Chuong |

CHI THI DNA PANH DAU GEN TRONG CHON TAO GIONG

1.Piém lai nhirng khai niém di truyén lién quan

- Gen la doan DNA nam trén nhiém sic thé (DNA, RNA virut) quyét dinh hay dong gop
vao viéc tao thanh hay biéu hién ra tinh trang, trong diéu kién nhat dinh.

- Khai niém gen, alen va locus gen, cac gen sap xép theo dudng thing trén nhiém sic thé
va lien két véi nhau.

- Ban d6 lién két, ban d6 di truyén, ban d6 nhiém sic va ban d6 vat Ii.

- Lién két gen va khoang cach di truyen

- Phuo’ng phép xdc dinh gen lién két va khoang céch gilta cdc gen bang cach xac dinh tin
s§ trao ddi chéo va diéu tra théng ké pha hé hodc quan thé phan ly.

.2 Khéi niém chi thi di truyén

- Chi thi la bat ki mot dac trung, dac tinh nao d6 cla su vat ma dua vao d6 ching ta suy
ra dugc dac trung, dac tinh khac cua sy vat d6. Thi du dua vao thanh phan hé thuc vat &
mot noi ndo d6 ching ta c6 thé doan dugc dit & d6 chua, mau m& hay bj 6 nhiém. Trong
di truyén ching ta c6 thé dua vao tinh trang ndy dé du dodn kha ning c6 chia tinh trang
kia trong cing mot sinh vat. O 1da be 14 bao mam mau tim thi cay do c6 thé sé chita gen
khang ray nau.

- Chi thi di truyén 1a mot dic di‘ém hay mgt thudc tinh cua sinh vét co thé do dém, nhan
biét dugc va c6 kha nang di truyén tir theé hé nay sang thé hé khac.

- Theo paterson va cong sy 1991 thi chi thi di truyén can c¢6 2 yéu cau sau:
+ Phai khac biét glu’a bd va me. )
+ Phai dugc truyén lai chinh xac cho thé h¢ sau, ca ¢ cac doi phan ly.

- Co 56 khoa hoc cua chi thi di truyen la do céc gen quy dinh céc tinh trang d6 lién két
v6i nhau. Hién co rat nhiéu gen, nhleu chi thi di truyén cua nhleu sinh vat da dugc xéc
1ap ban d6 lién két trén timg nhiém sic thé va khoang cach di truyén gitra chung.

3. Cac loai chi thi di truyén

a. Chi thi di truyén hinh thdi

- La loai chi thi co thé quan sat thay hodc do dém truc tlep duoc, thuong do don gen quy
dinh (tinh trang chat luo’ng) nhu mau sic hoa , do, trang, hong, tim xanh, mau sic va hinh
dang hat c6: mau nau, vang, dd, co rau hay khong, nhin hay tron. V& la co phu 1ong hay

khong, dang cdy c0 bach tang hay khdng, lun hay cao.

- Chi thi hinh thai c6 uu diémrlé dé nhan biét va phén biét ngay bang mat thudng ¢ dang
troi, 1an, dong hop tir va mot so truong hop co thé 1a di hop tu.
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- Céc bién di chi thi hinh thai thuong it da dang, quan sat phu thudc vao giai doan sinh
truong phat trién cua cdy nén viéc tng dung thuong bi han ché.

- Chi thi g1a1 phau, cau trac té bao, mo va €0 quan ciing ¢ thé thudc vao loai chi thi nay,
tuy nhién viéc nhan biét quan sat doi hoi can dén ky thuat, phuong tién quan sat kha phirc
tap hon.

b.Chi thi sinh hoa

- Chi thi sinh héa 1a loai chi thj c6 ban chat dva trén da hinh protein, bao gdm chi th
isozyme va cdac loai protein cau tric va du trit khac.

- Céc protein- enzyme khac nhau c¢6 khdi lugng phan tir, cdu trac hinh thé va diém bang
dién khac nhau, vi vay khi dién di trén gel mot chiéu hay hai chiéu chung s& di chuyén
v6i toc d khac nhau va phan tach nhau ra thé hién bang nhiing vach bang, cac diém quan
sat thay sau khi dugc nhudém mau.

- Vi la protein nén sy biéu hién phu thugc vao mé va vao giai doan sinh truéng phat trién
ctia ¢4 thé ciing nhu diéu kién moi truong, c6 lién quan dén diéu hoa hoat hoa cua gen.

- Bt ki mot protein nao c¢6 mit trong mo sinh vat du ¢ giai doan nao ciia sy phat trién
cing 1 két qua san pham cta dong thdng tin tir DNA (gen) - mMRNA - protein- vat chat -
tinh trang.

- Chi thi protein - enzyme thuong la dong troi, dé phan biét gitra cac ca thé dong hop tu
voi di hop tur nhung do su biéu hién phu thudc vao giai doan sinh trudng va phat trién,
loai té bao, md va diéu kién moi truong nén viée ung dung thuong bi han ché.

- Chi thi vat chit trao d6i, dva trén co s& phan tich hay nhan dién mot sO chét trao doi nao
do6 trong té bao, mo hay co quan cua sinh vt chung ta c6 thé suy dién ra mot dic tinh,
mdt protein, mot vat chat hay mot tinh trang khéc ciia sinh vat d6 va nguoc lai.

- Cac chi thi trén c6 déc diém chung 1a phy thugc vao giai doan sinh truéng va phat trién
loai md, té bao va trong nhitng diéu kién moi truong nhat dinh, néu khong c6 s& khong
biéu hi¢n ra va khong sir dung dugc. Chi riéng c6 chi thi DNA la khong phu thudc vao
su biéu hién ctia gen va diéu kién moi trudng cho viéc biéu hién nén thuong duoc tng
dung.

4. Chi thi DNA

La bat ki doan DNA nao dugc sir dung dung dé phan biét sy khac nhau vé kiéu hinh
(tinh trang) giita CAC cé thé, dong, gidng, va giita cac loai déu duoc goi la phuong phap
chi thi DNA danh dau gen.

Hién nay cO rat nhleu phuong phép danh diu phan tir nhu sy da hinh vé cac
isozyme, protein, vat chat va DNA trong d6 chi thi DNA duoc sir dung rong réi nhat
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trong nghlen ctru di truyén va chon glong Riéng phuong phép chi thi DNA danh du gen
tam thoi ¢ thé c¢6 10 phuong phép, xép theo thtr ty thudng duoc sir dung nhu sau:

4.1.Lai DNA/DNA (phu:ong phap RFLP, sy da hinh cac doan cét gidi han)

Tién hanh phuong phdp nay can sit dung enzyme cdt gi6i han (R E) cat DNA genome,
dién di phan tich trén gel. Néu genome sinh vat nho nhu vi khudn, virut... thi khi cat
bang RE thuong s€ cho ra it doan DNA, bén canh do ndng do cac doan duoc cit ra lai 16n
nén chi can su dung cac phuong phap dién di hién nay la co thé phan tich dugc sy da hinh
ctia cac doan cét gi6i han. Con néu truong hop genome sinh vat 16n nhu nguoi va dong
thyc vt thi khi cat bang RE s& cho ra rat nhiéu doan DNA, cac doan nay lai chénh nhau
rat it bp, nén khi dién di chung s chay xit nhau (hlen tugng smear) nén khong thé nhan
dién phan biét dugc da hinh gnra cac doan cit gioi han. Vi the sau dién di phai chuyén
cac vach bang lén mang lai, r6i lai v6i miu do. Két qua c6 thé thu dugc cac vach bing lai
trén mang lai, vi tri cua védch lai phy thugc vao trinh ty DNA cua genome, loai RE cat
gio1 han va mﬁu do dé lai. Vach bang nao lai dugc v6i mau do chiing to doan DNA trong
ching phai chira mau do va néu hién hinh cta vach bang nay c6 lién quan dén gen danh
d4u thi doan DNA mau do dé sé& chic chin hay it nhat ciing phai chinh 12 doan DNA nim
gan lan can hoac ngay chinh gen ddnh dau.

- Chi thi nay phai c6 2 diéu kién 1 RE sir dung va doan mau do dem lai c6 lién két.

- Tuy s va loai RE sir dung va do dai cia mau do ma c6 sb vach bing lai co khac nhau,
thudng chi ¢o 1 — 2 vach bing dugc lai, truong hop nhiéu vach bing lai ¢6 thé mdi vach
bang lien két v6i mot gen khéc nhau. ,

- Minh hQa qua hinh v&, vi du & mot noi nao d6 trén nhiém sic thé chira doan mau do
lien két v6i mot gen nao do, tuy timg kiéu gen ma cé vi tri cit boi RE khac nhau két qua
s& tao ra cac doan duoc lai hay khong lai khac nhau. Néu hién tuong nay cd lien quan
dén gen nao do thi chung ta xac dinh dugc chi thi RELP nay c6 lién két voi gen muc tiéu
nghién ciru.

- Hién nay c6 thé dung may dién di mao quan phan tich mot cach chinh xéac duge thanh
phan cac doan DNA trong hén sau khi dugc cat boi RE va khong can dén viéc lai véi
méu do dé xac dinh da hinh.

4.2. ALP (Amplicon length polymorphism)

Su da hinh vé chiéu dai nhitng doan DNA dugc nhan Ién trén co s¢ nhan gen PCR.

Sy da hinh dugc phat hién ngay bang cich dién di san pham nh&n gen (DNA) bang PCR
trén gel thuong la agarose hodc acrylamide. Phuong phap PCR la phuong phap nhan mét
doan DNA nhat dinh trong genome khi da biét truge trinh ty, ta thiét ké hai rn01 chan
bién, Xay dyng chu ky phan (g rdi nhan 1én. Khi diéu tra quan thé, cac dong giéng khac
nhau ¢6 thé thu dugc cac kiéu hinh vach bang nhu sau:

+ Vach bang di¢n di ding nhu vach bang chuédn vé chleu dai kich thudc, thuong co thé
két luan doan DNA muc tiéu nhan 1én giira chiing 1a gidng nhau. Tuy nhién, ching cd
thé khac nhau do thay thé nu no b?lng nu kia, hodc vi tri cadc nu trong doan nhan 1én thay
ddi. Trong truong hop nay mudn phan biét duoc da hinh thi phai ding RE cit tiép hodc
phai dung phuong phap xac dinh trinh ty nu, trong truong hop nay nguoi ta goi la
phuong phap PCR-based RFLP.

+ Vach bang dai ngan khéc nhau la do doan nhén Ién so véi doan gdc xdy ra dot b1en tang
hodc mét doan, ¢6 thé biét duoc ting mat bao nhiéu nu bang cach so sanh véi mau DNA
chuén.

+ Thu dugc nhiéu vach bang nhan 1én I do trinh tu 13p lai, it nhét cling & doan gén moi.
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+ Khoéng nhan [én dugce vach bang nao co thé do ddt bién mat doan & kiéu gen do, hoac
mit doan & mot trong hai noi ghép moi. Chua ¥ phai loai trr nguy€n nhan do ky thuat
PCR trong thanh phan phan tng thiéu mot vai thanh phan. Dé khic phuc nén ding céach
pha cocktail gop chung.

+ Khi thay da hinh c¢ lién két v6i gen ndo do thi da hinh vach bang DNA do chic chan it
nhiéu phai nam canh gen lién két.

4.3.AFLP (Amplified fragment lenght polymorphism)

Do Vos va cong su dé xut nim 1995. Phuong phap nay tién hanh trén co s¢ dau tién
ngudi ta diing enzyme cét gisi han dé cat DNA genome, ta s& thu duoc cac doan DNA c¢6
2 déau cat chira trinh tu nhan biét cua enzyme cét (1 or 2 RE) va tly mdi trinh tu enzyme
nhan biét cit ma nguoi ta dung doan DNA adapter dinh tuong (mg khac nhau, roi ding
enzyme ligase noi lai. Trén co sé trinh tw adapter , trinh ty doan nhan biét ciia RE ta thiét
ké 2 doan moi kéo dai thém 1 - 2 nucleotide ngau nhién gan thém vao dau 3' cua adapter,
roi dung ki thuat PCR dé nhan céc doan DNA dugc cat 1én. Cac doan dugc nhan 1én phai
la cac doan c6 2 dau cat ddi dién nhau, duoc adapter gin vao va c6 2 dau chia 1 — 2 nu
b sung véi trinh tw nu kéo dai cuia moi.  Sau do dién di san pham nhan PCR ta s& thu
duoc da hinh cac vach bang. Sw da hinh trong quan thé diéu tra phu thuge vao kiéu gen,
loai enzyme cit giGi han sir dung, trinh tu adapter, s6 luong va loai nu tinh tién thém vao
dau 3 cua m01 C6 thé nhan Ién dugc nhiéu vach bing tiy theo genome, cac vach bang sé
dugc danh sé va co thé du doan dugc chiéu dai nu. Gia sir c6 mot vach bang nao dé
dugc nhan 1én 6n dinh va lién két véi mot gen nao do thi vét bang do it nhat ciing phai
nam gan gen lién két. Mot chi thi c6 thé 4p dung dé diéu tra duoc véi nhidu gen lién két
khac nhau, vi mdi doan nhan 1én c6 thé & cac ving gen khac nhau va nhu vay sé lién két
véi cac gen muc tiéu khac nhau.

4.4.RAPD (Random amplified polymorphic DNA)

Su da hinh nhitng doan DNA dugc nhan lén mot cach ngau nhién trén co sé phuong
phap PCR dung mot doan moi, don ngan ngau nhién thuong dai tr 5 - 10 nu. Do ding
mot doan moi don nén khi két gan mdi s& ¢ nhiéu chd c6 trinh tu bd sung két gan dugc
v6i moi, dic biét dung méi la trinh tu lap lai trong genome.  Khi phan tmg nhan PCR
tién hanh thi chi nhitng doan DNA nao c6 hai dau chira hai trinh tw méi nhung nguoc
chiéu nhau méi dugc nhan 1én. C6 rat nhiéu doan dai ngan khac nhau cé thé duoc nhan
Ién, tuy nhién do thiét lap mot ché do nhiét nén chi nhiing doan nao cd ché d6 nhan phu
hop mdi nhan dugc Ién, hogc nhan voi s0 lugng du I6n dé c6 the quan sat dugc. Nhiéu
cong bé cho thay d6i v6i nhiéu chu ky nhiét, phan 16n cac doan dwgc nhan Ién dai tir 100
dén 800 bp. S6 vach bang nhan lén tay theo genome thuong glao dong tor 5 — 25 vach,
tuy khoang cach glu:a cac vach bang xa gan SO vach bang nhiéu it va lugng DNA trong
mdi vach bang ma ta chon gel dién di c6 chiéu dai ngan va phuong phap nhuom gel quan
sat khac nhau. Gia str o mét vach bang nao do co biéu hién lién két voi mot gen nao do
thi doan d6 it nhat ciing nam gan gen lién két. Céc vach biang duoc danh sé tir trén
xubng dudi va c6 thé du doéan chiéu dai timg vach bang céch so sanh véi vich chuan cua
ladder.

4.5. SSR (Simple sequence repeat, microsetellite)
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- La phuong phap nhan hogc lai nhitng doan DNA lap di lap lai trong genom, dé tim sy
da hinh. Nhu ta biét trong genome sinh vat cd rat nhiéu trinh tu lap lai don gian, nam rai
rac hoac lién tuc. Chung c6 thé nam trong mot vung dugc chan bién bai trinh tu khdng
I3p lai. St dyng chi thi nay trong dénh ddu gen ¢4 2 cach:

- Céch thtr nhat chiét tach, phan cit DNA genome bang mot hodc vai enzyme cit glo’l
han, phan tach trén truong dién di gel agarose, chuyen Ién mang lai, sau d6 dem lai voi
mau do, mau do 1a cac doan 13p lai don gidn dugc téng hop nhan tao hoic duoc biét
trude, thi du (GT)n danh déu. Két qua thu duoc nhiéu vach bang duoc lai, cac vach bang
nay chéc chn bén trong chura trinh ty 13p lai va c6 2 dau Ia trinh ty nhan biét cua RE.
Néu doan lai nao doé lien két véi mot gen thi doan d6 chac chan phai nam gan gen do.

- C4c thtr 2 bang cach nao d6 ta xéac dinh dugc mot doan DNA nhan dong cé chira bén
trong trinh tu l3p lai, ta xac dinh trinh ty hai ving bién, rdi dung trinh tu nay thiét ké cip
mdi, Sau d6 dung phan (mg PCR nhan Ién s& dugc da hinh chiéu dai doan d6 giira cac
genome. Két qua ta cling c6 thé thu dugc nhiéu doan nhan 18n khac nhau chimg t6 doan
d6 ¢ @6 lap lai nhat dinh. Néu chi ¢6 2 vach bang thi c¢d I1& chi ¢c6 mot trinh tu lap lai
nhung & giita doan nhan c6 sb va trinh ty nu khac nhau.

4.6. Chi thi EST (Expressed site tag)

La phuong phép nghién ctru da hinh cac gen biéu hién cta cac genome cd lien két voi
gen muyc tiéu. Nguoi ta thiét ké cac chip nho trén dinh céc doan oligonucleotide da biét
trude, mdi doan twong tmg bd sung vai mot mRNA hoat dong ciia mot lodi hay mé sinh
vat, dung 1am mau lai tha. H6n mRNA cua cac genome mo diéu tra duoc chiét xuat, roi
dem lai véi chip s& biét dugc chd nao lai duge tir d6 tim dugce doan oligonucleotide lai
lien két gen.

4.7. RT-PCR

Phuong phap chi thi nhim dinh |1r0’ng mot DNA hoic mRNA ban dau dé xac dinh su
da dang di truyén va lién két gen véi cac tinh trang. C6 2 ndi dung la Real time PCR va
k¥ thuat dung enzyme Reverse Transcriptase nhan cac mRNA muc tiéu sau do6 do luong
va s cac phan doan dé xac dinh sy c6 mat, liéu lugng timg nguyén ban ban dau.

4.8. MRDHV- DNA (Moderately repeat, dispersed, and highly variable DNA,
minisatellite)

bay la. phuong phap dung ki thuat DNA dé nghlen ctu sy da dang cua nhung doan
DNA, mau vé tinh nhé d& bién dong, phan tan va lap di lap lai trong bd genome ctia sinh
vat.

4.9. Chi thi ISSR (Inter- Simple Sequence Repeat)

La phuong phap nghién ciru da hinh trinh tu cac doan nam giira 2 doan chan bién lap
lai don gian. Thi du nhu doan gitra doan trinh tu lap lai GT nhu sau: GTGTGTGTGTGT
ATCGGAATTGGCC......... CCATCA GTGTGTGT, nguoi ta thiét ké mot cap moi
trén trinh tu lap lai nam & 2 dau doan gach chan, bb sung thém ngau nhién tr 1-2 nu trong
4 nu vao dau 3’ ciia mdi, cac genome khéc nhau sé& c6 s6 va chiéu dai trinh tu ¢ gitra doan
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lap lai duoc nhéan 1én s& khac nhau. Su khac nhau nay c6 thé co lién quan dén cac gen va
tinh trang nao dé trong sinh vat.

4.10. Pa hinh trinh tw s¢i don (single strand conformation DNA polymorphism)

La phuong phép nghlen Clru sy da hinh ctia cac doan DNA ¢6 trinh tu soi don trong bd
genome sinh vat c6 lién két voi cac gen quy dinh tinh trang myc tiéu. Poan DNA nao c6
trinh tu soi don khi dién di s& di chuyén tdc do khac nhau so véi soi kép cung kich thude,
tur do tao ra sy da hinh, sy da hinh nay co lien két vai gen nhét dinh.

5. Uu diém chi thi DNA danh d4u gen trong chon gidng
a. Nhwoc diém chon giong truyén thong

Cho dén hi¢n nay, phuong phap chon giong kinh dién gém lai hitu tinh sau d6 chon loc
dé tao ra giéng tot, phuong phap nay tuy da dat duoc nhimng thanh tuu Vo0 Cung to 16n ke
tir cudc cach mang xanh phat hién ra gen 1Un vao nhirng nam 60, xong van con ¢6 mot sd
nhuoc diém chinh nhu sau:

- MAt rat nhiéu thoi gian dé tao ra mot giéng moi, thuong mat it nhat ter 7 dén 10 nam.

- Trong con lai t6 hop lai hang triéu gen ca tot 1an x4u va hoan toan ngau nhién tir bd me.

- Tao ra nhimg giong thuong co phé di truyén hep, it c6 kha nang chdng chiu duoc nhiéu
loai sdu bénh va cac dleu kién x4u ctia mai trudng, kha nang thich ing hep.

Chinh vi the y&u cau can dit ra cho cong tac chon tao gidng trong tuong lai 1a phai tng
dung cac tién bo ki thuat trong ki thuat phan tir DNA dé cai lwong hon nita cac giéng cay
trong, tao cho no co nhiéu dic diém tt hon nira, pho thich img rong va da dang hon nira,
nang suét va chat lugng cao hon nita méi dép ing dwoc nhu cau ngay cang cao cua con
nguoi.

Trong nhiing ndm gén day voi sy phat trién nhanh chéng cua nghién ctru by genom,
viéc 1dp ban dd cac gen co sir dung cac chi thi DNA dé danh dau gen. Trén rat nhiéu loai
cdy trong hién nay nguoi ta da thiét lap dugc ban d6 chi tiét vé cac chi thi DNA danh dau
gen lién két v4i nhiéu gen qui dinh cac tinh trang ndng sinh hoc quan trong khac nhau,
trén co s& d6 da tién hanh chon loc gidn tiép dua trén cac chi thi DNA danh dau nay, day
goi 12 phuong phap chon loc dwa vao chi thi DNA danh dau gen (DNA marker-assited
selection).

b. Uu diém chon giéng DNA ddnh diu gen

* Tim va phéat hién nhiing c4 thé c6 chira mot gen nhat dinh nao do6 trong quan thé dang
phan li, trén co sé tim su c6 mit ciia mot doan DNA danh ddu nao do lién két chit véi
gen d6 chtr khdng phai dya vao kiéu hinh caa né.

* Chinh vi thé ma c6 thé danh gia timg ca thé trong quan thé ¢ bét ki giai doan sinh
trudng Nao, trong bat ki moi truong hay diéu kién mdi trudng danh gia nao.

*  Clng mot luc danh gid dugc nhiéu tinh trang khac nhau trén mot ca thé sinh vat.

*  Dung phuong phap chon loc DNA dénh diu gen c6 thé loai trir dugc anh hudng cia
mdi twong tac giita cac alen khac nhau ciia mot locus hodc giira cac locus khac nhau
Ién sy biéu hién cua tinh trang.
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* Ap dung phuong phép nay c6 thé ting dugc hiéu qua va do chinh xac cua chon loc
dac biét dbi v6i nhiing tinh trang kho biéu hién ra kiéu hinh.

+ V1 tinh da hinh cua céc doan DNA 14 rat cao Ién d3 tao kha ning cho nha chon giéng
phan biét dwoc su sai khac rat nhé gitra hai ca thé sinh vat c6 ho hang gan nhau, thim
tri khac nhau chi do d6t bién nho hodc cay tai to hop, phan biét duoc giira cac alen,
cac chung sinh ly gay bénh v. v.

6. Trinh tw C4c budc nghién ciru irng dung chi thi DNA ddnh déu gen

6.1. Tham khdo va irng dung cdc chi thi danh dau gen da cong bé

Pa tir lau, rat nhidu gen qui dinh cAc tinh trang vé& hinh théi, ndng sinh hoc, isozyme,
tinh chéng chiu va mot s tinh trang khéc v. v. bang phuong phép truyén théng di duoc
dinh vi trén ban d6 lién két va hién nay nguoi ta da xac dinh dwoc mirc do lién két giita
chlng véi nhau va voi cac doan DNA danh dau.

Ban d6 gen 13 sy dinh vi va mdi quan hé lién két giita cac gen véi cac chi thi va tinh
trang trong bd genome ciia mot loai sinh vat. Gan ddy hon nita nhd thanh tyu cia ki
nghé DNA ngudi ta da xac dinh duoc sy lién két gitra nhitng doan DNA danh déu khac
nhau trong bd genome cuia nhiéu l0di sinh vat ¢6 lién quan dén nhiéu tinh trang. Khi
muon dp dung chi thi DNA trong viéc phat hién va chon loc gen thi ching ta truc hét
phai tim, doc céc bai bdo khoa hoc nghién citu vé gen va chi thi quan tam. Céc thong tin
can lam 10 1a: loai chi thi nao, cach tién hanh va dé phat hién gen 1a gi, gen d6 quy dinh
tinh trang nao. Liéu gen d6 ¢6 ding la gen quy dinh tinh trang hay gin giong véi gen quy
dinh tinh trang ma minh mudn quan tam khong. Muéhn tra 15i cac cau hoi trén chiing ta
phai kiém tra lai két qua phan tich DNA véi danh gia kiéu hinh trén vat liéu giéng cu thé
ctia minh, dé lua chon chi thi dang lién két chat.

6.2. Xéac dinh chi thi phan tr méi lién két gen

Pé tién hanh nghién ctru 1ap ban do xac dinh mot chi thi DNA lién két v6i mot gen quy
dinh mot tinh trang nao d6 (mai) dya trén cac doan DNA danh dau gen, nguoi ta phai
tuén thu cac budce co ban sau day:

* Chon tinh trang can thiét dé danh dau, tinh trang d6 phai c6 ¥ nghia quan trong doi

v6i moi loai cay tréng;

Chon bb me khac nhau vé tinh trang d6 dé lai véi nhau;

Tao ra quan thé sir dung dé nghién ciru 1ap ban d6 gen;

Po dém, phan tich tinh trang d6 trong quan thé nghién ctru;

Phan tich di truyén su da hinh cua gen danh dau trong quan thé;

Phan tich kha nang lién két va xac dinh do lién két. Sau day sé trinh bay lan luot cac

budc va kém theo vi du minh hoa.

*  Xac dinh 1an luot mdi quan h¢ gitra tirng gen, chi thi mét, néu ching ¢6 lién két thi
chic chin phai cing ndm trén mot nhiém sic thé, hay mot nhom lién két. Xac dinh
tung nhom lién két, 1an luot dén tat ca cac nhom lien két va dén toan genome.

* X X ¥ ¥

6.3. Chon tinh trang dé danh ddu gen
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Tinh trang can thiét dé 1ap ban do gen nén 1a nhitng tinh trang ndng sinh hoc quan trong
vi chi phi cho qua trinh 1ap ban dd gen con qué dat dm véi chang ta dac biét 1a ¢ cac
nudc dang phat trién. Tinh trang chon loc danh dau can phdi c6 khd néng sau nay hién
thyc dugc trong thuc té bang phuong phap chon loc danh dau gen. Mit khac ciing can
quan tdm dén nhimg hiéu blet ctia ching ta vé tinh trang d6 dugc nhiéu hay it, ching ta
da co trong tay dong hoac glong nao co tinh trang nay chua, ciing nhu thong tin lién két
cua gen do trén ban dd nhlem sdc. Néu vi tri cua gen dinh dénh diu da biét 1a ndm trén
mot nhiém sic thé ndo d6 rdi thi viée x4c dinh lap ban d6 gen nay s& don gian di rat
nhiéu.

6.4. Chon bo me dé lai va tao quan thé

Diéu quan trong nhét trong chon cip bd me Ia phai c6 su sai khac nhau rd rét vé tinh
trang nghién ciru va su di truyén tinh trang nay phai do nhan quy dinh va cé thé duoc
truyén tir ca hai bd hoac me. Néu su phan li rd rang vé kiéu hinh khéng thé thu duoc tir
hai b me thi viéc 1ap ban dd gen cho tinh trang nay s& gip rat nhiéu kho khian. Mirc da
hinh gitra hai b me nhin chung cang cao thi cang tdt, tuy nhién thi dy dbi voi lta mic da
hinh giira giéng Indica va Japonica I rit cao nhung tinh bt duc cuia con lai giita chiing
lai rat 16n do vay day ciing 12 mot tré ngai cho cong tac lai giita hai dang l0a ndy. Quan
thé s& ¢6 nhiéu biéu hién thién hudng manh vé phia bé me nao thich tmg voi diéu kién
mai truong Ma tir 46 quan thé dugc tao ra.

