,, kém

theo su phat trién cia mot so tinh chat vé mui vi khéc.

Tiép theo, bia nay co thé duoc xu ly tiép, duoc lam lanh chéng han. Bia
nay co thé cling dugc loc va/hodc duge xu ly dé tr& thanh bia nhe - qua trinh
phat trién huong thom dé chiu va khoéng con vi cia men. Ciing c6 thé bd sung
cac chat phu gia. Hon thé nita, CO, c6 thé dugc bd sung vao. Cudi cing, bia nay

c6 thé dugc thanh trung va loc, trude khi duge dong chai hodc hép.

CA4c phuong phép hién c6 khac nhau dé xac dinh xem lidu cé phai cay lua
mach hozc san phdm thuc vat duoc san xut tir cdy lia mach mang su dot bién
trong gen mi héa MMT lam mét hoan toan MMT chtic ndng hay khong. Noi
chung, cac san pham thuc vat s& chia it nhit mot sd ADN hé gen tir cdy dung dé
san xuat ra ching. Vi vdy, mach nha s& chia luong 16n ADN hé gen, nhung
tham chi lia mach hodc cac san phém chiét mach nha, nhu ché phém U men, co
thé chira ADN hé gen tir [a mach hodac mach nha néu trén. Ngoai dod uéng trén

co sO lta mach, nhu bia, do uong nay c6 thé chira ADN hé gen tir ciy néu trén.
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Béng cach phan tich ADN trong san phém thuc vat, c6 thé xac dinh dugc lidu c6
phai san pham thyc vat duoc san xudt tir cdy mang su dot bién trong gen ma hoa
MMT 1am mét hoan toan MMT chirc nang hay khong. Vi du, su dot bién néu
trén c6 thé 14 thé dot bién bét ky chira gen MMT dugc md ta trén day trong phan
"Mat enzym MMT chiic nang". ADN hé gen nay c6 thé dugc phan tich bing
phuong phap hitu ich bét ky, nhu phuong phdp xac dinh trinh tu hodc phuong
phap trén co s& mé rong, ké ca phuong phép trén co sé PCR. Néu sy dot bién cu
thé trong gen MMT duoc gia dinh, thi c6 thé sir dung phép phan tich tinh da
hinh, phép phan tich SNP chang han. Phép phan tich nay c6 thé duoc thuc hién
nhu duoc mo ta trong vi du 13 va 17 dudi day. Chuyén gia trong linh vuc nay
hoan toan cé thé 1am thich tng phép phan tich SNP dic biét dugc md ta trong

cac vi du nay dé dung véi cac sy dot bién hoac nguyén liéu khic.

Néu céc san phém thuc vat néu trén chi duoc san xuét tir cay lta mach
mang su dot bién trong gen ma héa MMT, 1am mét hoan toan MMT chitc nang,
thi sy c6 mat cia ARN thong tin MMT va/hodc protein MMT cua lia mach so
v6i su vang mat cua cua ARN théng tin MMT va/hodc protein MMT cua lua
mach nay c6 thé 1a chi béo liéu ¢ phai san pham thuc vat ndy dugc san xudt tir
lta mach khéng chira MMT hay khéng. Do do, c6 thé thuc hién viéc phén tich
san phdm thuc vat bang phép tham tach Western, hoic phuong phap phén tich
protein khéac, hodc bang phuong phap RT-PCR, hodc bang phép thdm tach
Northern, hogc bang cic phuong phap phan tich ARN théng tin khac. Cac phép

phéan tich nhu vay la dac biét hitu ich néu san phém thuc vat nay la mach nha.
SMM va DMS

Luong SMM va DMS trong san phim thuc vét c6 thé duogc x4c dinh bang
phuong phép thich hop bat ky. SMM cé thé duge xac dinh chil yéu nhu duoc
md ta trén day trong phan "Trong cdy lia mach mit hoan toan MMT chic
ning", trong d6 mé ta viéc xc dinh luong SMM trong mau ciy lua mach. Vi
vy, SMM c6 thé dugc xac dinh bing cach lién két n6 véi hop chit, nhu hop
chit OPA, va xac dinh phd huynh quang, vi du, bing cach s dung thiét bi
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UPLC. Dé do khéi lugng, c6 thé xac dinh dién tich phd sic ky tuong tng véi
diém dinh SMM.

Pé do chinh xac hon, ca luong DMS va lugng DMSP (nhu SMM), hop
chit SMM duogc do du6i dang DMS sau khi hoat héa, tét hon 1a dugc xac dinh
bang cach sir dung sic ky khi mao dan c6 do phan giai cao. Téng luong DMS
trong cac mau ché phim U men hodc bia dugc xac dinh & day dudi dang tong
luong DMS tu do va dang tién chit cua nd, duogc ky hiéu la DMSP. Br:ing cach
st dung céch xé4c dinh nay, lugng DMSP ciia mau ché phdm 1 men hodc bia cd
thé dugc xac dinh muc chénh l1éch gifta tdng lugng DMS (do duge trong mau da
dun séi, tot hon 14 trong mau di dugc dun sdi trong moi truong kiém trong 1
gi®), va lugng DMS tu do (do dugce trong mau chua duge dun sbi). Vi du 6 md

ta chi tiét cac phuong phap wu tién dé do lwong DMS tng va DMS tu do.
Gay dot bién bang phuong phap héa hoc

Pé tao ra cy laa mach mang dot bién trong gen mi héa MMT, 1am mét
hoan toan hoat tinh cuia MMT theo sang ché, phai tao ra mot lugng rat 16n cac
thé dot bién lia mach bang phuong phap dot bién thich hop bat ky, vi du bing
céch sir dung phuong phap dot bién cac hat lia mach bang phuong phap hoéa hoc
- phuong phap nay 1 di biét dé tao ra cic dot bién ngdu nhién. Viée gay dot
bién lta mach nay c6 thé duge thuc hién bing cach sir dung héa chit gay dot
bién. Tuy nhién, tt hon 14 n6 dugc thuc hién bang cach xir 1y céc hat bang
NaNj (xem Fig.7), cho phép céc hat séng sét ndy mam, tiép theo phén tich cac
cdy doi sau. Cay hinh thanh ndy sinh truéng tir cac hat dugc gay dot bién, goi 13
cay doi MO, ciy nay chira cac thé ghép khac kiéu ddi v6i dot bién nhét dinh. Cac
cay doi sau duoc chon sau khi tu thu phén goi la doi M1, trong do dot bién nhét
dinh tach ra thanh cac thé khéc kiéu va ddng hop tir tuong tng.

Viéc xit Iy cac hat ia mach bang NaNj [a khong tuong duong véi viée xir
ly mét té bao lta mach don 1é, vi c4c hat nay sau khi xt ly s& chira mot s6 té bao
khong cé dot bién va cac té& bao c6 dot bién co ADN khéc nhau. Cac dot bién bi

mat trong cac té bao dong hé pha khong dan t6i dong té bao mam, c6 nghia muc
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tiéu la dua chat gay dot bién vao mot sb té bao ma phat trién thanh cac mé sinh

san, gop phan vao viéc phat trién doi M1.

Pé danh gi4 tong thé hiéu quéa gay dot bién, cac thé ghép bach tang va cay
bach tang co thé 1an luot dugc tinh & cdc doi MO va M1. Diém sb cta chat gay
dot bién 1a ham s clia cac ciy sdng s6t dua ra su du dodn vé hiéu qua gay dot
bién, trong khi diém s cta chét gdy dot bién 12 ham sb cia cac hat duoc xr ly

lai cung cap s do téng hop vé ca hidu qua gdy dot bién va lam chét hat.

Pang luu y 13 cac té bao ¢ cac co ché dam bao chét luong hau nhu & mbi
buéc biéu hién gen, c6 kha nang diéu tiét anh hudng cua cac dot bién gdy ton
thuong. Mot vi du da dugc nghién ctru ky trong sinh vt cé nhén thuc 13 sy phan
i ARN thong tin do dot bién dbi nghia gdy ra, duoc ky hiéu 1a NMD, ma can
tro su téng hop cuia cac protein bi cht cut som gay hai (Maquat va Carmichael,
2001; Wu va cac dong tac gia, 2007). Trong NMD, codon tén cung dugc nhan
dang duéi dang sém béi vi tri clia n6 twong Gmg véi cac phan tir 1am mét 6n dinh
cudi. Cac dot bién ma tao ra cac codon tan cung sém (déi nghia), dugc ky hiéu
1a PTC, d6i khi 1am gia ting nhu luong céc san phidm phién ma duoc tach intron
c6 thé thay thé 14n nhau ma bo qua cic dot bién tAn cong, nho d6 vé tiém ning

tiét kiém protein chirc nang (Mendell va Dietz, 2001).
Nhan gidng cy trong

Su phét trién cia cdy trong c6 thé dugc thdy nhu 14 qua trinh kéo dai bit
dau vai viéc dua vao dau hiéu méi. Tr quan diém cua ngudi nhan gidng cay, doi
khi budc nay c6 thé 1am cho ciy c6 profin tdng thé it mong mudn hon vé céc
tinh trang néng hoc so véi cac loai hién c6 ban trén thi truong. Do d6, theo mot
phuong 4n duge wu tién, muc dich cta sang ché 13 dé xut ciy lua mach hitu ich
vé mit noéng hoc mang dot bién trong gen ma héa MMT, lam mét hoan toan

MMT chtre nang.

Ngoai dau hiéu khong chira MMT, céc yéu to khac cé thé cling dugc cin
nhac trong linh vuc nay dé san xuat ra giong lia mach tao mach nha cé ban trén

thi truong, ké ca, nhung khong chi gidi han ¢, nang suét hat, kich thuéc hat, va

-57 -



22743
cac thong sb lién quan dén viéc tao mach nha hodc nhan giéng. Vi nhiéu, néu
khong phai tat ca, cac ddu hiéu nay dang trong qué trinh kiém soét di truyén, nén
sang ché ciing dé xuit ciy lta mach hién dai, dong hop tir, nang suét cao cé thé
duoc san xuét tir viéc lai chéo v6i cay lua mach khong chira MMT. Hat cua cay
ltia mach nay tao ra chét liéu thé méi khéng chira enzym MMT chiic nang. Nha
nhan gibng ciy lua mach cé tu phdi nay s& c6 kha ning lai chéo cay lua mach
khong chita MMT theo sang ché véi céc cay lia mach khéc, va sau d6 chon loc
va phat trién céc doi sau ¢ cac dau hiéu tao ra cay trong tot hon. Céc doi sau
nhu vay ciing duoc coi 13 mot phan cia sang ché. Theo cach khac, nha nhan
gidng cdy lia mach nay cé thé dung céc cay theo sang ché dé gay dot bién tiép
dé nha san xuét tao ra cic cy trong méi thu dugc tir cay lta mach khong chua

MMT.

Cay lta mach theo sang ché co6 thé dugc sir dung trong noé luc nhan giong

theo so db thich hop bét ky.

Mot muc dich khéc cua sang ché 13 dé xuét cay lia mach co6 cung mot tinh
trang ndng hoc 1a du hiéu khéng chira MMT. Do dd, sang ché ciing hudng téi
céc phuong phép trong cdy lua mach méi khong chira MMT biang cach lai chéo
cdy lia mach bd me doi thir nhat véi cady lta mach bd me doi tht hai, trong do
cdy thtr nhit hodc tht hai nay 13 ciy lta mach khong chita MMT. Ngoai ra, ca
cay lia mach thir nhat va thir hai nay déu 1 giéng lta mach khong chita MMT.
Vi vdy, phuong phép bét ky trong sd céc phuong phap sau st dung giéng lta
mach khong chita MMT la mot phén cua sang ché: su tu phéi, lai nguoc, lai
quan thé, va phuong phép twong tu. Tat ca cac cay duogc san xuét ra bang cach
str dung gidng lua mach khong chira MMT lam doi bd me déu nim trong pham
vi clia sang ché, ké ca cac ciy lua mach phét trién tir cdc loai san xuit dugc tir
giéng lta mach khong chira MMT. Lua mach khong chira MMT cé thé dugc st
dung dé bién doi tu phdi trong céc truong hop khi ADN ngoai sinh dugc dua

vao va dugc bieu hién trong cay hoac mé cay khong chira MMT.

Cac phuong phap lai nguoc c6 thé duge sir dung cling v6i sang ché dé
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dua diu hiéu khong chita MMT cua cdy lua mach da dugc gay dot bién vao
gidng khéc, vi du, vao cdy trong khac, nhu vao ching cv. Scarlett hodc cv.
Jersey - c4 hai chiing nay déu 14 cdy lua mach tao mach nha duong thoi, nang
suat cao. Theo quy trinh lai nguoc chuéan, giéng gbc dang quan tam, tirc 13 cay
bb me truy hoi déng quan tdm, dugc lai chéo véi gibng thir hai (tic 1a cay bb me
khéng truy hoi), mang mét gen duy nhit dang quan tdm can dugc chuyén. Cay
doi sau thu dugc khong chira MMT tir viéc lai chéo nay sau do duogc lai chéo
vao cdy bd me truy hoi, v6i quy trinh ndy dugc lap lai cho dén khi thu dugc cy
lta mach trong d6 chu yéu 1a tit ca cac dic tinh duoc quy dinh béi cay bd me
khong truy hoi duoc khéi phuc trong cdy duoc san xuat ra, ngoai su thiét lap di
truyén dugc chuyén cho cdy bd me khong truy hdi véi dau hiéu khong chira
MMT. Cubi cing, cdy lai ngugc sinh ra sau cung 13 ciy duoc ty phdi dé thu

duge ciy doi sau bang cach nhan gidng thuan khiét, khéng chira MMT.

Viéc c6 dugc ciy bb me truy hdi thich hop 1a duoc vu tién trong quy trinh
lai nguroc thanh cong, c6 muc tiéu bao gém viée dua diu hidu khong chira MMT
vao gidng cay gdc. Pé thuc hién didu nay, su thiét 1ap di truyén cua giéng cay
truy hdi dugc cai bién véi du hiéu khéng chira MMT tir cdy b6 me khong truy
héi, trong khi van gift lai duoc hiu nhu toan bd céc tinh chét di truyén cta loai
gbc. Mic du cac phuong phép lai nguoc dugc don gian héa khi tinh chét di
truyén nay dang duoc chuyén do alen trdi quy dinh, nhung c6 thé lai nguoc véi

dau hiéu khéng chira MMT 14 lan.

Mot cach dé tang téc quy trinh nhan gidng cy trdng bao gdm buéc nhan
ban dau céc thé dot bién sinh ra bang cach tmg dung viéc cy mo va k¥ thuét tai
sinh. Vi vdy, theo mot khia canh khéc sang ché dé xuét céc té bao, 1a cac té bao
ma khi sinh trudng va phan héa tao ra ciy lta mach véi du hiéu khéng chira
MMT. Vi duy, viéc nhan giéng c6 thé kém theo sy lai truyén théng, san xuét ra
cay thu duoc tir bao phan hitu thy hodc bang céch sir dung cac phuong phép ciy
tiéu bao ti.

Theo mot phuong 4n sang ché ciing dé xuat cay lia mach khong chi mang
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d6t bién trong gen ma hoa MMT, 1am mét hoan toan hoat tinh cia MMT ma con
c6 mot hodc nhiéu dot bién hitu ich bd sung. Vi du, cac dot bién b sung nay co
thé bao gdm céac dot bién trong gen cua lia mach dich ma lipoxygenaza-1
(LOX-1), nhu dot bién gay ra hoat tinh ctia LOX-1 & muc thp hon (vi du, thé
dot bién duoc mé ta trong Patent M§ No. 6660915 cip cho Douma A.C. va cic
ddng tac gia), hodc dot bién gdy ra su mat hoan toan chirc nang cia LOX-1, nhu
thé dot bién bat ky trong s6 cac thé dot bién néu trong Patent M§ No. 7420105
hodc trong cong bd don qudc t& WO 2005/087934 cia Breddam K. va cac dong
tac gia, cu thé céac thé dot bién nay chua trinh tu gen ma hoéa LOX-1 theo SEQ
ID NO:2 hodc SEQ ID NO:6 ctia Patent M s6 7420105 cép cho Breddam K. va
céc dong tac gia.

Nhu duge mé ta trong cac patent va cac don yéu cau cip patent néu trén,
mach nha khong chita LOX-1 ¢6 thé tao ra chét liéu tho cho viéc sdy kho trong
16 nhiét d6 thip trong qua trinh tao mach nha béi chinh né. Tuy nhién, thé dot
bién kép gom tb hop khong chira LOX-1-khong chita MMT s& t6t hon va 13 rt
hiru ich trong céng nghiép nhan gidng vi hoat tinh cta ca LOX-1 va MMT s& bi
bat hoat. Cay ltia mach nay c6 thé thu duoc bang cach lai cay 1ta mach theo sang
ché v6i ciy lta mach duoc md ta trong Patent My s6 7420105 hodc don yéu ciu

cap patent qudc t& WO 2005/087934 ctia Breddam K. va cac dong tac gia.
Vi du thwe hién siang ché

Cac vi du dua ra ¢ ddy minh hoa cac phuong an dugc wu tién cla sing

ché, va khong duoc coi 1a gidi han pham vi ctia sang ché.

Trir khi ¢6 chi din khac, cac ki thuét sinh hoc phén tir co ban dugc thuc
hién dé xur 1y axit nucleic, protein, va vi khudn nhu dugc mé ta trong 4n pham

cia Sambrook va Russel (2001).
Vidu 1
DMS che vi este cua bia

No1 chung, viéc mo ta dédc tinh vi nhu luu huynh duoc xem 13 kho khin,
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tham chi trong s6 nhiing ngudi cua hoi dong chuyén gia danh gia huong vi bia
noi chung. Thong thuong, chuyén gia danh gid bia st dung thudt ngit thong
dung "vi luu huynh" ma khong phai 14 tri s6 vi luu huynh c6 mang tinh chuyén
mon hod hon — vi du "mercaptan", "hydro sulfua" va "DMS" - dé xé4c dinh tri s6

cua vi luu huynh.

Sau khi thanh 1ap héi dong chuyén gia danh giad huong vi bia mé rong
gém 9 nguoi danh gia vi bia, cac thanh vién danh gia vi bia duoc dao tao mot
cach toan dién dé theo doi mui thom cla céc hop phan chtia lvu huynh, da ngac
nhién kham phé ra ring viéc bd sung cac hop phan luu huynh ¢6 anh hudng
manh dén su cam nhan cac hop phén c6 mui thom, tinh chét din dén diém s

thap hon vé vi este chang han va vé€ d¢ dac cua bia.

Trong cac thtr nghiém khac, DMS duoc chon dé dao tao hoi déng chuyén
gia dénh gid huong vi bia ndy. C4c mau bia, dugc béd sung bing hop phan chtra
luu huynh ndng do6 cao, duoc trinh cho hoi dong chuyén gia danh gia huong vi
bia nay, nhitng nguoi duoc hoi vé vi bia va cho diém céc dic tinh vé "do dic",
"vi este", va "DMS", theo thang diém tir 0 (khong c6 mat) dén 5 (nhiéu nhat).
MBbi loat thir nghiém bao gdm mot bia chudn c6 bén trén thi truong va hai mau

v6 danh, dung cho cac chuyén gia danh gia.

Trén Fig.1B minh hoa cic két qua vé& diém sé trung binh tir cac loat thir
nghiém bao gém cac mau bia 1an lugt duoc bd sung bang este va este/DMS. Két
qua khong ngo 1a viéc bd sung DMS, néu duoc két hop véi este, c6 anh huong
Am tinh dén diém sb vi este nhan théy duoc so v6i diém s nhan duoc béng cach
bd sung chi béng este. Tuong tu, tri sb do dac cua bia giam. biéu khong ngac

nhién 13, bd sung bing DMS lam gia tang diém sd vé tinh chat nay.

Céc két qua néu trén chimg minh rang kha ning cta cac chuyén gia danh
giad mdt thanh phan hwong vi duy nh4t dudng nhu la phu thudc rat nhidu vao
“bdi canh huong vi” nhu x4c dinh duoc béi cac thanh phan huong lidu khac.

Su phat hién ddng ngac nhién tir cac thir nghiém vé vi duge tom tit trén

Fig.1B, ciing tao co s& cho sdng ché bang cach dé xuit d6 udng véi luong DMS
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nho, va céc thé dot bién cla lta mach hitu ich cho viéc san xuét ra do uéng nay,
tirc 1a thé dot bién cia lta mach nay khong c6 kha ning téng hop SMM - sao
cho sir dung chét liéu thd tuong tng trong viéc san xuit dd udng khéng chi co
thé cho phép san xuét ra san pham véi luong DMS rét nho hoic khéng chira

DMS, ma con v6i trién vong vé céc cai thién dbi véi tri sb cla Vi este.
Vidu?2
Thiét 1ap thir nghiém sang loc, phuong phap 1

Céc hat duoc thu gom tir cdy 1a mach chung cv. Prestige va cv. Sebastian
duoc U riéng biét véi chit gay dot bién NaNj, tiép theo cac chi tiét thir nghiém
dugc Kleinhofs va cac dong tac gia (1978) dé xuét. Quy trinh dugc da biét chon
vi tiém ning cta né trong viée tao ra sy dot bién diém trong AND di truyén cua

lda mach.

Trong cac thir nghiém nay, cac hat dd duoc gy dot bién doi M1 duogc
nhén giéng trén cac ludng cla canh déng qua hai doi sau dé, rét cude 1a cho
ning suat cao tng véi cac cdy dong hop tir doi M3 nham muc dich sang loc. Céc
hat di duoc gy dot bién doi M3 duge ky vong 1a chira cac thé dot bién véi tan
suit 0,9-2,3 cho 10.000 hat (Kleinhofs va cac dong tac gia, néu trén). Luu ¥ 1a
céc hat doi M2 khong dugc sang loc.

Piéu tht vi 13, sang ché mb ta quy trinh sang loc ning suét cao dé phat
hién céac hat lia mach da duoc gdy dot bién doi M3 khong c6 hoat tinh MMT,
khéng tao ra su tong hop SMM c6 thé phét hién dugc trong khi tao mach nha.
Vi véy, nguoi ndp don nay da phét hién ra ring, SMM chu yéu tich tu trong bao
14 mam va 1 géc cua hat lia mach dang nay mam, va viéc phat hién SMM co6
thé khong thuc hién duoc bﬁng cach chiét cac axit amin ra khoi cdc md 14 cua
céc hat nay mam 4 ngay tudi duoc nghién nhd, tiép theo cho céc axit amin nay

phan tng v6i OPA dé tao ra cac san phim cao huynh quang (xem Fig. 2).

Trong diéu kién thuc t&, mdi tha nghiém dugc thuc hién béng cach cho
hai hat ndy mam tir mdi trong s6 94 thé dot bién tiém ning va hai cay hoang véi

mot to gidy whatman #1 1am gidy loc (296x20,9 mm). Thtr nghiém nay duoc lap
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lai d6i v6i nhiéu hat dot bién tiém nang (xem phan duéi dy). O thoi diém bt
dau ndy mam, bé sung 25 mL nudc may vao hop chat déo néu trén, sau dé bd
sung 15 mL nuéc mdy vao ngay nay mam thir 2. Sau khi ndy mam duoc 4 ngay,
cac md 14 ¢6 chibu dai 1-3 cm duoc chuyén t6i cac dia cét gt (ABgene), trong
d6 mdi trong s6 96 15 véi dung tich 1,2 mL chura hat thuy tinh duong kinh 5 mm
va 500 uL hon hop gém nude:metanol:clorofom theo ty 1& 12:5:6 (theo thé tich).
Sau d6, dia nay duoc lic trong 45 gidy véi thn sb 30 Hz trong may tron thi
nghiém MM 300 (Retsch). Tiép theo, dia nay dugc chuyén téi may ly tdm
(Rotanta 460R, Hettich), va dugc ly tdm véi tée do 4000 vong/phut trong 15
phut & nhiét do trong phong dé lam két tia chit khoéng hoa tan. 10 puL chat ndi
trén bé mat duoc dua téi dia 96 15 dang cat gilt (Waters, cat no. 186002481), va
dugc tron véi 200 uL H,O va 60 puL dung dich phan tng chtta hon hop gdm chét
phan ung OPA (Sigma, cat.no. P7914): axit 3-mercaptopropionic (Aldrich,
cat.no. M5801) theo ty 1& 15000:45 (theo thé tich). Hon hop nay duoc 0 & 4°C
trong it nhat 10 phut dé thu duoc din xuét dinh lugng ctia mau cac axit amin véi
OPA. Béng cach sur dung thiét bi UPLC trén co s& nudc dugc trang bi dau do
huynh quang, tdch 2 pL hdn hop duge tao dan xuét ndy trén cot 2,1 x30-mm
C18 Gemini chira cdc hat ¢& 3 um (Phenomenex, cat.no. 00A-4439-80), nho st
dung gradien rira giai bang cach trén pha dong A (dung dich dém NaH,PO, 40
mM, dugc didu chinh dén do pH= 7,8) va pha dong B [dung dich chia
axetonitril:metanol:nudc theo ty 18 45:45:10 (theo thé tich) nhu duoc md ta
trong 4n phim: (Phenomenex, 2006)]. Viéc kich thich cac dan xut OPA ria giéi
dugc ¢ budc séng 340 nm, trong khi birc xa anh sang do duoc & budce séng 450
nm. Vi du vé phd sic ky duoc thé hién trén Fig. 3A dé minh hoa profin rira giai
cua axit aspartic (Asp), axit glutamic (Glu), asparagin (Asn), serin (Ser) va
SMM. Vi muc dich cua dé an tong thé 1a nhan dang cay lua mach khéng c6 kha
nang tong hop SMM, tic 13 ciy c6 diém dinh trén phd sic ky twong tng 1a rat
nhé hozc tot hon 13 khong c6, nén hop chit SMM dugc dua vao.

Thiét 14p thir nghiém sang loc, phuong phap 2
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Song song véi cac th nghiém dugc mé ta trén day theo sang ché, cac cb
gang duoc thuc hién dé thiét lap rat nhanh phuong phép sang loc cho viéc nhan
dang cay mam lGa mach khong chita enzym MMT hoat tinh. Dua trén thyuc té 1a
cdy mam nay c6 thé sinh truéng véi su c6 mit ctia 250 1M Na-selenit, v6i didu
kién cdy nay chtra hoat tinh MMT dé lam chuyén hoa Na-selenit, viéc sang loc
dugc thiét ké dé cho diém bang mit v6i cAy mim co su sinh trudng gidm voi su
c6 mat cua Na-selenit & néng do néu trén. Trong diéu kién thuc té, sir dung
22704 béng — mdi bong ¢ 20-30 hat lta mach chung cv. Prestige dugc gay dot
bién boi NaNs, doi M3, dugc dat vao cac khay nhua chira dﬁy moi truong sinh
truéng chuan Vermeculite duge bd sung 250 uM Na-selenit. Céc hat cia nhiing
bong nay duge phép ndy mam va phét trién thanh cdy mam cao ~15 cm. Téng
cdng c6 812 cdy khac biét do su sinh trudng giam, tirc cdy mam c6 chiéu cao
<15 cm, dugc chuyén t6i dat méi va duge phép phat trién tiép. Tuy nhién, khéng
mot cdy nao trong 36 céc cdy nay duoc phat hién la c6 hoat tinh MMT giam, nhu
x4c dinh dugc bang cach so sdnh véi lwvong SMM kiéu dai. Do dé, phuong phap
sang loc dugc mo ta trén day khong tao thé dot bién, va do dé duoc cham dirt.
Vidu3
Céc thé dot bién tiém nang

Tong cong c6 10248 va 3858 hat cua lua mach chung cv. Prestige va cv.
Sebastian 1an luot duoc gdy dot bién bsi NaNj; duoc sang loc vé lugng SMM
(xem phuong phap 1 trong Vi du 2), véi muc dich nhin dang hat c6 su giam
manh vé lugng SMM néu trén khi so véi cac hat kiéu dai. Chi ¢6 2 thé dot bién
tiém nang doi M3 dugc nhan dang, cu thé 1a c4c hat ctia miu No. 8063 (duoc
tao ra tir chung cv. Prestige, va dudi ddy dugc ky hiéu 13 thé dot bién 8063, ky
hiéu nay ciing dugc sir dung ddi v6i céc hat cia cac doi tiép sau; Fig. 3B), va
cac hat ciia mau No. 14018 (duogc tao ra tlr chung cv. Sebastian, va duéi day
dugc ky hiéu la thé dot bién 14018, ky hiéu nay ciing dugc sir dung ddi véi cac
hat ctia cac doi tiép sau; dugc minh hoa trén Fig. 3B). C4c hat ctia mdi thé dot

bién dugc nhan giéng t6i doi M4, sau d6 thu hoach, va cubi cung dugc thu
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nghiém lai. Két qua nay dugc xdc minh 13 céc hat cia thé dot bién 8063 va thé

dét bién 14018 ¢ lugng SMM cuyc nho, kha nang hoan toan khong chira SMM.

Trong thir nghiém riéng biét, phép thdm tach Western duge st dung dé
x4c minh rang thé dot bién 8063 va thé dot bién 14018 thidu enzym MMT. Cac
hat ctia céc thé dot bién va cay hoang tuong tmg duoc cho ndy mam trong béng
tbi trong 4 ngay trén gidy loc nhing trong nudc. Mot hat cia mdi mau duoc
chuyén t6i ong Eppendorf chira 250 uL H,O, va dugc dong nhét héa bang cach
st dung thiét bi dong nhat héa. Sau khi ly tAm kéo dai 10 phut véi toe do 13000
vong/phut, hdn hop 15 pL phan chiét dang long véi 5 uL dung dich dém chtra
mau SDS duoc ¢6 4 1an theo tiéu chuin. Bing cach st dung phuong phap mién
dich twong tuy nhu dugc mé ta trong Vi du 12, va mét phan khang thé khéng
MMT tuong tu dugc mé ta chi tiét trong vi du néu trén, cac protein ctia phan
chiét mau céc hat nay mam néu trén duogc tach dién di bai kich thuée va duoc
dat vao phép thdm tach Western. Su véng mat cua dai protein 120-kDa duoc
nhudém mau, tuong tmg véi MMT, duge danh dAu dbi véi cac phﬁn chiét duoc
tach theo kich thudc cua thé dot bién 8063 va thé dot bién 14018. Tuy nhién, dai
protein 120 kDa nay dugc nhin thay rd trong cdc phan chiét clia cac hat kiéu dai
da nay mam (Fig. 3C). Tap hop cac két qua ciia phép thdm tach Western véi su
vang mat cia SMM trong céc phan chiét thé dot bién 8063 va thé dot bién
14018, nhung c6 mat SMM trong cac phén chiét cua cac hat kiéu dai (xem
Fig.3B), chimg t6 rang thé dot bién 8063 va thé dot bién 14018 14 cic thé dot
bién khong c6 dau hiéu vé MMT.

Vidu4
Po hoat tinh MMT cua thé dot bién 8063

Enzym MMT xtc tdc qua trinh chuyén héa nhém metyl ttr SAM thanh
Met, tao ra SMM (xem Fig.1B). Bang cach st dung [PH]SAM lam chét nén,
trong d6 nhém metyl dugc gin nhan triti, viéc chuyén nhém metyl néu trén c6
thé duogc theo ddi nhey dém nhap nhay sau khi loai b6 phan con lai cia [FH]SAM
nho than hoat tinh. Hop chat nay lién két voi chét nén, nhung khong phai chat
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nén méi duge téng hop, dugc gin nhin san pham SMM (Pimenta va céc ddng
tac gia, 1995). Diéu nay cho phép xé4c dinh cac hoat tinh cia MMT va lugng
SMM, luong SMM dugc xac dinh nhu duge mo ta trong vi du 2, trong cac phén
chiét ctia 15 mam cia mdi thé dot bién 8063 va chung cv. Prestige (Fig.4). Khao
sat dir liéu di xac minh réng su tao ra SMM trong cac hat kiéu dai duoc xuc tac

béi MMT, khong con tinh chit nay trong cac hat cta thé dot bién 8063.
Vidu5

Tao mach nha va n4u bia céc hat khéng chira MMT thé d6t bién 8063 & quy md
thtr nghiém

Céc thtr nghiém tao mach nha va nau bia béng mach nha tr cac hat cua
thé dot bién 8063 va mach nha tham chiéu tr ching cv. Power kém theo cac

budc:

(i) Cho nay mam, ké ca ngam, dé tao ra mach nha xanh, déi khi tiép theo
sy kho trong 10 dé thu duoc mach nha kho;

(ii) Tao ra ché phdm U men;

(iii) Tach ché pham U men;

(iv) Pun s6i ché phim @ men;

(v) Lén men ché phim & men v6i men Saccharomyces carlsbergensis;

(vi) Lam nhe bia;

(vii) Loc dé 1am sang bia; va

(viii) Béng chai bia.

Péi voi ca thé dot bién 8063 va ching cv. Power (mau tham chiéu), st
dung 30 kg mach nha dé niu bia. Cac mau mach nha duogc nghién, va sau do bd
sung 150 L nudc may vao moi mau. Qua trinh ngdm 4 duogc thuc hién & 60°C
trong 20 phit, tiép theo nang nhiét do trong 5 phit dén 65°C, & nhiét do nay tiép
tuc U trong 55 phit. Sau d6, viéc ngdm u duoc thuc hién dé nang nhiét do 1én
78°C trong 15 phiit, két thiic buéc ngdm 0 nay sau khi G 5 phut.

Céc budc nau bia tiép theo bao gdm budc loc ché pham 0 men, budc dun
s6i kéo dai trong 1 gid, va budce dé soi kéo dai 1 gid, budc tach trong dong nuédc
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x0dy. Buéc 1én men kéo dai 7 ngay, lam nhe, va rét day bia thanh phim véo céc
chai thdy tinh mau xanh dugc thuc hién theo cic quy dinh dbi véi thue té nhu
bia théng thuong, vi du nhu duoc Briggs va cac dong tac gia (1981), va Hough
va cac dong tac gia (1982) da mo ta. Téng cong, thu duoc 100 chai dung tich 33

cL bia san xuét duoc tir mach nha kiéu dai va mach nha cta thé dot bién.
Vidubé6
Luong DMS va DMSP trong bia dugc lam tr mach nha khong chira MMT

Bia dugc ndu tir mach nha khéng chira MMT va tir chung cv. Power nhu
dugc md ta trong vi du 5. Trong cic qua trinh tao mach nha va ndu bia, lugng
DMS ty do va DMSP dugc x4c dinh trong mach nha xanh va mat hoan toan hoat
tinh MMT kho (Fig. 5A), cling nhu trong ché phdm 4 men ngot va sbi tuong
ting, va cling nhu trong bia thanh pham (Fig. 5B).

Luong DMS va DMSP chu yéu dugc x4c dinh nhu dugc Hysert va cac
dong tac gia (1980) mé ta, v6i viée phét hién luu huynh dic trung bing cach st
dung sac ky khi khoang dau trén 350B Sulfur Chemiluminescence Detector
(Sievers). Viéc 1ay méu duoc thuc hién bang céach sir dung thiét bi tu dong (HS-
40 Automated Headspace Sampler, Perkin Elmer). Tong lugng DMS, tuc 1a tong
lugng DMS tur do va DMSP trong ché phdm 0 men va trong céc phan chiét mach
nha xanh va mach nha kho, thu duoc bing cach dun sdi cic mau tuong Ung
trong diéu kién kiém trong 1 gid. Sau d6, cdc miu nay dugc thir nghiém béng
sic ky khoang dau dé xac dinh luong DMS. Nhu dugc md ta trén day, su khac
biét gifta tong luong DMS trong cac mau dugc dun s6i va DMS tu do trong cac
mau chua duge dun soi twong tng duge xac dinh bang luong DMSP cia mau.
Lugng DMS tu do trong bia dugc x4c dinh chii yéu nhu dé tién hanh trong ché

pham 0 men (Hysert va cac ddng tac gia, néu trén).
Vidu7
Thir vi bia ndu bang mach nha khéng chira MMT

C6 ging thanh 1ap hoi dong chuyén gia danh gia huong vi bia dé danh gi4

- 67 -



22743
bia duoc san xuat ra & quy mé thir nghiém duoc niu bang mach nha khoéng chira
MMT, profin vi duogc thuc hién & bia dugc do chira 4 ppb DMS. Pé lam d6i
ching st dung bia binh thudng chtta 76 ppb DMS, bia nay san xuat dugc biang

cach st dung mach nha cua cv. Power.

Trude khi phan tich vi, profin cia este bia va rugu cao cép thu duoc nho
phén tich sic ky khi. Bia chtra mach nha khéng chira MMT c¢6 lugng nhé hon &
3 trong s6 12 hop chét duge phén tich (Bang 1). Trong thir nghiém vi thtr nhét,
Hon hop 1 - gém etylaxetat, isoamylaxetat, va etyloctanoat — dugc bd sung
thanh bia duoc ndu br?lng mach nha khong chira MMT, dé dam bao réng hai bia
nhe cé ciing lugng cac hop chit hoat tinh vi dong gép vao profin este tiéu chuén
(xem Bang 1). Muc dich ctia thtr nghiém thtr hai 13 lam cho bia c6 tri sb este cao
v6i huong vi gia ting. Do d6, Hon hop 2 - gdom isoamylaxetat, etylhexanot, va
etyloctanoat - dugc bb sung thanh bia tir mach nha ching cv. Power (Bang 1),
trong khi bia tir mach nha khong chira MMT dugc bd sung bang ca Hon hop 1
va Hon hop 2.

Sau do6, bia dugc md ta trén ddy dugc thir nghiém béi hoi dong gém 10
chuyén gia dénh gia 16n, hoi dong nay danh gia 20 thudc tinh huong vi déc biét -
mdi thudc tinh theo thanh diém tir 0 dén 5 (Fig.6).

Nhu duge thé hién mdt cach chi tiét trén Fig.6A dbi véi bia cé do este
cao, c6 mot yéu td quan trong anh hudng dén su cam nhan huong vi thom trong
"bia c6 lugng DMS rat nhé" ndu duge tir mach nha khong chita MMT, so véi
bia thong thudng dugc bd sung téi luong twong tu. Cac diém s cao hon duoc
thay dbi voi tat ca cac huong vi thom dugc dénh gia. Tham chi trong bia ndu tir
mach nha khong chita MMT dugc bd sung dé ¢ profin este binh thuong (Fig.
6B), khong thy su cam nhén gia tang vé huong liéu thom, didu nay la cho thay
rrfmg luong DMS nho tao ra hiéu g tich cuc déi véi su cam nhan cac hop chét
lam cho bia thom. Mdt su giai thich vé hién tugng do6 la don gian réng DMS
trong bia che vi ding cua cac huong vi tao mui thom cho bia, 13 c4c yéu t6 quan

trong khi do tuoi cia bia dugc danh gia.
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Bang 1: Thir nghiém do este va d6 con cta bia

Néng d6 ctia cac hop chit tao vi

Hop chét tao vi Mach nha loai Hop chit tao vi duoc bd sung
cv. Power khong chta MMT Honhop I~ Hdn hop 2

Ppm

Axetaldehyt 1,00 1,20

Etylformiat 0,26 0,24

Etylaxetat 23,40 19,40 4,00

I[sobutylaxetat 0,06 0,05

1-Propanol 13,80 13,80

Isobutanol 9,00 9,60

Isoamylaxetat* 2,05 1,43 0,50 1,50

1-Butanol 021 0,23

Ruogu Isoamylic** 59,00 52,00

Etylhexanoat 0,09 0,08 0,05

n-Hexylaxetat 0,01 0,01

Etyloctanoat 0,20 0,13 0,07 0,13

*) tong ndng do cua 2-metyl-butyl axetat va isoamylaxetat.

**) tong ndng do cua 2-metyl-1-butanol va rugu isoamylic.

Vidu 8

Xéc dinh trinh tur gen dich md MMT trong cdy lta mach, chiing cv. Prestige

Véi muc dich thiét 13p su da dang di truyén giai thich su chénh l1éch vé
hoat tinh cia MMT giita cdy lua mach hoang va cdy ltia mach dot bién, nd luc
dau tién 1a xac dinh trinh tu ADN m& rong cac codon bat dau va két thic cua
gen lua mach twong tmg. Pé xac dinh trinh tu gen chua biét trude do cua gen
MMT cua lua mach, buéc thi nhat 1a tinh ché trinh tuy gen ADN (gADN) tir 14

ctia cdy lta mach gidng 6 ngay tudi, ching cv. Prestige, theo huéng dan cta nha

cung cép vé sy phan 1ap ADN cua cdy (Roche, cat.no. 1667319).

