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ABSTRACT

In this study, the next generation sequencing technology was used to resequence
the geneome of Doc Phung rice varieties (salt-tolerant variety) and Nep Mo
(salt-susceptible variety) to identify functional markers that are involved in salt
tolerance mechanisms in Doc Phung rice variety. In comparision with the
reference geneome, the result showed that Doc Phung geneome was consisted
of 1,918,726 variations of SNP and 163.409 InDels (81,435 insertions, and
81,974 deletion). Whereas in Nep Mo variety, there were 1,931,380 SNPs and
171.663 InDels (88,473 insertions and 83,190 deletion). Most of the variants
are located in non-functional regions including upstreams, downstream, and
intergeneic, accounting for over 75%. The variation of OsTZFI
(LOC Os05g10670.1) gene that regulates the expression of those gene related
to biological and abiotic stress factors, showed that there were 7 SNPs and 9
nucleotides insertion (encode 3 amino acid arginine) in Doc Phung variety
when being compared to Nep Mo based on reference geneome. This information
will help the breeders to apply as a molecular marker, using salt-tolerant rice
breeding program in the future.

TOM TAT

Trong nghién ciu nay, ki thudt gidi trinh tw thé hé moi (next generation
sequencing) duoc umg dung aé  gidi trinh tw cuia bo gene 2 giong liia Péc Phung
(giong chong chiu man) va giong Nép M& (giong man cam véi mdn), nham tim
cdc chi thi phan tir la gene chirc nang ma cdc gene nay lién quan dén co ché
chéng chiu mén cé trong giong lia Péc Phung. Két qua so sanh véi bg gene
tham chiéu, bg gene ciia giong lia Poc Phung c6 khodng 1.918.726 bién thé
dang thay d@6i mét nucleotide (Single Nucleotide Polymorphism) va va chén vio
khodng 81.435, mat di khoang 81.974. Trong khi @6 & giong Nép M, c6 khodng
1.931.380 SNP va chén vao khoang 88.473, mat di khoang 83.190 vimg DNA.

Pa 56 cdc bién thé xudt hién & cdc ving khong mang chirc nang nhu trudc sau
va giita cdc gene chiém ti ¢ trén 75%. Két qua khdo sdt bién thé xudt hién trong
vung gene OsTZF1 (LOC_Os05g10670.1), ¢6 chirc nang diéu hoa cdc nhém
gene lién quan dén cdc Yyeu 1o stress sinh hoc va phi sinh hoc, cho thdy ¢ giong
Péc Phung c6 7 bién thé SNP va c6 chén thém 9 nucleotide mé héa 3 amino
acid arginine khi so véi giong Nép M dua trén bg gene tham chiéu. Thong tin
nay gitip cho céc nha chon giong sir dung né nhi chi thi phan tir, chon tao giong
chéng chiu mén trong twong lai.
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1. GIOI THIEU

Loa (Oryza sativa L.) 1a cay trong quan trong
trén thé gisi, duoc trong trén nhiéu quoc gia, cung
cap lwong thuc chinh cho 50% dan so trén thé gidi
(Khush, 1997; Islam et al., 2018) va cé tinh thuong
mai. Tuy nhién, truéc thuc trang cla bién d6i khi
héu, han han, xdm nhdp médn da va dang la van dé
cép bach anh huong dén san luong lua gao, dic biét
tac dong nang né dén nén noéng nghiép Viét Nam,
Dong bang séng Ciru Long (Nguyén Thanh Tuong
va ctv., 2011), cac tinh ven bién chiu sy xdm nhép
min va ngdp ngay cang gia ting lam thay do6i dat
canh tac lia sang cac viing nudi trong thity san nudc
lo (Pham Thanh Vii va ctv., 2016). Nhim dam bao
an ninh luong thyc, viéc canh tic giéng la trén nén
dat bi nhiém mian va dam bao san luong 1a can thiét.
Do @6, viéc chon tao va khai thac nguén gene lua co
kha ning chdng chiu trong diéu kién d4t nhiém man
da va dang dugc cac nha khoa hoc quan tam.

