DI TRUYEN TINH KHANG BENH & SAU HAI
DI TRUYEN TINH KHANG BENH KHAM VIRUS

Nghién ciu tim ngudn vt liéu di truyén cho gen khang Soybean mosaic virus théng qua Xxéac
dinh haplotypes cua gen Rsv4, ngudn vt liéu di truyén mai phuc vu ki thuat dong hoa gen dich
trén co s¢ ban d6 va nhitng ¢ ging cai tién di truyén gidng dau nanh (llut va ctv. 2015).

Tinh khang v6i Soybean mosaic virus (SMV) cua locus Rsv4 rat hip dan céc nha khoa hoc dau
nanh vi nd cho thiy tinh khang bén vitng (durable type) cua cdy dau nanh [Glycine max (L.)
Merr.] dbi véi bénh kham nay. Dé hiéu biét nhiéu hon vé co s¢ phan tir caa gen khang, Ilut va
ctv. (2015) da str dung quan thé con lai BCsF, v6i 309 dong nham thuc hién ky thuat “fine-map”
gen Rsv4 & qui m6 doan phan tir ~120 kb. Nghién ctru thtr hai la xac dinh mau giéng ‘Haman’ va
‘llpumgeomjeong’ la ngudn cung Cap mai gen Rsv4. Hali mau giéng dau nanh nay cing véi 3
mau giong khac co6 gen Rsv4 va 14 mau giong co gen rsv4 dugc phan tich da dang nucleotide tai
locus Rsv4 trén co s dir liéu “resequencing” theo chiéu sau. Két qua phan tich 19 mau giéng dau
nanh trong qudng phan tir ~120 kb nay cho thay, c6 mot nhém véi 4 SNP cé tinh chat
“intergenic” lién quan dén tinh khang SMV. Réat dang ngac nhién 1a chinh doan phan tir ~120 kb
ay khdng c6 bat cir mot gen nao gidng nhu gen duoc md ta truée ddy mang alen troi. Do do,
ngudi ta tién hanh phan tich haplotype dé tim ra giai phap hitu hiéu hon trong sy phdi hoptin
hiéu cua ving c6 kich thudc ~94 kb, n6 cho két qua 1a c6 it nhat hai Rsv4 haplotypes. Mot
haplotype duoc phan tich di truyén huyét théng cho thay locus Rsv4 cia G. max vira dugc du
nhap tir loai hoang dai G. soja. Nghién cau cho that mot nén tang di truyén duwa trén ky thuat
dong héa duoc gen khang bénh kham virus bén viing va chon loc nhd chi thi phan tir phét hién
tinh khang SMV trén co s gen Rsv4 trong chuong trinh lai tao gidng dau. nanh (Ilut va ctv.
2015).
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Hinh 6: Vling trén hé gen c6 chua Rsv4 locus twong tng véi mot “haplotype block” (gitra
12.071.517 va 12.165.890 bp trén nhiém sac thé 2) cd tat ca 4 SNPs lién két hoan toan vai Rsv4

(llut va ctv. 2015).



DI TRUYEN TiNH KHANG BENH Ri SAT

Gen khéang bénh ri sit chau A ASR (Asian soybean rust) duoc ky hiéu la Rpp.2 Nguoi ta thuc
hién k¥ thuat “fine map” trén mot doan phan tir c6 do 1on 1a 188,1 kb cua gidng Glyma. Wm8?2.
a2, chira mot loat nhiéu gen khang (R) (Yu va ctv. 2014).