Tiép theo, cac doan moi oligonucleotit dugc du dinh dé lién két véi trinh
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ty ADN bd tro md héa MMT (ngén hang gen (GenBank) sé hiéu luu gift
AB028870; SEQ ID NO:1). Bing cach su dung gADN lam khuén mau, cac bo
mo rong PCR chuan duoc thuc hién véi 6 doan mdi khic nhau, céc trinh tu
ADN nay duoc liét ké trong Bang 2. Tumng doi mot, cac doan mdi duge phat hién
dé ghép dbi trong cac exon 1 (ké ca va dau cudi cua codon bit diu dich m&) va
2, cac exon 2 va 4, céc exon 4 va 5, cac exon 5 va 9, cac exon 9 va 11, va cac
exon 11 va 12 (ké ca va déu trén cua codon két thic su dich m&). Nam trong sb
sdu phan g néu trén tao ra cac doan ADN m& réng céc exon 2-4, cic exon 4-5,
cac exon 5-9, cac exon 9-11, va céc exon 11-12 (xem Fig.9). Mot phan Gng cling
dugc coi la tao ra doan ADN mé réng codon bat dau dich ma va exon 2 (tac la
phén tng v&i doan moi No.1 nhu duoc liét ké trong bang 2 va Fig. 9), nhung chi
quan sét thay phan tng gia. Mic du dbi véi kho khan nay van 1a diéu kho hiéu,
nhung lrgng 16n déng ké cia cac bazo G va C trong doan gen dang quan tdm cé
thé 12 nguyén nhan gay ra su that bai trong qua trinh m& rong trinh tu chinh x4c.
Két qua 13, rat nhidu phan phu ctia phan tmg PCR c6 ban trén thi truong — dugc
yéu cau bao ho dé tao didu kién thuan loi cho viéc mé rong cic ving gen giau
G-C - dugc dung trong cac thir nghiém dé mé rong dau cudi ctia doan AND,
nhung van chira codon bat dau ciia gen ma héa MMT cta lua mach. Mic du rat
nhiéu thir nghiém, tat ca cac nd luc s dung mau gADN déu thét bai vé& viéc mé
rong doan dugc quy dinh bdi cac doan moi trong phan tng 1 nhu dugc liét ké

trong Bang 2.

Clng véi cac thir nghiém mé rong gADN, ciing d3 khao sat ADN bd trg
dugc tao ra tr ARN cua la cay lua mach mam c6 thé cAu thanh khuén mAu chirc
ning dé mé rong trinh tu gen dbi v6i MMT ¢ exon 1 gay rdi loan. Do do, téng
lugng ARN duoc chiét va tinh ché tir cac 14 mong clia cdy lia mach mam 4 ngay
tudi, chung cv. Prestige, bang cach su dung cac hop phan va hudng dan cia bd
FastRNA ProGreen Kit (Q-BlOgene, cat.no. 6045-050). Cac phan ARN nay
duoc su dung trong cac phan tmg RT-PCR chuin 8x2 [tuc 1a 8 td hop cua cac
cip doan moi (Bang 3), mdi to hop vé6i 2 dung dich dém phan Gng], nhu duoc
mo ta mot cach chi tiét trong hudng dan ddi véi kit OneStep RT-PCR (Qiagen,

-70 -



22743

cat.no. 210212). Cac doan dugc tach ra trén agaroza gel 1 %, vGi th nghiém
tiép theo di kham ph4 ra rang cac san pham phan tng c6 thé thu duoc chi bang
cach sir dung dung dich dém 1 cua kit néu trén. Cac dai ADN dang quan tAm sau
d6 dugc tinh ché bang cach st dung kit chiét gel QiaexM (Qiagen, cat.no.
20051). Tach céc doan mé& rong RT-PCR bing doan mdi No. 7, 10, va 11 (xem
Bang 3), v61 su c6 mat cua dung dich Q cua bd dung cu RT-PCR. Cic doan
ADN trong trudng hop nay ciing dugc tinh ché. Tiép theo 1dng cac doan ADN
riéng 1é vao vecto pCR2.1-TOPO (Invitrogen, cat.no. K4500-01), va chuyén
nhiém céc té bao E. coli bang ciu tric nay, xac dinh dugc cac trinh twy ADN

tuong Uung cua plasmit dang quan tam.

Pong thoi, cac nd luc téng hop dugc mo ta trén day két tinh trong bd trinh
t gen m& rong cac codon bat dau va két thic su dich ma ctiia gen MMT d6i véi
lta mach ching cv. Prestige (SEQ ID NO:3). Théng qua viéc so sanh trinh tu
ADN bb tro v6i céc trinh tu gen, tic 1a viéc so sanh SEQ ID NO:3 véi SEQ ID
NO:1, da xac dinh duoc ré“mg gen MMT dbi véi Iha mach nhu dugc minh hoa
trén Fig. 9, chtta 12 exon (trong tong s6 3267 bp) duoc tach bsi 11 intron (trong
tong s6 3192 bp). Trinh ty axit amin thu duoc dbi véi MMT cia ching cv.
Prestige dugc thé hién trén Fig.10, va dugc liét ké 1a SEQ ID NO:6. Ngoai trir
Prol57—>Ala va Met985—Tyr trong trinh tu axit amin thu dugc néu trén dbi véi
MMT cua chung cv. Prestige, viéc so sanh vdi trinh tu axit amin cta chung cv.
Haruna Nijo (ngan hang gen (GenBank) sé hiéu luu gitt AB028870; SEQ ID
NO:2) cho thiy sy nh4n dang hoan toan (Fig.11).

Bang 2: Cac doan mdi dé mé rong trinh tu gen ma hdéa MMT cua Ita mach

B6 doan mdi|Cac dau cia sin Doan mdi xudi Doan moi nguoc
A A * . .

0 pham PCR (trinh tw ADN 5'3') ** (trinh tw ADN 5'—3')*#*

1 1-1462 ATGGCTGCGGCGGCGGGGGACGTGG |CCTTCGAAGGGCACCACTTTTCTGC
(SEQ ID NO: 37) (SEQ ID NO:43)

2 1268-2214 AGGATTCCAGCAAAGAAAGAAGC CTGGAGAGCACAGTAGTTGCTCAAG
(SEQID NO:38) (SEQ ID NO: 44)

3 2118-3075 GATTCTTAACCCCAATCCAGAGGC CTGCATAATTTTTGTTTGCCAGAGC
(SEQIDNO: 39) (SEQ ID NO :45)

4 2886-4409 GGGTTTTGTTGAGGACCAATTTGGC |TACACCATTTGAGCTTGGCAGACT
(SEQ ID NO: 40) (SEQ ID NO: 46)
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5 4301-5188 TGCTGCTTTCGTGAACTTATT AAAATGGAGGCGTTTACTGCAGAA
(SEQID NO: 41) (SEQ ID NO: 47)

6 5130-6459 CATATGGATCTGGACCGCAGCTTCTT |CTAGTTGCTACCATTCACCTTAGCACC
(SEQ ID NO: 42) (SEQID NO: 48)

*) Dénh s6 ciip bazo 14 cip bazo clia trinh tir gen dbi véi MMT (SEQ ID NO:3; ciing xem Fig.9).
) Trinh tu & dau 5' ctia doan duoc liét ké trong cot ¢6 tén "céc dau ctia san phdm PCR".
*#%) Trinh tu bt & d4u 3' ciia doan trong ¢t ¢6 tén "cac dau cta san pham PCR".

Bang 3: Cac doan moi dé mé rong trinh tr ADN bb trg m3 héa MMT cua lua

mach
Bo doan mdi|Cac dau ctia sanPoan mdi xudi Poan mdi ngugc
A A * . .

s0 pham PCR*  [inh iy ADN §5'-53') ** trinh tw ADN 5'—3")#*

7 1-69 ATGGCTGCGGCGGCGGGGGACGTGG |GTACGCCGCGTCGCCCGACG
(SEQ ID NO:49) (SEQ ID NO: 57)

8 1-170 ATGGCTGCGGCGGCGGGGGACGTGG |CCGCCGGCGGCGAAGCGCCG
(SEQ ID NO: 50) (SEQ ID NO: 58)

9 1-200 ATGGCTGCGGCGGCGGGGGACGTGG | GTGCGGAAGCACTCGAGCCC
(SEQIDNO:51) (SEQ ID NO:59)

10 1221 ATGGCTGCGGCGGCGGGGGACGTGG |CGTGGATGCGGAAGTGGAAG
(SEQIDNO: 52) (SEQ ID NO: 60)

11 1-247 ATGGCTGCGGCGGCGGGGGACGTGG |CTTGGAGGTGGGGGTCGAGGACGACG (SEQ
(SEQIDNO. 53) ID NO: 61)

12 131-200 GGCTCCTCGGCGCCGTGCGACGGCG  |GTGCGGAAGCACTCGAGCCC
(SEQIDNO: 54) (SEQ ID NO: 62)

13 131221 GGCTCCTCGGCGCCGTGCGACGGCG  |CGTGGATGCGGAAGTGGAAG
(SEQIDNO. 55) (SEQ ID NO: 63)

14 131-247 GGCTCCTCGGCGCCGTGCGACGGCG  |CTTGGAGGTGGGGGTCGAGGACGACG (SEQ
(SEQIDNO: 56 ID NO: 64)

*) Panh s6 cip bazo 1a cap bazo cta trinh tr gen déi véi MMT (SEQ ID NO:3).
**¥) Trinh tu & dau 5' cta doan duoc liét ké trong cdt cd t€n "cac dAu cta san phdm PCR".

4% trinh ty bd sung & dau 3' ctia doan duogce chu giai trong cdt ¢6 tén "cac du ciia san phdm PCR".

Vidu9

Gen m3 hoa MMT cua thé dot bién 8063 cla lta mach dugc gay dot bién & vi tri
tach intron 5' cua intron 5

Luong SMM trong cdy lia mach gidng chira thé dot bién 8063 1a cuc nho
hodc khong co (vi du 3), trong dong khoéng cé hoat tinh MMT (vi du 4). Dua
trén sy phat hién nay, da tién hanh khao sat liéu c6 phai cac su thé bazo trong

gen ma héa MMT la do viéc xur Iy cac hat 1ia mach bang chit giy dot bién ban

-72 -



22743
diu NaNj gy ra hay khong. Do do, cic cb ging duoc thuc hién d& mé rong
dong v6 tinh va trinh tu gen néu trén cua thé dot bién 8063 dé thiét 1ap co so
phan tir d6i v6i kiéu hinh khong chtra MMT nay.

Trinh ty nucleotit ciia gen kiéu dai di véi MMT cua ching cv. Prestige
(Bang 2; duoc mb ta chi tiét trong vi du 8) dwoc mé rong bang 6 doan mdi, mot
phuong phép twong tu cling duge thuc hién déi v6i thé dot bién 8063 cua lta
mach. Mot cach vén tit, ADN hé gen duoc chiét ra khoi thé dot bién nay va cac
doan ddc hiéu gen MMT mé rong ctua n6 duoc léng vao vecto pCR2.1-TOPO
(Invitrogen, cat.no. K4500-01), dugc tach dong, xac dinh trinh tu, ndi ghép
(SEQ ID NO:8), va cubi cing duoc so sanh véi gen cua ltia mach hoang. Khong
c6 dot bién duoc nhén dang trong protein ma héa phan gen d6i v6i MMT. Tuy
nhién, so sanh cdac trinh ty intron ctia gen thé dot bién va kiéu dai da cho théy sur
chuyén bazo G—A trong bazo thi nhat cia intron 5 (nucleotit No.3076 cta
SEQ ID NO:8). Bazo nay la mét phan cua vi tri tach intron 5' cda intron 5, va s&
anh hudng dén viéc xtr Iy ARN ban dau cta gen nay, tuc la tach intron ciia ARN

(Sinibaldi and Mettler, 1992; cling xem Fig.12).

Pé danh gia cac vai tro co thé cta su dot bién bazo dbi voi sy nhiéu loan
clia viéc tach intron ctia gen binh thuong trong gen ma héa MMT cua thé dot
bién 8063, thir nghiém chi tiét duoc thuc hién dbi véi ARN thu duoc tir thé dot
bién dé phat hién béan thanh pham tach intron. Phuong phép nay duoc chon vi ¢
nhing thay doi trong dinucleotit GT 5' clia céc intron c6 thé din dén su tich tu

céc ban thanh phdm tach intron (Lai va cic ddng tac gia, 1999).

Pé mé rong cac doan d‘éng quan tdm, thir nghiém theo khuyén céo dé sir
dung kit RT-PCR (OneStep RT-PCR tir Qiagen, cat.no. 210212). Dé 1am mau d3
st dung 1 pg cua tbng ARN tir cac 14 méng clia cdy mam 4 ngdy tudi ching cv.
Prestige va thé dot bién 8063, duoc tinh ché nhu duge mé ta trong vi du 8. Bing
cach sir dung doan mdi 15 (Bang 4), phan tng RT-PCR duoc dung dé mé rong
ving gen mé rdng exon 3 va exon 7 clia cdc san phdm phién ma déi véi MMT

ctia Prestige kiéu dai va thé dot bién 8063 (Fig.12A). Sau khi mé rong, cac san
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pham cta phan tmg dugc phan giai bing cach dién di trén agaroza gel 1%

(Fig.12B).

Viéc xem xét cac san phdm mo rong dé cho thiy chi mot dai duy nhét tur
phan tmg v6i ARN kiéu dai (Fig.12B). Dai nay dugc kich thich béi gel, dugc
tinh ché bang cach s dung cdc hop phdn cua kit Qiaexll (Qiagen, cat.no.
20051), duoc 16ng vao vecto pCR2.1-TOPO (Invitrogen, cat.no. K4500-01),
dugc tach dong, va x4c dinh trinh ty. Céac phéan tich chimg minh su ¢6 mit cua
doan 882-bp (san phdm 1 trén Fig.12B, Fig.12C; SEQ ID NO:9), khac biét boi
trinh tu déng nhét véi trinh tw m& rong cac bazo 442-1323 ctia ADN bd trg ¢
d6 dai ddy du d6i véi MMT (SEQ ID NO:4) ctia [ia mach hoang. Dua trén phét
hién nay, viéc tach intron theo phuong an thay thé duoc coi 1a khong thich hop
d6i véi sy biéu hién gen kiéu dai.

Phéan ting RT-PCR gi6éng nhu phan tng duoc mé ta trong phan néu trén,
ngoai trur viéc gén khuon mau ARN d4 dugc tinh ché tir thé dot bién 8063, tao ra
ba doan ADN dac thu — dugc ky hiéu 1a San pham 2, San pham 3, San phim 4
trén Fig.12B — c4c san phidm nay khac nhau vé& do dai so véi San pham 1 duoc
mé rong bang cach st dung ARN kiéu dai (Fig.12B). Do d6, viéc xtr 1y tién
ARN thong tin bi can tré boi mot su dot bién bazo duy nhét & vi tri tach intron 5'
clia intron 5 trong gen d6i voi MMT cua thé dot bién 8063. Dién bién nay huy
b6 hoan toan viéc st dung vi tri tach intron 5', nhung lai kich hoat viéc sir dung

cac vi tri tach intron kin bo sung.

Trong mot nd luc dé giai quyét viée giai thich nguyén nhan phén tir dé thu
dugc ba doan PCR néu trén trong thé dot bién 8063, mdi doan nay dugc tao ra
dé x4c dinh trinh tw ADN bang cach st dung quy trinh nhu duge mé ta trén day
trong vi du 8 dbi vdi cac dai ADN thu duoc tir PCR cua chung cv. Prestige.
Doan dai nhat c6 do dai 1a 1089 bp (san phim 2 trén Fig.12C; SEQ ID NO:10),
va dugc phat hién dé chira toan bo intron 5, trong khi San pham 3 (Fig.12C;
SEQ ID NO:12) va San pham 4 (Fig.12C; SEQ ID NO:14) ¢6 do dai 1an luot 12
955 bp va 810 bp, va vi vay ngin hon so véi doan c6 do dai 882 bp cua ARN
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kiéu dai (xem phan mé ta néu trén). Viéc thir nghiém trinh tu ADN cta San
pham 3 cho thiy vi trf tach intron kin & giita intron 5, trong khi trinh ty nay cua

San pham 4 13 ¢ trong exon 5 (Fig.12D).

Ciing 1a mdt phat hién quan trong cia viéc thir nghiém trinh tw ADN dé
kham phé ra céc codon két thuc sy dich ma sém trong San phdm 2 [TGA & vi tri
3088-3090 theo cach danh s6 bazo cia ADN di truyén cua lta mach, chung cv.
Prestige (SEQ ID NO:3)], San pham 3 [TGA & vi tri 3088-3090 theo cach dénh
s6 bazo ctia AND di truyén cua lta mach, chung cv. Prestige (SEQ ID NO:3)],
va San pham 4 [TGA & vi tri 3289-3291 theo cach dénh s bazo cua AND di
truyén ctia lia mach, chung cv. Prestige (SEQ ID NO:3)], tao ra cac protein dich
m4 axit amin ¢6 d6 dai 1an luot 14 315, 315, va 289. Fig.12C thé hién su so sanh
bang db thi va tom tit két qua ctia viéc tao trinh tu San pham 1, San phim 2, San
phim 3, va San phim 4, trong khi hinh vé& trén Fig.12D va Fig.12E thé hién dit
lidu riéng vé céc bazo dic hiéu kém theo trong céc truong hop tach intron theo

phuong 4n thay thé.

Bang 4: Cac doan moi dé phét hién vi tri tach intron theo phuong 4n thay thé cta

gen ma héa MMT cua Ita mach

B doan mdi|Cac dAu clia san Poan mdi xudi Poan mdi nguoc

0 PhAM PCR*  lirinh tr ADN 5'-531) ** trinh tr ADN 5'-53')%**

15t 442-1323 GTTTATGGTCTGGATATAAACCCAAG |AAATCCAGCAACAAGATTCCGGAAA (SEQ
(SEQ ID NO: 65) ID NO: 67)

16% 246-933 AGGATTCCAGCAAAGAAAGAAGC CTGCATAATTTTTGTTTGCCAGAGC (SEQ ID
(SEQ ID NO: 66) NO: 68)

) Bbi véi RT-PCR bang cach sir dung khudn miu ARN cuia thé dot bién 8063.

1) Dbi v6i RT-PCR bang cach sir dung khudn mau ARN cuia thé dot bién 14018.

*) Danh s6 cp bazo dudi dang cp ba zo cia ADN bd tro déi véi MMT (SEQ ID NO:4).
**) Trinh ty & dAu 5' clia doan dugc liét ké trong cot c6 tén "cac du cua san phAm PCR".

##%) Trinh tu bd sung & dAu 3' ctia doan dugc néu trong cot c6 tén "cac dAu clia san pham PCR".
Vidu 10
Biéu hién plasmit ma hoa MMT kiéu dai

Vi hai quan sét sau:
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(i) cac té bao E. coli khong chira MMT va kha ning dé téng hop SMM
(Thanbicher va cac dong tac gia, 1998);

(ii) thuc vat MMT c6 thé duoc tong hop trong té bao E. coli (Tagamount
va cac dong tac gia, 2002);

su biéu hién khac kiéu ctia MMT trong lta mach dugc gay dot bién hodc
bi cét cut trong vi khuén néu trén cho phép phuong phap mdéi mo phong, hoac
khang dinh viéc khong c6 hoat tinh enzym. Vi MMT tai td hop cua lia mach
hoang tir t& bao E. coli s& dugc ding 1am dbi chimg duong tinh trong cac thu
nghiém ndy, nén nhiém vu 14 thiét ké va xay dung cu tric plasmit biéu hién E.

coli do1 véi viéc biéu hién khac kieu cia MMT trong lta mach.

Pé mé rong céc trinh tu thich hop, tong lwong ARN dugc chiét 14n dau tir
14 méng ctia cdy mam 4 ngay tudi ching cv. Prestige (nhu dugc mo ta mét cach
chi tiét trong vi du 9), va 1 ug phén chiét duoc st dung lam khuon maiu trong
phan tng RT-PCR chuén, ngoai trr doan mdi 17 duogc bd sung vao hon hop
phan Umg ndy (Bang 5). San pham di duoc md réng duoc 16ng vao vecto
pCR2.1-TOPO (Invitrogen), tao ra plasmit pCR2.1-TOPO-MMT. Sau khi tach
dong plasmit ndy, toan bd phan long duogc tao trinh ty (SEQ ID NO:5), va so
sanh vdi trinh tu cda chung cv. Prestige (SEQ ID NO:4). Ba nucleotit khic nhau
do PCR tao ra dugc nhin dang trong san phim di dugc dong (T1310—A,
T2954—C, and G3031—A), thu dugc cac su thé cia axit amin MMT
Leud437—His, Tyr985—Met, va Gly1011—Ser (nhu xac dinh dugc bing cach
so sanh SEQ ID NO:6 va SEQ ID NO:7). Khong cé su thay ddi nao cta axit
amin dugc ky vong 1a thoa hiép tac dong ctia MMT téi t6 hop theo cach ma cé
thé 13 thich hop trong tng dung nay. Két luan nay dua trén co s& phat hién ra
rang protein biéu hién 1a protein hoat tinh c6 thé duoc nhén dang béi khang thé

khang MMT (xem Vi du 12).

Tiép theo, pCR2.1-TOPO-MMT dugc cat béng Ndel-EcoRI dé tao ra
doan 569 bp Ndel-EcoRI 5' va doan 2699 bp 3' EcoRI. Doan 5' duoc 1éng vio
vecto pET19b biéu hién Ndel-EcoRI dugc tao mach thang (Novagen, cat.no.
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69677-3), va 1ong doan 2699 bp 3' néu trén vao vi tri EcoRI cua plasmit thu
dugc, nhd d6 tao ra plasmit biéu hién pET19b-MMT (Fig.13A). Plasmit biéu
hién nay mi héa MMT lién két v6i dau tidn cing N cua His-tag
(MGHHHHHHHHHH; SEQ ID NO: 69) va vi tri enterokinaza
(SSGHIDDDDKH; SEQ ID NO:70).

Bang 5 : Céac doan moi dé md& rong trinh ty ma hoa protein ctia gen lha mach doi

vo1 MMT
B6 doan mdi| Cac dau ctia sinPoan mdi xudi Poan mdi nguoc
A A * . .
s PhAMPCR®  Yirinh iy ADN 5'—>3') ** trinh f ADN 53"y
17 1-3267 CATATGATGGCTGCGGCGGCGGGGGACGTGG |GAATTCWGTTGCTACCATTCACCTTAGCACC
(SEQ ID NO:71) (SEQIDNO:72)

*) Panh s6 cap bazo dudi dang ciip bazo ciia ADN bd tro dbi véi MMT (SEQ ID NO:5), tic 1a
lan luot trir cAc phan md rong CAT va AATTC véi dau trén va dau cudi cia codon bit dau va

két thuc.

P

**) Trinh tu & dau 5' cia doan duoc néu trong ¢t cd tén "cac dAu cua san phém RT-PCR", nhu xac
dinh dugc boi doan méi. Vi tri Ndel — dugc gach chan; codon két thic sy dich ma — hai duong
gach chan.

%) Trinh tur bd sung & dau 3' ctia doan duoc néu trong c6t ¢6 tén "cac du cla san phdm RT-PCR".
Vi tri EcoRI — duoc gach chan; codon két thuc su dich ma — ké ca phén vi tri EcoRI duoc thé
hién bang chit nghiéng.
Vidull
Céc plasmit biéu hién ma héa MMT da duogc cit cut cua thé dot bién 8063

Gen mé hoa MMT cua thé dot bién 8063 duoc thé hién trong vi du 9 chira
su chuyén tiép cua bazo ¢ vi tri tach intron 5' cda intron 5, nho dé hoat hoa hai
vi trf tach intron kin ma din dén su biéu hién cua ba san phém phién ma bét
thuong (xem Fig.12B, Fig.12C), mdi san phdm phién mi nay chira mot codon
két thtic dich ma sém.

Dé khang dinh ring cc san phdm phién m3 cta thé dot bién ma héa cac
MMT khéng cé chic ning, mdi khung doc mé twong Gng dugc mé rdng va
duoc léng vao vecto biéu hién E. coli, nhu duoc mé ta dudi day. Luu y la hai

san pham phién ma duoc tach intron theo cach ludn phién nhau, dic biét 1a cac
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san pham nay tao ra San phim 2 va San phim 3 (Fig.12B), ma héa céc protein
gidng nhau. Do d6, chi hai plasmit biéu hién 1a di dé x4c dinh xem liéu c6 phai
cac gen duoc tach intron theo cach bat thuong cua lia mach thé dot 8063 ma
hoéa cac enzym MMT hay khong.

Khi biét trinh tu cua cac san phém tach intron kin trong thé dot bién 8063,
xem Fig.12D, c6 thé tién hanh mé rong cic phan cua gen thich hop tir plasmit
biéu hién pET19b-MMT - c4u tric cua né dugc mo ta mot cach chi tiét trong vi
du 10. Poan mdi 18, nhu duoc liét ké trong Bang 6, dugc st dung dé mo rong
céc phan 3' cua gen dudi dang c4c doan Sacll-BamHI ctia San phim 2 (SEQ ID
NO:27), va San pham 3 (SEQ ID NO:28). Sau dé, cac doan nay duogc trao dbi
v6i doan tuong tng ctia pET19b-MMT (xem Fig.13A), dé thu duoc céc plasmit
biéu hién pET19b-Line8063-Prod2 (Fig.13B), va pET19b-Line8063-Prod3
(Fig.13C). Céc phan img thuc hién song song sir dung doan mdi 19 (Bang 6), dé
tao ra plasmit biéu hién pET19b-Line8063-Prod4 (Fig.13D; véi SEQ ID NO:29
liét ké trinh tu ctia San phdm 4 dé tach dong), duge ding dé téng hop MMT bj
cét cut tuong Ung v6i plasmit lién quan dén San phdm 4 (xem FIG. 12B).

Fig.13E dua ra su so sanh trinh tu cta axit amin dugc mod t4 mot cach chi
tiét ciia MMT kiéu dai v64i san phém bi cét cut dugc ma hda béi thé dot bién 8063.
Bang 6: Cac doan mdi dé mé rong cac doan ADN cuia thé dot bién 8063 (dé xay
dung plasmit)

B9 dogn mdi| Céc dau clasén| Céc dau cta sin phim| Trinh tu doan mdi ** (trinh tw ADN 5'->3')
S0 phAm PCR*  |(SEQIDNO:)
18 1-27736-781 |27 va28 Xubi: GGCCGCGGGGCTCGAGTGCTTCCGCAC

(SEQ ID NO: 73)

Nguoc: GGATCCTCAAAGAATTGCTATCTGCATAA-
TTTTTGTTTGCCAGAGC

(SEQ ID NO: 74)

19 1-27667-703 (29 Xubi: GGCCGCGGGGCTCGAGTGCTTCCGCAC

(SEQ ID NO:75)

Nguoc:
GATCCTTAGCAGCCTTGTCCTGGCCGGCCTCCCATG
(SEQ ID NO:76)

*) Cac sb duoc dung dé chi sé nucleotit trong SEQ ID NO tuong ung nhu duoc liét ké trong

cOt bén canh.
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**) Mot duong gach chan dugc sir dung dé danh dau cac vi tri Sacll va BamHI ctia doan moi
xudi va doan mdi nguoc twong tmg. Hai dudng gach chan chi cac codon két thuc.

Vidul12

Céac dang MMT téi t6 hop cua thé dot bién 8063 1 bat hoat

Pé xac minh ring cic dang doan khuyét MMT cua thé dot bién 8063 1a
bt hoat vé mat enzym, cac té bao E. coli cua ching BL21 dugc chuyén mot
cach riéng biét voi cdc plasmit pET19b, pET19b-MMT, pET19b-Line8063-
Prod3, va pET19b-Line8063-Prod4 (xem Fig.13), va sau d6 nhan giéng qua dém
trong 5 mL méi truong chudn Luria Broth (LB) chtta ampixilin. B6 sung
1,25mL phan phan uéc chia t& bao cdy vao 100mL LB méi, va dugc u & 37°C
cho dén khi mat do té bao dat t6i ODggo = 0,6. Tai thoi diém nay, 40uL 1M
IPTG duoc bo sung vao dé gy ra su biéu hién cta protein khac kiéu. Tiép theo
G qua dém & 20°C, céc té bao ciy don 1é duoc lam két tia bang cach ly tdm
trong 20 phut véi tbe do 4000 vong/phiit, & 4°C. Mbi hat té bao duoc tao huyén
pht trong SmL H,0, sau d6 dua vao mot sé chu trinh déng lanh-ra dong, va cubi
cung duoc u trong 30 phat ¢ 37°C véi sy ¢6 mit cua nucleaza 750 don vi/L
(Sigma, cat.no. E8263-25KU), dé lam giam d6 nhét cia mau. Sau khi ly tam
trong 30 phut véi toe do 4000 vong/phut, & 4°C, tach cac protein hoa tan té bao
(xac dinh duoc 1a protein trong pha long) tlr cac protein khong hoa tan (xac dinh
dugc 12 protein trong hat), sau d6 hat nay duoc rira bang cach tao huyén phu
trong 2 mL H,O chta 1 mg lysozym. Sau khi G dugc 5 phut ¢ nhiét d6 moi
truong, mau nay duoc pha long bing cach bd sung 15 mL H,O. Tién hanh ba
chu trinh rra-lam két tua true khi protein cta céc thé vui trong hat duoc chiét
bé’mg ImL dung dich dém chtra 50mM Tris-CI, d6 pH= 8,0, chira 7M ure, 2mM
B-mercaptoetanol.

Dé thir nghiém vé hoat tinh ddi véi MMT, chuyén 50pL cdc miu chta
protein hoa tan té bao (nhu xdc dinh dugc trén day) vao 250uL dung dich dém

K-phosphat 25mM, d6 pH= 6,0, chta 0,4mM AdoMet, 10mM Met, 1mM DTT,

0,Img/mL BSA. Sau khi 0 trong 1 gi& & 50°C, cac mau nay dugc loc, va cho
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phép 10uL phan tmg véi OPA nhu dugc mé td mot cach chi tiét trong vi du 2.
Tiép theo, viéc thir nghiém sau d6 vé luong SMM nhu dugc mo ta trong vi du
néu trén, véi cac két qua duge tom tit trén Fig.14A. Chi c6 phan chiét tir cac té
bao di duogc bién dbi bing pET19b-MMT tao ra dinh cua phd sic ky c6 cing
thoi gian luu nhu ctia SMM tiéu chuén. Do dé, su khong c6 cc dinh gidng nhau
trén cac phd sic ky tir cac té bao dugc bién ddi bang pET19b-Line8063-Prod3
va pET19b-Line8063-Prod4 chi béo ring thé dot bién 8063 khong c6 kha nang
tao ra MMT hoat tinh.

Thir nghiém riéng biét nhiam muc dich chimg minh ring thé dot bién 8063
khéng c6 kha ning tao ra MMT hoat tinh ¢6 d6 dai ddy du. 5uL céc mau t& bao
hoa tan va 10puL cac miu protein thu dugc tir hat cia cic phan chiét E. coli néu
trén dugc tach ra bang cach dién di tidu chuln, va duoc thir bang khang thé
khang MMT ctia thé da dong truc tiép khang khéng nguyén peptit dai c¢6 gbe 15
cia MMT cua ltia mach [xem Fig.13E (doan cta trinh tu duge danh diu bang
ddu hoa thi); ché phim khang thé khang MMT da dong c¢6 d6 dinh bam duogc
tinh ché theo ai luc nhe dung tich 12mL dugc mua tu Invitrogen (Project No.
L0402801K; animal No. C7511), va dugc st dung trong phép thdm tich
Western chuan vdi ty 16 pha loang 1a 1:1000 (Fig.14B, Fig.14C)].

Vé chi tiét, cac protein néu trén duoc nap 1€n gel SDS-polyacrylamit 10%
va duogc tach bang cach dién di ¢ 150V trong 75 phut, sau d6 cac protein nay
duoc chuyén téi mang polyvinyliden florua (Immobilon-P, Millipore) thong qua
thiét bi thim tach dién (Trans-Blot SD Semi-Dry Transfer Cell, BioRad) duoc
van hanh véi mat d6 2,5mA/cm? (cuc dai 12 25 V). Céc san phém thdm tach
dugc dat trong 1 gid & 25°C trong dung dich dém phong bé [nudc mudi dém
phosphat 1x - (PBS), 1% BSA]. Dung dich phong bé niy duoc loai bd va mang
ndy dugc dit vao dung dich chira khang thé khang MMT trong 1 gid. Sau do,
mang nay duoc ria bing 1xPBS va duoc u trong 1 gio trong dung dich
phosphataza kiém dé khang tho IgG (Sigma). Sau budc U néu trén, mang nay

dugc ria trong 1xTBS, sau d6 quan sat bing mat thuong cac dai protein sau khi
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i bang cach st dung tetrazoli nitroblu va 5-bromo-4-clo-3-indolyl phosphat

(Sigma). Cudi cling, gel duoc rira trong nude va ding phéan ung phosphataza.

Ché pham chtra khang thé khang MMT, nhu duoc mé ta trén day, dugc su
dung dé thir cac san pham tham tach cua protein hoa tan té bao va protein thu
duoc tir hat té bao duoc chuyén bing pET19b-MMT (Fig.14B.C; cac lan duoc
danh dau "2"), pET19b-Line8063-Prod3 (Fig.14B.C; c4c lan dugc dénh diu
"3"), pET19b-Line8063-Prod4 (Fig.14B.C; cac lan duoc danh diu "4"), va
pET19b (Fig.14B,C; céc lan duoc danh dau "5"). Mac du c¢6 cc khac biét vé
mau bang tong thé cta cic protein hoa tan t& bao va thu duogc tir vién két (véi
vién két néi chung duong nhu 1a luong vét clia bing protein ma bit dau trén
phan trén cua gel va kéo dai xudng day gel), MMT c6 do dai day du dugc nhan
dang 1a dai protein cuing di chuyén véi protein danh ddu 120kDa (céc lan duoc
danh dau "1") trong cac phan chiét té bao dugc bién ddi bang pET19b-MMT.
Céc dang bat hoat cuia protein & bao MMT duoc bién doi béng pET19b-
Line8063-Prod3 va pET19b-Line8063-Prod4 duoc ky vong la twong ing véi cac
dai dugc nhuém mau bén trong ving thdm tach nim trong khoang tir 30kDa dén
40kDa. Luu y la bang protein 80kDa dugc nhudém mau nay khéng phai la bang
thu dugce tr MMT vi né ciing xuét hién trong phén chiét cua t& bao dbi chung
am tinh duoc bién ddi bang vecto pET19b.

Dua trén cac két qué thtr nghiém véi su biéu hién khac kiéu cta cc dang
MMT, nhu dugc md ta trén day, va duoc dung dé tao ra céc dang MMT tai tb
hop cua lia mach hoang va thé dot bién 8063, két luén 1a chi dang MMT kiéu
dai, ma khong phéi 1a dang MMT trong thé d6t bién néu trén, 13 hoat héa. Do
d6, kha ning xtic tdc chuyén hoa Met thanh tién chit DMS (SMM) duoc gidi
han ¢ lia mach hoang, vi dbi lap voi thé dot bién 8063.

Vidu 13
Thiét bi theo dbi thé dot bién 8063 cta lua mach
Ngoai phép thir nghiém sinh hoc dé phat hién thé dot bién 8063 cua cac

hat lia mach (xem vi du 2), vi du nay s& mé ta phuong phap di truyén dung dé
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nhan dang cac hat dot bién hodc cac san phém cua chung. Véi cac cai bién thich
hop ma chuyén gia trong linh vuc nay da biét, phuong phép nay ciing duoc ap
dung dé phat hién xem liéu c¢6 phai san pham thuc vat néu trén duoc tao ra bing
cach sir dung thé dot bién 8063 cua ltia mach hay khéng. Thir nghiém nay dua
trén co s& phan tich dé phat hién hién tugng da hinh duy nhét cua nucleotit
(single nucleotide polymorphism - SNP), dic biét 1a dot bién G—A & vi tri
3076 cua gen dbi véi MMT trong thé dot bién 8063, nhu duoc minh hoa trén

Fig.15, va vdi cac déc tinh cua doan mdi oligonucleotit dugc liét ké trong Bang 7.

San pham 271bp cta PCR - véi trinh tu duge dua ra 1a SEQ ID NO:33 -
duoc tao ra khi bd doan moi sé 20 duoge dua vao phan Ung v6i ADN hé gen cua
laa mach ching cv. Prestige 1am khudén mau, trong khi khong ¢6 san phdm nao
dugc mé rong néu ADN hé gen cua thé dot bién 8063 dung lam khuén mau -
truomg hop sau don gian 13 vi khong ¢ bazo cap doi giita dau 3' ciia doan mdi
nguoc va khudn mau (Fig.19A). Tuy nhién, san phdm 271bp ctia PCR thu duoc
bang bo doan mdi s6 21 khi mé réng PCR bing ADN hé gen cia thé dot bién
8063 (SEQ ID NO:34; Fig.19A), vi doan mdi nguoc ¢ trinh tu dy du cap doi
véi khudn miu. Bo doan mdi sb 22, chia bén doan mdi néu trén duoc liét ké
dbi v&i cac bd doan mdi sb 20 va 21 - hai bd nay dugc dung dé mo rong doan
chtra dot bién G3076—A trong gen MMT cua thé d6t bién 8063, va hai bd cho
dot bién G1462—A trong gen MMT cuia thé dot bién 14018 (SEQ ID NO:36,
xem vi du 17) - dugc dung dé theo dbi su c6 mit cua gen da dugc dot bién dbi

vl MMT chira ca hai sy dot bién cua nucleotit néu trén.

Mbdi PCR mé rong néu trén dugc thir nghiém dudi dang phan tng
polymeraza 50uL RedTaq (Sigma, cat.no. D6063), chira 200ng ADN hé gen va
50-100pmol moi doan mdi ctia bd doan mdi dic hiéu (bang 7). Sau khi mé rong
trong chu trinh PCR chuan (1 phat & 95°C; sau d6 13 30 chu trinh gém: 94°C,
60 gidy - 64°C, 30 gidy - 72°C, 30 gidy; két thuc véi 10 phut & 72°C), phén
phan udc 25uL ctia méu duge dién di chuan trén gel agaroza 2%. Nhu dugc

minh hoa trén Fig.15C, PCR v&1 ADN hé gen ctia cv. Prestige véi su c6 mét cia
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bd doan mdi s 20 va b6 doan mdi sb 21 1an luot tao ra doan ADN 271bp va
doan 0. Con PCR véi ADN hé gen cuia thé dot bién 8063 véi sw c6 mit cia bd
doan mdi s6 20 va bod doan mdi sb 21 1an luot tao ra doan 0 va doan ADN
271bp. Trong céc trudng hop trong d6, két qua sau 14 hau qua PCR véi ADN hé
gen cua hat la mach khéng dugc nhan dang, rat c6 thé 13 ADN cua khudn miu
1a déng nhét véi ADN cua thé dot bién 8063. Cac nd luc sau d6 bd tro cho két
luan bao gdm cac phan tich dé thu nghiém vé luong SMM (xem vi du 2), va vé

hoat tinh MMT (xem vi du 4).

