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(54) CAY LUA CHUYEN GEN, PHUONG PHAP PHAN BIET CAY LUA VA
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(57) Muc dich cua sang ché 1 tao ra cdy lia méi chin sém hon cay trong ban dau, va
phuong phap lam cho ca thé cdy lua chin sém hon. Sang ché dé cap dén cay lua
Koshihikari kazusa No. 5 ¢6 s6 don dang ky cay trong 25586, ca thé thé hé con thu duoc
bang cach lai chéo hai ca thé duoc chon tir nhém bao gdm cé thé cay trong dugc dé cap
trén day va ca thé thé hé con cla chung, va phuong phap 1am cho ca thé cdy lua chin sém
hon, bao gém budc thay thé ving cua nhiém sic thé thi ba cua cay lua twong Gng véi ving
tir bazo s6 31.720.064 dén bazo s6 3.724.043 cia nhiém sic thé tha ba cua ciy lia
Nipponbare biang manh nhiém séc thé tao thanh tir ving twong tng cta cay lua Koshihikari
kazusa No. 5 hoac cay lua Habataki.
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Linh vie k§ thuit dwoc dé cap

Sang ché @& cip dén cay trdbng méi duge tao ra bang phuong phap khic véi
phwong phép tii t6 hop di truyén, phuong phap phan biét cdy trdng méi nay, va

phuong phap 1am cho ca thé cdy laa chin sém hon.
Tinh trang ky thuit ciia sing ché

Mot quﬁn thé thudc cung mot loai, nhung khéc véi quén thé khac v& mét tinh
trang nhat dinh vi c¢6 dic diém di truyén khac nhau, duge goi 12 gidng cay trong. N6i
cach khac, ngay ca v6i cing mot loai thuc vat, thi do khé trong, tinh dé khang chbng
lai sy pha hiy do bénh tit va con triing giy ra, ning suit, chit lwong va cac didu kién
twong tu thay ddi phu thudc vao cdy trng cu thé. Do d6, dbéi véi cdy nong san va ddc
bi€t 1a cac cay trf)ng quan trong nhu céy la, cdy 1da mach hodc lua mi, ngudi ta da tap
trung nghién ciru dé cai thién cdy trong t6t hon, va trong nhitng nim gan ddy, viéc cai
thién cay trong duoc tién hanh béind luc khong chi clia cdc cong ty wom cdy gibng va
hang tu nhén khac, ma con duge thyc hién boi cic co quan chinh phi & quy mé qubc
gia va tinh/thanh phd.

Cung véi tién bd gin day trong cac linh vyc nhu cong nghé phan tich axit
nucleic, gen cda céc thyc vat khac nhau nhu loai cé c6 tén thale cress, cdy lua va lta
mi da duge phan tich, va thong tin di truyén thu dugc da dwoc cong bc‘).’ Viée cai thién
cdy trdng bang cich nhdp gen tir loai khac nho st dung phwong phép tai t& hop di
truyén dang dugc thuc hién rong rai dwa vao céc thong tin di truyén da biét nay. Tuy
nhién, mic du viéc cai thién cdy trdng bing cong nghé tai td hop di truyén tuy c6 vu
diém 13 c6 thé nhap .dugc tinh trang cia loai c6 quan hé xa, diéu ma viéc lai chéo
thuong 1a khong thuc hién duge, nhung né lai ¢6 nhugc diém 1a khong thé kiém soat

mdt cach ddy du do an toan cua cay tréng thu dugc.

Do vay, ddi véi cy trong ding lam thuc phim bao gdm céy laa, nhiéu loai ciy
tréng méi dang dwogc tao ra bang phwong phéap khéng phai tai tb hop di truyén. Vi duy,
tai liéu patent 1 boc 16 phuong phap tao ra cdy tréng méi c6 tinh trang dich, ma khong

lam bién dbi cac tinh trang t6t cua cay trdng ban dau, bang cach khéng ché ving thay
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thé bing manh nhiém sic thé 1dy tir cay trdng cho gen chuyén, day la cach thay thé
bang méanh nhiém séc thé ngoai sinh hitu ich theo phuong phap khdng phai 1a phuong
phép tai t6 hop di truyén.

Dic biét 1a véi cdy laa, mong mubn cdy trdng ding dé nhan gidng 13 cdy trong
chin sém hon mot chiit hoic mudn hon so véi cdy tréng binh thudng ma vin gitt dugce
chét lwong va hiéu suét t6t nhu ciy trdng binh thudng. Cay laa Koshihikari dugc trong
& chii yéu cac canh ddng lta & Nhat vi day 1a gidng cay dwoc ngudi tiéu ding ua
chudng, va trong trudng hop chi trong gidng cay Koshihikari & quy md 16n thi viéc thu
hoach bi tap trung don dép trong mot khoang thoi gian ngin va cin nhiéu lao dong.
Khéng thé dam bao réng mdi ca thé c6 thé dugc thu hoach & thoi diém téi wu, dic biét
trong trudng hop thu hoach cy lGa véi lugng 16n, vi viée thu hoach cidy qua sém hodc
qua mudn c6 anh huong dén huong vi va hiéu sudt hdi théc, nén day 1a mot vin dé
dang quan tAm ddi véi ngudi ndéng dan trdng lia. Mot phuong phép c6 thé 4p dung dé
lam thay déi thoi gian thu hoach 1a thay ddi thoi gian gieo ma. Tuy nhién, vi cdy laa
Koshihikari rit nhay v6i anh sang, nén ngay c4 khi thay ddi thoi gian gieo ma chi 2
hodc 3 ngay, nhung thoi gian thu hoach cdy lta van khong thay dbi. Mit khéc, thoi
gian thu hoach lai c6 thé thay ddi trong pham vi rong khi thay ddi thoi gian gieo ma
1én t6i 10 ngay hodc nhidu hon. Tuy nhién, trong trudng hop thoi gian gieo ma ¢6 su
thay dbi d4ng ké, thoi gian sinh truéng tré nén ngén hon, do d6 1am nay sinh van dé 13
khéng thé thu dugc nﬁng suét thich hop. Néu c6 thé trdng cdy trdng chin sém hon mot
chut hodc mudn hon mét chiit so véi cdy trong binh thudng, thi ¢ thé thay ddi thoi
diém thu hoach, nén c6 thé tién hanh cong viéc thu hoach trong khoang thoi gian dai

hon vi thoi diém thu hoach da thay ddi cho mdi cay trdng.

Tuy nhién, viéc phét trién ciia cdy tréng c6 thé chin sém hon mét chit hodc
mudn hon mt chit so véi cdy trdng binh thudong, cu thé 1a cdy trong Koshihikari 12
cdy dd dugc diéu chinh mot chit dé thay dbi mot chut thoi diém trd bong hodc thoi
diém thu hoach, 12 vin dé rat khé vé mit k§ thuét. Diéu nay 1a vi kho phat hién duoc
su khéc biét nhé vé thoi diém trd bong va phét hién gen cu thé lién quan dén tinh trang
ndy. D¢ phét hién dugc tinh trang quy dinh sy khac biét nhé thdi didm trd bong, khong
nhiing cdn dén canh déng c¢6 didu kién cu thé tai d6 nhu dit tréng va didu kién bon

phén céy lta, nudce, khi hdu va cac diéu kién khac cia moi trudng trén canh dong phai
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rit ddng nhit, ma con cin dén trang thai hat dugc dung dé gieo ma ciing phai dong
nhét, va diu nay thi rat khé thuc hién. Trén thuc té, & canh ddng lua & Nhat, ngay ca
khi cay trong ddng nhit v& mit di truyén, dugc gieo ma va cdy lua vao cing mot ngay,
thi van c6 sy dao dong thoi diém trd bong khoang 7 ngay. Noi mot cach khac, khoang
thoi gian ké tir ngdy ddu tién dén ngay cudi phat hién dugc su trd bdng c6 thé 1én t6i 7
ngdy. Ngay ca khi trdng trén canh ddng c6 didu kién rit gidng nhau dé thir nghiém,

thudng van c6 s xé dich tir 3 d&n 5 ngay.
Tai liéu da biét |
Tai liéu patent
Tai liéu patent 1: JP 4409610
Bin chat ky thuit ciia sang ché
Vén dé sang ché giai quyét
Muc dich ciia sdng ché 1a tao ra cdy lua méi chin s6m hon ciy trong ban diu, va
phuong phép 1am cho cé thé cy laa chin sém hon.
Céch thirc giai quyét van dé

