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PHAT TRIEN CHI THI STS TRONG CHON TAO GIONG LUA CHIU HAN

Kho han 1 mot trong nhitng nhén t& bét l¢i
nhdt clia moi trudng 1am han ché nang sudt lda.
V1 viy, viéc nghién ciu tinh chiju han va chon
tao nhitng giéng lda cd kha nang chju han da tr&
thanh mot trong nhitng nghién cttu quan trong.
Céc phuong phép tao gidng truyén théng trong
mot thdi gian dii dd mang dén nhitng gid trj
nhdt djnh trong thyc tién san xudt. Tuy nhién,
véi sy phdt trién manh mé clia cdc k§ thuat sinh
hoc phan tit, viéc chon dong chju han & lia sé
cé hiéu qua hon khi c6é sy trg gidp clia chi thi
phan tir [9]. Khi m¢t chi thj phan tir duge tim ra
14 c6 lien két véi mot dac diém hinh thédi va sinh
1y duge quan tam, cdc nha chon gidng c6 thé
diing chi thj phan tir ndy dé chon loc cdc giéng
mdi, gidm bét duge cdc thf nghiém t6n kém
ngoai déng rudng.

Cho dén nay, dd c6 rét nhiéu chi thj phan tir
dugc phét trién dya trén co s& k§ thuat PCR nhu
AFLP, RAPD, SSR... Mot ki€u chi thj di truyén
hi¢n dang dugc sit dung rat phé bién 1a diém
trat ty duge ddnh d&u (Sequence Tagget Site =
STSs ). N6 cho phép xdc dinh nhitng vj trf duge
dénh d&u bing cdch sir dung cdc trinh ty
nucleotit bi6t trudc clia cdc ADN chi thj [8].
Mdi mot STS duge xdc dinh tai mot diém trén
ban dé nhu 1A mot méc trong genom. O cay lda,
céc STS dugce coi nhu cdc méc chudn. Nhdy vay,
viéc tim ki€m cdc gien kiém soét hodc lién quan
dén mot tinh trang di truyén ndo dé c6 thé duge
ti€n hanh mot cdch dé dang.

Trong bi ndy, ching toi trinh bay két qua
vé viec phdt trién céc chi thj STS lién quan dén
mot s& dac diém cla ré ¢é lgi cho tinh chju han
& 1da, nhiim phuc vy cho viéc dénh gid va chon
tao cdc giéng lda chju han.

LE TH] BfCH THUY, NGUYEN PUC THANH
Vién Céng nghé sinh hoc

1. PHUONG PHAP NGHIEN CUU

1. Vat li¢u

Cap lai gilta giong lia nuong R 1815 thugc
lodi phy japonica va gi6ng lia nudc IR62266
thudc lodi phu indica di duge ding trong cdc
th{ nghiém.

Céc mdi STS duge sit dung trong nghién citu
gém: STS RG381, STS RG143, STS G20, STS
RG157, STS RG140, STS G173, STS RZ698,
STS RZ 474 v STS RG385.Cdc méi duge dat
téng hop tai hing Keystone Lab. USA.

Céc enzym dd dugc sir dung la: Alu, Rsa,
Hha, Hinfl, Tagl, Hpall. Cdc enzym dugc mua
tir haing New England Biolab.

2. Phuong phédp

a) Phuong phdp thiét ké' méi STS

Méi STS dugc thiét k& dya vdo trinh ty
chudi ddu cla cdc chi thj lien két véi cdc déic
diém lién quan téi tinh chju han. Trong dé:

RG157 lién quan dén do dai, do day va
trong lugng kho clia ré.

RG143, G20, RG38! lien quan dén do
dai clia ré.

RG140 lien quan dén diéu hoa dp sudt
thdm thau.

G385 lién quan dén d¢ day clia 1€,

Céc trinh ty clia cdc chi thi dugce 18y tir ngan
hang gien lda (RiceDB) (http:// bank.dna.affrc.
gov.JP) va RiceGene ( http: // genome.cornell.
edu)

Céc mébi STS duge thiét k& bing chugng

Cong trinh duge sy hd trg kinh phf clia Chuong trinh nghién citu co ban,
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trinh phdn mém Primer Premier 4.0 (Biosoft
International, CA, M¥) vA GeneFisher 1.3
(http:// bibiserv.techfak. uni-bielefel.../).

B) Phdn itng PCR véi cdc mdi STS

Céc phdn wng PCR clia ADN genoém clia
cdy b6 me véi 9 méi STS duge thyc hién dé
nhan cdc ving ADN lién quan dén mot s6 déc
diém d& néu trén, duge thyc hién trén mdy PCR
PTC 100™ Programmable Thermal Controller
(MJ Research inc, USA).