Phuong phap tach dé ching minh ring thé dot bién 8063 khong chua
MMT kém theo phép thdm tach Western, bang cach sir dung quy trinh k¥ thuét
va khang thé khang MMT nhu dugc md t& mdt cach chi tiét trong vi du 3.
Trong diéu kién thuc té, cac hat cua chiing cv. Prestige va thé d6t bién 8063
dugc cho nay mam & nhiét do 20°C trong 4 ngay, sau do C“[Sng nhat riéng biét
mot hat kiéu dai va mét hat cua thé dot bién, mdi loai chtra trong 250uL H,O.
Sau khi ly tAm & toc d6 13000 vong/phut trong 10 phut, hon hop 15uL mdi chét
ndi trén bé mit véi 5uL dung dich dém nap SDS, dun s6i trong 5 phut, nap vao
gel SDS-polyacrylamit 12%, tach bang cach dién di, dién thidm tach, va cudi
cing thir bang khang thé khang MMT da dong (Fig.15D). Bang protein khac
biét MMT 120kDa dé dang duogc nhan dang trong phan chiét ching cv. Prestige,
trong khi protein khong c6 phan tmg mién dich cia thé dot bién 8063 cing di
chuyén véi protein danh ddu 120kDa. Do do, phuong phap thdm tach Western
néu trén 1a hitu ich dé kiém tra xem liéu co phai céac hat lia mach nay mam tao
ra MMT hodc khéng c6 kha ning nay. Céc thir nghiém phan tir va sinh héa tiép
theo c6 thé duoc st dung dé khing dinh xem liéu c6 phai hat néu trén thu duoc

tir thé d6t bién 8063 hay khéng.
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Bang 7: Cac doan mdi dé phat hién SNP cua thé dot bién 8063

Bg doan|Cic dau cta sin| Céc diu ciia sin|Doan mdi (trinh tw ADN 5-3'|Poan mdi nguoc
moisoO |pham phim (SEQ ID|cho trudc) **** (trinh tuw ADN §'—3")%#%%%
NO:) ’
20 2831-3101* |33 CGATTCCAGCTTCCGGTTG CATCTAGTCACTCAAAGAATTGCTAC
(SEQID NO:77) (SEQ ID NO:81)
21 2831-3101** |34 CGATTCCAGCTTCCGGTTG CATCTAGTCACTCAAAGAATTGCTAT
(SEQID NO:78) (SEQ ID NO:82)
2831-3101** |34 CGATTCCAGCTTCCGGTTG CATCTAGTCACTCAAAGAATTGCTAT
2 (SEQID NO:79) (SEQ D NO:83)
akkx |2 GGCATCCAGATTCCATCTTCAG |CTACGGAACAAGAGGTGCCAAT
1361-1483 36 ,
(SEQ ID NO:80) (SEQID NO: 84)

*) Danh sb cap bazo dudi dang cap bazo ciia trinh tur gen kidu dai déi véi MMT (SEQ ID NO:3).
**) Péanh s6 cap bazo dudi dang cép bazo clia trinh tw gen dbi voi MMT cua thé dot bién 8063
(SEQ ID NO:8).

%) Danh s6 cap bazo dudi dang cip bazo cia trinh tw gen d6i véi MMT ciia thé dot bién 14018
(SEQ ID NO:19).

###%) Trinh t & dau 5' clia doan dugc néu trong cot ¢6 tén "cac dau ctia san phAm RT-PCR".
###%%) Trinh trr bo sung & ddu 3' ctia doan duoc néu trong cot c6 tén "cac dau clia san phdm RT-
PCR".
Vidu 14

Gen ma héa MMT cua thé dot bién 14018 trong lta mach dugc gay dot bién & vi

tri tach intron 5' cda intron 2

Tiép theo viéc phét hién luong SMM cuc nhd, hodc hoan toan khéng co,
trong cac phﬁn chiét cua céc hat lta mach dang nay mam cua thé dot bién 14018,
cdy ndy duoc trai qua cac thir nghiém trong cac diéu kién thir nghiém tuong tu
nhu cac diéu kién duoc md ta mot cach chi tiét ddi véi thé dot bién 8063 trong
vi du 9 néu trén. Tuy nhién, chét liéu ciia cdy hoang trong truong hop nay 1a tu
ching cv. Sebastian, vi n6 dugc ding dé gy dot bién bing NaNj trong bé chua
céc hat cta thé dot bién 14018. Cac thir nghiém nhim nhén dang dét bién gdy ra
kiéu hinh khong chira MMT, duoc dung va hoan thanh nhu duoc moé ta duéi
day.

Truée hét, viéc so sanh dugc thuc hién d6i véi céc trinh tu gen ADN khéac
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biét dbi v6i gen ma héa MMT cua chiing cv. Sebastian (SEQ ID NO:16 d6i véi
trinh tw gen ADN; SEQ ID NO:17 d6i véi trinh tw ADN b trg; SEQ ID NO:18
ddi véi trinh tw ADN bd tro dich ma; trong tAt c4 cac truong hop véi cac trinh tu
ddng nhat véi céc trinh tu cua chung cv. Prestige nhu dugc mo ta trong vi du 8)
va thé dot bién 14018 (SEQ ID NO:19 dbi véi trinh tu gen, va SEQ ID NOs:20,
21, 23, 25 ddi v6i céc trinh tw ADN bd trg), voi su nhéin manh vao cac vung md
rong cac codon bat dau va két thic sy dich ma. Viéc chuyén bazo G—A duoc
nhan dang trong phan gen dugc tao trinh tu cua thé dot bién 14018, dic biét 1a vi
tri cta chat cho tach intron ngay dau sau cia exon 2 trén bazo tht nhit cia
intron 2, dac biét hon 13 trén nucleotit No.1462 — va sau d6 dugc tién lidu dé tac

dong dén viée xtr Iy ARN gbc clia san pham phién mé cua gen (Fig.16).

Thi hai, bing cach st dung bd doan mdi 16 (Bang 4), phan ung RT-PCR
duoc thiét ké va thiét lap dé mo rong vung gen md rong exon 2 va exon 5 cua
gen ma héa MMT ctia chiing cv. Sebastian va thé dot bién 14018 (Fig.16A).
Tiép theo mé rong ADN, cac san pham cta phan tng dugc dua vao dién di
agaroza gel, voi két qué duogc thé hién trén F ig.16B. Tuong tu nhu dugc mo ta
ddi voi thé dot bién 8063 trong vi du 9, ARN kiéu dai tur ching cv. Sebastian tao
ra mot doan PCR, San phém 5 trén Fig.16B, c6 cung d6 dai va trinh ty ADN,
xem SEQ ID NO:20, 13 gibng hét véi cac bazo mé rong tir 246 dén 933 cua
ADN b6 tro c6 do dai cap doi d6i véi MMT cua lua mach hoang (SEQ ID NO:
17). Két qua nay lai lam ndi bat rang viéc theo cach thay thé khong phai 1a dau

hiéu cua su biéu hién gen kiéu dai.

Thtr ba, madu ARN dugc tinh ché tir thé dot bién 14018 dugc st dung
trong phan tmg PCR, tao ra ba doan dic thu - ky hiéu 1a San phdm 6 (SEQ ID
NO:21), San pham 7 (SEQ ID NO:23), va San phim 8 (SEQ ID NO:25) trén
Fig.16B, Fig.16C - cac san phém nay khac nhau ve d6 dai va trinh tu thu dugc
tir san pham mé rong cta mau kiéu dai. Su quan sat nay khuyén cdo ring mot
dot bién duy nhét & vi tri tach intron 5' cua intron 2 trong gen d6i véi MMT cua

thé dot bién 14018 gay can trd cho viée xir Iy tién ARN théng tin bang cach loai
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b vi tri tach intron binh thuong, nhung thay vao d6 viéc kich thich sir dung cac
vi tri tach intron kin bd sung. Theo cach nay, déi véi ca San pham 6 va San
phém 7, vi tri tach intron kin dugc nhan dang trong intron 2, trong khi vi tri nay
cua San phém 8 12 & exon 2. So sanh cac két qua tao trinh tu néu trén béng do thi

duoc dua ra trén Fig.16C.

Ngoai ra, cac thir nghiém trinh ty ADN d4 cho thiy cac codon két thuc su
dich ma sém trong San pham 6 [TAG trén cic bazo 1579-1581 theo cach tir sb
bazo cua ADN hé gen tir [a mach, chung cv. Sebastian (SEQ ID NO:16)], San
pham 7 [TAA trén cac bazo 1840-1842 theo céch tir sb bazo ciia ADN hé gen tur
lia mach, ching cv. Sebastian (SEQ ID NO: 16)], va San pham 8 [TGA trén cac
bazo 1916-1918 theo céach tir s6 bazo cia ADN hé gen tir lda mach, chung cv.
Sebastian (SEQ ID NO:16)], tao ra cac protein da dugc dich ma dai cua axit
amin 186, 180, va 163, 1an luot dugc liét ké 1a SEQ ID NO:22, SEQ ID NO:24,
va SEQ ID NO:26. Song song v6i két qua duoc md ta trén day déi voi thé dot
bién 8063 (Fig.12D, Fig.12E), cac hinh v& trén Fig.16D, Fig.16E dua ra dir liéu
riéng vé ban chét cua cc bazo dic hiéu tham gia vao trong céc truong hop tach

intron theo phuong 4n thay thé.
Vidu 15
Cac plasmit biéu hién dé téng hop MMT bi cat cut cta thé d6t bién 14018

Ly do co ban va chién lugc thiét ké cac plasmit biéu hién 1a tong hop truc
tiép ba phién ban tai to hop dd dugc cit cut cia MMT thu duoc tir thé dot bién
14018 gidng nhu céc plasmit dugc md ta trong vi du 11 d6i v6i thé dot bién
8063. N6i ngin gon, muc dich cua thu nghiém nay 1a dé x4c nhan rang cac
truong hop tach intron 1éch cta thé dot bién 14086 sinh ra cac san pham phién
ma ma héa cac MMT bét hoat. Do do, céc doan gen tai td hop can phai ma hoéa
cac protein c6 trinh tu dugc liét ké trong SEQ ID NO:22, SEQ ID NO:24, va
SEQ ID NO:26 - phan anh cac truong hop tach intron léch tao ra San pham 6,
San pham 7, va San pham 8 (xem Fig.16B, Fig.16C).

Bang cach str dung plasmit pET19b-MMT, xem vi du 10, lam khuén mAu
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trong ba PCR chuén ndi tiép nhau v6i bd doan moi sb 23, 24, va 25 (Bang 8),
tao ra dén doan mé rong 394bp (SEQ ID NO:30). Poan nay duoc phan giai bang
Sacll-BamHI va dugc thit bing doan Sacll-BamHI rong cia pET19b-MMT
(Fig.17A), thu duoc plasmit biéu hién pET19b-1_inel14086-Prod6 (Fig.17B),
duoc ding dé tong hop MMT da duge cit cut twong tng véi San phdm 6 nhu
dugc thé hién trén Fig.16B.

Bing cach st dung quy trinh twong ty nhu duge md ta trén day déi véi
doan 394bp, nhung bay gio 1a vdi bd doan moi sb 23, 24, va 26 trong ba doan
PCR mé rong ndi tiép nhau (Bang 8), tao ra doan 376bp (SEQ ID NO:31), ma
khi phéan giai bang Sacll-BamHI thi duoc thit bing doan Sacll-BamHI rong cua
pET19b-MMT (Fig.17A), tao ra plasmit biéu hién pET19b-Linel4086-Prod7
(Fig.17C). Plasmit biéu hién nay duoc dung dé tdng hop MMT da dugc ct cut

tuong Ung plasmit tao ra San pham 7 nhu duoc thé hién trén Fig.16B.

Theo thu nghiém duogc tién hanh song song - dugc thuc hién theo cach
tuong tu nhu dugc mo ta trén day ddi vai pET19b-MMT, nhung véi bd doan
mdi s6 27 va 28 (Bang 8) - c6 doan 325bp duoc md rong (SEQ ID NO:32), ma
khi phan giai biang Sacll-BamHI thi duoc thét bang doan Sacll-BamHI rong cua
pET19b-MMT (Fig.17A), tao ra plasmit biéu hién pET19b-Linel4086-Prod8
(Fig.17D) dé téng hop MMT bi cét cut twong ung v6i San phim 8 (xem
Fig.16B).

Bang 8: Cac doan mdi dé mé rong cic doan ADN cua thé dot bién 14018 (dé

thiét ké plasmit)
B doan b i As b 1 v Cac  daucta  san|Céc dau cia san pham
.y Trinh tu cua doan moi (trinh tw ADN 5'->3") * phAmPCR ** SEQIDNOY P
Xudi: GGCCGCGGGGCTCGAGTGCTTCCGCAC 127
(SEQ ID NO:85)
23 Nguoc: CGAGATMGAIMAIAICTACGG- 30
AACAAGAGGTGCCAATCTTCGAAGGGCACCACTTTTCTGC — |243-307
(SEQ ID NO:86)
Xudi: GGCCGCGGGGCTCGAGTGCTTCCGCAC 127
(SEQ ID NO:87)
24 Nguoc: AACCTGAGTAAATGTCTAACTTCTGCAGGTCCCATG- 30
TTTGCAACAAACGAGATAAGATAAATATCTACGG 283-354
(SEQ ID NO:88)
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Xuoi: GGCCGCGGGGCTCGAGTGCTTCCGCAC 1-27
(SEQ ID NO:89)
25 Nguoc:  GGATCCCTACTGGCAGACACCTAAAAGTTTCATATAAAGT- 30

AACCTGAGTAAATGTCTAACTTCTGC 329-394

(SEQ ID NO:90)

Xubi:  GGCCGCGGGGCTCGAGTGCTTCCGCAC 1-27
(SEQ ID NO: 91)
26 Nguoc:  GGATCCTTATATCCAGACCATAA- 329-376 31

ACCTGAG-TAAATGTCTAACTTCTGC
(SEQ ID NO: 92)
Xudi:  GGCCGCGGGGCTCGAGTGCTTCCGCAC 1-27
(SEQ ID NO:93)
Nguoc:  AGGTTTATCCATGCAATCTTGATAGCTCTTG-
27 GGTTTATATCCAGACCATAAACCATTGCC-
ACATCCCAGCTCTGCTACTG
(SEQ ID NO:94)

198-277 32

Xuéi:  GGCCGCGGGGCTCGAGTGCTTCCGCAC 1-27
(SEQ ID NO: 95)

Nguoc: GGATCCTTAGATTGGGAGACCA-

28 TCGTCGTCTAGTGCATTCAAGTAA-

AGGTTTATCCATGCAATCTTGATAGCTCTTGG

(SEQ ID NO: 96)

246-325 32

*)Luuy réng cung mot doan mdi xudi tuong tu, voi vi tri Sacll duge gach chan, dugce st
dung trong tit ca cac phan ung. P6i véi cac doan mdi nguoc, cac doan mé rong 5' ma khong
ghép ddi v6i ADN khudn mau duoc chi ra véi duong gach chan dang séng; cac vi tri BamHI
duoc thé hién bang chit nghiéng, con cac codon bu két thic su dich ma dugc thé hién & dang
chir nét dam.

**) Céc s6 duoce ding dé chi sb nucleotit trong SEQ ID NO tuong tmg duoc liét ké & cot
bén canh.

Vidu 16
Céc dang MMT t4i t6 hop ctia thé dot bién 14018 14 bat hoat

Trinh tu cta vi du 12 13 nhu sau, céc ciu trac thu duge tir thé dot bién
8063 duoc thay bing cac ciu tric thu duge tir thé dot bién 14018. Vi khuén E.
coli dugc bién ddi br:fmg pET19b-Line14018-Prod6, pET19b-Line14018-Prod7
va pET19b-Line14018-Prod8 (Fig.17A - Fig.17D, véi su so sanh axit amin
tuong ng duoc thé hién trén Fig.17E) - nhung cac thur nghiém nay loai trir phép
tham tach Western dudi dang khang thé khang MMT duoc md ta trong vi du 12
dugc nang 1én dua vao doan trinh tu khong co mit trong thé dot bién - phan cta

MMT déc hiéu voi 14018.

Khong phan chiét nao chira vi khudn di duge bién dbi cho thdy kha nang
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tao ra SMM (Fig.18), vi vay cing mot bién luin giéng nhu bién luan dua ra
trong vi du 12 trén day tao ra co so dé két luan 1a thé dot bién 14018 cua lua
mach khong tao ra dugc cic enzym MMT chirc ning, thé nay khong c6 kha

nang xtic tic dé tao ra SMM, tién chét cia DMS.
Vidu 17
Thiét bi theo ddi thé dot bién 14018 cua lta mach

Ngoai thir nghiém sinh héa dé phat hién thé dot bién 14018 cua cac hat
lta mach (xem vi du 2), vi du ndy mé ta phwong phép di truyén dugce ding dé
nhén dang céac hat hodc san phém thuc vat dot bién duoc san xuit tir thé dot bién
14018 cua lta mach. Dua trén co s& phan tich dé phat hién mét thé da hinh
nucleotit (SNP), dic biét 1a dot bién G—A & vi tri 1462 cla gen ddi véi MTT
trong thé dot bién 14018, nhu dugc minh hoa trén Fig.19, va véi cac dic tinh

ctia cac bo doan mdi oligonucleotit dugc liét ké trong Bang 9.

San pham 121bp ctia PCR - vdi trinh tu duoc dua ra la SEQ ID NO:35 -
duoc tao ra khi bé doan mdi sb 29 duoc st dung trong phan tmg v6i ADN hé
gen cta lua mach ching cv. Sebastian 1am khuén mau, trong khi khéng san
pham nao dugc md rong khi ADN hé gen ciia thé dot bién 14018 duoc ding lam
khuén mau - trong trudng hop sau don gian 1a vi khong c6 bazo cap doi nao
gifta dau 3' ctia doan moi nguoc va khudn miu (Fig.19B). Tuy nhién, san phdm
121bp cua PCR thu duogc béng b6 doan mdi s6 30 khi mé rong PCR bé‘mg ADN
hé gen ctia thé dot bién 14018 (SEQ ID NO:36), vi doan mdi nguoc cé trinh tu
véi do dai day du cip doi v6i khudn miu (Fig.19B). B doan mdi s 31 bao gdm
bdn doan mdi néu trén duoc liét ké ddi véi cac b6 doan moi s6 29 va 30 - hai dbi
voi viec mo rong doan chira dot bién G1462—A trong gen MMT cua thé dot
bién 14018 (tic 12 SEQ ID NO:36), va hai déi véi dot bién G3076—A trong gen
MMT ctia thé dot bién 8063 (trc 1a SEQ ID NO:34; xem vi du 9) - dugc dung dé
theo doi su cd mat cia gen dugc gay dot bién ddi v&i MMT chira ca hai su dot

bién cua nucleotit néu trén.

Mbi su mé rong PCR néu trén duogc tién hanh béng thr nghiém duéi dang
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phan Ung polymeraza 50ul RedTaq (Sigma, cat.no. D6063), chira 200ng ADN
hé gen va 50-100 pmol mdi doan moi cia doan mdi dac hiéu (Bang 7). Su mé
rong tiép theo trong chu trinh PCR chuén (1 phut & 95°C; sau do6 1a 30 chu ky
bao gom: 94°C, 60 gidy - 64°C, 30 gidy - 72°C, 30 giy; két thic bing 10 phut &
72°C), dua 25l phan phan uéc chira mau duge dién di chudn trén gel agaroza
2%. Nhu dugc minh hoa trén Fig.19C, PCR véi ADN hé gen cua chung cv.
Sebastian voi su ¢6 mit ctia bd doan moi sb 30 1an luot tao ra doan ADN 121bp
va doan 0. Con PCR v6i ADN hé gen cua thé dot bién 14018 véi su ¢d mat cua
doan mdi sb 30 1an luot thu dugc doan 0 va doan ADN 121-bp . Trong céc
truong hop trong d6 két qua sau 1a hau qua PCR véi ADN hé gen cua hat lda
mach khong dugc nhéan dang, chic chin réng ADN khuon mau la déng nhét véi
ADN cua thé dot bién 14018. Céc nd lue sau d6 nhim ung hé cho két luan bao
gbm céc phan tich dé thir nghiém vé lugng SMM (xem vi du 2), va vé hoat tinh
MMT (xem vi du 4).

Mot phuong phép riéng biét dé x4c nhan rang thé dot bién 14018 khong
chita MMT tham gia vao phép thdm tach Western, bing cach sir dung quy trinh
k¥ thuat va khang thé khang MMT nhu dugce md t& mot cach chi tiét trong vi du
3. Trong diéu kién thuc té, cac hat cta ching cv. Sebastian va thé dot bién
14018 dugc cho ndy mam & nhiét d6 20°C trong 4 ngay, sau do 1a dong nhét
hoa mot hat hoang va mot hat cua thé dot bién, mdi loai chira trong 100uL H,O.
Sau khi ly tAm & téc d6 13000 vong/phut trong 10 phut, hon hop 15uL mbi chit
ndi trén bé mit vdi 5uL dung dich dém nap SDS, dun s6i trong 5 phut, nap vao
gel SDS-polyacrylamit 12%, tach bang cach dién di, dién thdm tach, va cubi
cung thir bang khéng thé khang MMT da dong (Fig.15D). Bang protein MMT
khac biét 120 kDa dé dang dugc nhén dang trong phan chiét cta chung cv.
Sebastian, trong khi protein khong c6 phan tmg mién dich cta thé dét bién
14018 cung di chuyén véi protein danh ddu 120kDa. Do do, phuong phap thim
tach Western néu trén 1a hitu ich dé kiém tra xem liéu c6 phai cac hat [ia mach

nay mam tao ra MMT hodc khong c6 kha nang nay.
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Céc thtr nghiém phan t va sinh héa tiép theo c6 thé dugc sir dung dé khing
dinh xem lidu c6 phai hat néu trén thu dugc tir thé dot bién 14018 hay khéng.

Bang 9: Céc doan moi dé phat hién SNP cua thé dot bién14018

B¢ doan|Céc dAu ctia san| Thanh  phdm|Poan mdi xudi (trinh tw ADN|Poan mdinguoc

mdi sb |phAmPCR  [(SEQIDNO:) |5'—3' cho trudc) **#* (trinh tu ADN 5'—s3")##5 5
GGCATCCAGATTCCATCTTCAG |CTACGGAACAAGAGGTGCCAAC
29 1361-1481* 135 (SEQ ID NO: 97) (SEQ ID NO: 101)
GGCATCCAGATTCCATCTTCAG |CTACGGAACAAGAGGTGCCAAT
30 1361-1483** 136 (SEQ ID NO:98) (SEQ ID NO: 102)
1361-1483** |36 GGCATCCAGATTCCATCTTCAG |CTACGGAACAAGAGGTGCCAAT
31 (SEQ D NOZ99) (SEQ 1D NO:103)
D831-3101%** |34 CGATTCCAGCTTCCGGTTG | CATCTAGTCACTCAAAGAATTGCTAT
(SEQ ID NO:100) (SEQ ID NO: 104)

*) Danh s6 cip bazo du6i dang cap bazo ctia trinh tw gen kidu dai déi véi MMT (SEQ ID NO:16).
**) Panh s6 cap bazo dudi dang cp bazo cia trinh tu gen ddi véi MMT cia thé dot bién 14018
(SEQ ID N0:19).

**#%) Panh s6 cip bazo dudi dang cip bazo cia trinh tr gen di véi MMT cua thé dot bién 8063
(SEQ ID NO:8).

*#5%) Trinh tu & dau 5' ctia doan dugc néu trong cft ¢6 tén "cac diy cta san phdm RT-PCR",
#%43%%) Trinh tu bd sung & dau 3' clia doan duoc néu trong cdt ¢6 tén "cac dau cua san phim RT-

PCR".
Danh muc tu liéu sang ché

Patent My s6 4,683,195 cép cho Mullis, K.B. et al.
Patent My ) 4,800,159 cép cho Mullis, K.B. et al.

Patent My s6 5,242,694 cAp cho Reuther, H.

Patent My 36 6,660,915 cép cho Douma, A.C. et al.
Patent My ) 7,420,105 cép cho Breddam, K. et al.

Pon yéu ciu patent M§ sb 2006/0057684 cap cho Bisgaard-Frantzen, H. et al.
Patent Uc s6 38578/93
Cong bb don qubc té sé WO 2005/087934 cia Breddam, K. et al.
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Bang 10: Danh muc cac trinh tu

SEQID Kiéu

NO:1

NO:2

NO:3

NO:4

NO:5

NO:6

NO:7

NO:8

NO:9

NO:10

NO:11

NO:12

Axit nucleic

Protein

Axit nucleic

Axit nucleic

Axit nucleic

Protein

Protein

Axit nucleic

Axit nucleic

Axit nucleic

Protein

Axit nucleic

M6 ta

ADN b trg clia laa mach chung cv. Haruna Nijo, mé& rong
cac codon bit ddu va két thuc cua gen dbi véi MMT, trinh
tw ADN bd tro cia khung doc m¢ dbi véi MMT. Trinh tu
chiét dugc tir ngan hang gen (GenBank) s hiéu luu giir
AB028870.

Trinh tu dbi v6i MMT cua lua mach chung cv. Haruna Nijo,
dugce dich ma tr SEQ ID NO:1.

gADN cua lua mach ching cv. Prestige, trinh tu gen mé
rong cac codon bat dau va két thac ctua gen doi vai MMT.

ADN b tro ciia lta mach ching cv. Prestige, mé rdng cac
codon bat dau va két thac cua gen doi véi MMT, trinh tu
ADN b0 trg cua khung doc md doi vei MMT.

ADN b6 trg dugc tadch dong lai ctua lia mach ching cv.
Prestige; ADN bd tro duoc tach dong lai cua khung doc mé
déi véi MMT mé rong cic codon bit diu va két thuc cia
gen d6i véi MMT, nhung chira ba dot bién (xem Vi du 10).
Pugc st dung dé biéu hién khac kiéu MMT cia lua mach
trong E. coli.

Trinh tu dbi v6i MMT cia laa mach chung cv. Prestige,
duoc dich ma tor SEQ ID NO:4.

Trinh tu d6i véi MMT cua lta mach ching, cv. Prestige,
dugc dich ma tr SEQ ID NO:5, dugc st dung dé tong hop &
E. coli.

gADN ctia lda mach chira thé dot bién 8063, trinh tu gen dbi
v6i MMT mé rong cac codon bat dau va két thuc cua gen
d6i véi MMT.

Trinh ty cia doan RT-PCR dugc mé rdng ctua lia mach
chiing cv. Prestige, tuong tmg véi San phdm 1 trén Fig.12B
va Fig.12C.

Trinh ty cia doan RT-PCR dugc mé rdng cua lia mach
chtra thé dot bién 8063, tuong tmg vdi San phdm 2 trén Fig.
12B va Fig.12C.

Trinh ty dugc dich ma hoan toan thu duoc tir ARN duoc
tach sai clia thé dot bién 8063, ARN chirc ning néu trén 1a
khuén miu khi mé rong RT-PCR tao ra San phim 2 trén
Fig.12B va Fig.12C.

Trinh tu cua do;m RT-PCR dugc m¢ rong cua qh’la mach
chira thé dot bién 8063, twong ung vdi San pham 3 trén
Fig.12B va Fig.12C.
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NO:13

NO:14

NO:15

NO:16

NO:17

NO:18

NO:19

NO:20

NO:21

NO:22

NO:23

NO:24

NO:25

Protein

Axit nucleic

Protein

Axit nucleic

Axit nucleic

Protein

Axit nucleic

Axit nucleic

Axit nucleic

Protein

Axit nucleic

Protein

Axit nucleic
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Trinh tu dugc dich ma hoan toan thu dugc tr ARN duoc
tach sai cua thé dot bién 8063, ARN chirc ning néu trén 1a
khuén mau khi mé rong RT-PCR tao ra San phim 3 trén
Fig.12B va Fig.12C.

Trinh tw cua dO?.].’l RT-PCR dugc mé rong cua qh’la mach
chtra thé dot bién 8063, twong Ung véi San pham 4 trén
Fig.12B va Fig.12C.

Trinh tu dugce dich ma hoan toan thu duoc tr ARN duoc
tach sai cua thé dot bién 8063, ARN chirc nang néu trén la
khuoén miu khi mé rong RT-PCR tao ra San phidm 4 trén
Fig.12B va Fig.12C.

gADN ctia Iia mach ching cv. Sebastian, trinh tu gen dbi
v6i MMT m& rong cic codon bt dau va két thic cua gen
dbi véi MMT.

ADN bd tro cua lia mach chung cv. Sebastian, trinh tu
ADN b6 trg cia khung doc mé d6i véi MMT mé rong céc
codon bat dau va két thic cta gen dbi véi MMT.

Trinh tg gen d6i véi MMT cia lda mach ching cv.
Sebastian, dugc dich ma tr SEQ ID NO:17.

gADN cua lda mach chtra thé dot bién 14018, trinh tu gen
ddi véi MMT mé rong céc codon bit dau va két thuc cua
gen dbi voi MMT.

Trinh ty cua doan RT-PCR dugc mé rong cia lda mach
ching cv. Sebastian, twong Ung véi San phim 5 trén
Fig.16B va Fig.16C.

Trinh tu cua dqan RT-PCR dugc mé rong cia 711’1a mach
chtra the dot bien 14018, tuong Ung v6i San pham 6 trén
Fig.16B va Fig.16C.

Trinh tu dugc dich ma hoan toan thu duogc tr ARN dugc
tach sai clia thé dot bién 14018, ARN chirc ning néu trén 1a
khuén miu khi mé rong RT-PCR tao ra San phim 6 trén
Fig.16B va Fig.16C.

Trinh tu cua dqan RT-PCR dugc mé rong cia 711’1a mach
chtra thé dot bien 14018, twong Gng v6i San pham 7 trén
Fig.16B va Fig.16C.

Trinh tu duge dich ma hoan toan thu duoc tr ARN dugc
tach sai cia thé dot bién 8063, ARN chirc ndng néu trén la
khuén miu khi mé rong RT-PCR tao ra San phim 7 trén
Fig.16B va Fig.16C.

Trinh tu cua dqan RT-PCR dugc mé rdng cia 711'1a mach
chira thé dot bién 14018, tuong Ung v4i San pham 8§ trén
Fig.16B va Fig.16C.
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NO:26

NO:27

NO:28

NO:29

NO:30

NO:31

NO:32

NO:33

NO:34

NO:35

NO:36

NO:37

Protein

Axit nucleic

Axit nucleic

Axit nucleic

Axit nucleic

Axit nucleic

Axit nucleic

Axit nucleic

Axit nucleic

Axit nucleic

Axit nucleic

Axit nucleic
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Trinh tu dugc dich ma hoan toan thu dugc tr ARN duoc
tach sai ctia thé dot bién 8063, ARN chirc nang néu trén la
khudén mau khi mé& rong RT-PCR tao ra San phim 8 trén
Fig.16B va Fig.16C.

Doan Sacll-BamHI ctia San pham 2 (Fig.12B va Fig.12C) -
v6i vi tri BamHI duoc dua mét cach truc tiép vao dau dudi
cia codon két thic dich ma — dé tao 1ap plasmit biéu hién
pET19b-Line8063-Prod2 (xem Fig.13B).

Doan Sacll-BamHI ctia San pham 3 (Fig.12B va Fig.12C) -
v6i vi tri BamHI duoc dua mot cach truc tiép vao dau dudi
cua codon két thic dich ma - dé tao l4p plasmit biéu hién
pET19b-Line 8063-Prod3 (xem Fig.13C) (dong nhit véi
SEQ ID NO:27).

Doan Sacll-BamHI cta San pham 4 (Fig.12B va Fig.12C) -
v6i vi tri BamHI duoc dua mot cach truc tiép vao dau dudi
cia codon két thic dich ma — dé tao 1ap plasmit bidu hién
pET19b-Line8063-Prod4 (xem Fig.13D).

Doan Sacll-BamHI ctuia San pham 6 (Fig. 16B,C) - véi vi tri
BamHI dugc dua mot cach truc tiép vao ddu duéi ciia codon
két thiic dich ma — dé tao 1ap plasmit biéu hién pET19b-
Linel4018-Prod6 (xem Fig.17B).

Doan Sacll-BamHI ctia San pham 7 (Fig. 16B va F1g 16C)
v6i vi trf BamHI dugc dua mot cach truc tiép vao dau dudi

ctia codon két thuc dich ma — dé tao 1ap plasmit biéu hién
pET19b-Line14018-Prod7 (xem Fig.17C).

Doan Sacll-BamHI ctia San pham 8 (Fig. 16B va Fig.16C) -
v6i vi trf BamHI duge dua mot céch truc tiép vao dau dudi

ctia codon két thuc dich ma — dé tao 1ap plasmit biéu hién
pET19b-Linel14018-Prod8 (xem Fig.17D).

Doan PCR dugc tao ra tr ADN hé gen chung cv. Prestige,
dugc mé rong bang cach st dung bo doan mdi sb 20 (xem
Bang 7).

DPoan PCR dugc tao ra tr ADN hé gen cua thé dot pién
8063, dugc md& rong bang cach st dung bo doan mdi so 21
(xem Bang 7).

Doan PCR duogc tao ra tir ADN hé gen ching cv. Sebastian,

dwgc mé rong bang cach st dung bd doan mdi s 29 (xem
Bang 9).

Doan PCR dugc tao ra tr ADN hé gen cia thé dot bién
14018, dugc md rong bang cach st dung bé doan moi so 30
(xem Bang 9).

Doan mo1 xu6i dé md rong trinh tuy ADN bd tro ma hoda
MMT cua lia mach.
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NO:38

NO:39

NO:40

NO:41

NO:42

NO:43

NO:44

NO:45

NO:46

NO:47

NO:48

NO:49

NO:50

NO:51

NO:52

NO:53

NO:54

NO:55

NO:56

Axit nucleic

Axit nucleic

Axit nucleic

Axit nucleic

Axit nucleic

Axit nucleic

Axit nucleic

Axit nucleic

Axit nucleic

Axit nucleic

Axit nucleic

Axit nucleic

Axit nucleic

Axit nucleic

Axit nucleic

Axit nucleic

Axit nucleic

Axit nucleic

Axit nucleic
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DPoan méi xudi dé mé rong trinh tv ADN bd trg ma hoa
MMT cua lua mach.

Poan mdi xubi dé mo rong trinh tu ADN bd tro ma hoa
MMT cua lia mach.

Doan mdi xudi dé mo rong trinh tw ADN bd trg ma hoa
MMT cua lua mach.

DPoan méi xudi dé mé rong trinh tw ADN bd trg ma hoa
MMT cua lua mach.

Doan mdi xudi dé mo rong trinh ty ADN b0 trg ma hoa
MMT cua lua mach.

Poan mdi nguoc dé mo rong trinh tr gen ma héa MMT cua
Iua mach.

Doan moi nguge dé mé rong trinh ty gen ma héa MMT cua
lia mach.

Doan moi nguge dé mé rong trinh tw gen ma hoa MMT cua
lia mach.

Doan moéi nguge dé mé rong trinh tw gen ma hoa MMT cua
Ita mach.

Doan moi nguge dé mé rong trinh tw gen ma hoa MMT cua
Itia mach.

Doan moéi nguge dé mé rong trinh tu gen ma héa MMT cua
Ita mach.

Doan modi xudi dé m& rong trinh tw ADN bd trg ma hoa
MMT cua lia mach.

Doan moi xudi dé md rong trinh tu ADN bd trg ma hoéa
MMT cua lia mach.

DPoan mdi xudi dé mé rOng trinh tw ADN bd trg ma hoéa
MMT cua lua mach.

Doan moi xudi dé mé rong trinh tuy ADN bd tro ma hda
MMT cua Ita mach.

Doan moi xudi dé md rong trinh tu ADN bd tro mad hoda
MMT cua lua mach.

DPoan mdi xudi dé mo rong trinh tw ADN bd trg ma héa
MMT cua lua mach.

Doan moi xudi d¢ md rong trinh tu ADN bd tro ma hoda
MMT cua Ida mach.

Doan moi xudi dé md rong trinh tu ADN bo tro ma hoa
MMT cua lua mach.
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NO:57

NO:58

NO:59

NO:60

NO:61

NO:62

NO:63

NO:64

NO:65

NO:66

NO:67

NO:68

NO:69
NO:70
NO:71

NO:72

NO:73

NO:74

NO:75

NO:76

Axit nucleic
Axit nucleic
Axit nucleic
Axit nucleic
Axit nucleic
Axit nucleic
Axit nucleic
Axit nucleic
Axit nucleic
Axit nucleic
Axit nucleic
Axit nucleic

Peptit
Peptit

Axit nucleic
Axit nucleic
Axit nucleic
Axit nucleic
Axit nucleic

Axit nucleic
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Poan mbi nguoc dé m¢& rong trinh tw ADN bo trg ma hoda
MMT cua lua mach.

DPoan moi nguoc dé mo rong trinh tw ADN bd trg ma hoéa
MMT cua lta mach.

Poan mdi nguoc dé mo rong trinh tu ADN b tro ma hoa
MMT cua lta mach.

Doan mdi nguoc dé méo rong trinh ty ADN bd trg ma hoa
MMT cua lua mach.

Poan mdi nguoc dé mo rong trinh tu ADN bd trg ma hoa
MMT cua lta mach.

Poan moi nguoc dé méo rong trinh tw ADN bd tro ma hoa
MMT cua lua mach.

Doan moéi ngugc dé mo rong trinh tw ADN b6 trg ma hoa
MMT cua lda mach.

Doan mdi nguoc dé mo rong trinh tu ADN bd trg ma hoa
MMT cua lia mach.

DPoan mdi xudi dé phat hién su tach intron cua gen mi hoa
MMT cua lia mach theo phuong an thay theé.

Poan mdi xudi dé phat hién su tach intron cuia gen ma hda
MMT cua lia mach theo phuong an thay thé.

Doan mdi xudi dé phat hién su tach intron cia gen ma hoa
MMT cua lta mach theo phuong an thay theé.

Poan mdi xudi dé phat hién su tach intron cia gen ma hoa
MMT cua lia mach theo phuong an thay theé.

His-tag
V1 tri Enterokinaza

Doan moi xuodi d¢ mé rong doan protein ma hoda trinh tu
gen doi vé1i MMT cua ltia mach.

Doan mdi nguoc dé mé rong doan protein mé hoa trinh tu
gen doi voi MMT cua lia mach.

Poan mdi ngugc dé mé rong doan ADN cua thé dot bién
8063

DPoan mdi xudi dé md rong doan ADN cua thé d6t bién
8063

Poan mdi ngugc dé mé rong doan ADN cua thé dot bién
8063

DPoan mbi nguoc dé mo rong doan ADN cua thé dot bién
8063

- 100 -



NO:77
NO:78
NO:79
NO:80
NO:81
NO:82
NO:83
NO:84
NO:85

NO:86

NO:87

NO:88

NO:89

NO:90

NO:91

NO:92

NO:93

NO:94

NO:95

NO:96

NO:97
NO:98
NO:99
NO:100
NO:101

Axit nucleic
Axit nucleic
Axit nucleic
Axit nucleic
Axit nucleic
Axit nucleic
Axit nucleic
Axit nucleic

Axit nucleic

Axit nucleic

Axit nucleic

Axit nucleic

Axit nucleic

Axit nucleic

Axit nucleic

Axit nucleic

Axit nucleic

Axit nucleic

Axit nucleic

Axit nucleic

Axit nucleic
Axit nucleic
Axit nucleic
Axit nucleic

Axit nucleic
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Poan mdi xudi dé phat hién SNP ciia thé dot bién 8063
Poan mdi xudi dé phat hién SNP ctia thé dot bién 8063
Poan mbi xudi dé phat hién SNP cua thé dot bién 8063
Doan mdi xudi dé phat hién SNP ciia thé dot bién 8063
Poan mdi ngugc dé phat hién SNP ctia thé dot bién 8063
Doan mbi ngurge dé phat hién SNP ciia thé dot bién 8063
Poan mbi ngurge dé phat hién SNP ciia thé dot bién 8063
Doan mdi nguoc dé phat hién SNP cta thé dot bién 8063

Poan mdi xudi dé md rong doan ADN cua thé dot bién
14018

Poan mdi nguoc dé mé rong doan ADN cia thé dot bién
14018

Poan mdi xudi dé mo rong doan ADN cua thé dot bién
14018

Poan mdi nguoc dé md rong doan ADN cua thé dot bién
14018

Poan mdi xubdi dé mé rong doan ADN cia thé dot bién
14018

Poan mdi nguoc d& md rong doan ADN cia thé dot bién
14018

Poan moi xudi dé mé rong doan ADN cua thé dot bién
14018

Poan mdi nguogc dé mo rong doan ADN cua thé dot bién
14018

Poan mdi xudi dé mé rong doan ADN cua thé dot bién
14018

Poan mdi nguoc dé md rong doan ADN cia thé dot bién
14018

DPoan mdi xubi dé mé rong doan ADN cuia thé dot bién
14018

Poan mdi nguoc dé md rong doan ADN cua thé dot bién
14018

Poan mdi xudi dé phat hién SNP cua thé dot bién 14018
Poan mdi xudi dé phat hién SNP cua thé dot bién 14018
Poan mdi xudi dé phat hién SNP cia thé dot bién 14018
Poan mdi xudi dé phat hién SNP cua thé dot bién 14018
Poan mbi nguoc dé phat hién SNP cua thé dot bién 14018
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NO:102 Axit nucleic Doan mdi ngugc dé phat hién SNP cua thé dot bién 14018
NO:103 Axit nucleic Doan mdi ngugc dé phat hién SNP cua thé dot bién 14018
NO:104 Axit nucleic Doan mdi ngugc dé phét hién SNP cua thé dot bién 14018
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YEU CAU BAO HO
1. Pb uéng duogc san xuét tur cay lua mach, hodc bd phén cua nd, trong do dd
ubng nay chtra dimetyl sulfua (DMS) v6i luong nhé hon 20 ppb va S-metyl-I-
methionin (SMM) véi luong nho hon 20 ppb, va trong d6 cdy lta mach nay,
hoic bo phan ctia n6, mang dot bién trong gen méd héa methionin S-metyl-

transferaza (MMT), lam mét hoan toan MMT chirc nang.