La két qua cta viéc thyuc hién cac nghién ctru quy md rdng nham giai quyét van
dé néu trén, cac tic gia sang ché da phat hién dugc ring thoi gian thu hoach c6 thé
sém hon Koshihikari bing cach thay thé manh nhidm séc thé ctia mot viing nhit dinh
c6 mit & nhiém sic thé thir ba cia ciy lta Habataki vao cdy lua Koshihikari, nh¢ d6

hoan thanh sang che.
Cu thé 13, sdng ché d€ xuat cac ndi dung sau:

(1) cay lta Koshihikari kazusa No. 5 (cdy trdng Oryza sativa L. 1a Koshihikari
kazusa No. 5) ¢6 s6 don ding ky cay tréng 25586;

(2) cé thé thé hé con thu dugc bing cach lai chéo hai c4 thé dugc chon tir nhém
bao gdm c4 thé cay trdng nhu duoc mo ta trong muc (1) néu trén va ca thé thé hé con
clia c4 thé cAy trong nhu duge mo ta trong muc (1) néu trén;

(3) phuong phap phén biét cdy lta: bao gbém, x4c dinh xem cdy laa nhét dinh c6
phai 14 cy trong dic thu hay khong, trong do:
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SNP (da hinh don nucleotit) turong tmg véi SNP thtr 31.521.442 trén nhifm séc
thé thir ba ctia cdy lia Nipponbare (A & ciy laa Koshihikari va C & cay lta Habataki)
duogc chon 1am d4u chuén ADN M,

SNP tuong tmg v6i SNP thir 31.689.690 cila nhiém sic thé thir ba cta cdy laa
Nipponbare (C & ciy ltia Koshihikari va T & cdy lia Habataki) dugc chon lam diu
chuin ADN M2, |

SNP tuong {mg v6i SNP thir 3.208.924 ciia nhiém sic thé thi ba cia cay lia
Nipponbare (A & cdy laa Koshihikari vd G & cdy lta Habataki) dugc chon lam diu
chuén ADN M3,

SNP tuong tng véi SNP thit 32.363.157 ctia nhidm sic thé thir ba cta cdy lua
Nipponbare (A & cdy laa Koshihikari va T & cdy lta Habataki) dugc chon lam diu
chuin ADN M4,

SNP tuong ung v6i SNP thir 32.384.799 ctia nhiém sic thé thir ba cua ciy lua
Nipponbare (T & céy lta Koshihikari va G ¢ cdy lia Habataki) dugc chon lam diu
chudn ADN MS5,

mdt hodc nhiéu dau chuidn ADN dugc chon tir nhém bao gom cac dau chuan

ADN M1 dén M5 dugc dinh typ bang cich phén tich hé gen cua c4 thé cay laa, va

trong truong hop két qua dinh typ thu dwoc phi hop véi két qua cho céy laa
Koshihikari kazusa No. 5 (cy tréng Oryza sativa L. 1a Koshihikari kazusa No. 5), ca

thé cdy laa nay duogc nhan dién 13 cay laa Koshihikari kazusa No. 5;

(4) phuong phép 1am cho c4 thé cay laa chin sém hon, bao gdm: thay thé vung
tuong tmg v6i viing tir bazo s6 31.720.064 dén bazo sb 3.724.043 cia nhidm sic thé
thir ba clia c4y lia Nipponbare bing manh nhiém sic thé tao thanh tir vung tuong Uing
cla cy lta Koshihikari kazusa No. 5 hodc ciy lta Habataki trén nhiém sic thé tht ba
clia c4 thé cay lua;

(5) phuong pha’lp lam cho ca thé cay lta chin sém hon, bao gbm: thay thé ving
tuong tng véi viing tir bazo s§ 31.720.064 dén bazo sb 32.314.677 cia nhidm sic thé
thir ba ctia cdy lta Nipponbare bing manh nhiém sic thé tao thanh tur vung tuong ung
cia cdy lua Koshihikari kazusa No. 5 hodc cdy lia Habataki trén nhiém séc thé thir ba

cua cé the cay lua;
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(6) phuong phap 1am cho ca thé cy lta chin sém hon nhur dwoc md ta trong muc
(5) néu trén, trong d6 manh nhiém sic thé nay dwoc thay thé sao cho diu tin phia
truéc cia manh nhiém sic thé nay c6 mit trong viing twong tng v6i ving tir bazo sb
31.689.691 dén bazosd 31.720.064 ciia nhidm sic thé thir ba cua cdy lua Nipponbare,
va dau tan phia sau cia manh nhiém sic thé ndy c6 mit trong ving twong tng véi
ving tir bazo s6 32.314.677 dén bazo s6 32.363.156 ctia nhifm sic thé thir ba cia ciy

la Nipponbare;

(7) phuong phap lam cho c4 thé cdy Iia chin s6m hon, bao gdm: thay thé ving
twong g v6i ving tir bazo sb 3.689.690 dén bazo sb 32.363.157 clia nhidm séc thé
th ba ctia cdy la Nipponbare bing méanh nhiém sic thé tao thanh tir meg tuong Ung
cla cdy lua Koshihikari kazusa No. 5 hoic ciy lGa Habataki trén nhiém sic thé thir ba
clia c4 thé cay lua;

(8) phwong phdp 1am cho c4 thé cdy lta chin sém hon nhu dwoc mb ta trong diém
(7) néu trén, trong d6 manh nhiém sic thé nay dugc thay thé sao cho diu tan phia
truée clia manh nhidm sic thé nay c6 mit trong viing tuong Gng véi ving tir bazo sb
31.521.443 dén bazo s6 3.689.690 ctia nhiém sic thé thir ba cua cay lua Nipponbare,
va diu tan phia sau cia méanh nhidm sic thé nay c6 mat trong vung tuong ung vai
ving tlr bazo s 32.363.157 dén bazo s6 32.384.798 ciia nhi®m séc thé thi ba cua ciy
lta Nipponbare;

(9) cay lta dugc tao ra bing phuong phap 1am cho c4 thé ciy lta chin sém hon

nhu dugc mo ta trong phuong phép bat ky tir diém (4) dén diém (8) néu trén;

(10) c4 thé thé hé con thu dugc bang cach lai chéo hai ca thé dugc chon tir nhém
bao gbm c4 thé ciy trong nhu dugc md ta trong diém (9) néu trén va c4 thé thé hé con

cua cé thé cdy trong nhu dugc md ta trong diém (9) néu trén;

(11) phuong phap lam cho cé.thé cdy Ita chin muén hon, bao gdm: thay thé viing
tuong tmg véi viing tir bazo s6 32.309.502 dén bazo s6 32.314.677 ciia nhiém sic thé
thi ba ctia ciy lta Nipponbare bing méanh nhiém sic thé tao thanh tir Vﬁng trong ing
cla cdy lta Koshihikari kazusa No. 5 hodc ciy lia Habataki trén nhidm sic thé thi ba
clia c4 thé cay lua;

(12) cay la thu duge tir phwrong phép lam cho cé thé cay lua chin mudn hon nhu
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dugc md ta trong diém (11) néu trén; va,

(13) ca thé thé hé con thu duogc béng cach lai chéo hai ca thé dugce chon tir nhém
bao gdm ca thé cay trong nhu dugc mé ta trong didm (12) néu trén va cé thé thé hé con

cua cd thé cay trong nhu dugc mo ta trong dieém (12) néu trén.
Hiéu qua cua sang ché

Mic dir cdy trdng méi theo séng ché & dang cdy lta Koshihikari kazusa No. 5
chin sém hon Koshihikari, cac dic tinh ngoai thoi gian thu hoach, nhu chét lugng hodc

ndng suat, 1a gan giong nhu cac dic tinh ctia Koshihikari.

Ngoai ra, cac cd the cdy lta c6 the duge 1dm chin sém hon cdy trong ban dau

bang cach sir dung phwong phép theo sang ché 1am cho c4 thé cdy laa chin s6m hon.
Mb ta vin tiit cdc hinh vé

FIG. 1 12 hinh v& thé hién so d0 hé gen ctia Koshihikari, c6 di twong ddng QTS4
va dang dong nhit QTS4.

FIG. 2 14 hinh v& thé hién két qua khao sat thoi gian trd bong cta Koshihikari, di
tuong ddng QTS4 va dang ddng nhit QTS4.

