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GWS vs. phenotypic selection
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I. TINH HINH GIAI MA GENOME
TREN THE GIOI



Giai ma genome nguoi va dong vat

2/2001 — Cong bd ban phéac thao dau tién vé trinh tir hé gen ngu:m

Eenomes
Project

‘6-‘

A A 20 P e 1N 200 hd 2idid AN 15




Current research: Comparative genomics

Some of the animals whose genomes are being or have been sequenced:
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Drosophila melanogaster Photo: Alden M. Johnson,
California Academy of Sciences

Dog li s

Platypus Canis familiaris African elephant

Ornithorhynchus i )
: y Pho{o. Courtesy of The Broad Loxodonta afncana
anatinus . \Jnsnmre of MIT and Hﬂruardj A

) f
¥ X Voo /
> Y- & o
- [§ I

B ¢ by : -

¥ ¥y -~
| - Wal /

! = ? L
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Algae (Tao)

Organism strain Genome size Orgamzatlon Year of completion

Cvyanidioschyzon merolae
Strain:10D

i’orphvridium purpureum 19. 7 Mb 2013 [29]

Station Biologi d
Ectocarpus siliculosus ation blologique e 201022
Roscoff




Monocots (thuc vat mot 1a mﬁm)

Grasses (Ho Hoa thao)

Organism strain

Genome size

Organization

Year of
completion

Panicum virgatum (switchgrass)

20137211

Sogghum bicolor genotype BTx623

it chit: ki

200921

Zea mays (maize) ssp mays B7

2,300M

20091931




Monocots (thuc vat mot 1a mﬁm)

Other non-grasses

Year of
completion

Organism strain Genome size | Organization

Musa balbisiana (Wild banana) 438 Mbp 20130051

Elaeis guineensis (African oil palm) ~1800 Mbp 20130071




Rosids (Thue vat hai 14 mam)

Organism strain

Organization

Year of completion

BEERRER RIS 4 A X B 4 B H B R

200041

BGI et al.

AN T

201311




Mt so cay trong (Asterids)

Organism strain

Genome size

Organization

Year of
completion

Solanum lycopersicum (tomato)
cv. Heinz 170

ca 900Mbp

...........................

2011281201221

Solanum commersonii
(commerson's nightshade)

838 Mbp kmer (840 Mbp)

UNINA, UMN, UNIVR,
Sequentia Biotech, CGR

2.636Gbp

Philip Morris International

(a) 2014841
(b) 2014[851

dhibrs

Utricularia gibba (humped
bladderwort)

81.87 Mb

LANGEBIO, CINVESTAV

201371




Nhirng moc thoi gian va tién bo trong gidi ma genome

Khung thoi gian va chi phi giai trinh ty (Sanger):
- 1997 genome nam men 13Mb ~10 nam; chi phi $30M
- 1988-2003 genome nguoi 3Gb — 15 nam; $2.7 billion (1991)

Giai trinh tu hé gen (20 x coverage) in 9/ 2008 (2 Illumina GAII):
- Genome nam men 13Mb — 8 genomes per 6 day run; ~$1,2k/genome
- Genome ngudi ~3Gb — 10-15 tuan; ~$150k

Giai trinh tu hé gen (20 x coverage) in 3/ 2009 (3 Illumina systems GAII):
- Genome ngudi ~3Gb: 7 tuan; ~$75k (ré hon 10,000 lan)

Giai trinh tu hé gen (20 x coverage) in 3/ 2011 (1 Illumina Hi-seq):
- Genome nguoi ~3Gb: 10 ngay; chi phi ~$15k (ré hon 50,000 lan, nhanh
hon 500 lan) . 1/ 2012 : $3-5k, nhanh hon 1000 lan

Giai trinh ty hé gen (20 x coverage) in 2015 (1 Illumina Hi-seq 2500):
- Giaima h¢ gen ngudi chi ton $1k (60 billion bases)!!



Tien bo trong cong cu gidi ma genome

Cong suat
Phu:ofngA phap thu Sanger 0.01 Mb/day
cong
Slab Gel 1.6 Mb/day
Giai ma ty dong, thé
hé thir nhat Capillary Array
Electrophoresis 4Mb/day
454/Roche 750 Mb/day
SalE) U Ggng, o Mt 5,000 Mb/day

hé thu 2

SOLIiD 5,000 Mb/day




Moore's Law

National Human Genome
Research Institute

genome.gov/sequencingcosts
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Tai sao gidi ma toan bo hé gen?

