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Linh vue k§ thuit dwec dé cap

Séang ché d& cap dén bép cai c6 tinh khang bénh mébc swong va phuong phap
nhan giéng bép cai c6 tinh khang bénh mdc swong nay. Cu thé hon 13, sang ché dé cap
dén bip cai c6 gen khang bénh mdc swong nam trong ving 1an can cia cac locut duoc

néu trong SEQ ID NO. 1 dén SEQ ID NO. 7, va phuong phap nhan giéng bip cai nay.

Tinh trang ky thuit cia sang ché

Bénh méc swong & cdy thuéc ho Brassicaceae 1a bénh giy ra boi
Hyaloperonospora brassicae, thude 16p ndm trimg, va gay hai cho nhiéu loai cdy trong
nhu 12 loai Brassica oleracea bao gdm bép cai, cai Brussel, stp lo, béng cai xanh, su
hao, chi Brassica rapa bao gém cai thao, cu cai, va cai bo xo61 Nhat, va chi Brassica
napus bao gdm cai dau.

Céc tridu chimg ctia bénh nay chil yéu duogc tim thdy & 13; cac ddm mau vang
dén nau nhat v6i dudng vién khong rd rang duoc hinh thanh va dan din mé rong, va 14
kho héo, theo d6 sy ting trudng bi anh hudng bat loi (Fig. 1). Néu phan bong ctia bong
cai xanh va stp lo, hogc ré cti cai hodc cli cai cay Nhat Ban bi nhiém bénh, su ddi mau
nau hodc den xay ra bén trong va bén ngoai cic md, diéu nay lam giam dang ké gia tri
thuong mai cta chung. Pic biét trong mdi truong 4m udt, bénh nhanh chéng lay lan
va gdy ra thiét hai nghiém trong, do d6 viéc kiém soat héa hoc bang thudc diét ndm
thuong dugc thuc hién.

Bép cai (B. oleracea var. capitata), 1a mot trong nhiing ciy tréng quan trong
nhét trong loai Brassica oleracea, gdbm nhiéu giéng phong phu, va giéng pht hop véi

dat va khi hau trong nuéc dugce trong ¢ nhi€u quoc gia trén the gidi.
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Tuy nhién, mic du bip cai gdbm mot s§ dong biéu hién tinh khang lai bénh
méc suong theo kidu gen chua dugc biét dén va c6 thé 1a do cac yéu té dinh luong,
nhung su ¢ mit cia cac giéng khéng bénh mdc suong cb yéu t6 khang bénh don troi
chua duoc biét dén.

Do d6, tai cac khu vic bénh mbc swong thudng xay ra, kiém so4t bénh bang
thudc diét nAm phai duoc tién hanh dé giam bénh, va diéu nay doi hoi nhidu cong stc
vA tién bac. Do d6, mong muén phat trién nguyén liéu nhan gidng va gibng khéng
bénh.

Tuy nhién, du nhu ciu I6n, gidng bip cai khang bénh méc swong chua dugc
tao ra nhu cdc tac gia sang ché dugc biét. Ly do cho diéu nay c6 thé 1a ngudn gen bip
cai khong bao gdm yéu t6 khang bénh mdc swong hitu ich.

Trong khi d6, ddi véi bong cai xanh (B. oleracea var. italica) 1a loai c6 lién
quan dén bip cai, c6 mot sb bao cao vé phan tich di truyén vé yéu t6 khang bénh méc
suwong (Vi duy, J. Amer Soc Hort Sci (2001), vol. 126, p. 727 (Tai li¢u non-Patent 1),
Euphytica (2002), vol. 128, p. 405 (Tai liéu non-Patent 2), va Euphytica (2003), vol.
131, p. 65 (Tai liéu non-Patent 3)).

Tuy nhién, yéu t6 khang bénh & bong cdi xanh chua dugc dung trong nhan
gibng bép cai. Ly do cho didu nay c6 thé 1a dic diém hinh thai ctia bip cai va bong cai
xanh 1 hoan toan khac biét. Bong cai xanh c6 thé duoc lai v6i bip cai vi ca hai déu
thudc loai Brassica oleracea, nhung bdng cai xanh ¢ nhiéu dic diém khong can thiét
cho bip cai, cho nén bong cai xanh rét kho thao tac nhu vat liéu nhan gidng.

Danh sach tinh trang k¥ thuét cta sang ché
Tai liéu non-Patent
Tai liéu non-Patent 1: M. Wang et al., J. Amer Soc Hort Sci (2001), vol. 126,

pp. 727-, "Inheritance of True Leaf Stage Downy Mildew Resistance in Broccoli"
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Tai liéu non-Patent 2: M. W. Farnham et al., Euphytica (2002) vol. 128, pp.
405-, "A single dominant gene for downy mildew resistance in broccoli".
Tai liéu non-Patent 3: P. S. Coelho et al., Euphytica (2003) vol. 131, pp. 65-,

" Inheritance of downy mildew resistance in mature broccoli plants"

Bin chit k§ thuit cia sing ché
Vén d& cAn giai quyét cia sang ché

Muc dich cua sang ché 1a d& xuit bip cai méi c6 tinh khang dang ké lai bénh
méc suong, va phuong phap nhan gidng bip cai nay.
Phuong phép giai quyét van dé

Céc tac gia da phat trién cac d4u chudn (marker) lién quan dén yéu t6 khang
bénh mdc swong, va st dung chiing trong su két hop cia bong cai xanh va bap cai, va
thanh cong trong viéc nhan gidng dong bép cai c6 yéu t khing bénh mdc suong va
cling c6 gia tri thuong mai cao.

Cay thudc loai Brassica oleracea thu dugc bang cach lai gitta bong cai xanh
va bép cai cia céc tac gia c6 hinh déng gibng loai hoang dai trong thé hé lai ban dau va
thé hé lai nguoc dau tién. Sau do, cic tic gia da lap lai viéc lai nguoc nhim thay thé
ving gen khong lién quan dén bénh mdc suong bang kiéu gen ctia bap cai thong qua
viée lua chon céc ddu chuén lién quan dén tinh khang bénh mbc suong va viéc st dung
céc ddu chudn trén toan bo gen, do d6 nhan gidng thanh cong bap cai thé hién tinh
khéang lai bénh mbc suong cao.

Cu thé hon, cac tic gia da tim ra dong bong cai xanh c¢6 kha ning khang bénh
mdc suong c6 kha ning 4p dung cho nhiéu gidng va phat trién cac déu chun lién quan
dén céc yéu t6 khang ndm mdc do dong nay giit va chimg minh rang viéc st dung

chung cho phép nhéan giéng mot dong bap ci c6 gid tri cong nghiép cao. Viée st dung
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bép cai khang bénh mdc suong hoic phwong phap nhan gibng bép cai khang bénh mbc
swong duoc dé xuat theo sang ché cho phép truyén tinh khéng bénh mdc swong cho
bép cai d& bi bénh mdc suong.

Séng ché dua trén cac phat hién nay.

Cu thé hon, sang ché d xut cac phat minh sau day.

<1> Bép cai hodc thé hé con ciia n6 c6 tinh khang lai bénh mbc suong.

<2> Bép cai khang bénh méc swong hodc thé hé con ctia n6 theo <1>, ¢6 gen
khang bénh mbc suong ndm trong ving lan can cta locut theo mét hodc nhiéu trinh tu
bat ky trong c4c trinh tu tir SEQ ID NO. 1 dén SEQ ID NO. 7.

<3> Bép cai khang bénh mdc suong hoic thé hé con ctia né theo <1> hoic
<2>, c¢6 gen khang bénh mbc suong ma co thé phat hién boi mot hodc nhidu mdi c6
trinh tu nucleotit dugc néu trong SEQ ID NO. 8 dén SEQ ID NO. 21.

<4> Bip cai khang bénh mbc suong hodc thé hé con ctia né theo bat ky trong
s6 tir <1> dén <3>, trong d6 bénh mbc swong 1a bénh gy ra béi Hyaloperonospora
brassicae. |

<5> Bép cai khang bénh mbc swong hoic thé hé con cta no theo bat ky trong
sd tir <1> dén <4>, trong d6 gen khang bénh mdc suong duge tim thdy ¢ gibng bong
c4i xanh dic trung béi sé truy cap (Accession Number) FERM BP-22343.

<6> Bip cai khang bénh mdc swong hoic thé hé con ctia né theo bat ky trong
s tir <1> dén <4>, trong d6 gen khang bénh mbc swong duge tim thdy & gidng bép cai
dac trung boi sb truy cap FERM BP-22344.

<7> Phan than bip cai hodc thé hé con ctia n6 theo bat ky trong sb tir <1> dén
<6>.

<8> Hat cua bép cai hodc thé hé con cua né theo bat ky trong s6 tir <1> dén

<6>.
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<9> Bp c4i doi con ddu tién hodc phin ctia n6 c¢6 tinh khang lai bénh mdc
suong dac trung bdi s6 truy cdp FERM BP-22344, hodc hat cua bép cai ndy.

<10> Phwong phép nhan gidng bép cai khang bénh méc suong, bao gdm dua
tinh khang bénh mdc suwong tir cdy thudc loai Brassica oleracea c6 tinh khang lai bénh
mbc suwong vao bip cai mong mudn.

<11> Phuong phép nhan gidng bip cai khdng bénh mdc swong, bao gém dua
tinh khang bénh mbc swong tir cay thudc loai Brassica oleracea c6 tinh khang lai bénh
méc suong vao bip cai mong mudn, tinh khang bénh mdc swong duge xac nhan boi
gen khang bénh mdc suwong ndm trong ving 1an cn cta locut theo trinh tu bat ky trong
s6 cac trinh tu tir SEQ ID NO. 1 dén SEQ ID NO. 7.

<12> Phuong phép nhén giéng bép cai khang bénh méc suong theo <10> hosc
<11>, trong d6 cy thudc loai Brassica oleracea c6 tinh khang lai bénh méc suong 13
cy thudc loai Brassica oleracea khac ma khong 13 bap cai.

<13> Phuong phép nhén giéng theo bat ky trong s6 tir <10> dén <12>, trong
d6 cay thudc loai Brassica oleracea c6 tinh khang lai bénh méc suong 1a gidng sé truy
cdp FERM BP-22343.

<14> Phuong phap nhan giéng theo <10> hodc <11>, trong d6 cdy thudc loai
Brassica oleracea ¢6 tinh khang lai bénh méc swong 14 giéng bép ci dic trung bdi s6
truy cap FERM BP-22344.

<15> Phuong phép nhén giéng theo bat ky trong s6 tir <10> dén <14>, trong
d6 viée dua tinh khang bénh mébc swong vio bip cai mong mudn dat dugc biang lai
nguoc bap cai lién tuc.

<16> Phuong phéap nhén gidng theo bét ky trong s tir <10> dén <15>, bao
gém phéan tich sy c6 mat clia gen khang bénh méc swong str dung mot hodc nhiéu trinh

tu ADN duoge néu trong SEQ ID NO. 1 dén SEQ ID NO. 7, hodc mét hodc nhiéu mdi
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hodc cip mdi ma c6 thé khuéch dai trinh tw ADN.

<17> Phuong phép nhan gidng theo <16>, trong d6 mdi dugc thé hién bang
mot hodc nhiéu trinh tr bt ky trong sb c4c trinh tir tir SEQ ID NO. 8 dén SEQ ID NO.
21.

<18> Phuong phép nhén giéng theo bét k¥ trong s6 <10> dén <15>, bao gdbm
phén tich sy ¢6 mit clia gen khang bénh mdc suong sir dung mét hodc nhiéu moi bat
ky mang trinh ty nucleotit dugc néu trong SEQ ID NO. 8 dén SEQ ID NO.21.

<19> D4u chuén ¢6 trinh tr nucleotit dugc néu trong SEQ ID NO. 1 d&én SEQ
ID NO. 7, ddu chudn c6 kha ning phat hién locut khang bénh mdc suong trong ciy
thudc loai Brassica oleracea.

<20> Bd mdi bao g@)m mdt hodc nhidu mdi co trinh ty nucleotit dugc néu
trong SEQ ID NO. 8 d¢én SEQ ID NO. 21, bd mdi c6 thé phat hién locut khéng bénh
mdc suong trong ciy thudc loai Brassica oleracea.

<21> Phuong phap phat hién tinh khang bénh mdc suong trong cay thudc loai
Brassica oleracea, bao gém stt dung mot hodc nhiéu d4u chuén c6 trinh tu nucleotit
duge néu trong SEQ ID NO. 1 dén SEQ ID NO. 7, hodc mdt hoic nhiéu méi ¢6 trinh

tu nucleotit duoc néu trong SEQ ID NO. 8 dén SEQ ID NO. 21.

Hiéu qua co 191 theo séang ché

Bip cai khang bénh mbc swong theo sang ché cé tinh khang lai bénh mdc
suong dang chu y gy ra bdi Hyaloperonospora brassicae. Thém vao do, st dung bép
cai khang bénh méc suong theo sang ché nhu 13 vt liéu cho phép nhén gidng hon nita
dong bip cai khang bénh mbc suong. Hon nita 13, st dung diu chuén lién quan dén
tinh khang bénh méc suong theo sang ché cho phép phat hién hodc lua chon tinh

khang bénh mébc suong ngay ca khi khong tién hanh thi nghiém nhiém ching nao. Viéc
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trdng dong bip cai da dugc nhan gidng theo sing ché cho phép trong bép cai ngay ca
tai cac khu vuc trc‘A)ng khé khan vi sy xuét hién cta bénh mbc suong, va giam cong slc
va tidn bac cua thudc phun diét ndm vén can thiét trong viéc trdng. Thém vao d6, bip
cai khang bénh mdc swong theo sang ché cho phép van chuyén rau twoi dugc tréng v6i
luong gidm thube phun héa hoc, va hon nita ngin chin su xuét hién coa bénh, diéu nay

cho phép thu hoach rau tuoi véi ning suit san phim cao.