Kich thudc quan thé (sb luong cac ca thé trong quan thé) dung dé tién hanh lap ban dd
gen, nhin chung phai du 16n dé cho phép déanh gia dugc mot cach chinh xac gia tri lién
két. Tuy nhién van chua ré rang 1am vé quan thé nén 16n bao nhiéu la vira dé c6 két qua
chinh xac nhung lai chi can chi phi thap. Vi viéc 1ap ban d6 di truyén dya trén cac chi thi
phan tir van con qua dit, rat nhiéu bao cdo khoa hoc da sir dung mot quan thé nho. Dbi
v6i tinh trang chat lugng don gen, tiéu chuan hién tai dang dung ¢ nhiéu phong thi
nghiém 12 tir 100 dén 150 c4 thé.

6.5. Tao ra qudn thé dung dé ldp ban dé gen
Sau khi lai giita cac bd me khac nhau vé cip tinh trang can danh dau, tir t6 hop lai nay
ta c0 thé tao ra duoc c4c kiéu quan thé thich hop cho cdng viéc lap ban dd gen nhu sau:

Quan thé c4c dong nhi bdi hda (DHL, double haploid lines), dugc tao ra tir nudi ciy bao

va hat phan cay F1 sau d6 ludng boi hoé tao thanh cac dong thudn cé cac gen hau nhu

ddng hop tr toan bo.

Quan thé c4c dong thuan tai to hop (RIL, recombinant inbreeding lines), bang céach tu thu

phan lién tyc nhiéu doi (thuong tur 7 - 8 doi) khong tién hanh chon loc bat cir tinh trang

nao. Co6 thé tao dugc quan thé nay bang ‘phuong phap dé lai mot hat, bat dau tién hanh tir
quan thé F2, sau do cho tu thu lién tuc dén khoang doi F7 hoac F8 la dugc.

e Nhimng dong dang gen cing quan thé F2 tuong tng, ¢4 nhiéu cch tao ra dong dang
gen nhu tu thu lién tuc cac doi cdy di hop tir vé tinh trang d6 dén 7-8 doi s& thu duoc
cac dong dang gen. Hodc 6 thé tién hanh dung 2 cé thé doi F2, ¢6 hodc khong c6
tinh trang do lai lai lién tuc v6i mot bd me va ddng thoi chon loc theo 2 hudng tréi
nguoc nhau sé tao dugce dong dang gen.

e Quan thé cAc ca thé doi F2, s6 lugng 4 thé phai nhiéu.

e Quan thé dugc tao ra do lai lai giita c4c cAy F1 v6i bd hodc me (BC1F1).
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e Mot vai quan thé khac nhu lai test cross va lai 3 ciing ¢ thé dugc sir dung trong
nghién ctru 1ap ban do gen, tuy nhién viéc chon quan thé ndo con tuy theo nha nghién
ctru €6 no6 hay khéng.

6.5. Quan sat, do dém va danh gia kiéu hinh

- Nhin chung tinh trang chét luong don gen dé do dém va danh gia, tuy nhién biéu hién
cua ching phan nao c6 chiu tac dong ctia mdi truong, do vay can phai do va danh gid mot
cach chinh xac su biéu hién kiéu hinh.

- St dung quan thé nao cho phep kiéu hinh lip lai & cac diéu kién moi truong khac nhau
s€ lam tang dugc do chinh xac khi danh gia, dic biét dbi véi tinh trang man cam dbi véi
su thay 601 cta moi truong.

- Mot s6 truong hop dua vao kiéu hinh khong con chinh xac nira thi nén dung quan thé
cac dong luorng boi hoa hodc dong tai t6  hop thuan ching sé& 0 hi¢u qua hon nhiéu.

- Neu chi c6 quan thé F2 thoi thi cd gang chiét xuat DNA cua timg ca thé mot dé phan
tich rdi sau d6 ddi chiéu véi sb liéu kiéu hinh cua doi F2.

- Trong bat ki truong hop nao vi¢c phan tich kiéu hinh déu vat va ca, tuy nhién day la
bude cuc Ki quan trong quyét dinh do chinh xac cia lap ban d6 gen.

6,6. Phan tich kiéu gen

Phan tich kiéu gen la c6t I8i cua ki thuat 1ap ban d6 gen. Dau tién tién hanh phan tich
hai b6 me vé sy da hinh ciia gen danh dau, sau d6 diéu tra su phan ly cta su da hinh néy
trong quan thé phan ly F2. Ca hai phuong phap RFLP va PCR déu co thé dugc ngucn ta
dang dung hi¢n nay. Vi phan tich kiéu gen khé ton kém cho nén nhiéu nha nghién ctru da
rat ngan nhiéu céng doan, tim va st dyng nhiing ki thuét dé dang va ré nhat nhu chi lap
ban dd nhitng gen di biét trudc trén nhiém sic thé; s dung nhitng dong dang gen dé
nghién ctru; dung ki thuat phan tich phan ly hon hop, chi tiét s& duoc ban ki ¢ phan sau.

6.7. Phan tich murc dé lien két

- Phan tich mtrc do lién két gilra 2 gen rat don gian c6 thé tién hanh truc tiép bang ty 1&
sO 4 thé ¢d trao d6i chéo trén tong sO cé the nghlen ciu thong qua lai phan tich.

- Dung phuong phap diéu tra thong ké cac ca thé trong CAC quan thé giao phdi ty nhién,
cac pha hé dbi voi nguoi va dong vat sau d6 thir xem do lap lai.

- C6 the dung phuong phap phan tich don hat phan tir cy di hop ti dé xac dinh kha nang
lién ket gilra CacC gen v6i chi thi DNA, truong hop nay can tién hanh phan tich trén 1000
hat phan don m&i ¢6 két qua chinh xac.

- Tru’orng hop khi ciing mét Iic can tinh toan do lién két giira hai hay nhiéu gen danh du
vai cac gen tinh trang khéc thi hién nay nguoi ta phai ding dén may tinh dién tir c6
chuong trinh phan mém riéng (Mapmaker).

7.Phwong phap deo thé tinh trang don gen ¢ lUa
Mic dau hién nay nguoi ta da tim ra dugc rat nhiéu cac RFLP danh déu bao phu Ién

hau nhu toan by genome cay llia, nhung viéc tién hanh danh dau gen cho timg t6 hop lai
cu thé van con la mot cdng viéc kha hoc bua. Chinh vi vay can thiét phai nghién ciu dé
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tim ra dugc mot quy trinh Iap ban d6 gen don gian, hiéu qua va d& thuc hién. Sau day la
mot sO truong hop cu thé:

7.1. Ldp bdn do gen khi biét vi tri trén nhiém sdic thé

CAc bwdc tién hanh nhuw sau:

Chon gen dé lap ban d6

Chon bb me €0 su sai khac vé Vi du chdng va mam cam bénh

Lai dé co quan thé F2 phan ly

Chiét xuat DNA tir mdi mét ca thé F2 va bd me

LAy nhiém timg cdy F2 va b me rdi thu va tinh duogc ty 16 cay chdng chiu

Chon c4c chi thi danh dau trén co sé ban dd RFLP, céc chi thi nay cach nhau khoang
20 cM.

7. Diéu tra sy da hinh (c4c vach bang) ctia cac chi thi chon loc trén cdy bé me. Thi du bb
khang bénh diing chi thi nay cho ra vach bang nay con me nhiém bénh thi ding ding
chi thi d6 lai khdng cho ra vach bang d6 hoac cho ra vach bang khac.

Str dung khoang 6 enzyme cat han ché Qé ¢0 co hdi tao ra sy da hinh,

Cho diém va danh dau tat ca cac ca th¢ F2 v¢ tinh da hinh d6i véi ting RFLP dénh
dau.

10. Ghi chep s6 liéu.

11. Tién hanh phan tich d¢ lién két, sir dung may tinh dién tur néu co.

Vi du nhu 1p ban do lien két cho gen Xa-4. bé tlen hanh, trudc hét ngum ta phai
tao ra quan thé tir to hop lai glua glong Ma Hae voi glong IR36. Dénh gia xac dinh kiéu
hinh vé tinh khang bénh va mam cam bénh cua tirng ca the duoc tién hanh trén quan thé
F2 va F3. Trudc d6 nguoi ta da duoc biét gen Xa-4 nay nam trén nhiém sglc thé s6 11, vi
thé ngudi ta chi chon nhimg RFLP danh dAu nao ndm trén nhidm sic thé s6 11 dé didu tra
nghien ctru vé tinh da hinh gita b6 va me va mutrc do lién két cua nhimg RFLP chon lya
nay vei gen nghlen ctru d6 thdi. Sau khi phan tich do lién két da phat hién thiy rang gen
Xa-4 nam ¢ gitra hai RFLP danh dau 1a RZ536 va RG 303 dugc trinh bay ¢ hinh sau:

RZ536 Xa-4 RG303 RG1109 CD0520
Mc: 0,0 8,0 12,5 17,5
Bang céch chon loc cAc gen danh dau da biét trudc vi tri ctia nd trén nhiém sic thé thi
c6 thé loai trir duoc trén 90% cong vi¢c thwr, tim va tham do cac RFLP khac khi khong c6
chat thong tin nao vé chang.

Chu y khong can lai DNA d6i véi nhimg RFLP danh dau c6 biéu hién da hinh nhung
khdng c6 trao doi chéo cd nghia I cac chi thi nay lién két qua chat véi gen nghién ciu d6
roi. Vi du dé tién hanh dinh vi gen xa-5, ngudi ta da diéu tra phan tich 53 ca thé F2, da
phét hién thay c6 3 viing tap trung cac marker lién két voi gen xa-5 theo so d6 nhu sau:

oukrwnE

8.
9.

RFLP Do lién két Mc
RG558
RZ395 1,0
RG207
Xxa-5
27.9
CD0520
7.9
RG360
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Bang cach lam nhu vay chung ta c6 thé xac dinh mot cach chinh xac nhu’ng ca thé co
tai t6 hop (c6 trao d6i chéo) va murc do lién két ctia bat ki mot chi thi ndo véi gen can
nghién ctru.

7.2.Ldp ban d@é gen dung cac dong ding gen

- Dong diang gen la cac dong hoic c4c c4 thé hau nhu gidng nhau hoan toan vé kiéu gen
trir mot vai gen quan tdm nao do la khac nhau.

- DOng dang gen thudng duoc tao ra bang céach lai lai lién tuc v6i mot bd hodc me nhidu
doi 16i tién hanh chon loc theo mot gen hay 2 huéng tinh trang twong phan nao dé (vi du
nhu khang va nhiém bénh).

- Dbi v6i cay tu thu phan chon loc lién tuc tir cay di hop tr & mbi doi vé chi 2 tinh trang
turong phan dé thi cé thé tao ra duoc cip dong ding gen, c6 nghia 12 giita cic dong ding
gen v6i nhau chi khac nhau béi phan DNA lién quan dén gen quan tam, thi dy nhu giéng
IR24 man cam véi bénh bac 14 Véi cic dong ding gen véi nod 1a cdc dong NIL. Chiing
giong hét nhau va giong hét v&i giong dung 1a m nén gen IR 24 nhung chia cic gen
khang bénh bac |4 khdc nhau, ki hiéu 1a IRBBI1, IRBB2, IRBB3....IRBB21, ¢6 nén gen
chung 1a giong IR24 va lan lugt chita cac gen Xal dén Xa2l.

- Trinh tu cac budc tién hanh: buéc ddu tién quan trong nhat 1a phai tao ra dugc cac
dong dang gen, sau d6 tién hanh phan tich chi thi DNA d6i voi 2 quan thé dang gen chia
gen d6 va khong chita gen d6 trong trudng hop nay 13 IR24 va bd me. CO thé thir lai két
qua & cac quan thé F2 va dong giong khac c¢6 chita gen d6.

7.3. Ldp ban dé gen trén co sé¢ phan tich phan ly hén hop(BSA)

Day duoc coi 1a phurong phép tién hanh dua trén viéc tao thanh cac dong dang gen gia
tir quan thé F2.
CAac buwdc cu thé nhw sau:
1. Chon gen d¢ 1ap ban do.
2. Chon b6 me dé lai can sai khac rd rét vé tinh trang can 1ap ban do.
3. Tién hanh lai va tao quan thé F2.
4. Chiét xuat DNA cua timg cé thé F2 va bd me chung.
5. Tién hanh phan tich kiéu hinh.
6. Chon nhimng chi thi trong s6 ban d6 cac RFLP da duoc biét qua mot sé cong trinh
nghién ciru ndo dé da cong bd, méi mot chi thi nén cach nhau khoang 20 cM.
7a. Trong cé4c gia dinh cAy F3 dé xé4c dinh nhiing cé thé F2 ddng hop tir, c6 2 nhdm kiéu
cay dong hop tir troi va 13n vé tinh trang dinh 1ap ban db.
7b. Hdn hgp DNA cua céc cdy cing mot kiéu dong hop tir, nhu vay s& ¢6 2 hdn hop
ADN ciia 2 nhém dong hop tir.
7c. Tién hanh diéu tra sy da hinh cta céc chi thi & 2 DNA bb me cling voi hdn hop DNA
hai nhém déng hop tir.
8. Cho diém tat ca c4c ca thé F2 c6 da hinh vé cAc chi thi d4nh dau.
9. Tién hanh phan tich d¢ lién két bang may néu c6. Do lién két = % tong s6 ca thé co
trao doi chéo/ tong s ca thé nghién ctru.
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Hién nay ki thuat RAPD dang dugc img dung rong rdi nhat trong truong hop Ung dung
phuong phép nay vi cho két qua nhanh. Hinh sau day s& trinh bay vi du mau vé két qua
gia dinh khi sir dung RAPD dé 1ap ban db lién két.

Ps Pr  Spool Rpool Céc truong hop da hinh c6 thé xay ra

----- Pon hinh

---------- Pa hinh nhung khéng lién két gen muc tiéu
----- Lién két v6i dang mam cam

----- Da hinh nhung khéng lién két
---------- Lién két véi tinh chdng chiu

Ghi chi: Ps la kiéu gen bd (me) mam cam bénh; Pr 1 kiéu gen cta bd (me) khang bénh.
S pool 1a hdn hop DNA cua cac cdy dong hop tir doi F2 mdm cam bénh; con R pool la
hdn hgp DNA ciia cac cdy dong hop tir doi F2 khang bénh. Cac vach cham la cac vét
bang dién di khi dung mot doan mdi dé nhan gen phuong phap RAPD thu duoc.
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Cau héi on tap
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Chuong 2.

PHUONG PHAP PCR TREN CO SO RFLP

1. Dit van aé

Lua 1a cay luong thyc nudi song trén 50% dén sb trén thé gi61.Thong qua cong tac
chon gidng truyen thong, cac nha khoa hoc da tao ra duoc rat nhiéu gidng lua tdt c6 tiém
nang nang sut cao, chét lugng tot va co nhiéu dic tinh néng sinh hoc qui, gop phan dang
ké 1am ting san luong lua trén thé giéi. Tuy nhién dan sd trén thé gi6i van con dang va
s& ting voi tbe d6 twong ddi cao so voi san luong laa gao dugc ting 1én nhu hién nay.
Chinh vi vady cac nha khoa hoc can phai tim toi, nghién cuu, dé ra va chon tao dugc mod
hinh gidng cay laa kiéu méi, ¢6 ning suit cao hon nita so v6i cac gidng hién tai dé dap
g dugc nhu cau vé lua gao ngay cang tang ¢ thé ky 21 nay. Mot trong nhimg hudng di
hién nay la str dung k¥ ngh¢ chuyen nap gen ngoai vao cay trong dong thot ing dung ky
thuat chi thi ADN danh déu gen dé chon loc cac tinh trang. Pé phat trién va khai thac
dugc phuong phap chon loc nay dbi v6i la thi can phai c6 nhitng nghién ctru vé genom
va 1ap dugc ban d6 di truyén nhimg gen qui dinh tinh trang nong sinh hoc quan trong.
Hién nay bang phuong phép chi thi RFLP nguoi ta di 1ap duoc ban dd di truyén lién két
rat chat giita cac chi thi RELP v6i nhiéu gen qui dinh céc tinh trang ndng sinh hoc quan
trong, tao co so di truyen cho viéc tmg dung k¥ thuat chi thi ADN danh dau gen trong
chon loc gian tiép nhiéu tinh trang. Bang dudi day trinh bay két qua nghién ctru vé ban
d6 di truyén lién két giira cac chi thi RFLP véi cac gen nong sinh hoc quan trong, déy la
tai liéu tham khdo vo cung quan trong giup cac nha chon gidng khi muén tmg dung ki
nghé nay trong chon loc gian tiép nhiing tinh trang.

Bang 1.4. Ban db lién két di truyén giira gen qui dinh tinh trang ndng sinh hoc
quan trong véi RFLP dianh dau

Gen Tinh trang Nguon cho NS RFLP va | Tai li¢u tham khao
Thé do
lién két
Bph-10(t) | Khang ray nau | O. austral-iensis | 12 RG457 lishi et al. 1994
3.68cM
ef Chin sém O. austral-iensis | 10 CDO98 lishi et al. 1994
9.96cM
fgr Mui thom Della 8 RG28 Ahn et al. 1992
4.5cM
Gm-2 Khang sau lan | Phalguna 4 RG329 Mohan et al. 1994
1.3cM
RG476
3.4cM
Gm Khang sau lan | Duokang 4 M-6-1400 | Katiyar et al. 1994
#1 5-10cM
Glh Khéng ray xanh | ARC 4 RZ262 Sebastian et al.
11554 2.1cM 1995
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Pi-1 Khang bénh dao | LAC23 11 Npb181 Yu 1991
on 3.5cM
RZ536 Mew et al. 1994
7.9 cM
Pi-z5 Khéang bénh dao | 5173 6 RG64 Yuetal. 1991
on 2.1cM Mew et al. 1994
RG612
7.2 cM
Pi-ta Khéng bénh dao | T¢ tép 12 RZ397 Yuetal 1991
on 3.3cM
RG241 Mew et al. 1994
5.2cM
Pi-5(t) Khang bénh dao | Moroberek-an | 4 RG498 Wang et al. 1994
on 5-10cM
Pi-6(t) Khang bénh dao | Apura 12 RG869 Yu 1991
on 20 cM
Pi-7(t) Khang bénh dao | Moroberek-an 11 RG103 Wang et al. 1994
on 5-10cM
Pi-11 Khang bénh dao | Zhaiyeqing 8 BP127 Zhu et al. 1992
(1) on 2.4cM
Pi-10 Khang bénh dao 5 Nagvid et al. 1994
(1) on
Pi-12 (t) | Khang bénh dao | Hong Jiao Zhan | 12 RG869 Zheng et al. 1995
on 5.1cM
Rf Phuc ho6i hitu | A-58 10 RG561 Yu 1991
duc CD0O9%4
Rf-3 Phuc héi hiru | IR 24 1 RZ382 Zhang et al. 1994
duc RG458
0-3cM
RTSV Khang virut | ARC11554 4 RZ262 Sebastian et al.
vang lui hinh 4.5cM 1995
céu
S-5 Tinh tuong hop | Pecos 6 RG138 Zheng et al.1992
rong 02428 6 12.7cM Liu etal. 1992
Nekken 2 6 RG213 Yanagihara et al.
4.4 cM 1995
Se-1 Man cam quang | Puang Rai 2 6 RG64,0 Mackill et al. 1993
chu ki
Se-3 Man cam quang | Puang Rai 2 6 A19 Maheswaran 1995
chu ki 5-10cM
sd-1 Gen lun TN1 1 RG109 Choetal. 1994
0.8 cM
RG220
sdg Gen lun XGA 5 RZ182 Liang et al. 1994
4.3cM
Wph-1 Khéang ray lung | N-22 7 McCouch 1990
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trang
Xa-1 Khang bénh bac | Kogyoku 4 Npb235 Yoshimura et al.
F:1 3.3cM 1992
Npb197
7.2cM
Xa-2 Khang bénh bac | Tétép 4 Npb235 Yoshimura et al.
F:1 3.4cM 1992
Npb197
9.4 cM
Xa-3 Khéng bénh bac | Chugoku45 11 Npb181 Yoshimura et al.
la 2.3cM 1992
Npb78
3.5cM
Xa-4 Khéng bénh bac | IR20 11 Npb181 Yoshimura et al.
la 1.7¢cM 1992
Npb78
1.7¢cM
xa-5 Khang bénh bac | IR1545-339 5 RG556 McCouch et
la 0-1cM al.1991
Xa-13 Khéng bénh bac | Long grain 8 RZ28 Zhang et al. 1994
la 5.1cM
Xa-21 Khéng bénh bac | O. 11 pTA818,p | Ronald et al. 1992
la longistaminata TA248
0-1cM
RG103
PMS 1 Gen bat duc duc 7 RG477 Zhang et al. 1993
man cam anh 4.3 cM
séng
PMS2 Gen bat duc duc 3 RG191 Zhang et al. 1993
man cam anh
sang

Trong chuong 3 chiing ta da dé cap 1a dau tién c6 rat nhiéu phuong phép chi thi
DNA danh déu gen dang dugc ting dung, trong d6 phuong phap chi thi RFLP 14 phd bién
nhit.
Tuy nhién viéc ap dung phuong phép chi thi RFLP ¢6é mét sé nhuoc diém chinh sau:
- Thoi gian tiéu t6n nhiéu dé hoan thanh mot phan tich mau.
- Luon ludn phai nuéi va duy tri cac thé plasmide trong E.coli dé tao nguén mau do.
- Can luong DNA mau 16n it nhat mot 1an thi nghiém can 100 ng, voi chét luong tinh
khiét cao.
- C4c thao tac thi nghiém doi hoi ki thuat va trang thiét bi kha cao.
- Dé phan tich mau DNA lai can dén chit phong xa va cac hoa chat hda mau phuc tap
nguy hiém, diéu nay & nhiéu nuéc khong thé tién hanh duoc.

Pé khic phuc nhitng nhuoc diém trén ngudi ta dé xuat phuong phap chon loc gian
tiép dua trén co s& nhan DNA bang phuong phap PCR.
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2. Noi dung phwong phap

Khi d3 c6 nhitng cong bd két qua nghién ctru vé do lién két gitra gen nao do véi
méu do dung trong RFLP (d6 lién két cang nho chon loc cang chinh xac), ngudi ta tién
hanh x4ac dinh trinh tu sép Xép cac nucleotide cuia doan mau do nay, sau d6 chon mot
doan dic hiéu trén mau d6 roi thiét ké hai doan mdi, dung PCR dé nhan doan d6 1én. San
phém nhan PCR nay dua lén dién di agarose c6 thé truc tiép phat hién duogc sy sai khac
gitta co gen (trdi) cua tinh trang hodc lan. Truong hop khong truc tiép phat hién ra sy sai
khac nay thi nguoi ta tiép tuc cit san phdm nhan PCR bing mot hodc mot vai enzyme cit
han ché thich hop s€ tao ra sy da hinh.

2.1. U, nhuoc diém so véi phwong phiap RFLP

- Phan tich mot mau mét rat it thoi gian, va tuong ddi ré tién. Gia thanh phan tich mot
mau mat khoang gan 2 dola.

- Chi can dung mot lugng rat nho DNA, khong can tinh khiét 1am, b6t cong chi phi dé
chiét xuat va tinh khiét DNA.

- Nhén biét da hinh rat don gian, chi can ding phwong phap dién di 1a di.

2.2. Yéu ciu phwong phap

- Gen nghién ctru phai nam trong nhan, nhiém séc thé co thé nhi boi.

- Gen nghién ciru can dugc danh déu, lién két chit véi RFLP va sy lién két nay phai on
dinh va bén virng qua nhiéu thé hé quan thé.

- Biét duoc thong tin vé trinh tu sip xép nucleotide chudi DNA ctia RFLP d6 dé tién
hanh thiét ké, tong hop hai doan mdi cho phan timg PCR.

3. Nguyén Iy va co sé di truyén

Trong chon gidéng kinh dién da tir 1au cac nha chon giéng da tién hanh chon loc
gian tiép nhiéu tinh trang kinh té quan trong thong qua mét tinh trang khac thuong 1a do
don gen kiém soat. Thi dy nhu ¢ Ita, gen chéng riy nau (BPH) dugc phat hién 14 c6 lién
két rat chit voi gen qui dinh mau tia ctia 14 mam, cip tinh trang nay luén dong thoi tim
thdy trong mot sd giéng laa dia phuong & mién Pong Bic An d6. Khi dung cay chong
rdy, c6 14 mam tim lai v&i cdy man cam siu c6 14 mam xanh, s& thu duoc trén 95% cay
trong quan thé F2 c¢6 1a mam tim chong riy. Trong trudng hop nay méau 14 mam tim duoc
ding 1am tinh trang hinh thai chi thi dé chon loc tinh chng ray nau.

Rét déng tiéc 1a hién nay c6 it nhiing tinh trang hinh thai nhu vay duoc biét 1a c6
lién két voi tinh trang nong sinh hoc quan trong khac, dac biét ddi véi laa, thi hau hét cac
tinh trang hinh thai nhu vay déu 1a thé dot bién c6 hai dbi v6i cdy. Dung cach chon loc
gian tiép nay thi khong phan biét duoc kiéu gen dong hop tir troi voi kiéu gen di hop ti.
Hon thé nita dwa vao cic danh dau hinh thai nay chi 4p dung dugc ddi voi nhiing tinh
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trang duoc kiém tra boi nhitng gen chinh don, ch khong ap dung dugc dbi véi rat nhiéu

tinh trang néng sinh hoc quan trong khac, ma duoc kiém tra boi nhiéu gen khong lién két.
Dung phwong phap chon loc chi thi DNA danh du gen s& khic phuc dugc nhiing

nhuoc diém trén. Co s6 di truyén ciia phuong phap nay dugce minh hoa & hinh duéi day:

Ciy c6 gen chéng bénh  CAy min cam bénh
me-—-- - e e M
R-—- - e S
— Vich bang DNA danh dau
— ctia bd me
U

m --- --- M
R--- - S

— Vich bang DNA danh déu con lai F1

l® Tu thu cay F1
— — 3 kiéu gen ctia DNA danh dau
— —  mm, mM, MM s& c6 & quan thé F2

Néu m,M (chi thi) va R,S gene lién két (khang, nhidm) vdi tan sb trao d6i chéo r = 0,05
thi tir nhom ca thé kiéu gen mm s& bao gdm 3 nhom kiéu gen véi tan sb twong ung 1a:
RR(1-r =0,95); RS (r= 0,05) va SS (r2 = 0,0025).

Gia st chung ta thira nhan rang c6 mot locus trén mot nhiém sac thé qui dinh tinh
chéng bénh chang han. Thi cay c6 tinh trang nay 13 ciy cho mang gen R lién két chit v6i
mot doan DNA danh déu alen m va bd hodc me nhén phai mang alen mam cam S, alen
nay lién két véi mot locus DNA dénh ddu khéac twong img M. Hai cdp locus nay ¢ tan
sO trao ddi chéo r = 0,05%. Sau khi lai giita 2 ciy ta s& thu dugc cay lai F1 di hop tir &
ca 2 locus, gen Chéng chiu va doan DNA danh diu, biéu hién qua céac vét band trén nén
phan tich gel dién di. Ty phdi cdy F1 s& cho ra quan thé cay F2, trén co s phan tich vét
bang trén gel agarose vé doan DNA danh ddu ta thay ching phan ly thanh 3 kiéu gen
mm, Mm va MM. Trong nhom cé thé mm thi phan 16n cac ca thé mang gen chong chiu
R do lién két. Gia tri cia r cang nho thi ty 18 cac cdy trong sd ciy mang mm c6 chira gen
R cang cao. Boi vay chon loc dua trén DNA gen danh déu cho phép chon loc gian tiép
va chinh x4c mot tinh trang lién két khac trir khi ca thé d6 c6 chtra nhiém séc thé trao doi
chéo tai t6 hop. Néu nhu tan sb tai t6 hop gitta doan DNA dénh dau gen véi gen tinh
trang khong thay doi tir quan thé dung dé nghién ctru 1ap ban dd gen dén quéan thé tién
hanh 4p dung chon loc thi co6 thé chon loc gian tiép theo cach nay sé& dat d6 chinh xéc cao.