Khai thac va st dung ngubn gene lua dia
phuong, & nhimng vung bi xdm nhiém min 1a mot
trong nhiing chién lugc ma cac nha chon tao gidng
uu tién (Menguer et al., 2017; Rahman et al., 2016),
tuy nhién chién lugc néy doi khi khong thanh cong
vi nguon gene lta c¢6 kha niang chong chiu min
khong mang lai ning suét, hodc phu thudc rat nhiéu
vao thoi vu va thuong thi chét luong gao khong cao
(Rahman et al., 2016). Vi vay, c6 rat nhiéu béo cdo
da khai thac thong tin ctia by gene tir cac gidng lua
dia phuong trong cong tac chon tao gidng lia chiu
man (Lakra et al., 2019; Subudhi et al., 2020; Yuan
et al., 2020). Ngay nay voi tién bo ciia khoa hoc
cong ngh¢, k¥ thuat giai trinh ty thé hé moi (Next
Generation Sequencing-NGS) da phat trién manh
mé gitp cho viéc khai thac thong tin di truyén mot
cach nhanh chéng, hiéu qua va hd trg cho cong tac
chon tao gidng dwa trén nén tang dau chi thi phén tir
(Barba et al., 2014). Bang viéc sir dung k¥ thuat
NGS di xay dung bo gene tham chiéu trén cay lta
mot cach hoan chinh va chinh xac hon (Kawahara et
al., 2013), tir c6 s¢ d6 da giap cho cung cap thong
tin vé cac da hinh khi s dung b6 gene tham chiéu
dé so sanh cac bo gene can nghién ctru (Huangetal.,
2013). Thuc vay, viéc phat hién ra cac bién thé tren
toan bd bd gene tao co hoi dé lam sang to co sO phan
tir ctia sy khac biét kiéu hinh, dc biét la cac bién thé
gitip cho cdy trong c6 kha nang chong chiu lai véi
céc diéu kién bat loi ciia moi trudong. Trén co s do,
nghién ctru nay da tmg dung cong nghé NGS aé giai
ma b gene cua 2 gidng lia dia phuong ving Pong
bang Séng Ciru Long (PBSCL) 1 giéng c6 kha ning
chiuman va 1 giéng mAan cam v6i min nhim tim ra
céc bién thé ¢ cac gene mang tinh chéng chiu man
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da duoc xac dinh tir cic nghi€n ctru trude (Jain et
al., 2014; Chen et al., 2017), tir d6 c6 thé sir dung
ching nhu céc chi thi phan tir ding cho chon gidng
chéng chiu man trong twong lai.

2. PHUONG TIEN VA PHUONG PHAP

2.1. Phuong tién

Hai giéng lua dia phuong cé kiéu hinh twong
phan dugc ding trong thi nghiém nay 1a Ddc Phung
(chdng chiu man) va Nép M& (mdn cam min) duge
lay tir ngan hang giéng cia Khoa Nong nghiép,
Trudng Pai hoc Can Tho. Hai giéng lta Doc Phung
va Nép MG& dugc lya chon cho nghién ctiru dya trén
két qua tir nghién ctru cia Tam (2019) va Tin et al.
(2021) vé tinh chdng chiu ciing nhu man cam véi
man.

2.2. Phuong phap

2.2.1. Phuong phap phan ldp va gidi trinh ty

DNA

DNA ctia 2 gidng laa ding cho nghién ciru dugc
ly trich theo quy trinh Doyle (1990), sau khi ly trich
thanh cong, DNA duoc kiém tra chit lugng bang
Nanodrop (Thermofisher, USA) va Bioanalyzer
(Agilent, USA). Sau d6 miu duoc dwa giai trinh tw
bang hé théng Illumina HiSeq 2500™ sir dung k¥
thuat giai trinh tu 100-bp tir hai dau theo quy trinh
ctia chuan ctia Illumina (Illumina, San Diego, CA).