MO ta vin tit cic hinh vé

Fig. 1 minh hoa triéu chimg bdi thi nghiém nhiém chiing bénh mbc suong (bén trai
minh hoa dong d& bi bénh, va bén phai minh hoa dong khang bénh). Trong hinh, ddi
v6i dong dé bi bénh bén trdi, sy hinh thanh thuong tbn tir vang dén nau di dugce quan
sat trén bé mit 14.

Fig. 2 minh hoa hinh anh dién di ctia ADN déu chuin lién quan dén ving phu can cua
yéu t6 khang bénh mbc swong (Vi du 2).

Fig. 3 minh hoa ban dd lién két trong ving phu cén ctia yéu t6 khang bénh mdc suong
(Vidu3).

Fig. 4 minh hoa chi s§ vé mtic d6 nghiém trong cta bénh trong san xuét thir nghiém
thuc diactavidu 5

Fig. 5 minh hoa két qua san xuét thir nghiém thuc dia cua dong bép cai di duoc nhan
gibng theo sang ché (Vi du 5), bao gdm tinh trang ctia "CB-20" (dong b6 me ban dau)
va dong cling ngudn gbe duoc chuyén vao yéu t6 khang bénh mdc suong.

Fig. 6 minh hoa két qua san xuét thir nghiém thuc dia cua ba dong bép cai da duoc
nhan giéng theo sang ché (Vi du 5).

Fig. 7 minh hoa két qua san xudt thtr nghiém cua giéng bap cai doi con dau tién (F1)

sir dung dong bap cai bd me "DMR-CB-20" da dugc nhan gidng theo sang ché (Vi du

-8



38946

6).

Fig. 8-1 minh hoa trinh tu nucleotit cua du chuén (DMTLR-1 dén DMTLR-7).
Fig. 8-2 minh hoa trinh ty nucleotit cia ddu chudn (DMTLR-1 d&n DMTLR-7).
Fig. 8-3 minh hoa trinh tyr nucleotit ctia diu chudn (DMTLR-1 dén DMTLR-7).
Fig. 8-4 minh hoa trinh tu nucleotit ctia d4u chuin (DMTLR-1 dén DMTLR-7).

Fig. 8-5 minh hoa trinh tir nucleotit ctia diu chudn (DMTLR-1 dén DMTLR-7).

MBS ta chi tiét sang ché

Séang ché dugce mo ta chi tiét sau day.

Bép cai khang bénh mdc suong

Nhu dugc mé ta & trén, sang ché dé cap dén bép cai c6 tinh khang lai bénh
mbc swong (bdp cai khang bénh mébc swong), hoic thé hé con ctia no.

Trong ban mod ta ndy, “thé hé con” bao gdm cdy lai thu dugc tir phép lai bap
cai khang bénh mbc swong theo sang ché va ciy thudc loai Brassica oleracea ma c6
th8 lai v6i ciy nay. Theo d6, “thé hé con” ciing bao gdm, vi du, ciy thu dugc bing lai
bép cai khang bénh mébc suong theo séng ché nhu 1a cdy cho ph4n (cdy bd) va cay
thudc loai Brassica oleracea nhu 1a cay cho hat (cdy me) ma cé thé lai v6i cay nay.
Thém vao d6, "thé hé con" ciing bao gdm, vi du, ciy thu dugc bing dung hop té bao
ctia bép cai khang bénh mbc swong theo sang ché va ciy co thé dung hop véi bép cai,
va cdy lai khéc loai.

Thuét nglt "ciy thudc loai Brassica oleracea" cé nghia la cay ho cai, 1a cay
thudc loai Brassica oleracea thudc chi Brassica, va bao gém, vi du, B. oleracea var.
capitata (bap cai), B. oleracea var. italica (bdng cai xanh), B. oleracea var. botrytis
(sup lo), B. oleracea var. gemmifera (cai brussel), B. oleracea var. gongyloides (su

hao), B. oleracea var. acephara (bap cai hoa, cai xodan), va B. oleracea var. albograbra
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(c&i xoan Trung Quéc).

"Bép cai" & diy nghia 12 loai cdy thuc vé loai Brassica oleracea, va 13 ciy
dugc phan loai 1a B. oleracea var. capitata.

Trong ban mo ta nay, "bénh mbc suong" c6 nghia 12 bénh gay ra béi nim
trimg thudc ho Peronosporaceae, t6t hon la bénh gy ra boi Hyaloperonospora
brassicae. Theo d6, tinh khang lai bénh mbc suong & day c6 nghia 14 khang lai bénh
gy ra boi loai gay bénh nay.

Theo d6, bip cai khang bénh mbc swong theo séng ché thé hién tinh khéng lai
nidm mdc suong (t6t hon 1a Hyaloperonospora brassicae), va cho biéu hién don vuot
trdi. Viéc st dung cdy nay nhu 1a vat lidu cho phép nhan gidng dong bd me bap cai
mdi ¢6 tinh khang bénh mdc suong.

"Dong b me” & diy c6 nghia Ia dong da duge nhin gidng dé tao ra giéng lai
va thudng gibng lai duoc tao ra bing lai hai hoic nhiéu dong b6 me c6 kiéu hinh khac
nhau.

Theo d6, "tinh khang bénh mdc suwong" theo sang ché cé nghia 14 tinh khéng
lai loai gay bénh mdc swong Hyaloperonospora brassicae, va cu thé hon dua vao yéu
t6 ndm trong ving l4n can ciia SEQ ID NO. 1 dén SEQ ID NO. 7.

Nghia 14, theo phuong &4n duoc uu tién theo sang ché, bép cai khang bénh mbc
swong hogc thé hé con ctia n6 theo séng ché c6 gen khang bénh mdc suong nim trong
vung lan cin cua locut theo mdt hodc nhiéu trinh tu bét ky trong céc trinh tu tir SEQ
ID NO. 1 d&n SEQ ID NO. 7.

0 day, dinh nghia "néu trong mot hodc nhiéu trinh tu bét ky trong s6 SEQ ID
NO. 1 dn SEQ ID NO. 7" bao gdm trudng hop ma trinh tw nucleotit dugc néu trong
SEQ ID NO. 1 dén SEQ ID NO. 7 nim trong pham vi trinh tu dinh danh nhat dinh,

hodc ndm trong pham vi ¢ dot bién timg phan. Trinh tw nim trong pham vi ¢6 thé
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thao tac gidng nhu SEQ ID NO. 1 d¢én SEQ ID NO. 7 c6 thé hiéu d& dang bdi nhimg
ngudi ¢ hidu biét trung binh trong linh vyc.

Theo d6, vi du, dinh nghia "theo mot hodc nhiéu trinh tu bat ky trong cac trinh
tu tr SEQ ID NO. 1 dén SEQ ID NO. 7" duoc sir dung theo cach bao gém theo mét
hodc nhiéu trinh tu bat ky trong c4c trinh tir nucleotit tir (a) dén (c):

(a) mdt hodc nhiéu trinh tu nucleotit bat ky dugc néu trong SEQ ID NO. 1 dén
SEQ ID NO. 7.

(b) mét hodc nhiéu trinh ty nucleotit bt ky c6 do twong ddng trinh tu 12 95%
hodc cao hon so véi trinh tu nucleotit dugc néu trong SEQ ID NO. 1 dén SEQ ID NO.
7,va

(c) mdt hodc nhiéu trinh ty nucleotit bt ky duoc tao bang cach x6a, thé, chén,
va/hoic thém mdt hodc nhiéu trinh tu nucleotit durge néu trong SEQ ID NO. 1 dén
SEQ ID NO. 7.

Do d6, theo phuong 4n dugc wu tién cua sang ché, bip cai khang bénh mdc
suong hodc thé hé con ctia né theo sang ché duoc coi nhu 14 ¢6 gen khang bénh mdc
swong nim trong ving lan cin cua locut theo mot hodc nhiu trinh ty nucleotit bat ky
theo cac phan tir (a) dén (c) da duge mo ta & trén.

Trong phan (b), "c6 do tuong ddng trinh tur 14 95% hoic cao hon so v6i trinh
tu nucleotit duoc néu trong SEQ ID NO. 1 dén SEQ ID NO. 7" bao gdm s SEQ ID c6
d6 tuong ddng trinh tu it nhit 95%, tét hon 1a it nhat 96%, tham chi tét hon nita la it
nhat 97%, tham chi t&t hon nita 1a 98%, and ddc biét tot hon 1a it nhat 99% so vdi trinh
tu nucleotit duoc néu trong SEQ ID NO. 1 dén SEQ ID NO. 7 dugc tinh toan bang
cach st dung thuat todn dé tim tuong dong nhu BLAST va FASTA (vi dy, st dung
tham s& mac dinh hodc cai dat ban dau).

Thuat ngtt "trinh tu tuong ddng" & day co6 nghia 1a, vi du, phén trim (%) cla
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sb nucleotit twong ddng so v6i tdng s6 nucleotit bao gdm khoang céch, khi hai trinh ty
bazo (nucleotit) duogc sip xép thang hang (khoang cach cé thé duoc chuyén vao hoic
khong duge chuyén vao).

Trong phﬁn (c), "nhiéu" trong "xo0a, thé, chén, va/hodc thém mot hodc nhiéu
trinh ty nucleotit dugc néu trong SEQ ID NO. 1 dén SEQ ID NO. 7" 13, vi du, khoang
10, t6t hon 13 tam, t&t hon nita 13 s4u, tham chi tt hon nita 12 ndm, tham chi t5t hon
nita 1a bdn, thdm chi con t5t hon nira 14 ba, va tham chi con tt hon nita 14 hai, va dic
biét t6t hon 13 mot.

Theo phuong 4n duoc wru tién cia sang ché, SEQ ID NO. 1 dén SEQ ID NO. 7
c6 thé tuong tmg 12 SEQ ID NO. 22 dén 28. SEQ ID NO. 22 dén 28 bao gdm trinh tu
bén ngoai trinh tu cua SEQ ID NO. 1 dén 7 nim giita cic mdi (bao gdm trinh tw mdi),
va duoc tim ra bdi cac tac gia trong vi du 2 dugc mo ta dudi day.

Theo d6, cum tr "theo modt hodc nhiéu trinh trr bit ky trong céc trinh tir tir
SEQ ID NO. 22 dén 28" ¢6 nghia 14 chi phin cta SEQ ID NO. 1 dén 7 dugc bao gdm
troang cac trinh ty nay bao gém theo mot hodc nhiéu trinh tur bét ky trong céc trinh tu
nucleotit (a) dén (c) duoc mé ta & trén, va truong hgp ma SEQ ID NO. 22 dén 28 theo
mdt hodc nhidu trinh tu nucleotit (a) dén (c') bat ky.

(a'") mdt hodc nhiéu trinh tw nucleotit bit ky duoc néu trong SEQ ID NO. 22
dén SEQ ID NO. 28,

(b") mot hodc nhiéu trinh tu nucleotit bit ky ¢ do twong dong trinh tw 1a 95%
hodc nhiéu hon so véi trinh tu nucleotit duge néu trong SEQ ID NO. 22 dén SEQ ID
NO. 28, va

(¢') mdt hodc nhidu trinh tu nucleotit bat ky dugc tao béng x6a, thé, chén
va/hodc thém mot hodc nhiéu trinh tu nucleotit duoc néu trong SEQ ID NO. 22 dén

SEQ ID NO. 28.
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Trong phén (b')," ¢6 d6 tuong ddng trinh tur 1a 95% hogc nhiéu hon so véi
trinh tu nucleotit duge néu trong SEQ ID NO. 22 d&n SEQ ID NO. 28" bao gdm s
SEQ ID ¢6 trinh tu tvong ddng it nhit 95%, t6t hon 13 it nhit 96%, tham chi t5t hon
nita 13 it nhét 97%, tham chi tot hon nita 13 98%, va dic biét tot hon la it nhat 99% véi
trinh tu nucleotit dugc néu trong SEQ ID NO. 22 dén SEQ ID NO. 28 duoc tinh toan
bing cach sir dung thuft todn dé tim tuong ddng nhu BLAST va FASTA (vi du, st
dung tham s6 mac dinh hodc cai dit ban dau).

Trong ph@m (c"), "nhiéu" trong "xoa, thé, chén, va/hodc thém mét hodc nhiéu
trinh tu nucleotit dugc néu trong SEQ ID NO. 22 dén SEQ ID NO. 28" 14, vi du,
khoang 10, t5t hon 1a tAm, t6t hon nira 12 séu, thdm chi t6t hon nita 13 nim, thAm chi
t5t hon nita 12 bdn, thAm chi con tdt hon nita 12 ba, va thim chi con tdt hon nita 12 hai,
va dic biét tét hon 1a mot.

DPéi v6i “ving 1an can” duge dé cap theo sang ché, mtrc d6 cua khoang cach
c6 thé d& dang duoc hidu boi ngudi c6 hidu biét trung binh trong linh vuc k¥ thuat tir
mdi lién hé gifta vi tri ctia diu chudn va gen khang bénh mdc swong, va thong thuong
quen thudc voi ngudi cd hiéu biét trung binh trong linh vuc k¥ thuat. Vi du, phu thudc
vao didu kién phan tich, khoing cach c6 thé khoang 10cM hodc it hon (vi du 7cM).

Thém vao d6, bang cach sir dung trinh tu nucleotit dwgc néu trong SEQ ID
NO. 1 dén SEQ ID NO. 7 nhu 1a d4u chuén, sy c6 mit cia gen khang bénh mdc swong
ndm trong ving lan cin cda chiing c6 thé tinh toan va x4c nhan tir cac locut theo trinh
tu nay.

Theo d6, phuong 4n khéc theo sang ché dé xut ddu chudn ma c6 thé phat hién
locut khdng bénh mdc swong trong cay thudc loai Brassica oleracea, dau chuan c6
trinh tu nucleotit bat ky duoc néu trong SEQ ID NO. 1 dén SEQ ID NO. 7.