Su khéc biét vé di truyén gitra 2 gidng ciing c6 thé dugc phan biét boi su khac
nhau vé chiéu dai doan DNA duoc nhan 1én bang PCR khi cing dung chung 2 doan moi,
vi ¢6 su thay thé hay sip xép lai cac bazo tai vi tri ghép cap giita doan mdi voi doan
nguyén ban din dén doan nhan 1én giita 2 gidng c6 chidu dai, ngan khac nhau trén gel.
Pay goi 1a su da hinh vé& chiéu dai amplicon, (amplicon length polymorphism, ALP).
Trong trudng hop khong phan biét dugce bang amplicon giita 2 giéng thi nguoi ta phai
tién hanh ding enzym cét han ché, cat san pham DNA nhan bang PCR cta 2 gidng,
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enzym nay cit DNA duoc nhan 1én thanh nhitng doan dai ngin khac nhau, sau d6 dua 1én
truong dién di sé tao ra tinh da hinh giita 2 gidng. DAy goi 1a phuong phap da hinh doan
cit han ché san phérn nhan PCR, PCR-based RFLP (PBR). Hinh duéi day minh hoa su
sai khéac va 1i giai gitra 2 phuong phap ALP va PBR.

5] /N =1 = T

Vach trén gel —_ -

Cit =enzyme ==m=m-me-mm e

Vach trén gel —
— PBR

Hinh 1.4. So d6 so sanh co ché phan tir giira 2 phwong phap ALP va PBR

Ca 2 phuong phap ALP va PBR deu phai ding dén ki nghé PCR va can c6 2 doan
mdi. Poan mdi nay dugc thiét ké va téng hop trén co s& chon mot ving dic thu doan
DNA cta RFLP lién két chit v6i gen chon loc goi 14 vi tri chudi deo the, sequence tagged
site (STS). STS 1a mot doan DNA ngén trong chudi DNA genome nam & mau do ding
trong chi thi RELP va nhu vy ciing dinh vi & mot noi nhat dinh trong genome.

Bing 2.4. Gi6i thiéu mét s6 STS dwoc chon loc tir mdt s6 RFLP lién két voi mot so

gen chdng chiu trong ciy hia.

banh | gen | NS Doan moi Ampl | ALP/ Tai liéu tham
beE: R 1T T e R [ —— 3 icon | enzyme | khao
RFLP | két (bp) | for PBR
RG64 | Pi-z5 | 6 FS'GTTGTTTGAGCTCTCCAA | 1155 | Haelll Hittalmani et al.
TGCCTGTTC3 1995
5R
CTGCAGTGCAATGTACGGC
CAGG
pTA2 | Xa- |11 | 5AGACGCGGAAGGGTGGTT | 1000 | ALP Chunwongse et
48 21 CCCGGA3 700 al. 1993
5'AGCGCGGTGTAATCGAAA
GATGAAA3'
RG55 | xa-5 | 5 5TAGCTGCTGCCGTGCTGTG | 1500 | Dral J.Bennett and N.
6 C3' Huang
5’AATATTTCAGTGTGCATCT unpublished data
C5'
P265. | Pi- 12 | 5’CAGCTGTTCAGTCGTTTGS3' | 560 | ALP Lu et al.
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560 12(t) 5'CAGCTGTTCATACAAGAA unpublished data

AT3

Sau khi thiét ké cac doan moi dé nhan doan STS lién két chit véi gen chon loc 1én,
thi tién hanh c4c thao tac nhin gen PCR theo cac budc sau:
1. Chiét xuat DNA ctia genome l(a.
2. Nhan DNA bang PCR.
3. Cit san pham DNA nhan PCR bang enzyme cit giéi han néu can thiét.
4. Tién hanh dién di trén gel agarose
5. Trén co so phan tich két qua gel agarose két luan miu cay DNA c6 mang gen can chon
loc hay khong.

4. Quy trinh nhan DNA bing PCR
4.1. Chiét xuat DNA

Viéc chiét xuat DNA ciing c6 thé 1a mot khau han ché khi st dung céac chi thi
phan tir trong chon gidng, vi quan thé diéu tra nghién ctru thuong qua 16n. Chinh vi vay
can phai c¢6 phuong phap chiét xudt DNA that don gian, nhanh va tach loc ¢ hiéu qua.
Phuong phap chiét xuat DNA do Dellaporta va cong su nam (1983) dé xuat ciing rat co
hiéu qua ddi v6i laa, tuy nhién tiéu ton kha nhiéu thoi gian, vat va va khong thich hop
cho viéc phan tich mot sO lugng 16n c4 thé mﬁu F2. Chinh vi thé Zheng va cong sy nim
(1995) da dé xuit mot phuong phap chiét xuét DNA rat don gian nhung lai phu hop voi
PCR, phuong phap nay khong céan nito long, chi can mot lwong md mau nho, lam rat
nhanh va luong DNA chiét xuat dugc ciing du dé chay va phan tich PCR.

a. Quy trinh chiét xudt

1. Thu ngit mau l4 cay lua khoé dai 2 cm, bo vao dng nghiém c6 dung tich 1,5 ml, sau
d6 danh dau theo s6 cay roi day lap dit vao da lanh.

2. Trong phong thi nghiém lai cit nho mau 1a thanh mau nhé dai 0,5 cm rdi dat vao ban
da co céac 10.

3. Nho 400 pl dung dich chiét xuat DNA vao mdi 16 rdi 1y chdy da nho, dau nhin
nghién nhir mé cay.

4. Nghién k§ mo dé dung dich chiét xuat chuyén sang mau xanh den chimg t6 té bao la
da vo va di¢p luc dugc giai phong ra.

5. D6 thém 400 pl dung dich chiét xuat DNA vao rdi tron 1an, va chuyén 400 ul dung
dich nay vao dng nghiém da danh dau trude theo sd thé cia timg cdy roi lai dit vao da
lanh.

6. Do vao ong nghiém nay 400 pl chloroform, tron 1an k¥ roi quay li tam khoang 30
gidy, sau do chuyen phan dung dich trén 6ng nghiém sang 6ng nghiém dung tich
1,5ml khéc rdi danh dau lai. Chu y khi liy ding lam pha v& 16p mang chloroform.

7. Db 800 ul ethanol réi tron déu k¥, quay li tam 3 phut véi toe do cao tdi da, d6 bo
phan 1ong phia trén gitr lai phén két tia (pellet) & ddy dng nghiém.

8. Rura pellet bang 70% ethanol ro1 1am kho ty nhién, ¢ nhiét d6 trong phong bang cach
tip 6ng nghiém 1én gidy thim khoang 20 phut.

9. Hoa tan pellet (DNA) trong 50 pl dung dich TE rdi dy trit ADN & nhiét d6 — 20°C
hoic 4°C.

10. Lay 1 pl dung dich DNA trén cho mdi 6ng phan tng PCR.
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e Thanh phan cua dung dich chiét xuat DNA gdm:

Thanh phan N.D.D.D me N.D.D.D lam | Hon hop | Hon hop
(Stock) viéc 5ml cin | 10 ml cin
Tris (pH 8,0) 1M 50 mM 0,25 ml 0,5ml
EDTA (pH 8,0) 05M 0,25 mM 0,25 ml 0,5 ml
NaCl 5M 300 mM 0,3 ml 0,6 ml
SDS 10% 1% 0,5 ml 1,0 ml
H20 3,7 mi 7,4 ml
N.D.D.D: Nong d6 dung dich.
e Dung dich dém TE (pH 8,0) gom:
Thanh phan N.B.D.D me N.b.D.D. lam |Hon hop |Hon hop
viéc 50 ml 100ml
Tris (pH 8,0) 1M 10 mM 0,5 ml 1ml
EDTA (pH 8,0) 0,5 M 1 mM 0,1 mi 0,2 ml
H20 49,4 ml 98,8 ml

b. Cdch pha ché cdc dung dich me

Dung dich me c6 thé du trit & nhiét do trong phong dugc khoang 6 thang.
Céach pha dung dich Tris-HC1 néng d6 1M, pH 8,0: Hoa tan 30,28 g Trizma base
(Sigma, FW=121,1) trong 200 ml nudc cat sau d6 chinh pH téi 8 bang HC1 dam dic
(khoang 10,5 ml), nhé dé ngudi dung dich ¢ nhiét dg trong phong (25°C) trude khi
chinh téi pH trén. Sau d6 chinh thé tich dén 250 ml bang nudc cat rdi hap khir tring.
Dung dich EDTA 0,5 M pH 8,0: P6 46,53 g disodium ethylendiaminetetraacetate
(EDTA) ngam 2H20 vao 200 ml nudc cat chira 4g NaOH, khudy manh bang thanh
khudy tir, sau d6 chinh pH téi 8 bang NaOH. Roi d6 thém nudc cit dé dat duoc tong
s6 250 ml dung dich va hap khir tring.
Dung dich NaCl 5SM: Hoa tan 73,05 g NaCl (Sigma, FW= 58,44) trong 200 ml nudc
cat. Chinh thé tich t6i 250 ml bang nudc cat sau d6 khir tring bang ndi hap.
Dung dich 10% SDS: Hoa tan 25 g sodium dodecyl sulfate (SDS, Sigma, FW =
288,4) trong 200 ml nudc vo trung. Dun ndng dén khoang 65°C dé xuc tién hoa tan
nhanh SDS, sau d6 chinh nudc cit vo tring day dén vach 250 ml. Chu : khong
duoc hép, deo khau trang khi can SDS, lau chui sach s& can, don vé sinh noi can dé
tranh bui tinh thé SDS.

4.2. Xy dung phan ing PCR

Khi di biét mot gen nghién ctru ¢o lién két chit voi mot RFLP, mau DNA cia

RFLP nay phai dugc xac dinh trinh ty sap xép chudi nucleotit, tur chudi nay chon lay mot
doan dic trung roi thiét ké 2 doan modi, thué hay tu tong hop ldy doan moi néu c6 may.
PCR CO kha nang nhan 1én tr mot luong DNA ban dau rat nho, do vay tat ca cac dung
dich, ng nghiém va pipet phai tuyét d6i khong duoc 1an tap DNA khac va bui ban. Néu
bi lan tap DNA la s& dé& dan dén nhiing két luAn nham 1an.
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a. Cic buwdc pha ché phan iing
1. Lam tan bang tit ca cac dung dich ldy tir ti lanh, rdi lai dat ngay va giit trong dé roi.

2. Chuén bi pha trdn mot 6ng chia(cocktail) ¢& dung tich 0,5 ml cho mdi mot cap doan
moi, theo bang huéng dan sau:

Thanh phan N.b.DD. | ND.HP | Dungtich | 106ng | 50 dng phan
me 16ng phan phén’frng ung chira
ung chura chira
PCR buffer 10 X 1X 2,0 pl 20 pl 100 pl
dNTP 1mM | 0.05mM 1,0 ul 10 ul 50 pl
Taq polymerase | 5 u/ul 0,05 u/ul 0,2ul 2,0ul 10ul
Doan mbi dau ' | 50ng/ul | 25ng/ul | 1,0 ul 10ul 50ul
Doan m6i dau 3' | 50ng/ul | 2,5 ng/ul 1,0 pl 10ul 50ul
Nude 13,8ul 138l 690ul
Tong sb 19,0pl 190l 950pl

Ghi chu: N.B.D.D. me: No”‘ng do dung dich me; N.D.H.D: No”‘ng do hoat dong.

Mot 6ng phan tng chira 20 ul h(:)n’hqp dung dich cho mdi m?lu, chuan bi 6ng chia co
thé chi dung cho 1 phan tng, cho 10 6ng phan tng hoac cho 50 6ng phan Ung, theo luong

da ghi ¢ trén.

3. P6 1 pl dung dich DNA nguyén ban da duoc chiét xuit vao mdi dng nghiém, rdi nho
mot 16p dau mo 1€n trén mat dung dich (hién nay nhiéu may PCR nguoi ta khuyén la

khong can nho dau).

4. Day ndp can than, roi danh diu s6 higu mau lai.
5. Quay li tam nhe roi dat vao gia co6 10, dat vao may PCR.
6. Thiét 1ap chuong trinh may PCR theo chu ky hoat dong sau:

Nhiét do Thoi gian(pht) Muc dich s6 chu ki
94°C 2 Téch soi1 doi thanh 1
2 soi don
94°C 0,5 Téch soi1 doi thanh
2 soi don
55 — 60°C 0,5 Két ngén doan moi 30 chu ki
72°C 1,0 Tong hop DNA
72°C 5,0 Tong hop DNA 1
4°C Bdo quan san pham
tai may

b. Chudn bi cdc dung dich thanh phain

A. Poan moi
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1. Poan mdi dugc téng hop trén co s& nhimng thong tin vé trinh ty chudi DNA cta doan
dinh nhén, d3 duoc cong bd, va nhan duoc thudong dudi dang két tua (pellet) trong
6ng nghiém eppendorf.

2. Quay li tam nhe trudc khi mo nap.

3. Pha lodng DNA thanh néng d6 1 pg/ul bang cach thém vao luong tuong ing TE (10
mM Tris pH 8,0, 1 mM EDTA). Chuyén 50 ml dung dich niy vao cac dng nghiém
dung tich 0,5 ml rdi dat trong ta lanh sau — 20°C.

4. Trudce khi dung lai tiép tuc pha lodng ndng do trén thanh nong d6 50 ng/pl ciing bang
cach thém TE, rdi 14y 200 pl dung dich nay cho vao 6ng nghiém dung tich 0,5ml dé
dung lam dung dich me 1am viéc va ciing phai du trit & nhiét do — 20°C.

B. Chun bi c4c dung dich AINTP(dATP/dCTP/dGTP/dTTP)

Hoa tan dung dich me c6 ndng d6 100 mM ctia mdi ANTP mua tir cong ty ban hoa cht,
thanh néng d6 1 mM véi dung dich TE (ctr 10 pl mdi mot ANTP thém 960 ul TE).

C. Chuén bi dung dich dém PCR dam dic 10 14n (10 X) theo bang sau:

Thanh phan | N.D.D.D.me N.D. 10X Luong 5ml | Luong 10 ml
Tris(pH8,3) 1M 200 mM can 1,0 ml can 2,0 ml
KCI 1M 500 mM can 2,5 ml can 5,0 ml
MgCI2 150 mM 15 mM can 0,5 ml can 1,0 ml
Gelatin 0,01% can 0,5 mg can 1,0 mg
H20 1,0 ml 2,0ml

Db vao 6ng nghiém 1,5 ml va du trir & nhiét d6 - 20°C.
D. Céch chuén bi cic dung dich me (Stock solution)

1. Dung dich Tris (pH 8,4 ¢ nhiét d6 25°C): Hoa tan 30,28 g Trizma base trong 200 ml
nude cat, diéu chinh pH dén 8,4 bang HCI dam dic(khoang 10 ml), nhé dé dung dich
ngudi ¢ nhiét do trong phong (25°C) trudc khi chinh pH 8,4. Sau d6 chinh thé tich
dén 250 ml bang nudc cat, rdi hap khi tring.

2. Dung dich KCI IM: Hoa tan 18,64 g KCl (Sigma, FW=95,21) trong 200 ml nuéc cét,
roi lai thém nudc cat dén 250 ml, hap khir tring bang ndi hap.

3. Dung dich MgCI2 150 mM: Hoa tan 1,43 g MgClI2 (Sigma, FW =95,21) trong 80 ml
nudc cét, roi chinh dén 100 ml bang nLr(yc cat, khir tring bang ndi hap.

4. Taq polymerase: Mua enzyme nay, nong do hoat dong cua enzim thudng & 5u/pl,
can gitr & nhiét d6 — 20°C.

5. Dau khoang(Mineral oil): Mua tir Sigma, ding lo nho giot.

4.3. Kiém tra san phim

Nhitng doan DNA duoc sinh ra béng PCR duogc phan tach thong qua di¢n di trén
gel agarose. Vi DNA chira mot s6 nhom 80oc phét phat mang dién tich am ¢ moéi truong
pH trung tinh, cho nén né s€ di chuyen vé phia cuc andt trong truong dién di. Truc lién
két phdtpho cua tat ca cac DNA déu gidng nhau cho nén chung c6 cung mot mat d6 dién
tich. Boi vay khi dat trong truong dién di, moi truong ¢ cau tao 16 nhu gel agarose thi
no s& chuyén dong vé cyc andt nhanh hay cham tuy theo khdi lugng phén tir ctia ching.
K¥ thuat nay ciing dugc ap dung nham tach cac mau DNA c6 kich thude khac nhau duoc
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nhan 1én bang PCR hoic tach cac mau ADN san phiam nhan PCR sau khi dd phan da
bang enzim cat han ché.

Quy trinh dién di agarose dugc chia ra thanh 3 budc: 1) Chuin bj gel agarose co

nong do thich hop (thuong tir 1-2%); 2) Mu san pham DNA dugc do vao 15 gel va chay
dién di ¢ dién the va thoi gian thich hgp nham thu dugc kha nang phan tach 16n nhat; 3)

Sau d6 DNA ¢6 thé dugc nhudém bing ethidium bromide va quan sat dudi dén UV

hodc nhuom bing methylene blue va quan sat dudi 4nh dén thuong.

a. Chudn bj gel agarose

1. Chuan bj du lugng dung dich dién di (1 x TAE) dé c6 thé d6 day bé dién di rdi
chuan bi gel.

2. Db mot luong can thiét agarose loai dung cho dién di, co né)ng do 1% d6i vai viée
tach mau DNA khong cin dung dén enzim cit han ché va 1,5% d6i véi viée phan
tach mau DNA cin phai ding dén enzim cét han ché, vao khudn gel. Kich thuéc
khuon gel ¢& 18 x 30 cm thi can chuan bi khoang 300 ml dung dich agarose.

3. Hoa tan agarose trong ti vi song, chu ¥ phai kiém tra khang dinh chic chin da
hoa tan hoan toan bang cach l4y ra lac nhe va quan sat.

4. Gian bang dinh vao khuén dé tranh do di gel ra ngoai, roi lay cdc agarose tir ti vi
song ra, dé nguodi dén nhiét 46 55°C méi do vao khuon, dat luge tao 16 khudn
mau. Chu ¥ khong dé c6 bong bong & day 16 khuon, dé gel dong két réi méi bo
lugc ra.

b. Nhé mdu DNA nhéin PCR vio gel va chay dién di

1.
2.

3.

Sau khi gel da déng ctng bo bang & dau cudi khudn gel va bo luoc ra.

Pit ca khay khudn gel chia gel vao bé dién di, ¢6 du luong dung dich dién di phu
ngap gel sdu 1 mm, chii y khong dé bong bong & chan lugc.

Trai mot manh parafin 1én tdm g0 ctmg, r0i nho 1én d6 mdi diém mot giot 1 pl dung
dich 10 X loading bufer, sau d6 thém vao mdi diém giot d6 9 ul dung dich DNA nhan
PCR, dung pipet thyt 1én xudng 3 1an dé tron 1an, chii y khong duoc lam 13n mau giita
cac giot voi nhau.

Trong s6 cac mau do vao gel can phai dé chira 1 16 dé ¢6 miu chuan, mau chuan chira
cac mau DNA di biét trude kich thudc timg doan, dugc tao ra bang cach dung enzim
HindIII cit DNA cua thuc khuan thé A thanh cac doan to nhé khac nhau, mau chuan
dugc ban trén thi truong. Nhitng vach DNA nay dugc lam vach chuén, tir d6 ching
ta ¢6 thé du doan duoc kich thude san phém DNA duoc nhan 1én.

Trude khi dién di cha ¥ cdm nguodn dién dang chiéu d& DNA chay trong gel vé cuc
dwong anode, hi¢u dién thé 1,5 V/cm va chay trong 5-6 h. chu y hiéu dién thé cang
manh chay cang nhanh, néu dé dién thé 50 von chay 10 h, dé dién thé 10 von chay
mét 5 h, mudn kiém tra xem DNA chay hét vé cuc anode chua thi chi can quan sat di
chuyén ciia vach xanh trén gel.

Ngit dién khi vét xanh bromphenol trong gel di chuyén mot khoang cach du dai dé
tach duoc cac mau DNA ra khoi nhau, néu ding bromphenol thi téc d6 chay cia no
nhanh bang toc d6 chay cta vét DNA kich thuéc 400 bp trong gel 1% agarose va
bang doan 150 bp chay trong gel c6 nong do 1,5% Agarose.

¢. Quan sdt cac doan DNA

C6 hai cach quan sat mau DNA ctia PCR trong gel:
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Nhuom DNA trong gel agarose bang ethidium bromide, déy la phuong phap quan sat
t6t nhit. Dung dich ethidium bromide ndng do 10 mg/ml c6 thé duoc ban truc tiép
trén thi truong, khi dung nguoi ta pha lodng xudng con ndéng d6 0,5 pg/ml. Dim gel
vao dung dich nay & nhiét do trong phong khoang 15 phut tuy theo bé day cua gel,
sau do rira qua nudc cAt rdi dat 1én dén UV dé quan sat. Céac vét DNA hién Ién va
duoc nhin thiy rdi chup anh bang may Photodyne, néu can c6 anh. Néu thiy vét
DNA bi nhuém qua dam thi nén lam nhat bang cach ngam trong nudc dai hon. Mot
cach khac c6 thé nhuon DNA 14 tron 13n ethidium bromide truc tiép vao gel v6i nong
d6 0,5 pg/ml, bang cach nay ciing sé& thu dugc két qua nhu phuong phap trén chi trur
mot sé mau DNA nhé khé nhin thiy vi ethidium bromide di chuyén nguoc chiéu véi
DNA khi dién di. Chi y phai deo gang tay va mit la dé chéng tia UV.

Cach tht 2 nhudém DNA trong gel agarose biang methylene blue, dung dich lam viéc
c¢6 néng do 0,025% methylene blue. Dim ngap gel trong dung dich nay khoang 20 -
30 phut, sau d6 rira bang nudc cit, thay nudc vai 1an dan dan vét DNA s& rd dan 1én,
dé co két qua quan sat rd rang thi nén nhudém qua dém, khi nhuém nhu vy phai phu
nilon 1én khay tranh bay hoi, va quan sat bang anh sang thuong. St dung phuong
phap nhuém methylene ré va an toan hon nhiéu phuong phap nhudém ethidium
bromide.

d. Cdach pha dung dich nhugm dé quan st

1.

2.

Ethidium bromlde dung dich me chta 10 mg/ml duge ban trén thi truong, chu y:
ethidium 14 chit gy dot bién va ung thu, phai deo gang tay khi tiép xiic.

Céch pha dung dich loading bufer me ddm dic 10 lan (10 X), tron 40 mg bromphenol
blue, 40 mg Xylene cyanole FF v6i 5 ml glycerol, sau d6 chinh dung tich dén 10 ml
bang nudc cat, réi do vao éng nghiém dung tich 1,5ml day nip, dit vao nudc soi
trong 10 phut, dé ngudi va bao quan trong nhiét 4o 4°C

Pha dung dich 50 X TAE. Tron 1an 242 g Trizma base, 57 ml axit glacial acetic va
100 ml dung dich EDTA ndng d6 0,5 M (pH 8,0) v6i 700 ml nudc cit sau d6 diéu
chinh thé tich dén 1000 ml.

Dung dich Methylene blue, hoa tan 250 mg methylene blue trong 1 lit nudc cat roi dé
duy trit trong ti lanh 4°C.

Céch tao ra doan DNA chuan dai 1Kb, dung dich me noéng do 0,9 ug/ pl duge ban
trén thi truong, dung dich 1am viée c6 ndng do 0,05ug/pl dugce tao ra bang cach tron
11pl dung dich me trén véi 20 pl dung dich 10 X loading bufer va 169 ul nude vo
tring roi dé trong tu lanh 4°C.

4.4. Cit ADN sin pham nhan PCR bang enzyme giéi han (RE)

Trong truong hop khi nhan PCR c6 thu dugc DNA, chay dién di trén gel agarose,

quan sat vét bang trén gel van khong phan biét dugc giita cac kiéu hinh thi nguoi ta phai
ding dén enzim gii han dé cat doan DNA duoc nhan thanh nhiéu doan khac nhau. Nhu
chung ta da rd enzim gi(’yi han c6 kha néng nhén biét mot doan DNA nhit dinh nao do va
cat, néu 2 doan DNA ¢6 cung 2 dau 5' va 3' va c6 chiéu dai gléng nhau, nhung & doan
gitra co trinh ty va céu tric cac nucleotit khac nhau thi s& bi cat thanh céc doan dai ngin
khac nhau, néu dién di s€ phan tach thanh céc vét khac nhau tir d6 c6 thé phan biét dugc
kiéu hinh giita cac kiéu gen. Thi du néu dung enzim Pstl s& cat doan:

5" CTGCA/G ¥’
3’ G/ACGTC S’
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Con néu dung enzim Haelll thi lai nhan biét va cét doan: 5° GG/CC 3’

3’ CC/GG 5’

a. Mét so quy tic khi thiét Igp phén irng phén gidi RE:

S

Enzyme cit han ché dit va dé bi mit hoat tinh nén phai thuong xuyén dat vao da lanh
khi str dung va giit trong ti lanh - 20°C.  Dé tranh 1an tap, phai ludn ludén dung tip
moi.

Mobi RE hoat dong t6i uu trong nhimg diéu kién phan img nhit dinh, can dung dich
dém riéng, can tuan thu khuyen cdo cua cac hang san xuat. Céc dung dich dém nay
thuong khac nhau bgi ndng do mudi NaCl, néu cung mot phan ung can dung nhleu
enzyme ching yéu cau cung mot dung dich dém thi co thé sir dung dong thoi, con néu
moi RE yéu cau mot dung dich dém riéng thi DNA trudc hét phai dugc phéan cat boi
RE can nong dd mudi thap trude, sau 6 thém NaCl vao dé dat nong d6 mubi tdi uu
cho RE kia r6i cho tiép tuc phan tng.

Dé do hoat tinh ctia enzim nguoi ta thuong dung don vi tinh 13 unit (u), mot unit dugc
xéac dinh 1a luong enzyme can thiét dé c6 thé cat hét 1pg DNA tinh khiét ciia thyc
khuan A trong thoi gian 1 gio & dleu kién nhét dinh. Hau hét cic enzim ban trén thi
treong nam trong dung dich ¢6 nong do 1000 unit / 100 pl, tuy nhién tuy ting cong ty
san xudt nong do c6 khac nhau. Dé cit 10 ul san pham PCR thuong can 3 unit
enzyme = O,3ul, mdi enzyme thuong dugc ban kém véi dung dich dém me dam dac
10 1an, nhu vay dung dich dém lam viéc thi cAn phai pha loang di 10 lan.

Can tién hanh phan ung trong mot thé tich cang nho cang tét dé tao diéu kién thuan
loi cho RE tiép xuc véi co chat.

Cdch thiét lap phén irng phin cit
Sau khi 1y 10 pl san pham nhan PCR dé chay dién di va khang dinh chic chén la
nhan dugc DNA, thi ding phan DNA con lai 10 pl dé cit. Thudng tong luong dung
dich phan tng cit ciia mot mau 1a 15 pl, do vay can phai ldy cac thanh phan la: nudc
cat 3,2 ul; dung dich dém 10 X, 1,5ul; enzyme (10U/ul) 1a 0,3 pl; dung dich DNA
nhan PCR 12 10,0 pl.
Khi muén phan cit nhleu mau cung mot lac, thi can phai chuan bi mot ng nghlem
chung chtra: nuée cat vo trung, dung dich cat dém, va enzym cat nhung chwa c6 DNA
nhan PCR ting mau, sau d6 lay 5 pl hon hop trén cho vao mdi dng PCR r6i li tim
nhe nham tron 14n san pham nhan PCR v&i enzyme.
U hdn hop phan tng trong ti dinh 6n ¢ nhiét do 37C véi thoi gian tir 3 h dén qua
dém.
Céac doan DNA dugc cit sau phan cit sé& dugc tach nhau ra qua dién di va quan sat
nhu d3 mé ta ¢ trén, chll ¥ ndng d6 agarose cua gel dién di nén cao hon mot chit.