FIG. 3 14 hinh v& thé hién bing so dd hé gen cia Koshihikari va dang ddng nhét
QTS14.

FIG. 4 12 hinh v& thé hién céc két qua khao sat thoi gian trd bong cta Koshihikari
va dang dong nhit QTS14.

FIG. 5 14 hinh v& thé hién so db céc vi tri cia ving QTS4, vung QTS14 va céc

diu chudn ADN trén nhim séc thé thir ba cua Koshihikari.

FIG. 6 14 hinh v& thé hién so dd hé gen cia Koshihikari kazusa No. 5.

FIG. 7 1a hinh v& thé hién két qua khao sat thoi gian trd bong cta Koshihikari
kazusa No. 5, Koshihikari, dang ddng nhit QTS4 va dang ddng nhit QTS14.
M5 ta chi tiét sang ché

Cay tréng c6 manh nhifm sic thé cai bién theo sang ché dung dé chi cay trdng
ma trong d6 chi mot phin cta nhiém sic thé cua cdy trdng ban diu dugc thay bang

manh nhiém séc thé thu dugc tir ciy trdng cho gen chuyén. O day, khong c6 gidi han
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cu thé nao vé& cdy trong cho gen chuyén 'mién 12 n6 13 cay trong khac cdy trong ban
dAu, va c6 thé 1a cy trdng thudc thuc vat ciia cing mot loai nhu cdy trong ban diu, c6
thé 1a cay trong thu(f);: thue vat thudc loai khac cdy trong ban ddu, hodc c6 thé 14 cay
trdng khong phai 1a cay trong thuc vt nhu cia dong vat. Ngoai ra, theo sang ché, ciy
tréng dung dé chi quén thé thudc vao cung mdt loai thuc vat va co thé duge phén biét
mdt cich rd rang so vé6i cac cdy tréng cia ciing mot loai vé& mot tinh trang nhét dinh do

c6 thanh phén di truyén khac nhau.

Theo sang ché, khong c6 gioi han cu thé ndo v& cac ddu chudn ADN mién 1a
chung cho phép phat hién su khac biét trinh ty ADN trén nhiém sic thé ma c6 thé phan
biét gitta nhiém sic thé thu dugc tir cdy trdng ban diu va nhifm sic thé thu dugc tir
cdy trong cho gen chuyén, va c6 thé sir dung céc ddu chuin ADN thuong dugc st dung
trong linh vuc di truyén phan tich. Cac ddu chuidn ADN nay c6 thé 1 cac ddu chuén
ADN c6 kha ning phat hién hién twong da hinh di truyén nhu su khac biét & mot sb
doan 13p cla da hinh don nucleotit (SNP: single nucleotide hién twong da hinh) hoic
doan ldp trinh tu don gidn (SSR: si.mple sequence repeat), hodc c6 thé 1a da hinh do dai
céc doan giéi han (RFLP: restrictive fragment chiéu dai hién twong da hinh) cic diu
chudn ADN. Ngoai ra, sy phan biét giita alen thu dwoc tir cay trdng ban diu va alen
thu dugc tir cdy tréng cho gen chuyén bdi cic ddu chudn ADN nay co thé dugc thuc
hién theo cac phuong phép thong thudng. Vi du, v6i mdi hién tuong da hinh c6 thé
dugc phan biét bing céach tién hanh PCR bang cach sir dung ADN chiét tir mbi c4 thé
lam khuén miu va sir dung doan mdi va céc doan twong tw c6 kha ndng lai diac hiéu
voi SNP hodc SSR dic trung, va sau d6 phat hién sy c6 mat hodc V'Z'mg mat cua san
phidm PCR bing cich st dung dién di va cac phuong phép tuong tu. Ngoai ra, mdi
hién tuong da hinh c6 thé dugce phan biét bang cich xir Iy bang ADN chiét tir mbi ca
thé bing restrictaza va sau d6 phat hién kiéu miu cta anh ADN bing céach st dung
dién di va cac phuwong phap tuong tu. Ngoai ra, doan mdi va cac doan twong ty c¢6 kha
ndng lai ddc hiéu véi SNP hozic SSR dic trung c6 thé duge tao ra theo phuong phap
thong thuong bang cach sit dung cong cu thiét k& doan mdi thudng dugc st dung va
cac doan twong tu twong Ung véi trinh tuy bazo ciia SNP hodc SSR. Ngoai ra, doan mdi
va cac doan twong tu dugc thiét ké nay c6 thé duogc tbng hop bang cach sit dung

phuong phép bét ky d4 biét tronh linh vuc k¥ thuat lién quan.
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Cac dau chuin ADN di biét c6 thé dugc sir dung thich hop cho cic ddu chudn
AND nay. Ngoai ra, cac ddu chuin ADN nay ciing c6 thé 13 cac ddu chudn AND méi
dugce tao ra. Vi du vé cac ddu chudn ADN da biét ma c6 thé duoc st dung & cay lta
bao gdm cac dau chuidn ADN SNP dugc boc 16 trong cong bd don qubc té€ s6 WO
2003/070934 va cac ddu chudn ADN dudc Rice Genome Research Program cong b
(RGP: http://rgp.dna.affrc.go.jp/publicdata.html).

Ngoai ra, théng tin di truyén & mdi cay tréng c6 thé duoc thu nhén tir dir lidu
trinh tu bazo qudc té ciia National Center for Biotechnology Information (NCBI) hoic
DNA Data Bank of Japan (DDBJ): Thong tin di truyén trén mdi cdy lta dic biét 1a c6
thé dugc thu nhén tir Knowledge-based Oryza Molecular biological Encyclopedia
(KOME: http://cdna0.1.dna.affrc.go.jp/cDNA/).

Theo sang ché va phan mé ta ctia don nay, “yiing tir bazo sé X dén bazo s6 Y cta
nhiém sic thé cia cdy lta Nipponbare” 1 viing dugc xac dinh dua trén trinh tu bazo
cua ADN cua hé gen cda cay lua Nipf)onbare dugc RGB cong bd (Phién ban 4:
IRGSP-build4-06/04/21). |

Ngoai ra, theo sang ché va phin mé ta cta don nay, “vung twong ng v6i vung tir
bazo s6 X dén bazo s6 Y cta nhiém sic thé cia cdy lua Nipponbare” 1a ving trong
nhiém sic thé cta ca thé cay laa ¢6 do trong ddng cao véi trinh tu tuong Ung trong
nhiém sic thé clia cdy lua Nipponbare, va c¢6 thé dugc x4c dinh bang cach sip hang
trinh tu bazo cia ADN hé gen clia cdy ltia Nipponbare di biét va ADN cua hé gen cia
c4 thé cdy Iua sao cho c6 thé thé hién tinh twong ddng cao nhét. Ngoai ra, “SNP tuong
tng v6i SNP cia cdy lGa Nipponbare” & ca thé cdy lua khong phai 14 ciy lda
Nipponbare dung dé chi bazo & vi tri twong tng véi SNP trong vung chita SNP trong
truong hop trinh ty bazo cia ADN hé gen ctia ciy laa Nipponbare d biét va ADN hé

gen ciia c4 thé cay lua da duoc sip hang dé thé hién tinh tuong ddng cao nhét.

Dé lai dugc cdy tréng ma&i ma chin sém hon mot chit hodc mudn hon mot chat
cdy tréng thong thuong, trude hét cac tac gi4 sang ché thuc hién phan tich locus tinh
trang s& luong (QTL: quantitative tinh trang locus) vé thoi gian trd bong trong quin
thé doc 1ap bang cach lai chéo cdy lua Habataki va cdy Ita Koshihikari. K&t qua 1a,
QTL ma dn dén sy chin muén do 1am cham lai thdi gian trd bong dugc xac dinh 1a

nim & ving QTS4 trong phin nhanh canh tay dai ciia nhiém sic thé tht ba. Cay lta
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ma chin mudn hon ciy trong Koshihikari ban diu dugc du doan 1a s& thu dugc béng
cach thay thé gen nim trong ving twong tmg ciia Koshihikari bing gen thu duoc tir

Habataki.