2. D6 udng theo diém 1, trong d6 do ubng néu trén 13 dd udng mach nha.

3. D6 udng theo diém bét ky trong sé cac diém néu trén, trong d6 do udng nay 1a
bia.

4. D6 ubng theo diém bét ky trong s6 cac diém néu trén, trong d6 d6 udng nay
chira DMS véi lugng nhoé hon 10 ppb.

5. D6 ubng theo diém bat ky trong so cac diém néu trén, trong d6 do6 udng nay
chtra SMM véi lugng nho hon 10 ppb.

6. Cy lua mach, trong d6 cdy lta mach mang dot bién trong gen ma hoa
methionin-S-metyltransferaza (MMT) lam mat hoan toan MMT chtc ning.

7. Cay ltia mach theo diém 6, trong d6 dot bién xay ra & vi tri tich intron ctia gen
ma hoa MMT.

8. Cay la mach theo diém bat ky trong sb cac diém 6 dén 7, trong d6 dot bién
trong gen ma héa MMT 14 dot bién G—A cua bazo sb 3076 cua SEQ ID NO:3
hodc 1a d6t bién G—A cua bazo sé 1462 ctiia SEQ ID NO: 16.

9. Cay Iia mach theo diém bt ky trong sé cac diém tir 6 dén 8, trong d6 cac két
quéa gy dot bién trong gen ma hoa dang MMT d4 duoc cét cut bao gdbm doan c6
dau tan cung N cia MMT kiéu dai va tly y céc trinh tur bo sung ¢ dau tan cling
C khong phét hién dugc trong MMT kiéu dai, trong dé doan c6 diu tan cung N

néu trén chira toi da 500 gdc axit amin c6 dau tan cung N cua SEQ ID NO:6.

10. Cay lia mach theo diém bét ky trong sb cac diém tir 6 dén 9, trong dé cay

lta mach mang dot bién gen ma hoéa lipoxygenaza 1, 1am méat hoan toan hoat
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tinh cua lipoxygenaza 1.

11. Bo phan cua cdy lda mach, trong d6 bo phén cia cay lia mach mang dot
bién trong gen ma héa methionin-S-metyltransferaza (MMT) 1am mét hoan toan

MMT chtrc nang.

12. B phén cta cdy lta mach cay lua mach theo diém 11, trong dé dot bién xay

ra ¢ vi tri tch intron cia gen ma héa MMT.

13. Bo phan ctia cay ltia mach theo diém bat ky trong sb cac diém 11 dén 12,
trong d6 dot bién trong gen ma hoa MMT 1 dot bién G—A cua bazo s§ 3076
ctia SEQ ID NO:3 hoic 1a d6t bién G—A cua bazo s81462 cua SEQ ID NO:16.

14. Bo phan ctia cay ltia mach theo diém bét ky trong s céc diém tir 11 dén 13,
trong do cac két qua gy dot bién trong gen mi hoa dang MMT d3 dugc cit cut
bao gdm doan ¢ dau tin cing N cia MMT kiéu dai va tiy v céc trinh tu bd
sung c6 dau tan ciing C khong phét hién duoc trong MMT kiéu dai, trong d6
doan c6 dau tan cung N néu trén chira tdi da 500 géc axit amin c6 dau tan cung

N cua SEQ ID NO:6.

15. B6 phan ctia ciy lia mach theo diém bat ky trong s céc diém tir 11 dén 14,
trong d6 ciy lia mach mang dot bién gen ma hoa lipoxygenaza 1, 1am mét hoan

toan hoat tinh cua lipoxygenaza 1.

16. D6 udng theo diém bit ky trong sb cac diém tir 1 dén 5, trong dé d6 udng
nay dugc san xuét tir cdy lia mach theo diém bAt ky trong sé cac diém tir 6 dén
10, hodc bd phan ctia cdy ltia mach theo diém bat ky trong sb cac diém tir 11 dén
15.

17. Ché phém mach nha chira cay lta mach, hodc bg phén cta né, da duge xir 1y,
trong d6 cdy lta mach nay 1a cdy lia mach theo diém bét ky trong s6 cac diém tir 6
dén 10, hodc bd phén cta cay lta mach theo diém bat ky trong sb céac diém tur 11

dén 15.

18. Ché phém mach nha theo diém 17, trong do ché phém mach nha nay la mach

nha nghién.
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19. Ché pham u men duoc san xuét ra bang cach str dung cdy ltia mach theo
diém bt ky trong s6 cac diém tir 6 dén 10, hodc bd phén cua cédy ltia mach theo
diém bat ky trong sb cac diém tir 11 dén 15, hodc bang cach sir dung ché phim
mach nha duoc san xut tir cdy ltia mach hodc bo phan ctia né, hoic hon hop cua

ching, trong d6 ché phadm 0 men chira SMM vdi lugng nhoé hon 20 ppb.

20. Phuong phap san xuat d6 udng chira DMS véi luong nhé hon 20 ppb va
SMM véi lugng nhoé hon 20 ppb, phuong phap niy bao gdm cac budc:

(i) tao ra ché pham chira ciy lua mach theo diém bét ky trong sb cac diém
tr 6 dén 9, hodc b phén cua cay Iia mach theo diém bat ky trong s6 cac diém tur
11 dén 15; va

(ii) xtr Iy ché pham thu duoc tir bude (i) thanh dd udng,

nhd d6 thu duge do udng chira DMS véi lwong nhé hon 20 ppb va SMM
v6i lugng nhé hon 20 ppb.

21. Phuong phap san xuat ché phdm mach nha chira DMS tu do véi luong téi da
12 200 ppb, phuong phap nay bao gdm cac buéde:

(i) tao ra céc hat tlr cdy lia mach theo diém bét ky trong s6 céc diém tir 6
dén 10;

(i1) ngdm céc hat néu trén;

(iii) 1am nay mam cac hat dd duoc ngdm trong-diéu kién x4c dinh trudc;

va

(iv) xtr Iy nhiét cac hat nay mam;

nho dé tao ra ché phém mach nha chira DMS tu do v6i lugng tdi da 14 200
ppb.
22. Ché phiam mach nha theo diém bét ky trong s6 cac diém tir 17 dén 18, trong
d6 ché phém mach nha dugc san xuét tir cay lta mach theo diém 10, hodc bo
phan ctia cay lda mach theo diém bat ky trong s6 céc diém tir 11 dén 15.
23. Ché pham 0 men theo diém 19, trong d6 ché pham 1 men dugc san xudt tir

cdy ltia mach theo diém 10, hodc bd phan cda ciy lua mach theo diém bAt ky
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trong s6 cac diém tir 11 dén 15.

24. Db udng theo diém bat ky trong sb cac diém tir 1 dén 5, trong d6 db udng
duoc san xuét tir cay lua mach theo diém 10, hodc tir bd phan cua cdy lda mach

theo diém bét ky trong sb céc diém tir 11 dén 15.
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ATGGCTGCGGCGGCGGGGGACGTGGAGGCGTTCCTGGCGGCGTGCCAGGCGTCGGGCGAC
M A A A A GDVEAFL AATCGCQASGTD

GCGGCGTACGGCGCCGCCAAGGCCGTGCTGGAGCGGC TCGAGGCGCCGGCCACGCGCGLC
AA Y G A A KAV L ER L EAPATRA

GAGGCCAGGCGGCTCCTCGGCGCCGTGCGACGGCGCTTCGCCGCCGGCGGCCCGGCCGLG
E ARRLL GAV RRIRFAAGTUGUP A A

GGGCTCGAGTGCTTCCGCACCTTCCACTTCCGCATCCACGACGTCGTCCTCGACCCCCAC
G L EC¢ FRTFHFR I HUDVV L D P H

CTCCAAGGATTCCAGCAAAGAAAGAAGCTAACAATGATGGAGATACCCAGCATTTTCATT
L @G F @@ RKIKLTMMETIU®PSTIF I

CCAGAAGACTGGTCATTCACTTTCTACGAGGGTCTCAACCGGCATCCAGATTCCATCTTC
P EDW S F TF Y EGL NI RUH®PD S I F

AGGGATAAGACAGTAGCAGAGCTGGGATGTGGCAATGGTTGGATATCCATTGCACTTGCA
R DK TV A ELGCGNGWTI S I AL A

GAAAAGTGGTGCCCTTCGAAGGTTTATGGTCTGGATATAAACCCAAGAGCTATCAAGATT
E KW C®P S KV Y GL DINUZPIRATIIKI

GCATGGATAAACCTTTACTTGAATGCACTAGACGACGATGGTCTCCCAATCTATGATGCG
AW I N L Y L NA L DDUDGTUL®P I Y D A

GAGGGGAAAACATTGCT TGACAGAGTCGAATTCTATGAATCTGATCTTCTTTCTTACTGT
E G K T L L DRV EFY ESDULIL §YC

AGAGATAACAAGATAGAACTTGATCGCATTGT TGGATGCATACCACAGATTCTTAACCCC
R b N K I E LD RTIVGO CTIPQQTIL NP

AATCCAGAGGCAATGTCAAAGATTGTAACTGAAAATTCAAGT GAGGAGTTCTTGTACTCC
N P EAMS KTIV TEWNSSETETF L Y §

TTGAGCAACTACTGTGCTCTCCAGGGTTTTGT TGAGGACCAATTTGGCCTCGGGTTGATT
L 8 NY CALQGFV EDGTFGUL G L I

GCTCGGGCTGTTGAAGAAGGGATATCTGTGATAAAGCCTAGTGGTCTTATGGTATTCAAC
AR AV EE GI S VI KPS GL M V F N

ATGGGAGGCCGGCCAGGACAAGGTGTCTGTGAGCGCCTATTTCTACGCCGTGGATTTCGC
M G GGR PG OQGV CEIRLFLRIRGF R

ATCAATAAGCTCTGGCAAACAAAAATTATGCAGGC TGCTGACACAGACATCTCCGCTTTA
I N K L W@ TKTIMOQ@AADTTDTI S AL

GTTGAAAT TGAGAAAAATAGCCGACATCGCTTCGAGTTCTTTATGGATCTTGTTGGGGAT
v E T E KN S R HIRFEFFMDIUL V G D

CAGCCTGTGTGTGCGCGCACAGCATGGGCATACATGAAATCTGGTGGCCGCATTTCACAT
@ PV C AR TAWAYM K S GG R I S H

FIG. 10
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GCTTTGTCTGTGTATAGCTGTCAACT TCGCCAGCCCAACCAGGTGAAGAAAATATTTGAG
AL 8§V Y § CQL RQFPNQV KKTIFE

TTCCTTAAAGACGGATTCCATGAAGT CAGCAGCTCCCTCGATTTGTCCTTTGATGATGAT
F L KDGTFHEV S S5 S L DL S F DDTD

TCTGTTGCTGATGAAAAAATTCCTTTCCTAGCATACCTAGCTAGTTTCTTGCAAGAGAAT
s VADEKTIPF L AY L A S F L Q E N

AAGTCTAATCCTTGTGAGCCTCCAGCTGGATGTTTAAATTTCCGGAATCTTGT TGCTGGA
K 8§ N P CEPPAGT CLNTFRNILV AG

TTTATGAAGAGTTACCACCACATCCCATTAACTCCTGATAATGTTGTTGTGTTCCCATCC
FMKS Y HHTIWPLT®PIDNVV V F P 8

CGTGCTGTTGCAATCGAAAATGCTCTTCGGTTGTTCTCACCTGGACTTGCAATTGTTGAC
R AV A I ENALIRLF S P GL A I V D

GAACACCTAACCAGACACTTGCCCAAGCAATGGTTAACATCTTTAGCAATTGAGGAAAGT
E HLTWRMHILWPKGWL TS L A I EE S

AACCATGCTAAAGATACAGTAACTGTAATCGAAGCACCACGCCAATCAGATTTGCTGATT
N HAKDTV TV I EAPIRQQ@S DL L I

GAGTTGATCAGGAAACTGAAGCCTCAGGTTGTTGTTACTGGCATGGCTCAGTTTGAGGCT
EL I RKILIK®POQVV V T GMAIQTFE A

ATCACCAGTGCTGCTTTCGTGAACTTATTAAGTGTAACGAAAGATGTTGGTTCCCGATTA
I T 8§ ANAF VNLULSV T KDV G S R L

TTACTAGATATTTCAGAACATCTGGAATTGTCTAGTCTGCCAAGCTCAAATGGTGTATTG
L L DI S EHULELS S L P S S NGV L

AAATATCTTGCTGGGAAGACCCTGCCTTCACATGCGGCTATATTGTGTGGCTTAGTTAAG
K'Yy L AGK TLWP S HAATIULT CSGTULV K

AATCAGGTTTATTCTGATCTGGAAGTTGCTTTTGCTATCTCTGAAGATCCAACTGTTTAT
N @ vY S DLEV A F ATI S EDUZPTV Y

AAGGCATTGTCACAAACTATTGAGCTATTGGAAGGACATACTTCTGTGATCAGCCAGCAC
K AL S Q@QTTIETULIULEZGHTSV I S Q H

TATTATGGTTGTCTTTTCCATGAGCTGCTGGCATTTCAAATTGGTGACCGGCATCCACAA
Yy Y 6 ¢ L F HEULLAFQTI GDI RHP Q

CAAGAGAGAGAACCTGCAGAAGTGATATCTAAGGAGATGATAGGGTTTTCAAGTTCAGCT
Q@ EREPAEV I S KEMTIGTF S S 8 A

ATGTCCACCCTAGAAGGAGCTGAGTTTTTCGTTCCTGGTTCCATGGAATCCGGTGTCATA
Mm 8§ T L EGAEFF VP G S ME S G V I

CATATGGATCTGGACCGCAGCTTCTTGCCAGTACCTTCTGCAGTAAACGCCTCCATTTTC
H M D L DR S FL PV P S AV NAZSTIF

GAAAGTTTTGTTCGTCAGAACATCACTGATTCTGAAACCGATGTCCGTTCCAGCATTCAG
E 8 FVRQNTITDSETUDVRS S I AQ

FIG. 10 - tiép
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CAGCTGGTGAAAGATAGCTATGGTTTCTCAGCAGGCGGTGCTTCTGAAATTATATACGGG
Q@ L VXK DS Y GF S8 A G GASETITIVYG

AACACCTGTCTCGCGCTCTTCAACAAGCTTGT TCTTTGCTGCATGCAAGAACAGGGCACC
N T C L AL FNIKL VL €CCMOQETQGT

TTGCTTTTCCCCTTGGGAACCAACGGGCATTACGTCAACGCAGCAAAGTTTGTGAATGCA
L L FP L GTWNUGHYV NAAIKTFV N A

ACCACCTTGACTATTCCAACGAAGGCAGATTCAGGCTTCAAGATCGAACCAAGTGCTCTA
T T LTI UPTIKAUDSGF K I EP S A L

GCCGACACACTAGAGAAGGTGTCTCAGCCGTGGGTCTATATTTCTGGCCCCACAATCAAC
ADTL EKV S§QPWV Y I S GPTTIN

CCTACTGGCTTCCTGTACAGT GACGACGATATAGCAGAGCTGCTTTCTGTCTGTGCGACA
P T G F LY §S§DDODTIATETIL LSV C AT

TACGGAGCCAGGGTGGTGATAGATACCTCCTCCTCTGGTCTGGAGT TCCAAGCCACCGGC
Y G ARV Y I DTS SS GLETFOQATG

TGCAGCCAGTGGAATTTGGAAAGATGTCTTTCTAATGTCAAGTCTTCAAAGCCCTCGTTC
Cc § @ wWNLEWRZ CLSNVK S S K P S F

TCCGTTGTCCTGCTCGGAGAGCTGTCCTTTGAGCTGACCACGGCTGGGCTTGATT TCGGG
s vv L L G EL S FELTTASGTLDF G

TTTCTGATTATGAGCGACTCGTCCTTGGTTGACACATTTTACAGTTTCCCAAGCTTGAGT
F LI M S8D S SL VDTV FY S§FUP S L 8§

CGGCCACACAGCACGTTGAAGTACACGTTCAGGAAGCTGTTGGGTCTTAAGAACCAGAAG
R P H S TL KY TFIRIKLL GL KN Q@ K

GATCAGCATTTCTCTGATCTCATCCT TGAGCAGAAGGAGACGT TGAAGAATCGTGCCGAC
b @ HF SD L I L EQQKETL KNI R AD

CAGTTGATCAAGACGCTTGAGAGCTGCGGCTGGGACGCTGTGGGCTGCCATGGCGGCATC
@ L I K TL ESCGWD AV G CHG G I

TCGATGCTTGCAAAACCGACCGCCTACATTGGCAAATCGCTCAAGGTGGACGGCT TTGAG
s Mm L AK P T A Y I G K S L KV D G F E

GGCAAGC TGGACAGCCACAACATGAGGGAAGCCCTCCTGAGGTCCACCGGGCTGTGCATT
G K L D S8 HNMREALLRSTG L C I

AGCAGCAGCGGGTGGACAGGGGTGCCGGACTACTGCCGCTTCAGCTTTGCTCTGGAGAGC
s §8 8 GWT GV PDYCRF S F AL E S

GGCGACTTCGACCGGGCCATGGAGTGCATCGCCCGGTTCAGGGAGCTGGTCCTTGGTGGE
G b FDRAMETCTIART FRTETLVL G G

GGTGCTAAGGTGAATGGTAGCAACTAG
G A K V NG S§ N *

FIG. 10 - Tiép
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i 60
MAAAAGDVEAFLAACQASGDAAYGAAKAVLERLEAPATRAEARRLLGAVRRRFAAGGPAA
MAAAAGDVEAFLAACQASGDAAYGAAKAVLERLEAPATRAEARRLLGAVRRRFAAGGPAA

61 120
GLECFRTFHFRIHDVVLDPHLQGFQQRKKLTMME IPSIF IPEDWSFTFYEGLNRHPDSIF
GLECFRTFHFRIHDVVLDPHLQGFQQRKKLTMMEIPSIFIPEDWSFTFYEGLNRHPDSIF

121 180
RDKTVAELGCGNGWISIALAEKWCPSKVYGLDINPREIKIAWINLYLNALDDDGLPIYDA
RDKTVAELGCGNGWISIALAEKWCPSKVYGLDINPRAIKIANINLYLNALDDDGLPIYDA

181 240
EGKTLLDRVEFYESDLLSYCRDNKIELDRIVGCIPQILNPNPEAMSKIVTENSSEEFLYS
EGKTLLDRVEFYESDLLSYCRDNKIELDRIVGCIPQILNPNPEAMSKIVTENSSEEFLYS

241 300
LSNYCALQGFVEDQFGLGL IARAVEEGISVIKPSGLMYFNMGGRPGQGYCERLFLRRGFR
LSNYCALQGFVEDQFGLGL IARAVEEGISVIKPSGLMVFNMGGRPGQGVCERLFLRRGFR

301 360
INKLWQTKIMQAADTDISALVEIEKNSRHRFEFFMDLVGDQPVCARTAWAYMKSGGRISH
INKLWQTKIMQAADTDISALVEIEKNSRHRFEFFMDLVYGDQPVCARTAWAYMKSGGR I SH

361 420
ALSVYSCOLRQPNQVKKIFEFLKDGFHEYSSSLDLSFDDDSVADEKIPFLAYLASFLQEN
ALSVYSCQLRQPNQVKKIFEFLKDGFHEVSSSLDLSFDDDSVADEKIPFLAYLASFLQEN

421 480
KSNPCEPPAGCLNFRNLVAGFMKSYHHIPLTPDNVVVFPSRAVATIENALRLFSPGLATIVD
KSNPCEPPAGCLNFRNLVAGFMKSYHHIPLTPDNVVVFPSRAVAIENALRLFSPGLAIVD

481 540
EHLTRHLPKQWLTSLAIEESNHAKDTVTVIEAPRQSDLLIELIRKLKPQVVVTGMAQFEA
EHLTRHLPKQWLTSLAIEESNHAKDTVTVIEAPRQSDLLIELIRKLKPQVVVTGMAQGFEA

FIG. 11
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541 600
ITSAAFVNLLSVTKDVGSRLLLDISEHLELSSLPSSNGVLKYLAGKTLPSHAAILCGLVK
ITSAAFVNLLSVTKDVGSRLLLDISEHLELSSLPSSNGVLKYLAGKTLPSHAAILCGLVK

601 660
NOQVYSDLEVAFAISEDPTVYKALSQTIELLEGHTSVISQHYYGCLFHELLAFQIGDRHPQ
NQVYSDLEVAFAISEDPTVYKALSQTIELLEGHTSVISQHYYGCLFHELLAFQIGDRHPQ

661 720
QEREPAEVISKEMIGF3SSAMSTLEGAEFFVPGSMESGVIHMDLDRSFLPVPSAVNASIF
QEREPAEVISKEMIGF3SSAMSTLEGAEFFVPGSMESGV IHMDLDRSFLPVPSAVNASIF

721 780
ESFVRQNITDSETDVRSSIQQLVKDSYGFSAGGASEIIYGNTCLALFNKLVLCCMQEQGT
ESFVRQNITDSETDVRSSIQQALVKDSYGFSAGGASEIIYGNTCLALFNKLVLCCMQEQGT

781 840
LLFPLGTNGHYVNAAKFVNATTLTIPTKADSGFKIEPSALADTLEKVSQPWVYISGPTIN
LLFPLGTNGHYVNAAKFVNATTLTIPTKADSGFKIEPSALADTLEKVSQPWVYISGPTIN

841 900
PTGFLYSDDDIAELLSVCATYGARVVIDTSSSGL EFQATGCSOWNLERCLSNVKSSKPSF

PTGFLYSDDDIAELLSVCATYGARVVIDTSSSGLEFQATGCSAWNLERCLSNVKSSKPSF

901 960
SVVLLGELSFELTTAGLDFGFLIMSDSSLVDTFYSFPSLSRPHSTLKYTFRKLLGLKNQK
SVVLLGELSFELTTAGLDFGFLIMSDSSLVDTFYSFPSLSRPHSTLKY TFRKLLGLKNGQK

961 1020
DQHFSDLILEQKETLKNRADQLIKJL ESCGWDAVGCHGGISMLAKPTAYIGKSLKVDGFE
DQHFSDLILEQKETLKNRADQLIKJIL ESCGWDAVGCHGGISMLAKPTAYIGKSLKVDGFE

1021 1080
GKLDSHNMREALLRSTGLCISSSGWTGVPDYCRFSFALESGDFDRAMECIARFRELVLGG
GKLDSHNMREALLRSTGLCISSSGWTGVPDYCRFSFALESGDFDRAMECIARFRELVLGG

1081
GAKVNGSN
GAKVNGSN

FIG. 11 - Tiép
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A Thé dét bién 8063
G3076—=A

iy iy,
1t 12
E4

9 iOmm—

C

Loai  The dét

hoang dad  bién 8063 San pham 1 862 bp

In San pham 2 $an pham 2 1089 bp

San pham 1 — — San phim 3 $3n pham 3 955 hp
—I‘ San pham 4 $an pham 4 810 bp

FIG. 12
D Mutant 8063
GAU7E A
fatran & .
Exons ; ; Exon &
Loai hoang dai GGT - 1130 - AGGT - 67 it - AGGH - 70 a8 - tagl — 1301 — agGC - 184af - CAG

Thé dét bién GGT - 773t - AGGT - 67 5t - AGat 7Ont--iggt - 130mt - 2gBC - IB4m - CAG

Vi tri ghép 5° V1 tri ghep 3

-2 01 : 1 2 -2 -1 : 1 2

Thanh phﬁn bazo (%o}

G g 78 190 0 D300 862 24

B 84 7 o @ W0 0 4 18

G 14 8 [ 3 @ 1 18

T 12 8 ¢ 108 3 0 g 39

Lién tng A G G T A G G 7

Intron 5, The dot bisn 8063 AG 6 T A G & ¢
Fi3. 12
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Plend
‘ Mdel
~+- Baoll

cv. Prestige

Dong 8063, San pham 2
Dong 8063, San pham 3
Dong 8063, San pham 4

cv. Prestige

Dong 8063, $an pham 2
Dong 8063, San pham 3
Dong 8063, San pham 4

cv. Prestige

Dong 8063, San pham 2
Dong 8063, San pham 3
Dong 8063, San pham 4

cv. Prestige

Dong 8063, San pham 2
Dong 8063, San pham 3
Dong 8063, San pham 4

cv. Prestige

Dong 8063, San phém 2
Dong 8063, San pham 3
Dong 8063, San pham 4

cv. Prestige

Dong 8063, San pham 2
Dong 8063, San pham 3
Dong 8063, San pham 4

—~ o~~~

] ©
Sl pET190-MT
S ;] PET195-Line8063-Prod2
Py PET190-Line8063-Proda
Ck k+ I PET190-Line8063-Prodi
FIG. 13
1 60

MAAAAGDVEAFLAACQASGDAAYGAAKAVL ERL EAPATRAEARRL LGAVRRRFAAGGRA
MAAAAGDVEAFLAACQASGDAAYGAAKAVL ERL EAPATRAEARRL LGAVRRRFAAGGPAA
MAAAAGDVEAF LAACQASGDAAY.GAAKAVL ERL EAPATRAEARRL LGAVRRRFAAGGPAA
MAAAAGDVEAFLAACQASGDAAY GAAKAVL ERL EAPATRAEARRL LGAVRRRFAAGGRAA

61 120
GLECFRTEHERTHDV.VL.DPHL GGFQQRKKL TMMEIPSIEI PEDWSFETEYEGLNRHPDST
GLECERTFHERIHDVVI.DPHL QGFQQRKKL TMMEIPSIF I PEDWSFTEYEGLNRHPDST
GLECERTEHFRIHDVVIDPHL QGFQQRKKL TMMEIRSIF I PEDWSFTFYEGLNRHPDST
GLLECERTEHERIHDVVLDPHL GGFQQRKKL TMMEIPSIE I PEDWSFTEYEGLNRHRDST

121 180
RDKTVAEL GCGNGWISTALAEKWCPSKVYGLD INPRATKI ANINL YL NALDDDGLP T YDA
RDKTVAEL GEGNGWIS IALAEKNCRSKVYGLDINPRATKI AVINL YL-NAL DDDGLPTYDA
RDKTVAEL GEGNGWIS TALAEKWCP SKVYGLDINPRATK T ANINL Yi NAL-DDDGLPTYDA
RDKTVAELGCGNGWLS TALAEKWCP SKVYGLDINPRATKI AVINL YL NALDDDGLRTYDA
ok kk ok ok Ak ok ok ok ok
181 , 240
EGKTLLDRVEF YESDLLSYCRDNKIELDRIVGCIPQILNPNPEAMSKIVTENSSEERLY
EGKTLLDRVEF YESDLLSYCRDNKIELDRIVGCIPQILNPNPEAMSKIVTENSSEEFLY
EGKTLLDRVEF YESDLLSYCRDNKIELDRIVGCIPQILNPNPEAMSK IV.TENSSEEFLY
EGKTLLDRVEEYESDLLSYCRDNKIELDRIVGCIPQILNPNPEAMSKIVTENSSEEFLYS
Wk ok
241 ‘ 300
L SNYCALQGFVEDQFGLGL IARAVEEGISVIKP SGLMVFNNGGRP GAGYCERLELRRGER
L SNYCALQGFVEDQFGLGL TARAVEEGI SVIKP SGLMVFENMGGRPGAGYCERLFLRRGFR
LSNYCALQGF VEDQFGLGL TARAVEEGI SVIKPSGLMVFNMGGRPGAGYCERLEIRRGER
LSNYCALQGF VEDQFGLGL TARAVE EGISVIKPSGLMYFNMGGRPGAG

INKLWQTKIMQUANE
INKLWQTKIMQ IaIL

FIG. 13
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iF
=

J o\ pETISb-MMT

4 b~ - pET10b-LineBO83-Prod3
AN T~ pET18b-LineB063-Prodd

R
.
-

{L_
(
:::M_
~
?
g\hf”'*
!

@

wong da haimbh

L
—
s, &

__fx_ — — : "“’fj \"—“—" ~~ §NM chuin
0,00 0,40 0,80 1,20 1,860 200

Thé#t @an heu (phiat)

FiG. 14

1 2 3 4 & 5
220 -
20
it
S 5{3

30 - ;

20 -

FiG. 14
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3076
1 G ADN hé gen, cv. Prestige
B doan moi so 20
<
—_— 376
o A ADN h¢ gen, thé dot bién 8063
g B¢ doan moi s6 20
e 3076
3 G ADN hé gen, cv. Prestige
P Bo doan moi so 21
3076 3 i
ADN hé gen, thé dot bién 8063
4 A N A &
B§ doan moi s6 21
*——.—mw

FiGa. 15

-~ 271 op

FiG. 15
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A Thé d6t bién 14018
G 4352—;}'31

/

A C

Loai The dot A
hoang dai bién 14015 San pham 5 688 bp
I San phz;im 3 San l)h;':]lnﬁ 1050 bn
. z ) ,
San phiam 5 — | — Sanphim7 San pham 7 771 op
_I" San pham g San phém 8 844 bo
FiG. 16
D Thé d6t bién 14018
G1462+4
| Intron £
Exon 2 : . Exon 3

Loai hoang dai GAT - 745nt .- TGGT - 40nt - AGgt - 79nt - aggt - 275nf - agBT - 202nt .- CAG
The dot bién GAT - f45nt - TGGT - 400t - AGat - 79nf - aggt - 276nt - ag®T - 202m - CAG

V1 tri ghép 5° Vitri ghep 3

-2 : 1 2 1 : 1 2

fasd

Thanh phin baze (%a}

G g 79 Wy 0 g 100 82 24

A 84 7 O G 106 ] 14 18

c 4 8 [ 4 0 15 18

T 12 8 O 100 g a 9 39

Lién ng K G &6 T A6 G 7

Intron 2, The dd¢ bién 14013 A G G T & G : G C
Fis. 18

-123 -



22743

EooRkl
BamHi

cv. Prestige
Dong 14018, San pham 6

Déng 14018, San pham 7
Déng 14018, San phim 8

cv. Prestige

Dong 14018, $an pham 6
Dong 14018, San pham 7
Dong 14018, San pham 8

cv. Prestige

Dong 14018, San pham 6
Dong 14018, San pham 7
Dong 14018, San pham 8

cv. Prestige

Dong 14018, San phém 6
Dong 14018, San pham 7
Dong 14018, San pham 8

| -+ EcoRl

PET19b-MMT

pET19b-Line14018-Prods

pET8h-Line 1401 8-Prod?

pET180-Line14018-Progs

FiG. 17

MAAAAGDVEAFLAACQASGDAAYGAAKAVI ERLEAPATRAEARRLLGAVRRRFAAGGPAA

(GBI~ AAAGDVEAFL AACQASGDAAYGAAKAVL ERL EAPATRAEARRL LGAVRRRF AAGGPAA
[€BI VA AAAGDV EAFL AACQASGDAAYGAAKAVL ERL EAPATRAEARRLLGAVRRRFAAGGPAA
(GBI~ AAAGDVEAFI AACQASGDAAYGAAKAYLERL EAPATRAEARRLLGAVRRREAAGGPAA

61 - ‘ , 120
[CAMGL ECERTFHERTHDVVLDPHIQGF QGRKKL TMME IPS I F IPEDWSFETEYEGLNRHPDST
C3VG. ECFRTEHFRIHDV VL DPHL QGFQQRKKL TMME TPSTF I PEDWSFTF YEGLNRHPDS T
(GG ECFRTEHFERIHDV VL DPHL QGFQQRKKL TMME IPSTF IPEDWSETFYEGLNRHEDST
(CENMG! ECERTFEHERIHDV VL DPHI QGEQQRKKI TMMETPSTF T PEDWSFTEYEGLNRHPDST

121 180
(121) [QRAEHeeeNew IHTAL AEKWCPSKVYGLDINPRATK IAWINLYLNALDDDGLP IYDA
(121) [l eRIASEeleelel 1T AL AEKWC P SKIGTSCSVDIYL I SFVANMGPAEVRHL LRLLYMK
(121) [IraRaaEedeew 1HTAL AEKWC P SKIGTSCSVDIYL I SFVANMGPAE VRHL LRFMVWI
(121) [l RV TEeleelel WElGYKPKSYQDCMDKP LL EC TRRRWSPNL

181 1088
(181) EGKTLLDRVEFYESDLLSYCRDNKIELDRIVG------- - P . NGSN
(181) LLGvVCQ
(181)
(164)

FIG. 17
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E‘zﬂ
g
=
= | [~ PET1Sb-MMT
. PET?8b-LineB083-Proda*
= - pET18b-LineR0B3-Proda*
N — pET19b-Line14018-Prods
= o~ — pET18b-Line14018-Prod?
‘é! — f{ — pET18b-Line14018-Prods
i L pETI8L*
1 P i
—— — - SMM chuan*
0.00 0.40 0.80 1.20 1,60 2.00

Th gian hen (ploat)

FiG. 18
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1462
G - ADN h¢ gen, cv. Sebastian
B¢ doan mai 29
[ T
1462
A ADN hé gen, Thé d¢t bién 14018
§ B¢ doan moi 29
1462
G ADN hé gen, cv. Sebastian
B doan moi 30
¥
1462 ) i
A ADN hé gen, Thée dot bien 14018
) B4 doan méi 30
P

Fif5. 19

—~123bp

FiG. 19
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<110>

22743

Danh mu

Carlsberg Breweries A/S

c trinh tu

Heineken Supply Chain B.V.

<120>

rdt nho va phuong phap san xudt dd ubng nay

<130>
<1l60> 104
<170>
<210> 1

<211> 3267
<212> ADN
<213>

<400> 1
atggctgcgg

gcggcgtacg
gaggccagge
gggctcgagt
ctccaaggat
ccagaagact
agggataaga
gaaaagtggt
gcatggataa
gaggggaaaa
agagataaca
aatccagagg

ttgagcaact

gctcgggcectg
atgggaggcce
atcaataagc
gttgaaattg
cagcctgtgt
gctttgtctg
ttccttaaag
tctgttgctg

aagtctaatc

P1600PCOO

Cay lua mach cv.