4.5. Ghi chep danh gia va chon lgc

Khi ¢6 sy da hinh (ALP) vé san pham nhan PCR giita hai b me lai thi c6 thé ghi

chép truc tiép duoc_ két qua trong quan phan li thé khao sat, thuong chi 6 mot vét ¢d kich
thude déac biét ¢ mdi lane trén gel. Trong truong hop can phéi dung dén enzyme cat han
ché thi sau cat dién di chac chan thé nao cling tim thay it nhat mot vét band trong s cac
vét dugc cat tuong ing phan biét duoc kleu gen gitra bb, me va quan thé phan li thi ghi
chép lai. Tur vach band ta c6 thé danh dau kiéu gen va dy doan dugc cay-mau khao sat
d6 c6 chira gen lién két qui dinh kiéu hinh tinh trang ctia bd me hay khong. Trong chon
loc chi thi phan tir, DNA duoc chiét xudt tir cac ca thé trong quan thé phan li tir t6 hop lai
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giita 2 bd me. Pé chon duogc nhiing cay c6 mang gen chon loc, thi DNA cua bd, me va
clia timg ca thé trong quan thé dugc dung 1am DNA nguyén ban cho PCR va phai dung
cing modt doan mdi twong tmg, do vay san pham ctua PCR chinh 14 hién dién cua DNA
nguyén ban. Trong vi du chi thi RFLP, RG64 lién két chat v6i gen chong dao 6n Pi-z5 va
primer thiét ké tir doan RFLP, RG64 nay dugc trinh bdy ¢ Bang 2.

5. Qui tu nhiéu gen khiang bénh thong qua chon lgc chi thi phan tir

Mot trong nhiing muyc dich cua cong tac chon glong chéng bénh dao 6n 13 phai
qui tu duoc nhiéu gen chdéng bénh khac nhau vao mot giong. Bénh dao 6n la mot trong
nhitng bénh pha hai rat ning trong nhiéu Vung trong laa trén thé giéi. Chon glong chéng
bénh c6 ¥ nghia kinh té v cung to 16n trong viéc phong trir bénh nay Khac voi bénh bac
14, bénh dao on phuc tap va da dang ca vé gen chdng bénh va sb chung dang ton tai,
chinh vi thé chon gidng chéng dao 6n khé khin hon nhiéu viéc chon gidng chong benh
bac 1a. Hién nay nguc‘ri ta da phat hién ra ca thay c6 30 locus gen chéng bénh dao 6n
khéc nhau. Trong d6 c6 20 gen gay hi¢u qua chinh va khong alen v6i nhau. Tuwong ung
véi cac gen chong bénh la cdc noi sinh ly gy bénh. Ngu(n ta cling da phat hién thay trén
thé g101 c6 ca thay 256 chung dao 6n khac nhau nam dai rac trén khip céac Vung trong laa
thé giéi. Mdi mot gen chong dugc mot hodc vai chung nhat dinh, nhung giong lua co
chira chi m¢t gen chinh chong bénh s& bi man cam voi bénh sau vai ndm dua trong ra
ngoal san xuat do vay can to hop nhiéu gen chéng chiu vao cung mot glong, c6 nhu Vay
glong moi ton tai dugc lau dai trong san xuat. Trong chon gidng kinh dién viéc danh gia
cing mot lic nhidu gen khac nhau kho c6 thé thuc hién hodc khong thé thuc hién dugc
khi ma cac noi gdy bénh tuong ing khong co, trong truong hop d6 dung chi thi phan tir
c6 thé danh gia cing mot lac nhiéu gen khac nhau.

Gia stir chung ta tién hanh qui tu nhiéu gen chéng dao on vao mot gidng, tir cac
dong dang gen, chtra cac gen chéng dao 6n khac nhau nhu Pi-1, Pi-z5 va Pi-ta (Yu et al.
1991). 3 gen nay dugc Mew et al. (1994) dinh vi chi tiét trén ban do di truyén va do lién
két nhu sau (Fig 6). Tu ban do nay ta thay chi thi RFLP, RG64 lién két chat voi gen Pi-
z5 va da dugc xac dinh trinh ty sap xép céc nucleotit va tir d6 nguoi ta chon va téng hop
2 doan mdi (Bang 2). Su da hinh PBR gnra dong dang gen chura Pi-z5, giéng CIOIAS]
va glong CO39 khong chtra gen nay, bi man cam véi bénh dugc phat hién bang cach
phan gidi san pham PCR véi enzim Haelll. Két qua cho thay vét band 750 bp tuong Uing
véi alen chong bénh va vét band 650 bp twong ung vai alen man cam bénh.

Tién hanh lai giita cic dong diang gen CI01LAC chta gen Pi-1 voi dong
C1011A51 chira gen Pi-z5, va lai gitta dong C101LAC v6i C101PKT chira gen Pi-ta, va
lai gitta C101A51 véi C101PKT theo so d6 hinh dudi day. Tét ca cac cdy F1 cho ty thu
va thu duoc khoang 150 cay F2 d6i v6i mbi to hop. ADN duoc chiét xuét tir 14 tuoi ting
cay F2 cua 3 quan thé trén. Sau do nguoi ta lai chon cac cay co du 2 gen chdng chiu cua

2 bd me lai lai tiép véi cic cdy & quan thé F2 khac c¢6 2 gen chdng chiu khac tir 2 bd me
kia.

C101LAC X C101A51 C101LAC X C101PKT C101A51 X C101PKT
(Pi-1) (Pi-2) (Pi-1) (Pi-4) (Pi-2) (Pi-4)
F1® F1® F1&

F2 F2 F2.
Chon cay dong hgp tt = Chon cdy dong hop tir Chon cdy dong hop tir
gen Pi-1 va Pi-2 X gen Pi-1 va Pi-4 gen Pi-2 va Pi-4
F1®©
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F2
Chon cayco chtra ca 3 gen Pi-1, Pi-2, Pi-4

Trong t6 hop lai giita 2 dong ding gen C101A51 chira gen Pi-z5 v6i C101PKT
chtra gen Pi-ta, cAy dong hop tir mang gen Pi-z5 dugc chon thong qua chi thi RG64 béng
duogc ca 2 phuong phap RFLP va PCR vi chi thi nay lién két voi gen chong bénh véi do
lién két bang 2,1 cM, sau d6 cac cdy ndy lai dugce chon xem c6 chira gen Pi-ta hay khdng
bang céch lai v6i Probe chi thi RZ397.

Tuong tu nhu vay ta da biét chi thi RFLP, RZ536 lién két véi gen Pi-1 va RZ397
lién két v6i gen Pi-ta, viéc chon nhimg cay ddng hop tir 2 gen nay duoc tién hanh bang
phuong phap RFLP. Két qua cho thay tat ca 10 cay dugc chon déu co6 chtra dong thoi ca
2 gen trén dong hop tir vi ¢ vét band lai giéng hét v6i 2 dong chdng chiu chira 2 gen nay
1a C101LAC va C101PKT. Ciing lam nhu vay ddi v6i nhiing chi thi khac lién két véi 2
gen Pi-1 va Pi-z5 va cach tién hanh twong tu dé chon nhing c4 thé chtra ca 2 gen nay.
Pé kiém ching d6 chinh xac ciia phuong phap chiing ta tién hanh danh gia va lay nhiém
nhan tao truc tiép.

6. Nhirng yéu t6 anh hwéng dén hiéu qua ip dung

Qui trinh k¥ thuat dung chi thi phan t¢ PCR dugc muu t4 ¢ trén da cho phép cac nha
khoa hoc 4p dung phuong phép cong nghé sinh hoc méi nay vao trong chuong trinh chon
gidng cta ho. Qui trinh nay khong nhitng biéu hién tinh wu viét nhanh va chinh xac cia
ki nghé PCR ma con 1a mot tién bo nhanh chéng cia qué trinh nghién ciru genom Ia.
Nho ki nghé ndy, mot gen bat ky nao déu c6 thé dugc chon loc tir trong quan thé dang
phan ly bang chi thi phan tir DNA. Dic biét phuong phap nay ap dung rat phu hop dbi
v6i nhitng gen duogc 1ap ban do di truyén dung cac chi thi phan tir bang nhan PCR. Dé
danh gia vé hiéu qua va do hiru dung ciia ki nghé nay ching ta nén danh gia va kiém tra
lai mQt vai chi tiéu sau, do 1a gid thanh cuia phuong phap, d¢ chinh xac cua chon loc, va
kha ndng hién thuc cia phuong phap.

6.1. Giathanh
Nhiéu gen chinh va gen phu trong cay lua chu yéu da duoc dinh vi di truyén véi
cac chi thi RFLP, tuy nhién viéc phan tich trén co s dung chi thi RFLP doi hoi phai:
e Nudi va duy tri vi khuan E.coli dé thudng xuyén co Probe,
e Can lugng DNA miu Ién va co chat luong,
e Ton nhiéu thoi gian, cac cong doan dé phat hién va doi hoi phai co chat phong xa
hodc nhitng hoa chét phirc tap khac.

Phuong phép chi thi phan tir PCR d4 khic phuc dugc nhimng nhuoc diém trén.
Phuong phap phéan tich RAPD ¢6 vu diém 1a nhanh, twong d6i kinh té, tuy nhién ding
RAPD d6i ltic thiéu chinh xéc, trong nhiéu trudng hop con phu thudce vao timg quan thé.
RAPD thuong khong phéan biét duoc trang thai di hop tir v6i mot trong hai kiéu gen
ddng hop tir. ap dung ki thuat PCR chudn muyc s& dugc tién hanh nhanh va ¢ hiéu qua
kinh té (&), chi can c¢6 vai nanogram DNA 1a c6 thé cho két qua dang tin cay. Chinh vi
thé phuong phap RFLP va RAPD can dugc chuyén thanh phwong phép chi thi phan tir
PCR, 4p dung trong chon loc s& nhanh, ton it cong va gia thanh ha. Ly do giam thoi gian
phan tich trong phuong phap PCR 1a do giam cong chiét xuat DNA vi sir dung phuong
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phap chiét xudt DNA nhanh, yéu cau lugng mau cdy rat nho, khong lam t6n thuong cay
khi ldy mau Nho ¢6 phuong phap nay mot ki thuat vién mét ngay co thé chiét xuat
duge 100 mau cdy. Vi chi can luong mau mé nho nén co thé 14y mau & giai doan sinh
truong sém, diéu nay cho phép tranh viéc cay trong nhitng ciy ma khong mong mudn ra
ngoai dong rudng. Nghlen mau khong cin nito 10ng ciing 1a mét tién bo cua ki thudt
chiét xuét nay. vi nhiéu phong thi nghiém ¢ nhitng nuéc dang phat trién kho c6 diéu
kién san xuit duoc nito long. Viée giam gia thanh cia phwong phap 14 nhd cong doan
chiét xuat DNA khong can nhiing hoa chit dic biét, chiét xuat lwong DNA nhé, gia chi
phi cho hoa chit ha, chu yéu gia thanh hoa chat ding chi cho mua agarose, dé khic phuc
chi phi nén dung gel c6 chira nhiéu 16 va cung mét lac d6 nhiéu mau vao mot gel. Kiém
tra san pham PCR 1a mot budc cua phuong phap, néu dung ethidium bromide thi nguy
hiém va dit hon dung methylene blue. Gia thanh khi phan tich mét quan thé phan ly
300 c4 thé co thé bao gdm céc khoan nhu sau cho 1 gen don, can dung PBR de nhan blet
va di c6 sin primer. Cong viée tién hanh chon loc gen bao gom chiét xuat 300 mau
DNA, chay 300 miu PCR, phén giai 300 mau bang enzyme cat han ché, chuan bi gel
dién di 300 mau trén, quan sat chung trén gel. Dy toan chi phi tat ca cac khoan lién quan
dén cac budc s& nhu sau:

Cac cong doan phin tich Gia UsD
Chiét xuat DNA 50
PCR 190
Phan cat san pham PCR bang enzim cit han ché | 100
Dién di agarose 100
Chup anh 20
Tong cong 460

Ngoai ra con phai chi phi cho viéc khau hao, bao dudng, stra chita va van hanh
may moc, dién, nudc, gas dac biét la phai can luong 16n nude cat vo trung, tong chi phi
cudi cing cho phén tich 300 mau cay mdi t6 hop lai F2 mat khoang 600 USD, tinh ra
trung binh cur phan tich mot cay mét khoang 2 d6 la, nhu vay viéc chon loc mot gen quan
trong, ma bang phuong phap truyén théng khé chon loc dugc chinh xac thi nén ap dung
phuong phap nay.

Phan 16n cac chi phi cho ap dung phuong phap nay la tién mua enzim cit han
ché, agarose, tip, dng nghiém, néu nhirng thir trén sau nay c6 gia thanh ha thi hy vong
phuong phap s& dugc ap dung thanh cong & nhiéu nude dang phat trién.

6.2. D chinh xac

Trong chon loc dya vao chi thi DNA phan tir thi d6 chinh xac cua phuong phap
phu thudc rat 16n vao viéc chon kiéu chi thi nao, vi né khong chiu anh huong cua didu
ki€n moi truong. Boi thé c6 thé chon loc duogc gen lién két ay ¢ bat ki giai doan sinh
truong nao. Nén nhd rﬁng mac du gen chon lgc véi chi thi phan tir c6 lién két, nhung doi
khi ciing bi pha v& néu nhu c6 trao ddi chéo giira chung xdy ra. Khoang cach di truyén
gilta chung phan anh tan s trao doi cheo. Tan s6 trao doi chéo giita locus gen va chi thi
phan tir ¢6 thé thay doi tuy theo quan thé, dé c6 do chinh xac cao trong phuong phap
chon loc chi thi phan tir, diéu quan trong 1a phai 1am sao giam duoc tan s6 trao d6i chéo
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gitta gen chon loc va chi thi phan tir xuéng. Do chinh xac cua chon loc chi thi phén tir
phu thude vao céc yéu to sau:

a. C6 dwoc bin do chi tiét vé lién két chdt giiva gen chon loc va chi thi

Ban dd gen 14 sy dinh vi cua timg gen trén nhiém sac thé va mdi lién két cua nd
d6i voi mot s6 chi thi phan tr. Bang 1 trinh bay ban do lién két ciia mot s6 gen chinh
chdng chiu voi mot sb didu kién vo, hiru sinh méi trudng, trong d6 co ca nhimg gen sb
luong chéng bénh dao 6n va cac yéu td cdu thanh ning suét ciing dugc dinh vi trong
nhitng quan thé khac nhau boi Wang et al. (1994), Lin et al. (1995). Tuy nhién cé rat
nhiéu gen lién két voi chi thi phan tir v6i khoang cach 16n hon 5 ¢cM, khoang cach lién
két vo cung quan trong quyét dinh do chinh x4c cua phuong phap chon loc chi thi phan
tr. Lién két cang chat dac biét nam canh k& suon thi chon loc cang chinh xéc va cé hiéu
qua.

C6 rat nhiéu gen chinh chdng bénh dao 6n dugc phat hién lién két véi chi thi phan
tir, trong d6 ¢6 3 gen 1a Pi-1, Pi-z5, Pi-ta dugc dinh vi nam trén nhidm sic thé 1an luot 1a
s6 11, 6 va sb 12 theo Yu et al. (1991). Pi-1 lién két vdi RFLP RZ536 v&i khoang cach
lién két 1a 14,0 + 4,5 cM. Pi-z5 thi lién két chit voi RFLP RG64 voi do lién két 1a 2,8 +
1,4 cM con Pi-ta lién két vdi RG869 bang do lién két 1a 15,4 + 4,7, va cach xa RZ397
khoang 18,1 + 5,5 cM. Khoang cach giira Pi-1 va Pi-ta Ia rit xa va hién van khong tim
thiy mot RFLP nao nam ké gen Pi-z5.

Dé tién hanh lap ban do lién két chi tiét, Mew et al. (1994) di phai tao ra 3 quan
thé F2 va F3 bang cach lai gitta b me hdi qui man cam bénh, gidng C039 véi 3 dong
dang gen lan luot chira cac gen Pi-1, Pi-z5 va Pi-ta. Kich thuéc quan thé dung cho
nghién ctru 1ap ban d6 lién két giita gen Pi-1 1a 160 dong, d6i voi gen Pi-z5 1a 120 va d6i
v6i Pi-ta 1a 80 dong. it nhat da chon 9 chi thi RFLP nam trén nhiém sic thé tuong tng
duoc chon dé diéu tra va khao sat su lién két vai mdi gen. bé phat hién ra nhiéu da hinh
va 1ap ban do chi tiét giita cac chi thi vdi cac gen nguoi ta da phai ding dén 30 enzim cat
han ché va nhiéu Probe khac nhau. Két qua thu dugc cho thiy gen chéng dao 6n ¢ gidng
Hong Jiao Zhan nam trén nhiém sic thé s6 12 lién két v6i chi thi RFLP: RG869 va
RZ397 véi khoang cach xa trén 5 cM, ca 2 RFLP déu nam cung 1 phia véi gen trén, dong
thoi chua phat hién thiy c6 mot RFLP chi thi nao nam ké canh. Qua két qua diéu tra
nghién ctru cua Lu et al. (1994) trong mot quan thé F2, dung 99 doan mo6i ngau hung dai
10 nucleotit thi phat hién thiy c6 mot mau RAPD lién két rat chit voi gen chong bénh vi
trong s6 143 cay F2 diéu tra khong tim thdy mot cay trao ddi chéo nao.

b. Sw thay déi tin so tdi té hop gzu’a cdc quan thé

Trong thuc té chon tao giong, bb me dung dé tao ra quan thé phan ly khong can
thiét phai khac biét nhu ddi voi quan thé dung de lap ban dd gen, tham tri nhiéu truong
hop ca 2 b6 me déu cho gen nhu nhau. Thuyc té ngudi ta da phat hién 1a co su thay doi
vé tan sd tai to hop gitra gen chon loc voi chi thi phan tir ¢ trong nhing quan thé khéac
nhau, do vay can thiét phai nim dugc sy thay d6i nay. Dé tim hiéu sy thay do6i nay
Abenes et al. 1994 di nghién ciru tan s6 trao doi chéo giita 10 cip chi thi phan tor nam
trén nhidm sac thé s6 11, trén 3 quan thé khac nhau két qua thu dwoc nhu sau:
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Cap chi thi phan ti Tan sb trao d6i chéo & cac | Trung binh | Sai sO
quan thé F2 chuin SD
1 2 3
RZ536-RG303 12,5 24,3 16,0 16,56 4,67
RG303- RG1109 4,8 1,4 8,0 5,18 2,56
RG1109-CD0520 0,8 0,0 0,0 0,32 0,39
CD0520-pTA818 6,1 55 4,1 5,22 0,89
pTA818- RG103 6,2 54 1,0 4,10 2,39
RG103-CD0365 2,4 6,6 35 3,79 1,67
CD0365-RG2 16,1 17,3 17,5 17,63 1,50
RG2-RG167 17,2 17,4 27,3 20,96 4,85
RG167-RG247 4,5 8,2 1,1 4,12 2,75
RG247-RG1094 35,0 35,3 9,2 25,59 12,53

Két qua trén _chung to rang c6 su bién dong vé tan sb trao d6i chéo trong mot cap
chi thi giita cac quan thé, tuy nhién cip nao lién két chat thi sy thay dbi nay it. Mot
nghién ctru khac khi sir dung cung cép chi thi nhung ¢ 2 quan thé F2 khac nhau, déu c6
cung bd va cung kich thudc diéu tra 1a 171 c4 thé F2 do Lin et al. (1995) tién hanh ciing
cho két qua twong ty. Chinh vi c¢6 sy bién | dong nay ma khi ap dung trong chon g1ong d6i
v6i timg gen nén diéu tra kich thudc quan thé giéng nhau va chi nén ap dung d6i véi
nhing chi thi nao c6 do lién két véi gen chon loc < 5 cM.

¢. Dung nhitng chi thi phin tir don va ké canh

Mot s6 chi thi phan tir lién két rat chat véi gen chong bénh dao 6n da dugc nghién
ctru, chung ta dau tién nén st dung nhimng chi thi nay dé tim gen chdng chiu trong quan
thé phan li. Ronald va Tanksley (1991) di ap dung chi thi phan tir pTA248 dé tim va
chon gen Xa-21 & quan thé F2, két qua chon loc ciing da duoc kiém nghiém danh gia lai
bang phuong phép ldy nhiém nhan tao va chon loc truyén théng. So sanh két qua 2
phuong phap chon loc cling mot quan thé phan li ddi v6i gen Xa-21 duoc trinh bay &
bang dudi day.

Bing 3.4. So sanh sur sai khac vé kiéu gen giira 2 phwong phap chon lgc ding chi thi
PCR va ki€m tra the hé

Phin tich bang PCR Phan tich bing kiém tra thé hé F3 Do chinh xac
Kiéu gen | S6 cay Kiéu gen S cay %
RR 34 RR 31 91,2%
Rr 3
Rr 28 RR 4 85,7%
Rr 24

Qua kiém tra cho thiy d6 chinh xé4c cta phuong phap dung chi thi phan tir dé
chon loc s& chon chinh xac dugc khoang 91%. Sai s6 9% co the phan anh sy nham lan
trong viéc xac dinh kiéu hinh hodc 1a c6 su bién dong vé tan sb trao doi chéo tir quan thé
1ap ban dd di truyén dén quan thé chon gidng.
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Pung vé mit 1i thuyét thi sai sb trén c6 thé diéu chinh chinh x4c dugc néu chung
ta st dung thém chi thi phan tr ké canh dé phdi hop chon loc. Ngudi ta da kiém ching
diéu nay dbi voi gen chdng chiu bénh dao 6n Pi-z5, gen nay da duoc Yu et al. (1991)
dinh vi lién két voi chi thi RFLP, RG64, ddng thoi ngudi ta cling phat hién thay ring mot
chi thi khic bén canh gen nay la RG456 va sir dung ca 2 chi thi nay dé chon loc. Do
chinh xac cua chon loc khi dung ca 2 chi thi nay duoc trinh bay ¢ bang dudi ddy. Nhu
vay trong téng sb 109 c4 thé F2 diéu tra, dung chi thi RG456 chon dugc 31 cdy co kiéu
gen RR, 53 cay c6 kiéu gen Rr va 25 cay c6 kiéu gen Ir. Pé kiém ching d¢ chinh xac
cua phuong phap chon loc chi thi nay, ngudi ta kiém tra lai cac kiéu gen bang viéc st
dung thém chi thi RG64. Két qua kiém tra cho thdy trong s6 31 cdy dong hop tir gen
chong chiu RR nho st dung chi thi chon loc RG456, khi dung chi thi RG64 da phat hién
thiy c6 25 cay co kiéu gen RR va 6 cay co6 kiéu gen Rr. Cac cdy ndy lai dugc kiém
chimg lai bang phuong phap 14y nhidm doi con F3 cho két qua chon cdy RR dung 2 chi
thi 1a chinh xac 100%, riéng c6 viéc chon cay Rr thi d§ chinh xac khoang 97,7%, con
chon cy rr ciing chinh xac gan 100%.

Bang 4.4. Chon loc gen Pi-z° véi tro gitip ciia chi thi phin tir & quin thé phan ly

Ty 1€ ki€u gen chon loc Két qua kiém tra lai kiéu gen bang lay Ty 1€ chinh
khi dung céac chi thi phan nhiém danh gia cac thé hé con chau xac %
tir khac nhau truyén thong
RG456 RG64 RR Rr rr
RR (31) RR(25) 25 100%
Rr (6) 2 6
RR (4) 4
Rr (53) Rr (44) 1 43 97, 7%
rr (5)
rr (25) Rr (1) 1 ~100%
rr (24)

So li€u trong ngoac 1a s6 cay du dodn mang ki€u gen tuong ung.

7. Tinh kha thi

Mubn tlen hanh phuong phap chon loc chi thi phén tir PCR thi can thiét phai c6
dugc thong tin vé trinh tu sip xép cac nucleotit trén chudi RFLP lién két véi gen chon
loc, dong thoi khi ap dung, ching ta phai tao dugc tinh da hinh gilta cdy c6 gen va khong
c6 gen chon loc cao. Diéu tra mot cach c6 hé thdng céc chi thi PCR phan tir va kha nang,
vi tri phan cét cta cac enzim cit han ché dbi voi san pham PCR s& hd trg cho viée ap
dung phuong phép nay.

7.1. Tan s6 cia cac chi thi ALP va PBR & lia

San phiam nhan PCR c6 thé tryc tiép tao ra sy da hinh giira kiéu gen c6 va khong
c6, néu chi thi nao thudc loai ndy, s& duoc tng dung kha phd bién va dé dang. Tuy nhién
tan s6 chi thi nay it hon nhiéu so v6i phuong phap RFLP vi né chi phan biét duoc su da
hinh trong ndi vi ving 2 doan mdi, kich thudc vung nay thudng bang véi Probe tir 0,5
dén 2 Kb. Phan giai san phdm PCR bang enzim cat han ché cit doan 4 nucleotit s& lam
tang mirc d6 da hinh ctia nhiéu chi thi phan tir va alen trong cdy lta. Nghién ciru vé tan
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s6 céc chi thi thudc ALP va PBR dugc tién hanh trong mét tap doan cac gidng lua gdm
35 gibng nhap tir Iran, 3 giéng kiéu Indica, va 2 giéng thudc loai hinh Japonica boi
Ghareyazie et al. (1994). Cac DNA duoc nhan 1én khi st dung 14 bd cip doan moi.
Ddng thoi cac san phdm ADN nhan PCR nay déu duoc cit boi 9 enzim khac nhau, enzim
nay nhan biét va cit ¢ vi tri c6 4 nu. Tién hanh so sanh theo cip trong sb 40 gidng vé
tinh da hinh sau khi cét va trude khi cat cho két qua nhu sau: Trong sb 9895 cip so sanh
thi c6 1277 cip gidng co6 thé tim thdy da hinh thong qua ALP chiém 13 %, sb con lai phai
cit san pham nhan PCR bang enzim cét han ché moi tim thay sy da hinh.

7.2. Tén sb vi tri ciit ciia enzyme cit glO’l han trong genome Iba

Nguoi ta da phat hién ra rang so6 vi tri cit enzyme trong bd genome lla khéc nhau
tuy enzyme. Enzyme Hinfl va Rsal cit thuong xuyén hon la enzyme Clol va Styl
(Williams et al. 1991). S6 vi tri cit 15 san phim nhan PCR cia 40 gidng lua khac nhau
da dugc nghién cuu boi Ghareyazie et al. (1995) cho thay c6 40 vi tri cat dbi véi enzyme
Rsal, trong khi d6 chi ¢6 11 vi tri cat d6i véi enzim Styl. S6 lugng vi tri cat trén 1Kb
genome I0a giao dong tir 0,60 d6i v6i enzyme Styl va 2,38 dbi v6i enzyme Rsal.

Dé kiém tra tan so cat cua enzyme s€ dugc sur dung trong phan tich PBR trong cay
laa nguoi ta di quyét cac vi tri cit ton tai trong chudi genome lua dugc dy trit trong ngan
hang gen. Khi quyét 189 Kb genome lua, ding 98 enzyme, két qua cho thay ty 18 giita vi
tri cat quan sat dugc(OB) trén s6 vi tri cét cho doi (EP) bién dong tur 0,24 dén 3,0, xem
bang 4-5 dudi ddy. Khoang mot nira trong s6 105 enzyme c6 ty 1é nay 16n hon 1,0. Day
1a dir lidu rat qui gia cho viéc phan tich PBR cay laa sau ny.