Do d6, tao ra mét gibng c6 manh nhiém sic thé cai bién ma trong d6 vung QTS4
cia Koshihikari (ving twong tng véi ving tir bazo sb 32.309.502 dén bazo s
32.314.677 ctia nhiém séc thé thi ba ctia ciy laa Nipponbare) dugc thay bing méanh
nhiém sic thé thu dugc tir Habataki béng cach lai chéo ngugc lai véi Koshihikari. Vao
thoi diém nay, thu dugc cac ca thé thude ca dang di tuong ddng QTS4, ma trong do chi
viing QTS4 ctia mot nhidm séc thé trong dong dugc thay bing manh nhiém sic thé c6
ngudn gbc tir Habataki, va dang ddng nhit QTS4, ma trong d6 vung QTS4 cua ca hai
nhiém sic thé twong ddng dugc thay bang méanh nhifm séc thé co ngudn gbc tir
Habataki. FIG. 1 13 hinh vé& thé hién bing so db hé gen ctia Koshihikari, di trong dong
QTS4 va dang ddng nhit QTS4. Hon nita, khi x4c dinh thoi gian trd boéng ctia mdi ciy
lta trén canh ddng nim & quan Chiba (ngay gieo ma 6/5/2010, ngay ciy laa 1/6/2010),
thoi gian trd bong ctia Koshihikari 14 tir 31/7 dén 5/8, trong khi d6 thoi gian trd bong
ctia dang di twong déng QTS4 1a tir 9/8 dén 12/8, trong khi d6 thoi gian trd bong cia
dang dong nhit QTS4 14 tir 11/8 dén 16/8 nhu duoc thé hién trén FIG. 2. N6i cach
khéc, dang di twong déng QTS4 va dang ddng nhit QTS4 3 rang 13 chin mudn hon
cdy trong Koshihikari ban ddu, va xu thé d6 dugc xac dinh 1a manh hon d6i v6i dang

ddng nhit QTS4 hon 14 dang di trong ddng QTS4.

Ngoai ra, trong phan tich QTL lién quan dén thoi gian trd bong, QTL ma din dén
su chin sém do thoi gian trd bong xay ra trudc dugc xac dinh 13 nim & vung QTS14
cla nhanh cénh tay dai ctia nhiém séc thé thir ba cia cdy lua Habataki (ving tuong
ing v6i ving tir bazo s6 31.720.064 dén bazo sb 3.724.043 ctia nhidm sic thé thi ba
cta cdy laa Nipponbare). Dy doan ring thu dugc ciy lua chin sém hon cdy trong
Koshihikari ban diu bing cach thay thé gen nim trong ving tuong ung cua

Koshihikari bang gen thu dugc tir Habataki.

Do d6, tao ra gidng c6 manh nhidm séc thé cai bién ma trong d6 vung QTS14 cia
Koshihikari dugc thay bing manh gen thu duge tir Habataki bang cach lai chéo ngugc
lai v6i Koshihikari. FIG. 3 14 hinh v& thé hién bing so d hé gen cia Koshihikari va

dang dong nh4t QTS14. Hon nita, khi x4c dinh thoi gian trd bong ctia mdi cdy lua trén
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canh déng nim & quan Chiba (ngay gieo ma 6/5/2010, ngay ciy lua 1/6/2010), trong
khi thdi gian trd bong cta Koshihikari 13 tir 5/8 dén 8/8, thi thoi gian trd bong cia
dang ddng nhit QST14 1a tir 24/7 dén 26/7 nhu duogc thé hién trén FIG. 4. Néi cach
khac, dang ddng nhit QTS14 dugc xdc dinh rd rang I3 chin sém hon cdy trdng
Koshihikari ban dau.

Dua trén cac két qua nay, cac tic gia sang ché cho rang c¢6 thé phat trién cay
tréng méi tao ra sw khéc biét doi chut vé thoi gian trd bong so véi thoi gian trd bong
ctia Koshihikari bing cach thay thé va dua vao ca manh nhidm sfc thé ma gdy ra bidu
hién cta tinh trang chin mudn trong viing QTS4 ¢6 ngudn gbc tir Habataki (duge néu
trong ban mo t4 nay 1a manh nhiém sic thé nay gy ra chin mudn) va manh nhiém sic
thé ma gay ra biéu hién cia tinh trang chin sém chtra trong ving QTS14 c¢6 ngudn gbe
tir Habataki (dugc néu trong ban mo ta nay nhur 1 manh nhiém sic thé nay giy ra hién

tugng chin sém) cho manh nhiém séc thé twong g cta Koshihikari.

Ving QTS4 va ving QTS14 13 cac ving nim k& c4n nhau. Két qua la, céc tic gia
sang ché da thir tao ra cdy lta ma chin sém hon mét chat hodac mudn hon mot chit so
v6i Koshihikari bang cach thay thé va dwa manh nhi®m séc thé c6 ngudn gbe tir

Habataki thudc ving chira ca hai viing nay va viing nam gitta ching vao Koshihikari.

Trong trudng hop cai thién cdy trong thyc vat bing phuong phap khong phai
bing phwong phéap tai t5 hop di truyén, néu nhu manh nhiém sic thé dua vio thu dugc
tir cdy tréng cho gen chuyén 1a qua 16n, thi c6 nguy co 1a dua mot lugng 16n cic gen
khac c6 chuc ning khong rd rang khac voi gen cua tinh trang dich, ciling nhu c6 nguy
co lam suy gidm céc tinh trang duge wu tién c6 & cdy trdng ban diu. Do d6, cac tac gia
sang ché tao ra cdy trdng mai theo phuong phép nhu dugc mo ta trong Tai liéu patent
1 dé tao ra cy trdng méi mang tinh trang dich, ma khong bién ddi cic tinh trang dugc
uu tién c6 & cdy trong ban diu, bing cach khéng ché ving thay thé bing cach st dung

ménh nhiém sic thé thu dugc tir cay trdng cho gen chuyén.

Cu thé hon, nim dang d4u chuin ADN dugc thé hién & FIG. 5 bing mdi lién hé
vi trf dugc xac dinh trude tién dwa trén thong tin di truyén cua cdy lta da biét. Cu thé
13, ddu chuidn ADN M2 dugc thiét 1ap nim & dAu tan phia trude coa vung chira ving
QTS4 va ving QTS14 (con duge goi 1a “ving (QTS4+QTS14)”) hodc & phia trude
clia n6, ddu chudn ADN M1 duoc thiét 1ap & phia truéc ddu chudn ADN M2, diu
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chudn ADN M4 dugc thiét 1ap ndm & dau tin phia sau cua vung (QTS4+QTS14) hodc
vung nam sau d6, diu chuidn ADN M5 duoc thiét 1ap nam sau diu chuin ADN M4, va
ddu chudn ADN M3 dugc thiét 14p trong ving (QTS4+QTS14). Tiép theo, tién hanh
lai chéo ngugc lai trén gidng c6 méanh nhiém sic thé cai bién ma trong d6 chi mot phin
ctia nhim sic thé Koshihikari chira ving (QTS4+QTS14) dugc thay bing méanh
nhiém sic thé thu dugce tir Habataki, va chon loc céc c4 thé duoc vu tién dya trén nim
dang d4u chuin ADN M1 dén M5 duoc dé cp trén day tir quén thé lai thu duogc. Sau
do, béng céch 13p lai cac buédc tuong tu rh(}t céach thich hop chon loc cac ca thé duoc
wu tién dua trén cac ddu chudn ADN M1 dén M5 b.%lng céch tién hanh tu lai chéo hodc
lai chéo ngugc lai trén cac c4 thé nay, thu dugc cé thé thé hé con sao cho dau tan phia
truée clia ving dugc thay bing manh nhidm sic thé c6 ngudn gbc tir Habataki (“L”
trén FIG. 5) c6 mit giita cac ddu chuén ADN M1 va M2, va dau tin phia sau cia viing
nay c6 mit giita cac ddu chudn ADN M4 va M5. Nhu dugc thé hién trén FIG. 5, trong
ca thé thé hé con nay, cac ddu chuin ADN M1 va M5 la cung mot typ nhu cdy trong
Koshihikari ban du, con cic ddu chudn ADN M2, M3 va M4 1a cung mcf)t typ nhu
Habataki.