€ggcggggga
gcgccgccaa
ggctcctcgg
gcttccgcac
tccagcaaag
ggtcattcac
cagtagcaga
gcccttecgaa
acctttactt
cattgcttga
agatagaact
caatgtcaaa
actgtgctct
ttgaagaagg
ggccaggaca
tctggcaaac
agaaaaatag
gtgcgcgcac
tgtatagctg
acggattcca
atgaaaaaat

cttgtgagcc

PatentIn version 3.4

Haruna N

cgtggaggcg
ggccgtgetg
cgccgtgcga
cttccacttc
aaagaagcta
tttctacgag
gctgggatgt
ggtttatggt
gaatgcacta
cagagtcgaa
tgatcgcatt
gattgtaact
ccagggtttt
gatatctgtg
aggtgtctgt
aaaaattatg
ccggcatcgce
agcatgggca
tcaacttcgc
tgaagtcagc
tcctttecta

tccagctgga

ijo

ttcctggegg
gagcggetceg
cggcgcttcg
cgcatccacg
acaatgatgg
ggtctcaacc
ggcaatggtt
ctggatataa
gacgacgatg
ttctatgaat
gttggatgca
gaaaattcaa
gttgaggacc
ataaagccta
gagcgcctat
caggctgccg
ttcgagttct
tacatgaaat
cagcccaacc
agctccctcg
gcatacctag

tgtttaaatt

- 127 -

cgtgccaggc
aggcgcecgge
ccgeeggcegg
acgtcgtcct
agatacccag
ggcatccaga
ggatatccat
acccaagacc
gtctcccaat
ctgatcttct
taccacagat
gtgaggagtt
aatttggcct
gtggtcttat
ttcttcgeceg
acacagacat
ttatggatct
ctggtggecg
aggtgaagaa
atttgtcctt
ctagtttctt

tccggaatct

gtcgggcgac
cacgcgcgcc
cccggccgceg
cgacccccac
cattttcatt
ttccatctte
tgcacttgca
tatcaagatt
ctatgatgcg
ttcttactgt
tcttaaccce
cttgtactcc
cgggttgatt
ggtattcaac
tggatttcgce
ctccgcettta
tgttggggat
catttcacat
aatatttgag
tgatgatgat
gcaagagaat

tgttgctgga

DS ubng san xudt tu lda mach va mach nha véi luong dimetyl sulfua

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



tttatgaaga
cgtgctgttg
gaacacctaa
aaccatgcta
gagttgatca
atcaccagtg
ttactagata
aaatatcttg
aatcaggttt
aaggcattgt
tattatggtt
caagagagag
atgtccaccc
catatggatc
gaaagttttg
cagctggtga
aacacctgtc
ttgcttttcc
accaccttga
gccgacacac
cctactggcet
tacggagcca
tgcagccagt
tcecgttgtcce
tttctgatta
cggccacaca
gatcagcatt
cagttgatca
tcgatgcttg
ggcaagctgg
agcagcagcg

ggcgacttcg

gttaccacca
caatcgaaaa
ccagacactt
aagatacagt
ggaaactgaa
ctgctttcgt
tttcagaaca
ctgggaagac
attctgatct
cacaaactat
gtcttttcca
aacctgcaga
tagaaggagc
tggaccgcag
ttcgtcagaa
aagatagcta
tcgcgcetcett
ccttgggaac
ctattccaac
tagagaaggt
tcctgtacag
gggtggtgat
ggaatttgga
tgctcggaga
tgagcgactc
gcacgttgaa
tctctgatct
agatgcttga
caaaaccgac
acagccacaa

ggtggacagg

accgggccat

22743

catcccatta
tgctcttcgg
gcccaagcaa
aactgtaatc
gccccaggtt
gaacttatta
tctggaattg
cctgccttca
ggaagttgct
tgagctattg
tgagctgctg
agtgatatct
tgagtttttc
cttcttgcca
catcactgat
tggtttctca
caacaagctt
caacgggcat
gaaggcagat
gtctcagccg
tgacgacgat
agatacctcc
aagatgtctt
gctgtccttt
gtccttggtt
gtacactttc
catccttgag
gagctgcggce
cgcctacatt
catgagggaa
ggtgccggac

ggagtgcatc

actcctgata
ttgttctcac
tggttaacat
gaagcaccac
gttgttactg
agtgtaacga
tctagtctgc
catgcggcta
tttgctatct
gaaggacata
gcatttcaaa
aaggagatga
gttcctggtt
gtaccttctg
tctgaaactg
gcaggcggtg
gttctttgct
tatgtcaacg
tcaggcttca
tgggtctata
atagcagagc
tcctetggtce
tctaatgtca
gagctgacca
gacacatttt
aggaagctgt
cagaaggaga
tgggacgctyg
ggcaaatcgc
gccctcecctga
tactgccgcet

gcccggttcea

- 128 -

atgttgttgt
ctggacttgc
ctttagcaat
gccaatcaga
gcatggctca
aagatgttgg
caagctcaaa
tattgtgtgg
ctgaagatcc
cttctgtgat
ttggtgaccg
tagggttttc
ccatggaatc
cagtaaacgc
atgtccgtte
cttctgaaat
gcatgcaaga
cagcaaagtt
agatcgaacc
tttctggccc
tgctttctgt
tggagttcca
agtcttcaaa
cggctgggcet
acagtttccc
tgggtcttaa
cgttgaagaa
tgggctgcca
tcaaggtgga
ggtccaccgg
tcagctttgce

gggagctggt

gttcccatcc
aattgttgac
tgaggaaagt
tttgctgatt
gtttgaggct
ttcccgatta
tggtgtattg
cttagttaag
aactgtttat
cagccagcac
gcatccacaa
aagttcagct
cggtgtcata
ctccattttc
cagcattcag
tatatacggg
acagggcacc
tgtgaatgca
aagtgctcta
cacaatcaac
ctgtgcgaca
agccaccggce
gccctegtte
tgatttcggg
aagcttgagt
gaaccagaag
tcgtgccgac
tggcggcatc
cggctttgag
gctgtgcatt
tctggagagce

ccttggtggce

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240
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ggtgctaagg tgaatggtag caactag 3267
<210> 2

<211> 1088

<212> PRT

<213> Cay lua mach cv. Haruna Nijo
<400> 2
Met Ala Ala Ala Ala Gly Asp Val Glu Ala Phe Leu Ala Ala Cys Gln

1 5 10 15

Ala Ser Gly Asp Ala Ala Tyr Gly Ala Ala Lys Ala Val Leu Glu Arg
20 25 30

Leu Glu Ala Pro Ala Thr Arg Ala Glu Ala Arg Arg Leu Leu Gly Ala
35 40 45

Val Arg Arg Arg Phe Ala Ala Gly Gly Pro Ala Ala Gly Leu Glu Cys
50 55 60

Phe Arg Thr Phe His Phe Arg Ile His Asp Val Val Leu Asp Pro His
65 70 75 80

Leu Gln Gly Phe Gln Gln Arg Lys Lys Leu Thr Met Met Glu Ile Pro
85 90 95

Ser Ile Phe Ile Pro Glu Asp Trp Ser Phe Thr Phe Tyr Glu Gly Leu
100 105 110

Asn Arg His Pro Asp Ser Ile Phe Arg Asp Lys Thr Val Ala Glu Leu
115 120 125

Gly Cys Gly Asn Gly Trp Ile Ser Ile Ala Leu Ala Glu Lys Trp Cys
130 135 140

Pro Ser Lys Val Tyr Gly Leu Asp Ile Asn Pro Arg Pro Ile Lys Ile
145 150 155 v 160

Ala Trp Ile Asn Leu Tyr Leu Asn Ala Leu Asp Asp Asp Gly Leu Pro
165 170 175

Ile Tyr Asp Ala Glu Gly Lys Thr Leu Leu Asp Arg Val Glu Phe Tyr
180 185 190

Glu Ser Asp Leu Leu Ser Tyr Cys Arg Asp Asn Lys Ile Glu Leu Asp
195 200 205

Arg Ile Val Gly Cys Ile Pro Gln Ile Leu Asn Pro Asn Pro Glu Ala
210 215 220

-129 -



Met

225

Leu

Leu

Pro

Val

Trp

305

Val

Leu

Lys

Leu

Gly

385

Ser

Leu

Asn

Pro

Ile
465

Ser

Ser

Gly

Ser

Cys

290

Gln

Glu

Val

Ser

Arg

370

Phe

Val

Gln

Phe

Leu

450

Glu

Lys

Asn

Leu

Gly

275

Glu

Thr

Ile

Gly

Gly

355

Gln

His

Ala

Glu

Arg

435

Thr

Asn

Ile

Tyr

Ile

260

Leu

Arg

Lys

Glu

Asp

340

Gly

Pro

Glu

Asp

Asn

420

Asn

Pro

Ala

Val

Cys

245

Ala

Met

Leu

Ile

Lys

325

Gln

Arg

Asn

Val

Glu

405

Lys

Leu

Asp

Leu

Thr

230

Ala

Arg

Val

Phe

Met

310

Asn

Pro

Ile

Gln

Ser

390

Lys

Ser

Val

Asn

Arg
470

Glu

Leu

Ala

Phe

Leu

295

Gln

Ser

Val

Ser

Val

375

Ser

Ile

Asn

Ala

Val

455

Leu

Asn

Gln

Val

Asn

280

Arg

Ala

Arg

Cys

His

360

Lys

Ser

Pro

Pro

Gly

440

Val

Phe

22743

Ser Ser

Gly Phe
250

Glu Glu
265

Met Gly
Arg Gly
Ala Asp
His Arg

330
Ala Arg
345
Ala Leu
Lys Ile

Leu Asp

Phe Leu
410

Cys Glu
425
Phe Met

Val Phe

Ser Pro

- 130 -

Glu

235

Val

Gly

Gly

Phe

Thr

315

Phe

Thr

Ser

Phe

Leu

395

Ala

Pro

Lys

Pro

Gly
475

Glu

Glu

Ile

Arg

Arg

300

Asp

Glu

Ala

Val

Glu

380

Ser

Tyr

Pro

Ser

Ser

460

Leu

Phe

Asp

Ser

Pro

285

Ile

Ile

Phe

Trp

Tyr

365

Phe

Phe

Leu

Ala

Tyr

445

Arg

Ala

Leu

Gln

Val

270

Gly

Asn

Ser

Phe

Ala

350

Ser

Leu

Asp

Ala

Gly

430

His

Ala

Ile

Tyr

Phe

255

Ile

Gln

Lys

Ala

Met

335

Tyr

Cys

Lys

Asp

Ser

415

Cys

His

Val

Val

Ser

240

Gly

Lys

Gly

Leu

Leu

320

Asp

Met

Gln

Asp

Asp

400

Phe

Leu

Ile

Ala

Asp
480



Glu

Ile

Pro

Gln

Ala

545

Leu

Asn

Ala

Val

Gln

625

Tyr

Arg

Met

Phe

Asp

705

Glu

His

Glu

Arg

Val

530

Phe

Leu

Gly

Ile

Ala

610

Thr

Tyr

His

Ile

Phe

690

Arg

Ser

Leu

Glu

Gln

515

Val

Val

Asp

Val

Leu

595

Phe

Ile

Gly

Pro

Gly

675

Val

Ser

Phe

Thr

Ser

500

Ser

Val

Asn

Ile

Leu

580

Cys

Ala

Glu

Cys

Gln

660

Phe

Pro

Phe

Val

Arg

485

Asn

Asp

Thr

Leu

Ser

565

Lys

Gly

Ile

Leu

Leu

645

Gln

Ser

Gly

Leu

Arg
725

His

His

Leu

Gly

Leu

550

Glu

Tyr

Leu

Ser

Leu

630

Phe

Glu

Ser

Ser

Pro

710

Gln

Leu

Ala

Leu

Met

535

Ser

His

Leu

Val

Glu

615

Glu

His

Arg

Ser

Met

695

Val

Asn

Pro

Lys

Ile

520

Ala

Val

Leu

Ala

Lys

600

Asp

Gly

Glu

Glu

Ala

680

Glu

Pro

Ile

22743

Lys

Asp

505

Glu

Gln

Thr

Glu

Gly

585

Asn

Pro

His

Leu

Pro

665

Met

Ser

Ser

Thr

Gln

490

Thr

Leu

Phe

Lys

Leu

570

Lys

Gln

Thr

Thr

Leu

650

Ala

Ser

Gly

Ala

Asp
730

-131 -

Trp

Val

Ile

Glu

Asp

555

Ser

Thr

Val

Val

Ser

635

Ala

Glu

Thr

Val

Val

715

Ser

Leu

Thr

Arg

Ala

540

Val

Ser

Leu

Tyr

Tyr

620

Val

Phe

Val

Leu

Ile

700

Asn

Glu

Thr

Val

Lys

525

Ile

Gly

Leu

Pro

Ser

605

Lys

Ile

Gln

Ile

Glu

685

His

Ala

Thr

Ser

Ile

510

Leu

Thr

Ser

Pro

Ser

590

Asp

Ala

Ser

Ile

Ser

670

Gly

Met

Ser

Asp

Leu

495

Glu

Lys

Ser

Arg

Ser

575

His

Leu

Leu

Gln

Gly

655

Lys

Ala

Asp

Ile

Val
735

Ala

Ala

Pro

Ala

Leu

560

Ser

Ala

Glu

Ser

His

640

Asp

Glu

Glu

Leu

Phe

720

Arg



Ser

Gly

Lys

Leu

785

Thr

Pro

Tyr

Asp

Val

865

Cys

Lys

Thr

Leu

Thr

945

Asp

Asn

Ser

Ala

Leu

770

Gly

Thr

Ser

Ile

Asp

850

Val

Ser

Pro

Thr

Val

930

Leu

Gln

Arg

Ile

Ser

755

Val

Thr

Leu

Ala

Ser

835

Ile

Ile

Gln

Ser

Ala

915

Asp

Lys

His

Ala

Gln

740

Glu

Leu

Asn

Thr

Leu

820

Gly

Ala

Asp

Trp

Phe

900

Gly

Thr

Tyr

Phe

Asp
980

Gln Leu

Ile Ile

Cys Cys

Gly His
790

Ile Pro
805

Ala Asp

Pro Thr

Glu Leu

Thr Ser
870

Asn Leu
885

Ser Val

Leu Asp

Phe Tyr

Thr Phe
950

Ser Asp
965

Gln Leu

Val

Tyr

Met

775

Tyr

Thr

Thr

Tle

Leu

855

Ser

Glu

Val

Phe

Ser

935

Arg

Leu

Ile

Lys

Gly

760

Gln

Val

Lys

Leu

Asn

840

Ser

Ser

Arg

Leu

Gly

920

Phe

Lys

Ile

Lys

22743

Asp Ser
745

Asn Thr

Glu Gln

Asn Ala

Ala Asp
810

Glu Lys
825

Pro Thr

Val Cys

Gly Leu

Cys Leu
890

Leu Gly
905

Phe Leu

Pro Ser

Leu Leu

Leu Glu
970

Met Leu
985
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Tyr

Cys

Gly

Ala

795

Ser

Val

Gly

Ala

Glu

875

Ser

Glu

Ile

Leu

Gly
955

Gln I

Glu

Gl

y

Leu

Th
78

Ly

Gly

Se

Ph

r
0

S

r

e

Thr

86

Ph

0

e

Asn

Leu

Me

Se
94

Leu

t

r
0

Phe

Ala

765

Leu

Phe

Phe

Gln

Leu

845

Tyr

Gln

Val

Ser

Ser

925

Arg

Lys

Glu

Cys

Ser

750

Leu

Leu

Val

Lys

Pro

830

Tyr

Gly

Ala

Lys

Phe

910

Asp

Pro

Asn

Thr

Gly
990

Ala Gly

Phe Asn

Phe Pro

Asn Ala
800

Ile Glu
815

Trp Val

Ser Asp

Ala Arg

Thr Gly
880

Ser Ser
895

Glu Leu

Ser Ser

His Ser

Gln Lys
960

Leu Lys
975

Trp Asp



Ala
995

Ile Gl

1010

Tyr

Ser Hi

1025

Asp

Ile
1040

Cys Se

Phe Ser Ph

1055

Ile Al

1070

Cys

Val Asn G1

1085

<210> 3

<211> 6459
<212> ADN
<213>

<400> 3
atggctgcgg

gcggcgtacyg
gaggccaggce
gggctcgagt
ctccaaggtt
atctggccgt
tggctggcca
ctacctgacc
ttcttttett
cattttgaat
gtttatgtag
attttgatgg
atgtctatgt

tctttggcag

y Lys Ser

s Asn Met

r Ser Ser

e Ala Leu

Phe

a Arg

y Ser Asn

Cay lta mach cv.

cggcggggga
gcgccgecaa
ggctcctcgg
gcttccgcecac
gcccggceccce
caaaagcacg
gtcgatcagt
atataccgag
tcgagcatga
tttggcgagt
aggagtgttt
cctctaagceca
gtaagctgca

aacaatcctg

Leu

Arg

Gly

Glu

Arg

22743

Val Gly Cys His Gly Gly Ile

1000

Lys Val

1015

Glu
1030

Ala

Trp Thr

1045

Ser
1060

Gly

Glu
1075

Leu

Prestige

cgtggaggcg
ggccgtgetg
cgccgtgcecga
cttccacttc
ttccctacac
cggcttggta
aatttggcca
ttggttttct
tgttctttga
gttcttggaa
ttgttcttgt
tcctgtagtce
aatggagaga

cccatcctat

Ser Met Leu Ala Lys

Asp

Leu Leu

Gly Val

Asp Phe

Val Leu

ttcctggcgg
gagcggcetceg
cggcgctteg
cgcatccacg
acccgttgtc
gaaatcaagc
taactggagt
ttcttcttgt
attaatgcgt
tttataacac
gcaccgtata
atgtctactg
aaagctatct

caccataagt

133 -

Gly Phe

Arg

Pro

Asp

Gly

1005

Glu
1020

Gly

Ser Thr

1035

Asp
1050

Tyr

Arg Ala

1065

Gly
1080

Gly

cgtgccaggce
aggcgccggce
c¢cgeeggegg
acgtcgtcct
gacccgcatc
ctgcaatcct
ataaccttgg
ttccgtattt
accagactcc
aacgaggctt
caattctcta
tgtaagctac
atttggttgt

ataaaagcac

Pro Thr Ala

Lys Leu

Gly Leu

Cys Arg

Met Glu

Ala Lys

gtcgggcgac
cacgcgcgcec
cccggccgeg
cgacccccac
tctttcgecg
gatccgttta
tctctaatct
gtgtagtttt
agtaattcga
tgatcaagtg
tttcccaaca
agatttattc
tccagcttgt

gacaaatgag

60

120

180

240

300

360

420

480

540

600

660

720

780

840



tggggcaagc

tatctttttt
taatcataag
taaataggac
tgctggaaaa
cttctttgtt
taaaaacacc
cttctaggat
ccagaagact
agggataaga
gaaaagtggt
tttgttgcaa
cttttaggtg
tcgagcatat
gctgaacaat
ttaagccaca
gagccttggt
ttgcatggat
¢ggaggggaa
gtagagataa
gtttttacca
ttaatatctg
gaaaattcaa
tgagatctat
gagtctccaa
atcctgaaat
atttctcttt
agaaataatg
aggtagttag
ggggttagca
cctgtatgga

tggaattatt

atgctgccaa
tttcccttet
aataaaagca
atctgtccge
actgcaacta
acgttttgtg
cattgcttaa
tccagcaaag
ggtcattcac
cagtagcaga
gcccttcgaa
acatgggacc
tctgccagta
tgctttcaaa
tgctctecett
aataccagcg
tgttcttttyg
aaacctttac
aacattgctt
caagatagaa
atttcctgtg
cctttcagat
gtgaggagtt
ttaaactcaa
atctttttct
tgactttaca
tccttgtagg
tatgctttgt
gaacctagga
gtccaaatcc
caaatgtgat

aacagcggta

22743

gctaatacac
actcagtttc
agacagatga
tatatcttta
aatattttct
tgcataaagc
tattttattt
aaagaagcta
tttctacgag
gctgggatgt
ggttggcacc
tgcagaagtt
gtctgctggt
ttttgggcaa
tgaaaggaag
aatcaaatta
aaggtttatg
ttgaatgcac
gacagagtcg
cttgatcgca
aatggggatt
tcttaacccc
cttgtactcc
gccattcagt
tttctcaaac
atgcttgttc
catgtggtca
acttatgaca
tggagagcac
acctcaagtt
cagcacccca

tttattttta

gacataagct
ttctttggga
gtgctgcaga
gttaataatt
tacattatat
attaacttct
gctttccgta
acaatgatgg
ggtctcaacc
ggcaatggtt
tcttgttcecg
agacatttac
ggtctaattt
ggcattacca
aaaaacaaga
gtttgcagtc
gtctggatat
tagacgacga
aattctatga
ttgttggatg
atagtcgatc
aatccagagg
ttgagcaact
ttacctgtta
agcaaagaga
ataatctgct
gacctttata
tggttccacc
cgacagtgta
caacctattg
gtctttccta

ccctgtttaa
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acatattttg
gaacaatcct
ctattggcat
gtatatagac
ggaatctggg
gtctttagtt
gcttgataaa
agatacccag
ggcatccaga
ggatatccat
tagatattta
tcaggttact
tcttggtata
ccacatattg
atgacatgca
agcttggcat
aaacccaaga
tggtctccca
atctgatctt
cataccacag
agaacttgat
caatgtcaaa
actgtgctct
ctaaatggtt
gaagaaaact
tacgaaatat
taagaaaatg
agtataatca
taatatatat
cataactttt
taaaaatgtc

ttttttcctt

aggggcatgt

actcaaccta
atataacaac
gcagtctttg
tgtgatatga
ggcgcagcegg
atttcaactg
cattttcatt
ttccatctte
tgcacttgca
tcttatcteg
ttatatgaaa
cctgatgccg
tttctacaat
ccttagtagt
taccttactt
gctatcaaga
atctatgatg
ctttcttact
gtacggtcag
caaaatgccc
gattgtaact
ccaggtgagt
acccatgtca
tttaagttct
gcgtttgaac
aagtttttgt
atttaagtct
atgtcgatag
ggtcttacaa
tgctggaata

tgctaaaaga

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760



atgataatcc
gctgattgta
attcagggtt
gggatatctg
caaggtgtct
acaaaaatta
ttccatgcca
caatcttcag
aatttttgtt
ctccgecttta
tgttggggat
catttcacat
actctctgat
agaatttcag
ctccctcgat
atacctagct
tttaaatttc
tcctgatgta
agatcaacct
gcaccagaat
gttctcacct
gttaacatct
ggaactgtgg
gttattgcca
tcgaagcacc
ttgttgttac
taagtgtaac
tgtctagtct
cacatgcggc
tctagttgaa
acactgttta

tggaagttgc

ttatgccacg
cgattccagce
ttgttgagga
tgataaagcc
gtgagcgcct
tgcaggtagc
gcaacagcat
ctgggcctag
gaggatcatt
gttgaaattg
cagcctgtgt
gctttgtctg
tagatcttta
gtgaagaaaa
ttgtcctttg
agtttcttgce
cggaatcttg
agacttggtg
atttgatgct
gttgttgtgt
ggacttgcaa
ttagcaattg
aaaatacatg
ttcttctaaa
acgccaatca
tggcatggct
gaaagatgtt
gccaagctca
tatattgtgt
ctgttgtgca
aatgtactca

ttttgctatc

22743

aggttacatt
ttccggttgt
ccaatttggc
tagtggtctt
atttctacgc
aattctttga
tatatcctgg
aattttcatc
accaactagt
agaaaaatag
gtgcgcgcac
tgtatagctg
caacaataat
tatttgagtt
atgatgattc
aagagaataa
ttgctggatt
tctattgcct
tctcacgtat
tcccatceccg
ttgttgacga
aggtactttg
tgttctgtga
tttcaggaaa
gatttgctga
cagtttgagg
ggttcccgat
aatggtgtat
ggcttagtta
tactatatag
tttectttttg

tctgaagatc

gtattactca
taattttgtt
ctcgggttga
atggtattca
cgtggatttc
gtgactagat
ttagaggaat
taccggctta
tgggtctttg
ccgacatcgc
agcatgggca
tcaacttcgc
atagtaatgt
ccttaaagac
tgttgctgat
gtctaatcct
tatgaagagt
acaattatgt
gcttcatgtg
tgctgttgca
acacctaacc
accgatactc
agaaaaagtt
gtaaccatgc
ttgagttgat
ctatcaccag
tattactaga
tgaaatatct
agaatcaggt
aatatcttga
cttcatttta

caactgttta
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agtcaatatt
atgtttgtga
ttgctcgggce
acatgggagg
gcatcaataa
gttaactaat
atgctcttca
catttttaca
caggctgctg
ttcgagttct
tacatgaaat
cagcccaacc
caggaataat
ggattccatg
gaaaaaattc
tgtgagcctc
taccaccaca
ttgcttatta
acacttcctt
atcgaaaatg
agacacttgc
ccctcetttet
atgctgacaa
taaagataca
caggaaactg
tgctgctttc
tatttcagaa
tgctgggaag
gtgtgtcaat
cttttatatg
cttgcaggtt

taaggcattg

tgttactatg
actttgctgce
tgttgaagaa
ccggccagga
gctctggcaa
cccagtgttt
tgttgcacac
ttacagaacc
acacagacat
ttatggatct
ctggtggccg
aggtacctat
aataatttgg
aagtcagcag
ctttcctagc
cagctggatg
tcccattaac
gaaattcata
ttcctctggt
ctcttcggtt
ccaagcaatg
ttctgtgttt
gaatttcgat
gtaactgtaa
aagcctcagg
gtgaacttat
catctggaat
accctgcecectt
cagcctgaac
tactttagaa
tattctgatc

tcacaaacta

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680



ttgagctatt
atgagctgct
gcctcttcca
agtggacact
gctgggtact
tgttttcecct
aggagatgat
ttcctggttce
taccttctgce
ctgaaaccga
caggcggtge
ttctttgctg
acgtcaacgc
caggcttcaa
gggtctatat
tagcagagct
cctctggtct
ctaatgtcaa
agctgaccac
acacatttta
ggaagctgtt
agaaggagac
ctgtgtttag
ggctaatttc
attttcctgt
catggcggca
gacggctttg
gggctgtgea
gctctggaga
gtccttggtg
<210> 4

<211> 3267
<212> ADN

ggaaggacat
ggcatttcaa
gttctccatc
cccctcagcea
tcgattacac
ctaatgtttg
agggttttca
catggaatcc
agtaaacgcc
tgtccgttce
ttctgaaatt
catgcaagaa
agcaaagttt
gatcgaacca
ttctggcccce
gctttctgtc
ggagttccaa
gtcttcaaag
ggctgggcett
cagtttccca
gggtcttaag
gttgaagaat
gctctctgtt
agtacttcaa
gatgtgatga
tctcgatgcet
agggcaagct
ttagcagcag
gcggcgactt

gcggtgctaa

22743

acttctgtga
attggtgacc
tcactcagtt
cgggcaagct
cacaatgagc
gttgctcttt
agttcagcta
ggtgtcatac
tccattttcg
agcattcagc
atatacggga
cagggcacct
gtgaatgcaa
agtgctctag
acaatcaacc
tgtgcgacat
gccaccggct
ccctegttcet
gatttcgggt
agcttgagtc
aaccagaagg
cgtgccgacc
ttcttcecect
gtttgccacg
acagacgctt
tgcaaaaccg
ggacagccac
cgggtggaca
cgaccgggcc

ggtgaatggt

tcagccagcea
ggcatccaca
ctgtccacaa
agtccatgaa
tcctcaacgt
ttcagagaga
tgtccaccct
atatggatct
aaagttttgt
agctggtgaa
acacctgtct
tgcttttccce
ccaccttgac
ccgacacact
ctactggctt
acggagccag
gcagccagtg
ccgttgtcect
ttctgattat
ggccacacag
atcagcattt
agttgatcaa
gatcagctct
catttctgac
gagagctgcg
accgcctaca
aacatgaggg
ggggtgccgg
atggagtgca

agcaactag
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ctattatggt
acaagaggta
ggtgccgaat
tttggattag
ggtctggttt
acctgcagaa
agaaggagct
ggaccgcagc
tcgtcagaac
agatagctat
cgcgctcttce
cttgggaacc
tattccaacg
agagaaggtg
cctgtacagt
ggtggtgata
gaatttggaa
gctcggagag
gagcgactcg
cacgttgaag
ctctgatctc
ggtatgcctt
ccgatcccecct
atattctttc
gctgggacgc
ttggcaaatc
aagccctcct
actactgccg

tcgccecggtt

tgtcttttcc
aacatggctt
gatctgttca
ttcecctcetta
atgtttttca
gtgatatcta
gagtttttcg
ttcttgccag
atcactgatt
ggtttctcag
aacaagcttg
aacgggcatt
aaggcagatt
tctcagecegt
gacgacgata
gatacctcct
agatgtcttt
ctgtcctttg
tcecttggttg
tacacgttca
atccttgagce
ttgggatatc
tacatcctta
ctcttgtttt
tgtgggctgce
gctcaaggtg
gaggtccacc

cttcagcttt

cagggagctg

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6459



<213> Cay

<400> 4
atggctgcgg

gcggcgtacg
gaggccaggce
gggctcgagt
ctccaaggat
ccagaagact
agggataaga
gaaaagtggt
gcatggataa
gaggggaaaa
agagataaca
aatccagagg
ttgagcaact
gctcgggcetyg

atgggaggcc

atcaataagc
gttgaaattg
cagcctgtgt
gctttgtctg
ttccttaaag
tctgttgctg
aagtctaatc
tttatgaaga
cgtgctgttg
gaacacctaa
aaccatgcta
gagttgatca
atcaccagtg
ttactagata
aaatatcttg

aatcaggttt

lta mach cv.

cggcggggga
gcgccgccaa
ggctcctcegg
gcttccgcecac
tccagcaaag
ggtcattcac
cagtagcaga
gcccttcgaa
acctttactt
cattgcttga
agatagaact
caatgtcaaa
actgtgctct
ttgaagaagg
ggccaggaca
tctggcaaac
agaaaaatag
gtgcgcgcac
tgtatagctg
acggattcca
atgaaaaaat
cttgtgagcc
gttaccacca
caatcgaaaa
ccagacactt
aagatacagt
ggaaactgaa
ctgctttcgt
tttcagaaca
ctgggaagac

attctgatct

22743

Prestige

cgtggaggcg
ggccgtgctg
cgccgtgcecga
cttccacttc
aaagaagcta
tttctacgag
gctgggatgt
ggtttatggt
gaatgcacta
cagagtcgaa
tgatcgcatt
gattgtaact
ccagggtttt
gatatctgtg
aggtgtctgt
aaaaattatg
ccgacatcgce
agcatgggca
tcaacttcgc
tgaagtcagc
tcctttecta
tccagctgga
catcccatta
tgctcttcegg
gcccaagcaa
aactgtaatc
gcctcaggtt
gaacttatta
tctggaattg
cctgccttca

ggaagttgct

ttcctggcgg
gagcggctceg
cggcgcttcg
cgcatccacg
acaatgatgg
ggtctcaacc
ggcaatggtt
ctggatataa
gacgacgatg
ttctatgaat
gttggatgca
gaaaattcaa
gttgaggacc
ataaagccta
gagcgcctat
caggctgctg
ttcgagttct
tacatgaaat
cagcccaacc
agctccctcg
gcatacctag
tgtttaaatt
actcctgata
ttgttctcac
tggttaacat
gaagcaccac
gttgttactg
agtgtaacga
tctagtctgce
catgcggcta

tttgctatct
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cgtgccaggce
aggcgccgge
ccgecggegyg
acgtcgtecct
agatacccag
ggcatccaga
ggatatccat
acccaagagc
gtctcccaat
ctgatcttct
taccacagat
gtgaggagtt
aatttggcct
gtggtcttat
ttctacgccg
acacagacat
ttatggatct
ctggtggcceg
aggtgaagaa
atttgtcctt
ctagtttctt
tccggaatct
atgttgttgt
ctggacttgc
ctttagcaat
gccaatcaga
gcatggctca
aagatgttgg
caagctcaaa
tattgtgtgg

ctgaagatcc

gtcgggcgac
cacgcgcgcec
cccggccgeg
cgacccccac
cattttcatt
ttccatcttc
tgcacttgca
tatcaagatt
ctatgatgcg
ttcttactgt
tcttaacccc
cttgtactcc
cgggttgatt
ggtattcaac
tggatttcgce
ctccgcttta
tgttggggat
catttcacat
aatatttgag
tgatgatgat
gcaagagaat
tgttgctgga
gttcccatcc
aattgttgac
tgaggaaagt
tttgctgatt
gtttgaggct
ttcccgatta
tggtgtattg
cttagttaag

aactgtttat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860



aaggcattgt
tattatggtt
caagagagag
atgtccaccc
catatggatc
gaaagttttg
cagctggtga
aacacctgtc
ttgcttttcc
accaccttga
gccgacacac
cctactggct
tacggagcca
tgcagccagt
tccgttgtcee
tttctgatta
cggccacaca
gatcagcatt
cagttgatca
tcgatgcttg
ggcaagctgg
agcagcagcg
ggcgacttcg

ggtgctaagg

<210> 5
<211>
<212>
<213>

ADN

<400> 5
atggctgcgg

gcggcegtacg
gaggcccgtce

gggctcgagt

3267

cacaaactat
gtcttttcca
aacctgcaga
tagaaggagc
tggaccgcag
ttcgtcagaa
aagatagcta
tcgecgectcett
ccttgggaac
ctattccaac
tagagaaggt
tcctgtacag
gggtggtgat
ggaatttgga
tgctcggaga
tgagcgactc
gcacgttgaa
tctctgatct
agacgcttga
caaaaccgac
acagccacaa
ggtggacagg
accgggccat

tgaatggtag

Cay lua mach cv.

cggcggggga
gcgccgccaa
ggctcctcgg

gcttccgcecac

22743

tgagctattg
tgagctgctg
agtgatatct
tgagtttttc
cttcttgcca
catcactgat
tggtttctca
caacaagctt
caacgggcat
gaaggcagat
gtctcagccg
tgacgacgat
agatacctcc
aagatgtctt
gctgtccttt
gtccttggtt
gtacacgttc
catccttgag
gagctgcgge
cgcctacatt
catgagggaa
ggtgccggac
ggagtgcatc

caactag

Prestige

cgtggaggcg
ggccgtgcetg
cgccgtgega

cttccacttc

gaaggacata
gcatttcaaa
aaggagatga
gttcctggtt
gtaccttctg
tctgaaaccg
gcaggcggtg
gttctttgct
tacgtcaacg
tcaggcttca
tgggtctata
atagcagagc
tcctctggtce
tctaatgtca
gagctgacca
gacacatttt
aggaagctgt
cagaaggaga
tgggacgctyg
ggcaaatcgc
gccctectga
tactgccget

gcccggttceca

ttcctggcgg
gagcggctcg
cgtcgttttg

cgcatccacg
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cttctgtgat
ttggtgaccg
tagggttttc
ccatggaatc
cagtaaacgc
atgtccgttc
cttctgaaat
gcatgcaaga
cagcaaagtt
agatcgaacc
tttctggccc
tgctttctgt
tggagttcca
agtcttcaaa
cggctgggcet
acagtttccc
tgggtcttaa
cgttgaagaa
tgggctgcca
tcaaggtgga
ggtccaccgg

tcagctttgce

gggagctggt

cgtgccaggce
aggcgccggce
cagcaggtgg

acgtcgtcct

cagccagcac
gcatccacaa
aagttcagct
cggtgtcata
ctccattttc
cagcattcag
tatatacggg
acagggcacc
tgtgaatgca
aagtgctcta
cacaatcaac
ctgtgcgaca
agccaccggce
gccctegtte
tgatttcggg
aagcttgagt
gaaccagaag
tcgtgccgac
tggcggcatc
cggctttgag
gctgtgcatt
tctggagagc

ccttggtggce

gtcgggcgac
cacgcgtgca
tccagccgeg

cgacccccac

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3267

60

120

180

240



ctccaaggat
ccagaagact
agggataaga
gaaaagtggt
gcatggataa
gaggggaaaa
agggataaca
aatccagagg

ttgagcaact

gctcgggctg

atgggaggcc
atcaataagc
gttgaaattg
cagcctgtgt
gctttgtctg
ttccttaaag
tctgttgctg
aagtctaatc
tttatgaaga
cgtgctgttg
gaacacctaa
aaccatgcta
gagttgatca
atcaccagtg
ttactagata
aaatatcttg
aatcaggttt
aaggcattgt
tattatggtt
caagagagag
atgtccaccc

catatggatc

tccagcaaag
ggtcattcac
cagtagcaga
gcccttcgaa
acctttactt
cattgcttga
agatagaact
caatgtcaaa
actgtgctct
ttgaagaagg
ggceccgggcea
tctggcaaac
agaaaaatag
gtgcgcgcac
tgtatagctg
acggattcca
atgaaaaaat
cttgtgagcc
gttaccacca
caatcgaaaa
ccagacactt
aagatacagt
ggaaactgaa
ctgctttcgt
tttcagaaca
ctgggaagac
attctgatct
cacaaactat
gtcttttcca
aacctgcaga
tagaaggagc

tggaccgcag

22743

aaagaagcta
tttctacgag
gctgggatgt
ggtttatggt
gaatgcacta
cagagtcgaa
tgatcgcatt
gattgtaact
ccagggtttt
gatatctgtg
aggtgtctgt
aaaaattatg
ccggcatcgce
agcatgggca
tcaacttcgce
tgaagtcagc
tcctttecta
tccagctgga
catcccatta
tgctcttcgg
gcccaagcaa
aactgtaatc
gccccaggtt
gaacttatta
tctggaattg
cctgccttcea
ggaagttgct
tgagctattg
tgagctgctg
agtgatatct
tgagtttttc

cttcttgcca

acaatgatgg
ggtctcaacc
ggcaatggtt
ctggatataa
gacgacgatg
ttctatgaat
gttggatgca
gaaaattcaa
gttgaggacc
ataaagccta
gagcgcctat
caggctgccg
ttcgagttct
tacatgaaat
cagcccaacc
agctcccteg
gcatacctag
tgtttaaatt
actcctgata
ttgttctcac
tggttaacat
gaagcaccac
gttgttactg
agtgtaacga
tctagtctgce
catgcggcta
tttgctatct
gaaggacata
gcatttcaaa
aaggagatga
gttcctggtt

gtaccttctg
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agatacccag
ggcatccaga
ggatatccat
acccaagagc
gtctcccaat
ctgatcttct
taccacagat
gtgaggagtt
aatttggcecct
gtggtcttat
ttcttcgecg
acacagacat
ttatggatct
ctggtggccg
aggtgaagaa
atttgtcctt
ctagtttctt
tccggaatca
atgttgttgt
ctggacttgc
ctttagcaat
gccaatcaga
gcatggctca
aagatgttgg
caagctcaaa
tattgtgtgg
ctgaagatcc
cttctgtgat
ttggtgaccg
tagggttttc
ccatggaatc

cagtaaacgc

cattttcatt
ttccatcttce
tgcacttgca
tatcaagatt
ctatgatgcg
ttcttactgt
tcttaaccce
cttgtactcc
cgggttgatt
ggtattcaac
tggatttcgce
ctccgcettta
tgttggggat
catttcacat
aatatttgag
tgatgatgat
gcaagagaat
tgttgctgga
gttcccatcc
aattgttgac
tgaggaaagt
tttgctgatt
gtttgaggct
ttcccgatta
tggtgtattg
cttagttaag
aactgtttat
cagccagcac
gcatccacaa
aagttcagct
cggtgtcata

ctccattttc

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160



gaaagttttg
cagctggtga
aacacctgtc
ttgcttttcc
accaccttga
gccgacacac
cctactggcet
tacggagcca
tgcagccagt
tccgttgtcece
tttctgatta
cggccacaca
gatcagcatt
cagttgatca
tcgatgcttg
ggcaagctgg
agcagcagcg
ggcgacttcg

ggtgctaagg

<210> 6

<211> 1088
<212> PRT
<213> Cay

<400> 6
Met Ala Ala

1

Ala Ser Gly

Glu Ala
35

Leu

Val Arg Arg

50

Phe
65

Arg Thr

ttcgtcagaa
aagatagcta
tcgcgetcett
ccttgggaac
ctattccaac
tagagaaggt
tcctgtacag
gggtggtgat
ggaatttgga
tgctcggaga
tgagcgactc
gcacgttgaa
tctctgatct
agatgcttga
caaaaccgac
acagccacaa
ggtggacagg
accgggccat

tgaatggtag

lua mach

Ala Ala

Asp Ala

20

Pro Ala

Arg Phe

Phe His

CVv.