Bénh ASR do ndm Phakopsora pachyrihizi Syd. & P. Syd., 1a bénh nghiém trong cho san xuat
dau nanh [Glycine max (L.) Merr.] ning suét ¢ thé bj thiét hai dén 75 %. Xéc dinh chinh xac vi
tri trén nhiém sic thé cac gen khang bénh ASR rat can thiét cho nha chon gidng dé cai thién tinh
hiéu qua cua phuong phap chon gidng nho chi thi phan tir (MAS) va dong hoa gen nay. Muc tiéu
nghién cau la thuc hién “fine map” gen Rpp2 tir nguon cay cho la giong (P1) 230970. Trudce day,
gen Rpp2 di duoc hinh thanh ban d6 di truyen & quang 12.9-cM trén nhiém sic thé 16. Phuong
phap “fine mapping” duoc khoi dong bang cach xac dinh cac cdy sy kién tai to hop trong quan
thé F2 va F3 voi chi thi SSR va SNP nam ké can cac gen dich. Muoi bay cay recombinant da
duogc xac dinh, duoc tric nghiém voi nhitng marker bd sung trong ving duoc bao hoa sé marker
can thiét dé xac dinh vi tri caa tung su kién tai té hop. Con lai cia nhitng cdy duoc chon lya
duoc khao nghiém tinh khang véi ASR biang SSR markers, két qua cho thdy: gen Rpp2 trong
quang 188.1 kb cua giong dau nanh Williams 82 (hé gen tham chiéu) (Glyma.Wm82.a2). Muoi
hai gen bao gébm 10 gen: toll/interleukin-1 receptor (TIR)- -nucleotide- binding site (NBS)-

leucine-rich repeat (LRR) dugc du doan c6 trong quang nay cua giong Glyma.Wm82.a2.v1 (gen
mo hinh). Tam trong sé 10 gen 4y 1a gen twong dong voi gen caa cdy Arabidopsis TIR- NBS-
LRR (gen AT5G17680.1). Nhiing chi thi phan tir ¢3 duoc xac dinh SSR va SNP lién két rat gan
VGi gen muc tiéu Rpp2. Thang tin vé gen ng cir vién ciing dugc ghi nhan trong nghién ctru dé
phuc vu cho chién luoc MAS va dong hoa gen dich (Yu va ctv. 2014).

Bang 1: Trinh tu primers va probes phuc vu k¥ thuat “SimpleProbe assays” véi sy tim thay cia
SNP detection (Yu va ctv. 2014)

Marker Position® Type 5'—3' sequence®
27843796 Forward CTATTTTGATGGTGTCATGTCATATGTCC

Reverse TTTGTCACAGACCAAGGTATCATGACT

Probe Fluorescein-SPC-GTTCTGTTTGCCTATAATTCCTCGGCCATAGAGA A-Phosphate
28971827 Forward AAAGGGAATATAACAGGCTTTTCCGAAC

Reverse AGTAGCTTCAACGTACTTGATACATTGC

Probe Fluorescein-SPC-CTCTCGTGTTAAGTTGCCATAAAGGTTACTCTCAT-Phosphate
30033728 Forward CTGATTGAGGGAGAACGTCAAAGG

Reverse ACTTGACACAACAATTGGGTGCT

Probe Fluorescein-SPC-ATCATCCATGACAAGATGATTGTCGTCATCCTAGA-Phosphate

* Position of the SNP based on the Glyma.Wm82.a2 assembly
® The positions of the SNP in probes are underlined and in bold



DI TRUYEN TiNH KHANG BENH DO PHYTOPHTHORA
Két hop thanh loc kiéu hinh véi phan tich di truyén trong dénh gia kiéu gen; ngudi ta da sir dung

phuong phap “highthroughput genome-wide sequencing” dé thyc hién ban do di truyén gen troi
khéang nam Phytophthora trong giong dau nanh Wayao (Cheng va ctv. 2017).

Chr3-N

M k 0.000 bin367
M 1381 <] |- bin3ea
c — dalrrers 1381 bin3sa
3.283 bin3¥0
I~ bin3T1
3.5693
1576 <™ bin37z
s.658 “ L™ bin373
Satt631 s R sniee
8420 ™ =~ bin37T5
- -
2.1 ¥
RpsWY ¥
29.977 bin395
.3 9 — 30.541 bin395
" 31211 in
31.880 bin3ga
Satt152 32.549 bin3co
33.219 .
3san bin401
35.448 bina0z
5 0 26.012 bin403
- 37.362 binacs
38,339 bin405
S attoog 40.433 bind06
- =
- =
- -
194,735 bin542
195.814 bin543
196.943 bin544
12.7 — 108,503 bin545
= 199.980 bin546
205.526 bin547
207176 bin548
208.407 bin549
Sat 034 209.897 bin550
u —
Hinh 7:

Bén trai: Ban d6 di truyén caa gen RpsWY trén nhiém sic thé 3. Tong sé SSR marker da hinh 1a
210. Ban d6 di truyén duoc xay dung nén tir 191 ca thé F2, thudc cap lai Huachun 2 x Wayao; sir
dung phén tich da diém, Mapmaker 3.0b. Linkage group duoc hinh thanh & gia tri LOD score
12.64. Chr3-N: Chromosome 3 cia MLG N.