O day, trong phuong phép tao ra cdy trdng méi nhu duge mé ta trong Tai lidu
patent 2, néu nhu khoang céach d1 gitra cac du chuin ADN M1 va M2 1a dai, khoang
cach ma theo d6 ddu tan phia trude cia manh nhidm sic thd L thu duge tr cdy trong
cho gen chuyén (méanh nhiém sic thé thu dugc tir Habataki trong don nay) c6 thé tro
nén 16n, 1am cho khé xic dinh chidu dai ciia manh nhidm séc thé c6 ngudn gbc tir
Habataki L dugc dua vao. Mat khéé, néu nhu khoang cach d1 13 ngén, khoang cdch ma
theo d6 ddu tin phia truéc ciia manh nhidm sic thé co ngudn gde tir Habataki L ¢6 thé
c6 mit 12 nho, nhd d6 cb thé dé dang x4c dinh duogc chiu dai cia manh nhim séc thé
c¢6 ngudn gbe tir Habataki L dugc dua vio. Tuong tw, néu nhu khoang cach d3 gitra
cac dau chuian ADN M4 va M5 1a dai, khoéang cach ma nam theo d6 du tin phia sau
ctia manh nhiém sic thé c6 ngudn gbe tir Habataki L c6 thé tré nén 16n, d6 d6 kho x4c
dinh chidu dai cua manh nhiém sic thé c6 ngudn gdc tir Habataki L duogc dua vao,
trong khi d6 néu nhu khoang cach d3 1a ngén, khoang cdch ma nim theo do ddu tin
phia sau ctia manh nhiém sic thé c6 ngudn gbc tir Habataki L c¢6 thd c¢6 mit 1a nhd,

nho d6 c6 thé dé dang xéac dinh chiu dai ctia manh nhiém sic thé c6 ngudn gdc tir
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Habataki L. dugc dua vao.

Khi chiéu dai ctia manh nhiém séc thé c6 ngudn gbc tir Habataki L ting 1én, ¢
nguy co tang gen c6 mit vung khong phai 1a ving QTS4 va viung QTS14 dugc nhép
vao céy trong Koshihikari ban diu ciing véi gen dich c¢6 mit & ving QTS4 va ving
QTS14. Vi viéc dwa gen khong phai 12 gen dich vao din dén viéc thay thé cic gen
khong phai 1a gen dicﬁ c6 mit & cdy trong ban dau, c6 nguy co 12 cac tinh trang t5t hon
¢ & cdy trong ban dau bj mit di mot cach khong cha y. Nhu vay, chidu dai cia manh
nhiém sic thé c6 ngudn gbc tir Habataki L t&t hon 14 khong dai hon chiéu dai cin thiét
so v6i ving ngin nhit chira ving QTS4 va ving QTS14 (ving tir d4u tan phia trudce
cia QTS14 dén dau tan phia sau cia QTS4, va con dugc goi la “ving
(QTS4+QTS14)).

Céc tac gia sang ché da tao ra nhiéu tap hop cac ddu chuidn ADN M1 dén M5 va
tao ra nhiéu c4 thé duoc nhap manh nhiém sic thé c6 chibu dai khac nhau chua vung
(QTS4+QTS14), tiép d6 1a khao sat thoi gian trd bong ctia mdi ca thé. Két qua 13, tht
ca cac c4 thé nay 13 cac c4 thé chin sém ma trong do thoi gian trd béng 14 sém hon mot
chit so v6i thoi gian trd bong ciia Koshihikari. Hon nita, khi c4c tinh trang khong phai
1a thoi gian trd bong clia mdi c4 thé (nhu hwong vi hodc ning suit) dugc so sanh véi
c4c tinh trang ctia Koshihikari, cic c4 thé tao ra bang cach sir dung mdi trong sb tip
hop céc ddu chudn ADN M1 dén M5 (cay lta Koshihikari kazusa No. 5.(cAy trdng
Oryza sativa L. 1a Koshihikari kazusa No. 5)) dugc thé hién trong Bang 1, cu thé 1a
bang cach sir dung SNP (da hinh don nucleotit) trong tng véi SNP thir 31.521.442 ciia
"nhim sic thé thir ba ciia ciy lua Nipponbare (A & cdy laa Koshihikari va C & cdy laa
Habataki) 1am diu chudn ADN M1 (D4u chudn ADN M1-Ac), bing c4ch st dung SNP
twong ng v&i SNP thir 31.689.690 ctia nhidm sic thé thir ba ciia cy laa Nipponbare
(C & cdy lta Koshihikari va T & cdy laa Habataki) 1am d4u chuidn ADN M2 (DAu
chuin ADN M2-Ct), bang cach it dung SNP tuong tng v6i SNP thir 3.208.924 cua
nhiém séc thé thir ba ciia cdy lta Nipponbare (A & cdy laa Koshihikari va G & cdy lua
Habataki) 1am d4u chuin ADN M3 (D4u chuidn ADN M3 -Ag), béng cach sir dung SNP
tuong tng v6i SNP thtr 32.363.157 clia nhidm sic thé thir ba ciia cay laa Nipponbare
(A ¢ cay lua Koshihikari va T ¢ cly lua Habataki) 1am ddu chuidn ADN M4 (Diu
chuin ADN M4-Gc), va bang cach sir dung SNP tuong Gmg véi SNP thir 32.384.799
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ctia nhidm sic thé thir ba cla cy laa Nipponbare (T & cdy lua Koshihikari va G& cay
lia Habataki) 1am ddu chudn ADN M5 (D4u chuin ADN M5-Tg), dugc xac dinh 1a c6

cic tinh trang ngodi tinh trang thoi gian trd béng 1a gibng nhu céc tinh trang

Koshihikari nhu dugc chi ra & Vi du 1 s& dugc md ta sau ddy (xem cic Bang 2 dén 5).

Ngoai ra, cy lua Koshihikari kazusa No. 5 1 ¢4 thé dugce tao ra b%lng cach st dung tap

hop dau chuan ADN ma trong d6 chiéu dai ciia manh nhiém séc thé c6 ngudn gdc tir

Habataki dugc dua vao 13 ngén nhét trong sb cac tip hop ddu chuén ADN dugc ding

dé phat trién cay tréng méi.

Bang 1
Diu | Vitrid . A Typ &
chuin nhjém séc Igyphﬁfken. - trén Trinh tu
ADN | thd thirba | O™ ¥ | Habataki
Mi- doan mdi xubi:
Ac |31P214421 A C | CATTCAGTTCTCTCAACTGC
doan mdi ngugc: |
GAGATTTTCGAAGGTTCTTCGC
doan mdi SNP:
TTCCTAACCCAGCTGTGAT
M2- doan moi xudi:
cp | 3:689690 ¢ T | AAAACAGCCACACCTGATCG
doan moi nguoc:
AACATCCTCTGCTTCCTCAG
doan moi SNP:
TATCGCTAGCCTCCATTTCT
M3- doan moi xudi:
Ag | 3:208.924 A O | GAATGGAATGAGCCATACTCC
doan mdi ngugc:
CTGCATCTACACGCTATACC
doan mo6i SNP: ‘
GTGATGGAAAAGTTGGAAGTTTGAA
M4- doan mdi xudi:
Gc 32.363.157 A T ACGTGGGGTACAGCACTTTGA
doan mdi ngugc:
GTCAGGAAAGTTGGAAGAGG
doan moi SNP:
GATCTCTGACAATATCAAGAAGCT
MS5- doan moi xudi:
Tg |32384701 T G | TCTGAGTATCTGACTCCACG

doan méi nguoc:
CTCTCCTGTCTTAGAAGAAGAC

doan mdi SNP:
CAAAGTTGGCAACTCGGCATA
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Koshihikari kazusa No. 5 13 cdy trdbng méi duge tao ra theo phuong phap nhu
dugc mo ta trong tai li€u patent 1, va méc du chin hoi sém hon Koshihikari, nhung né
1a cy trdng rat t6t & chd n6 van gitt dugc huong vi va céc tinh trang tbt khic cia
Koshihikari. Do d6, ngudi ndp don da xin ding ky gidng cdy trong cho Koshihikari
kazusa No. 5 theo diéu Luat v& Hat gidng va Cay trdng Nhat Ban (Seed and Seedlings
Law of Japan (s 83, 29/5/1998) (don dang ky cy trong ndp ngay 28/1/2011, sb don
ding ky gidng ciy trong: 25586).