Gly

Ala

Thr

Ala

Phe
70

22743

catcactgat
tggtttctca
caacaagctt
caacgggcat
gaaggcagat
gtctcagccg
tgacgacgat
agatacctcc
aagatgtctt
gctgtccttt
gtccttggtt
gtacactttc
catccttgag
gagctgcggce
cgcctacatt
catgagggaa
ggtgccggac
ggagtgcatc

caactag

Prestige

Val

Asp

Tyr

Gly

Ala
40

Arg

Ala
55

Gly

Arg Ile

Glu

Ala

25

Glu

Gly

His

tctgaaactg
gcaggcggtg
gttctttgct
tatgtcaacg
tcaggcttca
tgggtctata
atagcagagc
tcctctggte
tctaatgtca
gagctgacca
gacacatttt
aggaagctgt
cagaaggaga
tgggacgctg
agcaaatcgc
gccctcecctga
tactgccgct

gcccggttcea

Ala
10

Phe

Ala Lys

Ala Arg
Ala

Pro

Val
75

Asp
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atgtccgttc
cttctgaaat
gcatgcaaga
cagcaaagtt
agatcgaacc
tttctggccc
tgctttctgt
tggagttcca
agtcttcaaa
cggctgggcet
acagtttccc
tgggtcttaa
cgttgaagaa
tgggctgcca
tcaaggtgga
ggtccaccgg

tcagctttgce

gggagctggt

Leu Ala Ala

Ala Val Leu

30

Leu Leu

45

Arg

Ala
60

Gly Leu

Val Leu Asp

cagcattcag
tatatacggg
acagggcacc
tgtgaatgca
aagtgctcta
cacaatcaac
ctgtgcgaca
agccaccggc
gccctegtte
tgatttcggg
aagcttgagt
gaaccagaag
tcgtgccgac
tggcggcatc
cggctttgag
gctgtgcatt
tctggagagc

ccttggtgga

Cys Gln

15

Glu Arg
Ala
Glu

Cys

His
80

Pro

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3267



Leu

Ser

Asn

Gly

Pro

145

Ala

Ile

Glu

Arg

Met

225

Leu

Leu

Pro

Val

Trp

305

Val

Gln

Ile

Arg

Cys

130

Ser

Trp

Tyr

Ser

Ile

210

Ser

Ser

Gly

Ser

Cys

290

Gln

Glu

Gly

Phe

His

115

Gly

Lys

Ile

Asp

Asp

195

Val

Lys

Asn

Leu

Gly

275

Glu

Thr

Ile

Phe

Ile

100

Pro

Asn

Val

Asn

Ala

180

Leu

Gly

Ile

Tyr

Ile

260

Leu

Arg

Lys

Glu

Gln

85

Pro

Asp

Gly

Tyr

Leu

165

Glu

Leu

Cys

Val

Cys

245

Ala

Met

Leu

Ile

Lys
325

Gln

Glu

Ser

Trp

Gly

150

Tyr

Gly

Ser

Ile

Thr

230

Ala

Arg

Val

Phe

Met

310

Asn

Arg

Asp

Ile

Ile

135

Leu

Leu

Lys

Tyr

Pro

215

Glu

Leu

Ala

Phe

Leu

295

Gln

Ser

Lys

Trp

Phe

120

Ser

Asp

Asn

Thr

Cys

200

Gln

Asn

Gln

Val

Asn

280

Arg

Ala

Arg

22743

Lys Leu Thr Met Met Glu Ile
90 95

Ser Phe Thr Phe Tyr Glu Gly
105 110

Arg Asp Lys Thr Val Ala Glu
125

Ile Ala Leu Ala Glu Lys Trp
140

Ile Asn Pro Arg Ala Ile Lys
155

Ala Leu Asp Asp Asp Gly Leu
170 175

Leu Leu Asp Arg Val Glu Phe
185 190

Arg Asp Asn Lys Ile Glu Leu
205

Ile Leu Asn Pro Asn Pro Glu
220

Ser Ser Glu Glu Phe Leu Tyr
235

Gly Phe Val Glu Asp Gln Phe
250 255

Glu Glu Gly Ile Ser Val Ile
265 270

Met Gly Gly Arg Pro Gly Gln
285

Arg Gly Phe Arg Ile Asn Lys
300

Ala Asp Thr Asp Ile Ser Ala
315

His Arg Phe Glu Phe Phe Met
330 335

- 141 -

Pro

Leu

Leu

Cys

Ile

160

Pro

Tyr

Asp

Ala

Ser

240

Gly

Lys

Gly

Leu

Leu

320

Asp



Leu

Lys

Leu

Gly

385

Ser

Leu

Asn

Pro

Ile

465

Glu

Ile

Pro

Gln

Ala

545

Leu

Asn

Val

Ser

Arg

370

Phe

Val

Gln

Phe

Leu

450

Glu

His

Glu

Arg

Val

530

Phe

Leu

Gly

Gly

Gly

355

Gln

His

Ala

Glu

Arg

435

Thr

Asn

Leu

Glu

Gln

515

Val

Val

Asp

Val

Asp

340

Gly

Pro

Glu

Asp

Asn

420

Asn

Pro

Ala

Thr

Ser

500

Ser

Val

Asn

Ile

Leu
580

Gln

Arg

Asn

Val

Glu

405

Lys

Leu

Asp

Leu

Arg

485

Asn

Asp

Thr

Leu

Ser

565

Lys

Pro

Ile

Gln

Ser

390

Lys

Ser

Val

Asn

Arg

470

His

His

Leu

Gly

Leu

550

Glu

Tyr

Val

Ser

Val

375

Ser

Ile

Asn

Ala

Val

455

Leu

Leu

Ala

Leu

Met

535

Ser

His

Leu

Cys

His

360

Lys

Ser

Pro

Pro

Gly

440

Val

Phe

Pro

Lys

Ile

520

Ala

Val

Leu

Ala

22743

Ala Arg
345

Ala Leu

Lys Ile

Leu Asp

Phe Leu
410

Cys Glu
425

Phe Met

Val Phe

Ser Pro

Lys Gln
490

Asp Thr
505

Glu Leu

Gln Phe

Thr Lys

Glu Leu
570

Gly Lys
585
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Thr

Ser

Phe

Leu

395

Ala

Pro

Lys

Pro

Gly

475

Trp

Val

Ile

Glu

Asp

555

Ser

Thr

Ala

Val

Glu

380

Ser

Tyr

Pro

Ser

Ser

460

Leu

Leu

Thr

Arg

Ala

540

Val

Ser

Leu

Trp

Tyr

365

Phe

Phe

Leu

Ala

Tyr

445

Arg

Ala

Thr

Val

Lys

525

Ile

Gly

Leu

Pro

Ala

350

Ser

Leu

Asp

Ala

Gly

430

His

Ala

Ile

Ser

Ile

510

Leu

Thr

Ser

Pro

Ser
590

Tyr

Cys

Lys

Asp

Ser

415

Cys

His

Val

Val

Leu

495

Glu

Lys

Ser

Arg

Ser

575

His

Met

Gln

Asp

Asp

400

Phe

Leu

Ile

Ala

Asp

480

Ala

Ala

Pro

Ala

Leu

560

Ser

Ala



Ala

Val

Gln

625

Tyr

Arg

Met

Phe

Asp

705

Glu

Ser

Gly

Lys

Leu

785

Thr

Pro

Tyr

Ile

Ala

610

Thr

Tyr

His

Ile

Phe

690

Arg

Ser

Ser

Ala

Leu

770

Gly

Thr

Ser

Ile

Leu

595

Phe

Ile

Gly

Pro

Gly

675

Val

Ser

Phe

Ile

Ser

755

Val

Thr

Leu

Ala

Ser
835

Cys

Ala

Glu

Cys

Gln

660

Phe

Pro

Phe

Val

Gln

740

Glu

Leu

Asn

Thr

Leu

820

Gly

Gly

Ile

Leu

Leu

645

Gln

Ser

Gly

Leu

Arg

725

Gln

Ile

Cys

Gly

Ile

805

Ala

Pro

Leu

Ser

Leu

630

Phe

Glu

Ser

Ser

Pro

710

Gln

Leu

Ile

Cys

His

790

Pro

Asp

Thr

Val

Glu

615

Glu

His

Arg

Ser

Met

695

Val

Asn

Val

Tyr

Met

775

Tyr

Thr

Thr

Ile

Lys

600

Asp

Gly

Glu

Glu

Ala

680

Glu

Pro

Ile

Lys

Gly

760

Gln

Val

Lys

Leu

Asn
840

22743

Asn Gln

Pro Thr

His Thr

Leu Leu
650

Pro Ala
665

Met Ser

Ser Gly

Ser Ala

Thr Asp
730

Asp Ser
745

Asn Thr
Glu Gln
Asn Ala
Ala Asp

810

Glu Lys
825

Pro Thr
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Val

Val

Ser

635

Ala

Glu

Thr

Val

Val

715

Ser

Tyr

Cys

Gly

Ala

795

Ser

Val

Gly

Tyr

Tyr

620

Val

Phe

Val

Leu

Ile

700

Asn

Glu

Gly

Leu

Thr

780

Lys

Gly

Ser

Phe

Ser

605

Lys

Ile

Gln

Ile

Glu

685

His

Ala

Thr

Phe

Ala

765

Leu

Phe

Phe

Gln

Leu
845

Asp

Ala

Ser

Ile

Ser

670

Gly

Met

Ser

Asp

Ser

750

Leu

Leu

Val

Lys

Pro

830

Tyr

Leu

Leu

Gln

Gly

655

Lys

Ala

Asp

Ile

Val

735

Ala

Phe

Phe

Asn

Ile

815

Trp

Ser

Glu

Ser

His

640

Asp

Glu

Glu

Leu

Phe

720

Arg

Gly

Asn

Pro

Ala

800

Glu

Val

Asp



22743

Asp Asp Ile Ala Glu Leu Leu Ser Val Cys Ala Thr Tyr Gly Ala Arg
850 855 860

Val Val TIle Asp Thr Ser Ser Ser Gly Leu Glu Phe Gln Ala Thr Gly
865 870 875 880

Cys Ser Gln Trp Asn Leu Glu Arg Cys Leu Ser Asn Val Lys Ser Ser
885 890 895

Lys Pro Ser Phe Ser Val Val Leu Leu Gly Glu Leu Ser Phe Glu Leu
900 905 910

Thr Thr Ala Gly Leu Asp Phe Gly Phe Leu Ile Met Ser Asp Ser Ser
915 920 925

Leu Val Asp Thr Phe Tyr Ser Phe Pro Ser Leu Ser Arg Pro His Ser
930 935 940

Thr Leu Lys Tyr Thr Phe Arg Lys Leu Leu Gly Leu Lys Asn Gln Lys
945 950 955 960

Asp Gln His Phe Ser Asp Leu Ile Leu Glu Gln Lys Glu Thr Leu Lys
965 970 975

Asn Arg Ala Asp Gln Leu Ile Lys Thr Leu Glu Ser Cys Gly Trp Asp
980 985 990

Ala Val Gly Cys His Gly Gly Ile Ser Met Leu Ala Lys Pro Thr Ala
995 1000 1005

Tyr Ile Gly Lys Ser Leu Lys Val Asp Gly Phe Glu Gly Lys Leu
1010 1015 1020

Asp Ser His Asn Met Arg Glu Ala Leu Leu Arg Ser Thr Gly Leu
1025 1030 1035

Cys Ile Ser Ser Ser Gly Trp Thr Gly Val Pro Asp Tyr Cys Arg
1040 1045 1050

Phe Ser Phe Ala Leu Glu Ser Gly Asp Phe Asp Arg Ala Met Glu
1055 1060 1065

Cys Ile Ala Arg Phe Arg Glu Leu Val Leu Gly Gly Gly Ala Lys
1070 1075 1080

Val Asn Gly Ser Asn
1085
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22743

<210> 7
<211> 1088
<212> PRT

<213> C&y lta mach cv. Prestige
<400> 7

Met Ala Ala Ala Ala Gly Asp Val Glu Ala Phe Leu Ala Ala Cys Gln
1 5 10 15

Ala Ser Gly Asp Ala Ala Tyr Gly Ala Ala Lys Ala Val Leu Glu Arg
20 25 30

Leu Glu Ala Pro Ala Thr Arg Ala Glu Ala Arg Arg Leu Leu Gly Ala
35 40 45

Val Arg Arg Arg Phe Ala Ala Gly Gly Pro Ala Ala Gly Leu Glu Cys

Phe Arg Thr Phe His Phe Arg Ile His Asp Val Val Leu Asp Pro His
65 70 75 80

Leu Gln Gly Phe Gln Gln Arg Lys Lys Leu Thr Met Met Glu Ile Pro
85 90 95

Ser Ile Phe Ile Pro Glu Asp Trp Ser Phe Thr Phe Tyr Glu Gly Leu
100 105 110

Asn Arg His Pro Asp Ser Ile Phe Arg Asp Lys Thr Val Ala Glu Leu
115 120 125

Gly Cys Gly Asn Gly Trp Ile Ser Ile Ala Leu Ala Glu Lys Trp Cys
130 135 140

Pro Ser Lys Val Tyr Gly Leu Asp Ile Asn Pro Arg Ala Tle Lys Ile
145 150 155 160

Ala Trp Ile Asn Leu Tyr Leu Asn Ala Leu Asp Asp Asp Gly Leu Pro
165 170 175

Ile Tyr Asp Ala Glu Gly Lys Thr Leu Leu Asp Arg Val Glu Phe Tyr
180 185 190

Glu Ser Asp Leu Leu Ser Tyr Cys Arg Asp Asn Lys Ile Glu Leu Asp
195 200 205

Arg Ile Val Gly Cys Ile Pro Gln Ile Leu Asn Pro Asn Pro Glu Ala
210 215 220
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Met

225

Leu

Leu

Pro

Val

Trp

305

Val

Leu

Lys

Leu

Gly

385

Ser

Leu

Asn

Pro

Ile
465

Ser

Ser

Gly

Ser

Cys

290

Gln

Glu

Val

Ser

Arg

370

Phe

Val

Gln

Phe

Leu

450

Glu

Lys

Asn

Leu

Gly

275

Glu

Thr

Ile

Gly

Gly

355

Gln

His

Ala

Glu

Arg

435

Thr

Asn

Ile

Tyr

Ile

260

Leu

Arg

Lys

Glu

Asp

340

Gly

Pro

Glu

Asp

Asn

420

Asn

Pro

Ala

Val

Cys

245

Ala

Met

Leu

Ile

Lys

325

Gln

Arg

Asn

Val

Glu

405

Lys

His

Asp

Leu

Thr

230

Ala

Arg

Val

Phe

Met

310

Asn

Pro

Ile

Gln

Ser

390

Lys

Ser

Val

Asn

Arg
470

Glu

Leu

Ala

Phe

Leu

295

Gln

Ser

Val

Ser

Val

375

Ser

Ile

Asn

Ala

Val

455

Leu

Asn

Gln

Val

Asn

280

Arg

Ala

Arg

Cys

His

360

Lys

Ser

Pro

Pro

Gly

440

Val

Phe

22743

Ser

Gly

Glu

265

Met

Arg

Ala

His

Ala

345

Ala

Lys

Leu

Phe

Cys

425

Phe

Val

Ser

Ser

Phe

250

Glu

Gly

Gly

Asp

Arg

330

Arg

Leu

Ile

Asp

Leu

410

Glu

Met

Phe

Pro
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Glu

235

Val

Gly

Gly

Phe

Thr

315

Phe

Thr

Ser

Phe

Leu

395

Ala

Pro

Lys

Pro

Gly
475

Glu

Glu

Ile

Arg

Arg

300

Asp

Glu

Ala

Val

Glu

380

Ser

Tyr

Pro

Ser

Ser

460

Leu

Phe

Asp

Ser

Pro

285

Ile

Ile

Phe

Trp

Tyr

365

Phe

Phe

Leu

Ala

Tyr

445

Arg

Ala

Leu

Gln

Val

270

Gly

Asn

Ser

Phe

Ala

350

Ser

Leu

Asp

Ala

Gly

430

His

Ala

Ile

Tyr

Phe

255

Ile

Gln

Lys

Ala

Met

335

Tyr

Cys

Lys

Asp

Ser

415

Cys

His

Val

Val

Ser

240

Gly

Lys

Gly

Leu

Leu

320

Asp

Met

Gln

Asp

Asp

400

Phe

Leu

Ile

Ala

Asp
480



Glu

Ile

Pro

Gln

Ala

545

Leu

Asn

Ala

Val

Gln

625

Tyr

Arg

Met

Phe

Asp

705

Glu

His

Glu

Arg

Val

530

Phe

Leu

Gly

Ile

Ala

610

Thr

Tyr

His

Ile

Phe

690

Arg

Ser

Leu

Glu

Gln

515

Val

Val

Asp

Val

Leu

595

Phe

Ile

Gly

Pro

Gly

675

Val

Ser

Phe

Thr

Ser

500

Ser

Val

Asn

Ile

Leu

580

Cys

Ala

Glu

Cys

Gln

660

Phe

Pro

Phe

Val

Arg

485

Asn

Asp

Thr

Leu

Ser

565

Lys

Gly

Ile

Leu

Leu

645

Gln

Ser

Gly

Leu

Arg
725

His

His

Leu

Gly

Leu

550

Glu

Tyr

Leu

Ser

Leu

630

Phe

Glu

Ser

Ser

Pro

710

Gln

Leu

Ala

Leu

Met

535

Ser

His

Leu

Val

Glu

615

Glu

His

Arg

Ser

Met

695

Val

Asn

Pro

Lys

Ile

520

Ala

Val

Leu

Ala

Lys

600

Asp

Gly

Glu

Glu

Ala

680

Glu

Pro

Ile

22743

Lys Gln
490

Asp Thr
505

Glu Leu
Gln Phe
Thr Lys
Glu Leu

570
Gly Lys
585
Asn Gln
Pro Thr
His Thr
Leu Leu

650
Pro Ala
665
Met Ser
Ser Gly

Ser Ala

Thr Asp
730
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Trp

Val

Ile

Glu

Asp

555

Ser

Thr

Val

Val

Ser

635

Ala

Glu

Thr

Val

Val

715

Ser

Thr

Arg

Ala

540

Val

Ser

Leu

Tyr

Tyr

620

Val

Phe

Val

Leu

Ile

700

Asn

Glu

Thr

Val

Lys

525

Ile

Gly

Leu

Pro

Ser

605

Lys

Ile

Gln

Ile

Glu

685

His

Ala

Thr

Ser

Ile

510

Leu

Thr

Ser

Pro

Ser

590

Asp

Ala

Ser

Ile

Ser

670

Gly

Met

Ser

Asp

Leu

495

Glu

Lys

Ser

Arg

Ser

575

His

Leu

Leu

Gln

Gly

655

Lys

Ala

Asp

Ile

Val
735

Ala

Ala

Pro

Ala

Leu

560

Ser

Ala

Glu

Ser

His

640

Asp

Glu

Glu

Leu

Phe

720

Arg



22743

Ser Ser Ile Gln Gln Leu Val Lys Asp Ser Tyr Gly Phe Ser Ala Gly
740 745 750

Gly Ala Ser Glu Ile Ile Tyr Gly Asn Thr Cys Leu Ala Leu Phe Asn
755 760 765

Lys Leu Val Leu Cys Cys Met Gln Glu Gln Gly Thr Leu Leu Phe Pro
770 775 780

Leu Gly Thr Asn Gly His Tyr Val Asn Ala Ala Lys Phe Val Asn Ala
785 790 795 800

Thr Thr Leu Thr Ile Pro Thr Lys Ala Asp Ser Gly Phe Lys Ile Glu
805 810 815

Pro Ser Ala Leu Ala Asp Thr Leu Glu Lys Val Ser Gln Pro Trp Val
820 825 830

Tyr Ile Ser Gly Pro Thr Ile Asn Pro Thr Gly Phe Leu Tyr Ser Asp
835 840 845

Asp Asp Ile Ala Glu Leu Leu Ser Val Cys Ala Thr Tyr Gly Ala Arg
850 855 860

Val Val Ile Asp Thr Ser Ser Ser Gly Leu Glu Phe Gln Ala Thr Gly
865 870 875 880

Cys Ser Gln Trp Asn Leu Glu Arg Cys Leu Ser Asn Val Lys Ser Ser
885 890 895

Lys Pro Ser Phe Ser Val Val Leu Leu Gly Glu Leu Ser Phe Glu Leu
900 905 910

Thr Thr Ala Gly Leu Asp Phe Gly Phe Leu Ile Met Ser Asp Ser Ser
915 920 925

Leu Val Asp Thr Phe Tyr Ser Phe Pro Ser Leu Ser Arg Pro His Ser
930 935 940

Thr Leu Lys Tyr Thr Phe Arg Lys Leu Leu Gly Leu Lys Asn Gln Lys
945 950 955 960

Asp Gln His Phe Ser Asp Leu Ile Leu Glu Gln Lys Glu Thr Leu Lys
965 970 975

Asn Arg Ala Asp Gln Leu Ile Lys Met Leu Glu Ser Cys Gly Trp Asp
980 985 990
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Ala
995

Ile
1010

Tyr Se

Ser Hi

1025

Asp

Ile
1040

Cys Se

Phe Ser

1055

Ile
1070

Cys Al

Val Asn G1

1085

<210> 8

<211> 6459
<212> ADN
<213>

<400> 8
atggctgcgg

gcggcgtacg
gaggccaggce
gggctcgagt
ctccaaggtt
atctggccgt
tggctggcca
ctacctgacc
ttcttttett
cattttgaat
gtttatgtag
attttgatgg
atgtctatgt

tctttggcag

tggggcaagce

Phe

r Lys

s Asn Met

r Ser Ser

Ala Leu

a Arg Phe

y Ser Asn

cggcggggga
gcgccgccaa
ggctcctcgg
gcttccgcecac
gcccggceccce
caaaagcacg
gtcgatcagt
atataccgag
tcgagcatga
tttggcgagt
aggagtgttt
cctctaagca
gtaagctgca
aacaatcctg

atgctgccaa

Ser Leu Lys

Arg

Gly

Glu

Arg

22743

Val Gly Cys His Gly Gly Ile

1000

Val
1015

Glu Ala

1030

Trp Thr

1045

Ser
1060

Gly

Glu
1075

Leu

cgtggaggcg
ggccgtgetg
cgccgtgega
cttccacttc
ttccctacac
cggcttggta
aatttggcca
ttggttttct
tgttctttga
gttcttggaa
ttgttcttgt
tcctgtagtce
aatggagaga
cccatcctat

gctaatacac

Ser Met Leu Ala Lys

Asp
Leu Leu
Gly Val
Phe

Asp

Val Leu

Cay lua mach, Thé& d6t bién 8063

ttcctggegg
gagcggctcg
cggcgcttcg
cgcatccacg
acccgttgtc
gaaatcaagc
taactggagt
ttcttecttgt
attaatgcgt
tttataacac
gcaccgtata
atgtctactg
aaagctatct
caccataagt

gacataagct

149 -

Gly Phe

Arg

Pro

Asp

Gly

1005

Glu
1020

Gly

Ser Thr

1035

Asp
1050

Tyr

Arg Ala

1065

Gly
1080

cgtgccaggc
aggcgccggce
ccgecggegyg
acgtcgtcct
gacccgcatc
ctgcaatcct
ataaccttgg
ttccgtattt
accagactcc
aacgaggctt
caattctcta
tgtaagctac
atttggttgt
ataaaagcac

acatattttg

Gly Ala

Pro Thr Ala

Lys Leu

Gly Leu

Cys Arg

Met Glu

Lys

gtcgggcgac
cacgcgcgcce
cccggccgeg
cgacccccac
tctttcgeeg
gatccgttta
tctctaatct
gtgtagtttt
agtaattcga
tgatcaagtg
tttcccaaca
agatttattc
tccagcecttgt
gacaaatgag

aggggcatgt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



tatctttttt
taatcataag
taaataggac
tgctggaaaa
cttctttgtt
taaaaacacc
cttctaggat
ccagaagact
agggataaga
gaaaagtggt
tttgttgcaa
cttttaggtg
tcgagcatat
gctgaacaat
ttaagccaca
gagccttggt
ttgcatggat
cggaggggaa
gtagagataa
gtttttacca
ttaatatctg
gaaaattcaa
tgagatctat
gagtctccaa
atcctgaaat
atttctcttt
agaaataatg
aggtagttag
ggggttagca
cctgtatgga
tggaattatt

atgataatcc

tttcececttet
aataaaagca
atctgtccge
actgcaacta
acgttttgtg
cattgcttaa
tccagcaaag
ggtcattcac
cagtagcaga
gcccttcgaa
acatgggacc
tctgccagta
tgctttcaaa
tgctctcctt
aataccagcg
tgttcttttg
aaacctttac
aacattgctt
caagatagaa
atttcctgtg
cctttcagat
gtgaggagtt
ttaaactcaa
atctttttct
tgactttaca
tccttgtagg
tatgctttgt
gaacctagga
gtccaaatcc
caaatgtgat
aacagcggta

ttatgccacg

22743

actcagtttc
agacagatga
tatatcttta
aatattttct
tgcataaagc
tattttattt
aaagaagcta
tttctacgag
gctgggatgt
ggttggcacc
tgcagaagtt
gtctgctggt
ttttgggcaa
tgaaaggaag
aatcaaatta
aaggtttatg
ttgaatgcac
gacagagtcg
cttgatcgca
aatggggatt
tcttaacccc
cttgtactcc
gccattcagt
tttctcaaac
atgcttgttc
catgtggtca
acttatgaca
tggagagcac
acctcaagtt
cagcacccca
tttattttta

aggttacatt

ttctttggga
gtgctgcaga
gttaataatt
tacattatat
attaacttct
gctttccgta
acaatgatgg
ggtctcaacc
ggcaatggtt
tcttgttccg
agacatttac
ggtctaattt
ggcattacca
aaaaacaaga
gtttgcagtc
gtctggatat
tagacgacga
aattctatga
ttgttggatg
atagtcgatc
aatccagagg
ttgagcaact
ttacctgtta
agcaaagaga
ataatctgct
gacctttata
tggttccacc
cgacagtgta
caacctattg
gtctttccta
ccctgtttaa

gtattactca
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gaacaatcct
ctattggcat
gtatatagac
ggaatctggg
gtctttagtt
gcttgataaa
agatacccag
ggcatccaga
ggatatccat
tagatattta
tcaggttact
tcttggtata
ccacatattg
atgacatgca
agcttggcat
aaacccaaga
tggtctccca
atctgatctt
cataccacag
agaacttgat
caatgtcaaa
actgtgctct
ctaaatggtt
gaagaaaact
tacgaaatat
taagaaaatg
agtataatca
taatatatat
cataactttt
taaaaatgtc
ttttttcctt

agtcaatatt

actcaaccta
atataacaac
gcagtctttg
tgtgatatga
ggcgcagcegg
atttcaactg
cattttcatt
ttccatcttc
tgcacttgca
tcttatctcg
ttatatgaaa
cctgatgccg
tttctacaat
ccttagtagt
taccttactt
gctatcaaga
atctatgatg
ctttcttact
gtacggtcag
caaaatgccc
gattgtaact
ccaggtgagt
acccatgtca
tttaagttct
gcgtttgaac
aagtttttgt
atttaagtct
atgtcgatag
ggtcttacaa
tgctggaata
tgctaaaaga

tgttactatg

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820



gctgattgta
attcagggtt
gggatatctg
caaggtgtct
acaaaaatta
ttccatgcca
caatcttcag
aatttttgtt
ctccgcttta
tgttggggat
catttcacat
actctctgat
agaatttcag
ctccctcgat
atacctagct
tttaaatttc
tcctgatgta
agatcaacct
gcaccagaat
gttctcacct
gttaacatct
ggaactgtgg
gttattgcca
tcgaagcacc
ttgttgttac
taagtgtaac
tgtctagtct
cacatgcggc
tctagttgaa
acactgttta
tggaagttgc

ttgagctatt

cgattccagc
ttgttgagga
tgataaagcc
gtgagcgcct
tgcagatagc
gcaacagcat
ctgggcctag
gaggatcatt
gttgaaattg
cagcctgtgt
gctttgtctg
tagatcttta
gtgaagaaaa
ttgtcctttg
agtttcttgc
cggaatcttg
agacttggtg
atttgatgct
gttgttgtgt
ggacttgcaa
ttagcaattg
aaaatacatg
ttcttctaaa
acgccaatca
tggcatggcet
gaaagatgtt
gccaagctca
tatattgtgt
ctgttgtgca
aatgtactca
ttttgctatc

ggaaggacat

22743

ttccggttgt
ccaatttggce
tagtggtctt
atttctacgc
aattctttga
tatatcctgg
aattttcatc
accaactagt
agaaaaatag
gtgcgcgcac
tgtatagctg
caacaataat
tatttgagtt
atgatgattc
aagagaataa
ttgctggatt
tctattgcct
tctcacgtat
tcccatceccg
ttgttgacga
aggtactttg
tgttctgtga
tttcaggaaa
gatttgctga
cagtttgagg
ggttcccgat
aatggtgtat
ggcttagtta
tactatatag
tttctttttg
tctgaagatc

acttctgtga

taattttgtt
ctcgggttga
atggtattca
cgtggatttc
gtgactagat
ttagaggaat
taccggctta
tgggtctttg
ccgacatcgce
agcatgggca
tcaacttcgc
atagtaatgt
ccttaaagac
tgttgctgat
gtctaatcct
tatgaagagt
acaattatgt
gcttcatgtg
tgctgttgca
acacctaacc
accgatactc
agaaaaagtt
gtaaccatgc
ttgagttgat
ctatcaccag
tattactaga
tgaaatatct
agaatcaggt
aatatcttga
cttcatttta
caactgttta

tcagccagca
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atgtttgtga
ttgctcgggce
acatgggagg
gcatcaataa
gttaactaat
atgctcttca
catttttaca
caggctgctg
ttcgagttct
tacatgaaat
cagcccaacc
caggaataat
ggattccatg
gaaaaaattc
tgtgagcctc
taccaccaca
ttgcttatta
acacttcctt
atcgaaaatg
agacacttgc
ccctcectttet
atgctgacaa
taaagataca
caggaaactg
tgctgctttc
tatttcagaa
tgctgggaag
gtgtgtcaat
cttttatatg
cttgcaggtt
taaggcattg

ctattatggt

actttgctgc
tgttgaagaa
ccggccagga
gctctggcaa
cccagtgttt
tgttgcacac
ttacagaacc
acacagacat
ttatggatct
ctggtggccg
aggtacctat
aataatttgg
aagtcagcag
ctttcctage
cagctggatg
tcccattaac
gaaattcata
ttcctctggt
ctcttcggtt
ccaagcaatg
ttctgtgttt
gaatttcgat
gtaactgtaa
aagcctcagg
gtgaacttat
catctggaat
accctgcectt
cagcctgaac
tactttagaa
tattctgatc
tcacaaacta

tgtcttttcc

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740



atgagctgct
gcctcttcca
agtggacact
gctgggtact
tgttttccecct
aggagatgat
ttcctggttce
taccttctgce
ctgaaaccga
caggcggtgce
ttctttgctyg
acgtcaacgc
caggcttcaa
gggtctatat
tagcagagct
cctctggtct
ctaatgtcaa
agctgaccac
acacatttta
ggaagctgtt
agaaggagac
ctgtgtttag
ggctaatttc
attttcctgt
catggcggca
gacggctttg
gggctgtgcea
gctctggaga
gtccttggtg
<210> 9

<211> 882

<212> ADN
<213> Cay

ggcatttcaa
gttctccatc
cccctcagca
tcgattacac
ctaatgtttg
agggttttca
catggaatcc
agtaaacgcc
tgtccgttcc
ttctgaaatt
catgcaagaa
agcaaagttt
gatcgaacca
ttctggcccce
gctttctgtc
ggagttccaa
gtcttcaaag
ggctgggcett
cagtttccca
gggtcttaag
gttgaagaat
gctctctgtt
agtacttcaa
gatgtgatga
tctcgatgcet
agggcaagct
ttagcagcag
gcggcgactt

gcggtgctaa

lta mach cv.

22743

attggtgacc
tcactcagtt
cgggcaagct
cacaatgagc
gttgctcttt
agttcagcta
ggtgtcatac
tccattttcg
agcattcagc
atatacggga
cagggcacct
gtgaatgcaa
agtgctctag
acaatcaacc
tgtgcgacat
gccaccggcet
ccctcegttcet
gatttcgggt
agcttgagtc
aaccagaagg
cgtgccgacc
ttcttccect
gtttgccacg
acagacgctt
tgcaaaaccg
ggacagccac

cgggtggaca

cgaccgggcec

ggtgaatggt

Prestige

ggcatccaca
ctgtccacaa
agtccatgaa
tcctcaacgt
ttcagagaga
tgtccaccct
atatggatct
aaagttttgt
agctggtgaa
acacctgtct
tgcttttccc
ccaccttgac
ccgacacact
ctactggctt
acggagccag
gcagccagtg
ccgttgtcct
ttctgattat
ggccacacag
atcagcattt
agttgatcaa
gatcagctct
catttctgac
gagagctgcg
accgcctaca
aacatgaggg
ggggtgccgg
atggagtgca

agcaactag
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acaagaggta
ggtgccgaat
tttggattag
ggtctggttt
acctgcagaa
agaaggagct
ggaccgcagc
tcgtcagaac
agatagctat
cgcgctcttce
cttgggaacc
tattccaacg
agagaaggtg
cctgtacagt
ggtggtgata
gaatttggaa
gctcggagag
gagcgactcg
cacgttgaag
ctctgatctc
ggtatgcctt
ccgatcccct
atattctttc
gctgggacgce
ttggcaaatc
aagccctcect
actactgccg

tcgececcggtt

aacatggctt
gatctgttca
ttccctcetta
atgtttttca
gtgatatcta
gagtttttcg
ttcttgccag
atcactgatt
ggtttctcag
aacaagcttg
aacgggcatt
aaggcagatt
tctcagcecgt
gacgacgata
gatacctcct
agatgtcttt
ctgtcctttg
tccttggttg
tacacgttca
atccttgagce
ttgggatatc
tacatcctta
ctcttgtttt
tgtgggctgce
gctcaaggtg
gaggtccacc

cttcagcttt

cagggagctg

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6459



<400> 9
gtttatggtc

aatgcactag
agagtcgaat
gatcgcattg
attgtaactg
cagggttttg
atatctgtga
ggtgtctgtyg
aaaattatgc
cgacatcgct
gcatgggcat
caacttcgcc
gaagtcagca
cctttcctag
ccagctggat
<210>
<211>

<212>
<213>

10

ADN
<400> 10

gtttatggtc
aatgcactag
agagtcgaat
gatcgcattg
attgtaactg
caggttttgt
tatctgtgat
gtgtctgtga
aaattatgca
atgccagcaa
cttcatctgg
tttgttgagg

gctttagttg

1089

tggatataaa
acgacgatgg
tctatgaatc
ttggatgcat
aaaattcaag
ttgaggacca
taaagcctag
agcgcctatt
aggctgctga
tcgagttctt
acatgaaatc
agcccaacca
gctccctcga
catacctagc

gtttaaattt

tggatataaa
acgacgatgg
tctatgaatc
ttggatgcat
aaaattcaag
tgaggaccaa
aaagcctagt
gcgcctattt
gatagcaatt
cagcattgta
acctggaatt
atcattacca

aaattgagaa

22743

cccaagagct
tctcccaatc
tgatcttctt
accacagatt
tgaggagttc
atttggcctc
tggtcttatg
tcttcgeegt
cacagacatc
tatggatctt
tggtggccge
ggtgaagaaa
tttgtccttt
tagtttcttg

ccggaatctt

cccaagagct
tctcccaatce
tgatcttctt
accacagatt
tgaggagttc
tttggcctcg
ggtcttatgg
ctacgccgtg
cttcgagtga
tcctggttag
ttcatctacc
actagttggg

aaatagccga

atcaagattg
tatgatgcgg
tcttactgta
cttaacccca
ttgtactcct
gggttgattg
gtattcaaca
ggatttcgca
tccgectttag
gttggggatc
atttcacatg
atatttgagt
gatgatgatt
caagagaata

gttgctggat

Cay lua mach, Thé &6t bién 8063

atcaagattg
tatgatgcgg
tcttactgta
cttaacccca
ttgtactcct
ggttgattgc
tattcaacat
gatttcgcat
ctagatgtta
aggaatatgc
ggcttacatt
tctttgcagg

catcgcttcg
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catggataaa
aggggaaaac
gagataacaa
atccagaggc
tgagcaacta
ctcgggcectgt
tgggaggccg
tcaataagct
ttgaaattga
agcctgtgtg
ctttgtctgt
tccttaaaga
ctgttgctga
agtctaatcc

tt

catggataaa
aggggaaaac
gagataacaa
atccagaggc
tgagcaacta
tcgggctgtt
gggaggccgg
caataagctc
actaatccca
tcttcatgtt
tttacattac
ctgctgacac

agttctttat

cctttacttg
attgcttgac
gatagaactt
aatgtcaaag
ctgtgctctc
tgaagaaggg
gccaggacaa
ctggcaaaca
gaaaaatagc
tgcgcgcaca
gtatagctgt
cggattccat
tgaaaaaatt

ttgtgagcecct

cctttacttg
attgcttgac
gatagaactt
aatgtcaaag
ctgtgctctc
gaagaaggga
ccaggacaag
tggcaaacaa
gtgtttttcc
gcacaccaat
agaaccaatt
agacatctcc

ggatcttgtt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

882

60

120

180

240

300

360

420

480

540

600

660

720

780



ggggatcagc
tcacatgctt
tttgagttcc
gatgattctg
gagaataagt
gctggattt

<210>
<211> 315

<212> PRT
<213> Cay

11

<400> 11
Met Ala Ala
1

Ala Ser Gly

Glu Ala

35

Leu

Val Arg Arg

Phe
65

Arg Thr

Leu Gln Gly

Ser Ile Phe

His
115

Asn Arg

Gly Cys

130

Gly

Pro Ser

145

Lys

Ala Trp Ile

ctgtgtgtgc
tgtctgtgta
ttaaagacgg
ttgctgatga

ctaatccttg

22743

gcgcacagca
tagctgtcaa
attccatgaa
aaaaattcct

tgagcctcca

tgggcataca
cttcgccage
gtcagcagct
ttcctagecat

gctggatgtt

lda mach, Thé dé6t bién 8063

Ala Ala

Asp Ala

20

Pro Ala

Arg Phe

Phe His

Phe Gln

85

Ile
100

Pro
Pro Asp
Asn

Gly

Val Tyr

Gly

Ala

Thr

Ala

Phe

70

Gln

Glu

Ser

Trp

Gly

Asp Val

Tyr

Gly

Ala
40

Arg

Ala
55

Gly

Arg Ile

Arg Lys

Asp Trp

Ile Phe

120

Ile
135

Ser

Leu Asp

150

Leu
165

Asn

Tyr

Leu Asn

Glu Ala

10

Phe

Ala
25

Ala Lys

Glu Ala Arg

Gly Pro Ala

Val
75

His Asp

Leu Thr

90

Lys

Ser Phe Thr

105

Arg Asp Lys

Ile Ala Leu

Ile Pro

155

Asn

Ala Leu

170

Asp

- 154 -

tgaaatctgg
ccaaccaggt
ccctcecgattt
acctagctag

taaatttccg

Leu Ala Ala

Ala Val Leu

30

Leu Leu

45

Arg

Ala
60

Gly Leu

Val Leu Asp

Met Met Glu

Phe Glu

110

Tyr

Thr Val

125

Ala

Ala
140

Glu Lys

Arg Ala Ile

Asp Asp Gly

tggccgcecatt
gaagaaaata
gtcctttgat
tttcttgcaa

gaatcttgtt

Cys Gln

15

Glu Arg
Ala
Glu

Cys

His
80

Pro

Ile
95

Pro
Gly Leu
Glu Leu
Trp

Cys

Ile
160

Lys

Leu Pro

175

840

900

960

1020

1080

1089



Ile Tyr Asp

Glu Ser Asp

195

Ile Val

210

Arg

Met
225

Ser Lys

Leu Ser Asn

Leu Gly Leu

Pro Ser Gly

275

Val Cys Glu

290

Trp Gln Thr

305

<210>
<211>
<212>
<213>

12

955
ADN
Cay

<400> 12
gtttatggtc

aatgcactag
agagtcgaat
gatcgcattg
attgtaactg
caggttttgt
tatctgtgat
gtgtctgtga
aaattatgca
atgccagcaa

tgagaaaaat

Ala
180

Glu

Leu Leu

Gly

Cys

Ile Val

Gly

Ser

Ile

Thr

22743

Lys Thr

Tyr Cys

200

Pro Gln

215

Glu Asn

230

Tyr Cys

245

Ile
260

Ala
Leu Met
Leu

Arg

Lys Ile

Ala

Arg

Val

Phe

Met

Leu Gln

Ala Val

Phe Asn

280

Leu
295

Arg

Gln Ile

310

Arg

Arg

Ala

Leu Leu
185

Asp

Asp Asn

Ile Leu Asn

Glu
235

Ser Ser

Phe Val

250

Gly

Glu
265

Glu Gly

Met Gly Gly

Gly Phe

Ile Leu

315

lta mach, Thé &6t bién 8063

tggatataaa
acgacgatgg
tctatgaatc
ttggatgcat
aaaattcaag
tgaggaccaa
aaagcctagt
gcgcctattt
gatagcaatt
cagcattgta

agccgacatc

cccaagagct
tctcccaatc
tgatcttctt
accacagatt
tgaggagttc
tttggcctcg
ggtcttatgg
ctacgccgtg
cttcgagtga
tcctggcetge

gcttcgagtt

atcaagattg
tatgatgcgg
tcttactgta
cttaacccca
ttgtactcct
ggttgattgc
tattcaacat
gatttcgcat
ctagatgtta
tgacacagac

ctttatggat

- 155 -

Val Glu

190

Arg

Ile
205

Lys Glu

Pro Asn Pro

220

Glu Phe Leu

Glu Asp Gln

Ile Val

270

Ser

Pro
285

Arg Gly

Arg Ile Asn

300

catggataaa
aggggaaaac
gagataacaa
atccagaggce
tgagcaacta
tcgggctgtt
gggaggccgyg
caataagctc
actaatccca
atctccgcett

cttgttgggg

Phe Tyr

Leu Asp
Glu

Ala

Ser
240

Tyr

Phe
255

Gly

Ile Lys

Gln Gly

Lys Leu

cctttacttg
attgcttgac
gatagaactt
aatgtcaaag
ctgtgctctc
gaagaaggga
ccaggacaag
tggcaaacaa
gtgtttttcc
tagttgaaat

atcagcctgt

60

120

180

240

300

360

420

480

540

600

660



gtgtgcgcgc
tgtgtatagc
agacggattc
tgatgaaaaa
tccttgtgag
<210>
<211>

<212>
<213>

13

315
PRT
Cay
<400> 13

Met Ala Ala
1

Ala Ser

Glu Ala

35

Leu

Val Arg

50

Arg

Phe
65

Arg Thr

Leu Gln Gly

Ser Ile Phe

His
115

Asn Arg

Gly Cys

130

Gly

Pro Ser

145

Lys

Ala Trp Ile

Ile Tyr Asp

acagcatggg
tgtcaacttc
catgaagtca
attcctttcc

cctccagcectg

22743

catacatgaa
gccagcccaa
gcagctccct
tagcatacct

gatgtttaaa

atctggtggce
ccaggtgaag
cgatttgtcc
agctagtttc

tttccggaat

lta mach, Thé dét bién 8063

Ala Ala

Asp Ala Al

Pro Ala

Arg Phe Al

Phe His

70

Phe Gln

85

Ile
100

Pro

Pro Asp Se

Asn Gly

Val Gl

15

Tyr

Leu
165

Asn

Ala Glu G1

Thr

Phe

Gln

Glu

Trp

Tyr

Gly Asp Val

a Tyr Gly

Ala
40

Arg

a Ala
55

Gly

Arg Ile

Arg Lys

Asp Trp

r Ile Phe

120

Ile
135

Ser

y Leu
0

Asp
Asn

Leu

y Lys Thr

Glu Ala

10

Phe

Ala
25

Ala Lys

Glu Ala Arg

Gly Pro Ala

Val
75

His Asp

Leu Thr

90

Lys

Ser Phe Thr

105

Arg Asp Lys

Ile Ala Leu

Ile Pro

155

Asn

Ala Leu

170

Asp

Leu Leu Asp

- 156 -

cgcatttcac
aaaatatttg
tttgatgatg
ttgcaagaga

cttgttgctg

Leu Ala Ala

Ala Val Leu

30

Leu Leu

45

Arg

Ala
60

Gly Leu

Val Leu Asp

Met Met Glu

Phe Glu

110

Tyr

Thr Val

125

Ala

Ala
140

Glu Lys

Arg Ala Ile

Asp Asp Gly

Arg Val Glu

atgctttgtc
agttccttaa
attctgttgce
ataagtctaa

gattt

Cys Gln

15

Glu Arg

Gly Ala
Glu

Cys

His
80

Pro

Ile
95

Pro
Gly Leu
Glu Leu
Trp

Cys

Ile
160

Lys

Leu Pro

175

Phe Tyr

720

780

840

900

955



Glu Ser Asp

195

Ile
210

Arg val

Met
225

Ser Lys

Leu Ser Asn

Leu Gly Leu

Pro Ser Gly

275

Val Cys Glu

290

Trp Gln Thr

305

<210>
<211>
<212>
<213>

14

810
ADN
Cay

<400> 14
gtttatggtc

aatgcactag
agagtcgaat
gatcgcattg
attgtaactg
caggttttgt
tatctgtgat
gctgctgaca
gagttcttta
atgaaatctg
cccaaccagg

tccectegatt

180

Leu Leu

Gly

Cys

Ile Val

Ser

Ile

Thr

22743

Tyr Cys

200

Pro Gln

215

Glu Asn

230

Tyr Cys

245

Ile
260

Ala
Leu Met
Leu

Arg

Lys Ile

Ala

Arg

Val

Phe

Met

Leu Gln

Ala Val

Phe Asn

280

Leu
295

Arg

Gln Ile

310

Arg

Ile

Ser

Gly

Glu

265

Met

Arg

Ala

185

Asp Asn

Asn

Leu

Glu
235

Ser

Phe
250

Val

Glu Gly

Gly Gly

Gly Phe

Ile Leu

315

ltia mach, Thé dét bién 8063

tggatataaa
acgacgatgg
tctatgaatc
ttggatgcat
aaaattcaag
tgaggaccaa
aaagcctagt
cagacatctc
tggatcttgt
gtggccgcat
tgaagaaaat

tgtcctttga

cccaagagct
tctcccaatc
tgatcttctt
accacagatt
tgaggagttc
tttggcctcg
ggtcttatgg
cgctttagtt
tggggatcag
ttcacatgct
atttgagttc

tgatgattct

atcaagattg
tatgatgcgg
tcttactgta
cttaacccca
ttgtactcct
ggttgattgc
tattcaacat
gaaattgaga
cctgtgtgtg
ttgtctgtgt
cttaaagacg

gttgctgatg

- 157 -

190

Ile
205

Lys Glu

Pro Asn Pro

220

Glu Phe Leu

Glu Asp Gln

Ile Val

270

Ser

Pro
285

Arg Gly

Arg Ile Asn

300

catggataaa
aggggaaaac
gagataacaa
atccagaggc
tgagcaacta
tcgggcectgtt
gggaggccgg
aaaatagccg
cgcgcacagc
atagctgtca
gattccatga

aaaaaattcc

Leu Asp

Glu

Ala

Ser
240

Tyr

Phe
255

Gly

Ile Lys

Gln Gly

Lys Leu

cctttacttg
attgcttgac
gatagaactt
aatgtcaaag
ctgtgctctc
gaagaaggga
ccaggacaag
acatcgcttc
atgggcatac
acttcgccag
agtcagcagc

tttcctagceca

60

120

180

240

300

360

420

480

540

600

660

720



tacctagcta

ttaaatttcc

<210>
<211>
<212>
<213>

<400>

15

289
PRT
Cay

15

Met Ala Ala

1

Ala

Leu

Val

Phe

65

Leu

Ser

Asn

Gly

Pro

145

Ala

Glu

Ser

Glu

Arg

50

Arg

Gln

Ile

Arg

Cys

130

Ser

Trp

Tyr

Gly

Ala

35

Arg

Thr

Gly

Phe

His

115

Gly

Lys

Ile

Asp

Asp
195

gtttcttgca agagaataag tctaatcctt gtgagcctcc agctggatgt

22743

ggaatcttgt tgctggattt

lta mach, Thé dé6t bién 8063

Ala
Asp
20

Pro
Arg
Phe
Phe
Ile
100
Pro
Asn
Val
Asn
Ala

180

Leu

Ala

Ala

Ala

Phe

His

Gln

85

Pro

Asp

Gly

Tyr

Leu

165

Glu

Leu

Gly

Ala

Thr

Ala

Phe

70

Gln

Glu

Ser

Trp

Gly

150

Tyr

Gly

Ser

Asp

Tyr

Arg

Ala

55

Arg

Arg

Asp

Ile

Ile

135

Leu

Leu

Lys

Tyr

Val

Gly

Ala

40

Gly

Ile

Lys

Trp

Phe

120

Ser

Asp

Asn

Thr

Cys
200

Glu Ala
10

Ala Ala
25

Glu Ala

Gly Pro

His Asp

Lys Leu
’ 90

Ser Phe
105

Arg Asp
Ile Ala
Ile Asn
Ala Leu

170

Leu Leu
185

Arg Asp

- 158 -

Phe

Lys

Arg

Ala

Val

75

Thr

Thr

Lys

Leu

Pro

155

Asp

Asp

Asn

Leu

Ala

Arg

Ala

60

Val

Met

Phe

Thr

Ala

140

Arg

Asp

Arg

Lys

Ala

Val

Leu

45

Gly

Leu

Met

Tyr

Val

125

Glu

Ala

Asp

Val

Ile
205

Ala

Leu

30

Leu

Leu

Asp

Glu

Glu

110

Ala

Lys

Ile

Gly

Glu

190

Glu

Cys

15

Glu

Gly

Glu

Pro

Ile

95

Gly

Glu

Trp

Lys

Leu

175

Phe

Leu

Gln

Arg

Ala

Cys

His

80

Pro

Leu

Leu

Cys

Ile

160

Pro

Tyr

Asp

780

810



Ile
210

Arg Val

Met
225

Ser Lys

Leu Ser Asn

Leu Gly Leu

Pro Ser Gly

275

Cys

<210>
<211>
<212>
<213>

16
6459
ADN

<400> 16

atggctgcgg
gcggcgtacg
gaggccaggce
gggctcgagt
ctccaaggtt
atctggccgt
tggctggcca
ctacctgacc
ttcttttett
cattttgaat
gtttatgtag
attttgatgg
atgtctatgt
tctttggcag
tggggcaagc
tatctttttt

taatcataag

Gly Cys

Ile Val

Ile

Thr

22743

Pro Gln

215

Glu Asn

230

Cys
245

Tyr

Ile
260

Ala

Leu Met

Cay lua mach cv.