Sang ché ciing dé xudt phuong phap phat hién tinh khang bénh mdc suong
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trong cdy thudc loai Brassica oleracea, bao gém phat hién su c6 mat cia gen khang
bénh mbc suong bing cach st dung déu chuin theo mét hodc nhidu trinh tw ADN bt
ky duoc néu trong SEQ ID NO. 1 dén SEQ ID NO. 7.

"Trinh tu nucleotit bt ky dwoc néu trong SEQ ID NO. 1 dén SEQ ID NO. 7"
c6 thé bao gdm trinh tu nucleotit bit ky theo muc (a) dén (c) dugc md ta & trén, cling
nhu gen khang bénh mbc swong c6 thé dugc du kién.

Su phat hién cua ddu chuin nay c6 thé duge thuc hién theo phuong phép da
biét boi ngudi ¢6 hiéu biét trung binh trong linh vuc k¥ thuat, nhu 1a phuong phap
PCR, phuong phap real time PCR, phuong phap RFLP, phuong phdp LAMP, hodc
phuong phéap dinh typ SNPs st dung chip.

Nhu duge md ta & trén, sir dung ddu chuin nay va phuong phap phat hién cho
phép xac nhan ddi tugng c6 phai 1a "bép cai khang bénh méc suong hodc thé hé con
cua né céd gen khang bénh mbc suong nam trong vung lan cén cua locut theo mot hoac
nhidu trinh tu bt ky trong céc trinh tw SEQ ID NO. 1 dén SEQ ID NO. 7".

Phuong 4n dugc uu tién theo sang ché bao gdm gen khang bénh mbc swong
ma c6 thé duge phat hién bdi mot hodc nhidu mdi hodc cip mdi c6 thé khuéch dai trinh
tu ADN duoc néu trong SEQ ID NO. 1 dén SEQ ID NO. 7.

Theo phuong an duoc uvu tién hon nita theo sang ché, bap cai khang bénh méc
swong hoic thé hé con ctia né theo sang ché c6 gen khang bénh mdc swong ma cé thé
dugc phat hién boi mot hodc nhiéu mdi bét ky c6 trinh tu nucleotit dugc néu trong
SEQ ID NO. 8 dn SEQ ID NO. 21. Mbi sau dy c6 thé dugc goi la "dau chuin
DMTLR".

J day, khi ADN déu chudn "c6" trinh tw nucleotit, c6 nghia 1a ddu chuan c6
trinh tu nucleotit. Dbi voi ADN ddu chudn theo sang ché, mot hodc nhidu (vi du 14,

mot, hai hodc ba, t5t hon 1a mot hodc hai, t6t hon nita 14 mot) nucleotit bét ky nam
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trong trinh tu nucleotit tuong img c6 thé duoc thé, x6a, thém, hodc x6a, hoic, trinh tur
¢6 thé bao gdm phan trinh tw nucleotit twong tmg va c6 dic diém nhét dinh. Trong céc
truong hop nay, tir “c6” c6 thé dugc thay thé bang “bao gdm”. Thém vao d6, khi viéc
thé, x6a, thém, hodc x6a mot nucleotit duge chép nhan, “cd” cb thé dugc thay thé béng
“thyc chit bao gdm”,

Tinh khéng bénh méc suong & diy c6 thé phat hién va x4c nhan bang cach
tiéng hanh PCR sir dung mdi theo trinh tw nucleotit 8 dén 21.

Phuong 4n khéc theo sang ché dé xuét bd mbi ma c6 thé phat hién locut khang
bénh mébc suong trong cdy thudc loai Brassica oleracea, bd mdi bao gém mot hoac
nhiéu mdi bét ky ¢6 trinh ty nucleotit dugc néu trong SEQ ID NO. 8 dén SEQ ID NO.
21.

Phuong 4n khéc theo sang ché dé xuét phuong phép phét hién tinh khdng bénh
mbc suong trong ciy thudc loai Brassica oleracea, bao gbm str dung mot hodc nhiéu
d4u chudn bét ky 6 trinh tu nucleotit dugc néu trong SEQ ID NO. 1 d¢én SEQ ID NO.
7, hodc mot hoac nhiéu mdi bat ky ¢6 trinh ty nucleotit dugc néu trong SEQ ID NO. 8
dén SEQ ID NO. 21.

Viéc sir dung ADN dau chuén nay cho phap nhan gidng hiéu qua dong bép cai
moi ¢é tinh khang bénh mbc suong, ma khong cén lua chon boi thi nghiém nhiém
ching nao.

Bép cai khang bénh mbc suong theo sang ché c6 cac dic diém sau day.

(1) Cu thé 13, bip cai khang bénh méc suong theo sang ché 1a cay trong c6
trinh tu ADN bét ky SEQ ID NO. 1 dén SEQ ID NO. 7 trong vung lan cén cta locut
khang bénh méc swong, va th8 hién tinh khang bénh mdc suong do su bao gbm cac
alen.

(2) Viéc st dung dong c¢6 trinh ty duge mo ta ¢ trén nhu la vat liéu lai cho
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phép nhan giéng dong bép cai bd me c6 tinh khéang bénh mbc swong. Viée chuyén vao
tinh khang bénh méc suong c6 thé duge xac nhan bang thi nghiém nhiém chung. Thay
vao d6, ddu chuin c6 thé duoc thiét k& tir ADN d4u chuén d4 tao ra dua vao SEQ ID
NO. 1 ¢én SEQ ID NO. 7, va trinh tur ADN nam trong ving 1an can ctia SEQ ID NO. 1
dén SEQ ID NO. 7 dua vao thong tin duge cong bd va dugce ding dé chon céc cay
khang. Hon nfita, viéc dung d4u chudn trong ving 14n cin cta locut khang bénh mde
swong cling cho phép chon céc dic diém doc lap tir cac dic diém khong dich c6 lién
quan dén locut khéng bénh méc swong da dugc tach riéng.

(3) Do d6, bip cai theo sang ché dugc tao ra c6 tinh khéng lai tac nhan gay
bénh méc suong, Hyaloperonospora brassicae, va do d6 cho phép giam cong sirc va
tién bac cho thudc phun diét ndm d kiém soat bénh trong thoi ky tréng

Theo phuong 4n duoc uu tién theo sang ché, bip cai khang bénh méc suong
hogc thé hé con ctia n6 theo sang ché c6 thé 1a bat ky dudi day:

1) bép cai khang bénh méc suong hoic thé hé con ctia n6, ma gen khang bénh
méc swong duoc tim thdy & gibng bong cai xanh dic trung boi s6 truy cap FERM
BP-22343;

2) bip cai khang bénh méc suong hoic thé hé con ctia n6, ma gen khang bénh
méc swong duge tim thiy & gibng bap cai dic trung boi sd truy cap FERM BP-22344;
va

3) bép cai thé hé con dau tién c6 tinh khang lai bénh mdc swong, ma dic
trung boi sé truy cap FERM BP-22344.

O déy, gen khang bénh mbc swong duge "tim thdy" c6 nghia 1a gen ton tai
trong gidng cu thé ma dugc bao gbm trong bép cai khang bénh mdc swong hodc thé
hé con cta né. Cu thé hon 14, bép cai khang bénh méc suong hodc thé hé con cta

no c6 gen khang bénh mdc swong duoc tim thay trong gidng bong cai xanh dic
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trung béi s6 truy cap FERM BP-22343 bao gbém giéng bong cai xanh dic trung boi
s6 truy cap FERM BP-22343 hoic gidng bat ky néu chiing c¢6 gen khang bénh méc
swong dwoc tim thiy trong gibng bong cai xanh dic trung boi sb truy cap FERM
BP-22343.

Theo phwong 4n khac, sang ché ciing dé cap dén mot phan cia co thé thuc
vét ciia bip cai khang bénh mébc swong hodc thé hé con ciia n6 theo sang ché, hoic
hat cta ching.

"Mot phén ctia co thé thuce vat" bao gdm cac co quan nhu hoa, 14, than, va 18,
hoic m6t phin hodc mé clia chiing, hodc t& bao hoic tap hop té bio tir nhing co quan
hodc mé nay.

Phuong phép nhan gidng bép cai khang bénh méc swong

Phuong phap nhan giéng bip cai khang bénh mdc swong theo sing ché bao
gdm, nhu dugc md ti & trén, dua tinh khang bénh méc swong tir ciy thudc loai
Brassica oleracea c6 tinh khang lai bénh méc swong vao bép cai mong mudn.

Cay thudc loai Brassica oleracea c6 tinh khang lai bénh méc swong" c6 nghia
1a cdy thudc loai Brassica oleracea ma c6 kha ning han ché su sinh truéng va phat

“trién ctia bénh mbc suong  (t6t hon 13 Hyaloperonospora brassicae) hodc ton thuong
do chung gdy ra, va co thé thu dugc bang cach, vi du 13, tién hanh thi nghiém nhiém
ching st dung tac nhan bénh mdc swong di dé xuat (t6t hon 1a Hyaloperonospora
brassicae), va danh gia lidu ciy c6 tinh khang lai chiing hay khong. Tét hon nita 13,
trong thi nghiém nhiém ching nay, yéu t6 khang dugc mang boi cay 1a cay thude loai
Brassica oleracea thé hién biéu hién troi don. Cu thé hon, vi du 13, thi nghiém nhiém
chung duogc tién hanh theo vi du 1 dugc mé ta dudi day, va thi nghiém cho phép xac
nhén liéu déi tuong c6 phai la "cay thudc loai Brassica oleracea c6 tinh khang lai bénh

mdc suong" ma c¢6 thé duge ding trong phuong phép nhan gidng theo sang ché.
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Tt hon 1, cay thudc loai Brassica oleracea c6 tinh khang lai bénh méc swong" 1
cay thudc loai Brassica oleracea ma khdng phai la bép cai.

T&t hon nita 13, cAy thudc loai Brassica oleracea c6 tinh khang lai bénh mbc
swong" 13 gidng bdng cai xanh dic trung boi s6 truy cap FERM BP-22343, hoic gidng
bip cai dic trung boi s6 truy cap FERM BP-22344.

Trong phuong phép nhan giéng theo sing ché, "dua tinh khang bénh médc
swong vao bip cai mong muén" c6 nghia 14 chuyén yéu t6 khang bénh mbc swong" ciia
cay thudc loai Brassica oleracea c6 tinh khang lai bénh mbc suwong" vao bip cai mong
muén sao cho truyén tinh khang bénh mdc suong vao bép cai.

“Bip cai mong mudn" cé nghia 1a bép cai ma khong c6 tinh khéng bénh mdc
swong, va bép cai co thé lai véi "cdy thudc loai Brassica oleracea c6 tinh khang lai
bénh mdc swong" va mong muén c6 tinh khang bénh mdc suong. Bip cai nay co dic
diém hitu dung nhur 1a bap cai.

"Tinh khang bénh méc swong" duogc dé cap o day c6 thé duoc xac nhan boi
cac phuong phép da dugc biét dén nhu 1 thi nghiém nhidm ching cia bénh moc
suong, cu thé hon, gen khang bénh méc suong nim trong ving 1an cin cta locut theo
m6t hoiic nhidu trinh tu bat ky trong céc trinh tr tir SEQ ID NO. 1 dén SEQ ID NO. 7.

Viéc dua tinh khang bénh mdc suong cé nghia 1a chuyén gen ma c6 thé biéu
hién tinh khang bénh mdc swong vao bap cai mong mudn. Theo sang ché, dién hinh 13,
viée chuyén nay co thé thu dugc cdy thudc loai Brassica oleracea c6 tinh khang lai
bénh mébc suong" va bip cai mong mudn, chon thé hé c6 tinh khang bénh méc suong
mong muén tir cic thé hé lai theo d6 thu duoc, va tién hanh lai nguwoc dung bap cai
nhu 12 bd me lai nguoc.

Phuong phap xac nhén tinh khang bénh mdc swong trong thé hé lai sau khi lai

c6 thé 1 thi nghiém nhiém ching cua bénh méc suong (vi du co thé dé cap dén vi du
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1), hodc viéc chon cdy khang co thé dung ADN dAu chuin duoc tao ra dua vao SEQ
ID NO. 1 dén SEQ ID NO. 7, va diu chun duoc thiét k& méi tir trinh tw ADN nim
trong vung lan can cta SEQ ID NO. 1 dén SEQ ID NO. 7, ma duoc chon duwa vio
thong tin d4 duoc cong bb. Dau chuin nay bao gdm du chudn c6 trinh tir bat ky trong
cac trinh tu nucleotit dugc néu trong SEQ ID NO. 1 dén SEQ ID NO. 7 va mdi c6
trinh ty nucleotit dwoc néu trong SEQ ID NO. 8 d¢n SEQ ID NO. 21. Phuong phap
x4c nhén ndy c6 thé ding trong qué trinh lai ngugc theo cach twong tu, theo d6 chon ra
thé hé con c6 tinh khang bénh méc suong.

Theo phuong 4n dwoc wu tién theo sang ché, phuong phap nhan giéng theo
sang ché bao gébm phan tich sw c6 mit clia gen khang bénh mdc suong ding mot hoic
nhiéu ddu chuén bét ky theo trinh tu ADN duoc néu trong SEQ ID NO. 1 dén SEQ ID
NO. 7, hosic mot hodc nhiéu mdi hodc cip mdi ma c6 thé khuéch dai trinh tw ADN. Tt
hon nita 13, mdi theo mot hodc nhiéu trinh tir bat ky trong cac trinh trr tir SEQ ID NO.
8 dén SEQ ID NO. 21.

Theo phuong 4n dugc uu tién theo sang ché, phuong phép nhan giéng theo
sang ché duoc tién hanh bing dua tinh khang bénh méc suong vao bép cai mong muén
bang lai nguoc lién tuc bip cai. Cu thé hon, phuong phap nhan gidng theo sing ché
bao gbm lai cdy thudc lodi Brassica oleracea c6 tinh khang lai bénh méc swong bip
cai mong mudn, lua chon thé hé lai c6 tinh khéng bénh mbc suong, va lai ngugc ching
lién tuc bing cach dung bip cai mong mudn nhu 1a b me lai ngugc.

