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Linh ﬁrc ky thuit dwoc dé cap

Giai phap hitu ich dé cap dén linh vuc sinh hoc phén tir tmg dung trong di
truyén nong nghiép, cu thé 13 d& cap dén quy trinh khao nghiém giong lia (quy
trinh DUS: Distiness, Uniformity, Stability) bang k¥ thuat sinh hoc phén tir dé

hd tro cho cong tac x4c dinh giong lua méi.

Tinh trang ky thuat caa giai phap hiru ich

D3 c¢6 nhidu nghién ctru trong viée xac dinh gidng thuc vat bang k§ thuat
sinh hoc phén ti, cu thé 12 dua vao cac mé hinh lap lai trong ADN da cho mot
két qua dang tin cdy ma khéng qua phic tap, tiét kiém chi phi. Trong thuc vat co
céc trinh tu 1ap lai lién tiép ngén (short tandem repeat - hay STR) va trinh tu lap
lai gian don (Simple Sequence Repeats - SSRs). Nhiing trinh tu lap lai nam rai
rac trong khip hé gen cta thuc vat tré thanh cac chi thi di truyén, ¢é thé st dung
phan tmg PCR dé nhén 16n mot cach dé dang. S6 luong doan lap lai trong céc
trinh tyu l3p lai ké tiép nay dao dong khac nhau gifta cac c4 thé, diéu d6 da giup
cho cac nha khoa hoc sir dung ching dé phan biét ca thé véi két qua dang tin

cay.

Mot locus SSR dugc sir dung cho muc dich xac dinh ca thé phai thoa man
mot sb yéu cdu nhét dinh. Thir nhit, locus SSR phai c6 mic do da hinh cao
(nhiéu alen), diéu nay gitp cac nha phan tich chi can st dung sé luong locus tdi
thiéu da dat duogc do tin cay cao trong mdi 1an gidm dinh. Th hai, cac SSR ¢o
d6 dai trung binh tir 85 - 300 bp. Céc locus ngan cé dd bén cao, it bi dut gay
trong qua trinh thao tac, do vay phan ing nhan ADN sé dugc thuc hién khi ADN
con nguyén ven. Thir ba, cac locus SSR sir dung trong phan tich cAn nam trén
cac NST khéc nhau dé dam bao cho tinh doc l1ap cua tung locus. Thur tu, cac
SSR nim trén nhitng ving lién quan dén hoat dong séng cta co thé. Thir nam,
cac chi thi cho két qua tdt, rd nét, thun loi cho sit dung, phan biét rd rang trén

gel polyacrylamit.
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Trong sb cac cdy mot 14 mam, la c6 bd nhidm sic thé 2n=24 va c6 kich
thude hé gen twong ddi nho - khoang 430 triéu cip nucleotit (430 Mb) véi gan
50.000 gen khac nhau. Hé gen nay la nho nhét trong s cac hé gen ctia cdy mot
14 mim nhu ngo, lda mi, lha mach, v.v.. Do do, lta co thé duoc xem nhu 1a mét
cdy mb hinh cho nhimg nghién ctru ciu triic hé gen cdy mot 14 mam néi riéng va
thuc vat noi chung. McCouch va cong su (1997) da phat trién bd chi thi SSR &
lua ban dau gém khoang 400 chi thi. Cho tdi nay cac nha khoa hoc da phat hién
dugc hon chuc nghin chi thi SSR trén cay lta. Céc chi thi nay da dugc sir dung
trong nghién ctru da dang di truyén, 1ap ban db gen, chon gidng nhd chi thi phan

tor & mat loat cac co s& nghién ctru di truyén chon giong lua.

Chi thi SSR duogc str dung rong rai va hiéu qua trong cac nghién ctru cau
trac di truyén cta loai lua trong Oryza sativa, nghién ciru qué trinh tién hoa,
danh gia gidng, 1ap ban d6 di truyén lién két cho mot s tinh trang quan trong.
Chi thi SSR dic trung cho loai, 1 chi thi ddng troi cho da hinh cao va 6n dinh.
Hién nay, hon 15.000 chi thi SSR da duogc thiét l1ap (www.gramene.org, 2000),
pht kin trén ban dd lién két di truyén cua ia (Giarrocco va ddng tac gia, 2007).
Trong nhimng nam gin day, nhidu cong trinh st dung chi thi SSR nghién ctru da
dang di truyén va déu chudn ADN dé nhén dang gidng lua da duoc cong bd
(Kalyan va dong tac gia, 2006; Jalaluddin ddng tac gia, 2007; Muhammad va
ddng tac gia, 2009; Navraj va dong tac gia, 2009).

Céc nha khoa hoc Trung Qudc d3 di tién phong trong linh vuc st dung chi
thi phan t&r SSR cho danh gia va khao vnghiém l4a lai. O T Xuyén, cac nha chon
giong lta da st dung 208 chi thi SSR dé danh gia 42 cdy bd me lua lai va con lai
F1. Cubi cung ho da chon dwoc 2 bé chi thi chuén (1 bd gdm 10 chi thi, bd kia
gdm 12 chi thi) dé sir dung (Xiao va ctv., 2006). Tiép theo, cac nha khoa hoc &
Vién Nghién ctru Ltua Qudc gia (Hang Chéau) phdi hop véi Trudng Pai hoc
No6ng nghiép Hoa Nam va Vién Nghién ctru Lta Qudc té (IRRI) da sir dung bd
chi thi chuan gdm 24 chi thi SSR (2 chi thi SSR trén mdi NST lta) dé danh gi4

63 dong bd me lua lai cung cac con lai (Ying va ctv., 2007). Theo cac tac gia
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nay, chi can sir dung bd gdm 12 chi thi chinh dé danh gia. Chi nén st dung thém

12 chi thi con lai néu bo 12 chi thi chinh khéng cho két qua tin cay.

Rahman d3 phan biét 28 giéng lua dia phwong ciia Bangladesh béang cac chi
thi: RMS5, RMS55, RM105, RM151, RM153, RM170, RM206, RM264, RM266,
RM278, RM287, RM307, RM333, RM334, M335, RM475 va RM481 (Rahman
et al., 2010). Nhitng chi thi nay phan biét tét cac gidng lua dia phuong dung
trong nghién ciu voi dic diém ngudn gbe xudt xt cua céc gidng lua O.

rufipogon L. va O.nivara L.