¢ggcggggga
gcgccgccaa
ggctcctegg
gcttccgcac
gcccggcecce
caaaagcacg
gtcgatcagt
atataccgag
tcgagcatga
tttggcgagt
aggagtgttt
cctctaagcea
gtaagctgca
aacaatcctg
atgctgccaa
tttcececttet

aataaaagca

Ala

Arg

Val

Leu Gln

Ala Val

Phe Asn

280

Sebastia

cgtggaggcg
ggccgtgcetg
cgccgtgcga
cttccacttc
ttccctacac
cggcttggta
aatttggcca
ttggttttct
tgttctttga
gttcttggaa
ttgttcttgt
tcctgtagtce
aatggagaga
cccatcctat
gctaatacac
actcagtttc

agacagatga

Ile Leu Asn

Glu
235

Ser Ser

Phe
250

Gly Val

Glu
265

Glu Gly

Met Gly Gly

n

ttcctggcgg
gagcggctcg
cggcgcttcg
cgcatccacg
acccgttgtce
gaaatcaagc
taactggagt
ttcttcttgt
attaatgcgt
tttataacac
gcaccgtata
atgtctactg
aaagctatct
caccataagt
gacataagct
ttctttggga

gtgctgcaga

- 159 -

Pro Asn Pro

220

Glu Phe Leu

Glu Asp Gln

Ile Val

270

Ser

Pro
285

Arg Gly

cgtgccaggce
aggcgccggce
ccgeeggegg
acgtcgtcct
gacccgcatc
ctgcaatcct
ataaccttgg
ttccgtattt
accagactcc
aacgaggctt
caattctcta
tgtaagctac
atttggttgt
ataaaagcac
acatattttg
gaacaatcct

ctattggcat

Glu Ala

Ser
240

Tyr

Phe
255

Gly

Ile Lys

Gln Gly

gtcgggcgac
cacgcgcgcce
cccggccgeg
cgacccccac
tctttcgecg
gatccgttta
tctctaatct
gtgtagtttt
agtaattcga
tgatcaagtg
tttcccaaca
agatttattc
tccagcttgt
gacaaatgag
aggggcatgt
actcaaccta

atataacaac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



taaataggac
tgctggaaaa
cttctttgtt
taaaaacacc
cttctaggat
ccagaagact
agggataaga
gaaaagtggt
tttgttgcaa
cttttaggtg
tcgagcatat
gctgaacaat
ttaagccaca
gagccttggt
ttgcatggat
¢ggaggggaa
gtagagataa
gtttttacca
ttaatatctg
gaaaattcaa
tgagatctat
gagtctccaa
atcctgaaat
atttctcttt
agaaataatg
aggtagttag
ggggttagca
cctgtatgga
tggaattatt
atgataatcc
gctgattgta

attcagggtt

atctgtccgce
actgcaacta
acgttttgtg
cattgcttaa
tccagcaaag
ggtcattcac
cagtagcaga
gcccttcgaa
acatgggacc
tctgccagta
tgctttcaaa
tgctctcctt
aataccagcg
tgttcttttg
aaacctttac
aacattgctt
caagatagaa
atttcctgtg
cctttcagat
gtgaggagtt
ttaaactcaa
atctttttct
tgactttaca
tccttgtagg
tatgctttgt
gaacctagga
gtccaaatcc
caaatgtgat
aacagcggta
ttatgccacg
cgattccagc

ttgttgagga

22743

tatatcttta
aatattttct
tgcataaagc
tattttattt
aaagaagcta
tttctacgag
gctgggatgt
ggttggcacc
tgcagaagtt
gtctgctggt
ttttgggcaa
tgaaaggaag
aatcaaatta
aaggtttatg
ttgaatgcac
gacagagtcg
cttgatcgca
aatggggatt
tcttaacccc
cttgtactcc
gccattcagt
tttctcaaac
atgcttgttc
catgtggtca
acttatgaca
tggagagcac
acctcaagtt
cagcacccca
tttattttta
aggttacatt
ttcegagttgt

ccaatttggc

gttaataatt
tacattatat
attaacttct
gctttccgta
acaatgatgg
ggtctcaacc
ggcaatggtt
tcttgttccg
agacatttac
ggtctaattt
ggcattacca
aaaaacaaga
gtttgcagtc
gtctggatat
tagacgacga
aattctatga
ttgttggatg
atagtcgatc
aatccagagg
ttgagcaact
ttacctgtta
agcaaagaga
ataatctgct
gacctttata
tggttccacc
cgacagtgta
caacctattg
gtctttccta
ccctgtttaa
gtattactca
taattttgtt

ctcgggttga

- 160 -

gtatatagac
ggaatctggg
gtctttagtt
gcttgataaa
agatacccag
ggcatccaga
ggatatccat
tagatattta
tcaggttact
tcttggtata
ccacatattg
atgacatgca
agcttggcat
aaacccaaga
tggtctccceca
atctgatctt
cataccacag
agaacttgat
caatgtcaaa
actgtgctct
ctaaatggtt
gaagaaaact
tacgaaatat
taagaaaatg
agtataatca
taatatatat
cataactttt
taaaaatgtc
ttttttectt
agtcaatatt
atgtttgtga

ttgctcgggce

gcagtctttg
tgtgatatga
ggcgcagegg
atttcaactg
cattttcatt
ttccatcttc
tgcacttgca
tcttatctcg
ttatatgaaa
cctgatgccg
tttctacaat
ccttagtagt
taccttactt
gctatcaaga
atctatgatg
ctttcttact
gtacggtcag
caaaatgccc
gattgtaact
ccaggtgagt
acccatgtca
tttaagttct
gcgtttgaac
aagtttttgt
atttaagtct
atgtcgatag
ggtcttacaa
tgctggaata
tgctaaaaga
tgttactatg
actttgctgc

tgttgaagaa

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940



gggatatctg
caaggtgtct
acaaaaatta
ttccatgcca
caatcttcag
aatttttgtt
ctccgcettta
tgttggggat
catttcacat
actctctgat
agaatttcag
ctccctecgat
atacctagcet
tttaaatttc
tcctgatgta
agatcaacct
gcaccagaat
gttctcacct
gttaacatct
ggaactgtgg
gttattgcca
tcgaagcacc
ttgttgttac
taagtgtaac
tgtctagtct
cacatgcggc
tctagttgaa
acactgttta
tggaagttgc
ttgagctatt
atgagctgct

gcctcttcca

tgataaagcc
gtgagcgcct
tgcaggtagc
gcaacagcat
ctgggcctag
gaggatcatt
gttgaaattg
cagcctgtgt
gctttgtctg
tagatcttta
gtgaagaaaa
ttgtcctttg
agtttcttgce
cggéatcttg
agacttggtg
atttgatgct
gttgttgtgt
ggacttgcaa
ttagcaattg
aaaatacatg
ttcttctaaa
acgccaatca
tggcatggct
gaaagatgtt
gccaagctca
tatattgtgt
ctgttgtgca
aatgtactca
ttttgctatc
ggaaggacat
ggcatttcaa

gttctccatc

22743

tagtggtctt
atttctacgc
aattctttga
tatatcctgg
aattttcatc
accaactagt
agaaaaatag
gtgcgcgcac
tgtatagctg
caacaataat
tatttgagtt
atgatgattc
aagagaataa
ttgctggatt
tctattgcct
tctcacgtat
tcccatcceg
ttgttgacga
aggtactttg
tgttctgtga
tttcaggaaa
gatttgctga
cagtttgagg
ggttcccgat
aatggtgtat
ggcttagtta
tactatatag
tttctttttg
tctgaagatc
acttctgtga
attggtgacc

tcactcagtt

atggtattca
cgtggatttc
gtgactagat
ttagaggaat
taccggctta
tgggtctttg
ccgacatcgc
agcatgggca
tcaacttcge
atagtaatgt
ccttaaagac
tgttgctgat
gtctaatcct
tatgaagagt
acaattatgt
gcttcatgtg
tgctgttgca
acacctaacc
accgatactc
agaaaaagtt
gtaaccatgc
ttgagttgat
ctatcaccag
tattactaga
tgaaatatct
agaatcaggt
aatatcttga
cttcatttta
caactgttta
tcagccagca
ggcatccaca

ctgtccacaa

- 161 -

acatgggagg

gcatcaataa
gttaactaat
atgctcttca
catttttaca
caggctgctg
ttcgagttct
tacatgaaat
cagcccaacc
caggaataat
ggattccatg
gaaaaaattc
tgtgagcctc
taccaccaca
ttgcttatta
acacttcctt
atcgaaaatg
agacacttgc
ccctetttet
atgctgacaa
taaagataca
caggaaactg
tgctgctttc
tatttcagaa
tgctgggaag
gtgtgtcaat
cttttatatg
cttgcaggtt
taaggcattg
ctattatggt
acaagaggta

ggtgccgaat

ccggccagga
gctctggcaa
cccagtgttt
tgttgcacac
ttacagaacc
acacagacat
ttatggatct
ctggtggeceg
aggtacctat
aataatttgg
aagtcagcag
ctttcctagc
cagctggatg
tcccattaac
gaaattcata
ttcctectggt
ctcttcggtt
ccaagcaatg
ttctgtgttt
gaatttcgat
gtaactgtaa
aagcctcagg
gtgaacttat
catctggaat
accctgceccectt
cagcctgaac
tactttagaa
tattctgatc
tcacaaacta
tgtcttttce
aacatggctt

gatctgttca

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860



agtggacact
gctgggtact
tgttttccct
aggagatgat
ttcctggttce
taccttctgce
ctgaaaccga
caggcggtge
ttctttgctg
acgtcaacgc
caggcttcaa
gggtctatat
tagcagagct
cctctggtct
ctaatgtcaa
agctgaccac
acacatttta
ggaagctgtt
agaaggagac
ctgtgtttag
ggctaatttc
attttcctgt
catggcggca
gacggctttg
gggctgtgca
gctctggaga
gtccttggtg
<210>
<211>

<212>
<213>

17
3267
ADN

<400> 17

cccctcagca
tcgattacac
ctaatgtttg
agggttttca
catggaatcc
agtaaacgcc
tgtccgttcce
ttctgaaatt
catgcaagaa
agcaaagttt
gatcgaacca
ttctggcccece
gctttctgtc
ggagttccaa
gtcttcaaag
ggctgggett
cagtttccca
gggtcttaag
gttgaagaat
gctctctagtt
agtacttcaa
gatgtgatga
tctcgatgcet
agggcaagct
ttagcagcag
gcggcgactt

gcggtgctaa

Cay lta mach cv.

22743

cgggcaagct
cacaatgagc
gttgctcttt
agttcagcta
ggtgtcatac
tccattttcg
agcattcagc
atatacggga
cagggcacct
gtgaatgcaa
agtgctctag
acaatcaacc
tgtgcgacat
gccaccggct
ccctecgttcet
gatttcgggt
agcttgagtc
aaccagaagg
cgtgccgacc
ttcttccect
gtttgccacg
acagacgctt
tgcaaaaccg
ggacagccac

cgggtggaca

cgaccgggcec

ggtgaatggt

Sebastian

agtccatgaa
tcctcaacgt
ttcagagaga
tgtccaccct
atatggatct
aaagttttgt
agctggtgaa
acacctgtct
tgcttttcce
ccaccttgac
ccgacacact
ctactggcectt
acggagccag
gcagccagtg
ccgttgtcct
ttctgattat
ggccacacag
atcagcattt
agttgatcaa
gatcagctct
catttctgac
gagagctgcg
accgcctaca
aacatgaggg
ggggtgccgg
atggagtgca

agcaactag

tttggattag
ggtctggttt
acctgcagaa
agaaggagct
ggaccgcagc
tcgtcagaac
agatagctat
cgcgctcecttce
cttgggaacc
tattccaacg
agagaaggtg
cctgtacagt
ggtggtgata
gaatttggaa
gctcggagag
gagcgactcg
cacgttgaag
ctctgatctc
ggtatgcctt
ccgatcccct
atattctttc
gctgggacgc
ttggcaaatc
aagccctect
actactgccg

tcgceccggtt

ttccctcectta
atgtttttca
gtgatatcta
gagtttttcg
ttcttgccag
atcactgatt
ggtttctcag
aacaagcttg
aacgggcatt
aaggcagatt
tctcagcegt
gacgacgata
gatacctcct
agatgtcttt
ctgtcctttg
tccttggttg
tacacgttca
atccttgagc
ttgggatatc
tacatcctta
ctcttgtttt
tgtgggctge
gctcaaggtg
gaggtccacc

cttcagcttt

cagggagctg

atggctgcgg cggcggggga cgtggaggceg ttcctggegg cgtgccagge gtcecgggcgac
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4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6459

60



gcggcgtacg
gaggccagge
gggctcgagt
ctccaaggat
ccagaagact
agggataaga
gaaaagtggt
gcatggataa
gaggggaaaa
agagataaca
aatccagagg
ttgagcaact
gctcgggcetg
atgggaggcc
atcaataagc
gttgaaattg
cagcctgtgt
gctttgtctg
ttccttaaag
tctgttgctg
aagtctaatc
tttatgaaga
cgtgctgttg
gaacacctaa
aaccatgcta
gagttgatca
atcaccagtg
ttactagata
aaatatcttg
aatcaggttt
aaggcattgt

tattatggtt

gcgccgccaa
ggctcctcgg
gcttccgcecac
tccagcaaag
ggtcattcac
cagtagcaga
gcccttcgaa
acctttactt
cattgcttga
agatagaact
caatgtcaaa
actgtgctct
ttgaagaagg
ggccaggaca
tctggcaaac
agaaaaatag
gtgcgcgcac
tgtatagctg
acggattcca
atgaaaaaat
cttgtgagcc
gttaccacca
caatcgaaaa
ccagacactt
aagatacagt
ggaaactgaa
ctgctttcgt
tttcagaaca
ctgggaagac
attctgatct
cacaaactat

gtcttttcca

22743

ggccgtgetg
cgccgtgega
cttccacttc
aaagaagcta
tttctacgag
gctgggatgt
ggtttatggt
gaatgcacta
cagagtcgaa
tgatcgcatt
gattgtaact
ccagggtttt
gatatctgtg
aggtgtctgt
aaaaattatg
ccgacatcgc
agcatgggca
tcaacttcgce
tgaagtcagc
tcctttecta
tccagctgga
catcccatta
tgctcttcgg
gcccaagcaa
aactgtaatc
gcctcaggtt
gaacttatta
tctggaattg
cctgccttca
ggaagttgct
tgagctattg

tgagctgctg

gagcggctcg
cggcgcttcg
cgcatccacg
acaatgatgg
ggtctcaacc
ggcaatggtt
ctggatataa
gacgacgatg
ttctatgaat
gttggatgca
gaaaattcaa
gttgaggacc
ataaagccta
gagcgcctat
caggctgctg
ttcgagttct
tacatgaaat
cagcccaacc
agctccctcg
gcatacctag
tgtttaaatt
actcctgata
ttgttctcac
tggttaacat
gaagcaccac
gttgttactg
agtgtaacga
tctagtctgce
catgcggcta
tttgctatct
gaaggacata

gcatttcaaa
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aggcgccgge
ccgceggegyg
acgtcgtcct
agatacccag
ggcatccaga
ggatatccat
acccaagagc
gtctcccaat
ctgatcttct
taccacagat
gtgaggagtt
aatttggcct
gtggtcttat
ttctacgccg
acacagacat
ttatggatct
ctggtggcceg
aggtgaagaa
atttgtcctt
ctagtttctt
tccggaatct
atgttgttgt
ctggacttgc
ctttagcaat
gccaatcaga
gcatggctca
aagatgttgg
caagctcaaa
tattgtgtgg
ctgaagatcc
cttctgtgat

ttggtgaccg

cacgcgcgcec
cccggecgeg
cgacccccac
cattttcatt
ttccatcttc
tgcacttgca
tatcaagatt
ctatgatgcg
ttcttactgt
tcttaacccce
cttgtactcc
cgggttgatt
ggtattcaac
tggatttcgc
ctccgcttta
tgttggggat
catttcacat
aatatttgag
tgatgatgat
gcaagagaat
tgttgctgga
gttcccatcc
aattgttgac
tgaggaaagt
tttgctgatt
gtttgaggct
ttcccgatta
tggtgtattg
cttagttaag
aactgtttat
cagccagcac

gcatccacaa

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980



caagagagag
atgtccaccc
catatggatc
gaaagttttg
cagctggtga
aacacctgtc
ttgcttttcc
accaccttga
gccgacacac
cctactggcet
tacggagcca
tgcagccagt
tcecgttgtcece
tttctgatta
cggccacaca
gatcagcatt
cagttgatca
tcgatgcttg
ggcaagctgg
agcagcagcg
ggcgacttcg

ggtgctaagg

<210>
<211>
<212>
<213>

18

PRT

<400> 18

1088

aacctgcaga
tagaaggagc
tggaccgcag
ttcgtcagaa
aagatagcta
tcgcgcetcett
ccttgggaac
ctattccaac
tagagaaggt
tcctgtacag
gggtggtgat
ggaatttgga
tgctcggaga
tgagcgactc
gcacgttgaa
tctctgatct
agacgcttga
caaaaccgac
acagccacaa
ggtggacagg
accgggccat

tgaatggtag

Cay lva mach cv.

22743

agtgatatct
tgagtttttc
cttcttgcca
catcactgat
tggtttctca
caacaagctt
caacgggcat
gaaggcagat
gtctcagccg
tgacgacgat
agatacctcc
aagatgtctt
gctgtccttt
gtccttggtt
gtacacgttc
catccttgag
gagctgcgge
cgcctacatt
catgagggaa
ggtgccggac
ggagtgcatc

caactag

Sebastia

Met Ala Ala Ala Ala Gly Asp Val

1

5

Ala Ser Gly Asp Ala Ala Tyr Gly

20

Leu Glu Ala Pro Ala Thr Arg Ala

35

40

aaggagatga
gttcctggtt
gtaccttctg
tctgaaaccg
gcaggcggtg
gttctttgct
tacgtcaacg
tcaggcttca
tgggtctata
atagcagagc
tcctetggte
tctaatgtca
gagctgacca
gacacatttt
aggaagctgt
cagaaggaga
tgggacgctg
ggcaaatcgc
gccctectga
tactgccgcet

gcccggttcea

n

tagggttttc
ccatggaatc
cagtaaacgc
atgtccgttc
cttctgaaat
gcatgcaaga
cagcaaagtt
agatcgaacc
tttctggccce
tgctttctgt
tggagttcca
agtcttcaaa
cggctgggcet
acagtttccc
tgggtcttaa
cgttgaagaa
tgggctgcca
tcaaggtgga
ggtccaccgg

tcagctttgce

gggagctggt

aagttcagct
cggtgtcata
ctccattttc
cagcattcag
tatatacggg
acagggcacc
tgtgaatgca
aagtgctcta
cacaatcaac
ctgtgcgaca
agccaccggce
gccctegtte
tgatttcggg
aagcttgagt
gaaccagaag
tcgtgccgac
tggcggcatc
cggctttgag
gctgtgcatt
tctggagagce

ccttggtggce

Glu Ala Phe Leu Ala Ala Cys Gln

10

15

Ala Ala Lys Ala Val Leu Glu Arg

25

30

Glu Ala Arg Arg Leu Leu Gly Ala
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45

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3267



Val

Phe

65

Leu

Ser

Asn

Gly

Pro

145

Ala

Ile

Glu

Arg

Met

225

Leu

Leu

Pro

Val

Arg

50

Arg

Gln

Ile

Arg

Cys

130

Ser

Trp

Tyr

Ser

Ile

210

Ser

Ser

Gly

Ser

Cys
290

Arg

Thr

Gly

Phe

His

115

Gly

Lys

Ile

Asp

Asp

195

Val

Lys

Asn

Leu

Gly

275

Glu

Arg

Phe

Phe

Ile

100

Pro

Asn

Val

Asn

Ala

180

Leu

Gly

Ile

Tyr

Ile

260

Leu

Arg

Phe

His

Gln

85

Pro

Asp

Gly

Tyr

Leu

165

Glu

Leu

Cys

Val

Cys

245

Ala

Met

Leu

Ala

Phe

70

Gln

Glu

Ser

Trp

Gly

150

Tyr

Gly

Ser

Ile

Thr

230

Ala

Arg

Val

Phe

Ala

55

Arg

Arg

Asp

Ile

Ile

135

Leu

Leu

Lys

Tyr

Pro

215

Glu

Leu

Ala

Phe

Leu
295

Gly

Ile

Lys

Trp

Phe

120

Ser

Asp

Asn

Thr

Cys

200

Gln

Asn

Gln

Val

Asn

280

Arg

22743

Gly Pro

His Asp

Lys Leu
90

Ser Phe
105

Arg Asp
Ile Ala
Ile Asn
Ala Leu

170

Leu Leu
185

Arg Asp

Ile Leu

Ser Ser

Gly Phe
250

Glu Glu
265

Met Gly

Arg Gly
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Ala

Val

75

Thr

Thr

Lys

Leu

Pro

155

Asp

Asp

Asn

Asn

Glu

235

Val

Gly

Gly

Phe

Ala

60

Val

Met

Phe

Thr

Ala

140

Arg

Asp

Arg

Lys

Pro

220

Glu

Glu

Ile

Arg

Arg
300

Gly

Leu

Met

Tyr

Val

125

Glu

Pro

Asp

Val

Ile

205

Asn

Phe

Asp

Ser

Pro

285

Ile

Leu

Asp

Glu

Glu

110

Ala

Lys

Ile

Gly

Glu

190

Glu

Pro

Leu

Gln

Val

270

Gly

Asn

Glu

Pro

Ile

95

Gly

Glu

Trp

Lys

Leu

175

Phe

Leu

Glu

Tyr

Phe

255

Ile

Gln

Lys

Cys

His

80

Pro

Leu

Leu

Cys

Ile

160

Pro

Tyr

Asp

Ala

Ser

240

Gly

Lys

Gly

Leu



Trp

305

Val

Leu

Lys

Leu

Gly

385

Ser

Leu

Asn

Pro

Ile

465

Glu

Tle

Pro

Gln

Ala
545

Gln

Glu

Val

Ser

Arg

370

Phe

Val

Gln

Phe

Leu

450

Glu

His

Glu

Arg

Val

530

Phe

Thr

Ile

Gly

Gly

355

Gln

His

Ala

Glu

Arg

435

Thr

Asn

Leu

Glu

Gln

515

Val

Val

Lys

Glu

Asp

340

Gly

Pro

Glu

Asp

Asn

420

Asn

Pro

Ala

Thr

Ser

500

Ser

Val

Asn

Ile

Lys

325

Gln

Arg

Asn

Val

Glu

405

Lys

Leu

Asp

Leu

Arg

485

Asn

Asp

Thr

Leu

Met

310

Asn

Pro

Ile

Gln

Ser

390

Lys

Ser

Val

Asn

Arg

470

His

His

Leu

Gly

Leu
550

Gln

Ser

Val

Ser

Val

375

Ser

Ile

Asn

Ala

Val

455

Leu

Leu

Ala

Leu

Met

535

Ser

22743

Ala Ala Asp

Arg His Arg
330

Cys Ala Arg
345

His Ala Leu
360

Lys Lys Ile

Ser Leu Asp

Pro Phe Leu
410

Pro Cys Glu
425

Gly Phe Met
440

Val Val Phe

Phe Ser Pro

Pro Lys Gln
490

Lys Asp Thr
505

Ile Glu Leu
520

Ala Gln Phe

Val Thr Lys
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Thr

315

Phe

Thr

Ser

Phe

Leu

395

Ala

Pro

Lys

Pro

Gly

475

Trp

Val

Ile

Glu

Asp
555

Asp

Glu

Ala

Val

Glu

380

Ser

Tyr

Pro

Ser

Ser

460

Leu

Leu

Thr

Arg

Ala

540

Val

Ile

Phe

Trp

Tyr

365

Phe

Phe

Leu

Ala

Tyr

445

Arg

Ala

Thr

Val

Lys

525

Ile

Gly

Ser

Phe

Ala

350

Ser

Leu

Asp

Ala

Gly

430

His

Ala

Ile

Ser

Ile

510

Leu

Thr

Ser

Ala

Met

335

Tyr

Cys

Lys

Asp

Ser

415

Cys

His

Val

Val

Leu

495

Glu

Lys

Ser

Arg

Leu

320

Asp

Met

Gln

Asp

Asp

400

Phe

Leu

Ile

Ala

Asp

480

Ala

Ala

Pro

Ala

Leu
560



Leu

Asn

Ala

Val

Gln

625

Tyr

Arg

Met

Phe

Asp

705

Glu

Lys

Leu
785

Thr

Leu

Gly

Ile

Ala

610

Thr

Tyr

His

Ile

Phe

690

Arg

Ser

Ser

Ala

Leu

770

Gly

Thr

Asp

Val

Leu

595

Phe

Ile

Gly

Pro

Gly

675

Val

Ser

Phe

Ile

Ser

755

Val

Thr

Leu

Ile

Leu

580

Cys

Ala

Glu

Cys

Gln

660

Phe

Pro

Phe

Val

Gln

740

Glu

Leu

Asn

Thr

Ser

565

Lys

Gly

Ile

Leu

Leu

645

Gln

Ser

Gly

Leu

Arg

725

Gln

Ile

Cys

Gly

Ile
805

Glu

Tyr

Leu

Ser

Leu

630

Phe

Glu

Ser

Ser

Pro

710

Gln

Leu

Ile

Cys

His

790

Pro

His

Leu

Val

Glu

615

Glu

His

Arg

Ser

Met

695

Val

Asn

Val

Tyr

Met

775

Tyr

Thr

Leu

Ala

Lys

600

Asp

Gly

Glu

Glu

Ala

680

Glu

Pro

Ile

Lys

Gly

760

Gln

Val

Lys

22743

Glu

Gly

585

Asn

Pro

His

Leu

Pro

665

Met

Ser

Ser

Thr

Asp

745

Asn

Glu

Asn

Ala

Leu

570

Lys

Gln

Thr

Thr

Leu

650

Ala

Ser

Gly

Ala

Asp

730

Ser

Thr

Gln

Ala

Asp
810
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Ser

Thr

Val

Val

Ser

635

Ala

Glu

Thr

Val

Val

715

Ser

Tyr

Cys

Ser

Leu

Tyr

Tyr

620

Val

Phe

Val

Leu

Ile

700

Asn

Glu

Gly

Leu

Gly Thr

Ala
795

Ser

780

Lys

Gly

Leu

Pro

Ser

605

Lys

Ile

Gln

Ile

Glu

685

His

Ala

Thr

Phe

Ala

765

Leu

Phe

Phe

Pro

Ser

590

Asp

Ala

Ser

Ile

Ser

670

Gly

Met

Ser

Asp

Ser

750

Leu

Leu

Val

Lys

Ser

575

His

Leu

Leu

Gln

Gly

655

Lys

Ala

Asp

Ile

Val

735

Ala

Phe

Phe

Asn

Ile
815

Ser

Ala

Glu

Ser

His

640

Asp

Glu

Glu

Leu

Phe

720

Arg

Gly

Asn

Pro

Ala

800

Glu



Pro

Tyr

Asp

Val

865

Cys

Lys

Thr

Leu

Thr

945

Asp

Asn

Ala

Tyr

Asp

Cys

Phe

Ser Ala

Ile Ser
835

Asp Ile

850

Val Ile

Ser Gln

Pro Ser

Leu

820

Gly

Ala

Asp

Trp

Phe

- 3800

Thr Ala
915

Val Asp
930

Leu Lys

Gln His

Arg Ala

Val Gly
995

Ile Gly
1010

Ser His
1025

Ile Ser
1040

Ser Phe
1055

Gly

Thr

Tyr

Phe

Asp

980

Cys

Lys

Asn

Ser

Ala

Ala

Pro

Glu

Thr

Asn

885

Ser

Asp

Thr

Leu

Ser

870

Leu

Val

Leu Asp

Phe

Thr

Tyr

Phe
950

Ser Asp

965

Gln

His

Ser

Met

Ser

Leu

Leu

Gly

Leu

Arg

22743

Thr Leu Glu Lys Val Ser Gln Pro Trp Val

825

83

Ile Asn Pro Thr Gly Phe Leu Ty
840

845

0

r Ser Asp

Leu Ser Val Cys Ala Thr Tyr Gly Ala Arg
860

855

Ser Ser Gly Leu Glu Phe Gln Ala Thr Gly

875

Glu Arg Cys Leu Ser Asn Val Ly

890

880

s Ser Ser
895

Val Leu Leu Gly Glu Leu Ser Phe Glu Leu

905

91

0

Phe Gly Phe Leu Ile Met Ser Asp Ser Ser
920

925

Ser Phe Pro Ser Leu Ser Arg Pro His Ser
940

935

Arg

955

Leu Ile Leu Glu Gln Lys Glu Th

970

Ile Lys Met Leu Glu Ser Cys Gl

Gly Ile

985

1000

Lys
1015

Glu
1030

Gly Trp

Glu

1045

Ser
1060

Val Asp Gly Phe

Ala Leu Leu Arg

Thr Gly Val Pro

Gly Asp Phe Asp
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99

Ser Met Leu Ala Lys

1005

Glu Gly
1020

Ser Thr
1035

Asp Tyr
1050

Arg Ala
1065

Lys Leu Leu Gly Leu Lys Asn Gln Lys

960

r Leu Lys
975

y Trp Asp

0

Pro Thr Ala

Lys Leu

Gly Leu

Cys Arg

Met Glu



Cys Ile
1070

Val Asn
1085

<210>
<211>
<212>
<213>

19

ADN
Cay

<400> 19
atggctgcgg

gcggcgtacg
gaggccagge
gggctcgagt
ctccaaggtt
atctggccgt
tggctggcca
ctacctgacc
ttcttttctt
cattttgaat
gtttatgtag
attttgatgg
atgtctatgt
tctttggcag
tggggcaagc
tatctttttt
taatcataag
taaataggac
tgctggaaaa
cttctttgtt
taaaaacacc
cttctaggat
ccagaagact
agggataaga

gaaaagtggt

6459

Ala Arg Phe Arg Glu

Gly Ser Asn

lta mach,

cggcggggga
gcgccgccaa
ggctcctcgg
gcttccgcecac
gcccggcececc
caaaagcacg
gtcgatcagt
atataccgag
tcgagcatga
tttggcgagt
aggagtgttt
cctctaagca
gtaagctgca
aacaatcctg
atgctgccaa
tttcccttet
aataaaagca
atctgtccgce
actgcaacta
acgttttgtg
cattgcttaa
tccagcaaag
ggtcattcac
cagtagcaga

gcccttcgaa

22743

1075

cgtggaggcg
ggccgtgetg
cgccgtgcecga
cttccacttc
ttccctacac
cggcttggta
aatttggcca
ttggttttct
tgttctttga
gttcttggaa
ttgttcttgt
tcctgtagtc
aatggagaga
cccatcctat
gctaatacac
actcagtttc
agacagatga
tatatcttta
aatattttct
tgcataaagc
tattttattt
aaagaagcta
tttctacgag
gctgggatgt

gattggcacc

Leu Val Leu Gly Gly

Thé dét bién 14018

ttcctggegg
gagcggctcg
cggcgcttceg
cgcatccacg
acccgttgtc
gaaatcaagc
taactggagt
ttcttecttgt
attaatgcgt
tttataacac
gcaccgtata
atgtctactg
aaagctatct
caccataagt
gacataagct
ttctttggga
gtgctgcaga
gttaataatt
tacattatat
attaacttct
gctttccgta
acaatgatgg
ggtctcaacc
ggcaatggtt

tcttgttccg

- 169 -

1080

cgtgccaggce
aggcgccegge
ccgcecggcegg
acgtcgtcct
gacccgcatc
ctgcaatcct
ataaccttgg
ttcegtattt
accagactcc
aacgaggctt
caattctcta
tgtaagctac
atttggttgt
ataaaagcac
acatattttg
gaacaatcct
ctattggcat
gtatatagac
ggaatctggg
gtctttagtt
gcttgataaa
agatacccag
ggcatccaga
ggatatccat

tagatattta

Gly Ala Lys

gtcgggcgac
cacgcgcgcec
cccggcecgceg
cgacccccac
tctttcgeeg
gatccgttta
tctctaatct
gtgtagtttt
agtaattcga
tgatcaagtg
tttcccaaca
agatttattc
tccagcttgt
gacaaatgag
aggggcatgt
actcaaccta
atataacaac
gcagtctttg
tgtgatatga
ggcgcagegyg
atttcaactg
cattttcatt
ttccatcttc
tgcacttgca

tcttatctcg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500



tttgttgcaa
cttttaggtg
tcgagcatat
gctgaacaat
ttaagccaca
gagccttggt
ttgcatggat
¢ggaggggaa
gtagagataa
gtttttacca
ttaatatctg
gaaaattcaa
tgagatctat
gagtctccaa
atcctgaaat
atttctcttt
agaaataatg
aggtagttag
ggggttagca
cctgtatgga
tggaattatt
atgataatcc
gctgattgta
attcagggtt
gggatatctg
caaggtgtct
acaaaaatta
ttccatgcca
caatcttcag
aatttttgtt
ctccgcttta

tgttggggat

acatgggacc
tctgccagta
tgctttcaaa
tgctctcctt
aataccagcg
tgttcttttg
aaacctttac
aacattgctt
caagatagaa
atttcctgtg
cctttcagat
gtgaggagtt
ttaaactcaa
atctttttct
tgactttaca
tccttgtagg
tatgctttgt
gaacctagga
gtccaaatcc
caaatgtgat
aacagcggta
ttatgccacg
cgattccagc
ttgttgagga
tgataaagcc
gtgagcgcect
tgcaggtagc
gcaacagcat
ctgggcctag
gaggatcatt
gttgaaattg

cagcctgtgt

22743

tgcagaagtt
gtctgctggt
ttttgggcaa
tgaaaggaag
aatcaaatta
aaggtttatg
ttgaatgcac
gacagagtcg
cttgatcgca
aatggggatt
tcttaacccc
cttgtactcc
gccattcagt
tttctcaaac
atgcttgttc
catgtggtca
acttatgaca
tggagagcac
acctcaagtt
cagcacccca
tttattttta
aggttacatt
ttccggttgt
ccaatttggc
tagtggtctt
atttctacgce
aattctttga
tatatcctgg
aattttcatc
accaactagt
agaaaaatag

gtgcgcgcac

agacatttac
ggtctaattt
ggcattacca
aaaaacaaga
gtttgcagtc
gtctggatat
tagacgacga
aattctatga
ttgttggatg
atagtcgatc
aatccagagg
ttgagcaact
ttacctgtta
agcaaagaga
ataatctgct
gacctttata
tggttccacc
cgacagtgta
caacctattg
gtctttccta
ccctgtttaa
gtattactca
taattttgtt
ctcgggttga
atggtattca
cgtggatttc
gtgactagat
ttagaggaat
taccggctta
tgggtctttg
ccgacatcgce

agcatgggca

- 170 -

tcaggttact
tcttggtata
ccacatattg
atgacatgca
agcttggcat
aaacccaaga
tggtctccca
atctgatctt
cataccacag
agaacttgat
caatgtcaaa
actgtgctct
ctaaatggtt
gaagaaaact
tacgaaatat
taagaaaatg
agtataatca
taatatatat
cataactttt
taaaaatgtc
ttttttcctt
agtcaatatt
atgtttgtga
ttgctcggge
acatgggagg
gcatcaataa
gttaactaat
atgctcttca
catttttaca
caggctgctg
ttcgagttct

tacatgaaat

ttatatgaaa
cctgatgccg
tttctacaat
ccttagtagt
taccttactt
gctatcaaga
atctatgatg
ctttcttact
gtacggtcag
caaaatgccc
gattgtaact
ccaggtgagt
acccatgtca
tttaagttct
gcgtttgaac
aagtttttgt
atttaagtct
atgtcgatag
ggtcttacaa
tgctggaata
tgctaaaaga
tgttactatg
actttgctgc
tgttgaagaa
ccggccagga
gctctggcaa
cccagtgttt
tgttgcacac
ttacagaacc
acacagacat
ttatggatct

ctggtggccg

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420



catttcacat
actctctgat
agaatttcag
ctccctecgat
atacctagct
tttaaatttc
tcctgatgta
agatcaacct
gcaccagaat
gttctcacct
gttaacatct
ggaactgtgg
gttattgcca
tcgaagcacc
ttgttgttac
taagtgtaac
tgtctagtct
cacatgcggc
tctagttgaa
acactgttta
tggaagttgc
ttgagctatt
atgagctgcect
gcctcttcca
agtggacact
gctgggtact
tgttttccct
aggagatgat
ttcctggttce
taccttctgc
ctgaaaccga

caggcggtgce

gctttgtctg
tagatcttta
gtgaagaaaa
ttgtcctttg
agtttcttgce
cggaatcttg
agacttggtg
atttgatgct
gttgttgtgt
ggacttgcaa
ttagcaattg
aaaatacatg
ttcttctaaa
acgccaatca
tggcatggct
gaaagatgtt
gccaagctca
tatattgtgt
ctgttgtgca
aatgtactca
ttttgctatc
ggaaggacat
ggcatttcaa
gttctccatc
cccctcagceca
tcgattacac
ctaatgtttg
agggttttca
catggaatcc
agtaaacgcc
tgtccgttce

ttctgaaatt

22743

tgtatagctg
caacaataat
tatttgagtt
atgatgattc
aagagaataa
ttgctggatt
tctattgcct
tctcacgtat
tccecatceceg
ttgttgacga
aggtactttg
tgttctgtga
tttcaggaaa
gatttgctga
cagtttgagg
ggttcccgat
aatggtgtat
ggcttagtta
tactatatag
tttctttttyg
tctgaagatc
acttctgtga
attggtgacc
tcactcagtt
cgggcaagct
cacaatgagc
gttgctcttt
agttcagcta
ggtgtcatac
tccattttceg
agcattcagc

atatacggga

tcaacttcgce
atagtaatgt
ccttaaagac
tgttgctgat
gtctaatcct
tatgaagagt
acaattatgt
gcttcatgtg
tgctgttgcea
acacctaacc
accgatactc
agaaaaagtt
gtaaccatgc
ttgagttgat
ctatcaccag
tattactaga
tgaaatatct
agaatcaggt
aatatcttga
cttcatttta
caactgttta
tcagccagca
ggcatccaca
ctgtccacaa
agtccatgaa
tcctcaacgt
ttcagagaga
tgtccaccct
atatggatct
aaagttttgt
agctggtgaa

acacctgtct

- 171 -

cagcccaacc
caggaataat
ggattccatg
gaaaaaattc
tgtgagcctc
taccaccaca
ttgcttatta
acacttcctt
atcgaaaatg
agacacttgc
ccctcetttcet
atgctgacaa
taaagataca
caggaaactg
tgctgctttc
tatttcagaa
tgctgggaag
gtgtgtcaat
cttttatatg
cttgcaggtt
taaggcattg
ctattatggt
acaagaggta
ggtgccgaat
tttggattag
ggtctggttt
acctgcagaa
agaaggagct
ggaccgcagc
tcgtcagaac
agatagctat

cgcgctcectte

aggtacctat
aataatttgg
aagtcagcag
ctttcctagc
cagctggatg
tcccattaac
gaaattcata
ttcctctggt
ctcttcggtt
ccaagcaatg
ttctgtgttt
gaatttcgat
gtaactgtaa
aagcctcagg
gtgaacttat
catctggaat
accctgcectt
cagcctgaac
tactttagaa
tattctgatc
tcacaaacta
tgtcttttcc
aacatggctt
gatctgttca
ttccctcectta
atgtttttca
gtgatatcta
gagtttttcg
ttcttgccag
atcactgatt
ggtttctcag

aacaagcttg

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340



ttctttgctg
acgtcaacgc
caggcttcaa
gggtctatat
tagcagagct
cctctggtct
ctaatgtcaa
agctgaccac
acacatttta
ggaagctgtt
agaaggagac
ctgtgtttag
ggctaatttc
attttcctgt
catggcggca
gacggctttg
gggctgtgca
gctctggaga
gtccttggtg
<210>
<211>