Dua trén cac két qua nay, cic c4 thé cdy lda nay rd rang la chin s6m hon ciy
trdng ban dau do thay thé it nhit ving tir ddu chuidn ADN M2-Ct dén d4u chudn ADN
M4-At (cu thé 13, ving twong Uing véi ving tir bazo sb 3.689.690 dén bazo sb
32.363.157 cia nhiém sic thé thir ba ciia cdy lia Nipponbare) bing manh nhifm sic
thé tao thanh tir ving tuong (ng cla cy lta Habataki trén nhiém sic thé thi ba cia ca
thé cdy lta. Ngoai ra, vi ving twong tng cia cay laa Koshihikari kazusa No. 5 dugc
tao ra rir manh nhiém sic thé tao thanh tir ving twong Ung cta cdy lua Habataki, vung
nay ciing c6 thé duoc thay biang manh nhidm sic thé tao thanh tir vung tuong trng cia
cdy laa Koshihikari kazusa No. 5. Ngodi ra, mot ca thé cdy lta ma di dugc chuyén
thanh dang chin sém hon bing cach dwa manh nhiém sic thé tao thanh tir ving tuong
ting ctia cAy ltia Habataki 14 ciy trong ma trong d6 ving trong tng c6 trinh ty bazo 1a
dong nhit hodc twong ty ciy lta Koshihikari, va mic du phuong phép nay khong chi
gi6i han & cdy lGa Koshihikari, xét dén sy wa thich ciia ngudi tiéu thu va céc yéu tb
tuong tu, tot hon néu d6 1a cay lua Koshihikari hodc cdy trdng méi tao ra bing céach st

dung cay lua Koshihikari nhur 1a c4y trong bd-me.

Ngoai ra, c6 thé tao ra ca thé cay lua 1am chin sém hon ciy trdng ban diu ma
khong c6 anh huéng déng ké dén cac tinh trang khong phai la thoi gian trd béhg bang
céch dua manh nhiém sic thé vao nhiém sic thé thir ba cia c4 thé cdy lua sao cho diu
tan phia trudc clia manh nhidm sic thé nay thu dugc tir cdy laa Habataki cho gen
chuyén (hoic thu dugc tir cdy laa Koshihikari kazusa No. 5) ¢6 mit tfong viing ndm
sau ddu chuin ADN M1-Ac va kéo dai dén ddu chuidn ADN M2-Ct (cu fhé la, vung
tuong Gng v6i ving tir bazo s6 31.521.443 dén bazo s6 3.689.690 clia nhiém séc thé
tht ba ctia cay laa Nipponbare), va d4u tin phia sau clia n6 c6 mat trong vung kéo dai

tir ddu chudn ADN M4-At dén phia truéc ddu chudn ADN M5-Tg (cu thé 13, ving
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tuong (g v6i ving tlr bazo s8 32.363.157 dén bazo sb 32.384.798 ctia nhiém séc thé

thit ba cia cdy laa Nipponbare).

Khi khao sat cac gen & trong ving QTS4, gen QTL anh huéng dén thoi gian trd
bong Hd6 phat hién dugc & ciy lta Nipponbare va cdy laa Caracas duge nhan thiy 1a
nim trong ving ké cén 32,3 Mbp cia nhiém sic thé thi ba cia ving d6. Hd6 da duge
b4o cdo 1a chtra ving mi hod gen alpha cdu tric siéu phén tir casein kinaza II
(Takahashi, et al., PNAS (2001), Vol. 98, No. 14, p.7922-7927). Ngoai ra, vung ma
hod gen d6 & cdy lua Habataki ¢ trinh ty khac véi alen cia ciy lda Koshihikari. Theo
d6, gen ngudn gde chiu trach nhiém cho viée tao sy chin mudn trong vung QTS4 dugc
cho 13 gen ciu triic siéu phén tir alpha casein kinaza II nay. Trén thuc té, khi phén tich
trinh tu bazo trong ving ké cén 32,3 Mbp cua nhidm sic thé thu ba cua cay laa
Koshihikari kazusa No. 5, toan by ving nady ma hod gen & cdy lia Habataki duoc
khing dinh 14 chira trong manh nhiém séc thé thu duogc tir cy lua Habataki 14 da duoc

vao nhiém sic thé ca thé ciy lua nay bing cach thay thé.

Ngoai ra, gen cAu tric siéu phan tir alpha casein kinaza I ndy da dugc 1ap ban dd
vao ving tr bazo sb. 32.309.502 dén bazo sb 32.314.677 cua nhi®m séc thé tht ba
trong manh alen ciia cdy la Nipponbare, va & viing tir bazo sb 32.350.406 dén bazo sb
32.362.686 trong manh alen cla cdy lia Caracas da dugc dugc cong bd. Do d6, c6 thé
tao ra ca thé cdy ltia chin mu6n hon bing cach thay thé viing tuong tmg v6i ving tir
bazo s6 32.309.502 dén bazo sb 32.314.677 cia nhifm sic thé tht ba cta cay laa
Nipponbare bing manh nhiém sic thé tao thanh tir vung tuong Ung cua cdy lua
Koshihikari kazusa No. 5 hoic cdy laa Habataki trén nhiém séc thé thi ba cia c4 thé
cay lua.

Tuong tuw, khi khao sit gen chira tfong vung QTS14, ving md hoéd gen C quy
dinh séc t6 thuc vt pém trong vung ké can 31,7 Mbp ctia nhiém séc thé tht ba cia
ving d6. Gen nay d dugc bao cdo 14 chit yéu tham gia anh huéng dén thoi gian ra hoa
clia cdy (patent My s6 7566815). Theo d6, gen nguyén nhan chiu trach nhiém cho sy
chin sém & ving QTS14 duge cho Ja gen C quy dinh sic t6 thuc vat.

Ngoai ra, gen C quy dinh sic tb thuc vt d4 duoc 14p ban dd trong ving tir bazo
56 31.720.064 dén bazo sb 3.724.043 ciia nhim sic thé thir ba & cdy lia Nipponbare.

Do d6, ca thé cay lua c6 thé duge 1am chin s6m hon bing céch thay thé vung tuong
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g v6i ving tir bazo s§ 31.720.064 dén bazo sb 3.724.043 ctia nhidm sic thé thir ba
clia ciy lua Nipponbare bang manh nhidm séc thé tao thanh tir ving twong tng ca ciy
l6a Koshihikari kazusa No. 5 hoic cdy laa Habataki trén nhifm séc thé tht ba cta ca

thé cay lua.

Néu ving chira gen nguyén nh4n cta sy chin mudn & ving QTS4 va gen nguyén
nhan giy ra sy chin sém & ving QTS14 dugc thay bing manh nhiém séc thé c6 ngudn
géc tur Habataki, thi sy chin sém dugc cho 1a dugc tao ra theo cung céch nhu cdy lua
Koshihikari kazusa No. 5 ngay ca trong trudng hop ci thé cdy lia ma trong d6 ving
ngén hon ving nay tir diu chudn ADN M2-Ct dén d4u chudn ADN M4-At dugc thay
bang manh nhiém séc thé c6 ngudn gbc tir Habataki. Vi du, c4 thé cay laa duge cho 1a
c6 thé tao ra chin sém hon cdy tréng ban dau bing cach thay thé ving twong Gng vé6i
viing tir bazo s6 31.720.064 dén bazo sb 32.314.677 ciia nhifm sic thé thir ba cia ciy
laa Nipponbare bing manh nhidm séc thé tao thanh tir ving tuong Ung cua ciy lua
Koshihikari kazusa No. 5 hoidc cdy lta Habataki trong nhiém sic thé cta c4 thé cay
la. Ngoai ra, vao thoi diém do, ca thé cay lua nay duogc cho 1a cé thé tao ra chin sém
hon cdy trong ban diu ma khéng c6 anh hudng dang ké dén cac tinh trang khong phai
14 thoi gian trd bong bang cach dwa manh nhidm sic thé vao nhidm séc thé thi ba cia
c4 thé cdy lua sao cho dau tan phia truéc ciia manh nhiém sic thé nay c6 mdt trong
viing tuong Ung véi ving tir bazo sb 31.689.691 dén bazo s§ 31.720.064 ctia nhifm
sic thé thir ba ciia cy lia Nipponbare, va diu tin phia sau ctia manh nhiém sic thé
ndy c6 mat trong Vﬁng tuong (mg véi ving tir bazo sd 32.314.677 dén bazo sb

32.363.156 ctia nhidm sic thé thir ba ctia cdy lta Nipponbare.