Mark di phan biét cac giéng lda mang tén Basmati trong thi truong Anh
bang céc chi thi RM1, RM9, RM19, RM55, RM201, RM202, RM208, RM225,
RM229 va di xac dinh mdu giéng laa thir 5 rat gibng voi gidng lta Pusa co
ngudn goc tir An PO chir khong phai 13 gidng lta cua Anh (Mark va cong su,

2004).

Borba da dénh gia phan biét 417 giéng laa Brazil: RM9, OG17, RM231,
RM252, OG61, RM204, RM248, RM223, OG106, RM304, OG7, RM247
(Borba va cong su, 2009).

An Do st dung 27 chi thi dé phan biét 15 dong chon giong: RM21,
~ RM216, RM171, RM286, RM536, RM206, RM19, RM20, RM167, RM333,
RM264, RM125, RM566, RM320, RM247, RM544, RM346, RM547, RM10,
RM286, RMS519, RMI149, RM210, RMI144, RMS561, RM47, RM222
(Chakravarthil and Naravaneniz, 2006).

Trung tim tai nguyén Di truyén Thuc vét sir dung 50 chi thi dé phan biét
danh gia da dang di truyén céc gidng la nép dia phuong: RMS5, RM128,
RM174, RM263, RM266, RM279, RM509, RM16, RM22, RM251, RM142,
RM273, RM335, RM349, RM36, RM153, RM164, RM267, RM3, RM133,
RM340, RM559, RM51, RM172, RM180, RM346, RM72, RM152, RM264,
RM284, RM242, RM245, RM285, RM296, RM171, RM216, RM244, RM?20,
RM21, RM144, RM286, RM332, RM17, RM19, RM20, RM309 (Tran Danh

Stru va cong su, 2010).
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Pbi voi quy trinh khdo nghiém DUS (Distiness, Uniformity, Stability:
DUS) hién nay, viéc x4c dinh gidng la trén co s& danh gid mot loat cac tinh
trang hinh thai gép phai mot loat cac han ché nhu tinh chi quan khi phan tich
tinh trang, anh hudng cia méi truong va ky thuat canh tac Ién tinh trang, su khac
biét khong rd rang gifra cac gidng c6 ngudn gbc gan nhau nén can nhiéu chi thi
khéc nhau dé danh gia dan dén viéc xac dinh gidng lua phirc tap va tén kém. Do
d6, can c6 phuong phap khao nghiém gidng 1aa nham v&i kha ning phan biét rd
rét hon, kha ning danh gia khach quan cac dit liéu, khao nghiém véi lugng chi
thi it nhét, nhung van danh gia duoc céc ky giai doan phat trién cay trong va rit

ngin thoi gian danh gia.

Ban chit ky thuit cia giai phap hiru ich

Giai phép k¥ thudt nham giai quyét cac van dé néu trén, trén co so khao sat
tap doan 261 gidng lua thu thap duge va 180 gibéng lta dé lap co s dir liéu
gibng cting véi 557 chi thi phan tr ding dé khao sat 1ap bo chi thi, cic tac gia da
xdy dung dugc quy trinh khdo nghiém gidng lta bang k¥ thuat sinh hoc phan ti,
trong do, cac tac gia da sang loc, lua chon va dé xudt ra cac bd chi thi so bo gém
5 chi thi dic hiéu bao gdm RM11, RM21, RA163, RM481 va RM3412 RM1 dé
kidm tra do ddng nhét va do én dinh cua giéng, va bg chi thi tham chiéu gom 15
chi thi dac hiéu bao g61n RM1, RMS5, RM6, RM17, RM25, RM206, RM215,
RM333, RM3252, RM3843, RM7097, R4M13, MADS3, SO1160 va S11033 dé
kiém tra do khac biét ding dé danh gi4 ba chi tiéu quan trong bao gbm do dong
nhét, do 6n dinh va do khac biét cua giéng trong quy trinh khao nghiém DUS
(Distiness, Uniformity, Stability) gidng lta mot cach nhanh chéng va hiéu qua

trong so hang tram, hang ngan chi thi ¢6 trén www.gramene.org.

Giai phap hitu ich dé xuét quy trinh khdo nghiém gidng laa bang ky thuat
sinh hoc phan tu. Quy trinh nay nhim danh gia céc chi tiéu vé do dong nhét, do
6n dinh va do khac biét cta gidng laa dé xac dinh dung gidng lta can kiém tra.

Quy trinh kh&o nghiém gidng 10a theo giai phéap hitu ich bao gdm céc budc:
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a) Xéc dinh do ddng nhét cua gidng tir 50 d&én 100 ciy lta cla gidng can
danh gia bang cach chay PCR véi 5 chi thi ctia bd chi thi so bd bao gbébm: RM11,
RM21, RA163, RM481 va RM3412 va xac dinh d0 déng nhét trén co s& so sanh
két qua dién di san pham PCR véi timg bd chi thi nay;

b) Kiém tra d6 6n dinh cua gidng trén 30 cdy trong ba thé hé lién tiép cua
gidng can danh gia bang cach chay PCR véi 5 chi thi ctia bo chi thi so bd bao
gébm: RM11, RM21, RM163, RM481 va RM3412 va xac dinh d6 6n dinh bang

cach so sanh két qua dién di san phdm PCR véi timg b chi thi nay;

¢) Kiém tra do khac biét cta gidng can danh gia bang cach chay PCR vai
15 chi thi cua bd chi thi tham chiéu bao gdm: RM1, RM5, RM6, RM17, RM25,
RM206, RM215, RM333, RM3252, RM3843, RM7097, R4M13, MADS3,
SO1160 va S11033 va xac dinh do khac biét bang cach so sanh két qua dién di

san phdm PCR véi timg bo chi thi nay; va

d) Panh gia két qua phan tich dua trén dién di san pham phan tng PCR trén
gel polyacrylamit 4,5-10% va so sanh v6i co so dir liéu dé dua ra két luan khao
nghiém vé gibéng laa;
khac biét & chd giai phép st dung 5 chi thi cia bd chi thi so bo bao gém: RM11,
RM21, RA163, RM481 va RM3412 dé kiém tra d6 dong nhat va do 6n dinh cua
giéng, st dung 15 chi thi cua bd chi thi tham chiéu bao gé)m: RM1, RM5, RM6,
RM17, RM25, RM206, RM215, RM333, RM3252, RM3843, RM7097, R4M13,
MADS3, SO1160 va S11033 dé x4c dinh do khac biét cua giéng.