Cét sin phdm PCR bing enzym cdt han ch&
vi duge xir 1y véi cdc enzym gidi han theo
huéng din clia cdc hang cung c4p.

¢) Phuong phdp do déin chi tiéu ré cia cdc

Téch chi€t ADN geném

dong lila

Pé kiém tra cdc dac diém hinh théi cha b8
me vA cédc con lai, két hop v6i ddnh gid dya vao
cdc méi cho da hinh khéng dijnh sy lién két cla
chi thj STS véi déc diém quan tam, Céc cd thé
clia cap lai duge tréng lap lai ba l4n trong céc
ong nhya cé chiéu dai Im va dudng kinh 160
mm, chita ddy dat. Sau 45-60 ngdy tudi, tién
hanh dénh gid do dai, r& bing cdch rita sach va
do d¢ dai ctia r& tfnh tir g6c dén ddu ré dai nhat.

Céc s6 liéu do dugce tinh todn va xir 1y théng
ké bing chuong trinh phdn mém SAS ( SAS
institute, Inc, Cary, NC, 1990).

Chi thj STS duge phét trién theo so dé sau:

[ Thit k€ méiSTS |

|

v

Chay PCR ADN genom cuia cAy b8 me vdi céc
mdi STS lién quan dén tfnh chju han

| Xdc djnh sy da hinh bing céch phan tich di¢n di d6 |

| Khong c6 da hinh |

v

| C6 da hinh ]

y

Cét san phdm PCR béing enzym gi6i han v dién di
trén gien agaroza, x4c djnh san phdm PCR cho da hinh

Chay PCR ADN gendm con lai
v6i méi STS cho da hinh

Dinh gid céc dic diém hinh thdi va chi tiéu ré
cla cdc dong cay lai c6 bang da hinh dé
khdng dinh chi thj STS dugc phét trién

Hinh 1. C4c buéc phét trién chi thj STS.

IL KET QUA VA THAO LUAN

1. Tao cap lal dé phan tich da hinh dya vao
cdc méi STS

Bing phuong phép lai ¢ dién, ching toi da
tién hanh lai cAy me 1a gi6ng lda nuéc IR62266
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v6i cly bo 1a giéng lia nuong R1815 va di thu
dugc 44 hat lai thé h¢ F,. Mot s6 dong lai F, nay
lai ti€p tuc cho lai trd lai véi cay me, thu duge
35 hat lai (BC,F,). Cdc budc lai duge thuc hién
theo so dé hinh 2. Cic dong lda lai thu duge
duoc sit dung dé tdch chigt ADN tir 14 ding cho
cdc thf nghiém ddnh gid qudn thé cay lai.



IR 62266 (me) x R1815 (b6)

w thy 1y thy ty thy
F:—r Fz—> Fs—> F4—>

IR 62266 (me) x F, (b6)

BC|F| W—‘ha BC1F2 w BC]F3 e
Hinh 2, Céc budc lai

2. Phét trién chi th] STS
a) Thiét ké' mdi

Duya trén 9 chi thj RFLP lién két véi cdc dac
diém lién quan téi tinh chju han nhu di trinh
bay & trén, 9 cp méi di duge thiét k& dya vio
trinh ty clia doan cudi cdc chi thj tuong ting
(bang 1).

Bdng 1
Trinh ty cdc mél STS

SALE nﬁ;ém PRe diin | ool nj st YUE R — ¥ prighiva

sic PCR (kb)
o]+ v o | T,
ois| 2 | dbm srsrons|§ AN |
RaW0| 2 | [APSE ISTSRO1O[g |\ concoaTATOCCEATO 15
G385 | 9 | Dodiyré | STS G385 gggiigiﬁﬁ?%%’}%%gﬁf 0.196
G20 | 7 | Bodaiss | STSG20 | G AT 0.85
RGI43| 4 | Doduird |STSRAIA3 g Ao O AT 12
cam |+ | v | coMECEE ],
5 [ oo e e | o
ROI73| 12 | Dodiyré [STSRGITI|p o o acatan 0.9

b) Nhan cdc ving lién quan dén tinh chju han
Céc phan tng PCR véi cdc méi thi€t
k&€ duge thyc hien nhu di néu & trén. Két
qud nhan dugc 1A cdc san phdm PCR vdéi
cd 9 méi déu khong cho da hinh & cdc
cdy b6 me. Diéu ndy phlt hgp vdi nhan
xét cla Lizuka vad cs. cho rdng, mac di
kh& nang khdm phd ADN da hinh cla cédc
san ph&m PCR véi cdc méi STS 1a thép,
nhung sy da hinh clia cdc méi STS c6 thé

