cAl TIEN GIONG LUA CHONG CHIU NONG
THICH (NG VO BIEN DO KHI HAU
BAO PAM AN NINH LUONG THUC

BUI CHi BU'U & NGUYEN THI LANG

Email: buubuichi@gmail.com

Dateof sowing : 12+ 02 2010 '-7""

Number of replication : 3




Inﬁnﬂ/)
Learn..

GLOBAL IIWARMING
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SU AM LEN TOAN CAU

Phat thai khi nha kinh (GHG): CO,, N,O, CH,.

Jagadish et al. 2007: Nhiét do cao hon 35°C khi tung phan va duy tri hon 1 gio
gay ra bat thu, laa lép.

IRRI, Peng et al. 2004: Néu nhiét d6 khi quyén tang lén 1 @6 C; ndng suét lta
sé giam 10%.

IPCC 2018: Hién nay tac déng cua “global warming” so v&i thoi ky tién cong
nghiép 1a 1,5 dé C. Toan thé gi&i phai hop tac nghién ctru:

Q Bién déi khi hau dién bién ngay cang cuc doan
O Tiép can v6i phat trién bén virng
A An ninh lwong thwe cua thé giéi



MUC TIEU NGHIEN CUU

« Xac dinh dwoc ban dé QTL
gen quy dinh tinh trang
chong chiu nong ¢ dieu kién
nhiét do ngay 35 — 40°C vao
thoi ky trd bédng; nhiét do
dém 27-30°C.

« Xac dinh chi thj phan t& lién
két v&i gen chdng chiu ndng
dé &ng dung duoc ky thuat
MAS trong cai thién giéng
lUa chOng chiu nong.




CO’ SO’ SINH LY HOC vé GIONG LUA CHIU NONG (HT)

Hiéu suat quang hop thuan Esmaeili et al. 2019; Chaturvedi et al.
) 2017 (gibng dong hoa CO, cao)

Sw vao chac cua hat théc Lawas et al. 2019; Huang et al. 2019
(GFR & GFD)

Phan trng thu phan Zhao et al. 2016: thu phan cla IR64
(48%) and N22 (71%)

Ham lwo'ng amylose tang Zhang et al. 2014: gen gHAC4,
qHACS8a, qHACS8b, gHAC10

Do bac bung tang Lawas et al. 2019: gen qWB3, qWB4,

(white back kernel) qWB6, and qWB9

Nguon va Strc chira Lawas et al. 2019: chuyén vi N &

(sink & source dynamic) carbohydrate vao hat thoc (giong N22

Nhiét d6 dém cao > 27 d6 C tot nhat)
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Recent Pragress on Rice Breeding

Table 5.1 Rice breeding materials for heat tolerance analysis.

Designation

Rice ecotype

References

African cultivable rice
(AA)

Oryza glaberrima
{tolerant)

Oryza officinalis
(tolerant)

Oryza meridionalis Australian wild species

(tolerant) (A A) closely related to
cultivars

Oryza nivara (tolerant) (AA)wild rice species

Oryza rufipogon (tolerant)

Oryza australiensis (EE) wild rice species

Asian wild species (CC)

Sweeney and McCouch (2007)
Hirabayashi et al. (2015) (QTL gEMF3)

Scafaro et al. (2010, 2012, 2016, 2018)

Prasanth et al. (2017) (derivatives: Swarna »x O.
nivara; KMR3 x O. rufipogon)

Scafaro et al. (2018) (tolerant due to Rubisco
activase)

N22 (tolerant)

Dular {tolerant and
wide-compatible}

Aus-type (0. sativa)
Aus-type (0. sativa)

Casartelli et al. (2018), Poli et al. (2013),
Mohapatra et al. (2014), Talla et al. (2016},
Shoba et al. (2017), Yugandhar et al. (2013,
2018), Yi et al. (2001), Jagadish et al. (2010a),
and Bui et al. (2012, 2013, 2014)

Moroberekan (the most
sensitive)

N22 (tolerant)