Theo khia canh thtr nhit ctia giai phap hitu ich, trong d6 budc a) xac dinh
d6 dong nhit ctia gidng bao gdm céc cong doan:

- Tach chiét ADN tdng sb ctia mau bao gém tir 50 dén 100 c4 thé cia gidng
can dénh gia;

- Chay phan utng PCR vé61 5 chi thi cia bd chi thi so by bao gém RM11,
RM21, RA163, RM481 va RM3412;

- Pién di san pham cua phan tmg PCR trén gel polyacrylamit tir 4,5-10%.
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Theo khia canh th( hai cta giai phap hitu ich, trong d6 budc b) kiém tra do
4n dinh cua gidng bao gbm céc cong doan:

- Tach chiét ADN tdng s6 ctia 30 cdy cia gidng can danh gia dugc gieo tur
hat gidng ctia ba vu lién tiép.

- Chay phan tmg PCR véi 5 chi thi ciia bd chi thi so bd bao gdm: RM11,
RM21, RM163, RM481, RM3412.

- Dién di san pham ctia phan tng PCR trén gel polyacrylamit tir 4,5-10%.

Theo khia canh thtr ba cua giai phap hitu ich, trong dé budc c) kiém tra do
khac biét gidng cin danh gia bao gbm cac cong doan:

- Chia mAu thanh c4c nhém c6 céc thanh phan alen khac nhau;

- T4ch chiét ADN téng sb cla timg nhom;

- Chay phan tmg PCR tirng nhoém v6i 15 chi thi con lai ctia bg chi thi tham
chidu bao gébm: RM1, RM5, RM6, RM17, RM25, RM206, RM215, RM333,
RM3252, RM3843, RM7097, R4M13, MADS3, SO1160 va S11033;

- Dién di san phdm cua phan tmg PCR trén gel polyacrylamit tir 4,5-10%
dé téng hop két qua danh gia.

Theo khia canh thir tu cua giai phéap hitu ich, trong dé budc d) danh gia két
qua phén tich dugc dua trén két qua dién di san pham phan tmg PCR trén gel
polyacrylamit 4,5-10% va so sanh véi co s¢ dir li€u dé dua ra két luan khéo
nghiém vé gidng lda.

Theo khia canh thr nam ctia gidi phap hiru ich, trong do, tuy y, bude kiém
tra do khac biét cua giéng con dugc thuc hién véi 10 chi thi mo rong nham danh
gia bo sung do khéac biét trong truong hop két qua danh gia trén 95% do tuong

dong vdi cac giong co trong co so dit ligu.

MO ta viin tit cac hinh vé
Hinh 1. Anh chup cua san pham PCR dién di trén gel polyacrylamit dé
danh gia do dbng nhét cta gidng véi 50 cay cua gidng cin x4c dinh bang chi thi

RM4381.
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Hinh 2. Anh chup cta san phdm PCR dién di trén gel polyacrylamit dé
danh gia do khac biét bén trong cia giéng véi 50 cdy ctia gibng can xéc dinh
bang chi thi MADS3.

Hinh 3. Anh chup cta san phidm PCR dién di trén gel polyacrylamit dé
danh gia phan biét 19 giéng bang chi thi RM6318.

Hinh 4. Anh chup cta san phdm PCR dién di trén gel polyacrylamit dé
danh gia phan biét 19 gidng bang chi thi RM7558.

M3 ta chi tiét giai phap hiru ich
Quy trinh khao nghiém gidng lta bang k¥ thuat sinh hoc phan ti bao gbm
céc bude: a) xac dinh do dong nhat cta giéng; b) kiém tra d6 6n dinh cua gidng;

¢) kiém tra do khac biét cia giéng; va d) danh gia két qua phan tich.

Trong budc xac dinh d6 dong nhét cia gidng, cac cong doan thuc hién bao
gbém: chiét ADN tong sb ctia mau; chay phan tng PCR véi 5 chi thi cta bd chi
thi so bd; dién di san pham ctia phan tng PCR.

Cong doan chiét ADN téng s6: Mau dung dé chiét ADN tong sb 1a 1a lua
non, cac phuong phap chiét ADN 14 cac phuong phéap chung, da biét trong linh
vuc k¥ thuat nay, trong mdt phuong an cu thé phuwong phap tach chiét va tinh
sach duogc ap dung theo phuong phédp CTAB cai tién (ctia phong thi nghiém Di

truyén hoc, Truong dai hoc Gent, Bi). Phuong phap dugc thuc hién nhu sau:

Nghién 1 gam mau l4 trong nito 16ng bang c¢di chay sir. Bt da nghién cho
vao ong eppendorf 1,5 ml. Thém 0,7 ml dém CTAB da lam 4m & 65°C trong 10
phit. Tiép d6, dé cac 6ng trong bé 6n nhiét & diéu kién 65°C trong 90 phut, lac
nhe nhang, nhung dit khoat 15 phat mét 1an. Sau d6, chuyén cac éng ¢ bé on
nhiét ra dé & nhiét d6 phong 5 phit. B6 sung 0,7 ml dung dich cloroform/Isoamyl
alcohol (24: 1) va lic 6ng nhe nhang 15 phit. Sau d6, ly tim 12.000 vong/ phut
trong 15 phat & nhiét d6 phong va hut 16p trén cung vao 6ng eppendorf 1,5 ml
m&i. Bb sung 0,7 ml dung dich cloroform/Isoamyl alcohol (24: 1), lac dng nhe
nhang 10 phut. Sau d6, ly tdm 12.000 vong/ phat trong 15 phit & nhiét do
phong. Dung pipetman huat 16p trén cung sang éng eppendorf 1,5 ml méi. B6