* Thu dwgc “cac khoi dir liéu” giai
¢ ¢ 1 Localize gene of interest
to a delimited region

thl’Ch ChO Viéc ti.lO thf‘lnh co m@t thé Molecular Gene of Molecular

markers interest markers

Séng Linkage map & l :\/\\a

’ A

* Xac dinh dwoc sw twong dong va
i A . n . k4 Candidate genes \\
khac bi¢t gitra bo gen tao thanh co e %\
XA \ 7. 2 A v — —
the song nay voi co the song khac
2 Find exact location .
of gene of interest N

« Am hiéu siu vé di truyén tién héa
* Nhanh chong xac dinh cac gen dich
* Ung dung hiéu qua trong y hoc,

chon, lai tao giong




Cac du an 16n vé giai ma hé gen

TABLE 15.6 Large-scale human sequencing projects (on-going and proposed).

Project

URL

Goal

The 1000 Genomes Project
International Cancer Genome
Consortium (ICGC)

UKT10K

100,000 Genomes Project

Autism Genome 10K Project

Personal Genome Project

& http://www.1000genomes.org/

& http://www.icgc.org/

& http://www.sanger.ac.uk/about/
press/2010/100624-uk 10k html

http://www.genomicsengland
.co.uk/

& http://autismgenome10k.org/

& http://www.personalgenomes
.org/

Find human genetic variants
having frequencies >1%

Catalog mutations in tumors
from 50 cancer types

Sequence the genomes of
10,000 UK individuals

Sequence 100,000 individuals
in the UK

Sequence 10,000 autism-
related genomes

Effort to sequence 100,000
human genomes




Cac du an 16n vé giai ma hé gen

TABLE 15.7 Large-scale model organism sequencing projects (on-going

and proposed).

Project

URL

Goal

1001 Genomes Project

Genome 10K project

Drosophila Genetic Reference
Panel

1000 Fungal Genomes

Project

Mouse Genomes Project

Million Mutation Project

& http://www.1001genomes.org/

& https://genome10k.soe.ucsc.

edu/

& http://dgrp2.gnets.ncsu.edu/

& http://1000.fungalgenomes.
org/home/

& http://www.sanger.ac.uk/
resources/mouse/

genomes/

+ http://genome.sfu.ca/mmp/

Find whole-genome
sequence variation in 1001
strains of Arabidopsis thaliana

Assemble sequences from
10,000 vertebrate species

Sequence the genomes
of 192 inbred lines from
Drosophila

Sequence 1000 fungal
genomes

Sequence 17 mouse strains

C. elegans




Cac du an giai ma genome lua va irng dung

Materials Depth of SNPs Research purposes References
sequencing

132 RILs of a super hybrid rice >4x 171847  Improving parental genome sequences Gao et al. 2013

Liang-You-Pei-Jiu >36x for parents Dissecting yield-associated loci

1083 cultivated rice® >1~50x 7,970,359 Domestication analysis of cultivated rice Huang et al. 2012a

446 wild rice Identifying agronomic QTL

40 cultivated rice > 15x% 6,500,000 Identifying agronomic QTL Xu et al. 2012

10 wild rice Domestication analysis

950 cultivated rice >1x 4109366 GWAS study of flowering time and grain Huang et al. 2012b
yield traits

517 rice landraces >1x 3625200 GWAS study of 14 agronomic traits Huang et al. 2010

150 RILs of Nipponbare/93-11 >20x 1,226,791 Large-scale gene discovery Huang et al. 2009
Identifying 49 QTLs for 14 agronomic traits Wang et al. 2011

128 C5SLs of Nipponbare/93-11 >0,13x 7,680,000 QTL mapping for culm length Xuetal 2010
High-throughput genotyping

5 cultivated rice >58x 1,154,063 Genetic diverse analysis leong et al. 2013

A restorer line 7302R >13x 307627  Genetic variation identification Li et al. 2012