Cay lta Koshihikari kazusa No. 5 1 ciy trdng méi ma trong d6 thoi gian trd
bong dién ra hoi sém hon ma khéng c6 anh huéng dang ké dén céc tinh trang cia
Koshihikari khdc nhu ning suit. Két qua 13, ngay ca khi Koshihikari va Koshihikari
kazusa No. 5 dugc gieo ma & khoang thoi gian gn nhu giéng nhau, vi Koshihikari
kazusa No. 5 trd bdng sém hon vai ngay so v6i thoi gian trd bong cuia Koshihikari, cé
thé thu hoach Koshihikari sau khi da thu hoach truéc d6 Koshihikari kazusa No. 5. Do
thay d6i thoi gian thu hoach theo cach nay, thi ngoai viéc c¢6 thé kéo dai cong viée thu
hoach ngay c4 trong frudng hop trong trén quy mé 16n, vi viée thu hoach c6 thé dugc

thuc hién & thoi diém phit hop hon, ¢6 thé thu hoach dugc cdy lua c6 huong vi tot hon.

-17-



29524

C6 thé trong cdy lua Koshihikari kazusa No. 5 theo cac k¥ thuat turong tw voi k§
thust dugc st dung cho cdy trdng Koshihikari ban dau, va cdy lua c6 thé dugc thu
hoach béng cach ty lai chéo hodc lai chéo do nguoi thuc hién. Ngoai ra, cdy laa
Koshihikari kazusa No. 5 va céac cé thé thé hé con cia chung c6 thé dugc st dung 1am
c4 thé cha-me dé phat trién ciy trdng méi theo cing cich nhu cdy trong Koshihikari
ban du. Vi du, a c6 thé thir phat trién cay trong méi bing cach lai chéo c4 thé cdy laa
Koshihikari kazusa No. 5 v&i ca thé clia cdy trdng khéc, va sau d6 lai chéo nguoc lai

c4 thé thé hé con thu dugc véi ca thé cua cay lua Koshihikari kazusa No. 5.

Ngoai ra, nam typ ddu chuin ADN nhu dugc md ta trong Bang 1 (D4u chuén
ADN M1-Ac, d4u chudn ADN M2-Ct, diu chudn ADN M3-Ag, ddu chuin ADN M4-
At v diu chuin ADN M5-Tg) bao gdm thong tin hé gen duy nhét cho ciy lua
Koshihikari kazusa No. 5. Do 6, cy laa Koshihikari kazusa No. 5 ¢6 thé dugc phan
biét bang céch sir dung thich hop nam typ diu chuin AND nay.

Cu thé hon, phuong phap phan biét cdy lia theo sang ché 1a phuong phép dé xac
dinh xem liéu c4 thé ¢ay laa nhét dinh c6 phai 12 ciy trdng dic thi hay khong, trong d6
mot hoiic nhiéu diu chuin ADN duoc chon tir nhém bao g(‘Sm dAu chudn ADN M1-Ac,
diu chuin ADN M2-Ct, ddu chudn ADN M3-Ag, diu chudn ADN M4-At va du
chuin ADN M5-Tg duoc dinh typ' bing cach phén tich hé gen clia ca thé cdy lua, va
trong trudng hop két qua dinh typ thu dugc phtt hop véi két qua cho ciy laa
Koshihikari kazusa No. 5, cu thé 13 trong trudong hop diu chuidn ADN M1-Ac 1 adenin
(A), diu chuin ADN M2-Ct 1a thymin (T), d4u chuin ADN M3 -Ag 13 guanin (G), ddu
chudn ADN M4-At 1a T va déu chuén ADN M5-Tg 14 T, thi c4 thé cay lta ny c6 thé

dugc xac dinh 12 cay la Koshihikari kazusa No. 5.

Ngoai ra, dé phan biét cdy laa, ¢ thé sir dung tit ca cac diu chudn ADN M1 dén
M5 hoic c6 thé su dung chi mot sb trong s6 nim d4u chudn ADN. Vi du, c6 thé st
dung chi cac diu chudn ADN M1 va M2 déng vai trd nhu 13 diém tai td hop & phia
trén, c6 thé st dung chi cac ddu chuén ADN M4 va M5 déng vai trd nhu 13 diém tai tb
hop & phia dudi, hogc c6 thé sir dung chi cic ddu chudn ADN M2 va M4. Viéc két hop
thich hop nhidu ddu chuin ADN tao cho c6 thé phén biét cdy lia mdt cach chinh xac

hon.

-18-



29524

Vi du thye hién sang ché

Mic di phén sau day cung cip giai thich chi tiét hon sang ché bang cach dua ra

céc vi dy, nhung sang ché khong chi gi6i han & céc vi du nay.
Vidul

Tao ra cdy trong méi ma trong d6 thoi gian thu hoach 1a sém hon so véi cay
trdng Koshihikari ban déu bing cach st dung gibng c6 manh nhiém séc thé cai bién
nhu 14 c4 thé bo-me ma trong d6 chi mot phan ctia nhiém sac thé Koshihikari chira

viing (QTS4+QTS14) dugc thay bang manh nhifm sic thé thu duge tir Habataki.

Trudce hét, gidng c6 manh nhim sic thé cai bién va Koshihikari dugc lai chéo,
va thu hoach 10 c4 thé thé hé con (hat gidng) ma trong d6 diu chudn ADN M3 -Agla
viing nhiém séc thé di twong ddng gdm alen c6 ngudn gbc tir Koshihikari va alen ¢6
ngudn gbc tir Habataki. Hat gidng thu duoc dugc trong tiép d6 1a dé tu nhan gidng (tu

lai chéo) va thu hoach cic cé thé thé hé con & dang hat giéng.

Hat gidng thu hoach dugc nay duge tréng tiép tuc. Sau khi trdng dén giai doan c6
thé cdy vao canh dong, thu hdi AND tir 14 ciia mdi c4 thé, va cac ca thé duoc tréng nay
dugc chon loc ma trong d6 diu chuin ADN M1-Ac la viing nhiém sic thé ddng nhit
gdm alen c¢6 ngudn gbc tir Koshihikari, va céc ddu chudn ADN M2-Ct va M3 (D4u
chudn ADN M3-Ag)1a ving nhidm sic thé di trong dong gdm alen c6 ngudn gbe tir

Koshihikari va alen c6 ngudn gdc tir Habataki.

Sau d6, céc c4 thé dugc tréng va chon loc nay dugc dé ty nhan gidng (tu lai
chéo) tiép d6 1a thu hoach thém céc cé thé thé hé con & dang hat giéng. Hat gidng thu
hoach dugc nay dugc gieo tréng tiép, va sau khi tr@)ng dén giai doan c6 thé céy vao
canh ddng, thu hdi ADN tir 14 ctia mdi cé thé dugc trdng nay, va tfrrig ca thé duoc
trdng ndy dugc chon loc ma trong d6 ddu chuin ADN M1-Ac va du chudn ADN Ms5-
Tg 1a ving nhiém sic thé ddng nhét dbi véi alen c6 ngudn gbc tir Koshihikari, va d4u
chudn ADN M2-Ct, diu chudn ADN M3 (D4u chuin ADN M3-Ag) va diu chudn
ADN M4-At 12 ving, nhiém sic thé ddng nhit véi alen c6 ngudn gbc tir Habataki. C4
thé dugc tréng va chon loc nay 1a cy trong méi ma trong d6 vung (QTS4+QTS14) da
dugc thay bang manh nhiém sic thé c6 ngudn gdc tir Habataki, va céc tac gia sang ché

dat tén cay trdng méi nay 1a “Koshihikari kazusa No. 5”. FIG. 6 13 hinh v& thé hién
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bing so dd hé gen cua Koshihikari kazusa No. 5.

Hon nfra, khi x4c dinh thoi gian trd bong cua Koshihikari kazusa No. 5 trén canh
doéng nim & quédn Chiba (ngay gico ma 6/5/2010, ngdy ciy laa 1/6/2010), trong khi
thoi gian tr6 bong ctia Koshihikari 14 tir 5/8 dén 8/8, thoi gian trd bong cta Koshihikari
kazusa No. 5 1a tir 27/7 dén 30/7. FIG. 7 thé hién cac két qua xdc dinh duoc vé thoi
gian trd bong cua Koshihikari kazusa No. 5 ciing v&i két qua cho Koshihikari, dang
ddng nhit QTS4 va dang dong nhét QTS14. Méc du Koshihikari kazusa No. 5 13 rang
1a chin hoi sém hon cdy tréng Koshihikari ban diu, nhan thiy r& rang tu FIG. 7 1a thoi

gian tr bong cta ching 14 cham hon thdi gian trd béng cia dang ddng nhét QTS14.