2.2.2. Phan tich b gene

Hau hét cac budc phan tich dugc thyc hién trén
nén Linux Ubuntu 18.04.3 LTS (https://ubuntu.com/
download/desktop). St dung chuong trinh fastp
V0.20.0 nhur mot bg tién xir 1y file FASTQ dé kiém
tra chét lugng va cac tinh nang loc dit liéu, chuong
trinh nay chay nhanh hon 2-5 lan cac so véi cac
chuong trinh xtr ly khadc nhu Trimmomatic hay
Cutadapt (Chen et al., 2018). Nhiing trinh tu dugc
doc sau khi dugc kiém tra chét lugng duoc gin vao
bd gene tham chiéu Os-Nipponbare-Reference-
IRGSP-1.0 (Kawahara et al., 2013) c6 trén Ensembl
Plants website (Bolser et al., 2016) bang cach sir
dung phan mém HISAT2 V2.1.0 (Kim et al., 2015;
Keel & Snelling, 2018), va loai bo hoan toan cac
low-mapping quality (MAPQ<30) bang cong cu
SAMtools toolkit V1.9 (Li et al., 2009). Dé nhan
dang céc bién thé, cac 16i trung 1ap (duphcates) duoc
loai bo khoi file dd dugc diéu chinh bang cong cu
Picard V2.18.7  (http://broadinstitute.github.io/
picard/).

2.2.3. Xdc dinh bién thé (variant calling)

Sau khi loai bo cac 16i do triung lap gay ra va sip
x¢p lai cac vung xung quanh InDels , sau d6 str dung
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chuong trinh SAMtools toolkit V1.9 (Li et al., 2009) Nipponbare phién ban 7.0 (Robinson et al., 2011;
va BCFtools V1.9 (Li, 2011) cho vi¢c phat hi¢n bién Thorvaldsdottir et al., 2013) va so véi cac gidng véi
thé SNPs, InDels. Tiép theo, loai bé cac bién thé nhau ¢ cac vung Quantitative Trait Locus (QTL)
dugc do tim co chét luong thap (%QUAL<20), chi lién quan dén kha nang chéng chiu man da duoc
giit lai cac bién thé co chit lugng cho cac phan tich Naveed et al. (2018) tim thay, tir do dé cho thay sy
sau hon bang cong cu BCFtools V1.9 (Li, 2011). khac biét trinh tu protein gitra gidng chong chiu va
Theo Li (2014), viéc loai bo cac bién thé bi tring lip gidng min cam.
%overlapplpg) cung voi sy X.1A13t h16::n cla cic vung 3. KET QUA VA THAO LUAN
ow-mapping s€ mang lai hi¢u qua cao trong viéc i
loai bd céac di hop tir gia (heterozygotes). Ngoai ra, 3.1. Keét qua doc va ghép vao by gene tham
d6i véi cac vi tri ¢6 do nhidu cao (low-complexity) chiéu
s& duoc danh dau 1a DUST (Morgulis et al., 2006)
ching dugc loai bé bang cong cu minimap toolkit
V0.2 (https://github.c0m/1h3/minimap) (Ll, 2016; qua hé théng Ilumina Hlseq 2500™ thu dugc Sé
Chu etal,, 2017). ) luong doc sau khi loai bo cac 1an doc ¢6 chét luong
2.2.4. Phan tich so liéu thap hon 30% tuong (mg 14 25.288.216 bp cho Ddc
Phung va 27.352.488 bp cho Nép M& (Bang 1). Ti
I¢ doc dugc ghép hoan chinh vao bd gene
Nipponbare dat khoangg tir 65% - 67% cua 2 giéng

Két qua giai trinh tu bo gene cua 2 gidng laa thi
nghi¢m bang k¥ thuat giai trinh tu thé h¢ méi thong