<212>
<213>

20

688
ADN
Cay

<400> 20
aggattccag

agactggtca
taagacagta
gtggtgccct
gataaacctt
gaaaacattg
taacaagata
agaggcaatg
caactactgt

ggctgttgaa

catgcaagaa
agcaaagttt
gatcgaacca
ttctggccce
gctttctgtc
ggagttccaa
gtcttcaaag
ggctgggcett
cagtttccca
gggtcttaag
gttgaagaat
gctctctgtt
agtacttcaa
gatgtgatga
tctcgatgcet
agggcaagct
ttagcagcag
gcggcgactt

gcggtgctaa

lta mach cv.

caaagaaaga
ttcactttct
gcagagctgg
tcgaaggttt
tacttgaatg
cttgacagag
gaacttgatc
tcaaagattg
gctctccagg

gaagggatat

22743

cagggcacct
gtgaatgcaa
agtgctctag
acaatcaacc
tgtgcgacat
gccaccggct
ccctegttcet
gatttcgggt
agcttgagtc
aaccagaagg
cgtgccgacc
ttcttccect
gtttgccacg
acagacgctt
tgcaaaaccg
ggacagccac
cgggtggaca
cgaccgggcc

ggtgaatggt

agctaacaat
acgagggtct
gatgtggcaa
atggtctgga
cactagacga
tcgaattcta
gcattgttgg
taactgaaaa
gttttgttga

ctgtgataaa

Sebastian

tgcttttcece
ccaccttgac
ccgacacact
ctactggctt
acggagccag
gcagccagtg
ccgttgtcect
ttctgattat
ggccacacag
atcagcattt
agttgatcaa
gatcagctct
catttctgac
gagagctgcg
accgcctaca
aacatgaggg
ggggtgccgg
atggagtgca

agcaactag

gatggagata
caaccggcat
tggttggata
tataaaccca
cgatggtctc
tgaatctgat
atgcatacca
ttcaagtgag
ggaccaattt

gcctagtggt

- 172 -

cttgggaacc
tattccaacg
agagaaggtg
cctgtacagt
ggtggtgata
gaatttggaa
gctcggagag
gagcgactcg
cacgttgaag
ctctgatctc
ggtatgcctt
ccgatcccct
atattctttc
gctgggacgce
ttggcaaatc
aagccctcect
actactgccg

tcgccecggtt

cccagcattt
ccagattcca
tccattgcac
agagctatca
ccaatctatg
cttctttctt
cagattctta
gagttcttgt
ggcctcgggt

cttatggtat

aacgggcatt
aaggcagatt
tctcagecegt
gacgacgata
gatacctcct
agatgtcttt
ctgtcctttg
tccttggttg
tacacgttca
atccttgagc
ttgggatatc
tacatcctta
ctcttgtttt
tgtgggctgce
gctcaaggtg
gaggtccacc

cttcagcttt

cagggagctg

tcattccaga
tcttcaggga
ttgcagaaaa
agattgcatg
atgcggaggg
actgtagaga
accccaatcc
actccttgag
tgattgctcg

tcaacatggg

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6459

60

120

180

240

300

360

420

480

540

600



22743

aggccggcca ggacaaggtg tctgtgagcg cctatttctt cgccgtggat ttcgcatcaa

taagctctgg caaacaaaaa ttatgcag

<210>
<211>
<212>
<213>

21
1050
ADN

<400> 21

aggattccag
agactggtca
taagacagta
gtggtgccct
tgcaaacatg
aggtgtctgce
catattgctt
acaattgctc
ccacaaatac
ttggttgttc
tggataaacc
gggaaaacat
gataacaaga
ccagaggcaa
agcaactact
cgggctgttg
ggaggccgge
aataagctct
<210>
<211>

<212>
<213>

22

186
PRT
Cay

<400> 22

caaagaaaga
ttcactttct
gcagagctgg
tcgaagattg
ggacctgcag
cagtagtctg
tcaaattttg
tcctttgaaa
cagcgaatca
ttttgaaggt
tttacttgaa
tgcttgacag
tagaacttga
tgtcaaagat
gtgctctcca
aagaagggat
caggacaagg

ggcaaacaaa

agctaacaat
acgagggtct
gatgtggcaa
gcacctcttg
aagttagaca
ctggtggtct
ggcaaggcat
ggaagaaaaa
aattagtttg
ttatggtctg
tgcactagac
agtcgaattc
tcgecattgtt
tgtaactgaa
gggttttgtt
atctgtgata
tgtctgtgag

aattatgcag

Cay lua mach, Thé &6t bién 14018

gatggagata
caaccggcat
tggttggata
ttccgtagat
tttactcagg
aattttcttg
taccaccaca
caagaatgac
cagtcagctt
gatataaacc
gacgatggtc
tatgaatctg
ggatgcatac
aattcaagtg
gaggaccaat
aagcctagtg

cgcctatttce

lGa mach, Thé d6t bién 14018

cccagcattt
ccagattcca
tccattgcac
atttatctta
ttactttata
gtatacctga
tattgtttct
atgcacctta
ggcattacct
caagagctat
tcccaatcta
atcttctttc
cacagattct
aggagttctt
ttggcctcecgg
gtcttatggt

ttcgcecgtgg

tcattccaga
tcttcaggga
ttgcagaaaa
tctcgtttgt
tgaaactttt
tgccgtcgag
acaatgctga
gtagtttaag
tacttgagcc
caagattgca
tgatgcggag
ttactgtaga
taaccccaat
gtactccttg
gttgattgct
attcaacatg

atttcgcatc

Met Ala Ala Ala Ala Gly Asp Val Glu Ala Phe Leu Ala Ala Cys Gln

1

5

10

15

Ala Ser Gly Asp Ala Ala Tyr Gly Ala Ala Lys Ala Val Leu Glu Arg

20

25

- 173 -

30

660

688

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1050



Glu Ala

35

Leu

Val Arg

50

Arg

Phe
65

Arg Thr

Leu Gln Gly

Ser Ile Phe

His
115

Asn Arg

Gly Cys

130

Gly

Pro Ser

145

Lys

Phe Val Ala

Leu Tyr Met

<210>
<211>
<212>
<213>

23

771
ADN
Cay

<400> 23
aggattccag

agactggtca
taagacagta
gtggtgccct
tgcaaacatg
ccaagagcta
ctcccaatct
gatcttcttt

ccacagattc

Pro Ala

Arg Phe

Phe His

Phe Gln

85

Ile
100

Pro
Pro Asp
Asn

Gly

Ile Gly

Thr

Ala

Phe

70

Gln

Glu

Ser

Trp

Thr

22743

Ala
40

Arg

Ala
55

Gly

Arg Ile

Arg Lys

Asp Trp

Ile Phe

120

Ile
135

Ser

Ser Cys

150

Met
165

Asn

Lys Leu

180

Gly

Leu

Pro Ala

Gly Val

Glu Ala Arg

Gly Pro Ala

Val
75

His Asp

Leu Thr

90

Lys

Ser Phe Thr

105

Arg Asp Lys

Ile Ala Leu

Ser Val Asp

155

Glu Val

170

Arg

Cys Gln

185

lta mach, Thé d6t bién 14018

caaagaaaga
ttcactttct
gcagagctgg
tcgaagattg
ggacctgcag
tcaagattgc
atgatgcgga
cttactgtag

ttaaccccaa

agctaacaat
acgagggtct
gatgtggcaa
gcacctcttg
aagttagaca
atggataaac
ggggaaaaca
agataacaag

tccagaggca

gatggagata
caaccggcat
tggttggata
ttccgtagat
tttactcagg
ctttacttga
ttgcttgaca
atagaacttg

atgtcaaaga

- 174 -

Leu Leu

45

Arg

Ala
60

Gly Leu

Val Leu Asp

Met Met Glu

Phe Glu

110

Tyr

Thr Val

125

Ala

Ala
140

Glu Lys

Ile Tyr Leu

His Leu Leu

cccagcattt
ccagattcca
tccattgcac
atttatctta
tttatggtct
atgcactaga
gagtcgaatt
atcgcattgt

ttgtaactga

Gly Ala

Glu

Cys

His
80

Pro

Ile
95

Pro

Gly Leu

Glu Leu

Trp Cys

Ile Ser

160

Arg Leu

175

tcattccaga
tcttcaggga
ttgcagaaaa
tctegtttgt
ggatataaac
cgacgatggt
ctatgaatct
tggatgcata

aaattcaagt

60

120

180

240

300

360

420

480

540



gaggagttct
tttggcctcg
ggtcttatgg
cttcgcegtyg
<210>
<211> 180

<212> PRT
<213> Cay

24

<400> 24
Met Ala Ala
1

Ala Ser Gly

Glu Ala

35

Leu

Val Arg

50

Arg

Phe
65

Arg Thr

Leu Gln Gly

Ser Ile Phe

His
115

Asn Arg

Gly Cys

130

Gly

Pro Ser

145

Lys

Phe Val Ala

Met Val Trp

tgtactcctt

22743

gagcaactac tgtgctctcc

ggttgattgc tcgggctgtt gaagaaggga

tattcaacat

gatttcgcat

gggaggccgg ccaggacaag

caataagctc tggcaaacaa

lta mach, Thé dét bién 14018

Ala Ala Gl

Asp Ala Al

20

Pro Ala

Arg Phe Al

Phe His

70

Phe Gln

85

Ile
100

Pro

Pro Asp Se

Asn Gly

Ile Gly

15

Met
165

Asn Gl

Ile
180

Thr

Phe

Gln

Glu

Trp

Thr

y Asp

a Tyr

Arg

a Ala

55

Arg

Arg

Asp

r Ile

Ile

135

Ser
0

y Pro

Val

Gly

Ala

40

Gly

Ile

Lys

Trp

Phe

120

Ser

Cys

Ala

Glu Ala

10

Ala
25

Ala
Glu Ala
Gly Pro
His

Asp

Leu
90

Lys

Ser Phe

105

Arg Asp

Ile Ala

Val

Ser

Glu Val

170

- 175 -

Phe

Lys

Arg

Ala

Val

75

Thr

Thr

Lys

Leu

Asp

155

Arg

agggttttgt
tatctgtgat
gtgtctgtga

aaattatgca

Leu Ala Ala

Ala Val Leu

30

Leu Leu

45

Arg

Ala
60

Gly Leu

Val Leu Asp

Met Met Glu

Phe Glu

110

Tyr

Thr Val

125

Ala

Ala
140

Glu Lys

Ile Tyr Leu

His Leu Leu

tgaggaccaa
aaagcctagt

gcgcctattt

9

Cys Gln

Glu Arg
Gly Ala
Glu

Cys

His
80

Pro

Ile
95

Pro

Gly Leu

Glu Leu

Trp Cys

Ile Ser

160

Arg Phe

175

600

660

720

771



<210>
<211>
<212>
<213>

25

644
ADN
Cay

<400> 25
aggattccag

agactggtca
taagacagta
ctatcaagat
tctatgatgc
tttcttactg
ttcttaaccc
tcttgtactc
tcgggttgat
tggtattcaa
gtggatttcg
<210>
<211>

<212>
<213>

26

163
PRT
Cay
<400> 26

Met Ala Ala
1

Ala Ser Gly

Glu Ala

35

Leu

Val Arg

50

Arg

Phe
65

Arg Thr

Leu Gln Gly

Ser Ile Phe

22743

1lta mach, Thé dét bién 14018

caaagaaaga
ttcactttct
gcagagctgg
tgcatggata
ggaggggaaa
tagagataac
caatccagag
cttgagcaac
tgctcgggct

catgggaggc

catcaataaqg

agctaacaat
acgagggtct
gatgtggcaa
aacctttact
acattgcttg
aagatagaac
gcaatgtcaa
tactgtgctc
gttgaagaag
cggccaggac

ctctggcaaa

gatggagata
caaccggcat
tggtttatgg
tgaatgcact
acagagtcga
ttgatcgcat
agattgtaac
tccagggttt
ggatatctgt
aaggtgtctg

caaaaattat

lta mach, Thé dét bién 14018

Ala Ala G1

Asp Ala Al

20

Pro Ala

Arg Phe Al

Phe His

70

Phe Gln

85

Ile
100

Pro G1

Thr

Phe

Gln

y Asp Val

a Tyr

Gly

Ala
40

Arg

a Ala
55

Gly
Arg Ile
Arg

Lys

u Asp

Ala

Glu Ala

10

Phe

Ala Lys

25

Glu Ala Arg

Gly Pro Ala

Val
75

His Asp

Leu Thr

90

Lys

Ser Phe Thr

105

- 176 -

cccagcattt
ccagattcca
tctggatata
agacgacgat
attctatgaa
tgttggatgc
tgaaaattca
tgttgaggac
gataaagcct
tgagcgccta

gcag

Leu Ala Ala

Ala Val Leu

30

Leu Leu

45

Arg

Ala
60

Gly Leu

Val Leu Asp

Met Met Glu

Phe Glu

110

Tyr

tcattccaga
tcttcaggga
aacccaagag
ggtctcccaa
tctgatcttc
ataccacaga
agtgaggagt
caatttggcc
agtggtctta

tttcttecgece

Cys Gln

15

Glu Arg

Gly Ala
Glu

Cys

His
80

Pro

Ile
95

Pro

Gly Leu

60

120

180

240

300

360

420

480

540

600



Asn Arg His
115

Gly Cys
130

Asp Cys Met

145

Pro Asn Leu

<210>
<211>
<212>
<213>

27
781
DNA
Nhéan

<220>

<223> Doan

<400> 27
ggccgcggag

cccceccacctce
tttcattcca
catcttcagg
acttgcagaa
caagattgca
tgatgcggag
ttactgtaga
taaccccaat
gtactccttg
gttgattgct
attcaacatg
atttcgcatc
c

<210>
<211>

<212>
<213>

28
781
ADN
Nhéan

<220>
<223>

<400> 28

22743

Pro Asp Ser Ile Phe Arg Asp Lys

120

135

Gly Asn Gly Leu Trp Ser Gly Tyr Lys

Asp Lys Pro Leu Leu Glu Cys Thr
150

tao

155

SacII BamHI cua San phim 2

ctcgagtgcet
caaggattcc
gaagactggt
gataagacag
aagtggtgcc
tggataaacc
gggaaaacat
gataacaaga
ccagaggcaa
agcaactact
cgggctgttyg
ggaggccgge

aataagctct

tao

tccgcacctt
agcaaagaaa
cattcacttt
tagcagagct
cttcgaaggt
tttacttgaa
tgcttgacag
tagaacttga
tgtcaaagat
gtgctctcca
aagaagggat
caggacaagg

ggcaaacaaa

ccacttccgce
gaagctaaca
ctacgagggt
gggatgtggce
ttatggtctg
tgcactagac
agtcgaattc
tcgcattgtt
tgtaactgaa
gggttttgtt
atctgtgata
tgtctgtgag

aattatgcag

Doan SacII BamHI cua San phédm 3

Thr Val Ala Glu Leu

125

Pro Lys Ser Tyr Gln

140

Arg Arg Arg Trp Ser

atccacgacg
atgatggaga
ctcaaccggc
aatggttgga
gatataaacc
gacgatggtc
tatgaatctg
ggatgcatac
aattcaagtg
gaggaccaat
aagcctagtg
cgcctatttce

atagcaattc

160

tcgtcctcecga
tacccagcat
atccagattc
tatccattgc
caagagctat
tcccaatcta
atcttctttc
cacagattct
aggagttctt
ttggcctcgg
gtcttatggt
tacgccgtgg

tttgaggatc

ggccgcgggg ctcgagtgcet teccgcacctt ccacttccge atccacgacg tcgtcctcga

- 177 -

60

180

240

300

360

420

480

540

600

660

720

780

781

60



cccccacctce
tttcattcca
catcttcagg
acttgcagaa
caagattgca
tgatgcggag
ttactgtaga
taaccccaat
gtactccttg
gttgattgct
attcaacatg
atttcgcatc
c

<210>
<211>

<212>
<213>

29
703
ADN

<220>
<223>

<400> 29
ggccgcgggyg

cccccaccte
tttcattcca
catcttcagg
acttgcagaa
caagattgca
tgatgcggag
ttactgtaga
taaccccaat
gtactccttg
gttgattgct
attcaacatg

<210>
<211>

30
394

caaggattcc
gaagactggt
gataagacag
aagtggtgcc
tggataaacc
gggaaaacat
gataacaaga
ccagaggcaa
agcaactact
cgggctgttg
ggaggccggce

aataagctct

Nhéan tao

ctcgagtgct
caaggattcc
gaagactggt
gataagacag
aagtggtgcc
tggataaacc
gggaaaacat
gataacaaga
ccagaggcaa
agcaactact
cgggctgttyg

ggaggccgge

22743

agcaaagaaa
cattcacttt
tagcagagct
cttcgaaggt
tttacttgaa
tgcttgacag
tagaacttga
tgtcaaagat
gtgctctcca
aagaagggat
caggacaagg

ggcaaacaaa

tccgcacctt
agcaaagaaa
cattcacttt
tagcagagct
cttcgaaggt
tttacttgaa
tgcttgacag
tagaacttga
tgtcaaagat
gtgctctcca
aagaagggat

caggacaagg

gaagctaaca
ctacgagggt
gggatgtgge
ttatggtctg
tgcactagac
agtcgaattc
tcgcattgtt
tgtaactgaa
gggttttgtt
atctgtgata
tgtctgtgag

aattatgcag

Doan SacII BamHI cua San phim 4

ccacttccgce
gaagctaaca
ctacgagggt
gggatgtggc
ttatggtctg
tgcactagac
agtcgaattc
tcgcattgtt
tgtaactgaa
gggttttgtt
atctgtgata

ctgctaagga

- 178 -

atgatggaga
ctcaaccggc
aatggttgga
gatataaacc
gacgatggtc
tatgaatctg
ggatgcatac
aattcaagtg
gaggaccaat
aagcctagtg
cgcctatttc

atagcaattc

atccacgacg
atgatggaga
ctcaaccggc
aatggttgga
gatataaacc
gacgatggtc
tatgaatctg
ggatgcatac
aattcaagtg
gaggaccaat
aagcctagtg

tcc

tacccagcat
atccagattc
tatccattgc
caagagctat
tcccaatcta
atcttctttc
cacagattct
aggagttctt
ttggcctcgg
gtcttatggt
tacgccgtgg

tttgaggatc

tcgtcctecga
tacccagcat
atccagattc
tatccattgc
caagagctat
tcccaatcta
atcttctttc
cacagattct
aggagttctt
ttggcctcgg

gtcttatggt

120

180

240

300

360

420

480

540

600

660

720

780

781

60

120

180

240

300

360

420

480

540

600

660

703



<212>
<213>

ADN
<220>
<223>

<400> 30
ggccgegggg

cccccacctce
tttcattcca
catcttcagg
acttgcagaa
tatctcgttt
tatgaaactt
<210>
<211>

<212>
<213>

31
376
ADN

<220>
<223>

<400> 31
ggccgcegggyg

cccceccaccte
tttcattcca
catcttcagg
acttgcagaa
tatctcgttt
ctggatataa
<210>
<211>

<212>
<213>

32
325
ADN

<220>
<223>

<400> 32
ggccgegggyg

cccceccecaccte
tttcattcca
catcttcagg

taaacccaag

Nhé&n tao

ctcgagtgct
caaggattcc
gaagactggt
gataagacag
aagtggtgcc
gttgcaaaca

ttaggtgtct

Nhén tao

ctcgagtgcet
caaggattcc
gaagactggt
gataagacag
aagtggtgcc
gttgcaaaca

ggatcc

Nhén tao

ctcgagtgcet
caaggattcc
gaagactggt
gataagacag

agctatcaag

22743

tccgecacctt
agcaaagaaa
cattcacttt
tagcagagct
cttcgaagat
tgggacctgc

gccagtaggg

tccgcacctt
agcaaagaaa
cattcacttt
tagcagagct
cttcgaagat

tgggacctgce

tccgcacctt
agcaaagaaa
cattcacttt
tagcagagct

attgcatgga

Doan SacII BamHI cua San phim 6

ccacttccgc
gaagctaaca
ctacgagggt
gggatgtggc
tggcacctct
agaagttaga

atcc

Poan SacII BamHI cua San phim 7

ccacttccgce
gaagctaaca
ctacgagggt
gggatgtggce
tggcacctct

agaagttaga

Poan SacII BamHI cua San phim 8

ccacttccgce
gaagctaaca
ctacgagggt
gggatgtggce

taaaccttta

- 179 -

atccacgacg
atgatggaga
ctcaaccggc
aatggttgga
tgttccgtag

catttactca

atccacgacg
atgatggaga
ctcaaccggc
aatggttgga
tgttccgtag

catttactca

atccacgacg
atgatggaga
ctcaaccggc
aatggtttat

cttgaatgca

tcgtcectega
tacccagcat
atccagattc
tatccattgc
atatttatct

ggttacttta

tcgtcctcga
tacccagcat
atccagattc
tatccattgc
atatttatct

ggtttatggt

tcgtcctecga
tacccagcat
atccagattc
ggtctggata

ctagacgacg

60

120

180

240

300

360

394

60

120

180

240

300

360

376

60

120

180

240

300



atggtctccc
<210> 33
<211> 271
<212> ADN
<213> Cay
<400> 33
cgattccagc
ttgttgagga
tgataaagcc
gtgagcgcct
tgcaggtagc
<210> 34
<211> 271
<212> ADN
<213> Cay
<400> 34
cgattccagc
ttgttgagga
tgataaagcc
gtgagcgcecct
tgcagatagc
<210> 35
<211> 121
<212> ADN
<213> Cay
<400> 35
ggcatccaga
ggatatccat
t

<210> 36
<211> 123
<212> ADN
<213> Cay
<400> 36
ggcatccaga
ggatatccat
tag

aatctataag

lta mach cv.

ttccggttgt
ccaatttggce
tagtggtctt
atttctacgc

aattctttga

22743

gatcc

Prestige

taattttgtt
ctcgggttga
atggtattca
cgtggatttc

gtgactagat

lta mach Thé& dét bién

ttccggttgt
ccaatttggc
tagtggtctt
atttctacgce

aattctttga

lta mach cv.

taattttgtt
ctcgggttga
atggtattca
cgtggatttc

gtgactagat

Sebastian

atgtttgtga
ttgctcgggce

acatgggagg

gcatcaataa

g

8063

atgtttgtga
ttgctcggge
acatgggagg

gcatcaataa

g

actttgctgc
tgttgaagaa
ccggccagga

gctctggcaa

actttgctgce
tgttgaagaa
ccggccagga

gctctggcaa

attcagggtt
gggatatctg
caaggtgtct

acaaaaatta

attcagggtt
gggatatctg
caaggtgtct

acaaaaatta

ttccatcttc agggataaga cagtagcaga gctgggatgt ggcaatggtt

tgcacttgca gaaaagtggt gcccttcgaa ggttggcacc tcttgttcceg

lta mach d6t bién 14018

ttccatcttc agggataaga cagtagcaga gctgggatgt ggcaatggtt

tgcacttgca gaaaagtggt gcccttcgaa gattggcacce tcttgttccg

- 180 -

325

60

120

180

240

271

60

120

180

240

271

60

120

121

60

120

123



<210>
<211>
<212>
<213>

<220>
<223>

<400>

atggctgcgg cggcggggga cgtgg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

37

25

ADN

Nhan tao

Poan mdi PCR

37

38

23

ADN

Nhén tao

Poan mdi PCR

38

aggattccag caaagaaaga agc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

39

24

ADN

Nhé&n tao

Poan mdi PCR

39

gattcttaac cccaatccag aggc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

gggttttgtt gaggaccaat ttggc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

40

25

ADN
Nhan tao

Poan mdi PCR

40

41

21

ADN

Nhéan tao

Poan mdi PCR

41

tgctgctttc gtgaacttat t

<210>
<211>
<212>
<213>

42

26

ADN

Nhé&n tao

22743

- 181 -

25

23

24

25

21



<220>
<223>

<400>

catatggatc tggaccgcag cttctt

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Poan mdi PCR

42

43

25

ADN
Nhan tao

Poan mdi PCR

43

ccttcgaagg gcaccacttt tctgc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

44

25

ADN
Nhé&n tao

Poan mdi PCR

44

ctggagagca cagtagttgc tcaag

<210>
<211>
<212>
<213>

<220>
<223>

<400>

45

25

ADN
Nhan tao

Poan mdi PCR

45

ctgcataatt tttgtttgcc agagc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

46

24

ADN
Nhan tao

Poan mdi PCR

46

tacaccattt gagcttggca gact

<210>
<211>
<212>
<213>

<220>
<223>

47

24

ADN
Nhéan tao

Poan mdi PCR

22743

- 182 -

26

25

25

25

24



<400>

47

aaaatggagg cgtttactgc agaa

<210>
<211>
<212>
<213>

<220>
<223>

<400>

ctagttgcta ccattcacct tagcacc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

48

27

ADN

Nhén tao

Poan mdi PCR

48

49

25

ADN

Nhan tao

Poan mdi PCR

49

atggctgcgg cggcggggga cgtgg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

50

25

ADN

Nhé&n tao

Poan mdi PCR

50

atggctgcgg cggcggggga cgtgg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

51

25

ADN

Nhén tao

Poan mdi PCR

51

atggctgcgg cggcggggga cgtgg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

52

25

ADN

Nhén tao

boan mdi PCR

52

atggctgcgg cggcggggga cgtgg

22743

- 183 -

24

27

25

25

25

25



<210>
<211>
<212>
<213>

<220>
<223>

<400>

53

25

ADN

Nhén tao

Poan mdi PCR

53

atggctgcgg cggcggggga cgtgg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

54

25

ADN

Nhén tao

Poan mdi PCR

54

ggctcctcgg cgccgtgcga cggcg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

55

25

ADN

Nhén tao

Poan mdi PCR

55

ggctcctcgg cgccgtgcga cggcg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

56

25

ADN

Nhén tao

Poan mdi PCR

56

ggctcctcgg cgccecgtgcga cggcg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

57

20

ADN

Nhén tao

Poan mdi PCR

57

gtacgccgcg tcgcccgacg

<210>
<211>
<212>
<213>

58

20

ADN
Nhén tao

22743

- 184 -

25

25

25

25

20



<220>
<223>

<400>

Poan mdéi PCR

58

ccgccggcgg cgaagcgccg

<210> 59
<211> 20
<212> ADN

<213> Nhéan tao

<220>
<223> Pboan mdi PCR

<400> 59
gtgcggaagc actcgagccc

<210> 60
<211> 20
<212> ADN

<213> ©Nhé&n tao

<220>
<223> Poan mdi PCR

<400> 60
cgtggatgcg gaagtggaag

<210> 61
<211> 26
<212> ADN

<213> Nhé&n tao

<220>
<223> Doan mdi PCR

<400> 61

cttggaggtg ggggtcgagg acgacg

<210> 62
<211> 20
<212> ADN

<213> Nhéan tao

<220>
<223> Poan mdi PCR

<400> 62
gtgcggaagc actcgagccc

<210> 63
<211> 20
<212> ADN

<213> Nhéan tao

<220>
<223> DPoan mdi PCR

22743

- 185 -

20

20

20

26

20



<400>

63

cgtggatgcg gaagtggaag

<210>
<211>
<212>
<213>

<220>
<223>

<400>

64

26

ADN

Nhén tao

Poan mdi PCR

64

cttggaggtg ggggtcgagg acgacg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

65

26

ADN

Nhan tao

Poan mdi PCR

65

gtttatggtc tggatataaa cccaag

<210>
<211>
<212>
<213>

<220>
<223>

<400>

66

23

ADN

Nhan tao

Poan mdi PCR

66

aggattccag caaagaaaga agc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

67

25

ADN

Nhé&n tao

Poan mdi PCR

67

aaatccagca acaagattcc ggaaa

<210>
<211>
<212>
<213>

<220>
<223>

<400>

68

25

ADN

Nhan tao

Poan mdi PCR

68

ctgcataatt tttgtttgcc agagc

22743

- 186 -

20

26

26

23

25

25



22743

<210> 69
<211> 12
<212> PRT

<213> Nhé&n tao

<220>
<223> His Tag

<400> 69

Met Gly His His His His His His His His His His

1 5 10
<210> 70

<211> 11

<212> PRT

<213> Nhén tao

<220>
<223> Enterokinase site

<400> 70

Ser Ser Gly His Ile Asp Asp Asp Asp Lys His

1 5 10
<210> 71

<211> 31

<212> ADN

<213> Nhén tao

<220>
<223> boan mdi PCR

<400> 71

catatgatgg ctgcggcggc gggggacgtg g 31
<210> 72

<211> 32

<212> ADN

<213> Nhan tao

<220>
<223> Poan mdi PCR

<400> 72

gaattctagt tgctaccatt caccttagca cc 32
<210> 73

<211> 27

<212> ADN

<213> Nhén tao

<220>
<223> Poan mdi PCR

<400> 73
ggccgcgggg ctcgagtgcect tccgcac 27

- 187 -



22743

<210> 74
<211> 46
<212> ADN

<213> Nhéan tao

<220>
<223> Doan mdi PCR

<400> 74
ggatcctcaa agaattgcta tctgcataat ttttgtttgc cagagce

<210> 75
<211> 27
<212> ADN

<213> Nhén tao

<220>
<223> DPoan mdi PCR

<400> 75
ggccgcgggg ctcgagtget tccgcac

<210> 76
<211> 37
<212> ADN

<213> Nhéan tao

<220>
<223> Doan mdi PCR

<400> 76
ggatccttag cagccttgtc ctggccggece tcccatg

<210> 77
<211> 19
<212> ADN

<213> Nhén tao

<220>
<223> Doan mdi PCR

<400> 77
cgattccagc ttccggttg

<210> 78
<211> 19
<212> ADN

<213> Nhén tao

<220>
<223> Poan mdi PCR

<400> 78
cgattccagc ttccggttg

<210> 79
<211> 19
<212> ADN

<213> Nhéan tao

- 188 -

46

27

37

19

19



<220>
<223>

<400>

Poan mdi PCR

79

cgattccagc ttccggttg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

80

22

ADN

Nhé&n tao

Poan mdi PCR

80

ggcatccaga ttccatcttc ag

<210>
<211>
<212>
<213>

<220>
<223>

<400>

81

26

ADN

Nhén tao

Poan mdi PCR

81

catctagtca ctcaaagaat tgctac

<210>
<211>
<212>
<213>

<220>
<223>

<400>

82

26

ADN

Nhén tao

Poan mdi PCR

82

catctagtca ctcaaagaat tgctat

<210>
<211>
<212>
<213>

<220>
<223>

<400>

83

26

ADN

Nhén tao

Poan mdi PCR

83

catctagtca ctcaaagaat tgctat

<210>
<211>
<212>
<213>

<220>
<223>

84

22

ADN

Nhéan tao

Poan mdi PCR

22743

- 189 -

19

22

26

26

26



22743

<400> 84

ctacggaaca agaggtgcca at 22
<210> 85

<211> 27

<212> ADN

<213> Nhén tao

<220>
<223> Poan mdi PCR

<400> 85

ggccgcgggg ctcgagtget tccgceac 27
<210> 86

<211> 63

<212> ADN

<213> Nhén tao

<220>
<223> Doan mdi PCR

<400> 86

cgagataaga taaatatcta cggaacaaga ggtgccaatc ttcgaagggc accacttttc 60
tgc 63
<210> 87

<211> 27

<212> ADN

<213> Nhén tao

<220>
<223> Doan mdi PCR

<400> 87

ggccgcecgggg ctcgagtget tccgeac 27
<210> 88

<211> 70

<212> ADN

<213> Nhén tao

<220>
<223> Doan mdi PCR

<400> 88

aacctgagta aatgtctaac ttctgcaggt cccatgtttg caacaaacga gataagataa 60
atatctacgg 70
<210> 89

<211> 27

<212> ADN

<213> Nhén tao

<220>
<223> Doan mdi PCR
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<400> 89

ggccgcgggg ctcgagtgcet tccgcac 27
<210> 90

<211> 66

<212> ADN

<213> ©Nhéan tao

<220>
<223> Poan mdi PCR

<400> 90

ggatccctac tggcagacac ctaaaagttt catataaagt aacctgagta aatgtctaac 60
ttctge 66
<210> 91

<211> 27

<212> ADN

<213> ©Nhé&n tao

<220>
<223> Doan mdi PCR

<400> 91

ggccgcgggg ctcgagtgcect tccgeac 27
<210> 92

<211> 48

<212> ADN

<213> Nhan tao

<220>
<223> Doan mdi PCR

<400> 92

ggatccttat atccagacca taaacctgag taaatgtcta acttctgc 48
<210> 93

<211> 27

<212> ADN

<213> Nhén tao

<220>
<223> Poan mdi PCR

<400> 93

ggccgcgggg ctcgagtgcet tccgcac 27
<210> 94

<211> 80

<212> ADN

<213> ©Nhén tao

<220>
<223> Poan mdi PCR

<400> 94
aggtttatcc atgcaatctt gatagctctt gggtttatat ccagaccata aaccattgcec 60
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acatcccagc tctgctactg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

95

27

ADN

Nhéan tao

Poan mdi PCR

95

ggccgcgggg ctcgagtgcet tceccgcac

<210>
<211>
<212>
<213>

<220>
<223>

<400>

ggatccttat agattgggag accatcgtcg tctagtgcat tcaagtaaag gtttatccat

96

80

ADN
Nhén tao

Poan mdi PCR

96

gcaatcttga tagctcttgg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

97

22

ADN
Nhan tao

Poan mdi PCR

97

ggcatccaga ttccatcttc ag

<210>
<211>
<212>
<213>

<220>
<223>

<400>

98

22

ADN
Nhan tao

Poan mdi PCR

98

ggcatccaga ttccatcttc ag

<210>
<211>
<212>
<213>

<220>
<223>

<400>

99
22
ADN
Nhén tao

Poan mdi PCR

99

ggcatccaga ttccatcttc ag

22743
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80

27

60

80

22

22

22



<210>
<211>
<212>
<213>

<220>
<223>

<400>

100

19

ADN
Nhén tao

Poan mdi PCR

100

cgattccagc ttccggttg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

101

22

ADN
Nhén tao

Poan mdi PCR

101

ctacggaaca agaggtgcca ac

<210>
<211>
<212>
<213>

<220>
<223>

<400>

102

22

ADN
Nhén tao

Poan mdi PCR

102

ctacggaaca agaggtgcca at

<210>
<211>
<212>
<213>

<220>
<223>

<400>

103

22

ADN
Nhan tao

Poan mdi PCR

103

ctacggaaca agaggtgcca at

<210>
<211>
<212>
<213>

<220>
<223>

<400>

catctagtca ctcaaagaat tgctat

104
26
ADN
Nhé&n tao

Poan mdi PCR

104

22743
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19

22

22

22

26