duge cdi thién néu ti€p tuc cét sin phim
PCR blng céc enzym gi6i han [6]. Hinh 3
vd hinh 4 1A sin phdm PCR ADN genom
clia cAy b6 me vdi cdc mébi G20 va
RG143, mbi méi déu cho nhling bang
gi6ng hét nhau & cd hai cdy b6 me¢. Méi
STS G20 cho mot bang & vj trf 850bp,
con méi STS RG143 cho bang & vj trf
1200bp diing nhu kich thuée clia hai doan
chi thj nay.
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Hinh 3. San phdm PCR cila méi STS G20 véi Hinh 4. Sin phém PCR ctia méi STSRG143
cdy b8 me va céc cdy lai véi ciy b6 me va cdc cly lai

1. cay b, 2. cay me, 3. F,10, 4. F,14, 5. F,17, 1. cay b6, 2.cly me, 3.F,10, 4. F,14, 5. F,17, .
6.F, 23, 7.F2, 8.F3, 9.F9, 10.R31, 11.F2,  6.F:23, 7.F2, 8.F3, 9.F9, 10. 31, 11, F2,
12.E;3, 13.F7, 14.F,15, 15.BCF,3, 16.BCF9, 12.F3, 13.KJ7, 14.F15, 15. BCF;3, 16. BC\F9,

17. BC,F;21. 17. BCF21. .

Bdng 2
Két qua cdt san phém PCR cila cdc dong bd me vél mot s6 enzym han ché,
Sy Alu Rsa Hpa Hha Tagl HinfI |
Méi
STSRGI157 0 0 1 0 0 0
STSRG143 0 0 0 0 1 0
STS G20 0 0 0 0 1 1
STS RG381 0 0 0 0 1 1
STSRG140 0 0 0 0 0 0
STS G385 0 0 0 l 0 0
STS RZ698 0 0 0 0 0 0
STSRG 173 0 1 0 0 l 0
STSRZ474 0 0 0 0 0 0

Ghi chit: 1 - Cho da hinh, 0 - Khéng cho da hinh
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Cdc méi khdc déu cho mot bang cé kich
thuéc mong doi (STS RG381, STS RG157, STS
RG140, STS G173, STS RZ698, STS RZ 474 va
STS RG385) nhung khong c6 da hinh giita bs va
me. V1 vay, cdc san phdm PCR duge tiép tyc sit
dung Vi cdc enzym han ché dé nghién citu da
hinh.

¢) Phan tich da hinh ciia bé'me trong cdp lai

Sau khi phdn ing PCR v6i cdc méi STS
khéng nhdn duge da hinh, cdc sin phdm PCR
ndy dugc cit véi cdc enzym gidi han Alu, Rsa,
Hpall, Hha, Tagl, Hinfl. Két qua trinh bay &
bang 2 cho thdy, sau khi sin phdm PCR dugc
. cit biing cdc enzym han ché, di cho nhiing béng
da hinh, didu nay cho théy rd sy khdc nhau giita
cdy b6 vd cdy me sau khi ciit sén phdm PCR
bing enzym nhu Tagl, Hinfl, Hpall, Rsa. Céc
enzym ndy ti€p tyc duge cho cit véi san phdm
PCR clia cdc dong cay lai cdc thé h¢ sau.

d) Phan tich da hinh sdn phdm PCR cita mgt s¢&
méi cdt bdng enzym giéi han da diege chon loc
véi qudn thé cdc cdy lai

San phdm PCR clia qudn thé cay lai véi mot
F, 12345671 1213141516

P ik 15
F, 1234 56789101112131415 1617

s6 méi dit duge cit bling cdc enzym cho da hinh
nhén duge & trén. Két qua chi c6 mot enzym
HinfI sau khi ct sdn phdm PCR véi méi STS
G20 14 cho da hinh r3 rét nhat (hinh 5 vA hinh
6) nén céc phan tich ti€p theo ching téi chi st
dung méi STS G20, Cdc phén tich da hinh sin
phdm PCR ADN geném clia cdc dong lda & céc
the he khéc nhau (F], Fz. Fj. Fq. BC;F:) véi Indi
STS G20 cho thdy sy da hinh ndy én dinh va
duy trl qua céc thé h¢ nghién cttu (dén F,).

San phdm PCR clia ADN geném clia cdc
ddng cay lai, sau khi cét bAng enzym, dugc chia
1am ba nhém: nhém 1 cé bang giéng hét cay ba,
nhém 2 ¢é bang giong hét cdy me va nhém 3 cé
bing gi6ng c& hai b6 me.