. zativa sub. tropical
Japonica
(Aus-type) O. sativa

Kasalate (tolerant) O. sativa sub. indica

Gihobyeo (tolerant) O. sativa sub. japonica
Gayabyeo (sensitive)
Habataki (tolerant)

Gizal78 (tolerant)

O sativa sub. indica

O sativa sub. indica

Jagadish et al. (2010a), Bui et al. (2014}, Xiao
et al. (2011), Zhang et al. (2009),
Shanmugavadivel et al. (2017), and Yugandhar
et al. (2013, 2018)

Zhu and Ge (2005)
Lee et al. (2017)

Zhao et al. (2016)
Ye et al. (2015)

(AA), same genome AA as well as Oryza sativa; (CC, EE) differed from AA genome, needed to have embryo

rescue while crossing,

a9



VAT LIEU

Date of sowing : 12 - 02 - 2010 S
Number of replication : 3

Gidng cho gen khang: N22, Dular
Vat liéu me (giong tai tuc):
OM5930, AS996
Quan thé hoi giao
BC,F,, BC,F,, BC,F,, BC,F,




Leading varieties x N22, Dular
(OM5930, AS996, \ (Donor)

Gayabyeo, IR66,
IK0547)

Leading varieties x F,

!

Leading varieties x BC;F; <—— MAS for QTL and
1 phenotype selection

}

BC3 4F; < MAS for QTL H.t-ld
| phenotype selection

7

EC_‘;_.;F;__; «—— * MAS for QTL
* Phenotyping for heat tolerance
in the field and greenhouse
* Evaluation for agronomic traits
and vield
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Figure 5.1 Molecular linkage map (graphic genotyping) on 12 chromosomes in BC2F2 population of OM5930/N22. Source: From
Bui (2014). Licensed under CC BY-NC 3.0. Note: Blue: homozygous alleles from N22 (tolerance), Red: homozygous alleles from
OM5930 (susceptible), Pale green: heterozygotes, Brown: unidentified (Bui et al. 2014).
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Table 5.2

[dentified QTLs, markers conferring heat tolerance.

Chromasome QTL or Marker

References

4 C1100-R1783 Fhu and Ge (2003} and Zhu et al_ {2006
1 R1613-C970
7 C1226-R1440
4 RM3735 Zhang et al. {2008, 2009), Chen et al. (2008), and
3 RM3586 Bui et al. {2013, 2014)
4 BEM5687-RM47T1 Xiao et al, (2011)
14 EM&132-RM&I00
4] InDel5-RM7Ti64 [OsHTAS] Wei et al. (2013) (seedling at 48 °C)
gHACS Lhang et al. (20014)
gHACEa, gHACED
10 gHAC1D
3 REM3IsgE6-RM G0 Bui et al (2013, 2014); Nguyen et al. (2015, 2017)
4 EMA4E-BRM 7076
4 EM241-EM 25212
4 EMS5749
L] EM103
4 gFsLlh4.1 Fhao et al. (2016) (improve the pollen shedding
under heat stress)
5 gsTIY 5 1/gs5IY 5.2 (331 kb) Shanmugavadivel et al. {20017) (chr.9: the most
g9 GSTIPSSY.1 (400 kb) Eﬁr’;‘;ﬂzt with 65 genes) (chr. 5 with 54 penes)
1 gDHT 1 Leeetal. (2017)
5 qDHT 5
7 gDHT 7
3 REM3525 1o 3-M95 Zhu et al. (2017)
[gqHTE3-3] 828 Mb
4 gHTSF4.k Ye et al (201 5) (response 1o heat stress at flowering)
gDHT 1 Lee eral. (2017) (response to heat stress at seed

permination)




CHON DONG NHO CHi THI PHAN TU

CAN THO 2

OM 10000

OM 3536
OM 10252
OM 10417
OM 10418
OM 5981
OM 8108
OMCS 2012
HTLI

TLR395

TLR394

HTL. 2
HTL.3
HTL 4
HTL 6
HTL 7
TLR390
LR391]

N22

Figure 5.3 PCR products for identifying homozygous at locus RM3735 linked to QTL for heat
tolerance from N22 on chromosome 4. Source: Nguyen et al. (2015).