-8-
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sung 1 ml cbn tuyét dbi lanh va 15 pl mudi NaCl 5 M. Sau dé, xoay éng nhe
nhang vai phat. D& mau ¢ ta -20°C trong 30 phut rdi ly tdm toc do 10.000 vong/
phiit trong 7 phut. Bo phan dich phia trén thu liy ttia. Hoa tan tua bang 0,3 ml
TE pH 8,0 va dé ta lanh 4°C qua dém. Hut dung dich sang 6ng eppendorf moi,
thém 15 pl RNasza d& dugc dun cach thuy trong 20 phut, sau d6 u ¢ 37°C trong
180 phut rdi bd sung 0,7 ml hdn hop phenol/cloroform/Isoamyl alcohol (25: 24:
1) va lac nhe trong 15 phut. Sau dé, ly tAm céc dng trén vai toe d6 12.000 vong/

phut trong 15 phtt. Sau khi ly tdm hut phan dich trén sang éng eppendorf 1,5 ml
| méi sau d6 thém 0,8ml dung dich cloroform/Isoamyl alcohol (24: 1) rdi lic 6ng
nhe nhang trong 15 phut. Sau khi tién hanh ly tdm ¢ 12.000 vong/ phit trong 15
phit, hat dich ndi sang 6ng méi va bo sung 1 ml con tuyét ddi lanh va 15 pl
mubi NaCl 5M rdi lic nhe. Ly tdm 10.000 vong/ phut trong 7 phat. Bé phan
dich ndi phia trén di, thu tia va rira tia hai lan bang cdn 70 % lanh. Sau khi théi
kho taa trong 20 phtt & Laminar va hoa tan tua bang TE thu duogc miu. Giir mau
nay trong ti 4°C dén -20°C dé cho cac thi nghiém tiép theo.

Cong doan chay phan tng vaéi 5 chi thi ciia b chi thi so b: PCR vo1 cac
cdp mdi SSR duogc thuc hién véi téng thé tich 1a 20 ul/mau gém nhimg thanh
phan duoc trinh bay & Bang 1.

Bang 1. Thanh phan phan tng SSR - PCR

STT | Thanh phén Thé tich (pl)
1 | H0 12,5 ul N
2 | Buffer 10xPCR 2ul
3 | dNTP (ImM) 2,5 ul
5 | Mbi xubi (50 mg/ul) 0,5 ul
6 | Mbi nguoc (50 mg/ pl) 0,5 pl
7 | Enzyme Taq polymeraza (1 U/ul) 1 ul
8 | ADN tong s (25 ng/ul) 1 ul
Tong | 20 pl

Tron déu cac thanh phan ctia hdn hop rdi chuyén vao méay PCR sau d6 chay

theo chuong trinh cta nha san xut, cu thé cac budc nhu trong Bang 2.

-0-
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Bang 2. Céac budc chay PCR

Budc | Nhiét d6 (°C) Thoi gian (phut)

1 |94 4

2 194 1

3 | 55-60 1

4 172 1

5 | lap lai 2-4 voi khoang tir 35-40 chu ky

6 |72 1

7 |4 30

Bo chi thi so b thuc té 1 cac cap moi dac hiéu (bao gf”)m moi xudi va moi
nguoc) gém co cac bo chi thi: RM11, RM21, RM163, RM481 va RM 3412 véi

cac trinh ty nucleotit trong Bang 3.

Bang 3. Trinh tu nucleotit cia 5 bd chi thi so bd

Stt | Chithi | NST | Séalen Trinh tu
TCTCCTCTTCCCCCGATC

1 | RMII 7 5
ATAGCGGGCGAGGCTTAG
ACAGTATTCCGTA

5 | ruol . § CAGTATTCCGTAGGCACGG

GCTCCATGAGGGTGGTAGAG

CGCCTTTATGAGGAGGAGATGG

3 | RMI63 | 5 % | AAACTCTTCGACACGCCTTGC
TAGCTAGCCGATTGAATGGC

4 | RM481 | 7 12 CTCCACCTCCTATGTTGTTG
TGATGGATCTCTGAGGTGT

N N GATGGATCTCTGAGGTGTAAAGAG

TGCACTAATCTTTCTGCCACAGC

Cong doan dién di san pham PCR:

Sau khi chuong trinh két thac, kiém tra miu phan tng trén gel agaroza 0,8-
1%, kiém tra trén gel polyacrylamit 4,5%-10% nhuém bac hodc gel
polyacrylamit 6-8% nhuom sybersaf.

Trong mot phwong 4n uu tién, dién di san phdm PCR dugc thuc hién trén
gel agaroza 0,8%. Thanh phéan cua gel bao gdom 0,8 gram agaroza trong 100ml

dung dich dém TBE 0,5X, 5ul ethidium bromit 10mg/ml. 10X Dung dich dém

-10-
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TBE (Tris-Boric acid-EDTA): 108 gram Tris- bazo, 55,2 gram axit boric, 40 ml
0,5M EDTA, nudc khir ion cho da 1 lit. 5X dém tai (cho 100ml): 0,16 gram
Bromophenol Blue, 0,16 gram Xylen Cyanol FF, 50% ( v/v) Glyxeron va bd
sung nudc cho du 100 ml.

Céac budc tién hanh dién di trén gel agaroza 0,8% duoc thuc hién nhu sau:

Cén 0,8g agaroza, dong 100 ml TBE 0.5X cho vao binh tam gidc va dun
trong 10 vi séng cho dén khi tao thanh mét dung dich déng nhét (1 - 2 phut), sau
khi dé nguoi dén khoang 50- 60°C, bd sung 5ul ethidium bromit va lic déu.

D6 dung dich agaroza vao khay sao cho khong dé lai bot khi. Bé gel dong
lai trong khoang 45 - 60 phat va lap dit gel da chudn bi vao bé dién di rdi cho
dich dém 0,5X TBE vao bé dén khi ngap gel rdi rut lugc ra khoi gel. Tiép d6 nap
mau ADN vio cac giéng trén gel (2 - 3ul ADN + 1ul 5X dém tai) va chay dién
di dién thé 100 - 125V va 100 mA trong thoi gian 15 - 30 phit. Sau khi chay gel,
soi gel dudi anh sang UV, ghi két qua, chup anh hodc luu qua may tinh dé lam
két qua so sanh.

Trong mdt phuong an uu tién, dién di san phém PCR duogc thuc hién trén
gel polyacrylamit tir 4,5-10% (theo phong thi nghiém Ghent-Bi) nhu sau:

Hoa chit va dung dich can chuén bj:

- Dung dich gbc 40% acrylamit (19:1= acrylamit: bisacrylamit).