Str dung chuong trinh IGV (integrative geneome
viewer) truy cp tai trang web Integrative Geneome
Viewer (https://www.igv.org) d¢ kiém tra va so

sanh nhiing bién thé~ dot bién chén hodc mat do.’;}n lia.
(InDels) gitta cac mau so voi by gene tham chiéu
Bing 1. S6 li¢u ciia 3 gidng lua dwoc gidi trinh tw
Gibne L S6 liéu read thd S6 lidu read S6 lidu read Tilé read Chiéu dai ciia
1ong fua (bp) (MAPQ30) dugc ghép (bp)  duogc ghé (%)  read théd (bp)
Déc Phuyng 37.948.246 25.288.216 25.586.354 67,42 150*2
Nep Mo 41.837.368 27.352.488 26.602.508 65,87 150*2
MAPQ30: Mapping quality of 30
3.2. Nhan dang SNPs va InDels binh trong 100 kb cho SNP khoéng 515 va 518,

o , o ; tuong tng cho béc Phyng va Nép M&. Mat d6 xuit

~Qua phan tich két bin thé di truyén gom dot bién hién cho Indel & 2 gidng nay trong ving 100 kb
diém thay d6i nucleotide (SNPs) va dot bién mat hay twong tng 45 (Pbc Phung) va 46 (Nép M&). Két qua
chén nucleotide (InDels) gitra 2 giong lta dya trén nghién ciru ndy ciing tuong tmg nhu két qua tim thay
bo gene tham chiu Nipponbare thu dugc tong so khi so sanh bo gene ciia hai gidng lua hoang cua
SNP khoang 1.918.726 Vé, chén yéo khoang 81.435, Trung Quéc v6i bd gene tham chiéu Nipponbare va
mat di khoang 81.974 ¢ giong Boc Phung. Trong khi 93-11 (Liu et al., 2017), va cling dugc tim thdy khi
do ¢ giong Nép M& c6 khoang 1.931.380 SNP va nghién ctru bg gene cua 1.143 dong lua lai o nguon

chén vao khoang 88.473, mét di kho;"mg §3.190 gbe tir cac b me vu ti & Trung Quoc (Lv et al.,
(Bang 2). Mat d¢ xuat hién cac loai bien thé trung 2020).

Bang 2. So6 li¢u SNPs va InDels ciia 2 giong lia

Giong lia ‘ SNP __InDel

Tong so Mat do SNPs/100 kb~ Chén Xoda Tong s0  Mat do InDels/100 kb
boc 1.918.726 515 87.435 81974 169.409 45
Phung
Nép Mo 1.931.380 518 88.473 83.190 171.663 46

Su phan b6 cua cac da hinh DNA xuat hién trong phat hién nhiéu & NST 1, 2, 3 va InDels phé bién
sudt 12 nhiém sic thé (NST) cua 2 gidng lua (Hinh nhiéu nhat & NST 2 va 3. Tuy nhién, cac da hinh
1). Phéan 16n s6 lwong SNPs va InDels ciia mbi NST DNA déu xuat hién it & NST 9, 10 va 12. Bén canh
dugc tim thay ti 1& thuan véi chiéu dai ciia NST do d6, s6 luong bién thé SNPs va InDels ciia Nép M&
trén ca D¢ Phung va Nép M. Hau hét SNPs duoc chiém cao hon so v&i Déc Phung.
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Hinh 1. Pa hinh DNA trén 12 NST ciia ¢ cac giong Poc Phung va Nép Mo
A. Indel, B. SNP