4 other cultivated rice

241 RILs of a hybrid rice Shanyou 63 > 006 270820 QTL detection for grains Yu et al. 2011

40 RlLs of Momai/Hitomebore (bulked) >0X 161563  Rapid QTL mapping Takagi et al. 2013

50 F, lines of Dunghan Shali/

Hitomebore

781 F; lines of R1128/Nipponbare >16x 74,329 Genetic analysis for super hybrid rice Duan et al. 2013

Koshihikari 15.7% 67,051 Evaluate the dynamics of the genome Yamamoto et al.

composition

2010




Key allelic loci fine-mapped using the NGS method in rice

Trait QTL Chromosome Mapping materials Reference Allelic loci

Tiller angle qrA-9 g Nipponbare/93-11 Wang et al. 2011 TACT (Yu et al. 2007)

Plant height gPH-1 1 Nipponbare/93-11 Wang et al. 2011 SD7 (Sasaki et al. 2002)

Flag leaf width gFLW-4 4 Nipponbare/93-11 Wang et al. 2011 NALT (O et al. 2008)

Grain length qGL-3 ! Nipponbare/93-11; PAS4s/93-11; Wang et al. 2011; Gao et al. 353 (Fan et al. 2006)

Zhenshan 97/Minghui 63 2013: Yu et al. 2011
Grain width gaW-5 5 Nipponbare/93-11 Wang et al. 2011 gSW5 (Shomura et al.
2008)

Heading date gHD8 8 PAGLs/93-11 Gao et al. 2013 DTHE (Wei et al. 2010)

Plant height gPH5 5 PAB4s/93-11 Gao et al. 2013 ELNT (Luo et al, 2006)

Plant height qgPH12 12 PAB4s/93-11 Gao et al. 2013 NBRLT (Hu et al. 2010)

Efective tiller number gETN4 4 PAG4s/93-11 Gao et al, 2013 HTDT (Zou et al, 2005)

Secondary panicle q5PB1 1 PAB4s/93-11 Gao et al. 2013 LAXT (Komatsu et al 2001)

branch No.

Seed set qssi12 12 PAB4593-11 Gao et al. 2013 F/TM512-1 (Zhou et al.

2012}

Hull color Domesticaton 4 Matural population Huang et al. 2012a Bh4 (Zhu et al. 2011)
SWEEDS

Tiller angle Domesticaton 7 Matural population Huang et al. 2012a; PROGT (Jin et al. 2008;
SWEEDS Xu etal 2012 Tan et al. 2008)

Seed shattering Domesticaton 4 Natural population Huang et al. 2012a Sh4 (Li et al. 2006a)
SWEeeps

Grain width Domesticaton 5 Natural population Huang et al. 2012a gSW5 (Shornura et al.
SWeeps 2008)

Leaf sheath color &  Domesticaton 6 Natural population Huang et al. 2012a OsCl (Saitoh et al.

apiculus color SWeeps 2004)

Seed shattering Domesticaton 1 Natural japonica population Huang et al. 2012a gSHT (Konishi et al.

sweeps

2006)



Key allelic loci fine-mapped using the NGS method in rice

Grain quality Comesticaton
SWeeps

Pericarp color Domesticaton
SWeeps

Grain width gws5, kgw5s

Pigmentation gPlGo

Gelatinization qGTe

temperature

Plant height gPH13

Heading date gPBN6-2

Early heading date gPBN10-1

Grain number 1 qGN1-1

Ideal plant qQPL8-1

architecture

(%]

Natural japonica population
Natural japonica population
Zhenshan 97/Minghui 63
Zhenshan 97/Minghui 63
517 rice landraces

R1128/Nipponbare
R1128/Nipponbare
R1128/Nipponbare
R1128/Nipponbare

R1128/Nipponbare

Huang et al. 20123
Huang et al. 2012a
Yu et al. 2011

Yu et al. 2011
Huang et al. 2010

Duan et al. 2013
Duan et al. 2013
Duan et al. 2013
Duan et al. 2013

Duan et al 2013

Waxy (Wang et al.
1985)

Re (Sweeney et al.
2006)

GWS5/q5W5 (Shomura
et al. 2008)

(1 (Saitoh et al.
2004)

ALK (Gao et al. 2003)

Sd7 (Sasaki et al. 2002)
Hd1 (Yano et al. 2000)
Ehd! (Doi et al, 2004)