WESTERN BLOT

HSP90 OM8108 TLR 392 TLR393 TLR 395 TLR 397

| — [ ] [ ] [ ] [ ]

HSP90 by Western Blotting

Starting dilution 1:200, dilution range 1:100 -1:1000

Immunoprecipitation 1-2ug per 100-500ug of total protein (1ml of cell lysate)
Immunofluorescence (starting dilution 1:50, dilution range 1:50 - 1:500)
Solid phase ELISA (starting dilution 1:30, dilution range 1:30 - 1:3000).



PROTEOMICS

(Heat Shock Protein)

Protein duoc dieu tiet theo kiéu “up” va Zou et al. 2011; Liao et al.
“down” déu xay ra 2014
Lua c6 tat ca 37 gen ma hoa HSP Sarkar et al. 2013

Promoter va mirc do biéu hién “transoript”’ Sarkar et al. 2013
xac dinh ho protein HSP70 quan trong nhat

Biéu hién ctia HSP90 Bui et al. 2016

73 protein spots trong la lua (MALDI-TOF) Kumar et al. 2017
c6 chirc nang phan &wng véi HT

Polyamines co churc nang trong grain filling Fu etal. 2019

& nhiét d6 40°C

HSP trén 14 lta co tat ca 18 proteins. Mang tén HSP déng vai chaperon

Hai protein bao vé (dehydrin va cysteine proteinase inhibitor 8): thé hién doc dao
& nhiét dé cao (44°C) trong té bao lua.

HSPs béo vé moi ton thwong té bao khi bj stress néng




TIEP CAN VOI NGS & MUC PO BIEU HIEN GEN

Woldegiorgis et al. 2022

Genes 2022, 13, 1353. https://doi.org/10.3390/genes13081353

“Pan-genomes” bao gém 45 gibng chdng chiu néng va 15 gibng nhay cam

Xac dinh dwgc  38.998 pan-genome genes bao gém
37.859 genes in the reference contigs

1.141 genes in the non-reference contigs

Chi thi phan tt lién két véi gen dich: 76.435 SNPs

Gen lién két chat véi SNPs (multiple RNA-seq datasets)
3214 upregulated genes
2212 downregulated genes

Scaffold
L

£ Contig 1
PR ;

-

. —
-

Contig 2 o

s— Fragment
== Road (known sequence)

<3

—  Roughly known length but not known sequence

C6 1677 DEGs (differential expressed genes) dwoc l1ap ban dd di truyén (46 QTLS)

990 upregulated genes
687 downregulated genes

2 upregulated genes lién két chat véi SNPs / trinh tw “non-reference”
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Woldegiorgis et

al. 2022
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KET LUAN

1. Bién ddi khi hau cuyc doan 1am gia tang nhiét d6 toan cau, anh hudng dén “grain
filling”. Cai tien giong chong chiu hoan toan kha thi, gép phan dam bao an
ninh lwong thwc

2. Nhiét d,(f) cwe trong ban ngay la >35 do C va ban dém la >27 d6 C khi lua tr6 dén
vao chac can dwoc xem xét.

3. Ngu@“m vat liédu bé me thudc “aus ecotype” dwoc khai thac thanh cong. Lua hoang
co tiém nang nhwng chwa duwoc dau tw nghién ctru

4. QTLs 1, 3, 4,’5, 7,8,9, va 10,du’c_>’c xem xét trén co’ s& kiéu hinh tinh trang “ty 1&
hat 1ép” va “téc dd hat vao chac”

5. Giai trinh tw thé hé mé&i (NGS) dugc ho tro boi SNP array 1a xu hwéng nghién
ctru moi, nham rat ngan thoi gian nghién ciru va xac dinh gen di truyén so lwgng
chinh xac hon (gen &ng cr vién & gen dich).