3.2.1. Phan tich SNPs va InDels

Téng s6 dot bién dong vi (transition -Ts) va dot
bién chuyén vi (transversion- Tv) cta 2 giong dugc
trinh bay trong Hinh 2. Tan s cta cac Ts (A/G va
C/T) & Pdc Phung, Nép M& tuong tu nhau va déu
cao hon so voi tan s6 Tv (A/C, A/T, C/G va G/T).
Tan s6 A/G va C/T tuong ty nhau trong mdi giong
(Hinh 2A). Tuy nhién, tan s6 ciia Tv khong dong
déu, tan sb cua G/C thap hon so véi ba loai Tv khéc.
Ti 1¢ Ts/Tv ctia Nép Md (2.617) cao hon so véi Doc
Phung (2.593) (Hinh 2B), ti I¢ Ts/Tv dugc bao céo
trén lua va ngd (Batley et al., 2003; Morton, 1995),
tan s6 dot bién cua Ts cao hon so v6i Tv (thay do6i
cung dang vong s€ mang nhiéu lgi thé hon) va kha
nang thay d6i ciu tric va chirc nang protein cua Ts
s& thap hon so voi Tv (Wakeley, 1996; Subbaiyan et
al., 2012). Nhu vay, vdi ti 1& Ts/Tv cang thap thi kha
nang dot bién co anh huong 1én protein cang 16n, voi
két qua nay thi giong Pdc Phung ¢ kha ning bién
d6i do dot bién cao hon Nép M.

Mot trong nhiing dic diém quan trong cta dot
bién 14 vi tri cua da hinh DNA vi duoc biét c6 anh
huéng dén sy biéu hién va chic ning gene
(Subbaiyan et al., 2012; Subudhi et al., 2020). Cac
da hinh DNA xuét hién trong ving mi hoa 14 rat
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quan trong vi chiing c6 thé lam  thay dbi chirc ning
cua protem cac bién thé xuét hién trong vung
enhancer c6 thé lam giam hay kim ham sy biéu hién
gene. Do do, vi€e phat hién ra cac da hinh lién quan
dén sy thay do6i chire nang cua gene 1a rat quan trong
dé nghién ctru vé sy khac biét cua cac kiéu hinh
(Jain, 2012; Jain et al., 2014). Nhin chung, sy phan
b ctia SNPs va InDels ¢ cac ving gene khac nhau
¢6 ti 1¢ tuong duong cho cic so sanh ctia 2 gidng.
SNPs va InDels xuét hién nhiéu ¢ cac ving khong
ma hoa (bao gom céac viing giira (intergeneic), trén
(upstream), dudi (downstream) cac gene) so v6i cac
vung ma hoa (CDS) (Hinh 3). Tan suat cla cac dot
bién di truyen xuét hién nhiéu ¢ cac ving khong ma
hoéa c6 thé do chiu ap luc it hon tir chon loc ty nhién
(Barreiro et al., 2008). Cu thé, cac da hinh DNA xuit
hién nhiéu nhat trong viing upstream va downstream
chiém ti 1¢ gan bang va hon 30%, tiép dén 14 ving
intergeneic dat hon 21% va 16% lan lugt cho cac
bién thé SNPs va InDels, ving intron dat khoangg
3,1-4,4%, trong khi d6 vung ma hoa chi chiém ti 1¢
khoangg 1,6-2,9%, cudi cung gom cac vung exon,
5'UTR va 3'UTR c6 ti 1¢ thap nhét chi khoangg 0,4-
1,1% (Hinh 3).
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Hinh 2. Phin loai bién thé & hai giéng hia Pdc Phung va Nép M&