Théng thuong, khi tién hanh lai nguoc, sé luong cua lai nguoc tét hon 1a
khoang tir nam dén bay.

Khi tién hanh lai nguogc hiéu qua, ADN ddu chuin trén toan hé gen co thé
duoc dung dé mang ddi tuong dén gan bd me lai nguoc trong giai doan dau.

Vi du 13, thé hé lai ngugce diu tién (BCIF1) 1a thé hé dugc tach ra, ty 1€ thay
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thé hé gen ctia mdi c4 thé 13 khac nhau va sy mé rong quy md quin thé cho phép dat
duge cac c4 thé ma 90% phan hé gen hogc hon thé hién kiéu hinh twong tr nhu bb me
lai ngugc. Viée chon cac ca thé niy cho phép su tuong thich cua cac phén khac ngoai
locut khang bénh mdc suong dbi véi kiéu hinh tuong tu nhur bb me lai nguoc véi s6
luong it thé hé.

Vi cong cu déc biét hitu dung nhu 1a ADN d4u chuén trén toan hé gen, khi c6
san thong tin trinh tw hé gen cua bd me lai nguge, ADN dAu chuén dua vao thong tin
6 thé duoc tao ra dé xac dinh kiéu gen cua locut.

Ngay ca khi khong c6 thdng tin trinh tu hé gen cua b6 me lai nguoc, ca thé
doc lap co kiéu gen gén v6i bd me lai nguoc c6 thé duge chon tir cac thé hé da duogc
tach ra st dung phuong phap PCR nghu nhién nhur 12 RAPD (ADN da hinh ngu nhién
khuéch dai), SRAP (da hinh lién quan dén trinh tu khuéch dai), hodc AFLP (da hinh
chiéu dai doan cét khuéch dai). Thay vao d6, néu c6 sin chip xac dinh kiéu gen SNP
(vi du la, san pham cﬁa Affymetrix hodc Illumina), da duoc thiét ké phan tich tudng
tan phan tdn SNP trong hé gen, cOng cu nay cé thé dung cho phan tich.

Dong khang bénh méc suong duge nhan gibng theo d6 c6 thé dung khong chi
nhu 14 gidng truc tiép, ma con nhu 1a bb me hodic bd hoic me trong hé théng san XUt
hat F1.

Theo @6, phuong an khéc theo sdng ché ciing d& xuét phuong phép san Xuét
dong F1 st dung dong khang bénh mdc swong, ma thu duge tir phuong phap nhan
giéng theo sang ché, nhu 13 bd me hoic bd hodc me, va phuong phap san cuét hat cla

dong F1.

Vi du thue hién sing ché

Sang ché duoc mo ta cu thé dudi day voi sy tham khao dén céac vi du sau day,
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nhung sang ché khong bi gi¢i han t6i cac vi du nay.
Vidu I:

Bing cach str dung tai nguyén di truyén cta bong cai xanh cua Sakata Seed
Corporation nhu 1a vat liéu, hai dong bong cai xanh ("BR-23" va "BR-35") ma thé
hién tinh khéng lai ching mdc suong phan I4p (chung phén l4p Dm-A va Dm-B
(chiing phan 1ap Dm-B ¢6 phd gay doc rong hon dén nhiéu giong hon Dm-A) da dugc
phat hién.

Déu tién, d nhan biét locut khang bénh mébc suong mang béi cac dong khang
bénh niy, bing cich ding dong "BR-23" nhu 1a vét liéu, hai dong ("BR-4" va
"BR-24") thé hién tinh d& bi bénh d6i v6i hai ching phan 1ap mé ta & trén dugc lai,
theo d6 tao ra quin thé F2 va quan thé BC1F1 duoc thé hién trong bang 1.

Nhu 14 chi din thé hé, F1 c6 nghia 1a thé hé con diu tién, va BC1 c6 nghia la
thé hé tham gia lai nguoc mot 1an. Cu thé hon, "BC1F1" c6 nghia 14 thé hé tham gia lai
nguoc mot 14n sau khi vuot qua giai doan thé hé con dau tién.

Do d6, cic quan thé thu duogc dugce tham gia vao thi nghiém nhiém chung
dung chung phan lap véi pho gay doc rong hon 1a Dm-B.

Trong thi hghiém nhi®m ching, mic d6 nhiém bénh (muc do nghiém trong
cta bénh) duoc danh gia ddi voi 1a that thir nhat dén thir ba ctia mdi ca thé theo thang
diém mutrc d6 nghiém trong bénh sau day:

0: khdng c6 triéu chung,

1: @dm ndu dugc hinh thanh, khong hinh thanh bao t,

2: hinh thanh bao tr sang mau trén d6m nau,

3: hinh thanh bao tr vira, va

4: 6 lugng 16n bao tir hinh thanh.

Két qua duoc thé hién trong bang 1.
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Nhu két qua da chi ra, trong quén thé F2, ty 16 khéng bénh: dé bi bénh 1a 3:1,
trong khi & quin thé lai BC1F1 véi dong dé bi bénh, ty 1€ 1a 1 : 1. C4c phét hién nay

boc 16 yéu t6 khang bénh theo sang ché hoat dong theo kiéu trdi don.

Bang 1
Phan tich di truyén ding béng cai xanh"BR-23" (quin thé nho)
Gia tri . . | Mirc do nghiém trong
| LA : SO cé bénh A LA 1A Lz AA
Dong The hé mong thé : Quan the 1ap ban do
muon ol1]2]3]4
BR-23 Bomekhing | p.g_1.0| 39 29 | 10
bénh
BR-4 Bomedebi | p.g—0:1 | 20 20
bénh
BR-24 Bomedebl | pg=0:1 | 20 20
bénh
(BR-23 X BR-4) F2 R:S=3:1| 60 3 035] 1 [21] Qun tgg_llap ban
(BR-23 X BR-24) m R:S = 3:1 65 > laol 3 | 11 quan thg 1ap ban
do-2
BR-23 X (BR-23 X o1
BR.4) BCIF1 R:S=1:0 | 40 16 | 24
BR-23 X (BR-23 X | - o 1.
BR.24) BCIF1 RS=1:0| 39 7 |32
(BR-23 X BR-4) X .1 quan thé 14p ban
BRA BCIF1 RS=1:1| 39 3019 17 B3
BR-24 X (BR-23 X o1 quan thé 13p ban
BR.24) BCIF1 R:S=1:1| 40 1 (19 20 P

Vidu 2:

Trong bang 1, béng cach st dung quén thé F2 ma thé hién su tach biét giita
tinh khang va tinh d& bi bénh (qudn thé 14p ban dd-1 va -2) va quin thé BCIF1 (quin
thé 1ap ban dd-3 va -4) nhu 1a vét liéu, ddu chuin RAPD dugc tim kiém béi phuong
phép phan tich tich biét gdp (bulked segregant analysis method - BSA method).

Nhu 1a mdi RAPD, 1180 loai mdi 10mer dugc thiét ké bdi Operon
Technologies, Inc. va 460 loai moi 12mer mdi duoc thiét ké boi BEX Co., Ltd. da
duoc st dung.

Nhu 1a ADN gop, bdn c4 thé khang va bdn c4 thé d& bi bénh dugc chon tur
quén thé lap ban d6-04, va ADN cua chung duoc st dung dé tao moét ADN gop cua
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tinh khang va mot ADN gdp ctia tinh d& bi bénh dugc tao ra.

Nhu 12 dAu chudn RAPD sang loc so cdp, hai loai ADN gop dugce chuyén vao
RAPD (ADN da hinh khuéch dai nghu nhién - randomly amplified polymorphic ADN)
bing cach sir dung 1640 loai mdi, sau d6 chon 245 loai déu chuin thé hién dang da
hinh.

Trong sang loc thit cAp, hai c4 thé thé hién tinh khéng va hai c4 thé thé hién
tinh d& bi bénh dugc chon tir quin thé 14p ban db-4, va duge sit dung nhu 1a khuén
mAu dé chon 36 loai ddu chuan ma thé hién kiéu tuong ddng v4i dang da hinh duoc
thé hién trong sang loc so cap.

Trong sang loc cAp ba, bdn c4 thé thé hién tinh khang va bén c4 thé thé hién
tinh d& bi bénh dugc chon tir quin thé 1ap ban d6-4, va duoc st dung nhu 1a khuén
miu d& chon 11 loai d4u chudn ma thé hién kiéu twong ddng voi dang da hinh dugc thé
hién trong sang loc thir cap.

Trong giai doan nay, cac ddu chuan thé hién kidu tach biét gin gidng nhau nhu
1 kidu hinh duoc 4p dung cho tAt ca céc c4 thé clia quan thé 14p ban d5-1 ¢én Quén thé
1ap ban dd-4, va x4c nhan mirc do d6i 1ap gitra diu chuén nay va diém s cua kiéu hinh,
va diu chuin c6 mdi lién quan chdt ché véi kiéu hinh duoc chon.

Trong thi nghiém dugc mo ta & trén, by loai du chuin trong s6 11 loai dau
chuén da duoc xac nhan gan véi yéu t6 khang bénh mdc swong dugc phan tich trinh ty
nucleotit ctia manh ADN duoc khuéch dai, va mdi dic hiéu trinh tw duge thiét ké, theo
do thtr nghiém bién dbi sang SCAR (viing khuéch dai dic trung trinh tu - sequence
characterized amplified region).

PAu tién, manh ADN khuéch dai béng RAPD duoc cit ra tir gel agaroza, tich
dong, va sau d6 trinh tu nucleotit ctia chiing dugc phén tich. Két qua cua viéc nay la,

trinh tu nucleotit cha bay loai ddu chudn duoc md ta & trén (DMTLR-1 dén
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DMTLR-7) dugc md ta (twong tmg tir SEQ ID NO. 1 dn SEQ ID NO. 7) (Fig. 8).
Trong mo ta trinh ty, trinh tu tr SEQ ID NO. 22 dén 28 duoc mé ta dAu tién va cac
trinh tu ndy c6 trinh tu tir SEQ ID NO. 1 dén 7 kep gitta mdi SCAR (bao gdm trinh tur
mdi SCAR). Trong Fig. 8, trinh tu dugc chi ra véi ddu gach chan 1a mdi SCAR, va
trinh tu kep gitta mdi SCAR (bao gébm mdi SCAR) phu hop véi tuong img tir SEQ ID
NO. 1 dén 7.

Pé tach dong, pBluescriptll SK(-) (thu dugc tir Stratagene) duoc sir dung nhu
1a vecto, va IM109 (E. coli IM109, thu dugce tir Toyobo Co., Ltd.) duoc sit dung nhu 1a
té bao kha bién. Phan tich trinh tu nucleotit st dung trinh tw rADN ABI3130 (Applied
Biosystems).

DPéi véi ddu chuin ma trinh tu nucleotit d3 duoc giai ma, dé khuéch dai trinh
tw dich mot cach ddc hidu, mdi (SEQ ID NO. 8 dén 21) dugc thiét ké bang céch sir
dung phin mém "Primer 3" (phan mém hd tro thiét ké dé phan tng chudi polime
(PCR), phan mém ngudn mo) (Bang 2).

Thém vao d6, két qua thi nghiém dién di cia mdi (d4u chuén) (kiéu bang dién
di) duogc thé hién & Fig. 2.

DAu chuén theo d6 dugc phat trién theo sang ché duoc dé cap nhu la “d4u
chuin DMTLR".

Béng 2
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Tén dau chudn Trinh tw g::‘ ;;‘.;ux PCR (nhiée 46 ghwss 5::}"“ gioi Loai chithi Séhiéu trinh by
DMTLR-1-Fw CGGTCTTAGTTGATTTCTCAAG 55°C. 30 chuky Tadl Béngtedi SEQ ID NO. 8
DMTLR-1-Rv GATCACCCTGTACTAGCAATC SEQID NO. 8
DMTLR-2-Fw AGTAGGGAGTAAACCAACGAG o . . SEQ ID NO. 10

55°C, 30 chuky - Trdi
DMTLR-2-Rv CCAGCGAGTGCATATTAGGTTG SEQ ID NO. 11
DMTLR-3-Fw GTGCTCCGTCAAGATTCGAC 55°C, 30 chuky bl Dlngtrdi SEQID NO. 12
DMTLR-3-Rv GGAGCCTAATGAATCGAGAGGTAC SEQ ID NO. 13
DMTLR-4-Fw GCATCACTAAGTCAAGCAACT 55C. 30 chuky _ Teoi SEQ ID NO. 14
DMTLR-4-Rv CAATGAGGTTGTGCTTTCCTC SEQ ID NO. 15

-5~ CTCTGCAATAT CCTTGATG . .

DMTLR-5-Fw T TGT 55°C, 30 chuky Fokl . SEQ ID NO. 16
DMTLR~5-Rv GCAATTCAGTACACCAACCT ’ SEQ ID NO. 17
DMTLR-6-Fw  |GGATCTGACAGTAAGTAGGCT S5, 30 dhuig bl hngirdi SEQ ID NO. 18
DMTLR-6-Rv AATCTGAGATCTCGTTTCGTCA SEQ 1D NO. 19
DMTLR-7-Fw TTATAGAAGGCCTGTGTACGAC N R R . SEQ ID NO. 20

55°C, 30 chuky Hpal Dongtrdi
DMTLR-7-Rv GTGGCTTGGCTGGATATAGAA SEQ ID NO. 21

Vidu3

Bing céach str dung clng quan thé F2 nhu 13 quan thé 13p ban d6-2 duoc sir
dung trong vi du 2, tinh khang lai ching phan 14p bénh mdc suong Dm-A ciing duoc
nghién ctru.

Kich thuéc quan thé F2 13 240 ca thé (quan thé 1ap ban d6-5), va phan ung clia
mdi ca thé dbi véi Dm-A duoc nghién ctru; va trinh bay su tach biét trong bang 3. Thi
nghiém nhiém ching cta chung phan 1dp Dm-A duoc tién hanh va danh gia theo cach

tuong tu thi nghiém nhiém chiing ctia vi du 1.