Bén phai: Ban db di truyén véi diém ao (virtual point) biéu hién doan bi dut khic trén NST 3.
DAu hoa thi chi vi tri bin401 (Cheng va ctv. 2017)



Bénh PRR (Phytophthora root rot) thdi ré, do nim Phytophthora sojae gay ra. Py 1a bénh quan
trong trong san Xuat dau nanh, truyén di do dat (soil-borne diseases). Xac dinh gen khang R dé
chuyén né vao gidng dau nanh cao san la muc tiéu nghién cuu cua cong trinh khoa hoc nay
(Cheng va ctv. 2017). Hai quan thé bao gdbm F2: 191 cdy va quan thé F7: 196 cay, cing véi 8
dong can giao tai to hop (RILs) dugc phat trién dé hinh thanh ban d6 gen Rps trong to hop lai
Huachun 2 (nhiém) x Wayao (khang). Phan tich di truyén quan thé F2 cho thay tinh khang véi
PRR cuia giong Wayao duoc diéu khién boi gen troi, don, tén 1a RpsWY, dinh vi trén nhiém sic
thé 3. Ban dd lién két gen c6 mat d6 cao dwoc hinh thanh véi 3469 “recombination bins” cua
quan thé can giao tai to hop dé khai thac céc gen ang cir vién thong qua phuwong phap “high-
throughput genome-wide sequencing” (giai trinh tu hé gen toan bo va chinh xac). Két qua phan
tich kiéu gen cho thdy gen RpsWY dinh vi tai “bin 401" giita 4466230 va 4502773 bp trén
nnhie64m sic thé s6 3 thong qua dong sé 71 va 100 caa quan thé RILs. Bon gen du doan
(Glyma03g04350, Glyma03g04360, Glyma03g04370, va Glyma03g04380) duoc tim thiy tai
viing rat hep 36.5 kb tai “bin 401”. Két qua cho thy rang phuong phap giai trinh tu lai toan bo
hé gen véi do chinh xac cao rat c6 hiéu qua dé thuc hién “fine map” cac gen tng cir vién khang
bénh PRR (Cheng va ctv. 2017).

bin401 Gmo3

line 100
line 71

4466230 4502773

4499974

4455230 4473801 4479873 4500141

4475145 i 4502773
4485944
4487676
Glyma03g04350 Glyma03g04360 Glyma03g04370 Glyma03g04380

Hinh 8: “Fine mapping” gen RpsWY. Dong tai t6 hop 71 va dong tai t6 hopl00 tir quan thé
RILs. Khéi mau xanh dwong biéu thi doan phan tir cua gidng Wayao trén NST3, va khéi mau do
la gibng Huachun 2. Dong 71 va 100 khang véi P. sojae Pm14. Bon gen tng cir vién Rps la
Glyma03g04350, Glyma03g04360, Glyma03g04370, va Glyma03g04380 dinh vi tai bin401.
Thong tin vi tri cia gen tng cir vién c6 thé tim thiy trén  website cia soybase:
http://soybase.org/. (Cheng va ctv. 2017)



http://soybase.org/

DI TRUYEN TINH KHANG VOI Fusarium graminearum

Acharya va ctv. (2014) xac dinh mot QTL cha luc diéu khién tinh khang véi nim Fusarlum
graminearum trong quan thé can giao tai t6 _hop cua t6 hop lai ‘“Wyandot’ x Pl 567301B, nim
nay la pathogen gay bénh trong hat va cdy mam dau nanh.