Gn 1 (Ashikari et al.
2005)

IPAT (Jiao et al. 2010)
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Ung dung ciia cong cu genome trong chon tao giong ciy trong

1. Xay dung by chi thi phan tw voi mat do day dac bao phu
toan by cac NST

+ Tang mat do cac chi thi:
- SSRs-simple sequence repeat (trinh tu 1ap don gian), SNPs - single
nucleotide polymorphism , InDels (cac doan chen/mat)

- O Iba, trude khi bd gen dugc giai ma va cong bd, c6 hon 2200
SSRs (2002) duwa vao cac clone PAC/BAC

- Sau khi hoan tat bd gen laa Nipponbare, c6 thém 18.828 SSRs
(Sasaki, 2004)



Ung dung ciia cong cu genome trong chon tao giong ciy trong
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ﬁng dung cua cong cu genome trong chon tao gii")ng cay tr(‘“)ng

+ Tim chi thi lién két
Vi du: tim chi thi lién két v&1 gen khang bénh than thu & Cay ho dau
Lupinus (Yang et al., BMC Genomics; 2012)

Chon 10 RILs mang Xay dung thu vién,
Quan thé RILs bénh va 10RILs (mang va khong mang
khang bénh tinh trang)
Marker lién két 0.5cM Giair ma (2 lanes of HiSeq2000);
vol gen khang bénh 8000 SNPs. (BO gene 960Mb;

than thu 1540cM) => 5 markers cho mdt cM.)



Ung dung ciia cong cu genome trong chon tao giong ciy trong

2. Lap ban do SNPs, danh gia da dang di truyén

Biéu d6 so sanh sb
lwong SNPs cua cac
giong lna Viét Nam
vo1 dong indica 93-11
va dong Nipponbare
japonica tham chiéu

.

Number of SNPs on japonica reference
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Ung dung ciia cong cu genome trong chon tao giong ciy trong

- O Itia, xac dinh SNPs duya trén
so sanh cac trinh ty cta t0 hop
lua khac nhau vo1 trinh tu hé
gen quy chiéu.

- TUr d6, danh gia da dang kiéu
hinh, tinh trang n6ng hoc dua
trén khac biét kiéu gen (Bin
Han va Xuehu1 Huang, 2013)




Ung dung ciia cong cu genome trong chon tao giong ciy trong

3. Ung dung dé tim cac candidate genes

- Tam soat cac doan trinh tu twong dong (homologous gen) tir trinh tu
thd cua toan bd genome lua dé xac dinh cac candidate gen

-Xac dinh candidate gen bang nsSNP (non synonymous SNP) sir dung
phuong phap chon loc cac bién di chung (common variant — CV)

-Phuong phap nhan di¢n cac trinh tuy NBS-LRR (nucleotide binding
site-leucine rich repeat) co ban trong genome 10a

Vi du: Tim ra candidate gene mdi lién két voi tinh man cam voi artemisinin &
loai ki sinh trung gay sot rét (Plasodium falciparum) & Kenya bang phan tich
75.000 SNPs chon loc tir gidi trinh tu hé gen (Borrmann et al. 2013).



Ung dung ciia cong cu genome trong chon tao giong ciy trong

4. Tim dot bién bang giai mi toan by hé gene
Gial ma mot nhom 20 ca thé mang kleu hinh d6t bién va 20 nhom ca thé khong

mang kleu hinh dot bién trong mot quan thé F2. Tu d6 xac dinh dugc dot bién
(chi xuat hién & 20 nhom c4 thé mang kiéu hinh dot bién).

d
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(Schneeberger et al., 2009)



Ung dung ciia cong cu genome trong chon tao giong ciy trong

5. Chon loc hé gene (genomic selection); GWAS va lap ban do tinh trang
s0 lwong (QTL mapping)

+ Genomic selections: thic day nhanh viéc xac dinh kiu gene cua cac ca thé trong
doi F2/F3 trén nhiéu locus mot luc dé cung mot 1ac chon loc/qui nap dugce nhiéu
gene tOt/QTL tot.