Béng 3
Phan tich di truyén st dung bong cai xanh "BR-23" (quan thé 16n)
Gi 1 86 o Mirc d6 nghiém trong n thé 13
Dong Thé he ia tri ) 0ca bénh Quar} t ¢ lap
mong mudn | thé ban do
0 1 2 3 4
BR-23 B6 me
khang R:S=1:0 15 11 129 10 0 0
bénh
BR-24 B6 me d& .
bi bénh R:S=0:1 15 0 0 1|10 | 4
(BR-23 X BR-24) F2 RiS=3:1 | 240 | 123 | 54 | 3 | 52 | 8 | quantheldp
ban do6-5
BR-23 X (BR-23 X o1
BR-24) BCIF1 R:S=1:0 165 70 15 | 8| 66 | 6

Két qua khi so sénh v&i kiéu gen cua dAu chuin SCAR duoc tao trong vi du 2,
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mdi lién quan chit ché véi kidu hinh d& dugc xac nhan. Két qua 13, yéu t6 khang bénh
méc suong cua dong “BR-23” da duoc tinh toan dé thé hién phan ng khang lai hai
chung phén 13p véi mot gen don.

Dua trén co s& cla két qua phan tich & trén, mbi quan hé lién két gitta kiéu
hinh cta quin thé va diu chudn dugc phan tich bing cach st dung “Mapmaker 2.0”
(Whitehead Institute), 13 phin m&m d& phén tich mdi quan hé lién két ciia du chuén.

Két qua dugc thé hién trong ban db lién két trong Fig.3.

Két qua da chi ra yéu t6 khang nim trong ving 1an cin ctia SEQ ID NO. 1 dén
7 33 dugc tinh toan, dac biét trong vung lan can gén sat SEQ ID NO. 4 va SEQ ID NO.
5.
Vidu4

Déi voi dong "BR-35" khac véi dong "BR-23" dugce phan tich trong vi du 2,
d8 x4c nhan liéu n6 c6 cung yéu t6 khang v6i dong “BR-23”, quan thé tich bigt F2 véi
dong dé bi bénh “BR-13” dugc tao, va thi nghiém nhiém chiing st dung chiing phan
1ap Dm-A duoc tién hanh (Bang 4). Thi nghiém nhiém chtng sir dung ching phan I4p
Dm-A duoc tién hanh va tinh toan theo cach twong tw v6i thi nghiém nhiém chung

trong vi du 1.

Bang 4
Sb cathé 7dugc phan loai theo
y . o g6 ca | thang diém mirc 4o nghiém e s
Giong, dong Thé h¢ thé trong bénh quan thé 1ap ban do
0 1 2 3 4
N B me khang
BR-35 bénh 12 5 7
BR-13 Bome debi |, 8 | 4
bénh
BR-35 X BR-13 Fl1 12 1 9 2
(BR-35X BR-13) F2 F2 180 | 23 | 83 | 30 | 33 | 11 | quan thé lap ban d6-6

Hon nita, PCR duoc tién hanh bang cach sit dung SEQ ID NO. 8 va 9, kiéu
gen cua mdi ca thé dugce kiém tra, tAt ca 42 c4 thé ma locut thé hién loai dong hop
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khang va 83 c4 thé hién kidu di hop thé hién tinh khéng (Bang 5).

Béang 5

. So gé thé dugc phan loai theo thang
Gibng, dong Thé hé S6 ca diém muc do nghiém trong bénh

thé
0 1 2 3 4

Cé thé DMTLR-1 thé hién
dong hop tir khang trong F2 42 10 28 4 0 0
quan thé 14p ban do-6

C4 th8 DMTLR-1 thé hién

dihop tir trong quén thé F2 83 13 52 18 0 0
1ap ban dd-6

C4 thé DMTLR-1 thé hién

dong hop dé bi bénh trong F2 55 0 3 8 33 11

quan thé 13p ban d6-6

Béng 5 thé hién két qua phan loai 180 c4 thé cula qun thé l4p ban dd-6 trong
bang 4 theo kiéu gen cia ADN d4u chudn DMTLR-1.

Da hinh va kiéu hinh thé hién bodi diu chun c¢6 mdi lién quan cuc ky chat ché,
vi vay hai loai dong bong cai xanh khang bénh mdc suwong "BR-23" va "BR-35" dugc
tinh toan dé c6 yéu tb khang giéng nhau.

Gen khang bénh méc suong mang bdi "BR-35" ¢6 thé tim thdy & giéng bong
cai xanh F1 "Sawayutaka", Xuét phat tir "BR-35" nhu 1a mot cay bd hoidc me.

Hat ctia gibng bong cai xanh F1 "Sawayutaka" duoc ndp luu qudc t& (ndp hru
ban dau) & NITE-IPOD (Room 120, 2-5-8 Kazusakamatari, Kisarazu, Chiba) vao 18
théng tdm nam 2017 (md s6 nhan biét dugc dinh kém bdi nguoi ding ky:
SSC-BRO-17-001, s6 truy cap: FERM BP-22343).
Vidu 5

"BR-23" va "BR-35", 1a giéng bong cai xanh clia Sakata Seed Corporation,
duoc st dung nhu la vat liéu co6 tinh khang bénh mdc suwong, dong "CB-20", dong
"CB-35", dong "CB-23", hodc dong "CB-97" dugc chon tur bdn giéng (twong tmg céc

loai Yoshin, Kandama, mua xuén, va bong) nhu 1a bap cai dugce chuyén vao tinh khang,
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va duoc stir dung nhu 12 dong bb me lai nguoc trong thi nghiém lai.

Dé thuc hién lai nguoc (BC) hiéu qua, vé& co ban, phan tich ADN st dung dau
chudn DMTLR dugc tién hanh, cac ca thé bao gém locut khang bénh mdc swong nhu
1a di hop tir d& dugc chon, va cic dong bap cai "CB-20", "CB-35", "CB-23", va
"CB-97" dugc lai ngugce lién tuc trong khi kiéu hinh cia chiing duge xac nhan.

PAu tién, cac dong bong cai xanh "BR-23" va "BR-35" dugc lai voi cac dong
bép cai "CB-20", "CB-35", "CB-23", va "CB-97" dén khi thu duoc hat F1, va lya chon
ADN véi d4u chudn DMTLR va lai nguge dugc tién hanh.

Pé tién hanh lai nguoc hidu qua, Iya chon st dung 20 loai mdi RAPD dugc
tién hanh, tiép theo lua chon cac c4 thé thé hién kiéu gen gin giii voi "CB-20",
"CB-35", "CB-23", va "CB-97", ma 1a dong bd me lai ngugc cua cac dong lai ngugc.

Két qua 13, céc c4 thé ma diu chuin RAPD hoan toan tring khop voi dong lai
ngugc bd me cta ching duogc lwa chon trong thé hé BC2F1 trong "CB-20", va thé hé
BC3F1 trong dong khac "CB-35", "CB-23", va "CB-97".

Trong thé hé BC2F1 hoic thé hé BC3F1, tinh khang va tinh d& bi bénh dugc
phan biét véi dau chudn DMTLR, va mdi kiéu gen nay dugc nhan ban cung v6i dong
bb me lai nguoc ctia ching & mdt trong hai hodc ca hai Kakegawa Research Center va
Kimitsu Breeding Station ctia Sakata Seed Corporation.

Két qua dugc thé hién trong bang 6 va Fig. 4 dén 7.

Béang 6 thé hién két qua san xuét thir nghiém ctia dong duogc tao ra bang cach
chuyén yéu t6 khang vao dong bép cai "CB-20" trén cdnh ddng, va két qua tinh toan
muc d6 nghiém trong ctia bénh mdbc suong. Trong thé hé tach biét trong sudt qua trinh
lai nguogc, ca thé duge danh gid 1a c6 yéu t6 khang bénh mbc swong boi ddu chuin
DMTLR thé hién tinh khang ngay ca khi n6 1a di hop tir, va ca thé duoc danh gia 1a

khong co yéu t6 khang bénh mbc suong thé hién tinh dé bi bénh. Thém vao do, vé kiéu

-28-



38946

hinh, hinh dang than ¢ gin gibng loai Yoshin "CB-20" 1a dong b6 me lai nguoc.

Béang 6
i3 A Mtc d6 nghiém tron,
. Kigu gen dau £ .oz | b%nh ne Mirc 6 nghiém trong
Dong chuan So6 ca thé = bénh trune binh
DMTLR 01T 1 1 21T 3 - g
CB-20 S 18 3 3 12 2,5
Dong dang gen
(R) cia CB-20 R 18 17 ! L1
Dong dang gen
(R) cia CB-20 8 17 > 12 27

Céc triéu chimg cta thang diém d3 liét ké trong bang 6 dugc chuyén ra trong
Fig. 4. Nhu 14 diém sb ctia mirc d nghiém trong clia bénh, mirc do nghiém trong ciia
bénh ¢ nghia 1a tinh trang sau day.

Mirc d6 nghiém trong ctia bénh

0: khong tri€u ching,

1: s6 lwong ton thuong it,

2: 56 lugng ton thurong vira,

3: nhiéu t6n thuong.

Anh ctia "CB-20" (dong bb me ban dau) duoc thé hién trong bang 6 va dong
cung loai dugc chuyén yéu t6 khang bénh mbc swong da duoc chuyén ra trong Fig. 5.
Nhu hinh anh chi ra, dong cung loai dugc chuyén yéu t6 khang bénh mdc suong di
ngén chan su di2n ra cta bénh mébc swong khi so sanh véi dong b me "CB-20".

Hon nita, dong da dugc lai ngugce véi ba dong bép cai khac "CB-35", "CB-23",
va "CB-97" ciing duoc chuyén vao diéu tra sin xudt thir nghiém trén canh dong.

Két qua dugc thé hién trong Fig. 6.

Nhu két qua da chi ra, dong mang tinh khéng duoc biéu hién béi locut khdng
trong 14 va ngon chinh ngay ca khi di dang, da dugc xac nhén la tvong duong v6i dong
bd me “CB-35", "CB-23", va "CB-97", ma tuong ung la loai Kandama, mua xuén, va

loai bap. Cu thé hon, nhu dugc chi ra béi Fig. 6, dong cung loai duoc chuyén yéu t6
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khéng bénh mébc swong ngin chin sy dién ra cia bénh mdc suong khi so sénh véi
dong bé me ban dau.

Sau d6, bp cai "CB-20" loai Yoshin, loai dic biét d& bi bénh mdc suong, dugc
chuyén vao lai ngugc nhiéu 14n, 20 c4 thé duoc chon tir dong @ dugc tréng trén canh
ddng cia Kakegawa Research Center, ddng hop tir véi tinh khang bénh méc suong thu
duoc tir nudi cdy bao phin va hat phén, theo d6 d& thu dugc thanh cong dong bép cai
bb me diu tién khang bénh mdc suong cé dic tinh thyuc té giéng nhu bd me cta giéng
F1.

Vidu6

Hon nita, bing céch dimg “DMR-CB-20" (dong bip cai DM bép cai duoc
nhan giéng nhu mo ta & trén) véi tinh khang bénh mdc suong gidng nhu cy cho hat
phin, va dong bip cai "CB-5" v6 trung té bao chit cay bb hira hen khac nhu 1a hat cay
bd me, F1 (tén gibng nguyén ban: SK3-005) d& dugc tao ra.

Dong F1 dugce nhén ban lién tyc tai Kimitsu Breeding Station of Sakata Seed
Corporation, va xac nhin biéu hién 6n dinh cta tinh khdng bénh mbc suong.

Bip cai nhan gidng d4u tién ciia giéng F1 khéng bénh mdc suong theo d6 thu
duoc.

Hat duoc tao ra tir gidng bap cai F1 khéang bénh méc swong dugc nhan giéng
da duge nop luu quéc t& (ndp lwu ban dau) trén NITE-IPOD (Room 120, 2-5-8
Kazusakamatari, Kisarazu, Chiba) vao ngay 18 thang tdm nadm 2017 (m& s6 nhan biét
duoc dinh kém béi nguoi dang ky: SSC-CAB-17-001, s6 truy cip: FERM BP-22344).

Gibng F1 nguyén ban ban déu (giéng F1 thu duge bang cach ding dong bb me
ban dAu “CB-20”) va giéng F1 méi da dugc dé xuét véi tinh khang bénh mde suong
(gibng F1 o tinh khang bénh méc suong) da duge so sanh.

Két qua duoc thé hién trong Fig. 7.
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Nhu duge chi ra trong Fig.7, giéng F1 (4nh bén trai) c6 tinh khang bénh mdc
swong d3 dugc truyén ngin chin su dién ra cua bénh mbc swong so voi giéng F1 ban

dau.
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YEU CAU BAO HQ

1. Bip cai khang bénh mdc swong hoic thé hé con ctia né c6 gen khang bénh mbc
suong ndm trong ving lan cin cta locut chira mdt hodc nhiéu trinh tu nucleotit cta
d4u chudn SEQ ID NO. 1, SEQ ID NO. 2, SEQ ID NO. 3, SEQ ID NO. 4, SEQ ID
NO: 5, SEQ ID NO. 6 hoic SEQ ID NO. 7; trong d6 gen khang bénh mbc swong dugc

tim thdy & gidng bong cai xanh duge ndp luu c6 s6 truy cap FERM BP-22343.

2. Bép cai khang bénh mdc swong hoic thé hé con cta no theo diém 1, c6 gen khang
bénh mbc suong ma co thé phat hién dugc béng mot hodc nhiu cap mdi c6 trinh tur
nucleotit trong s6 SEQ ID NO: 8-9, SEQ ID NO: 10-11, SEQ ID NO:12-13, SEQ ID

NO: 14-15, SEQ ID NO: 16-17, SEQ ID NO: 18-19, hodc SEQ ID NO:20-21.