Chiing toi chon nhitng ciy cé bang da hinh
giéng bo dé ti€p tyc sir dyung trong viéc ddnh gid
chon tao giéng chju han sau nay. Méi STS G20
nhu d& biét lien két véi gien quy dinh d¢ dai cla
ré lien quan dén tinh chju han. Nhu vay, c6 thé
sit dung dé theo ddi locus ndy trong viéc chen
giéng chju han véi sy trg gidp clia cdc chi thj

phantlt. ¢ 334678910 1m123148

5678910111213 1415

BCF,

Hinh 5. San phém PCR clia méi STS G20 véi cay Hinh 6. San phdm PCR clia m6i STS G20 véi cay

b& me va cdc cay lai F,, F, dugc cét bing enzym
Hinfl

Hang trén & cdc cay Fl:
1, 2. hai cay bd me chura cdt enzym,
3, 4. bt me di cit enzym, 5. F,1, 6. F,2,
7.F,3, 8.F4, 9.F5, 10.F6, 11.F8,
12, F,8, 13.F\9, 14,F,12, 15. F|14, 16, F;31.
Hing dudi la cdc cay F2; 1, 2. hai cay bd meg, 3, F,l,
4,F2, 5.F;3, 6.F4, 7. F6, 8. F;8, 9. K10,
19. F;23, 11.F7, 12.F9, 13. K12, 14, F,14,
15.F,17, 16. F31, 17, K18,

b6 me va cdc ciy lai F,, BC,F, dugce cilt bing
enzym Hinfl

Hang trén 1a cdc cay Fy: 1, 2, hai cAy b me, 3. F;l,
4,F,2, 5.F;3, 6.F4, 7.F,6, 8. F;8, 9. F,10,
10. Fy16, 11.F7, 12.F9, 13.F,12, 14.F,l4,
15. K15,

Hang dudi la céc cdy BC/Fy: 1, 2. hai cay b8 me,
3. BC/F;2, 4. BC|\I,4, 5. BCF,7, 6. BC/F,8,
7.BC,F,9, 8. BC,F,10, 9. BCF,21,
10. BC/F,1, 11. BC|F;3, 12. BC|F,5,
13. BC|K,6, 14. BC|F,17, 15. BC|F;19.
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3. Danh gi4 céc chi tiéu ré cia cdc dong lia

Nhu phén phuong phdp d& néu & trén, 18
dong lda clia quén thé cap lai d& duge tréng lap
lai ba l4n trong 6ng nhua dé theo ddi do dém
chi tiéu ré lién quan dén tinh chju han. Trong dé
gém hai cay b6 me vd 4 cAy F,, 4 cay F,, 4 cay
Fy, 4 cdy BC|F,.

["inh 7. Hinh théi r& clia mot s6 cy lai.

_ San phdm clia méi STS G20 cét bing enzym
HinfI cho da hinh & céc cay lai di dugc bist 1a
méi lién quan dén tinh chju han quy dinh do dai
ré. V1 vay, chiing t6i di su ddnh gid do dai ré

trong qudn thé cdy lai. K&t qua ddnh gid du
thé hién & hinh 8. d AR AR RS

Trong s6 cdc dong ghi trén hinh 8 thi dong
9 14 cay bg, dong 10 1A cdy me, cdc dong 1, 2, 3,
4,5, 6,7, 8 1a cdc dong da chon loc dugc (c6
60

bang da hinh giéng b6) cdn lai 1A cdc dong cé
bang gidng me.