Thuc hién nghién ctru so sanh giita cc tinh trang cia Koshihikari kazusa No. 5
va Koshihikari (dwgc thuc hién trén canh dong nim & quén Chiba nam 2009). Céc tinh
trang dugc khdo nghiém tudn theo khao nghiém céc tinh trang cho don ding ky cay
tréng dua trén diéu 5, doan 1 cia Luat Seed and Seedlings Law of Japan (Law No. 83,
1998). Két qua cta nghién ctru ndy dugc trinh bay & Bang tir 2 dén 5. Két qua 13,
Koshihikari kazusa No. 5 chin sém hon Koshihikari vao khoang 5 dén 6 ngay vé ca
thoi gian trd bong va thoi gian chin. Ngoai ra, mic du chidu dai cong, chidu dai cta
truc chinh ctia béng va chiéu dai than chinh ctia Koshihikari kazusa No. 5 13 hoi ngin
hon céc tinh trang twong tmg cia Koshihikari va s bong va sb hat trén than chinh

cfing it hon, c4c tinh trang khac vé co ban 1a gidng nhu c4c tinh trang cta Koshihikari.
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Ung dung cong nghiép

Vi cdy tréng méi theo sang ché 13 Koshihikari kazusa No. 5 d3 dugc phat trién c6
chit lwong va ning sudt twong tr nhu Koshihikari chi khdc 1a chin sém hon
Koshihikari, cdy nay c6 thé dugc st dung dic biét 13 trong linh vuc ndng nghiép.
Ngoai ra, theo phuong phép theo sang ché 1am cho céc c4 thé cdy lta chin sém hon, vi
cac cé thé cay Ia co thé duogc 1am chin sém hon cdy trong ban diu, nén phuong phép

c6 thé dugc sir dung dic biét 1a trong linh vuc phwong phap lai giéng thuc vat.
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YEU CAU BAO HQ

1. Cay laa, trong d6 trong nhiém sic thé cua cay lua Koshihikari c6 ving twong tmg
v6i viing tir bazo s6 3.689.690 dén bazo s6 32.363.157 trén nhifm séc thé thi ba cia
cdy lua Nipponbare dugc thay ddng nhit bing méanh nhiém séc thé tao thanh tir ving
tuong ting ctia cdy lia Habataki trén nhidm sic thé thir ba cia cé thé cay lua, va diu
tan phia trudc cia manh nhidm sic thé nay c6 mit trong ving tuong tng véi ving tir
bazo sb 31.521.443 dén bazo s 31.689.690 cua nhi®m sic thé thir ba cia cdy lua
Nipponbare va d4u tan phia sau ciia manh nhiém sic thé nay c6 mat trong vung tuong
ing vé6i viing tir bazo s6 32.363.157 dén bazo s 32.384.798 ctia nhidm séc thé tha ba

cta cdy lda Nipponbare.

2. Phuong phép phéan biét cdy lia bao gdm budc xac dinh xem cy lia cu thé c6 phai
1a cay trong dic thu hay khong, trong d6:
SNP (da hinh don nucleotit) twong tng véi SNP thir 31.521.442 trén nhiém sic

thé thr ba ctia cdy lta Nipponbare (A & cdy lia Koshihikari va C & cdy lua Habataki)
duoc chon 1am diu chuidn ADN MI,

SNP twong mg v6i SNP thir 31.689.690 ctia nhiém sic thé thir ba cia cy laa
Nipponbare (C & cay lta Koshihikari va T & ciy lua Habataki) dugc chon lam diu
chuidn ADN M2,

SNP tuong mg véi SNP thir 3.208.924 ciia nhiém sic thé thir ba cia cdy lua
Nipponbare (A ¢ cdy lta Koshihikari va G ¢ cdy lua Habataki) dugce chon lam dau
chuén ADN M3,

SNP tuong tmg véi SNP thtr 32.363.157 ctia nhidm séc thé thir ba cta cdy lua
Nipponbare (A & ciy lta Koshihikari va T & cdy trong Habataki) duge chon 1am diu
chuén ADN M4,

SNP twong tmg v6i SNP thir 32.384.799 ctia nhim sic thé thi ba cia cdy lda
Nipponbare (T & cdy laa Koshihikari v G & cdy lta Habataki) duoc chon lam diu
chuin ADN M5, va |

céc diu chudn ADN M1 dén M5 dugc dinh typ bing cach phén tich hé gen cia

ca theé cdy laa, va

trong trudng hop két qua dinh typ thu dwoc 1am sao cho diu chudn ADN M1 1a A
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(adenin), ddu chuidn ADN M2 1a T (thymin), ddu chuidn ADN M3 1a guanin (G), ddu
chudn ADN M4 1a T va d4u chuén ADN M5 1 T, thi c4 thé cdy lua nay dugc nhéan dién

1a cay la Koshihikari kazusa No. 5.

3. Phuong phép 1am cho c4 thé cdy lta chin sém hon, bao gdm buéc thay thé dong
nhit viing twong ng véi ving tir bazo sb 31.720.064 dén bazo sb 3.724.043 cua
nhiém séc thé thir ba cua cdy laa Nipponbare bang manh nhiém sic thé tao thanh tir
viing twong mg cla ciy lda theo diém 1 hodc cdy lta Habataki trén nhi®m séc thé thi

ba cla ca the cay laa.

4. Phuong phap lam cho c4 thé cdy lta chin sém hon, bao gdm buéc thay thé ddng
nhit viing twong tng véi ving tir bazo sb 31.720.064 dén bazo sb 32.314.677 cua
nhidm sic thé thir ba cia ciy laa Nipponbare bang manh nhidm sic thé tao thanh tur
viing twong (mg clia ciy lia theo diém 1 hoic cdy ltia Habataki trén nhidm sic thé thi

ba cla cé the cay laa.

5. Phuwong phap lam cho c4 thé ciy lua chin sém hon theo diém 4, trong- d6 manh
nhiém sic thé nay duoc thay thé sao cho du tan phia truéc cia manh nhidm sic thé
ndy c6 mit trong ving tuong Umg véi ving tir bazo sd 31.689.691 dén bazo sb
31.720.064 ctia nhiém sic thé thir ba ctia cdy lua Nipponbare va dau tan phia sau cua
ménh nhiém sic thé ndy c6 mit trong viing tuong Gng v6i ving tir bazo s6 32.314.677

dén bazo s6 32.363.156 ciia nhidm séc thé thi ba cta cdy lta Nipponbare.

6. Phuong phap 1am cho c4 thé cdy laa chin s6m hon, bao gdm budc thay thé ddng
nhét ving tuong tng véi viing tir bazo s§ 3.689.690 dén bazo sb 32.363.157 cua
nhiém sic thé thit ba ciia ciy lta Nipponbare bing manh nhidm sic thé tao thanh tir
ving tuong Gmg clia cdy laa theo diém 1 hodic ciy lua Habataki trén nhim séc thé thir

ba cua cé the cay laa.

7. Phuong phap 1am cho cé4 thé cdy lua chin sém hon theo diém 6, trong d6 méanh
nhidm sic thé ndy duoc thay thé sao cho diu tan phia truéc ctia manh nhiém sic thé
nady c6 mit trong ving twong tng v6i ving tir bazo sd 31.521.443 dén bazo sb
3.689.690 ctia nhiém séc thé thir ba ciia cdy lta Nipponbare, va dau tan phia sau cta
manh nhiém séc thé nay c6 mit trong ving tuong tmg v&i ving tir bazo sb 32.363.157

dén bazo s6 32.384.798 ciia nhidm séc thé thi ba cta cdy lua Nipponbare.

8. Cay ltia duoc tao ra bang phwong phép 1am cho c4 thé cdy lda chin sém hon theo
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diém bat ky trong sb cac diém tir 3 dén 7.

9. Phwong phap 1am cho c4 thé cay lta chin muédn hon, bao gdm buégc thay thé dong
nhit ving tuwong tng véi ving tr bazo s§ 32.309.502 dén bazo s6 32.314.677 cua
nhidm sic thé thir ba cta cy lia Nipponbare bing manh nhidm sic thé tao thanh tir
ving tuong tmg cla ciy laa theo diém 1 hdeftc cay laa Habataki trén nhim sic thé thir

ba cta ca thé cay luaa.

10. Cay Itia thu dwgc tir phwong phap 1am cho cé thé ciy lia chin mudn hon theo diém

9.
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