Béing 5.4. Tan so vi tri cit enzyme cé & 123 doan ADN genome liia dur trir
trong ngan hang gen

Enzyme Vitricait | KLPTchy | Sovitri | Sovitricat | Tylé
gidi han doi doan cit quan cho doi OB/EP
cat giGi sat (OB) (EP)
han (bp)
Aatll gacgt/c 4096 49 46 1,07
Accl gt/mkac 1024 153 184 0,83
Acll c/cge 256 823 735 1,12
Aflll c/ttaag 4096 28 46 0,61
AflllI a/crygt 1024 126 184 0,69
Agel a/ccggt 4096 23 46 0,5
Alul ag/ct 256 948 735 1,29
Apal gggcc/c 4096 27 46 0,59
Apall g/tgcac 4096 26 46 0,57
Asel at/taat 4096 102 46 2,22
Aval clycgrg 1024 112 184 0,61
Avall g/gwce 512 199 368 0,54
Avrll c/ctagg 4096 26 46 0,57
Ball tgg/cca 4096 70 46 1,52
BamHI g/gatcc 4096 34 46 0,74
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Banl g/gyrcc 1024 278 184 1,51
Banll grgey/c 1024 214 184 1,16
Bbel ggcgc/c 4096 138 46 3
Bcll t/gatca 4096 82 46 1,78
Bglll a/gatct 4096 66 46 1,44
BsaH| gr/cgyc 1024 318 184 1,73
BsiwI c/gtacg 4096 23 46 0,5
Bsp12861 gdgch/c 455 420 414 1,01
BspEl t/ccgga 4096 14 46 0,3
BspHI t/catga 4096 61 46 1,33
BsrBI gag/cgg 4096 28 46 0,61
BsrGl t/gtaca 4096 63 46 1,37
BssHII g/cgcge 4096 74 46 1,61
BstBI t/cgaa 4096 23 46 0,5
BstUI cg/cg 256 602 735 0,82
BstYI r/gatcy 1024 201 184 1,09
Cfrt01 r/ccggy 1024 275 184 1,5
Clal at/cgat 4096 55 46 1,2
Ddel c/tnag 256 491 735 0,67
Dpnt galtc 256 814 735 1,11
Dral att/aaa 4096 92 46 2
Eael y/ggccr 1024 267 184 1,45
Eagl c/ggceg 4096 58 46 1,26
Eco47lll agc/gct 4096 19 46 0,41
EcoRl g/aattc 4096 50 46 1,09
EcoRlII /ccwgg 512 348 368 0,95
EcoRV gat/atc 4096 35 46 0,76
Flu4HI gc/ngc 256 1303 735 1,77
Fspl tgc/gca 4096 29 46 0,63
Hael wgg/ccw 1024 205 184 1,11
Haell rgcgcely 1024 226 184 1,23
Haelll ggl/cc 256 722 735 1,77
HgiAl gwgcwi/c 1024 246 184 1,34
Hhal gcgl/c 256 678 735 0,92
HinCllI gty/rac 1024 167 184 0,91
HinDIII a/agctt 4096 55 46 1,2
Hinfl g/antc 256 492 735 0,67
HinP1l g/cgc 256 678 735 0,92
Hpal gtt/aac 4096 15 46 0,33
Kasl g/gcgcce 4096 138 46 3
Kpnl ggtac/c 4096 39 46 0,85
Mael cltag 256 425 735 0,58
Maell g/cgt 256 412 735 0,56
Maelll /gtnac 256 422 735 0,6
Mlul a/cgegt 4096 19 46 0,41
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Msel t/taa 256 848 735 1,15
Mspl c/cgg 256 714 735 0,97
Mval cc/wgg 512 348 368 0,95
Nael gcc/gge 4096 121 46 2,63
Narl gg/cgcc 4096 138 46 3
Ncil cc/sgg 512 293 368 0,8
Ncol c/catgg 4096 94 46 0,24
Ndel ca/tatg 4096 54 46 1,17
NgoMI g/ccgge 4096 121 46 2,63
Nhel gl/ctagc 4096 47 46 1,02
Nlalll catg/ 256 1030 735 1,4
NlaV ggn/ncc 256 634 735 0,86
Nrul tcg/cga 4096 11 46 0,24
Nsil atgca/t 4096 88 46 1,91
Nspl rcatg/y 1024 240 184 1,31
NspBlI cmg/ckg 1024 180 184 0,98
Pmll cac/gtg 4096 14 46 0,3
Pstl ctgca/g 4096 79 46 1,72
Pvul cgat/cg 4096 30 46 0,65
Pvull cag/ctg 4096 44 46 0.96
Rsal gt/ac 256 631 735 0,86
Sacl gagct/c 4096 96 46 2,09
Sacll ccge/gy 4096 70 46 1,52
Sall g/tcgac 4096 74 46 1,61
Sau3Al /gatc 256 814 735 1,11
Sau9el g/gncc 256 455 735 0,62
Scal agt/act 4096 52 46 1,13
ScrFl cc/ngg 256 641 735 0,87
Smal cce/ggg 4095 27 46 0,59
SnaBl tac/gta 4096 20 46 0,44
Spel a/ctagt 4096 39 46 0,85
Sphl gcatg/c 4096 58 46 1,26
Sspl aat/att 4096 80 46 1,74
Stul agg/cct 4096 33 46 0,72
Styl c/cwwgg 1024 262 184 1,42
Tagl t/cga 256 689 735 0,94
Xbal t/ctaga 4096 38 46 0,83
Xhol c/tcgag 4096 47 46 1,02

Ghi chia: M=A/C, D=G/AIT,

N=A/C/GIT.

8. Twong lai ap dung chi thi PCR trong chon tao giéng lia

8.1. Thuin lgi

H=C/AIT, K=T/G, R=Pu,

Y=Py, W=A/T, S=C[G,




Su phat trién nhanh chong cua ki thuat chi thi DNA da cho phép cac nha khoa hoc

c6 co hoi su dung nhimg phuong tién mai thay thé phuong phap cil trong chon gidng cay
trong Uu viét co ban ciia phwong phap chon loc chi thi phan tir 14 rat ngén thoi gian tao
giong va giam gia thanh trong viéc chon loc nhiing tinh trang ma kho c6 thé danh gia
duoc trong diéu kién truyén thdng. Do vay chon loc chi thi phan tir cho phép ting hiéu
qua cua chon loc, qui tu dugce nhiéu gen nham ting kha ning chéng bénh cho lua gbp
phan vao viéc ting san luong lua.

8.2. Kho khan

Tuy nhién van con 3 tré ngai can dugc khac phuc dé st dung cé hiéu qua phuong

phép nay.

Tht nhét 13 hién nay tde do nghién ctru vé dinh vi gen con rat chdm da lam han ché
vbn gen c6 thé dung phuong phép nay. Thém vao nira rat nhidu gen chon loc con nam
kha xa céc chi thi phén tir d@ dugc nghién ctru, do vay khong thé sir dung duoc. Van
dé nay khong chi x4y ra d6i voi lta ma con di véi ciy trong khac, can phai phat trién
ki thuat m&i nham dinh vi nhanh va nhiéu gen hon.

Trd ngai tha hai 1a s6 lugng c6 han céc chi thi PCR dugc tmg dung trong chon loc chi
thi phan tor. Mic dau ¢ nhiéu gen da dugce dinh vi véi RFLP hodc cac chi thi khac
nhung it chi thi c6 thé dung chuyen sang phuong phap PCR, boi vi ¢6 truong hop sy
da hinh cta san pham PCR bi bién mat khi RFLP hodc chi thi phan tir khac duoc
chuyen d6i thanh phuong phap PCR chi thi phén tir. Pé khic phuc van dé nay, viéc
diéu tra co hé thong nhleu ngudn gen lua vé sy da hinh cua chung trén co s¢ phuong
phap chi thi PCR 14 rét can thiét. Két qua diéu tra s& cung cap sb liéu co so tir d6 nha
chon gidng ¢ thé chon nhiing chi thi nao c6 thé chuyén sang PCR cho két qua mot
cach dang tin cay.

Tro ngai thir 3 1a gid thanh cta phuong phap chi thi phan tir con kha cao, gia nay thay
d6i tuy theo tinh trang, gi4 nay con phu thudc vao timg nude. Nhing tinh trang nio
bang phuong phap chon gidng thong thudng khong thé qui tu nhidu gen vao 1 cay
dugc thi nén 4p dung phuong phap chi thi phan tir sé cé y nghia hon.
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13.
14.
15.
16.
17.

18.

CAU HOI CHUONG 2

Thé nao 1a phuong phap nhan DNA bang PCR trén co so RFLP. Néu tom tat cac
budre tién hanh.

Néu ¥ nghia cua phuong phap nhan DNA biang PCR trén co sé RFLP. Giai thich y
nghia cot “RFLP va do lién két’ & bang 1.4 c6 ghi RG457, 3,68 cM la gi.

Néu uu diém cua phuong phap nhan DNA bing PCR trén co s& RFLP. Diéu kién dé
tién hanh phuong phap nay.

Minh hoa co s& di truyén ciia phuong phap chi thi phan tir DNA danh dau gen.

Thé nao 13 phuwong phap ALP va PBR, su gidng va khac nhau giita 2 phuong phap.
Khi nao phai tién hanh phuong phap PBR.

STS 1a gi, tai sao lai dung STS.

Néu co so khoa hoc viéc xac dinh STS.

Néu tom tit cac budc nhan DNA bang PCR.

Khi ndo can phai diung RE dé xac dinh da hinh. Chon RE d& phan cit san pham PCR
dua vao co s¢ khoa hoc nao, tai sao.

. Khi thiét 1ap phan mg phan giai san pham nhan gen PCR can dua trén nguyén tac gi?
. Tai sao can quy tu nhiéu gen vao mot gidng. Tai sao bang phuong phap chon giéng

tmyen thong rat kho thuc hién duge.

. Néu va phan tich kha ning quy tu nhiéu gen vao mét giéng nhd ap dung chi thi phan

tr DNA.

Néu va phan tich nhimg yéu t6 anh hudong dén d6 chinh x4c ciia phuong phap nhan
DNA trén co s¢ RFLP.

Tan s tai to hop gifta 2 chi thi DNA 1a 2,3 ¢cM c6 nghia nhu thé ndo. Tan sd tai to
hop giita gen va chi thi DNA nhu thé ndo thi 4p dung phwong phap chon loc dya vao
chi thi DNA duoc.

Thé nao 1a dung chi thi don va ké canh, tai sao phai tién hanh phuong phap nay.

Tai sao thuong tan s6 ALP trong bo genom sinh vat thuong thap hon rat nhleu PBR.
Tan sO i tr cat clia enzym gidi han trong genom 14 gi. Néu y nghia ctia tan sb vi tri
cat.

Néu wu diém phuong phap chi thi PCR trong chon tao gidng cdy trong. Dé phd ap
dung duoc rong hon nita can phai c6 nhiing yéu cau gi.
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Chuong 3.
UNG DUNG CHI THI PHAN TU
l. X4c dinh mirc twong dong va khoang cach di truyén
1. Pa dang di truyén

- La su da dang, phong phi vé hinh th4i, kiéu hinh hay tinh trang giita c4c c4 thé trong
mot quan thé, mot giong hay giita cdc dong giong hoic gitta cac loai v6i nhau.

- Da dang v€ hinh thdi, mau sac, dang hat, chiéu cao....

- Da dang vé alen/locus, day alen.

- Pa dang vé enzyme, isozyme va protein cau tric, duy trit va chirc ning.

- Da dang vé khang thé, khang nguyén.

- Su da dang trén 12 do két qua tuong téc giita kiéu gen két ho'p véi diéu kién moi trudng.
Nguyén nhéan sau xa 1a do qud trinh bién di, di truyén va chon loc x4y ra qua nhiéu thé hé.
- Da dang vé DNA, rit phong phii x4y ra trong genome, nhiéu trudng hop chua dugc biéu
hién ra nén khong chiu su tic dong ctia chon loc.

- Giita cdc cd thé sinh vat trong mot quan thé, gidng hay mot loai luon tén tai 2 mat 1a
giong va khiac nhau. Néu chiing c¢6 nhiéu DNA, gen hay tinh trang cang giong nhau thi
ching c6 thé s& 1a ho hang gin nhau hay tham tri 12 mot c4 thé, thi du cdc ¢4 thé trong
mot dong thuan. Nguoc lai néu ching c6 nhiéu DNA, gen hay tinh trang khac nhau thi
cang xa nhau hay khong c6 ho hang v6i nhau.

- Dé do su da dang nguoi ta ding cc thong s6 vé da hinh kiéu hinh, s6 alen, doi véi tinh
trang s6 lugng dung pham vi bién dong, phuong sai... T4t ca cac thong s6 trén khi danh gia
déu gap phai 2 van dé: tinh da hinh déu c6 han khoac khong ¢6 va phai luon luén phu
thudc vao moi trudong.

- Riéng d6i v6i da hinh DNA thi rat 16n, khi danh gid khong can phu thudc vao moi
trudng, c6 thé dénh gia da hinh & ca nhitng ving khong chita gen hoat dong.

2. Cdc thong sé biéu thi da hinh DNA

Hién nay véi su phat trién cta cta sinh hoc phan tir, nguoi ta c6 thé phan nhém va
xac dinh sy da dang di truyén giira cac loai, gidng va ca thé & muc do phan tir. Nhu vay
su chinh x4c s& cao hon rat nhiéu so v6i phuong phap phan dinh dya vao cac tinh trang
kiéu hinh.

Cong thire dé xac dinh mirc gan nhau vé di truyén giita cac cé thé, gitta cac loai...
bang cac phuong phap chi thi phan tir (RFLP, RAPD, AFLP...), khi dung cic chi thi nay
dé khao sat tap doan cac dong gidng thuong biéu hién bang cac vach bang trén nén dién
di agarose hodc phim x-quang. Cong viéc dau tién la chiing ta phai xac dinh dugc trong
céc ki€u gen nghién ctiu ¢6 tong s6 hién dién bao nhiéu vich bang, nhitng vach bang nao
trung va khac nhau ctia méi ki€u gen. Néu ki€u gen c6 vach bang nao d6 ching ta cho
diém 1(c6) va diém 0 (khong c6) khi khong c6 vach bang thé hién. So sanh 2 kiéu gen 1
va 2 suy cho ciing 1a xem chung c6 giéng nhau hay khac nhau vé kleu gen khong, mudn
vay chung ta phai xac dinh gia tri tuong dong va khoang céach di truyen la nhing gia tri
nham wdc doan vé mit dinh luong md ta sy gan giii hay xa nhau vé mat di truyén. Khi
chung ta dung mot chi thi DNA nao do6 dleu tra gifia 2 kiéu gen thiy xuat hién 3 k1eu
vach bang: m 1a sb vach bing c6 chung giéng nhau giira 2 kiéu gen c6 tri sé =a + d (a: s6
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vach bang kiéu gen 1 va 2 cing co, giéng nhau; d: sb vach bang khong co, giéng nhau);
u: tong s0 vach bang c6 riéng cua moi kiéu gen bang b + ¢ (b: s6 vach bang co riéng cua
kiéu gen 1, ¢ 1a sb vach bang co riéng cua kiéu gen 2); conn la téng s6 vach bing ghi
nhén duoc b1eu hién ¢ ca 2 kiéu gen. Truong hop diéu tra nhiéu chi thi cing mot lac thi
cac chi s6 trén s& bang tong céc sb lidu tuong Gmg.

Hién nay c6 mot s6 cong thire tinh chi s6 twong ddng (Similarity) nhu sau:

- Chi sb twong ddng don gian (simple matching coefficient)

Ssm =m / n, 4p dung khi ca 2 kiéu gen cing c6 mot s6 vach bing twong tng khong
biéu hién ra.
- Chi s6 twong ddng tinh theo Jiccard (Jaccard's coefficient)

Sj=a/a+u, &p dung khi ca 2 kiéu gen cac vach bang twong tmg déu dugc biéu hién
nhung & nhirng vi tri khac nhau.
- Chi s Dice (Dice's coefficient)

Sd =2a/2a + u, ap dung trong treong hop cac vach bang vira c6 va khong c6 ¢
cac kiéu gen tuwong tmg. Cong thirc ndy c6 thé duoc viét lai khi mudn dé cip dén thanh
phan céc vach bang biéu hién: Sd = 2a / nl + n2, trong d6 nl 1a tong s6 vach bang cua
kiéu gen 1, n2 téng s6 vach bang ctia kiéu gen 2 Trong céc cach tinh trén thi cach tinh
dua theo ch1 s6 Dice dang dugc dung rong rai nhit.

Sau khi tinh dugc S chung ta tinh tlep khoang cach di truyén GD = 1 - S. Khoang cach
di truyén 1a d9 léch ciia nhimng chi s6 biéu hién giéng nhau, S bién thién tir 0 dén 1.
Chung ta ¢ thé tinh toan dé chuyén doi chi s6 Dice thanh chi s6 khoang cach, ngoai ra
hién nay di c6 phan mém may tinh NTSYS tro gitip.

- Cac buoc tinh toan

- Pém tong s6 vach bang ciia kiéu gen 1 va 2, twong ing ky hiéu 1a nl va n2.

- Pém sb vach bang trung nhau giira kiéu gen 1 va 2 ky hiéu al2

- Tinh chi s6 Dice theo cong thirc Sd = 2.a12/ (nl + n2).

- Chuyén d6i thanh gia tri GD, GD =1 - Sd.

- Lap lai cac budc trén véi cac cap kiéu gen con lai vidunhu 1 va3, 1va4.;2va3, 2
va 4, vv, 16i ky hiéu GD12, GD13, GD14; GD23, GD24 vv, roi 1ap thanh bang s& trinh
bay dudi day.

3. Xép theo nhém twong dong bang phwong phip UPGMA

Day con goi la phan tich tu cum (cluster analysis) 1a phuong phap sip xép céc kiéu gen
nghién ctru c6 khoang cach di truyén (GD) gidng nhau thanh ting cum nhém. Cac budc
tién hanh nhu sau:

- Tim cac cap GD c6 gia tri nho nhat, tir thap dén cao.
- Nhap céc cdp GD c6 gia tri tuong duong thanh mot nhom.
- Tao tim ra nhom cdp madi cé gia tri GD 16n hon, cling dya trén gia tri khoang cach di
truyén giéng nhau.
- Ctr lam nhu vay cho dén hét cac kiéu gen nghién ctru.

Hién nay phuong phap tinh khoang cach di truyén don gian nhét 1a phuong phép
UPGMA (unweighted pair-group method with arithmetic mean) cu thé tién hanh nhu sau:
- Tim gi4 tri khoang cach di truyén ctia cip kiéu gen nao nho nhét.
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- Xép nhom 2 kiéu gen nay lai véi nhau c6 gid tri khoang cach ghi ¢ giira 2 kiéu gen.
- Xay dung nhom khoang cach moi bang su phoi hop gitra nhom 2 ki€u gen trén voi mo

kiéu gen thtr 3 nhung v&i gia tri trung binh c¢6 khoang cach di truyén gan nhat.
- Lap lai qui trinh trén cho dén hét cac ki€u gen con lai.
Vi du ta cé 5 ki€u gen can xac dinh khoang céach di truyén, ta 1ap bang sau:

Kiéu gen 1 2 3 4
2 d12
3 di13 d23
4 d14 d24 d34
5 d15 d25 d35 d45

Gia su tir bang trén ta ¢6 d34 1a nho nhét tic kiéu gen3 va4 gan nhau nhat thi 2 kiéu gen
nay dugc xép vao mot nhom véi khoang cach di truyén nhanh 2 kiéu gen ndy nam trong

so do hinh cay 5 kiéu gen sé& 1a:d34/2

a3 3
aan 4
Tir d34 1ap khoang cach di truyén méi véi cac kiéu gen khac con lai roi trinh bay ¢ bang
sau:
Kiéu gen 1 2 (3,4)
2 di12
(3,4) d1(3,4) d2(3,4)
5 di5 d25 d(3,4)5

Cach tinh d1(3,4) = (d13 + d14) / 2 ; d2(3,4) = (d23 + d24) / 2; d5(3,4) = (d35 + d45)/2.
Tu bang trén ta lai tim gia tri khoang cach nho nhat d cua cap moéi nao do gia du nhu
d12 1a nhd nhat ta ghép thanh nhom (1,2).

d12/2 !

d12/2 2

Sau khi dugc cum nhom méi (1,2) ta 1ap bang ma tran méi véi s6 nhom kiéu gen dugc
gdp it di nhu sau:

Kiéu (nhom) gen (1,2) (3.4)
(3,4) d(1,2) (3,4)
5 d(1,2)5 d(3,4)5

d(1,2)5 dugc tinh toan giéng nhu trén, con d(1,2)(3,4) bang trung binh cong cua d1(3,4)
va d2(3,4). Bang trén cho ta mot hé ma trdn méi, trong d6 gia st ta thay d(12)(34) c6 gia
tri nho nhét, co nghia 1a hai cym nhom (1,2) va (3,4) nam trong cung mdt cum nhoém méi
vo1 khoang cach GD =d(12)(34) / 2.

LUc nay ta co thé v& do thi hinh cidy méi nhu sau:

d12/2
d34/2 )

g342
3

d34/2

d(12)(34)/ 2




Ma trin méi duoc tinh toan bang cach 14y gia tri trung binh cta d5(12) va d5(34),
ta lai 1ap bang gdp nhom moi la:

Kiéu (cum) gen (1,2), 3,4)

5 D5((1.2), (3:4))

Trong do gia tri khoang cach d5((1,2), (3,4)) = (d5 (12) +d5(34) ) / 2.
Cubi cing ta ¢ gian dd hinh cay néi nén khoang cach di truyén cua 5 kiéu gen nghién

ctu nhu sau: |

(O8]

d5(1,2),(3,4)/2 5

Tir gian d6 trén chung ta c6 thé biét duge mirc do da dang di truyén cta cac kiéu gen va
khoang cach di truyén giita ching. Trong d6 nhém 1 va 2 gén nhau vé di tmyén nhat tiép
dén 1a nhom 3 va 4, 2 cum nhoém nay lai ¢6 phan chung glong voi kiéu gen 5. Ngoai
phuong phép tinh bang tay trén hién nay da c6 chwong trinh phan mém may tinh c6 tén la
NTSYS-pc do Rohlf (1992) thiét ké tro gilp.

4. ung dung

- Xac dinh quan hé ho hang trong cay tién hoa.

- Xac dinh quan hé gan xa nhau giita cac loai, chung vi sinh vat gay bénh, c6 ich tu dé cé
thé suy dodn ra nhiéu dic tinh giéng va khdc nhau dé c6 bién phdp phong trir hoic nuoi
dudng va su dung.

- Xac dinh sy da dang di truyén trong quan thé, sy dong nhat hay khac nhau giita cac ca
thé trong quan thé.

- Dinh cap bé me dé lai cho uu thé lai cao hodc phan ly manh.

I1. Ung chi thi phan tir DNA d6i véi tinh trang s6 lwgng
1. Tinh trang sé lwong
Trong quan thé phén ly cta sinh vat, hau het cac tinh trang néng sinh hoc quan trong

déu biéu hién tinh bién di lién tuc hoic di truyen theo tinh trang so lugng. Dac diém cua
tinh trang s6 lwong thuong do nhidu gen didu khién, mdi gen co tac dong nhéat dinh,
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khong béng nhau 1én su biéu hién cua tinh trang. Vén dé dat ra la gen nao dong vai trd
tac dong chinh, gen nao tac dong phu va cu thé timg gen déng gbp bao nhiéu cho kiéu
hién. Céc gen qui dinh QTL ciing di truyén theo quy ludt ciia Mendel, hoat dong giita
chung co thé theo phuong thirc cong tinh, tinh tréi hay siu trgi? Gen QTL nao hoat dong
nhu 1a tuong tac khong alen (epistasis)?. Vi la tinh trang sO lugng nén thuong: Biéu hién
kiéu hinh = Phan déng gbp cua kiéu gen + Moi truong. Van dé dit ra 1 ching ta can
nghién ctru phat hién ra gen chu luc diéu khién tinh trang s6 lwong, Sax (1923) 1a nguol
dau tién d3 tim duoc gen chi luc diéu khién tinh trang s6 luong QTL quy dinh mau sic
vo hat cdy dau. Véi su phat trién manh mé& cac cong trinh nghién ctru chi thi phén tu
DNA va isozyme da cho phép ching ta co thé 1ap duoc ban dd giita cac chi thi phén tir
v6i nhiéu tinh trang sb luong.

Dé 1ap ban do lién két giita cac chi thi phan tir v6i cAc tinh trang sb luong QTL ciing can
tuan thu cac budc sau:

2. Tao quan thé phan ly vé tinh trang QTL

Pé phat hién ra dugc gen chu lyc quy dinh tinh trang QTL thi can phai tién hanh lai
nhiéu cip bd me, khac nhau ¢ nhiéu mirc d6 biéu hién vé tinh trang QTL. Tir cac t6 hop
lai nay tao ra cac quan thé dé xay dung ban d6 lién két. Ciing gidng nhu tinh trang don
gen, nhiéu quén thé co thé duoc st dung la: Quan thé lai lai (BC), quan thé don boi kép
(DH), quan thé cic dong thuan tai to hop (RIL), quan thé F2, F3 hoic S1. Quan thé F2,
F3 va BC thuong dugc tao ra dé dang bang phuong phép truyen thdng. Céc dong RIL co
thé tao thanh bang phuong phap tu phbi d6i véi ciy giao phan hodc tu thu phan hay giao
phéi giita cac con lai co cing bd hodc me (sib-mating) két hop voi phuong phap mét hat
(single seed descent). Viéc tao ra quan thé nay c6 thé duoc rat ngan neu:

- Vong doi cua cay trong d6 ngan, mot nam cé thé quay vong nhiéu thé hé.
- Gibng cay khong phan tmg véi quang chu ky anh sang va.
- Pi ¢6 duge mot ki thuat nhan gidng nhanh va hiéu qua dbi véi cay trong do.

3.Ghi chép ddanh gid kiéu hinh

Cén phai cam thé theo doi timg ca thé mot dé phan tich chi thi ADN va do tinh trang
QTL, dya vao biéu hién dang bang chi thi ma két luan 1a dong trdi 13n hay di hop tir. Ddi
v6i nhiéu tinh trang QTL, quﬁn thé F2 hodc BC rat kho phan biét mdt cach chinh xac
gilta cac c4 thé khac nhau vé kiéu gen va kiéu hinh, do vdy can phai tién hanh kiém
nghiém lai con lai & thé hé F3. DAi v6i quan thé RI va DH do mirc do dong hop tir ciia
cac gen 1a rat cao, da tao diéu kién thuan loi cho viéc danh gia lap lai vé tuong quan gilta
kiéu gen va kiéu hinh, ddng thoi qua d6 cling co thé danh gia duoc m01 tuong tac gitra
kiéu gen véi nhimg diéu kién méi truong khac nhau. Chinh vi thé 2 quan thé nay duoc
cac nha khoa hoc g dung nhiéu trong 1ap ban d6 gen lién két.

a. Quy mé cia quan thé va dnh hwong cia tan sé trao déi chéo dén dp chinh xdc trong
viéc lap ban do lién két gitra chi thi DNA voi OTL

Quan thé nghién ctru danh gia cang 16n thi cang dam bao do chinh xac, tuy nhién khi
quan sat quan thé 16n thuong kém véi chi phi thi nghiém ting. Vén dé can phai xac dinh

131



quan thé du 16n vira dam bao duoc d chinh xéc cao lai vira giam thap nhat chi phi. Khi
xac dinh mot chi thi DNA lién két véi QTL thi can thiét phai nghién ctru trong quan thé
¢6 nhiéu ca thé co chira alen trao doi chéo. Vé phuong dién nay quén thé BC va DH lai
c6 it c4 thé chira alen trao d6i chéo thip nhat, _con quan thé F2 thi lai c6 tan sb trao d01
chéo cao nhit. Quan thé F3 va RI tuy theo s6 doi va trang thai dong hop tir ma tan sd
trao ddi chéo cling giam dan qua céc thé hé.

b.Phiwrong phdp xdc dinh khd nang lién két giita chi thi DNA véi OTL

Tuong tu nhu tinh trang don gen, c6 rat nhiéu cac chi thi duge dung dé xé4c dinh kha
nang lién két voi QTL, chinh xac hon 14 lidu c6 lién két véi mot hodc vai gen quy dinh
tinh trang QTL. Cac chi thi nay phai lién két chat va 6n dinh véi QTL hoac nam ké canh
v6i QTL va co tan s trao d6i chéo thap, dé sau nay c6 thé tmg dung trong cac chuong
trinh chon tao gidng.