3. Bép cai khang bénh mdc swong hoic thé hé con cta n6 theo diém 1, trong d6 bénh

mdc suong 1a bénh giy ra béi Hyaloperonospora brassicae.

4. Bép cai khang bénh mdc swong hoic thé hé con cla né theo diém 1, trong d6 cay
bép cai khang bénh mdc suwong 14 gidng bap cai duge ndp luu c6 sd truy cdp PERM

BP-22344.

5. Hat tao ra cdy bap cai khang bénh mdc suong theo diém 4, trong d6 cay bép cai

khang bénh mdc suong 1a gidng bép cai duge ndp luu co sb truy cap PERM BP-22344.

6. Phuong phap nhéan gidng bép cai khang bénh mdc suong, bao gdm budc lai cay bap
cai ¢6 tinh khang bénh mdc swong hoic thé hé con ctia n6 theo diém 1 voi cdy bap cai

mong mudn ma d& bi bénh mdc suong.
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7. Phuong phap nhan gidng bép cai khang bénh mbc swong, bao gdm budc dua locut
khang bénh mbc suong tir cay thudc loai Brassica oleracea c6 tinh khang lai bénh moc
swong vao cdy bép cai mong mudn, trong d6 tinh khang bénh mdc swong dugc xac
nhén bdi gen khang bénh mdc swong nim trong ving lan cén cta locut chira mét hodc
nhiéu d4u chuén c6 trinh tu nucleotit trong s6 SEQ ID NO:1, SEQ ID NO: 2, SEQ ID
NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, hodc SEQ ID NO: 7; trong d6
cay thudc loai Brassica oleracea c6 tinh khang lai bénh mdc swong 14 gibng bong cai

xanh duge ndp luu c6 sb truy cip FERM BP-22343.

8. Phuong phép nhén gibéng theo diém 6, trong d6 cy thudc loai Brassica oleracea c6
tinh khang di v&i bénh mbc suong 12 giéng bip cai duge ndp luu co sb truy cip

PERM BP-22344.

9. Phuong phép nhan giéng theo diém 7, trong d6 budc dua tinh khang bénh mdc
swong vao bip cai mong mudn dat dugc bang lai nguoc lién tuc ciy bap cai mong

muon.

10. Phuong phép nhén gidng theo diém 6, con bao gdm budc phan tich sy c6 mit clia
gen khang bénh mdc suong st dung mot hodc nhiéu cap mdi ¢co trinh tu nucleotit trong
s6 SEQ ID NO: 8-9, SEQ ID NO: 10-11, SEQ ID NO:12-13, SEQ ID NO: 14-15, SEQ

ID NO: 16-17, SEQ ID NO: 18-19, hodc SEQ ID NO: 20-21.

-33-



38946

<110> Sakata Seed Corporation

<120> Bép cai cé tinh khéng bénh mbc suong va phuong phédp nhan gibéng chung

<130>
<160> 28
<170>
<210> 1
<211> 1022
<212> ADN
<213>
<220>
<223>
<400> 1

cggtccttag
agcaaaagct
aacagagtgc
gactgctgcc
.atatactctc
catacctcga
gagttctcca
gacggagcca
tccatcgcecg
gtagcggaag
gttttctcaa
gttgtaagaa
tgtctaaacg
caacaacact
gactgagata
tttaatcatt

aaaaaaaaaa

tc

<210> 2
<211> 220
<212> ADN

<213>

800523JP01

Khéng biét

D&u chuédn 1

ttgatttctc
tcatctctge
tataatgaga
ttgcagtttc
cgttgatatc
gaacgtgagg
ccttcagatt
cctgagctce
gcgaagatct
gaggaggagg
ccgtaacacc
atctactgat
gcccgtcectgt
gcaacagaca
tatgttcata
cataattcca

aatagtcttc

Khoéng biét

PatentIn version 3.5

aagtttgggt
atataatact
gagagagaga
tgaagtcggg
taattaattc
gcgaagatcc
cccttccage
tcctatatgt
ctgatctgct
agttgccgeg
ccagcacggg
tcggttaggg
atccgatgac
agggacatat
ataaattaag
tgaatttttt

atatactcat

DANH MUC TRINH TU

gtttgtccaa
cagaacaatc
gagagagaga
agctcgtagt
cacaaacaga
ttgacaagga
cccctecttte
ggccgactcg
gcagctgctg
gaggtcgatt
acgcagcagc
cctacttggg
catcatatag
gtagctgaac
tcaaatcctg
ttacatagat

ctctccaaag

1022

tcatctcttg
aataatttta
gactcactct
acctatacaa
gagaagagta
gacgcatctt
tccececttga
gaaccggcegg
taggaagcgg
tctccatttt
cgggaactta
ggcccattat
aagggtaaat
agagaactct
cataatagct
atagtcttca

tgattgctag

gtacagttga
aaaagaaaac
cttgaatttc
ttaccagaac
gtggagattt
gtagtagttg
cgacggatct
gttatctaag
gagagatgaa
caaaaagggg
aaacgaccgc
cttttttctt
catcaagtaa
ctattcatta
caaagctgga
gtttgacccc

tacagggtga

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020



<220>

<223> DAu chuén 2

<400> 2

agtagggagt
aggtaaacca
tattgaagtt
tcaaacgggt
<210> 3

<211> 1314
<212> ADN
<213>
<220>
<223>
<400> 3

gtgctccgtc
tcttettect
ccgccaccga
ccgattgcga
aaggagagaa
ttttgtctaa
tgttttcagg
attgtaagtt
aaataaaaca
aatcttttgt
acagtactgt
catcggtctg
ttttgtttct
attagttatt
caccgaggag
gagagtgtcc
aggctttgtt
atattttgca
tccaatggtg
tctgatcagt
tgctacagac

cgattatgaa

aaaccaacga
agtgatggct
tgatgcaaac

atatgctaac

Khéng biét

D&u chuén 3

aagattcgac
tcattctcecct
gacggatgct
cgcagacgtc
agttttagcce
aattggaatg
ttcttgaaat
tagattttat
catttattgt
attttctttg
cacttactgce
aataatcatt
aatgcattga
tgtatggaca
aatattaagg
aaggtgaaac
gcatgcttta
gttgctagag
tggattttcc
ttttgcctga
aaccttttaa

ttcgttactc

38946

gtgtaaatat
atggggacaa
ccacaaattt

aacctaatat

gatcgtgttt
cttctgatgg
acaacacggc
ttgcctcecte
aaccacaaag
ttgtttgtgce
tgcatttaaa
tttgttttgce
taatgctgcc
gtttttacag
cggcttttta
ctgctgctaa
taatttcatg
gttgggacga
aacagggtat
ctagatgccc
tagatcatat
gaagaaagcg
tttcattttt
ttgtttttgt
ctttcaatat

agatgcaaaa

cttccccaag
ggaaagaaac
ggtatatatt

gcactcgtgg

tgtttccctt
gaagccatag
agggatctct
ctcctecctge
gtcgtttcta
ttttgtgttt
gacaatgaat
gtaaccacga
gttattatat
ggttggaaca
ttgtctgaat
atcaaaacgt
gtttgattat
atggataggt
taagcaagga
taatggtcag
gctagatatt
gaagcaagat
ctctagattc
tgtttgctgg
cccgtcageg

ggtagctctc

-35-

ccgtteecggg
aaaatgttcc

tcaaagttat

tttactttaa
caacgcggag
ctctgttaca
ggacgtgagt
cgaagccaag
aaaatttgat
ggaactatta
atctctgtaa
ttttgccgtt
aaaggttagt
aatctttctg
ttgccaagat
tgttgtatat
catgattgtg
gtcaagagtg
tgttctgggt
atcatcattc
tctgttgata
caagtttctt
atacaggagg
ttgaggaagc

gattcattag

atgatgtgca 60

tgcatgaaaa 120

tggttcgtgt 180

220

ctctcttcac 60

aaagatgaat 120

gagtccaaca 180

caattcgaag 240

gtaatgttat 300

ctttgtttta 360

tgtgcattac 420

aagcataaac 480

ttcaatatgt 540

agaccatccg 600

tacattgcat 660

tacaagtttt 720

ctttgtaatg 780

tgttgaaaca 840

ctatggcttg 900

cttttattag 960

tcttgttaat 1020
cactagtctc 1080
tctattgttt 1140
agaatttggt 1200
aactcatcga 1260
gtcc 1314



<210> 4
<211> 1300
<212> ADN
<213>
<220>
<223>
<400> 4

gcatcactaa
gacgtggatt
aacctcgact
ttggttccta
tctttttgcce
taactgtgta
acaaacttgt
aacattccaa
atacaagcta
cgaatgcgtce
tcgtgacgtt
ttcaggccce
cctccattta
tcgcatctce
caccggtaaa
atcaacagtt
aatgaccaaa
gctgaccttt
gtcacaaaat
aagctggtct
cctttgatag
atgatgatga
<210> 5

<211> 390
<212> ADN
<213>
<220>

<223>

<400> 5

Khéng biét

DAu chudn 4

gtcaagcaac
gtttgacaga
aactatgcaa
aaattctcga
tccttaaagt
aggcttcacg
taattattta
ctacaaataa
aaagtagaga
ggagcaagac
aagatccaat
gaacggaccg
gtgtttgggg
tgagagaagt
tagaaacttc
tcggtaatat
ctcccccaca
ttataaccct
tgtacgccge
catcggagtg
tacagaagct

gggcgtgaag

Khéng biét

D&u chudn 5

38946

tttgatctct
agtatacatc
gtattactag
aagctccttg
taaccttatt
tctccatcaa
taagtttttt
ggaaggagtt
aacctctaag
tcacagcagt
ccgcacctcg
ctagacaata
ggaaaacatt
atgatagtga
gaaaactctt
tttcagtgaa
caaatgtggg
taatgggcca
cgaggctagt
aacggtttgc
ctcgccggag

aggaaagcac

tggttttaag
tttggactaa
gaagattcca
aatttttgat
tggagtaaat
tcatcctgaa
tttatgaaac
taaccaaact
atagaatgac
gctagaggct
gaatatcgtc
tgaacaaacg
tctcataact
tgaaagtggt
cttataagag
cccgccgaaa
ctttgaaacc
ggcccagata
gtggaggaga
gcagcaaagc
taacagtcaa

aacctcattg

-36-

tttcaaagaa
gtctgataga
tttgcagaat
gccaatcact
attgatcaaa
caatcactgc
acaactttca
ctaacaacaa
agcgaactcg
tgaaatttag
gaaacgacat
gctatagata
gaggcatggg
gtagattgtc
agataaggtg
aatattagca
gacagacttc
gttatgttgc
tgaagagcgc
agatcggaga

gatagacgtc

gctatctttg
actagtagag
ttaagatttg
ttgaatgtgt
ttagtataag
tttgccttaa
ttaatactca
ataataaagc
aagcatggct
tcactttgta
ccgttgcatce
aagatacaca
gtaatacgac
ccgataaacc
ttgtatgcat
agttggacca
taagaaatgg
tagggtttgg
ggcggggctg
agagatgtag
tgacggagta
1300

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260



ctctgcaata
cgttttattt
atcactcaat
aacaacaatt
caaattgact
aaattcgtct
ataaatgcca
<210> 6

<211> 300
<212> ADN
<213>

<220>

ttgtccttga
atctattgaa
ttactgtctc
caatataagt
tggcatccat

gattttacaa

aggttggtgt

Khoéng biét

<223> D&u chudn 6

<400> 6

cgatctcaca
acttaccaat
aaacgcaccg
catgataacg
tcgacaatgt
<210> 7

<211> 2713

<212> ADN

ctaactacgc
ttaggccacg
tgctgcaaca
aaacgagatc

ttaatgtaat

<213> Khoéng biét

<220>

<223> D&u chuén 7

<400> 7

ttatagaagg
cctgttgaca
gtggctggat
gatgtagctt
gttcagagcce
acatccattt
acagttcaca
aaaatggtaa
ttcctcatta
agtgttgcac

gacacatcat

cctgtgtacg
ccgttcecggce
gagtatttgg
atgaagttct
aagaaatatc
tctattgatc
agaacaataa
gtcaattaat
gtttagttaa
aaccgaattc

tcataaacag

38946

tgagtttatt
tttattgtcg
tgttgagttt
catctgttcg
attagagaga
atgcttccaa

actgaattgc

ttcaccaaac
catcaatcgc
aattagcaac
ttagatacaa

cgctacaatc

acaacaaaga
aaaccagagg
cacacgcgte
cataatcctg
aagcacacac
atgcctctca
gataccacat
tttctccacg
ctagaaagat
caaatcagtc

ggagtaagag

gtctccctte
ctattgaatt
ctcattcttc
ctctatcata
cgtcaatgaa

gcgtacgtgt

aaaaagatca
acaagcttca
aatgtttaac
acaacatctt

atgcatgatg

ggttttgaca
gaagcgattc
aggcttttta
caatgaacac
acacacaaaa
tgaagacact
ttggtaatcg
ctaatctatg
gacccaactc
ataagtatga

agcgtaaatt

-37-

tttttcagta
ttctgacgta
ccattcagaa
gtagcgtaaa
tataagtagt
ataccaatgt

390

caatcaaatc
actgtatcca
gtaatctcgce
aaataaattt

acgaaacgag

cgttccaaca
actttagcac
gcacctttgt
acagaaaaaa
actttatgtt
tcacttctcg
caacatacat
ataaccctat
tctaaataca
atgactaaca

agtctaagta

aattcagttt
tttctctgeg
tatatgtaga
ggtatctttc
atttacaact

tcgcctaaag

tcatcatcct
aaaggcattc
tacaagcatg
aatcaaatta

atctcagatt

aatcccacat
ttcgaatgaa
aagctttgca
actgtggtga
cccattgatc
tctgctaact
ttgacccaaa
aaaacatgtc
ctaaatccaa
agttaatata

agaactcagt

60
120
180
240
300
360

60
120
180
240
300

60
120
180
240
300
360
420
480
540
600
660



agaatctaaa
acccagggaa
tcaagctgcea
caagaacata
ggcaatcgga
cgtacttgtg
acaaaataaa
tcaaatctca
gtatccaaaa
atctcgctac
taaatttaat
aaacgagatc
tcaggataca
gagcttggtg
gaagagcttc
gtacagtccc
tacgaagaag
cgacgccatg
ataacacgca
tcattctttg
ccaaacgttt
atatacatca
tgacaatata
aaaatacttg
tatacagatt
aacaagactg
aaggtagtcg
cagctctecct
aatcgattca
taacctgtaa
ttcgacttaa
tatcatagtg
gttttttttt
aattgttgga
ccagccaagc
<210> 8