Thé tich can pha 500 ml 1000ml
| Acrylamit 190g 380g
Bis- acrylamit 10g 20g
H,O khtr ion cho di 500 ml cho @i 1000 ml

- Dung dich lam viéc (4,5% acrylamit)

Dung dich goc Nong do cudi cing  Luong can cho 500ml
40% acrylamit 4,5% 56,25ml

Uré 42% 210g

10X TBE 1X 50ml

H,O khtr ion cho du 500 ml
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- Dung dich ¢6 dinh/dimg phan tmg: 10% glacial axit axetic.
- Dung dich Nhudm: 1% AgNOs, sau d6 bb sung thém 1,5ml formaldehyt 37%/1
lit dung dich.
- Dung dich hién bang: 30% natri cacbonat (NaCOs) va lam lanh ¢ -20°C. Khi
stt dung cho thém 1,5ml formaldehyt 37% va 200ul natri thiosulfat/1lit dung
dich.
- 10X Dung dich dém TBE (Tris-axit boric -EDTA): 108 gram Tris- bazo, 55,2
g axit boric, 40 ml 0,5M EDTA, nudc khur ion cho du 1 lit
- 5X dém tai (cho 100ml): 0,16 gram Bromophenol Blue, 0,16 gram Xylen
Cyanol FF, 50% ( v/v) Glyxeron, thém nude cho da 100 ml
Céc bude tién hanh:

Lau sach bé mat hai tAm kinh bang nudc cit, sau d6 lau lai bang ethanol
95%. Lau tAm kinh ngén véi gidy lua tAm Rain X. Lau tdm kinh dai véi dung
dich tao lién két (Binding solution: 2ul Binding Silane, 1ml 95% ethanol, 5%
glacial axit axetic), & 5 phut cho kinh khé. Lau tiép tdm kinh dai bang ethanol
95% ba lan, mdi lan sau 5 phit va lap ghép 2 tAm kinh lai véi nhau, st dung nep

Sigma 0,4 mm.

Lay dung dich 4,5% acrylamit tir dung dich gbc 40% acrylamit (19:1=
acrylamit: bisacrylamit). P56 60 ml dung dich lam viéc vao 1 céc dong 100ml.
Thém 600 ul ammonium persulfate (APS 10%) va 60pl TEMED, tron déu sau
d6 bom dung dich gel vao giita hai tAm kinh sao cho khéng c6 bot khi va cai
lugc vao giira hai tdm kinh (ring lwoc hudng ra phia ngoai). Dung kep cb dinh
lwoc. Sau khi dé gel polymer ho4 trong 2 gid, thdo luoc va loai bo hét cac manh
gel thira bam trén mat tAm kinh va lép vao bo dién di, pha 1lit d&m TBE 1X vao
budng dém trén va dudi.

Chay tién dién di (prerun) véi cuong d6 dong dién 1a 50-60A, dién thé 1a
92-100W. Sau dé trén san pham PCR véi 8ul dung dich dimg (10mM NaOH;
95% fbrmamit; 0,05% Bromophenol Blue; 0.05% xylen cyanol). Sau khi bién
tinh cac san pham PCR va chi thi trong luong phan tir & 95°C trong 5 phut, ngay
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lap tirc dat vao trong nudc da va phd nudc da 1én trén it nhat khoang 5 phut.
Tiép do tra vao mdi giéng 6pl san pham PCR da dugc 1am bién tinh, giéng déu

tién cho 6l chi thi trong lugng phan tur.

Tién hanh dién di v6i dién thé 60W tai 50°C, thoi gian khoang 60-90 phut.
Tiép do, thao g& tAm kinh bam gel va c¢6 dinh gel bang cach dit tim kinh vao
khay sao cho mit bam gel hudng 1én trén, d6 dung dich ¢ dinh/dimg phan tng
vao va lac nhe trong 30 phit. Sau do ldy gel ra khoi dung dich, cha y giit lai

dung dich nay dé dung cho buéc sau.

Rira gel bing cach d6 1lit nudc cit vao khay dung tdm kinh bam gel, lac
nhe trong 5 phat. Rira 13p lai 2 1an, sau khi nhuém gel trong 1 lit dung dich
nhudm trong 30 pht, 14y gel ra khoi dung dich nhuém va rira lai bang nudc cit
trong 5 gidy. Tiép d6 dua gel nay vao dung dich hién bing va lic nhe dén khi
thdy cac bang xuét hién thi chuyén gel vao dung dich c¢b dinh/dimg phan tng &
trén trong 3-6 phut roi rira lai béng nudc cat. Sau khi dé gel khd & nhiét do

phong, tién hanh doc va sao chup két qua.

Trong budc kiém tra d6 6n dinh cia gibng, cac cong doan thuc hién bao
gbém: chia mau thanh cac nhom c6 cac thanh phén alen khac nhau dua trén két
quéa da chay dién di & trén va kiém tra 30 cdy/gidng trong ba thé hé lién tiép véi

5 chi thi ctia bo chi thi so bo va dién di san phém cua phan ung PCR.

Cong doan chia mau thanh nhém cé cac thanh phan alen khac nhau phai
tuan theo nguyén tac toi da mdi giéng cho phép dén 5 nhom. Néu mot gidng co
nhiéu hon 5 nhom thi ¢6 thé két luan truc tiép vé d6 on dinh cua giéng ma khong
can lam tiép. Cong doan chay PCR duoc thuc hién giéng nhu bude kiém tra do
khac biét voi 5 chi thi so by bao gém RMI11, RM21, RM163, RM481 va
RM3412.

Trong budc kiém tra d6 khac biét cua gidng, cac cong doan thyc hién bao
gdm: tach chiét ADN tdng sb ctia méu; chay phan ung PCR v6i 15 chi thi cia bd

chi thi so bd; va dién di san phdm ctia phan tmg PCR.
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Trong budc kiém tra d6 khac biét cua giéng can danh gia, dugc thuc hién
khi gidng kiém tra da dap tmg cac yéu ciu trong cac budc trén. Cac cong doan
thuc hién bao gdm: tach chiét ADN téng sé ctia miu; chay phan tng PCR va
dién di san pham cua phan tng PCR thuc hién gidng nhu trén chi khac duoc
thuc hién v&i 15 chi thi cda bo chi thi tham chiéu bao gém RM]1, RMS, RM6,
RM17, RM25, RM206, RM215, RM333, RM3252, RM3843, RM7097, R4M 13,
MADS3, SO1160 va S11033.