Co so di truyén cua phuong phép ndy nhu sau: gia sir ching ta tién hanh lai gitta 2
gidng khac nhau vé cap tinh trang QTL twong phan 1a TIT1 va t1tl. Dung chi thi phan tir
DNA diéu tra 2 giéng b me trén cho thiy giéng T1T1 cho biéu hién chi thi phan tir dang
MIMI, con bd kia giéng t1t] cho biéu hién chi thi phéan t&r dang mIml. Gia st MIM1
lién két v6i T1TI va mlml lién két voi tltl, cong thic lai co thé duoc viét nhu sau:
MIMITITI X mlmltltl. Trong d6 M1 va ml la cap alen cta locus chi thi 1, con T1 va
t1 1a cap alen ciia mot gen dong gop quy dinh tinh trang QTL. 6] quan thé to hop F2 cua
t6 hop lai nay, cac dong hop tir cua bd va me s& dugc phuc hdi v6i tan suat 1a 0,5(1-r)?,
trong dor la tan s trao doi chéo.

- Néu r = 0 khi locus chi thi M1 va tinh trang QTL T1 lién két hoan toan v&i nhau thi s&
khong ¢6 tai t6 hop & quan thé F2 ma chi c6 3 nhom ca thé véi tan suat nhu sau: 0,25
M1M1T1T1:0,5 MIm1T1tl :0,25 m1im1titl

- Néu r = 0,5 c6 nghia 14 2 alen, chi thi phan tir M1,m1 va tinh trang QTL T1,t1 khong
lién két tir do t6 hop véi nhau.

Cach don gian nhét xac dinh alen chi thi voi alen tinh trang QTL ¢6 lién két voi nhau
hay khong trong quan thé F2 1a so sanh 2 tri s6 trung binh tinh trang QTL cta 2 nhém
biéu hién chi thi dong hop tir. Néu hiéu s6 ndy c6 y nghia thi két luan chi thi phan tir dy
c6 lién két véi QTL. Cac budc tién hanh nhu sau: Gia sir gibng T1T1 co6 gia tri kiéu
hinh 14 a, cay F1 ¢6 tri s6 1a d con giong bd kia la -a. Khi do gia tri trung binh tinh trang
QTL cua céc ciy co kiéu gen sau day trong quan thé F2 s& la: MIMLI = {a(1 -2r) + 2r(1-
rd}; Miml ={{d(1-2r) + 2r?); mimi ={- a(1-2r) + 2r(1- r)d}. Hi¢u s MIM1 - mim1 =
2a(1- 2r), hiéu s6 nay phu thudc vao 2 biénsdlarvaa néur=0,5( truong hop khong
lién ket) thi hiéu so6 trén s€ bang 0. Néu r= 0 lién két hoan toan thi hiéu sb bang cuc dai
1a 2a. Nhu chiing ta da biét tinh trang s6 lugng do nhiéu gen diéu khién, cic gen nay c6
thé nam trén cuing mot vai nhiém sic thé khac nhau, ¢ trudng hop mét locus QTL chira
chi thi & mot thoi diém tire thoi nao do, hodc tit ca cac locus quy dinh QTL chura chi thi
phan tr & mot 1an nao d6 théi. Do vay. dé wdc doan chinh xé4c tac dong cua m5i locus
alen tinh trang QTL, trong trang thai didu hoa v6i nhimng locus khac, chung ta can tién
hanh diéu tra trén nhiéu dang quan thé: & quan thé F2 can diéu tra ca nhiing con lai giita
cac dong dong hop tir F2, cac ca thé F2, cac con lai ty phdi tir cay F2, con lai cén giao tai
t6 hop RI, cac ca thé BCI.
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Co thé ¢6 hang loat céc chi thi cung lién két voi mot QTL dugc phat hién, nhu vay cac
chi thi ndy chéic phai cing ndm trén mot nhiém séc thé, tuy nhién diéu d6 van chua du dé
dinh vi mot cach chinh xac ca mot tinh trang QTL. Phuong phap xac dinh lién két giita
chi thi va tinh trang QTL dang duoc tmg dung trong chon loc gian tiép tinh trang QTL,
tuy nhién d6 1ap lai ciia phuong phap & cac to hop lai khac va trong diéu kién méi truong
khac nhau ciing nhu can tham khao két qua sb liéu nghién ctru tir nhidu chi thi khac nhau
s& 1am tang d6 chinh xac khi wéc doan t6 hop lién két gitta QTL va chi thi. Trong trudng
hop lién két nay 10ng 1éo thi khi lai ngiu nhién c6 thé s& 1am mat mbi lién két nay.

Tom lai viéc Gmg dung chi thi phan tir DNA chon loc gian tiép tinh trang s6 lugng QTL
tuy thudc vao muc do lién két chat ché cua chi thi. Trong truong hop sd gen quy dinh
QTL it, mdi chung c6 tac dong rat 16n 1én kiéu hinh thi chon lgc chi thi phan tir s€ c6 hiéu
qua va chinh xac hon.

I11. Sir dung chi thi DNA lién két gen khang bénh, sau

1. Yéu cau khi dp dung
Mudn ap dung trudc hét phai biét:

- C6 bao nhiéu typ hay ching dang ton tai, ching ndo chinh ching nao phu & mdi
nude, vung sinh thai va trén thé gidi, chung nao gy doc manh, gy doc nhe.

- Co6 bao nhiéu gen khang da dugc phat hién, gen nao trdi, lan. Gen nao khang hiru
hiéu v6i chung nao va véi bao nhiéu ching, dé xac dinh gen can quan tam.

- Phai biét phwong phap nudi cdy vi sinh vat gdy bénh va sdu, cach va tiéu chuan
danh gia kha ning khang nhiém.

- Tim hiéu ban d6 lién két giita cic gen, va cac bai bao cong bd nghién ciru vé chi
thi DNA lién két dbi voi gen quan tam.

- Lua chon chi thi c6 thé ung dung va cho hi€u qua chon loc cao.

- Nim chéc cach thirc tién hanh ap dung chi thi dé tim va chon loc gen.

- Kiém tra lai két qua bang danh gié lai kiéu hinh, x4c dinh d6 lién két thyc giira chi
thi va gen quan tam.

2.Ung dung chi thi DNA xéc dinh gen khdng bénh bac 14 10a

a. Dic diém bénh bac ld

- Bénh bac 14 lGa do vi khuan Xanthomonas oryzae pv. oryzae (X00) gay ra 13 mot trong
nhitng bénh gay hai nghiém trong ddi vai l0a, dac biét dbi véi vang tham canh va vy mua
& mién Bic VN,

- Ki sinh gay bénh hién dang ton tai rit nhiéu noi sinh ly khac nhau tuy theo mdi nuéc va
mdi ving trong l0a, c4c chung ndy biéu hién ¢ mirc d6 gay nhidém khéc nhau cho mdi
gibng. & Philippin nguoi ta da phat hién thiy hién dang ton tai 6 ndi, Nhat ban c6 12
chung, An dd c6 9 ching con & Mién Béic Viét Nam theo Phan Hitu Ton va cong su
(2002) thi tam thoi phan thanh 10 nhoém ching khac nhau.

- B3 phat hién trén 30 gen khang bénh trdi lin khac nhau. Mdi gen di x4c dinh khang
dugc mot sd ching nhat dinh. DA xéac dinh ¢6 4 gen khang hiru hiéu voi nhiéu ching vi
khuan gay bénh mién Bic VN la Xa4, xa5, Xa7 va Xa21. Di c6 dong dang gen chira cac
gen khang bénh bach 14 khéac nhau.
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- Thuong thi mdi mot chung ¢ phan tmg gay hai dbi véi mot s6 gidng nhat dinh va mdi
mot gidng lai ¢ nhitng gen chéng chiu bénh khac nhau, theo thuyét gen chéng gen giira
ki sinh voi ki chu.

- Cac gen d3 dugc dinh vi trén timg nhidm sic thé va nhiéu chi thi phéan tir lién két véi
tung gen cling da dugc xac dinh.

- Phuong phap dénh gia nhan tao kha ndng khang bénh cua ting gidng va gen khéng
bang lay nhiém qua cit dau 1a.

- Ung dung trong chon tao giéng khang bénh bén viing.

b. Nghién citu chi thi DNA lién két gen khdang bénh maoi

D¢ nghién ctru mot RAPD hay mot RFLP nao do c6 lién két voi gen méi 1an khang
bénh nay hay khong thi can thict phai tién hanh theo cac budc nhu sau:

Chudn bi vt liéu cay nghién ciru

Gom 2 ngudn:

- Tao dong dang gen cho gen m&i chdng chiu, gen ndy c6 ngudn gbe tir mot gidng hat
dai co tén 12 Acc.35023. B6 hodc me dung lam cdy hdi quy, bi nhiém bénh trong truong
hop nay la gidng IR24. Dong gan dang gen duoc tao ra bang céach lai lai lién tuc 5 lan
giita cay lai IR24/Acc.35023 véi gidng IR24 sau d6 cho ty thy lién tiép 5 doi nira.

- Va 132 cay F2 dugc tao ra bang céach lai giita cy dong dang gen chira gen lan chong
chiu véi gidng IR24.

Nghién ciru phan img cua cac cay vt liéu véi bénh bac 1a

B6 me va quan thé F2 duoc trong trong 6 xi mang. Pén giai doan dé nhanh tdi da, cac
cay nay duoc lay nhiém véi ching s6 6 (PX099) bénh Xanthomonas oryzae theo phuong
phép dap ghim 1a. Phéan tng cua cdy ddi voi bénh duoc danh gia sau khi 1y nhiém 14
ngay trén co s& quan sat % dién tich vét bénh trén 14 roi phan ra nhom cay chéng bénh
(R) va ciy man cam bénh(S).

Chiét xuat DNA, phan gidi enzyme, dién di va lai DNA

Nguoi ta dung 1a l0a twoi dung trong ti lanh dé chlét Xuat DNA theo phuong phap
Dellaporta va cong su (1983). DNA tong sO clia C&c glong IR24, gibng IRBB13, giéng
Acc. 35023 va cua hon hop céc cay chéng chiu va mam cam véi bénh doi F2 dugce phan
cit bang 12 enzym cit han ché 1a: BamHI, Bglll, Dral, EcoRV, Hindlll, Pstl, Sall, Sacl,
Scal, Xbal va Xhol). Hai hdn hop DNA ciia nhdm cay chéng va nhiém bénh duoc 1y tir
10 cay mdi nhdm tir quan thé F2 dugc tao ra ¢ trén. Dé thanh loc con chau F2 dong hop
tir chdng va nhiém ngudi ta chi sir dung nhitng enzyme trong sé 12 enzym trén, enzym
nao cho két qua phan biét duoc su sai khac gitra 2 kiéu gen rd nét. Dién di va lai DNA
duoc tién hanh theo phuong phép cia Sambrook va cong su nim (1989).

Phuong phap phan tich RAPD

Ngudi ta da st dung 260 doan mdi don, chiéu dai 10 nucleotit && nhan ngau nhién
nhimg doan da hinh DNA cua bd, me, ctia hdn hop cac cdy chéng bénh va mim cam
bénh theo phuong phép cta Williams va cong sy (1990), va cia Martin va cong su
(1991). Vét bang DNA nhan 1&n nao phan biét dugc su da hinh thi duoc tach cit ra khoi
gel, tinh loc va danh dau phong xa, sir dung phuong phap danh dau phdng xa ngiu nhién
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cua Feinberg va Vogelstein (1983). Lién két giita RAPD chi thi v6i gen chdng bénh méi
da duoc phat hién nho str dung vét bang DNA dic thu 1am mau do dé diéu tra 132 cay F2.
Két qua cho thdy RAPD chi thi dugc x4c dinh nam trén mot nhiém sic thé giéng nhu cac
nha khoa hoc vién lia IRRI da xac dinh.

Phan tich mai lién két giita locus gen véi RFLP danh ddu

Dé phan tich ngudi ta da dung 10 doan RFLP nam gan v&i doan RAPD duoc chon dé
diéu tra, danh gi4 cac gidéng IRBB13, Long grain, IR24, hon hop céc cay F2 chdng chiu
ddng hop tir, va hdn hop céc cy F2 man cam dong hop tir.  Nhitng RFLP nao phan biét
dugc su sai khac gitra nhém chéng bénh va mam cam véi bénh s& duoc st dung dé
nghién ciru kha nang lién két cua n6 voi gen méi trén co s phan tich 132 cay ciia quén
thé F2.

Phan tich moi lién két ciia RAPD véi gen nghién ciru

Phan tich RAPD dugc ding ngay tir khi tién hanh 1ap ban d6 gen moi. Nguoi ta di sir
dung 260 doan mdi ngau nhién, thi thiy doan m61 AC5 nhén dugc doan DNA phan biét
dugc su sai khac gitta cdy chong bénh bac 14 gom: Bd me chbéng bénh, cay cho gen
chong bénh va hon hop cac cay F2 chong bénh, vdi cdy mam cam bénh gdbm: B6 me
mAm cam bénh, va hdn hop DNA cua cic cdy F2 man cam bénh. Két qua phat hién thay
mot doan DNA dugc nhan 1én khi ding doan moi AC5 dai 0,9 kb, dic trung cho cay bi
bénh, mic dau c6 mot vét mo twong tu khac ciing duoc nhan 18n ¢ hon hop DNA cua cac
cay chéng bénh F2 nhung vét nay lai khéng xuat hién & bd me chong bénh va cay cho
gen chdng bénh. Thém vao d6 khi 1ay DNA tir mdi hon hop 10 cdy chong bénh va nhiém
bénh F2 lam nguyén ban d& nhan DNA dung doan mdi AC5 thi thay vét bang 0,9 kb chi
O & tat ca cac cdy mam cam. Dé khang dinh sy lién két gitra locus gen méi véi RAPD
ding AC5-900, vét bang 0,9 Kb duoc tach khoi gel va dung 1am méu do dé lai voi DNA
genome dugc cit bang 9 enzyme cét han ché. Nhitng doan DNA phan biét dugc sy sai
khéc giita giong man cam IR24 vé6i cly chdng bénh gom IRBB13, Long grain va hdn hop
DNA cay khang bénh F2. Hon hop cdy F2 man cam bénh ¢6 xuat hién 2 vich bang trén
Vi ¢6 chira mot s6 cay di hop tir. Dung doan ADN ctia AC5-900 lam probe dé nghién ciru
murc d6 lién két trén co so ding 132 cay F2, két qua cho thay tan so trao doi chéo giira
ching 14 5,3 cM.

Nghién ciru vi tri chi thi RAPD trén ban do RFLP

Sau khi diéu tra sy sai khéc giira hai bd me, nguoi ta ding doan DNA AC5-900 1am
probe dé lai voi cac doan DNA cua quan thé dang duoc sir dung dé 1ap ban 46 RFLP cua
IRRI, enzym cét han ché 1a enzyme Scal. Kiéu gen nao néu c6 doan DNA lai véi probe
trén thi duoc danh ddu va cho diém, sau d6 tinh toan mirc do lién két giita AC5-900 véi
timg RFLP mot. Két qua chung té rang AC5-900 nim & giita RFLP: RZ66 va CDO99
trén nhiém sic thé s6 8.

XAc dinh mikc lién két gifta gen quan tam véi nhitng RFLP gan nhdt n6

Dung 10 chi thi RFLP nam xung quanh locus AC5-900 duoc chon dé lai vdi DNA cua
gibng IRBB13, giéng Long grain, IR24, hon hop cay F2 chong bénh va hdn hop cly F2
mam cam bénh. Bang viéc str dung 12 enzym cat han ché, da tim thay 2 doan DNA cuia
RFLP la: RZ28 va CDO116, khi xtr ly Xhol, phé&n biét dugc su sai khac gitra nhirng dong
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chéng bénh va dong nhiém bénh. Con RG136 chi phan biét dugc sy khac nhau néu xir i
DNA bang Bglll, EcoRl, Sacl, Xbal, Xhol va Dral. 7 chi thi RFLP khac la: RZ926,
CDO565, RZ66, RZ549, RZ572, CDO99 va RZ997 chi biéu hién don hinh. Nhiing chi
thi RFLP nao biéu hién duoc su sai khac giira cay chbng va cay man s¢ duge dung dé
diéu tra quan thé gom 132 cdy F2. Khong tim thdy mot ca thé nao co xay ra tai t6 hop
giita RZ28 va CDO116. Khoang céch lién két giira RFLP, RZ28 va CDO116 va gen méi
du doan dai 5,1 cM. RG136 nim ¢ phia d6i dién v6i gen méi véi khoang cach dai
khoang 3,8 cM.

3. Swr dung chi thi phan tir DNA chon tgo giong khdng bénh dao on lia

- Bénh dao on do nam pyricularia oryzae gay ra, hién da phat hién c6 khoan 256 ching
nam khac nhau dang ton tai & cac vung trong lta khac nhau trén thé gi6i.

- M&i ving c6 nhitng ching phd bién va dic hitu khac nhau.

- Gen khang bénh hién da phat hién c6 khoang trén 30 locus gen ca trdi va lan déu c6 kha
ning khang bénh. MJi gen khang dugc manh yéu véi cac ching nim khac nhau. Da c6
gidng chi thi khang dao 6n.

- Céc gen di duogc dinh vi trén timg nhidm sic thé va di duoc xac dinh nhom lién két véi
nhiéu gen tinh trang khéc.

- Nhiéu gen di xac dinh nhiéu chi thi phan tir lién két voi timg gen va phuong phap tién
hanh.

- Pi x4c dinh duoc phuong phap iy nhiém bang phun bao tir 1én nwong ma. Xac dinh
ching nim bang phuong phap nudi don bao tir.

- Phuong phap xac dinh va danh gia nhan tao kha nang khang bénh dao 6n.

- Ung dung trong chon tao gidng khang bénh d tién hanh va thu dugc nhiéu két qua & ca
trong va ngoai nudc.

4. Str dung chi thi DNA chon tao giong khdng sdu (rdy niu liia)

- Ry nay va tac hai

- Céc biotype ray néu, rdy niu nho, ray xanh dudi den, ray lung trang va phéan bd cua.
- Gen khang ray nau va céc loai ray khac va c6 gidng chi thi khang ray nau.

- Phuong phap xé4c dinh va danh gia nhan tao tinh khang ray nau

- Chi thi phan tir

- Ung dung chon tao giong

5. St dung chi thi DNA chon tao giéng khdng virus (xodn vang ld ca chua)

- Bénh xo0an vang 14 va nguyén nhan giy bénh va tac hai.

- Chiing virus va gen khang virus va gen khang bo phan vector.

- X4c dinh va danh gi4 nhan tao tinh khang virus va vector truyén bénh

- Chi thi phan tu

- Ung dung chon tao giéng, chu y két hop vdi cac tinh trang khac va lién két gen.

IV. St dung chi thi DNA xac dinh gen chéng chiu han va min

- Tac hai cua han, cay sinh trudng kém, phan canh dé nhanh kém, 14 héo kho, hat bi 1ép
ltmg nhiéu, ty 16 dau hoa qua thp, néu han ning va lau cay co thé bi chét.

136



- Cac dang han, han dét, han khong khi va han sinh 1y c6 nuéc nhung cdy khong hat duoc
nudc.

- Biéu hién chdng han, 1a day, it khi khong, diéu khlen dong mo khi khong hop 1y, trong
diéu kién han cay van sinh truong tot, ¢ nhanh tt, ré to an sdu va lan rong, ré bén nhiéu,
ap xuét thim thu cao dé hat nude, ddi véi lua bong trd thoat, 14 cuon lai ddi voi ngo, ty
1¢ hat chic cao ddi voi lua hodc kha nang hoi phuc sau han tbt hay hi¢u Suét str dung
nudc cao.

- Tac hai cia man, bi mén cay tich lay nhiéu Na*va Cl- lam pha v& va can tro sinh ly cua
té bao lam cay sinh trudng yéu vang a, chidu cao cay bi thap han, r& thdi den, dé nhanh
va phan canh yéu, ty 1¢ hat 1ép nhiéu.

- Cay chéng man biéu hién sinh truéng phat trién binh thuong hodc it giam trong diéu
kién bi man, tich Iy it ion Na* trong la.

- Co ché sinh 1y cta tinh chéng han va min kha giéng nhau, d6 1 kha nang duy tri hoat
dong sinh 1y binh thuong trong diéu kién thiéu nudc.

- Tinh trang chong han va man déu 1a tinh trang s6 luong do da gen kiém soat, khi lap
ban d6 QTL can phan tach thanh cac tinh trang thanh phan dé lai va tao 1ap quan thé lap
ban do lien két.

- Muén danh gia chinh xac kiéu hinh thi viéc x4c dinh dugc va st dung phuong phap
danh gia dung dong vai tro quyét dinh.

- Hién da co rat nhiéu chi thi phén tr dugc xac dinh co lién két v6i tinh trang chong han
va man, nhiéu gen du tuyén chéng han & ciy ndy cé thé ciing ton tai & cdy khac gan g
nhau.

- Céc gen hoat dong tuong tac hd trg va anh huong 1an nhau.

V. Sir dung chi thi DNA trong chon tao lta lai
1. Su dung chi thi phan tir DNA xac dinh gen tu bat hop

- Khai niém vé tinh tu bat hop va hién tuong tu bat hop.

- Tinh tu bat hop giao tir thé va bao tir thé, cac gen va diy alen tu bat hop.

- Xéc dinh va danh gia kiéu hinh tinh ty bat hop.

- Cac chi thi lién két gen tr bat hop.

- Ung dung tinh tu bat hop, tao qua khong hat, ngan can ty thu phén, san xuét hat lai
khong can khtr dyc trén cdy me.

- Hién c6 rat nhiéu chi thi phan tir ¢6 lien quan dén gen va timg alen tu bat hop.

2. Sut dung chi thi phdn tie DNA xdc dinh gen tuong hop réng lUa

- Hién tuwong khi lai giita cac giéng lta thudc loai phu indica vé&i Japonica thi con lai F1
cho wu thé lai vé cac tinh trang sinh trudng phat trién rat cao nhung lai bét duc rat manh,
hat lép nhiéu.

- Kiém soat hién tuong nay do gen quy dinh, gidng lua indica thuong chua gen S' con
nhiing gidng lta Japonica thuong chira gen Si. Con lai F1 nio c6 chira S' S/ sé& bét duc.

- Tuy nhién c6 mét s6 giong thude ca loai indica va Japonica lai chira gen S" hoac WC
gen tuong hop rong. Gidng nao chtra gen nay lai v4i bat ky loai phy indica hay japonica
déu cho con lai hitu thy.
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- Chi thi DNA lién két gen twong hop rong

- Tim va sir dung gen nay trong viéc tao ra lta lai giita 2 loai phu cho wu thé lai cao dang
12 mot trong nhiing su huéng chon tao gidng lta lai hién nay.

- Hién nguoi ta da xac dinh duoc mot sb chi thi lién két gen va sir dung chung trong cong
tac chon tao giéng lua lai phan ti.

3. Sit dung chi thi phdn tii DNA xdc dinh gen CMS, gen duy tri va phuc héi

a. Khdi ni¢m va co ché di truyén

- C6 nhiéu dang CMS dugc phat hién ¢ nhiéu loai thyc vat. O IGa, hién d3 phat hién co
35 dang, ching khac nhau vé murc va kiéu bat duc hat phan, trong 46 CMS-WA duoc st
dung rong rdi nhét trong san xuat hat lai F1 trong lta lai 3 dong. Co ché di truyén tinh
bét duc duc gay 1én 1a do moi tuong tac gilta cac gen gy bat duc duc nam trong té bao
chat (ty thé, ky hiéu S, té bao chit binh thuong ky hiéu 1a N) v6i gen duy tri tinh bat dyc
duc nam trong nhan giy lén (rf). Kiéu gen cho hat phan binh thuong NRfRf, NRfrf,

Nrfrf, SRfRf, SRftf, cay cho hat phan bat duc: Srfrf. Co6 thé phat hién duoc kha ning
chira ting gen trong tap doan cac giong bang lai phan tich va chi thi phén tu.

- Két qua 1am ton hai dén mot so khau trong qua trinh hinh thanh hat phan hiru dyc binh
thudng, trong khi d6 su phat trién ciia nhuy va giao tir cai ciia cing cdy niy van binh
thuong.

- M&i dang CMS c¢6 gen CMS va s6 gen duy tri hay phuc héi riéng, ¢6 thé do mot hodc 2
gen quy dinh

- TGMS, PGMS 14 kiéu bat duc duc man cam véi diéu kién moi truong (nhiét do TGMS,

quang chu ky 1a PGMS. Dang bét duc nay do gen lin trong nhan diéu khién va ciing cO
nhiéu gen kiém soat khac nhau, thi du ¢ lta da xac dinh c6 6 gen tms diéu khién TGMS,

trong d6 tms2 dugc dung pho bién nhat

- Khai niém vé nhiét do khing khoang, tdi cao va tdi thép cua cay cach xac dinh, giai
doan man cam, nhiét do bat va hitu dyc.

- Khéi niém vé hé thong 1ua lai 2, 3 dong, dong A, B va R.

b. Cdc chi thi DNA xdc dinh gen CMS, gen duy tri va phuc hoi

-3 x4c dinh c¢6 nhiéu chi thi phan tir lien két voi mdi gen gy bat duc, duy tri hay phuc
hoi nhét dinh, vi tri trén nhiém séc the.

- Khi str dung chung can kiém ching ddi v6i timg gen trudng hop cu thé, khong c6 mot
chi thi nao chung cho nhiéu gen.

4. Svr dung chi thi DNA chon loc gen EGMS lua

- Khai niém va hién tuong TGMS, PGMS
- Céch dénh gid TGMS, PGMS

- Gen diéu khién

- Ung dung chon tao giéng

5. Swr dung chi thi phdn tir xdac dinh con lai F1

- Con lai F1 va dic diém
- Di truyén con lai F1
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- Phan tich chi tbj DNA xac dinh con lgi F1
- Phan tich d§ dong nhat va d¢ thuan bang chi thi phan t

6. Str dung chi thi DNA xé4c dinh d6 thuin cia giéng trong san xuét hat siéu nguyén
chung.

IV. Sit dung chi thi phan to DNA xac dinh gen chat luong cao

1. Chi tiéu chat lugng nong san

- Méi cay trong c6 mot yéu cau vé chi tiéu chat lwong nhat dinh.

- Chi tiéu chat lugng cling la nhirng tinh trang do gen diéu khién, d3 xac dinh dugc dinh
vi trén cac nhiém sic thé.

- Hién d4 xéc dinh chi thi phén tir lien két v6i cac gen quy dinh tinh trang nay.

- Déi voi lta gen mui thom sinh ra 2-AP, gen waxy va ham lugng amylose trung binh da
duoc xac dinh chi thi.

- Thanh phan va ham lugng cac chat nhu duong, lipid, alkaloid ...tao thanh chét luong
thu hoach ciing do cic gen diéu khién, timg tinh trang d6 ciing co thé hoic da duoc xac
dinh chi thi phan tir lién két gen.

2. Chi thi phan tir xdc dinh mui thom ¢ lua

- Mui thom, cac loai va co so hoa sinh sinh mui thom ¢ 1aa.

- Phuong phap danh gid mui thom.

- Dic diém di truyén tinh trang mui thom & l0a, cic gen quy dinh cic chat mui
thom.

- Céc chi thi phan tir lién két gen mui thom.

- Hudng sir dung chi thi trong chon tao giéng ltia thom.

V. Sir dung chi thi phén tir trong phép lai lai

1. Khdi niém va muc dich lai lgi

- Lai lai la phuong phap lay con lai cac doi lai lai lién tyc voi mot b6 hogc me nham tich
lity thu dugc giéng c6 nhiéu gen tinh trang tot cua dang dem lai lai vao glong con lai.

- Nham bd sung mdt vai gen tinh trang tot vao mot gidng tét nhung thiéu nhimng tinh
trang do.

- Tao con lai c6 nhan cta giéng ndy con té bao chat ciia gidng kia trong tao dong CMS
moi.

2. Co s¢ khoa hoc va cdc tién hanh

- Mdi gidng c6 nhitng gen Va tinh trang dic trung,

- Céc gen nay khac nhau 13 do cac doan DNA cia cac gen d6 khac nhau hodc san pham
protein (enzyme hay vét chat) ctia gen d6 khac nhau.

- Dung chi thi phén tir trudc hét c6 thé phan biét dugce sy khac nhau giita cac dong gidng
tham gia vao lai lai.
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- Nén chon nhiing chi thi lién két v&i cac gen khac nhau va trudc hét tap trung vao cac
gen muc tiéu thi két qua s& sém thanh cong hon.