Qua hinh 8, ta thdy d¢ dai cla ré cla céc
dong gi6ng me bi¢n dong tir 22- 51 cm, d¢ dai
trung binh 1a 41 cm, thdp hon sy bién dong d¢
dal clia r& clia cdc dong giong bo tir 48-69 cm,
¢6 d¢ dai trung binh 12 59 cm, déc diém nay rét
¢6 ¥ nghia d6i véi kha ning chju han cla cay,
hoan toan phil hop véi két qua chon loc nhd chi
thj phan t& & trén. Cdc ddng c6 ré dai s& cé kha
ning hidt duge nuc va céc chdt dinh dudng
trong céc 16p dat sau, trénh duogc. sy thi€u nudce
dac bi¢t trong thdi ky kho han [5]. Theo
Yambao va cs. (1992) thi tham chf chi cn mot
vai 1é dai 1a cé thé ddp ing duge nhu cdu thoét
hoi nuée & mic tiém néng nudc trong 14 cao
tuong tng. He théng ré sau duge xem 1a mot
dic diém quan trong, c6 méi tuong quan véi
kha nang chju han [1,7,11]. Nghién cttu v8 bo ré
ltia, Sharma va cs. nhan thdy kiéu hinh cta ré
Ida rdt da dang [10]. Trong khi cdc gi6ng lia
nuong ¢6 bd ré khoé, to va cé kha nang dam
xuyén sau [2], thi céc gidng lda viing déng bing
c6 b 1 lan rong (nhiéu ré nhénh) va cé nhiéu
mo thong khf. Trong s6 céc tinh trang clia bo ré
nghién ctru thl tinh trang chiéu dai téng s6 clia
ré (total root length= TRL) cé méi lién quan
chat ch& t6i tinh chju han & ving dat cao.
Nhung d6i véi nhitng giong lda séng & ving
déng bling thl kha nang chju han clia by 1€ lai
khong phu thudc nhiéu vio chiéu dai (chiéu dai
clia ré khodng 10-30cm) ma lién quan nhiéu
dén mat do cha ré (root length density= RLD)
[4]. Chéng lai sy thigu hyt nuéc, truée hét van
dé chinh 1a dép ng dugc nhu cfu thodt hoi
nuée. Hau hét Iva can cé co ché chéng chiju
bing hé thong ré day va sau hogc co ché thich
ting ctia than nhu sy mém déo trong cudn 14,
déng 16 khf khéng va téng cuticular chéng lai sy
mAt nude khi han hdn xay ra [3). Cdc gi6ng lda
can c6 dic diém hinh théi chung 1A c6 r& sau
hon va c6 dudng kinh ré 16n hon so véi lda nudc
[12], diéu ndy gitp cay sinh trudng duge & ving
ddt cao bj rira troi vd x6i mon do mua va sy
thiu nudc xdy ra thudng xuyén & day. Két qua
dénh gid vé do dai ré cho thdy sy phil hop giita
hinh thdi ré lién quan dén tinh chju han va viéc
ddnh gid bdng chi thj phan tir STS G20 lién
quan dén dac diém r8 (d¢ dai ré). Nhu vay, chi
thj STS phét trién tir chi thj G20, ¢6 thé sir dung
dé ddnh gid va chon tinh chju han & Ida.
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Hinh 8. Bién dong do dai ré trong cdc cay lai.

Ghichii: 1.F,17, 2, F,;14, 3,F,15, 4. F,9, 5.F; 3, 6.F,7, 7. BC\Fy(3, 8. BC|F,(17, 9. R1815,
10. IR62266, 11.F,23, 12. F,3, 13.F,10, 14.F,2, 16, F, 3, 17. BC/F,9, 18.F, 3, 19. BC|F;21.

IIL KET LUAN
T nhitng két qua nhan duge, ching toi di

dén mot s6 két luan sau:

1. Bi phat trién duge chi thj STS G20 tir chi

thj RFLP G20 lién quan dén d¢ dai chia ré. Chi
* thj STS G20 nay c6 thé st dung dé dénh gid v
chon gisng lda chju han lién quan dén bo ré.

2. Cdc dong lai c6 da hinh phan tir giéng bs

(R1815) déu c6 dic diém d¢ dal cla ré c6 loi
cho tinh chju han. Didu nay cho thay sy phit hgp
gifta chon loc theo chi thj phan tir va hinh théi.

1
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DEVELOPMENT OF THE STS MARKER FOR MARKER-ASSISTED
SELECTION OF DROUGHT RESISTANCE IN RICE.

LE THI BICH THUY, NGUYEN DUC THANH

SUMMARY

The biotechnology has a great potential for plant breeding as it promises to reduce the time to be taken
in breeding program. In recent years, new tools of the cellular and molecular biology such as the molecular
marker techniques and the marker-aided selection have been extensively used. In this study, we attempt to
develop the STS marker linked to the locus which are proved to be favored for the drought resistance, for the
evaluation and the selection of the drought resistance in rice. Nine STS primers were used to amplify the
genomic DNA from two parents and a segregating population. All the PCR products show no polymorphism
between parents and progenies. Then the PCR products were digested with seven restriction enzyms, the
obtained results showed that the STS G20 primer pairs developed the base on end sequences of the RFLP
markers linked to maximum root length were, successfully, reviled polymorphism between parents and
progenies. The results on the evaluation of root trait showed that all the progenies having HinfT restriction
enzym patterns as male parent have the root trait (maximum root length) favour for the drought resistance.
Thus, the STS G20 could be an useful marker for the evaluation and selection of the drought resistance in rice.

Ngay nhdn bai.18-10-2002
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