Bang 4. Trinh tu cta 15 chi thi cia b chi thi tham chiéu

stt | Chi thi NST | Sb alen Trinh tu
1 |RMI ] 6 GCGAAAACACAATGCAAAAA
GCGTTGGTTGGACCTGAC
2 | RM5 1 5 TGCAACTTCTAGCTGCTCGA
GCATCCGATCTTGATGGG
3 | RM6 2 4 GTCCCCTCCACCCAATTC
TCGTCTACTGTTGGCTGCAC
4 | RM17 12 6 TGCCCTGTTATTTTCTTCTCTC
GGTGATCCTTTCCCATTTCA
5 | RM25 8 6 GGAAAGAATGATCTTTITCATGG
CTACCATCAAAACCAATGTTC
6 | RM206 5 8 CCCATGCGTTTAACTATTCT
CGTTCCATCGATCCGTATGG
7 | RM215 9 5 CAAAATGGAGCAGCAAGAGC.
TGAGCACCTCCTTCTCTGTAG
8 | RM333 10 6 GTACGACTACGAGTGTCACCAA
GTCTTCGCGATCACTCGC
9 | RM3252 1 7 GGTAACTTTGTTCCCATGCC
GGTCAATCATGCATGCAAGC
10 | RM3843 4 4 ACCCTACTCCCAACAGTCCC
GGGGTCGTACGCTCATGTC
11 | RM7097 3 5 GGGAGGAGGAGAGGAGATTG
' TTAGGCCTGCACTTTTGGAG
12 | R4M13 4 4 TACACGGTAGACATCCAACA
ATGATTTAACCGTAGATTGG
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13 | MADS3 6 4 ATGCGGATAATCAAATAGACTACG
CTGTGCTGGCCGGAGTGCT

14 | SO1160 1 4 TTGCGATTTATTTGCCAGTG
CCAGGCATCCAATGCTTATT

15 | S11033 11 6 TGCCCTAGTCAGTCCCTCTG
TTTTCGCGTACGGATAGGAT

duoc thuc hién bd sung voi 10 chi thi mo rong dé kiém tra cac truong hop dac

biét (néu can).

Theo mdt phwong &n wu tién, budc kiém tra do khéc biét cua gidng co thé

B6 chi thi mé rong bao gém 10 chi thi véi céc trinh tu nucleotit sau:

Stt | Chi thi Trinh tu
i RM19 CAAAAACAGAGCAGATGAC
CTCAAGATGGACGCCAAGA
GAGTGAGCTTGGGCTGAAAC
2 | RM223
GAAGGCAAGTCTTGGCACTG
3 | RM341 CAAGAAACCTCAATCCGAGC
CTCCTCCCGATCCCAATC
TCTCTTTTCCCTCCTTTCCC
4 | RM3486
GGCCTGCAAGAGGAGAAAAC
GAGGCCCTGATATTCAATGG
5 | RM5758
TATGGCTTAGCGTTAGACCG
GGACACAAGTCCATGATCCTATCC
6 | RM10825
GTTTCCTTTCCATCCTTGTTGC
ATTTCAGTACAAGGCACCCATGC
7 | RM17954
GTAGACGAGGGAGTACCAACTTGC
GATCCATATGCCTCTTCGATTGG
8 | RM26063
AACTCCAGCAGTGAGAGCGTAGC
9o | MADSS TGCCGTTGCCCTAAGTTGTCTTCT
AGGCCCTAGGGCTTGCTGTTTCT
GACCTGGCTGATCTGGCTTCTTCA
10 | EST20

AACTCCCCCATTTCTCGATGAGCT
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So sanh két qua thu duoc v6i co s¢ dir liéu trong phin mém DUS-DFP
duoc Vién di truyén Néng nghiép xdy dung, quan ly va hién c6 thé tiép cén
duoc tai Vién di truyén Noéng nghiép, Km sb 2, duong Pham Van Péng, Co
Nhué, Tir Liém, Ha ndi. Néu giéng c¢6 phd “vén tay ADN” (DNA fingerprinting)
khéng tuong dong Véi bat ky mot gidng nao da cé trong thu vién qua 95% thi

két luan dé la gidng maoi.

Trong trudng hop néu phd ADN so sanh véi co sé dit liéu cé muc tuong
ddng trén 95% thi, tiy ¥, c6 thé lua chon thém budc kiém tra bo sung bao gdom
thuc hién véi bo chi thi mo rong (RM19, RM223, RM341, RM3486, RM5758,
RM10825, RM17954, RM26063, MADSS, EST20). Gidng méi 14 gidng c6 phd
ADN khéc hoan toan véi céc gibng da duoc luu gitr trong thu vién béi it nhat
mot trong sb céc chi thi ciia bd chi thi tham chiéu chinh thire va mot trong s6 cac

chi thi cua bg chi thi mé rong.

Vi du thwe hién giai phap hiru ich

~ Sau day, giai phéap hiru ich dugc md ta voi cac vi du cu thé dé thuc hién
quy khao nghiém gidng lua bang k¥ thuét sinh hoc phan tir, tuy nhién, cac vi du
nay chi nhim muc dich lam rd ban chat ky thuat cua giai phap hitu ich chu

khoéng nhim thu hep pham vi yéu cau bao ho clia giai phap hitu ich.
Vidu 1. Xac dinh do déng nhét cua giéng

Nghién 1 gam mau l4 cua gidng can x4c dinh trong nito 16ng bang c¢di chay
sir. Bot dd nghién cho vao 6ng eppendorf 1,5 ml. Thém 0,7 ml dém CTAB da
lam 4m & 65°C trong 10 phuat. Tiép do, dé cac éng trong bé én nhiét & diéu kién
65°C trong 90 phut, lac nhe nhang nhung dut khoat 15 phut mot 1an. Sau do,
chuyén cac 6ng & bé 6n nhiét ra dé & nhiét do phong 5 phat. B6 sung 0,7 ml dung
dich cloroform/Isoamyl alcohol (24: 1) va lac éng nhe nhang 15 phat. Sau do, ly
tam 12.000 vong/ phut trong 15 phit ¢ nhiét d6 phong va hut 16p trén cung vao
6ng eppendorf 1,5 ml méi. Bé sung 0,7 ml dung dich cloroform/Isoamyl alcohol