Vi du, ¢ 10a, 14p ban d6 QTL ctia 14 tinh trang néng hoc cung mdt luc, chang han
nhu ham lugng amylose, chiu han, d6 dai hat, trong lwong hat...(Xuehui Huang et
al.2013)

Minor -log P

Position Major Minor allele (Simple -logP (Compressed
Trait Chr. (IRGSP4) allele allele freq model) MILM)
Amylose content 3 18.705982 C T 0.06 16.81 1.83
Amylose content 6 1757.040° C G 0.14 67.75 25.30(1,770,920 %)
Amylose content 6 6,189,558 A T 0.11 34.76 1.52
Amylose content 6 6,709,537 C T 019 3545 11.13
Amylose content 12 10993688 G T 0.06 1593 1.78
Apiculus Color 6 5335519° A G 033 48 44 26.25(5.335,519%)
Apiculus Color 6 7681502 G A 032 17.31 8.48
Apiculus Color 12 460120 T C 022 002 1.60
Drought tolerance 1 3.536395 G T 0.11 097 6.39
Drought tolerance 2 1489158 T C 0.12 932 4.57
Drought tolerance 5 2275357 A C 0.06 1424 7.61
Drought tolerance 6 28243628 C T 0.09 1198 8.47
Drought tolerance 11 21161361 G C 0.08 1528 11.07
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5. Chon loc h¢ gene (genomic

WWAS va lap ban do tinh—
~~trang s6 lwong (QTL mapping) X

= =

+ QTL mapping: giup xac dinh kicu =1
gene cua cac ca thé trong quan thé
deé 1ap ban do tinh trang so6 luong.

=

Highest
bulk

Frequency

Piant heighi

Vi du, lép ban do QTL—seq o Align the sequence reads to
h:la dlIa Vé.O tI'iIlh tu DNA reference of the A genome
\ = \ A A X b)
toan h¢ gen tr 2 quan thé, mo1 r,':_ SNP-index
quan thé gom 20-50 ca thé co ki AGCCACTIEETGCAACCGETETAGICIGECARACGTEAAC
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Takagi et al. 2013) G G
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G
£ i
SNP-index =4/10 = 0.4  SNP-index = 10/10 = 1




5. Chon lgc hé gene (genomic selection); GWAS M
do tinh trang so lwgng (QTL mapping)

+ GWAS (Genome-wide association study): D6i véi nhitng ddi tuwong
khong thé lai tao dé tao quﬁn thé noi phéi hoac tao qur:in thé mat hang chuc
nim (cdy lau nién, cdy kho thu hat); viéc giai md hang nghin ca thé két hop
v6i danh gia kiéu hinh c6 thé xay dung méi lién két gitra kiéu gene véi kiéu
hinh.

Vi du, GWAS trén cay tao (Malus x
domestica) dé phat hién ho gen GH3
(Gretchen Hagen3) duy tri sy can bing
hormon (IAA, SA and JA). Nho giai trinh
tu h¢é gen, xac dinh gen véi vai tro dap irng
abiotic/biotic stress (Yuan, 2013)
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6. Nghién ctru biéu hién ciia gene RNA-seq
va E-QTLs (gene expression QTLs)

- NGS ra doi da thay thé microarray.

- NGS (next gene sequencing) c6 kha ning doc va dém sb reads. Nén thuc hién
gial ma dung cDNA library thi c¢6 thé xac dinh xem mot gene dugc bieu hién

nhié¢u hay it dua vao so 1an gene do dugc doc giai ma.

Vidu: v€ biéu hién gen cua la va ré dau twong trong dic¢u kién man, kiém hoac

han han bang giai trinh tu Illummina

Saline-alkali
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535

Genas up-ragulated In leaves

\ Salt  galine-alkall
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Drought
1690

Gengs up-regulated in roots

S6 & ngoai vong tron chi
s6 gen biéu hién tinh trang
& 1a (A) va ré (B) dudi
mdi diéu kién. S6 trong
vong tron chi cac gen dac
hiéu véi stress. S6 & 2
hodac hon 2 vong tron giao
nhau chi gen da tinh trang
(Fanetla., 2013)



7. Phat hién nhanh cac dét bién dwoc tao ra

Y=

Seed mutagenesis Generate 10 000 Generate 7 000 X
using EMS chemical M, lines M, families Saitng