<211> 22

<212> ADN

aaggatccta
cgtactgatg
gcaaatggaa
gtacataaag
aacaggttta
ctcagtcacc
aatgtaacga
tcatcctact
ggcattcaaa
aagcatgcat
caaattatcg
tcagattcaa
tcggaaaggt
ttaccccacg
gtgaggtggt
agcgacactt
atcagagaaa
attgcaaaga
tctcgatatg
tgtgggcctt
ataacaaagg
aattagctac
catcaaagct
tcatgtccat
atatatcaaa
agactgacga
ttagcgtcgg
gttccgcage
gaccacgaaa
tgcgagcaca
ttatatgaaa
atttgtgcta
agcaaataca
tagccaacaa

cac

38946

ttccaaacga
aggaggctga
acgattagtg
agaaggacac
gagttgagat
aaactctcaa
tctcacacta
taccaattta
cgcaccgtge
gataacgaaa
acaatgttta
acaacaccac
gtgagaagac
gagatagatg
taacgatgaa
tcggagaaga
cgtagcagaa
gaagcaacct
ctcggtgcga
gttcaaagcc
ctccgaatac
attaattttt
tggaatcaat
tgcttaggca
tgaaaatttt
cgaggtaagc
gacaagtccg
atcctctegt
aaatgcacgg
ctggattata
tgacgtcaac
ttatcatcga
tatattatta

gtataatacg

acctcataaa
agtgcgctcg
aggaatgcaa
taagtacctt
tgagcttctg
cacagtggat
actacgcttc
ggccacgcat
tgcaacaaat
cgagatctta
atgtaatcgc
aatacaaatt
ctggcaaacg
gagatcgacg
ggaagaacag
tggcaggtca
taggagaaga
ctgttgtatc
aacagatgac
taaatactaa
ttagtaaaat
gggttaagca
ctcatacatg
aaggagggac
aggctattgg
aagttgggta
agttaaagga
tgtctccttt
tatatggcta
aactcacctt
ataaaaatag
tatcatcatg
acgaaaaaaa
taaattagca

2713

-38-

gcggctgacc
tttctgcagc
cggaagcttc
gtctccatgt
ataacaagtc
aaacgggaaa
accaaacaaa
caatcgcaca
tagcaacaat
gatacaaaca
tacaatcatg
gaagctctaa
gcagtgacat
attgatatga
tacggacata
gatgatgatg
agaagcttgc
gtcttcgtce
aataaccgat
ttataaaatt
ttcttttgga
gttgaccgag
tgatgaacta
atggattata
agtacgtgaa
ggatgaatgt
ttgcacaagt
attcctgtcc
tataacaaac
agttattgta
atataatgaa
tttaaaccaa
attatatata

aatgcaaatg

atcaaccact
atacttcaac
cgcttccgaa
ccactgctga
tcccacttgt
tgatcgctct
aagatcacaa
agcttcaact
gtttaacgta
acatcttaaa
catgatgacg
tttaatcaaa
tatcggagcg
gatcgtcttce
gagactcgta
acgatgatga
tcgtcgaaat
tcttctctta
aaggcccgte
tcataaaagc
ccaagtgcaa
aattaaagag
gaggaccaat
taacctcatg
ggatttgatc
cgtcccagaa
atgatagctc
ctttcgaaaa
tgtagactca
aaattaatct
aaataatatg
caaatacata
gtaatgtttt

agttctatat

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
2220
2280
2340
2400
2460
2520
2580
2640
2700



<213> Trinh tyu nhan tao
<220>

<223> mdi

<400> 8

cggtcttagt tgatttctca ag
<210> 9

<211> 21

<212> ADN

<213> Trinh tuy nhén tao
<220>

<223> mdi

<400> 9

gatcaccctg tactagcaat c
<210> 10

<211> 21

<212> ADN

<213> Trinh ty nhan tao
<220>

<223> mbi

<400> 10

agtagggagt aaaccaacga g
<210> 11

<211> 21

<212> ADN

<213> Trinh tu nhén tao
<220>

<223> mdi

<400> 11

ccacgagtgc atattaggtt g
<210> 12

<211> 20

<212> ADN

<213> Trinh tyu nhén tao
<220>

<223> mdi

<400> 12

gtgctccgtc aagattcgac

38946

22

21

21

21

20

-30-



<210> 13

<211> 23

<212> ADN

<213> Trinh tu nhé&n tao
<220>

<223> mdi

<400> 13

ggacctaatg aatcgagagc tac
<210> 14

<211> 21

<212> ADN

<213> Trinh ty nhén tao
<220>

<223> mdi

<400> 14

gcatcactaa gtcaagcaac t
<210> 15

<211> 21

<212> ADN

<213> Trinh ty nhén tao
<220>

<223> moi

<400> 15

caatgaggtt gtgctttcct c
<210> 16

<211> 22

<212> ADN

<213> Trinh tu nhan tao
<220>

<223> mbdi

<400> 16

ctctgcaata ttgtccttga tg
<210> 17

<211> 20

<212> ADN

<213> Trinh tyu nhé&n tao

38946

23

21

21

22

-40-



<220>

<223> mdi

<400> 17

gcaattcagt acaccaacct
<210> 18

<211> 21

<212> ADN

<213> Trinh tyu nhé&n tao
<220>

<223> mdi

<400> 18

cgatctcaca ctaactacgc t
<210> 19

<211> 22

<212> ADN

<213> Trinh ty nhan tao
<220>

<223> mdi

<400> 19

aatctgagat ctcgtttcgt ca
<210> 20

<211> 22

<212> ADN

<213> Trinh tu nhan tao
<220>

<223> mdi

<400> 20

ttatagaagg cctgtgtacg ac
<210> 21

<211> 21

<212> ADN

<213> Trinh tu nhé&n tao
<220>

<223> mdi

<400> 21

gtggcttggc tggatataga a

38946

20

21

22

22

21

-41-



<210> 22

<211> 1176
<212> ADN
<213>
<220>
<223>
<400> 22

cggtccttag
agcaaaagct
aacagagtgc
gactgctgcc
atatactctc
catacctcga
gagttctcca
gacggagcca
tccatcgceccecg
gtagcggaag
gttttctcaa
gttgtaagaa
tgtctaaacg
caacaacact
gactgagata
tttaatcatt
aaaaaaaaaa
tcatcttcta
agttcactag
ccgcgtttat
<210> 23
<211> 265
<212> ADN
<213>
<220>
<223>

<400> 23

Khéng biét

DAu chuén la

ttgatttctc
tcatctctge
tataatgaga
ttgcagtttc
cgttgatatc
gaacgtgagg
ccttcagatt
cctgagctcc
gcgaagatct
gaggaggagg
ccgtaacacc
atctactgat
gcccgtctgt
gcaacagaca
tatgttcata
cataattcca
aatagtcttc
atcttcacaa
tctcaaagcc

ccatgtcttc

Khoéng biét

D&au chudn 2a

38946

aagtttgggt
atataatact
gagagagaga
tgaagtcggg
taattaattc
gcgaagatcc
ccctteccage
tcctatatgt
ctgatctgct
agttgccgceg
ccagcacggg
tcggttaggg
atccgatgac
agggacatat
ataaattaag
tgaatttttt
atatactcat
caagtcaagc
aatgcactca

tctaatgatt

gtttgtccaa
cagaacaatc
gagagagaga
agctcgtagt
cacaaacaga
ttgacaagga
cccctettte
ggccgactcg
gcagctgctg
gaggtcgatt
acgcagcagc
cctacttggg
catcatatag
gtagctgaac
tcaaatcctg
ttacatagat
ctctccaaag
atgagctgtt
acctcacttc

tggtcc

tcatctcttg
aataatttta
gactcactct
acctatacaa
gagaagagta
gacgcatctt
tccececttga
gaaccggcgg
taggaagcgg
tctccatttt
cgggaactta
ggcccattat
aagggtaaat
agagaactct
cataatagct
atagtcttca
tgattgctag
ccagtaattc

taacgtcatc

gtacagttga
aaaagaaaac
cttgaatttc
ttaccagaac
gtggagattt
gtagtagttg
cgacggatct
gttatctaag
gagagatgaa
caaaaagggg
aaacgaccgc
cttttttett
catcaagtaa
ctattcatta
caaagctgga
gtttgacccc
tacagggtga
atttagaatc

taaccagttt

1176

gaacccctct cggaccggga ataagattct tggtttttcg gttaaagtag ggagtaaacc

aacgagtgta aatatcttcc ccaagccgtt ccgggatgat gtgcaaggta aaccaagtga

tggctatggg gacaaggaaa gaaacaaaat gttcctgcat gaaaatattg aagtttgatg

-42-

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140

60
120
180



38946

caaacccaca aatttggtat atatttcaaa gttattggtt cgtgttcaaa cgggtatatg

ctaacaacct aatatgcact cgtgg

<210> 24

<211> 1659
<212> ADN
<213>
<220>
<223>
<400> 24

gtgctcecgte
tcttecttect
ccgccaccga
ccgattgcga
aaggagagaa
ttttgtctaa
tgttttcagg
attgtaagtt
aaataaaaca
aatcttttgt
acagtactgt
catcggtctg
ttttgtttct
attagttatt
caccgaggag
gagagtgtcc
aggctttgtt
atattttgca
tccaatggtg
tctgatcagt
tgctacagac
cgattatgaa
caaggaattt
cgctcgecta
ggcaggtaag
ttttggtgag
gctactttga

aggaaaacgt

Khéng biét

D&u chudn 3a

aagattcgac
tcattctcct
gacggatgct
cgcagacgtc
agttttagcc
aattggaatg
ttcttgaaat
tagattttat
catttattgt
attttctttg
cacttactgce
aataatcatt
aatgcattga
tgtatggaca
aatattaagg
aaggtgaaac
gcatgcttta
gttgctagag
tggattttcc
ttttgcctga
aaccttttaa
ttcgttactc
atcagtgaca
atgtggatga
cgctttgtta
gttatgtagg
caatgctttg

atctgagggt

gatcgtgttt
cttctgatgg
acaacacggc
ttgcctecte
aaccacaaag
ttgtttgtgc
tgcatttaaa
tttgttttgce
taatgctgcce
gtttttacag
cggcttttta
ctgctgctaa
taatttcatg
gttgggacga
aacagggtat
ctagatgccc
tagatcatat
gaagaaagcg
tttcattttt
ttgtttttgt
ctttcaatat
agatgcaaaa
ttttttgtaa
tatcttgaag
atgtcatttt
gtaagcaatt
ccggtgatgt

gtatctccct

tgtttccctt
gaagccatag
agggatctct
ctcctcctge
gtcgtttcta
ttttgtgttt
gacaatgaat
gtaaccacga
gttattatat
ggttggaaca
ttgtctgaat
atcaaaacgt
gtttgattat
atggataggt
taagcaagga
taatggtcag
gctagatatt
gaagcaagat
ctctagattc
tgtttgctgg
cccgtcagceg
ggtagctctc
catttatgtg
aagtacactg
caacagttaa
cagtagagga
tactttacaa

caactgtgt

-43-

265

tttactttaa
caacgcggag
ctctgttaca
ggacgtgagt
cgaagccaag
aaaatttgat
ggaactatta
atctctgtaa
ttttgccgtt
aaaggttagt
aatctttctg
ttgccaagat
tgttgtatat
catgattgtg
gtcaagagtg
tgttctgggt
atcatcattc
tctgttgata
caagtttctt
atacaggagg
ttgaggaagc
gattcattag
agcagcttgt
acagcaaaat
agagttattt
gattctgaaa

caatgagcgg

ctctcttcac
aaagatgaat
gagtccaaca
caattcgaag
gtaatgttat
ctttgtttta
tgtgcattac
aagcataaac
ttcaatatgt
agaccatccg
tacattgcat
tacaagtttt
ctttgtaatg
tgttgaaaca
ctatggcttg
cttttattag
tcttgttaat
cactagtctc
tctattgttt
agaatttggt
aactcatcga
gtccatatat
ggaacttcct
gaagaaagat
cagtactttc
ggtttgcgtt

aagcagtatg

1659

240
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<210> 25

<211> 1399
<212> ADN
<213>
<220>
<223>
<400> 25

tcaacatata
actaagtcaa
ggattgtttg
cgactaacta
tcctaaaatt
ttgcctectt
gtgtaaggct
cttgttaatt
tccaactaca
agctaaaagt
gcgtcggage
acgttaagat
gccccgaacg
atttagtgtt
tctcctgaga
gtaaatagaa
cagtttcggt
ccaaactccc
cctttttata
aaaattgtac
ggtctcatcg
gatagtacag
gatgagggcg
tcggatcaaa
<210> 26
<211> 627
<212> ADN
<213>
<220>