A. 56 luong logi bién thé Ts va Tv; B. Ti I¢ bién thé Ts/Tv

Céc bién thé xay ra bén ngoai ving ma hoa cling
¢6 kha ning tac dong dén su biéu hién cta gene nhu
dot bién ¢ ving promoter, cac vi tri ghép ndi cac
exon trong qua trinh tong hgp RNA thong tin truéng
thanh (splice-site regions), hay cac vi tri lién két cua
céc ribosome. Bén canh d6, cac dot bién lién quan
dén trinh ty DNA nhu dot bién sai nghia (missense),
dot bién vo nghia (nonsense) hay dot bién im ling
(silent) ciing tic dong dén qua trinh tong hop
protein, trong d6 dang dot bién sai nghia c6 tinh
dong gop hon so véi 2 dang dot bién con lai, n6 lam
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thay d6i acid amin tir d6 c6 thé anh huéng hodc
khong dén biéu hién chiic nang ctia protein, trong
khi d6t bién im lang khong 1am thay d6i amino acid,
tuy nhién trong mot sd trudng hop ching van anh
hudng dén sy biéu hién ciia kiéu hinh bang cach ting
hay 1am chdm qua trinh tong hop protein. Ti 1¢ dot
bién cua 2 giéng la dugc thé hién trong Bang 3, hau
hét ti 1& cua dot bién sai nghia chiém hon 50% trong
téng s6 cac dang dot bién c6 mirc anh huong dén
chirc ning, tuy nhién ti 1¢ dot bién nay & gidng Nép
Mé thap hon so véi Ddc Phung.
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Hinh 3. Ti 18 SNP (A) va InDels (B) xuit hién & céc vi tri trong b gene

Bang 3. Ti I¢ cac loai dot bién xudt hi¢n trén 2 gidng lia thi nghiém

Ti 1§ dot bién (%)

Tén gidng

Sai nghia (Missense) V0 nghia (Nonsense) Im l3ng (Silent)
Déc Phung 52,86 0,75 46,39
Nép M& 52,73 0,76 46,51

3.2.2. Phan tich bién thé cé trong cdc gene chiu
man trén lua

Phan 16n céc bién thé xuat hién nhiéu & ving

intergeneic, promoter va it hon ¢ viing ma hoa DNA

(Fuentes et al., 2019). S hién dién cua cic bién thé

¢ vung ma hoa exon duoc chi trong hon so v6i cac

ving khac, mic du cac bién thé trong ving nay
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khong du dé thiét 1ap ban dd cho cac dic tinh nong
hoc phtc tap (Steri et al., 2018). Bién thé SNP/InDel
hién dién trén ving promoter hay sy lién két giita
céc bién thé ving nay va ‘vung ma hoa dong vai tro
quan trong anh huong dén cac dic diém ndng hoc
trén cay trong, tuy nhién céc hiéu biét vé su anh
huéng nay van chua dugc hiéu 16 va chua c6 nhiéu
bao céo trén cay lia (Wang et al., 2018; Wang et al.,
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2019). Ngoai ra, cac bién thé di truyén tai ving
unstranlated region (UTR) c6 thé thay ddi cac yéu
t6 diéu hoa tir d6 tac dong dén qua trinh phién ma
cua mRNA (Steri et al., 2018). Bang cha y hon 1a c6
dén 3,7% bién thé xuat hién & ving UTR theo cac

Tdp 57, S6 4B (2021): 159-168

nghién ctru lién quan dén Genome-wide association
studies (GWAS) (Hindorff et al., 2009). Nhin
chung, mirc d6 phién ma cua gene c6 thé bi anh
hudng boi SNP va InDel (Kreimer et al., 2012).

A 5,846,000 bp 5,847,000 bp 5,“0.[0“ bp 5,849,000 bp
i be £ | L ] L 1 _
DocPhyag | || | | | W1 B
Nép M& |
G AT T GCTC
L1 L]
SNP G
i
Su thay d61 amino acidﬂ AT C TGGTAGG A
I R C GACN
|| LIl
[P LA
» R R CARN
B 5,846,000 bp 5,847,000 bp 5,848,000 bp 5,849,000 bp
| | | | | |
Doc Phung
Nép Mg
CIGCGGCGGCGGCGGCGGCGG

Sur thay doi amino acid

INDEL # ATTTTTT
LOC_0s0%10670.1

EGGCGGCGGCGGCGGCGGCGGCGGCGG

ATTTTTTT

5

Hinh 4. Bién thé SNP (A) va InDel mit di 3 amino acid Arginine (R) (B) & giéng lta Pdc Phung so véi