—_——

=l

, 120082 e0e00!
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Enzymatic assay PCR amplification with . £ - —
using CEL | nuclease labeled primers Dl::de:zr;?:gon - S— = =

M : ||| GETTTGTCGOGEGTTATT TATTTG GG TATTARRTGEGRETAT
Wm-l-rn + ]{ I{Ji SNPs nof linked 1o ENPE Hrknd o

i Iha phanotypa tha phanctype
Mutation identification Confirm mutation EMF mapping EMP ki = BT = 043 NP it = 7T = 1
in pools of samples in individual plant

Phudng phap méi nho trinh ty genome

Phuong phap truyen thong (Abe et al. 2011)

TILLING



TINH HINH GIAI MA GENOME
TAI VIET NAM

Pé tai KC04.20-11/15: Giai trinh ty hé gen loai vi tdo bién dinh
duong cua Viet Nam Schyzochytrium Mangrovei PQ6

Thoit gian: 1/1/2014-1/12/2015

Kich thudce: 4,5Mb

Muc dich: xdc dinh dugc trinh tu hé gen toan phén loa1 v1 tao
bién di dudng cua Viet Nam PQ6; phan tich chirc nang va cac
thong tin lién quan dén trinh tu gen da dugc gia1 ma phuc vu cho
nghién ctru co ban va ing dung



TINH HINH GIAI MA GENOME
TAI VIET NAM
* Chuong trinh giai ma genome nguwoi:
Pé tai: Giai trinh tu va xay dung hoan chinh h¢ gen nguol Vict

Nam dau tién lam “trinh tu tham chiéu” va budc dau phan tich nhan
chiing hoc tién hoa ngudi Viét Nam

- Tho1t g1an:01/07/2015 - 01/07/2018
- Muc dich:

+ Giai trinh ty toan bo h¢ gen cua mot sO gia dinh (bd, me va con)
dé lya chon trinh ty tham chiéu (reference sequence) so bd cua
nguol Viet Nam.

+ Giai trinh ty toan b hé gen ty the va nghlen cuu da hinh
nucleotide don trén vung khong trao d6i chéo ctia nhiém sac the Y
ctia >300 ca thé thudc 10 dan toc cua 5 nhom ngén ngu song tai
Vi¢t Nam qua do xac dinh nguon goc cac dan tdc, quan hé phat sinh
va nhan ching hoc tién hoa ngudi Viét Nam.
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TINH HINH GIAI MA GENOME
VA PINH HUONG UNG DUNG TAI VIET NAM

g f

Pé tai gidi ma transcriptome sim Ngoc Linh: Giai trinh tu va
phan tich h¢ gen phi€én ma (transcriptome) ¢ Sam Ngoc Linh
(Panax vietnamensis Ha et Grushv.).

Thot gian 2017-2019

Muc dich: Giai trinh tu va phan tich dugc hé gen phién ma ¢ Sam
Ngoc Linh; Xay dung duogc co s¢ dir lieu hé gen phién ma cua Sam
Ngoc Linh; Phat hién dugc cdc nhém gen tham gia chudi sinh ton g
hop ginsenoside cua Sam Ngoc Linh



TINH HINH GIAI MA GENOME LUA
//)LA PINH HUONG-KHAIL THAC UNG DUNG TAI AGI
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Pé tai giai ma genome lia (pha I)

Thoigian: 2011-2013

S6 lugng: 36 giong, 20-60x

Pé tai giai ma genome lia (pha II)

Thoigian: 2014-2017

S6 lugng: ~ 600 gibng, 2-6x
- Muc dich:
+ Giai trinh tu, xay dung co s¢ dit liéu genome cua cac dong/giéng lua cua Viét Nam phuc
vu cong tac nghién ctru, khai thac, sit dung trong cac chuong trinh chon tao giong;
+ Pao tao can bo chuyén sau trong linh vuc gidi ma genome, nghién ctru genome hoc va ing
dung bioinformatic trong quan ly, khai thac trinh tu genome phuc vu chon tao giong.