Fusarium graminearum la pathogen chinh trong san xuét dau nanh, gay ra trén ré, thdi hat va
lam chét nhanh cay non (seedling damping-off) tai viing san xuit dau nanh Bic My. Trong sang
loc truge day, “Wyandot® va Pl 567301B da duoc xdc dinh ¢6 phan tng khang ting phan trung
binh va cao véi nam F. graminearum, theo thir ty. Nghién cau nay nham muc dichxéc dinh rd
tinh khang véi F. graminearum thdng qua quan thé can giao tai to hop (RILs) voi 184 dong
thudc to hop lai giira “Wyandot® x Pl 567301B. B me va dong RILs trong quan thé Iam ban
d6da duoc danh gia tinh khang (Acharya va ctv. 2014).

Thi nghiém danh gia tinh khang véi F. graminearum dugc xur ly voi cong cu “rolled towel
assay”, b tri theo kiéu khdi ngau nhién khdng hoan toan. Ban db di truyén duoc xay dung tur
2545 SNP markers va 2 SSR markers, thong qua phan tich ban d6 cach quéng (CIM). Mot QTL
chu luc duge xac dinh trén nhidm sic thé 8 va mot QTL thir yéu duoc xac dinh trén nhiém séc
thé 6, giai thich dugc 38.5 va 8.1 % bién thién kiéu hinh, theo tha tw. QTL chi luc trén NST 8
dugc hinh thanh ban do trén mot ving c6 kich thudc 300 kb theo trinh ty giéng dau nanh
Williams 82. Chu giai (annotation) viing nay chi ra rang c6 39 gen bao gém locus Rhg4 diéu
khién tinh khang tuyén tring sung ré (soybean cyst nematode: SCN). Theo két qua thanh loc
trude day, P1 567301B 1a giéng nhiém vai tuyén trang SCN. Thuyc hién “Fine mapping” tai locus
noi trén, nguoi ta tién hanh dong héa (cloning) viing gen tng ctr vién 4y ciing nhu xac dinh duoc
nhitng chi thi phan tir can thiét nam ké can QTL, phuc vu chién luoc chon gidng nhd chi thi phan
tir cO tinh khang cao véi F. graminearum (Acharya va ctv. 2014).
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Hinh: Ban d¢6 QTL (quantitative trait loci) tinh khang v&i Fusarium graminearum trén nhidm séc
thé (a) 8 va (b) 6 cua to hop lai ‘Wyandot’ x Pl 567301B bing phuong phap “genome-wide
LOD threshold 3.4). Gi4 tri 1- va 2-LOD intervals biéu thi bang thanh mau den va dugc thing
gitta NST va LOD plot déi v6i mdi QTL. Hinh phéng to biéu thi doan phan tir 20 cM chung
quanh “LOD peak” ciia mdi QTL (Acharya va ctv. 2014).

DI TRUYEN TiNH KHANG BENH THOI THAN

Bénh thdi than SSR (Sclerotinia Stem Rot) do nam Sclerotinia sclerotiorum, phd bién trong vu
dau nanh mua lanh. Chon tao giéng khang bénh thdi than 1a mot thach thac to 16n, vi khdng co
gen don nao diéu khién tinh khang manh, ma co ché di truyén & ddy 1a da gen tao ra tinh khang
ting phan (partial resistance) (Wei va ctv. 2017).

Trong nghién ciu ndy, nguoi ta tiép can voi phuong phap GWAS (genome-wide association
study) dé xac dinh kién trdc di truyén phuc tap xét trén tinh khang vé sb luong dbi vai bénh thoi
than. Nguoi ta hién thi nhitng markers c6 hiéu qua dé sir dung trong chwong trinh chon giéng.
Mot tap doan co 420 gidng dau nanh duoc chon trén co so cac béo céo khoa hoc vé tinh khang
trude do, day 1a mot trong 3 chwong trinh cai tién gidng dau nanh cua Brazil. Giéng nhay cam
véi bénh théi than duoc dénh gia thong qua ky thuat chung mam bénh vao than da cat thanh vét
thuong, do chiéu dai vét bénh vao Ilc 4 ngay sau khi chiing bénh.