<223>

Khoéng biét

D&u chuédn 4a

agtacaaatc
gcaactttga
acagaagtat
tgcaagtatt
ctcgaaagct
aaagttaacc
tcacgtctcc
atttataagt
aataaggaag
agagaaacct
aagactcaca
ccaatccgca
gaccgctaga
tggggggaaa
gaagtatgat
acttcgaaaa
aatattttca
ccacacaaat
acccttaatg
gccgccgagg
gagtgaacgg
aagctctcgce
tgaagaggaa

tgtggaacc

Khéng biét

D&au chudn 5a

38946

tagcaaccga
tctcttggtt
acatctttgg
actaggaaga
ccttgaattt
ttatttggag
atcaatcatc
ttttttttat
gagtttaacc
ctaagataga
gcagtgctag
cctcggaata
caatatgaac
acatttctca
agtgatgaaa
ctcttcttat
gtgaacccgce
gtgggctttg
ggccaggccce
ctagtgtgga
tttgcgcage
cggagtaaca

agcacaacct

ctactattca
ttaagtttca
actaagtctg
ttccatttge
ttgatgccaa
taaatattga
ctgaacaatc
gaaacacaac
aaactctaac
atgacagcga
aggcttgaaa
tcgtcgaaac
aaacggctat
taactgaggc
gtggtgtaga
aagagagata
cgaaaaatat
aaaccgacag
agatagttat
ggagatgaag
aaagcagatc
gtcaagatag

cattgtacct

aaaccagagt
aagaagctat
atagaactag
agaatttaag
tcactttgaa
tcaaattagt
actgctttgce
tttcattaat
aacaaataat
actcgaagca
tttagtcact
gacatccgtt
agataaagat
atggggtaat
ttgtccecgat
aggtgttgta
tagcaagttg
acttctaaga
gttgctaggg
agcgeggegyg
ggagaagaga
acgtctgacg

cgtgcttttt

1399

cttttgcatc
ctttggacgt
tagagaacct
atttgttggt
tgtgttcttt
ataagtaact
cttaaacaaa
actcaaacat
aaagcataca
tggctcgaat
ttgtatcgtg
gcatcttcag
acacacctcc
acgactcgca
aaacccaccg
tgcatatcaa
gaccaaatga
aatgggctga
tttgggtcac
ggctgaagct
tgtagccttt
gagtaatgat

gaactgctcg
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<400> 26

ttttcaggta
tgcaatttcc
ttttcagtaa
tctgacgtat
cattcagaat
tagcgtaaag
ataagtagta
taccaatgtt
ggagcgttca
tgtaccatca
ggcatgtgtg
<210> 27

<211> 800
<212> ADN
<213>
<220>
<223>
<400> 27

atgaggaggc
gaaacgatta
aagagaagga
ttagagttga
accaaactct
cgatctcaca
acttaccaat
aaacgcaccg
catgataacg
tcgacaatgt
caaacaacac
ggtgtgagaa
acggagatag
ggttaacgat
<210> 28
<211> 2846
<212> ADN

<213>

gttccactct
tatatatttc
attcagtttc
ttctctgega
atatgtagaa
gtatctttcce
tttacaacta
cgcctaaaga
ccagcaatgc
gttgatgcga

tatgcgtaca

Khoéng biét

Dau chuédn 6a

tgaagtgcgce
gtgaggaatg
cactaagtac
gattgagctt
caacacagtg
ctaactacgc
ttaggccacg
tgctgcaaca
aaacgagatc
ttaatgtaat
cacaatacaa
gacctggcaa
atggagatcg

gaaggaagaa

Khoéong biét

38946

catattatgt
tctgcaatat
gttttattta
tcactcaatt
acaacaattc
aaattgactt
aattcgtctg
taaatgccaa
cattagtaac
ttgtgagctc

caattgt

tcgtttectge
caacggaagc
cttgtctcca
ctgataacaa
gataaacggg
ttcaccaaac
catcaatcgce
aattagcaac
ttagatacaa
cgctacaatc
attgaagctc
acggcagtga

acgattgata

atgttgagtt
tgtccttgat
tctattgaat
tactgtctct
aatataagtc
ggcatccata
attttacaaa
ggttggtgta
acaagttcct

catacaatgg

agcatacttc
ttccgettee
tgtccactgce
gtctcccact
aaatgatcgc
aaaaagatca
acaagcttca
aatgtttaac
acaacatctt
atgcatgatg
taatttaatc
cattatcgga

tgagatcgtce

tactgtccct
gagtttattg
ttattgtcgce
gttgagttte
atctgttcge
ttagagagac
tgcttccaag
ctgaattgct
agcattattg
ccactcgtat

627

aactcaagct
gaacaagaac
tgaggcaatc
tgtcgtactt
tctacaaaat
caatcaaatc
actgtatcca
gtaatctcgce
aaataaattt
acgaaacgag
aaatcaggat
gcggagcttg
ttcgaagagc

800

-45-

attgagtttg
tctececttet
tattgaattt
tcattcttecce
tctatcatag
gtcaatgaat
cgtacgtgta
tgttaactat

ctgggatgga

caaaataaag

gcagcaaatg
atagtacata
ggaaacaggt
gtgctcagtc
aaaaatgtaa
tcatcatcct
aaaggcattc
tacaagcatg
aatcaaatta
atctcagatt
acatcggaaa
gtgttacccc

ttcgtgaggt

60
120
180
240
300
360
420
480
540
600

60
120
180
240
300
360
420
480
540
600
660
720
780



<220>

<223> D&u chudn 7a

<400> 28

cttacacaac
tcatatctcg
gagaaggtgt
aaatcccaca
cttcgaatga
taagctttgc
aactgtggtg
tcccattgat
gtctgctaac
tttgacccaa
taaaacatgt
actaaatcca
aagttaatat
aagaactcag
catcaaccac
catacttcaa
ccgcttccga
tccactgctg
ctcccacttg
atgatcgctc
aaagatcaca
aagcttcaac
tgtttaacgt
aacatcttaa
gcatgatgac
atttaatcaa
ttatcggagc
agatcgtctt
agagactcgt
gacgatgatg
ctcgtcgaaa
ctcttectctt

taaggcccgt

ccaacaacca
gaatctatat
tttatagaag
tcctgttgac
agtggctgga
agatgtagct
agttcagagc
cacatccatt
tacagttcac
aaaaatggta
cttcctcatt
aagtgttgca
agacacatca
tagaatctaa
tacccaggga
ctcaagctge
acaagaacat
aggcaatcgg
tcgtacttgt
tacaaaataa
atcaaatctc
tgtatccaaa
aatctcgcta
ataaatttaa
gaaacgagat
atcaggatac
ggagcttggt
cgaagagctt
agtacagtcc
atacgaagaa
tcgacgccat
aataacacgc

ctcattcttt

38946

tacactttgt
agattttaga
gcctgtgtac
accgtteccegg
tgagtatttg
tatgaagttc
caagaaatat
ttctattgat
aagaacaata
agtcaattaa
agtttagtta
caaccgaatt
ttcataaaca
aaaggatcct
acgtactgat
agcaaatgga
agtacataaa
aaacaggttt
gctcagtcac
aaatgtaacg
atcatcctac
aggcattcaa
caagcatgca
tcaaattatc
ctcagattca
atcggaaagg
gttaccccac
cgtgaggtgg
cagcgacact
gatcagagaa
gattgcaaag
atctcgatat

gtgtgggcct

gatatataga
gagttatcat
gacaacaaag
caaaccagag
gcacacgcgt
tcataatcct
caagcacaca
catgcctcte
agataccaca
ttttctccac
actagaaaga
ccaaatcagt
gggagtaaga
attccaaacg
gaggaggctg
aacgattagt
gagaaggaca
agagttgaga
caaactctca
atctcacact
ttaccaattt
acgcaccgtg
tgataacgaa
gacaatgttt
aacaacacca
tgtgagaaga
ggagatagat
ttaacgatga
ttcggagaag
acgtagcaga
agaagcaacc
gctcggtgeg

tgttcaaagc

-46-

taataattaa
gttacatatc
aggttttgac
ggaagcgatt
caggcttttt
gcaatgaaca
cacacacaaa
atgaagacac
tttggtaatc
gctaatctat
tgacccaact
cataagtatg
gagcgtaaat
aacctcataa
aagtgcgctc
gaggaatgca
ctaagtacct
ttgagcttct
acacagtgga
aactacgctt
aggccacgca
ctgcaacaaa
acgagatctt
aatgtaatcg
caatacaaat
cctggcaaac
ggagatcgac
aggaagaaca
atggcaggtc
ataggagaag
tctgttgtat
aaacagatga

ctaaatacta

tacagattca
acaaaagaaa
acgttccaac
cactttagca
agcacctttg
cacagaaaaa
aactttatgt
ttcacttctc
gcaacataca
gataacccta
ctctaaatac
aatgactaac
tagtctaagt
agcggctgac
gtttctgcag
acggaagctt
tgtctccatg
gataacaagt
taaacgggaa
caccaaacaa
tcaatcgcac
ttagcaacaa
agatacaaac
ctacaatcat
tgaagctcta
ggcagtgaca
gattgatatg
gtacggacat
agatgatgat
aagaagcttg
cgtcttcgtc
caataaccga

attataaaat

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
1920
1980



ttcataaaag
accaagtgca
gaattaaaga
agaggaccaa
ataacctcat
aggatttgat
tcgtcccaga
tatgatagct
cctttcgaaa
ctgtagactc
aaaattaatc
aaaataatat
acaaatacat
agtaatgttt

gagttctata

cccaaacgtt
aatatacatc
gtgacaatat
taaaatactt
gtatacagat
caacaagact
aaaggtagtc
ccagctctcc
aaatcgattc
ataacctgta
tttcgactta
gtatcatagt
agtttttttt
taattgttgg

tccagccaag

38946

tataacaaag
aaattagcta
acatcaaagc
gtcatgtcca
tatatatcaa
gagactgacg
gttagcgtcg
tgttccgcag
agaccacgaa
atgcgagcac
attatatgaa
gatttgtgct
tagcaaatac
atagccaaca

ccacct

gctccgaata
cattaatttt
ttggaatcaa
ttgcttaggce
atgaaaattt
acgaggtaag
ggacaagtcc
catcctctcg
aaaatgcacg
actggattat
atgacgtcaa
attatcatcg
atatattatt

agtataatac

-47-

cttagtaaaa
tgggttaagce
tctcatacat
aaaggaggga
taggctattg
caagttgggt
gagttaaagg
ttgtctcctt
gtatatggct
aaactcacct
cataaaaata
atatcatcat
aacgaaaaaa
gtaaattagc
2846

tttcttttgg
agttgaccga
gtgatgaact
catggattat
gagtacgtga
aggatgaatg
attgcacaag
tattcctgte
atataacaaa
tagttattgt
gatataatga
gtttaaacca
aattatatat

aaatgcaaat

2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
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[FIG. 1]

BENH MOC SUONG O BONG CAI XANH GIEO
TU HAT (THI NGHIEM NHIEM CHUNG)

TRAIL: DE BI BENH, PHAI: KHANG BENH



[FIG. 2]
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DAU CHUAN ADN NAM TRONG VUNG LAN CAN
CUA YEU TO KHANG BENH MOC SUONG
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[FIG. 3]

BANDPO LIENKET VUNGLAN CANCUA
LOCUT KHANG CUA QUANTHEF2 CUA

BR-23X BR-24
Rec  Khoang cach Déau chuin
Frac. M Sohiéu Tén
-
(02%) 02 —=a==— (1) DMTLR-1

(0,2%) 02 7 “{? (2) DMTLR-2
37%) 37 < || - (3 DMTLR-3

(3,

(0,4%) 04 — (4) DMTLR-5

(32%) 32 — \ (5) DMTLR-4, Khang DM
(Qiﬁ %) O}{} T (6) DMTLR-6

J \ (7) DMTLR-7
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[FIG. 4]
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[FIG. 5]
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[FIG. 6]

CB-97

DONG DANG
GEN PUCC
CHUYEN DMR

s
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DONG DE BI BENH
PUQC TACH TRONG
QUA TRINH CHUYEN
DMR
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[FIG. 7

GIONGF1 PUCGC CHUYEN
TINHKHANGBENHMOC GIONGF1 BANDAU
SUONG
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[FIG. 8-1]

DMTLR-1;

(PHAN GACH CHAN CHI RAVI TRI MOl BUGC THIET KE THEO SANG CHE) |

(TOAN BO TRINH TU THEO SEQ. 22, VA VI TRl MOI ¥ A TRINH TU KEP G1U'A MOI THEO
SEQ NO. 1)

CTTTTTTOT

761
RN

DMTLR-2:

(PHAN GACH CHAN CHI RA VI TRI MOI BUCC THIET KE THEO SANG CHE)

(TOAN BO TRINH T THEO SEQ. 23, VA VI TRI MOI V A TRINH TU KEP GITA MOI THEO
SEQ NO. 2)
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[FIG. 8-2]

DMTLR-3:

(PHAN GACH CHAN CHI RAVI TRI MOI PUOC THIET KE THEO SANG CHE)
(TOAN BO TRINH TU THEO SEQ. 24, VA VI TRI MOI VA TRINH TU KEP GITFA MOl THEO

SEQ NO. 3)
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[FIG. 8-3]

DMTLR-4;
(PHAN GACH CHAN CHI RAVI TRl MOl BUCC THIET KE THEO SANG CHE)
(TOAN BO TRINH TU THEO SEQ. 25, VA VI TRl MOI VA TRINH TU KEP GI{TA MOI THEO

SEQ NO. 4
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[FIG. 8-4]

DMTLR-S;
(PHAN GACH CHAN CHI RAVI TRI MOI BUGC THIET KE THEO SANG CHE)

(TOAN BO TRINH TU THEO SEQ. 26, VA VI TRl MOl ¥ A TRINH TU KEP GI{rA MOI THEO
SEQ NO. 5)

DMTLR-6;
(PHAN GACH CHAN CHI RAVI TRI MOI BUCC THIET KE THEO SANG CHE) _

(TOAN BO TRINH TU THEO SEQ. 27, VA VI TRI MOI ¥ A TRINH TU KEP GITrA MOI THEO
SEQ NO. 6)
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[FIG. 8-5]

DMTLR-7;

(PHAN GACH CHAN CHI RAVI TRI MOI PUCC THIET KE THEO SANG CHE) =~
(TOAN BO TRINH TU THEO SEQ. 28, VA VI TRI MOI ¥ A TRINH TU KEP GIUA MOI THEO
SEQ NO. 7)
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