Nép M

Trong nghién ctru nay, chuong trinh IGV dugc
su dung dé phat hiér} vi tri cia SNBS va InDels ¢ cac
gene co lién quan dén kha nang chong chiu mén trén
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12 NST da dugc bdo cao trude day (Naveed et al.,
2018), tur d6 so sanh sy k,hE’lC nhau cia bién thé trén
cung mot gene cua 2 giong lta. Pac biét trong do



Tap chi Khoa hoc Truong Pai hoc Can Tho

bién thé dwgc phat hién & gene OsTZFI
(LOC_0s05g10670.1) mang chtc ning diéu hoa
hau phién ma cta nhom gene phan ting véi stress
sinh hoc va phi sinh hoc (stress vdi han, man cao)
(Jan et al., 2013; Seong et al., 2020). Tu nhiing
nghién cuu trén, anh hudng cua SNPs va InDel ¢6 &
gene nay da anh huong dén kha ning biéu hién chirc
nang cua gene rat quan trong dudi tac dong ctia man.

Khéo sat trén NST s6 5 tai vang gene OsTZF1
(LOC_0Os05g10670.1) cua gidng laa Pdc Phung
cho thay bién thé SNPs (Hinh 4A) va InDels (Hinh
4B) thé hién sy khac biét rd rang véi gidng Nép Ma.
Hinh 4A cho thiy viing gene nay c6 sy hién dién cua
da hinh & Ddc Phung 14 16 vi tri (viing exon: 7 vi tri)
s0 v&i Nép md chi ¢6 1 vi tri khi so sanh véi by gene
tham chiéu. Ngoai ra, Ddc Phung c6 bién thé InDels
trong ving ma hoa exon tai vi tri 5.847.161-
5.847.180 bp da lam thay doi chudi polypeptide
bang cach chén thém 3 amino acid arginine, trong
khi d6 khong c6 & gidng Nép M (Hinh 4B). Nhu
vay, bién thé & gene nay 6 thé lién quan dén viéc
diéu hoa nhém gene gitip cho giébng Pdc Phung
chéng chiu t6t v6i stress man, nhu nhimg nghién
ciu trude (Jan et al., 2013; Naveed et al., 2018;
Seong et al., 2020). Két qua nghién ctru nay cho thay
6 thé str dung dot bién mét 3 amino acid arginine

clia gene OsTZF1 dwoc xem nhu 14 dau chi thi phan
tur 1a gene chirc néng lién quan dén kha ning chong
chiu min & giéng lta Doc Phung nham phuc vu cho
cong tac chon tao gidng lta chong chiu man trong
tuong lai.

4. KET LUAN

Toém lai, nghién ciru nay cho thy phuwong phap
tiép can gene chirc ning dua trén co sd gidi trinh ty
bo gene 1a mot trong nhiing k¥ thuat hi¢u qua nhat
dé xac dinh cac gene chira cac bién thé SNP va InDel
lién quan dén cac dic diém mong mudn. Viéc phan
tich bién thé xuat hién ¢ giéng lta chiu min Ddc
Phung ¢ gene muc tiéu OsTZF1 1a gene Gng vién
cho diéu hoa hoat dong cac gene lién quan dén dic
tinh chdng chiu stress man 1a hop ly. Tuy nhién, can
¢6 thém bang chimg dé x4c nhan chirc ning ciia cac
gene nay; chinh stra bo gene bang mot phwong phap
hop 1y s€ la cach t6t nhat dé thyuc hién diéu nay. Do
do, dé nghi tiép tuc dung phuong phap chinh sira bo
gene va biéu hién gene dé co két luan chinh xac vé
churc nang cua gene nay trén cay lua.

LOI CAM TA

Nghién ctru duge tai trg boi du an Néng cap
Truong Pai hoc Can Tho VN14-P6 (von vay ODA
tur Chinh pht Nhat Ban).
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