KET QUA NGHIEN CUU

1. Lap ban do SNPs, danh gia da dang di truyén tip doan
nguon gen lia ban dia

+ Lap ban d6 SNPs (36 giong pha I va 300 giong pha 1I)
- SNPs - single nucleotide polymorphism ,
- InDels (cac doan chen/mat)

+ Phan tich, danh gia da dang di truyén
- Phan tich hé gen cua 5 giong lta khang dao on
- Bai bao:

“Whole-Genome Characteristics and Polymorphic Analysis of Vietnamese
Rice Landraces as a Comprehensive Information Resource for Marker-
Assisted Selection. International Journal of Genomics Volume 2017 (2017),

Article ID 9272363, 11 pages, SCIE, IF=1,89




KET QUA NGHIEN CUU

2. Tim cac candidate genes

+ Tim cac candidate gene (khang bac 14, dao 6n, ray niu, chiu méin, chiu han)




Cac cadidate gen c6 trong cac giong lia ban dia ciia Viét E&@

Phin Bic Bad | Xal3 | Xa21 | Bph | Pi7 | Pi2l | pikp | Pita | Dreb | Dreb | Dreb | Dreb | Sall | Rss | SRW
Tén loai tinh h2 14 la la 1h 1d 51 D4
1 | Tamxoan BacNmh | J Thom X X
2 | Tam xoan Hai Hau I Thom X X X
3 | Te Nuong J Thom X X X X X X X
4 | Nang thom cho dao ] Thom X
5 | Thom Lai I Thom X X X
6 | Nepman I Man
7 | Chiem do I hiEn X X X
£ | LuaMeoi L] hEn
9 | Mot b do J LiEn X X X X x X X X
10 | Nangcodo2 I Man
11 | Bletelo 1] Brao on X K X X X X X X
12 | Chiem nho BN2 I | Paoén X
3 | Nep lun I | Baoén X
14 | Ehau mac buoc ] Bao én x X X X X X
15 MA3ITT I | Pacin x X X
16 | Chan thom J FéEynin | = X x X ot
17 | Nuong pa I | iy niu X X
18 | Khau gians ] &y néu X X X
19 | Col ba dat I B&y néu
20 | OX5629 L| F.éy néu x x X
21 | Nep bo hong HD I Han X X X
22 | Tan ngan ) Han X X X
23 | BachoK'te I Han
24 | Elao zinh sa I Han X X X
25 | Nang guot bien B Han X X E
26 | Tep Thai Binh I | Bacla
27 | Ehan dien lu ] Bacla X X
28 | Nep meo nuong ] Bacla X % X X
29 | Toc hm I | Bacla
30 | Hom ran L] Bacla X x
32 | Nep ong fao J Thom
33 | OM3536 I Thom x
34 | Ehau Lien I Py néu X X
36 | Lua goc do I | Baoén X
37 | Chiem da I Man
30 | I512 I | Bévnin X X X




KET QUA NGHIEN CUU
_FPF'_F'-_F_ . _==-=____'——-— r i
Wénh gia kha niing khang bénh va chong chiu ciia cac candidate
’ gene co trong cac giong lua ban dia caa Viét Nam (the h¢ BC;F;)

3. 1. Gen khdng Rdy ndu, chiu han, chiu mdn

Tén cap moi

TSL1/ OM5629 Bphl4 add27

BC15/OM5629 Bphl4 add27  176bp 07
TSL1/ OM6377 Bphl4 add27  176bp 06
Tha d6 1/ Chan thom Bphl4 add27  176bp 05
Bic thom s6 7/Lua ngoi  Bphl4 add27  176bp 05
RO EIN  Saltl  Biéc thom s6 7/ OM5629 Salt1add6 113bp 09
- SRWDS5  Béc thom s0 7/Coi badat  SRWD5dell200  225bp 09
Drebl1C TSL1/OM6377 DreblCdel6  177bp 06