(24: 1), lac 6ng nhe nhang 10 phat. Sau do, ly tam 12.000 vong/ phut trong 15
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phut ¢ nhiét do phong. Dung pipetman hut 16p trén cung sang 6ng eppendorf 1,5
ml mé&i. B6 sung 1 ml con tuyét dbi lanh va 15 ul mudi NaCl 5 M. Sau d6, xoay
éng nhe nhang vai phat. D& mau ¢ ti -20°C trong 30 phut roi ly tam tdc do
10.000 vong/ phut trong 7 phut. Bo phan dich phia trén thu liy tiia. Hoa tan tua
bing 0,3 ml TE pH 8,0 va dé ti lanh 4°C qua dém. Hat dung dich sang bng
eppendorf méi, thém 15 pl RNasza da dugce dun cach thiy trong 20 phut, sau do
U & 37°C trong 180 phut rdi bo sung 0,7 ml hon hop phenol/cloroform/Isoamyl
alcohol (25: 24: 1) va lic nhe trong 15 phut. Sau d6, ly tAm céc bng trén véi toc
do 12.000 vong/ phut trong 15 phut. Sau khi ly tdm hut phén dich trén sang 6ng
eppendorf 1,5 ml méi sau d6 thém 0,8ml dung dich cloroform/Isoamyl alcohol
(24: 1) rdi lic 6ng nhe nhang trong 15 phut. Sau khi tién hanh ly tim & 12.000
vong/ phut trong 15 phat, hit dich noi sang éng méi va bd sung 1 ml con tﬁyét
déi lanh va 15 pl mubi NaCl 5M 1di lic nhe. Ly tdm 10.000 vong/ phut trong 7
phit. Bo phan dich nbi phia trén di, thu tia va ria tha hai 14n bang con 70 %
lanh. Sau khi théi khé tia trong 20 phat & Laminar va hoa tan tia bang TE thu

duoc mau. Gift mau nay trong ti 4°C dén -20°C dé cho céc thi nghiém tiép theo.

Céc cap mdi twong tng véi 5 chi thi cda bd chi thi so bd bao gém RMI11,
RM21, RM163, RM481, RM3412 dugc chudn bi béi nha cung cap. Cac thanh
phan duoc chuén b theo Bang 1 néu trén va chay PCR.

Sau khi PCR, tién hanh dién di san pham PCR trén gel polyacrylamit 4,5%
biang cach 14y 4,5% acrylamit tir dung dich gbc 40% acrylamit (19:1= acrylamit:
bisacrylamit). P6 60 ml dung dich lam viéc vao 1 cdc dong 100ml. Thém 600 pl
ammonium persulfate (APS 10%) va 60ul TEMED, tron déu sau d6 bom dung
dich gel vao gifra hai tAm kinh sao cho khong c6 bot khi va cai lugce vao gifra hai
tam kinh (rang lugc hudng ra phia ngoai). Dung kep c¢b dinh lugc. Sau khi dé
gel polymer hoa trong 2 gio, thdo luge va loai bo hét cac manh gel thira bam
trén mat tdm kinh va lap vao bd dién di, pha 1lit dém TBE 1X vao budng dém

trén va duoi.
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Chay tién dién di (prerun) véi cuong do dong dién la 50-60A, dién thé 1a
92-100W. Sau dé trén san pham PCR vé6i 8ul dung dich dimg (10mM NaOH;
95% formamit; 0,05% Bromophenol Blue; 0.05% xylen cyanol). Sau khi bién
tinh cac san pham PCR va chi thi trong luong phén tir & 95°C trong 5 phut, ngay
lap tirc dat vao trong nudc da va pht nudce dé 1én trén it nhat khoang 5 phut,
Tiép do tra vao mdi giéng 6yl san phdm PCR d3 duoc lam bién tinh, giéng dau

tién cho 6l chi thi trong lugng phén ta.

Tién hanh dién di véi dién thé 60W tai 50°C, thoi gian khoang 60-90 phut.
Tiép do, thdo g& tim kinh bam gel va c6 dinh gel bang cach dat tAm kinh véo
khay sao cho mit bam gel hudng lén trén, d6 dung dich ¢é dinh/dimg phan tng
vao va léc nhe trong 30 phut. Sau d6 14y gel ra khoi dung dich, chi y gitr lai

dung dich nay dé dung cho budc sau.

Rira gel bang cach d6 1lit nude cit vao khay dung tim kinh bam gel, lac
nhe trong 5 phut. Rira lap lai 2 lan, sau khi nhuém gel trong 1 lit dung dich
nhudém trong 30 phut, lay gel ra khoi dung dich nhudm va rira lai bing nudc cat
trong 5 gidy. Tiép d6 dua gel nay vao dung dich hién bang va lic nhe dén khi
thdy cac bang xudt hién thi chuyén gel vao dung dich ¢6 dinh/dimg phan tmg &
trén trong 3-6 phut roi rira lai bang nudc cat. Sau khi dé gel kho ¢ nhiét do
phong, két qua anh chup san phdm PCR véi chi thi RM480 dugc thé hién trén
Hinh 1.

Vidu 2. Kiém tra d§ 6n dinh cua giong
+ Danh gia so bo su on dinh bén trong clia mau

Trudce khi kiém tra d6 6n dinh cua gidng, tién hanh kiém tra su én dinh bén
trong ctia gidng & Vi du 1 nham khing dinh céc gidng khao nghiém c6 do dong

nhét theo tiéu chuin danh gia.