- Dy vao két qua phan tich chi thi qua mdi doi lai lai (BC) ta co thé biét dugc c6 bao
nhiéu % DNA ciia dong giéng lai lai chuyén vao dugc con lai lai.

- Pé xé4c dinh mot cach chinh xéc thi can phai sir dung nhiéu chi thi va yéu cau cac chi thi
d6 phai phu duoc hau khip hét cac viung khac nhau ctia genome.

VI. Ung dung chi thi phin tir chon tao giéng c6 phé di truyén rong

1. Phé di truyen rgng va yéu cdu tao giong

- Khéi niém phd di truyén rong, c6 chira nhidu gen hoat dong va ¢ nhiéu tinh trang wu
viét va thich ing rong.

- Yéu cau can tao gidng co phé di truyén rong do da dang méi trudng va didu kién sinh
thai, can 6n dinh nang Suét.

- San suat hang hoa can it loai gidong d& quan 1y.

2. Phwong phdp tién hanh

- Tim kiém céc dang bd me ¢o céac tinh trang muc tiéu.
- Lai nhiéu bac tao quin thé

- St dung chi thi phan tr dé chon loc

VI1.Chi thi phin tir trong bio quan ngudn gen

1. Xdc dinh sy da dgng cuia nguon gen
- Su da dang ngudn gen va tam quan trong..
- Su can thiét - phai nghién ctru da dang nguon gen trong bao ton va sir dung.
- Cac mau giong co quan h¢ nhau nhu thé nao.
- Quyét dinh nén bao t6n mau glong nao va tai sao.
- Qua trinh béo t6n ¢ 1am thay doi ngudn gen khong.

2. Xdc dinh quan hé ho hang

- Co y nghia khi ghép cép trong lai tao gidng, trong bao ton, trong ghép cip gir ngudn
gen ddi véi nhimg cay can duy tri ngudn gen ma.

- Trong bao t6n ex-situ can cach ly tranh tap giao gan.

3. Danh gia cac tinh trang

- X4y dyng gt liéu co ban cia timng miu giéng dé tién sir dung.

- Hoa hoc hoa cac khau danh gia cac tinh trang kho biéu ‘hién trén dong ruong.
- Xéc dinh quyén so htru gia tri cua cac mau glong bao ton.

- Khuyén céo va cung cap cho cac nha chon giéng sir dung vt liéu gidng dung.

4. Xdc dinh nhiém sdc thé va nguon goc nhiém sdic thé tir bo me lai xa
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- Hién nay & nhiéu loai sinh vat, mdi nhidm sic thé di duoc xac dinh c6 mot chi thi
DNA dic trung. Nén dua vao d6 ta ¢ thé phan tich dugc con lai xa ¢6 mang timg nhiém
sdc thé cua loai nao.

- Trong lai xa, con lai doi hau thé c6 thé chira nhiém sic thé cia mdi bd me co khac
nhau. Trén co s¢ st dung chi thi DNA danh dau cho mdi nhiém séc thé chung ta co thé
biét dugc con lai thira huong nhiém sdc thé cua loai b6 me nao

VI1II. Chi thi phan tir trong khio kiém nghiém giéng ciy trong

1. Trong xdc dinh tinh diing giong

- Trong dinh danh céng nhan gidng, xac dinh ban quyén tranh chip giéng va gia tri cia
gibng.

- Xéc dinh d¢ dung giéng, do thuan va do thudn nhat cta hat lai.

- Xéc dinh hinh thirc nhan giéng cia giéng nhu nhan vo tinh, hay hitu tinh, nhan bang
giao phéi hay tu phoi.

- X4c dinh 14 gidng thuan hay giéng lai, giéng hdn dong.

2. Trong khdo nghié¢m DUS(dlference utilization and stablllty)

- Xac dinh tinh ding gidng, tinh khac biét so voi cac mau gidng tuong tu ma bang khao
nghiém trén dong ruong khong phan biét dugc.

- Xéc dinh viing phan bd gidng trén co s& cac tinh trang duoc danh gia dé két luan.

3. Trong xdc dinh nguén géc gtong

- Dua vao sy gidng va khac nhau vé chi thi nio d6 cé thé biét cac gidng cé cung ngudn
gbc bd me hay khong.

- Sy gidng nhau hay khac nhau nhleu it gitra cac gidng cong nghan.

- Nhén dién mot gidng, mdi gidng c6 mot chi thi rieng ddc thu ma co thé khong miu
gidng ndo co6 duoc.
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GCGAAAACACAATGCAAAAA (F)

AM 1 1 (AG)26 GCGTTGGTTGGACCTGAC (R) 18 78-170

TGCAACTTCTAGCTGCTCGA (F) B
RM 5 1 (GAnd GCATCCGATCTTGATGGG (R) 16 80-167

TTCGCCATGAAGTCTCTCG (F)

RM 7 3 (GA)19 CCTCCCATCATTTCGTTGTT (R)

5 165 - 190

(GA) 6- TCCAACATGGCAAGAGAGAG (F)

RM 13 5  (GA)16 GGTGGCATTCGATTCCAG (R)

6 115-163

ATCTTGTCCCTGCAGGTCAT (F)

GAAACAGAGGCACATTTCATTG (R) 7 218 - 290

RM 20 11 (ATT)14

ACGGGCAATCCGAACAACC (F)

RM44 8 (GA)16 TCGGGAAAACCTACCCTACC (R)

9 100 - 185

TCGCGCTTCTTCCTCGTCGACG (F)

RM170 6  (CCT)7  CCCGCTTGCAGAGGAAGCAGCC (R)

14 95-210

CCCATGCGTTTAACTATTCT (F)

CGTTCCATCGATCCGTATGG (R) 13 102-195

RM 206 1 (CT)21




The list of 20 SSR primers used in the estimation of genetic diversity of 30
rice cultivars. Variation of alleles number, allele size range, monomorphic
and polymorphic bands and PIC values are shown.

Source publication
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Genetic diversity analysis of rice cultivars (Oryza sativa L.) differing in salinity tolerance
based on RAPD and SSR markers

o Nov 2011

Nantawan Kanawapee

Jirawat Sanitchon

Pranee Srihaban
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Piyada Theerakulpisut

Thirty rice cultivars were evaluated for salinity tolerance during the seedling
stage and were divided into five tolerance groups including tolerant (T),
moderately tolerant (MT), moderately susceptible (MS), susceptible (S) and
highly susceptible (HS) which comprised 5, 10, 9, 4 and 2 cultivars respectively.
Genetic diversity of all rice cultivars...

View

Citations

... The lowest amplicon size belonged to RM10825 (90 bp) and the highest
amplicon size belonged to RM10772 and AP3206 (490 bp). These values were
comparable to those reported earlier (Kanawapee et al., 2011). Polymorphic
Information Content (PIC) values ranged from 0.03 to 0.62 with an average of
0.37.The polymorphic banding pattern with SSR markers tightly linked to Saltol
locus (RM10745, RM493, RM3412b, RM1287, and RM140) are presented in Fig.
1, Fig. 2 and Fig. 3 respectively. ...

Genetic analysis of salt tolerant rice varieties of Kerala through molecular
characterization using SSR markers

o Jun 2019

Deepa John

View

... In our experiment, the 1.6 mM MgCI2 was ideal to amplify the rice DNA. For
RAPD optimization in rice (Kanawapee et, al., 2011) also used near about similar
concentration of MgCI2. ...

Mutation determination of rice by using RAPD primers

o Jun 2019

Md Saikat

Hossain Bhuiyan

M A Malek
Sariful Haque Bhuiyan
Affrida Abu Bt
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PCR is a powerful tool for the amplification of genetic sequences but sometimes,
even though using an established PCR protocol that had been optimized and
successful for the amplification of a particular DNA segment, use of that same
protocol on a different region can result in a less than desirable outcome.
Therefore, an experiment was conducted at Molecular biology laboratory of
Malaysian Nuclear Agency during December 2016 to January 2017 used seeds
of 6 indica rice cultivars. To conduce RAPD experiments for the rice specie it was
established the following reaction conditions for the final volume of 20 ul where
0.1 unit of Taq DNA polymerase, 0.4 pl of each dNTP, 2.5 mM MgCI2, 1 pl primer
and 2.0 ul of DNA template. From this experiment, it is clear that after mutation
the parent MR219 performed some genetic modification and produce genetically
different variety namely NMR151, NMR152, ML3, ML10 and MI30. These mutant
varieties have two different groups based on their mutation source and it is clear
enough from their RAPD profile.

View

... These results were similar to Petroudi et al. (2010) where wide similarity
values ranged from 0.47 to 0.95 with an average similarity index of 0.75. The
results of similarity index among and within rice subspecies were in agreement
with Chakravarthi and Naravaneni (2006) and Ramadan et al. (2015) who
reported low similarity coefficient between japonica type and indica type
genotypes, and Kanawapee et al. (2011) who reported relatively high level of
similarity between closely related genotypes. Clustering genotypes in the
constructed dendrogram was largely dependent on their genetic background. ...
Fingerprinting of some Egyptian rice genotypes using Intron-exon Splice Junctions (1SJ)
markers

. May 2019

Galal Anis

DNA fingerprinting has become an important tool for diversity assessment and
varietal identification in plant breeding programs. Semi- random PCR primers
targeting intron-exon splice junctions (ISJ) were used to evaluate the potential of
these markers in identification and classification of rice genotypes. A total of 12
ISJ primers were used for screening fourteen Egyptian rice genotypes, including
six Japonica, four Indica and four Indica/Japonica rice genotypes. A total of 117
amplified fragments were generated among which 76 fragments were
polymorphic revealing average polymorphic ratio of 58.9%. Number of amplified
fragments per genotype across the primers ranged from 65 in Japonica rice
variety Sakhal01 to 85 in Indica/Japonica rice variety Gizal79. Number of
polymorphic amplified fragments ranged from 3 for primer 1SJ-1 to 24 for primer
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ISJ-2. The average numbers of amplified bands per primer per genotype were
16.71 and 10.24, respectively. Polymorphic information content (PIC) values
ranged from 0.289 for 1SJ-9 to 0.480 for ISJ-1 with an average of 0.375. The
coefficient of similarities based on semi-random data among the studied
genotypes ranged from 0.53 to 0.9 with an average of 0.66. All genotypes clearly
grouped into two major clusters in the dendrogram at 58% similarity based on
Jaccard’s similarity index. The first cluster represents the Indica and
Indica/Japonica rice genotypes, while the second cluster represents the Japonica
genotypes. These results indicate that fingerprinting using semi-specific DNA
markers may be an efficient tool for varietal identification and assessing genetic
diversity in rice. The results highlight the existing diversity among the studied
genotypes and hence their potential use in breeding programs. The simplicity
and reproducibility of ISJ markers indicates the potential utilization for molecular
characterization, identification and purity assessment of rice genotypes.

View

... The main objective of this study is to this microsatellite database will be useful
for rice breeders in identifying desirable traits and selection of appropriate
parents in rice breeding programs. This baseline data also helps in generating a
suitable practical method in salt tolerant genotypes management (Kanawapee et
al., 2011). Also to research the genetic diversity among fifteen rice genotypes
varying in their tolerance to salinity and drought using SSR markers for
developing individual fingerprint for each genotype, and to recognize SSR
markers related with some drought tolerance traits or QTLs, and to recognize the
better genotype to be used as donors for drought tolerance in breeding program
in the future for expansion the suitability of this unique rice molecular marker
characterizing among rice genotypes and gave equally helpful for the scientific
community and farmers. ...

... Lanes: 1-Amber 33, 2-Amber AlBaraka, 3-Amber Furat, 4-Amber Baghdad ,
5-Amber Munatherha, 6-Sumar, 7-Dijlah, 8-Ghadeer, 9- Brnamge-4-, 10-Dorfak,
11-Gohar, 12-Khazar, 13- Shiroudi, 14-Neda, 15-Nemat Results indicate
moderate relationship between genetic divergence and geographic origin of
accessions, their ancestor (Mulato et al., 2010). This may due to effect of
environment since they came from two different or similar collection sites, which
presented that SSR molecular markers force be potential to recognize
germplasm in rice genotypes (Kanawapee et al., 2011). Who announced
relatively high level of similarity between closely linked genotypes. ...

Efficiency of SSR markers system in accessing genetic variation for rice (Oryza sativa

L.) genotypes

o Jan 2019
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To estimate the genetic diversity in fifteen rice (Oryza sativa L.) genotypes
differed in drought and salinity tolerance by using two primers RM585 and
RM8085 (SSR) markers related to above traits and used to fingerprint among
genotypes. The results indicated that among SSR markers used, 6 SSR loci
were polymorphic and produced a total of 10 alleles. The number of alleles per
locus created by each marker varied from 4 to 6 alleles with an average of 5
alleles per locus. The overall size of amplified fragments ranged from 142.946 to
216.064 bp. The polymorphic information content (PIC) values obtained from the
microsatellite primer panels ranged from 0.635 to 0.788 with an average of
0.712. This Unweighted Pair Group Method (UPGMA) cluster analysis separated
the 15 genotype into two major groups : The first cluster A contained 7 genotypes
cluster A and a large cluster B. The major group A comprised 7 genotypes, while
the second cluster B comprised 8 depending on their geographic origin, their
ancestor. The results specified the ability of SSR markers to identify and to
detect the allelic diversity and genetic variation among the studied rice genotypes
and findings the prospect role for further improvement of drought and salinity
tolerance rice genotypes through marker helpful breeding.

View

... Sadia et al. (2012) and 28 improved Pakistani rice using RABD markers and
noted that RABD markers are a useful tool for assessing genetic differences
between cultivars. Nantawan et al. (2011) used the RAPD and SRS markers to
analyze the genetic diversity of saline tolerant rice varieties. While, Ravindra et
al. (2012) using simple sequence repeats (SSR) markers for evaluation of
genetic diversity in rice. ...

... More than one primer can be used to know the sequence, differences and
differences in DNA. Electrophoresis device can easily separate the DNA
fragments depending on molecular weight this is in line with many researchers
(Mehfuz and Raihan, 2014;Rajani et al., 2013;Malik, 2008 andNantawan et al.,
2011), who have referred to 2. 100 mL.L -1 fruits of (Citrullus colocynthis) extract.
3. 200 mL.L -1 fruits of (Citrullus colocynthis) extract. ...

In vitro genetic variations of two rice varieties seeds using (Citrullus colocynthis) fruits
extract

. Oct 2018
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Two rice varieties seeds (Furata-1 and Yasamin) were laboratory geminated in
(0.0, 100.0, 200.0 and 300.0) mL.L-1 of (Citrullus colocynthis) fruits extract; the
buds then dried and grinded. The DNA samples were extracted by
electrophoresis, PCR-RAPD marker using the primers OPA-12,0PB-11 and
OPC-13.PCR results depending on RAPD and electrophoresis for DNA samples
which isolated from buds to two varieties and subjected to various concentrations
of (Citrullus colocynthis) fruit extract the concentrations 200 and 300 mL.L-1
showed differences in amplified bands, molecular weights by using primers OPA-
12, OPB-11 and OPC-13, while PCR results depending on RAPD and
electrophoresis for DNA samples, which isolated from buds to two varieties did
not show differences in amplified bands and molecular weights using
concentration 100 mL.L-1 of (Citrullus colocynthis) fruit extract by using primers
OPB-11 and OPC-13.

View

... All 11 RAPD primers produced 75 polymorphic bands with 100%
polymorphism. The high level of polymorphism generated by all RAPD markers
in this study was dramatically higher compared to the results of previous studies
conducted in Thailand ( Kanawapee et al., 2011), Bangladesh ( Hasan & Raihan,
2015), Iraq (Abdul-razzak Tahir, 2014) and India ( Rajani et al., 2013). Guo et al.
(2007) reported that geographic isolation may play an important role during the
process of genetic diversification and variation. ...

... Jaccard's coefficient of similarity in this study ranged from 0.095 to 0.864,
representing a high level of genetic variation among all Sabah traditional rice
varieties. A high level of genetic variation of rice was also reported in different
countries including in Thailand, with genetic similarity ranging from 0.64 to 0.94 (
Kanawapee et al., 2011), India, with genetic similarity ranging from 0.47 to 0.81 (
Rajani et al., 2013) and Bangladesh, with genetic similarity ranging from 0.101 to
0.911 ( Hasan & Raihan, 2015). When stratified to different divisions, the
estimated allele frequency with number of different alleles (N a ) and effective
alleles (N e ) was highest in ID (N a =1.693+0.080, ...

Genetic diversity and relationship of Sabah traditional rice varieties as revealed by RAPD
markers

. Feb 2018
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Ping-Chin Lee

Sabah, also known as North Borneo, is one of the states in Malaysia. It is home
to many local varieties of rice, but the self-sufficiency quotient for rice production
is only about 30%. Knowledge of the genetic diversity of crops has been utilised
to increase crop yields including rice in different countries, but the information
regarding the genetic diversity of Sabah traditional rice varieties is very limited.
Therefore, we report a comprehensive genetic diversity and relationship study of
22 Sababh traditional rice varieties in three main divisions of Sabah including the
West Coast Division (WCD), Sandakan Division (SD), and Interior Division (ID)
using 11 random amplified polymorphic DNA (RAPD) markers. Our results
showed that more than half of the collected rice seeds were medium in size and
shape, with moderately high head rice recovery and low moisture content. In
addition, about half of them were categorised with high to very high amylose
content. Genetic analysis revealed a total of 75 bands were produced using all
RAPD markers with 100% polymorphism, and a high degree of genetic variation
among all Sabah traditional rice varieties was obtained. The genetic
differentiation of Sabah's traditional rice varieties was more likely to occur within
divisions rather than among divisions. Furthermore, Sabah traditional rice
varieties in ID showed the greatest genetic diversity and polymorphic loci, and
were closely related to rice varieties in SD but genetically dissimilar to those in
WCD as revealed in both phylogenetic tree and principal component analysis. In
conclusion, this study provides breeders with reliable information regarding
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diversity of Sabah's traditional rice varieties; the data could also be beneficial for
local rice yield enhancement.

View

... Suatu area disebut lahan salin bila memiliki nilai EC >4 mS/cm ( Sposito
2008), dalam keadaan tanah kering dan kadar garam minimal EC 5-6 dS/m
dapat menimbulkan defisiensi mineral Zn, P, dan toksin Fe, Al, sehingga
menurunkan hasil produksi padi ( Li & Xu 2007). Tanaman padi rentan dengan
keadaan salinitas tinggi pada fase awal vegetatif dan akhir generatif sedangkan
gen tanaman yang bertanggung jawab terhadap sifat toleransi salin diketahui
berupa gen aditif ( Kanawapee et al. 2011). Beberapa jenis garam di antaranya
garam NaCl, NaSO 4 , Na 2 CO 4, serta garam dari senyawa kalsium dan
magnesium, masing-masing akan memberikan berbagai tingkat salinitas (
Theerkulpisut et al. 2005). ...

... Namun, daun-daun akan mengalami proses kematian dengan adanya gejala
daun mengering dan klorosis. Hal ini dapat terjadi dengan keadaan daun yang
terakumulasi kadar salin yang tinggi atau di atas 150 mM dan jangka waktu yang
lama hingga fase reproduktif atau panen ( Kanawapee et al. 2011;Theerkulpisut
et al. 2005;Yeo et al. 1991). Hal ini mempengaruhi rasio K + /Na + dalam sel
sehingga melimpahnya pemasukan Na + dan akumulasi konsentrasi ion Na +
dalam sel telah mengganggu pertumbuhan dan perkembangan tanaman ( Yunita
2009). ...

Toleransi Plasma Nutfah Padi Lokal terhadap Salinitas

. Feb 2018
o Tintin Subhartini
. Try Zulchi

p> Abstract The research was aimed to screen the local rice germplasms for
salinity tolerance. The 104 local rice germplasms were derived of collection of
Gene Bank of Indonesian Center for Agricultural Biotechnology and Genetic
Resources Research and Development (ICABIOGRAD) were tested to salinity.
The activities was carried out in greenhouse of ICABIOGRAD. The 15 day old
seedlings were planted in pots soil contained NaCl 0.4%. One accession of rice
was planted in 2 pots, each pot contained 4 seedlings. Observation of plant
symptom was conducted after 1 month planted. The experiment was carried out
in a Completely Randomized Design with 2 replications. The results of the
analysis showed there were different responsses among rice accesions to the
treatment. Salinity caused dry and dead leaves, there were very significant
differences between the varieties for plant height, dry weight plant, number of
total leaves, and number of green leaves. There were a high and negative
correlation of plant height and total number of leaves with percentage of dead
leaves. The result showed 21 accesions were tolerant to moderately—tolerant,
while Pokkali as a tolerant check, most tolerant. There were two accessions were
tolerant with dead leaf percentage <50%, i.e. Tjempo Brondol (reg. 5800) and
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Gembira Putih (reg. 20602), whereas Pokkali as resistant check had low dead
leaf percentage (16.9%) and 19 accessions were moderately-tolerant with dead
leaf percentage <70%, and 82 accesions were sensitive to highly-sensitive.
Abstrak Penelitian ini bertujuan untuk menyaring plasma nutfah padi yang
memiliki sifat toleran terhadap salinitas. Sejumlah 104 plasma nutfah padi lokal
yang berasal dari koleksi Bank Gen BB Biogen diuji terhadap salinitas. Kegiatan
dilakukan di rumah kaca BB Biogen. Bibit padi berumur £15 hari ditanam pada
pot berisi tanah yang sudah dilumpurkan dengan larutan garam NaCl 0,4%
(4.000 ppm). Satu aksesi padi ditanam pada 2 pot, masing masing pot berisi 4
tanaman. Setelah berumur 4 minggu dari tanam dilakukan pengamatan meliputi
tinggi tanaman, bobot kering akar, bobot kering tanaman, jumlah daun total,
jumlah daun hijau, dan jumlah daun mati. Pengujian menggunakan Rancangan
Acak Lengkap dengan 2 ulangan. Hasil analisis varians menunjukkan terdapat
perbedaan respons plasma nutfah padi terhadap perlakuan salin yang diberikan.
Perbedaan sangat nyata terdapat pada tinggi tanaman, bobot kering tanaman,
jumlah daun total, dan jumlah daun hijau. Terdapat korelasi yang tinggi dan
negatif pada tinggi tanaman dan jumlah daun total dengan persentase daun mati.
Hasil pengujian telah terpilih 21 aksesi plasma nutfah padi toleran hingga agak
toleran, sedangkan Pokkali sebagai cek sangat toleran. Dua aksesi yang toleran
dengan persentase daun mati <50%, yaitu Tjempo Brondol (reg. 5800) dan
Gembira Putih (reg. 20602), Pokkali sebagai varietas kontrol dengan tingkat
persentase daun mati 16,9%, sedangkan 19 aksesi termasuk kelompok agak
toleran dengan persentase daun mati <70%, dan 82 aksesi termasuk kelompok
peka hingga sangat peka.</p

View

... DNA samples extracted using Chelex ®-100 were used as templates in PCR.
Sequences were amplified using RAPD primers: OPA04 (5'-AATCGGGCTG-3')
and OPA10 (5-GTGATCGCAG-3') (Kanawapee et al, 2011) in a thermal cycler
(Gene Atlas G, Astec Co. Ltd.). Approximately 50 ng genomic DNA was used for
amplification in a final reaction volume of 25 uL made of PCR buffer (EP0702,
Thermo Scientific), 0.4 mmol/L dNTP mix (110-002, GeneON), 0.4 ymol/L of
RAPD primer and 1.5 U Tag DNA polymerase (EP0702, Thermo Scientific). ...
... Use of rice grains as a source of DNA in studies also obviates the need of a-
80 °C freezer, which is an absolute necessity to store other tissue samples (e.g.,
seedlings and leaves) for a long period of time.Evamoni et al, 2014).
Amplification with two random amplified polymorphic DNA (RAPD) primers,
OPA04 and OPA10 (Kanawapee et al, 2011). These DNA samples worked
equally well with several other RAPD primers. ...

A Simple, Efficient and Rapid Method for Good Quality DNA Extraction from Rice
Grains

o Mar 2017
. Rice Sci
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An efficient and good DNA extraction protocol should be simple, affordable and
yield enough DNA with high quality. Rice (Oryza sativa L.) DNA extraction
methods often use seedlings or leaves rather than the grains and tend to be
time-consuming, involve multiple steps, and use hazardous chemicals and
expensive enzymes. Rice grains offer several benefits over seedlings and leaves
as a source of DNA for genetic analysis. However, these benefits are
underutilized because the bulk of a rice grain is made up of starch. Itis
particularly important, but difficult to get rid of the starch while extracting DNA
from rice grains. This co-precipitated polysaccharide is a known inhibitor of DNA
polymerase activity in polymerase chain reaction (PCR). We describe here a very
simple and highly affordable Chelex®-100 based DNA extraction method from
rice grains. It does not require any hazardous chemicals or enzymes. This
method reproducibly extracts DNA with good purity indices (A260/A230 and
A260/A280 values), but requires only a few steps.

View

... Whereas low level of polymorphism (50 per cent) was reported by Beverley et
al. (1997) in his study in which he evaluated the genetic diversity in rice with
RAPD markers. Kanawapee et al. (2011) also reported (68.94 per cent) low level
of genetic diversity among four important rice varieties. The data obtained by
RAPD markers was analyzed by NTSYS-PC version 2.02i and dendrogram was
constructed by using Jaccard's similarity coefficient value to estimate the genetic
similarity of the rice cultivars. ...

Assessment of Genetic Diversity Using RAPD Marker Among Different Varieties of
Rice (Oryza sativa) 509

Jan 2017

P T Karande
B C Nandeshwar
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Assessment of the extent and distribution of genetic variation in a crop species
and its relatives is essential in understanding pattern of diversity and is highly
significant for the improvement of many crop species including rice. The genetic
divergence among 12 Indian varieties of rice (Oryza sativa L.) was assessed
employing random amplified polymorphic DNA markers. A total of 136 clear
score able bands were generated, out of which 87.25% were polymorphic. The
total number of amplicon varied from 7 to 10 with a mean of 8 amplicon per
primer while in case of polymorphic amplicon it varied from 5 to 9 with a mean of
7 polymorphic amplicon per primer. The amplified product size ranged from 0.3
to 1.8 kb. The Jaccard's similarity coefficient values ranged 0.56 to 0.90 with a
mean of 0.70. A dendrogram constructed based on the UPGMA clustering
method revealed two major clusters CL1 and CL2. The dendrogram has put all
the genotypes in two clusters.CL1 comprises of three varieties with 85 per cent
similarity coefficient whereas remaining 9 varieties clustered together in CL2,
which is further classified into two sub clusters with 65.50 per cent similarity.
Current study highlights genetic diversity among various varieties and attributed
to recent human selection pertinent to few genes. The study revealed rich
genetic diversity among rice varieties.

View

... Similarly cluster A consisted of predominantly susceptible genotypes except
AC-43020 and 1IB consisted of only tolerant genotypes. Out-grouping and
intermixing of few tolerant and susceptible genotypes were reported previously
(Mondal and Ganie 2014; Kanawapee et al. 2011; Sudharani et al. 2013). Group
[IB might have drought tolerance mechanism or some QTLs and genes differing
from those found in cluster | genotypes (Ramadan et al. 2015). ...