“ T6 hop lai ¢6 cac conlai mang 2 gen

: Bphl4 + TSL1/OM6377 Bphl4 add27  176bp

ELeZe gl DreblC 04

Dreb1Cdel6 177bp

han



- KETQUANGHIENCUU
372 Gen khdng Bgc li o

TT  Gen khéang

S 6 lwong con lai mang
gen khang

Tén to hop lai Tén cip moi Kich thuéc

XWT6 hop lai cé cac con lai mang 1 gen

| Xa3 Bic thom sb 7/Tan ngan Xa3deK0 178bp 02
y) Xad SonLam 1/Chan thom MP1-MP2 150bp 03
OM6976/Chiém nhd Bac Ninh 2 xaS5add35 179bp 06
An dan 11/Chiém nhd Bac Ninh 2 xa5add35 179bp 04
3 xa5 Tha d6 1/Chiém nhd Bac Ninh 2 xa5add35 179bp 04
DT39 Qué Lam/OM6377 xa5add35 179bp 03
Q1-8-1/Chan thom xa5add35 179bp 04
I TO hgp lai co cac con lai mang 2 gen
xas S an z xaSadd35 179bp
| ~ad Thu do 1/Chan thom MP1_MP2 T50bp 03
xas S z xaSadd35 179bp
2 ~ad DT39 Qué Lam/Chan thom MPL_MP2 150bp 03
QZ DT39 Qué LAm/Chdn thom . f_3MP - ‘;’ 28&‘; 02
(@8 To6 hop lai c6 cac con lai mang 3 gen
xas xaSadd35 179bp
| Xa7 An Dan 11/Hom rau P3 300bp 05

xal3 Xal3add4 95bp




. KETQUA NGHIENCUU

- 3. 3. Gen khang Dao on

Kich  So lwong con lai

Tén t6 hop lai Tén ciip moi i
2O 'TO hop lai c6 cac con lai mang 1 gen
Thi @6 1/Chiém nh& Bac Ninh 2 Pita-Taq| 140bp 06
1 Pita Bic thom sb 7/Lua ngoi Pita-Taql 140bp 05
An Dan 11/Chiém nhd Bac Ninh 2 Pita-Taq]1 140bp 05
RVT/OM5629 Pikpdell 6 174bp 06
BC15/0M5629 Pikpdell 6 174bp 07
I pikp Thi d6 1/Toc kin Pikpdell 6 174bp 06
Jasmine/Toc kn Pikpdell6 174bp 06
An Dan 11/Nép ki Pikpdell 6 174bp 04
I TO hgp lai co cac con lai mang 2 gen
, , Pita-Taql 140bp
| Pita/pikp Bac thom s6 7/ OM5629 Pikpdell6 174bp 04
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' DINH HUONG NGHIEN CUU

1. Tiép tuc 1ap ban d6 SNPs, danh gia da dang di truyén
nguon gen lia ban dia ciia Viét Mam

+ Lap ban d6 SNPs (cua 300 giong)

+ Khai thac da dang di truyén cta 600 giong mdi giai mi

+ Duya trén két qua phan tich, danh gia da dang di truyén 8.000-10.000
nguén gen lua ban dia cua Viét Nam (du an hop tac vo1 UK)

+ Viét bai

2. Tiép tuc tim cac candidate genes

+ Tim cac candidate gene (khang bac 14, dao on, rﬁy nau, chiu man, chiu han...)

+ Thiét ké cac marker phan tir xac dinh cac candidate gene

+ Lai tao, danh gia kha ning khang bénh va chong chiu ciia cac candidate gene
c6 trong cac gidng laa ban dia cua Viét Nam phuc vu cong tic chon tao giong




DINH HUONG NGHIEN CUU

-f r
3. Phat hién nhanh cac dot bién duwgc tao ra

+ P6i sanh gitra trinh ty gidng goc va gidng dot bién, tim cac gen dot bién (Gen
hat to cua giong Bac thom dot bién; Gen qui dinh ham lwong amylose,
TGST..)

+ Lai tao, nghién ctru chitc ning, su biéu hién gen, tmg dung trong chon giéng

4. GWAS va 1ap ban do tinh trang so lwong (QTL mapping)

+ DPanh gia kiéu hinh (chiu min, han, khang siu bénh...)
+ GWAS (1ap ban do6 xac dinh cac tinh trang néng hoc quan trong phuc vu cong
tac chon tao giong)

5.Xay dung nhoém tin sinh va nang cap PTN tin sinh hoc

+ Thanh lap nhém tin sinh hoc cua Vién, phdi hop cac chuyén gia trong va ngoai
nude dé khat thac co s¢ dir liéu da giai ma

+ Nang cap phong thi nghi€ém tin sinh hoc (may chu, may tram, hé¢ thong luu trir
dir lidu...)



I THANK YOU