Phuong phap GBS (genotyping-by-sequencing) duoc tién hanh dé danh gia kiéu gen cua 420
dong déu nanh thir nghiém. Sir dung “TASSEL 5 GBSv2 pipeline” dé doc chi thi SNPs trong
nhitng nghiém thicc cho thdng sé di truyén téi hao, véi budc thuc hién ké tiép 1a s dung viéc
doc trinh tu “trimming adapter”. Sau khi gan loc cac s6 liéu nham 1an, di hop ti, va alen tha yéu,
ngudi ta thu hoach dugc 11.811 SNPs va 275 gidng dau nanh c6 két qua phuc vu phén tich
“association”. St dung ngudng gia tri “FDR-adjusted” véi p-values <0.1, phan mém CMLM
(Compressed Mixed Linear Model) ngudi ta tién hanh chay “Genome Association and Prediction
Integrated Tool” (GAPIT), va Farm CPU) (Fixed and Random Model Circulating Probability
Unification), ca hai phuong phap tlep can nay déu xac dinh duoc chi thi SNPs c6 két hop ¥ ¥y nghia
véi phan ng khang bénh trén nhidm sic thé 1, 11, va 18. két qua chay CMLM con cho thay mirc
d6 y nghia trén nhiém sic thé 19, trong khi Két qua chay FarmCPU xéc dinh mutrc do ¢6 ¥ nghia
trén nhidm sic thé 4, 9, va 16. Két qua di khang dinh rang tac dong cua chi thi phan tir SNP trén
co so “associations” (khac voi ky thuat tao lién két) trong hé gen ciy dau nanh, cay c6 mac do
cao vé lién két lech (linkage disequilibrium: LD), tinh khéng bénh théi than 1a tinh trang di
truyén vo cing phac tap. Tong s6 125 gen dinh vi trong ving LD cua ba loci duoc chia sé véi
hai mo hinh toan. Sy chd thich cua ching (annotations) va su thé hién cac gen ay trong nhiing
nghién ctru trude d6 vé su 1y nhidm caa nim S. sclerotiorum di duge xac dinh nham thu hep lai
vung muc tiéu cac gen ung cur vién (gene narrow down) (Wei va ctv. 2017).
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Hinh 10: Manhattan plots biéu thi mic do “association” cua chi thi SNPs véi kiéu hinh tu vé ddi
v6i xam nhiém cua nam S. sclerotiorum duoc tao nén do (a) GAPIT/CMLM hoic (b) FarmCPU.
Nhitng SNPs trén nhiém sic thé duoc biéu hién bai mau sic khac nhau, gié tri tu chinh FDR-
corrected p-value = 0.1 biéu thi bang duong ngang, song song vai truc hoanh. Tryc tung 1a gia tri
p tinh theo —logso (P) (Wei va ctv. 2017)
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DI TRUYEN TINH KHANG TUYEN TRUNG GAY SUNG RE
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Phén tich QTL diéu khién tinh khang
tuyén tring gay sung ré dau nanh
(SCN) tr nguon glong Pl 437655
trong hai quan thé lap ban d6 di
truyén, dugc dinh tinh boi CNV cua
gen Rhgl bang phuong phap
“resequencing” toan bd hé gen va
danh gia anh huong caa chong nhiing
QTL vo6i nhau (QTL pyramiding)
nhim ting cuong tinh khang (Jiao va
ctv. 2014).

Hinh 13: Bién thién sd ban sao chép
locus Rhgl duoc phat hién bai phan
mém CNVseq trong cac giéng dau
nanh Pl 437655, Pl 88788, va
Hutcheson thong qua pp “whole-
genome resequencing”. Truc Y biéu thi
“log2 ratios”; truc X biéu thi vi tri
trong genome tai NST18 cua gidng
Williams 82 (genome tham chiéu).
Quang giita hai duong thang mau den
la ving cia gen Rhgl. Cac chim do
biéu hién thay doi s6 ban sao chép
tuong (ng véi dong dau nanh. Red
color gradient la gia tri P twong Gng
véi moi ratios (Jiao va ctv. 2014).