Pé thuc hién viéc kiém tra d6 6n dinh bén trong ctia mau ddi véi gidng can
khao nghiém, cac budce chiét ADN téng s6, PCR duoc thuc hién nhu trong Vi du

1. Sau khi PCR 4 cip mdi chudn va kiém tra san pham trén gel polyacrylamit.
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Két qua dbi véi chi thi MADS3 dugc thé hién trong Hinh 2. Cén cir vao két qua
dién di cho thay cac dong thudc mdi gidng khi dién di déu cho céac dai giéng hét
50 v&i cac dong con lai do véy co6 thé két luan cac dong nay c6 kiéu gen gidng
hét nhau. Céac gidng nay duoc st dung lam miu dé kiém tra do én dinh cua
gidng.
+ Kiém tra d6 6n dinh cta gidng

Pé tién hanh kiém tra do 6n dinh cua gidng. Sir dung mau cta 3 thé hé
(mau dugc gieo trong trong 3 vu lién tiép duoc str dung) gidng duoc xac dinh &
trén. Céc ky thuat chiét ADN téng s6, chay PCR duoc thuc hién nhu trong Vi du
1. Két qua anh chup ctia san phdm PCR dién di trén gel polyacrylamit dé danh
gia do on dinh cua gidng véi 30 cay/gibng cta 04 giong khao nghiém véi céc chi
thi trong b chi thi tham chiéu so bo. Két qua anh chup san phém PCR trén gel
polyacrylamit véi chi thi RM7558 duogc thé hién trong Hinh 3.

Vi du 3. Kiém tra d6 khac biét cia gidng can danh gia

Dé tién hanh dénh gia do khac biét ctia giéng can danh gia véi céc gidng da
¢6 can phan tich ADN 1cay/ 1gidng. Tién hanh chay PCR véi 15 chi thi cua bd
chi thj tham chiéu. Cac budc chiét ADN, téng sb, chay PCR dugc thuc hién nhu
trong Vi du 1. C4c chi thi tham chiéu duoc sir dung trong thi nghiém nay bao
gom RMI1, RMS, RM6, RM17, RM25, RM206, RM215, RM333, RM3252,
RM3843, RM7097, R4AM13, MADS3, SO1160 va S11033. Két qua dién di trén
gel polyacrylamit 19 giéng dién hinh v6i chi thi RM17 duge thé hién trong Hinh
4,
Vi du 5. Phan tich két qua

Thuc hién so sanh két qua dién di vé6i cac gidng da ¢6 trong thu vién “d4u
chudn di truyén ADN gidng” trong phdn mém DUS-DFP. Két qua so sanh vai
dit lidu trong thu vién cho thdy gidng khao nghiém cé do dong nhét, d6 6n dinh
va do khac biét va c6 phd ADN tuong dong dudi 90% véi cac gidng co trong

thu vién. Diéu d6 dua ra két luan gidng dugc khao nghiém 1a gibng méi.
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Hi¢u qua dat dwgce cia giai phap hiru ich

Quy trinh theo giai phép hitu ich cho phép xac dinh dugc d6 dong nhét, do
6n dinh va do khac biét ca gidng lGa trong cong tac khao nghiém gidng lua
(quy trinh DUS) bang k§ thuét sinh hoc phén ti. Téng sb cac alen ctia bd chi thi
tham chiéu chinh thic 1a 120 alen. Néu sut dung 20 chi thi cua bd chi thi tham
chiéu chinh thirc, ta s& phéan biét dugc 1,32434 x 10"° miu gidng khac nhau boi
it nhét 1 cdp alen. Néu tinh thém ca b0 chi thi mé rong ta sé cd 172 alen, kich
thude tir 80-253 bp. Khi d6 néu sir dung ca 30 chi thi theo giai phép hiru ich thi

s& phan biét dugc 1,40169 x 10* miu giéng khac nhau bdi it nhét 1 cap alen.

Quy trinh theo gidi phap hitu ich c6 kha ning xac dinh dugc chinh xac
gibng ltia va déy 1a co s& chinh x4c nhét dé xu ly cac tranh chép lién quan dén
ban quyén vé gibng lia.

Quy trinh theo gidi phap noi chung dem lai hiéu qua vé kinh té va khoa hoc
rd rét, tranh khoi chi phi cho nhiing tranh cii vo ich, chi phi ddnh gi4 trén dong
rudng lap lai nhiéu lan, 1a phuong tién khoa hoc va chinh x4c dé phuc vu cho

cong tac quan ly gibng.
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YEU CAUBAO HOQ
1. Quy trinh khao nghiém gidng lua bang k¥ thuét sinh hoc phén ti, trong d6

quy trinh nay bao gdém céc budc:

a) Xac dinh do dong nhét cia gidng tir 50 dén 100 cay lta cua gidng danh gia
béng cach chay PCR vé1 5 chi thi cda bd chi thi so bd bao g@)m: RMI11, RM21,
RA163, RM481 va RM3412 va xac dinh do déng nhét trén co sd so sanh két qua
dién di san pham PCR véi timg b chi thi nay;

b) Kiém tra d6 6n dinh cta gidng trén 30 cdy trong ba thé hé lién tiép cua giéng
can danh gia bing cach chay PCR véi 5 chi thi ctia bo chi thi so bd bao gdm:
RM11, RM21, RM163, RM481 va RM3412 va xé4c dinh do on dinh bang cich

so sanh két qué dién di san phém PCR véi tung bo chi thi nay;

¢) Kiém tra d6 khac biét cua giéng can danh gia bang cach chay PCR véi 15 chi
thi ctia bd chi thi tham chiéu bao gém: RMI1, RMS5, RM6, RM17, RM25,
RM206, RM215, RM333, RM3252, RM3843, RM7097, R4M13, MADS3,
SO1160 va S11033 va xac dinh d6 khac biét béng cach so sanh két qué dién di

san phém PCR véi1 tung bo chi thi nay; va

d) Péanh gia két qua phan tich dva trén dién di san phim phan ung PCR trén gel
polyacrylamit 4,5-10% va so sanh véi co so dit liéu dé dua ra két luan khao
nghiém vé gidéng lua;

khac biét & chd giai phap sir dung 5 chi thi ctia bd chi thi so bd bao gdbm: RM11,
RM21, RA163, RM481 va RM3412 dé kiém tra d6 dong nhat va do dn dinh cua
giéng, str dung 15 chi thi cta bd chi thi tham chiéu bao gém: RM1, RM5, RM6,
RM17, RM25, RM206, RM215, RM333, RM3252, RM3843, RM7097, R4M13,
MADS3, SO1160 va S11033 dé xac dinh d6 khac biét cua gidng.
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