Identification of most important rice root morphological markers in response to
contrasting moisture regimes under vegetative stage drought

Jan 2017
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Akhil Kumar Debata
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The experiment was carried out to examine the effect of moisture stress
(drought) on different root traits, rooting pattern and to identify important root
morphological markers contributing to stress tolerance. Moisture stress was
imposed on 21 days old seedlings of selected rice genotypes grown in PVC
cylinders. Samplings were done at 10 and 20 days after imposition of stress to
examine the effect of stress on root growth and development. Results revealed
that rate of assimilate allocation impeded more under 20 days stress (severe)
than in 10 days stress (moderate) in terms of enhanced root: shoot ratio,
maximum root length to shoot length ratio and root volume. Magnitude of trait
variation among genotypes was more pronounced under severe stress than
under moderate stress. The root: shoot ratio, maximum root length to shoot
length ratio and root volume were observed to be the most crucial morphological
markers in determining drought tolerance in rice genotypes analyzed through
biplot analysis. Among the thirteen genotypes tested, AC-42994, AC-42997, AC-
43020, CR-143-2-2, Ronga Bora and Bora were found to possess desirable root
traits and these genotypes can be used in the breeding programme for
enhancing drought tolerance in rice. © 2016, Franciszek Gorski Institute of Plant
Physiology, Polish Academy of Sciences, Krakéw.
View
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GCGAAAACACAATGCAAAAA (F)

AM 1 1 (AG)26 GCGTTGGTTGGACCTGAC (R) 18 78-170

TGCAACTTCTAGCTGCTCGA (F) B
RM 5 1 (GAnd GCATCCGATCTTGATGGG (R) 16 80-167

TTCGCCATGAAGTCTCTCG (F)

RM 7 3 (GA)19 CCTCCCATCATTTCGTTGTT (R)

5 165 - 190

(GA) 6- TCCAACATGGCAAGAGAGAG (F)

RM 13 5  (GA)16 GGTGGCATTCGATTCCAG (R)

6 115-163

ATCTTGTCCCTGCAGGTCAT (F)

GAAACAGAGGCACATTTCATTG (R) 7 218 - 290

RM 20 11 (ATT)14

ACGGGCAATCCGAACAACC (F)

RM44 8 (GA)16 TCGGGAAAACCTACCCTACC (R)

9 100 - 185

TCGCGCTTCTTCCTCGTCGACG (F)

RM170 6  (CCT)7  CCCGCTTGCAGAGGAAGCAGCC (R)

14 95-210

CCCATGCGTTTAACTATTCT (F)

CGTTCCATCGATCCGTATGG (R) 13 102-195

RM 206 1 (CT)21




Il. The list of 20 SSR primers used in the estimation of genetic diversity of 30
rice cultivars. Variation of alleles number, allele size range, monomorphic
and polymorphic bands and PIC values are shown.
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Genetic diversity analysis of rice cultivars (Oryza sativa L.) differing in salinity tolerance
based on RAPD and SSR markers

o Nov 2011
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Thirty rice cultivars were evaluated for salinity tolerance during the seedling
stage and were divided into five tolerance groups including tolerant (T),
moderately tolerant (MT), moderately susceptible (MS), susceptible (S) and
highly susceptible (HS) which comprised 5, 10, 9, 4 and 2 cultivars respectively.
Genetic diversity of all rice cultivars...

View

Citations

... The lowest amplicon size belonged to RM10825 (90 bp) and the highest
amplicon size belonged to RM10772 and AP3206 (490 bp). These values were
comparable to those reported earlier (Kanawapee et al., 2011). Polymorphic
Information Content (PIC) values ranged from 0.03 to 0.62 with an average of
0.37.The polymorphic banding pattern with SSR markers tightly linked to Saltol
locus (RM10745, RM493, RM3412b, RM1287, and RM140) are presented in Fig.
1, Fig. 2 and Fig. 3 respectively. ...

Genetic analysis of salt tolerant rice varieties of Kerala through molecular
characterization using SSR markers

o Jun 2019

Deepa John

View

... In our experiment, the 1.6 mM MgCI2 was ideal to amplify the rice DNA. For
RAPD optimization in rice (Kanawapee et, al., 2011) also used near about similar
concentration of MgCI2. ...

Mutation determination of rice by using RAPD primers

Jun 2019

Md Saikat

Hossain Bhuiyan

° M A Malek
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PCR is a powerful tool for the amplification of genetic sequences but sometimes,
even though using an established PCR protocol that had been optimized and
successful for the amplification of a particular DNA segment, use of that same
protocol on a different region can result in a less than desirable outcome.
Therefore, an experiment was conducted at Molecular biology laboratory of
Malaysian Nuclear Agency during December 2016 to January 2017 used seeds
of 6 indica rice cultivars. To conduce RAPD experiments for the rice specie it was
established the following reaction conditions for the final volume of 20 pl where
0.1 unit of Tag DNA polymerase, 0.4 ul of each dNTP, 2.5 mM MgCI2, 1 pl primer
and 2.0 pl of DNA template. From this experiment, it is clear that after mutation
the parent MR219 performed some genetic modification and produce genetically
different variety namely NMR151, NMR152, ML3, ML10 and MI30. These mutant
varieties have two different groups based on their mutation source and it is clear
enough from their RAPD profile.

View

... These results were similar to Petroudi et al. (2010) where wide similarity
values ranged from 0.47 to 0.95 with an average similarity index of 0.75. The
results of similarity index among and within rice subspecies were in agreement
with Chakravarthi and Naravaneni (2006) and Ramadan et al. (2015) who
reported low similarity coefficient between japonica type and indica type
genotypes, and Kanawapee et al. (2011) who reported relatively high level of
similarity between closely related genotypes. Clustering genotypes in the
constructed dendrogram was largely dependent on their genetic background. ...
Fingerprinting of some Egyptian rice genotypes using Intron-exon Splice Junctions (1SJ)
markers

. May 2019

Galal Anis

DNA fingerprinting has become an important tool for diversity assessment and
varietal identification in plant breeding programs. Semi- random PCR primers
targeting intron-exon splice junctions (ISJ) were used to evaluate the potential of
these markers in identification and classification of rice genotypes. A total of 12
ISJ primers were used for screening fourteen Egyptian rice genotypes, including
six Japonica, four Indica and four Indica/Japonica rice genotypes. A total of 117
amplified fragments were generated among which 76 fragments were
polymorphic revealing average polymorphic ratio of 58.9%. Number of amplified
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fragments per genotype across the primers ranged from 65 in Japonica rice
variety Sakhal01 to 85 in Indica/Japonica rice variety Gizal79. Number of
polymorphic amplified fragments ranged from 3 for primer ISJ-1 to 24 for primer
ISJ-2. The average numbers of amplified bands per primer per genotype were
16.71 and 10.24, respectively. Polymorphic information content (PIC) values
ranged from 0.289 for 1SJ-9 to 0.480 for ISJ-1 with an average of 0.375. The
coefficient of similarities based on semi-random data among the studied
genotypes ranged from 0.53 to 0.9 with an average of 0.66. All genotypes clearly
grouped into two major clusters in the dendrogram at 58% similarity based on
Jaccard’s similarity index. The first cluster represents the Indica and
Indica/Japonica rice genotypes, while the second cluster represents the Japonica
genotypes. These results indicate that fingerprinting using semi-specific DNA
markers may be an efficient tool for varietal identification and assessing genetic
diversity in rice. The results highlight the existing diversity among the studied
genotypes and hence their potential use in breeding programs. The simplicity
and reproducibility of ISJ markers indicates the potential utilization for molecular
characterization, identification and purity assessment of rice genotypes.

View

... The main objective of this study is to this microsatellite database will be useful
for rice breeders in identifying desirable traits and selection of appropriate
parents in rice breeding programs. This baseline data also helps in generating a
suitable practical method in salt tolerant genotypes management (Kanawapee et
al., 2011). Also to research the genetic diversity among fifteen rice genotypes
varying in their tolerance to salinity and drought using SSR markers for
developing individual fingerprint for each genotype, and to recognize SSR
markers related with some drought tolerance traits or QTLs, and to recognize the
better genotype to be used as donors for drought tolerance in breeding program
in the future for expansion the suitability of this unique rice molecular marker
characterizing among rice genotypes and gave equally helpful for the scientific
community and farmers. ...

... Lanes: 1-Amber 33, 2-Amber AlBaraka, 3-Amber Furat, 4-Amber Baghdad ,
5-Amber Munatherha, 6-Sumar, 7-Dijlah, 8-Ghadeer, 9- Brnamge-4-, 10-Dorfak,
11-Gohar, 12-Khazar, 13- Shiroudi, 14-Neda, 15-Nemat Results indicate
moderate relationship between genetic divergence and geographic origin of
accessions, their ancestor (Mulato et al., 2010). This may due to effect of
environment since they came from two different or similar collection sites, which
presented that SSR molecular markers force be potential to recognize
germplasm in rice genotypes (Kanawapee et al., 2011). Who announced
relatively high level of similarity between closely linked genotypes. ...

Efficiency of SSR markers system in accessing genetic variation for rice (Oryza sativa

L.) genotypes

o Jan 2019
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To estimate the genetic diversity in fifteen rice (Oryza sativa L.) genotypes
differed in drought and salinity tolerance by using two primers RM585 and
RM8085 (SSR) markers related to above traits and used to fingerprint among
genotypes. The results indicated that among SSR markers used, 6 SSR loci
were polymorphic and produced a total of 10 alleles. The number of alleles per
locus created by each marker varied from 4 to 6 alleles with an average of 5
alleles per locus. The overall size of amplified fragments ranged from 142.946 to
216.064 bp. The polymorphic information content (PIC) values obtained from the
microsatellite primer panels ranged from 0.635 to 0.788 with an average of
0.712. This Unweighted Pair Group Method (UPGMA) cluster analysis separated
the 15 genotype into two major groups : The first cluster A contained 7 genotypes
cluster A and a large cluster B. The major group A comprised 7 genotypes, while
the second cluster B comprised 8 depending on their geographic origin, their
ancestor. The results specified the ability of SSR markers to identify and to
detect the allelic diversity and genetic variation among the studied rice genotypes
and findings the prospect role for further improvement of drought and salinity
tolerance rice genotypes through marker helpful breeding.

View

... Sadia et al. (2012) and 28 improved Pakistani rice using RABD markers and
noted that RABD markers are a useful tool for assessing genetic differences
between cultivars. Nantawan et al. (2011) used the RAPD and SRS markers to
analyze the genetic diversity of saline tolerant rice varieties. While, Ravindra et
al. (2012) using simple sequence repeats (SSR) markers for evaluation of
genetic diversity in rice. ...

... More than one primer can be used to know the sequence, differences and
differences in DNA. Electrophoresis device can easily separate the DNA
fragments depending on molecular weight this is in line with many researchers
(Mehfuz and Raihan, 2014;Rajani et al., 2013;Malik, 2008 andNantawan et al.,
2011), who have referred to 2. 100 mL.L -1 fruits of (Citrullus colocynthis) extract.
3. 200 mL.L -1 fruits of (Citrullus colocynthis) extract. ...

In vitro genetic variations of two rice varieties seeds using (Citrullus colocynthis) fruits
extract
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Saja J S Baday

Two rice varieties seeds (Furata-1 and Yasamin) were laboratory geminated in
(0.0, 100.0, 200.0 and 300.0) mL.L-1 of (Citrullus colocynthis) fruits extract; the
buds then dried and grinded. The DNA samples were extracted by
electrophoresis, PCR-RAPD marker using the primers OPA-12,0PB-11 and
OPC-13.PCR results depending on RAPD and electrophoresis for DNA samples
which isolated from buds to two varieties and subjected to various concentrations
of (Citrullus colocynthis) fruit extract the concentrations 200 and 300 mL.L-1
showed differences in amplified bands, molecular weights by using primers OPA-
12, OPB-11 and OPC-13, while PCR results depending on RAPD and
electrophoresis for DNA samples, which isolated from buds to two varieties did
not show differences in amplified bands and molecular weights using
concentration 100 mL.L-1 of (Citrullus colocynthis) fruit extract by using primers
OPB-11 and OPC-13.

View

... All 11 RAPD primers produced 75 polymorphic bands with 100%
polymorphism. The high level of polymorphism generated by all RAPD markers
in this study was dramatically higher compared to the results of previous studies
conducted in Thailand ( Kanawapee et al., 2011), Bangladesh ( Hasan & Raihan,
2015), Iraq (Abdul-razzak Tahir, 2014) and India ( Rajani et al., 2013). Guo et al.
(2007) reported that geographic isolation may play an important role during the
process of genetic diversification and variation. ...

... Jaccard's coefficient of similarity in this study ranged from 0.095 to 0.864,
representing a high level of genetic variation among all Sabah traditional rice
varieties. A high level of genetic variation of rice was also reported in different
countries including in Thailand, with genetic similarity ranging from 0.64 to 0.94 (
Kanawapee et al., 2011), India, with genetic similarity ranging from 0.47 to 0.81 (
Rajani et al., 2013) and Bangladesh, with genetic similarity ranging from 0.101 to
0.911 ( Hasan & Raihan, 2015). When stratified to different divisions, the
estimated allele frequency with number of different alleles (N a ) and effective
alleles (N e ) was highest in ID (N a =1.693+0.080, ...

Genetic diversity and relationship of Sabah traditional rice varieties as revealed by RAPD
markers

. Feb 2018

165


https://www.researchgate.net/profile/Saja_Shnaishel
https://www.researchgate.net/profile/Saja_Shnaishel
https://www.researchgate.net/publication/330039894_In_vitro_genetic_variations_of_two_rice_varieties_seeds_using_Citrullus_colocynthis_fruits_extract
https://www.researchgate.net/publication/323389170_Genetic_diversity_and_relationship_of_Sabah_traditional_rice_varieties_as_revealed_by_RAPD_markers
https://www.researchgate.net/publication/323389170_Genetic_diversity_and_relationship_of_Sabah_traditional_rice_varieties_as_revealed_by_RAPD_markers
https://www.researchgate.net/profile/Eric_Tzyy_Jiann_Chong

Eric Tzyy-Jiann Chong

Lucky Poh Wah Goh

Jovita Jun Wong

Zaleha Abdul Aziz

Ping-Chin Lee

Sabah, also known as North Borneo, is one of the states in Malaysia. It is home
to many local varieties of rice, but the self-sufficiency quotient for rice production
is only about 30%. Knowledge of the genetic diversity of crops has been utilised
to increase crop yields including rice in different countries, but the information
regarding the genetic diversity of Sabah traditional rice varieties is very limited.
Therefore, we report a comprehensive genetic diversity and relationship study of
22 Sabah traditional rice varieties in three main divisions of Sabah including the
West Coast Division (WCD), Sandakan Division (SD), and Interior Division (ID)
using 11 random amplified polymorphic DNA (RAPD) markers. Our results
showed that more than half of the collected rice seeds were medium in size and
shape, with moderately high head rice recovery and low moisture content. In
addition, about half of them were categorised with high to very high amylose
content. Genetic analysis revealed a total of 75 bands were produced using all
RAPD markers with 100% polymorphism, and a high degree of genetic variation
among all Sabah traditional rice varieties was obtained. The genetic
differentiation of Sabah's traditional rice varieties was more likely to occur within
divisions rather than among divisions. Furthermore, Sabah traditional rice
varieties in ID showed the greatest genetic diversity and polymorphic loci, and
were closely related to rice varieties in SD but genetically dissimilar to those in
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WCD as revealed in both phylogenetic tree and principal component analysis. In
conclusion, this study provides breeders with reliable information regarding
diversity of Sabah's traditional rice varieties; the data could also be beneficial for
local rice yield enhancement.

View

... Suatu area disebut lahan salin bila memiliki nilai EC >4 mS/cm ( Sposito
2008), dalam keadaan tanah kering dan kadar garam minimal EC 5-6 dS/m
dapat menimbulkan defisiensi mineral Zn, P, dan toksin Fe, Al, sehingga
menurunkan hasil produksi padi ( Li & Xu 2007). Tanaman padi rentan dengan
keadaan salinitas tinggi pada fase awal vegetatif dan akhir generatif sedangkan
gen tanaman yang bertanggung jawab terhadap sifat toleransi salin diketahui
berupa gen aditif ( Kanawapee et al. 2011). Beberapa jenis garam di antaranya
garam NaCl, NaSO 4 , Na 2 CO 4, serta garam dari senyawa kalsium dan
magnesium, masing-masing akan memberikan berbagai tingkat salinitas (
Theerkulpisut et al. 2005). ...

... Namun, daun-daun akan mengalami proses kematian dengan adanya gejala
daun mengering dan klorosis. Hal ini dapat terjadi dengan keadaan daun yang
terakumulasi kadar salin yang tinggi atau di atas 150 mM dan jangka waktu yang
lama hingga fase reproduktif atau panen ( Kanawapee et al. 2011;Theerkulpisut
et al. 2005;Yeo et al. 1991). Hal ini mempengaruhi rasio K + /Na + dalam sel
sehingga melimpahnya pemasukan Na + dan akumulasi konsentrasi ion Na +
dalam sel telah mengganggu pertumbuhan dan perkembangan tanaman ( Yunita
2009). ...

Toleransi Plasma Nutfah Padi Lokal terhadap Salinitas

. Feb 2018
o Tintin Subhartini
. Try Zulchi

p> Abstract The research was aimed to screen the local rice germplasms for
salinity tolerance. The 104 local rice germplasms were derived of collection of
Gene Bank of Indonesian Center for Agricultural Biotechnology and Genetic
Resources Research and Development (ICABIOGRAD) were tested to salinity.
The activities was carried out in greenhouse of ICABIOGRAD. The 15 day old
seedlings were planted in pots soil contained NaCl 0.4%. One accession of rice
was planted in 2 pots, each pot contained 4 seedlings. Observation of plant
symptom was conducted after 1 month planted. The experiment was carried out
in a Completely Randomized Design with 2 replications. The results of the
analysis showed there were different responsses among rice accesions to the
treatment. Salinity caused dry and dead leaves, there were very significant
differences between the varieties for plant height, dry weight plant, number of
total leaves, and number of green leaves. There were a high and negative
correlation of plant height and total number of leaves with percentage of dead
leaves. The result showed 21 accesions were tolerant to moderately—tolerant,
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while Pokkali as a tolerant check, most tolerant. There were two accessions were
tolerant with dead leaf percentage <50%, i.e. Tjempo Brondol (reg. 5800) and
Gembira Putih (reg. 20602), whereas Pokkali as resistant check had low dead
leaf percentage (16.9%) and 19 accessions were moderately-tolerant with dead
leaf percentage <70%, and 82 accesions were sensitive to highly-sensitive.
Abstrak Penelitian ini bertujuan untuk menyaring plasma nutfah padi yang
memiliki sifat toleran terhadap salinitas. Sejumlah 104 plasma nutfah padi lokal
yang berasal dari koleksi Bank Gen BB Biogen diuji terhadap salinitas. Kegiatan
dilakukan di rumah kaca BB Biogen. Bibit padi berumur £15 hari ditanam pada
pot berisi tanah yang sudah dilumpurkan dengan larutan garam NaCl 0,4%
(4.000 ppm). Satu aksesi padi ditanam pada 2 pot, masing masing pot berisi 4
tanaman. Setelah berumur 4 minggu dari tanam dilakukan pengamatan meliputi
tinggi tanaman, bobot kering akar, bobot kering tanaman, jumlah daun total,
jumlah daun hijau, dan jumlah daun mati. Pengujian menggunakan Rancangan
Acak Lengkap dengan 2 ulangan. Hasil analisis varians menunjukkan terdapat
perbedaan respons plasma nutfah padi terhadap perlakuan salin yang diberikan.
Perbedaan sangat nyata terdapat pada tinggi tanaman, bobot kering tanaman,
jumlah daun total, dan jumlah daun hijau. Terdapat korelasi yang tinggi dan
negatif pada tinggi tanaman dan jumlah daun total dengan persentase daun mati.
Hasil penguijian telah terpilih 21 aksesi plasma nutfah padi toleran hingga agak
toleran, sedangkan Pokkali sebagai cek sangat toleran. Dua aksesi yang toleran
dengan persentase daun mati <50%, yaitu Tjempo Brondol (reg. 5800) dan
Gembira Putih (reg. 20602), Pokkali sebagai varietas kontrol dengan tingkat
persentase daun mati 16,9%, sedangkan 19 aksesi termasuk kelompok agak
toleran dengan persentase daun mati <70%, dan 82 aksesi termasuk kelompok
peka hingga sangat peka.</p

View

... DNA samples extracted using Chelex ®-100 were used as templates in PCR.
Sequences were amplified using RAPD primers: OPA04 (5'-AATCGGGCTG-3')
and OPA10 (5-GTGATCGCAG-3') (Kanawapee et al, 2011) in a thermal cycler
(Gene Atlas G, Astec Co. Ltd.). Approximately 50 ng genomic DNA was used for
amplification in a final reaction volume of 25 uL made of PCR buffer (EP0702,
Thermo Scientific), 0.4 mmol/L dNTP mix (110-002, GeneON), 0.4 ymol/L of
RAPD primer and 1.5 U Tag DNA polymerase (EP0702, Thermo Scientific). ...

... Use of rice grains as a source of DNA in studies also obviates the need of a-
80 °C freezer, which is an absolute necessity to store other tissue samples (e.g.,
seedlings and leaves) for a long period of time.Evamoni et al, 2014).
Amplification with two random amplified polymorphic DNA (RAPD) primers,
OPA04 and OPA10 (Kanawapee et al, 2011). These DNA samples worked
equally well with several other RAPD primers. ...

A Simple, Efficient and Rapid Method for Good Quality DNA Extraction from Rice
Grains

o Mar 2017
. Rice Sci
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Abu Ashfaqur Sajib

Mohammad Ashraful Islam Bhuiya
. Roksana Huque

An efficient and good DNA extraction protocol should be simple, affordable and
yield enough DNA with high quality. Rice (Oryza sativa L.) DNA extraction
methods often use seedlings or leaves rather than the grains and tend to be
time-consuming, involve multiple steps, and use hazardous chemicals and
expensive enzymes. Rice grains offer several benefits over seedlings and leaves
as a source of DNA for genetic analysis. However, these benefits are
underutilized because the bulk of a rice grain is made up of starch. Itis
particularly important, but difficult to get rid of the starch while extracting DNA
from rice grains. This co-precipitated polysaccharide is a known inhibitor of DNA
polymerase activity in polymerase chain reaction (PCR). We describe here a very
simple and highly affordable Chelex®-100 based DNA extraction method from
rice grains. It does not require any hazardous chemicals or enzymes. This
method reproducibly extracts DNA with good purity indices (A260/A230 and
A260/A280 values), but requires only a few steps.

View

... Whereas low level of polymorphism (50 per cent) was reported by Beverley et
al. (1997) in his study in which he evaluated the genetic diversity in rice with
RAPD markers. Kanawapee et al. (2011) also reported (68.94 per cent) low level
of genetic diversity among four important rice varieties. The data obtained by
RAPD markers was analyzed by NTSYS-PC version 2.02i and dendrogram was
constructed by using Jaccard's similarity coefficient value to estimate the genetic
similarity of the rice cultivars. ...

Assessment of Genetic Diversity Using RAPD Marker Among Different Varieties of
Rice (Oryza sativa) 509

Jan 2017

P T Karande
B C Nandeshwar
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A D Kokane

o R L Chavhan
. A M Dethe

Assessment of the extent and distribution of genetic variation in a crop species
and its relatives is essential in understanding pattern of diversity and is highly
significant for the improvement of many crop species including rice. The genetic
divergence among 12 Indian varieties of rice (Oryza sativa L.) was assessed
employing random amplified polymorphic DNA markers. A total of 136 clear
score able bands were generated, out of which 87.25% were polymorphic. The
total number of amplicon varied from 7 to 10 with a mean of 8 amplicon per
primer while in case of polymorphic amplicon it varied from 5 to 9 with a mean of
7 polymorphic amplicon per primer. The amplified product size ranged from 0.3
to 1.8 kb. The Jaccard's similarity coefficient values ranged 0.56 to 0.90 with a
mean of 0.70. A dendrogram constructed based on the UPGMA clustering
method revealed two major clusters CL1 and CL2. The dendrogram has put all
the genotypes in two clusters.CL1 comprises of three varieties with 85 per cent
similarity coefficient whereas remaining 9 varieties clustered together in CL2,
which is further classified into two sub clusters with 65.50 per cent similarity.
Current study highlights genetic diversity among various varieties and attributed
to recent human selection pertinent to few genes. The study revealed rich
genetic diversity among rice varieties.

View

... Similarly cluster Il1A consisted of predominantly susceptible genotypes except
AC-43020 and 1IB consisted of only tolerant genotypes. Out-grouping and
intermixing of few tolerant and susceptible genotypes were reported previously
(Mondal and Ganie 2014; Kanawapee et al. 2011; Sudharani et al. 2013). Group
[IB might have drought tolerance mechanism or some QTLs and genes differing
from those found in cluster | genotypes (Ramadan et al. 2015). ...

Identification of most important rice root morphological markers in response to
contrasting moisture regimes under vegetative stage drought

Jan 2017
ACTA PHYSIOL PLANT

Goutam Kumar Dash
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Madhusmita Barik

Akhil Kumar Debata

Mirza Jaynul Baig

Padmini Swain

The experiment was carried out to examine the effect of moisture stress
(drought) on different root traits, rooting pattern and to identify important root
morphological markers contributing to stress tolerance. Moisture stress was
imposed on 21 days old seedlings of selected rice genotypes grown in PVC
cylinders. Samplings were done at 10 and 20 days after imposition of stress to
examine the effect of stress on root growth and development. Results revealed
that rate of assimilate allocation impeded more under 20 days stress (severe)
than in 10 days stress (moderate) in terms of enhanced root: shoot ratio,
maximum root length to shoot length ratio and root volume. Magnitude of trait
variation among genotypes was more pronounced under severe stress than
under moderate stress. The root: shoot ratio, maximum root length to shoot
length ratio and root volume were observed to be the most crucial morphological
markers in determining drought tolerance in rice genotypes analyzed through
biplot analysis. Among the thirteen genotypes tested, AC-42994, AC-42997, AC-
43020, CR-143-2-2, Ronga Bora and Bora were found to possess desirable root
traits and these genotypes can be used in the breeding programme for
enhancing drought tolerance in rice. © 2016, Franciszek Gorski Institute of Plant
Physiology, Polish Academy of Sciences, Krakéw.
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CAU HOI CHUONG 3

1.Pa dang di truyén 14 gi, néu da dang phan tir va tng dung

2. Cac thong s biéu thi da hinh DNA va cach xac dinh

3. Néu cach xac dinh chi thi phan tir DNA lién két voi cic gen quy dinh tinh trang s
luong.

4. Néu cac yéu cau khi ap dung chi thi phan tr DNA danh gia, chon loc cic gen quy
dinhtinh trang chéng chiu bénh, sau.

5. Néu phuong phép tmg dung chi thi phan tir DNA trong chon tao giéng khang bénh bac
14 lua.

6. Néu phuong phap tng dung chi thi phan tir DNA trong chon tao gidng khang bénh dao
on lda.

7. Néu phuong phép tmg dung chi thi phan tir DNA trong chon tao gidng khang riy nau
lUa.

8. Néu phuong phép ung dung chi thi phan tdt DNA chon tao giéng khang virus xoin
vang la ca chua.

9. Néu phuong phap tng dung chi thi phan tor DNA chon tao gidng lua khang min va
han.

10. Néu phuong phap tng dung chi thi phan tor DNA xac dinh va chon tao dong giéng
cdy c6 tinh tu bat hop.

11. Néu phuong phap tng dung chi thi phan tir DNA trong danh gia va chon tao gidng
lUa tuong hgp rong.

12. Néu phuong phap tng dung chi thi phan tr DNA trong chon tao giong chira gen
CMS, gen duy tri va phuc hdi trong lua lai 3 dong.

13. Ung dung chi thi phan tir DNA trong chon tao gidng ltia lai 2 dong EGMS.

14. Néu phuong phap tmg dung chi thi phén tor DNA trong xac dinh con lai F1 va tinh
ddng nhat.

15. Néu nguyén Iy tmg dung chi thi phan tir DNA chon giéng chét lugng cao.

dao on.

16. Néu phuong phép tig dung chi thi phan tir DNA chon tao gidng lGa ¢6 mui thom.
dao On.

17. Néu khai ni¢m, muc dich va co s& khoa hoc ing dung chi thi phan tr DNA trong
chon tao gidng bang phuong phap lai lai.

18. Néu nguyén ly va phuong phap tmg dung chi thi phan tir DNA trong bao ton ngudn
gen.

19. Néu nguyén 1y va phuong phap tng dung chi thi phan tir DNA trong chon tao gidng
¢6 pho di truyén rong.

20. Néu nguyén 1y va phuong phép tmg dung chi thi phan tir DNA trong bao ton ngudn
gen, xac dinh sy da dang, quan hé ho hang va danh gia tinh trang.

21. Néu nguyén ly va phuong phap tng dung chi thi phan tr DNA trong khao klem
nghiém giong, xac dinh tinh ding giong, khao nghiém DUS va xac dinh ngudn goc

giong.
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