Tuyén tring gdy sung ré SCN
(soybean cyst nematode, tén khoa hoc
la Heterodera glycines Ichinohe) la
mot trong nhitng ddi twong gay hai
nghiém trong trén dau nanh. Gibng PI
437655 c6 phd khéang rong vai tuyén

tring SCN HG types hon gidng dau nanh Pl 88788. Muc tiéu caa nghién ciru nay 1a xac dinh
QTL diéu khién tinh khang SCN trong giéng Pl 437655, va danh gia QTL lién quan dén tinh
khang nay. Hai quan thé can giao tai to hop F6:7, ciia t6 hop lai gitta Williams 82 x Pl 437655
va t6 hop lai Hutcheson x P1 437655, duoc danh gia tinh khang SCN HG types 1.2.5.7 (PA2), 0

(PA3), 1.3.5.6.7 (PA14), va 1.2.3.4.5.6.7 (LY2).

Khai thac bo array véi 1.536 SNP dé danh gia kiéu gen quan thé 1am ban do ndi trén va xay dung
nén ban do kién két di truyén (genetic linkage maps). Hai QTL c6 y nghia dugc ghi nhan trén
nhiém sic thé 18 va 20 ¢ ca hai quan thé con lai néi trén. Mot QTL trén nhidm sic thé 18 lién
quan dén locus Rhgl, diéu khién tinh khang véi SCN HG types 1.2.5.7, 0, 1.3.5.6.7, va
1.2.3.4.5.6.7 (PA2, PA3, PA14, va LY2, theo tht tw). Phan tich bién thién di truyén s6 bao sao



chép (CNV) bang phuong phap “whole-genome resequencing” cho thay rang ngudn giong Pl
437655 va Pl 88788 c6 cung CNV tai locus Rhgl. QTL trén nhidm sic thé 20 diéu khién tinh
khéng voi SCN HG types 1.3.5.6.7 (PA14) va 1.2.3.4.5.6.7 (LY2). Panh gia ca hai QTL cho thiy
viéc chong gen (pyramiding) Rhgl va QTL trén NST 20 cai thién dang ké tinh khang ddi véi
SCN HG types 1.3.5.6.7 (PA14) va1l.2.3.4.5.6.7 (LY2) trong ca hai quan the con lai. Nghién cau
nay da cho thay ngudn glong P1 437655 1a “donor” tt, phuc vu cai tién giéng dau nanh cao san
khang dugc tuyén tring ré (Jiao va ctv. 2014).



DI TRUYEN TINH KHANG VOI APHID
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Hinh 15: Vi tri cua cac loci diéu khién tinh khang ray mém trén quan thé mapping s6 070020 va quan thé
validation s6 110193, 110201 v&i pp “interval mapping”. 1-LOD va 2-LOD intervals ciia mdi locus dugc hién thi
bang thanh mong va thanh dam. Threshold line (LOD = 2.2) duoc vé tir 1000 permutations & mirc d6 c6 y nghia P =
0.05. a Nhom lién két gen trén ban dd A2 (chromosome 8) trong quan thé mapping sé 070020 vé&i LOD cua locus
khang rly mém & bén phai; b ban d linkage group A2 (chromosome 8) trong quan thé validation sé 110193 véi
locus khang ray biéu thi bén phai: ¢ ban d6 linkage group A2 (chromosome 8) trong quan thé validation s6 110201
vai locus khang rady mém biéu hién & bén phai; d ban d6 linkage group J (chromosome 16) trong quan thé mapping
s6 070020 véi LOD cua locus khang ray biéu hién bén phai; e ban d6 linkage group J (chromosome 16) trong quan
thé validation sb 110193; va f ban do linkage group J (chromosome 16) trong quan thé validation s6 110201 (Zhang
va ctv. 2017).

Hai QTLs méi diéu khién tinh khang véi rdy mém (aphid) trén dau nanh da dwoc 1ap ban do va
dugc minh chang trén nhiém sic the 8 va 16 (Zhang va ctv. 2017). Nhiing chi thi phan t lién két
chat véi QTL nay da dugc phat trién trong chuong trinh chon gidng nho chi thi phan ti.

Ray mém tin cong dau nanh (soybean aphid, tén khoa hoc: Aphis glycines Matsumura), 1a dbi
tuong gay hai nang né cho san luong dau nanh. Giéng E08934, mot dong cai tién dan xuat tir
loai dau nanh hoang dai Glycine soja 85-32, biéu thij tinh khang manh m& véi aphids. Co so di
truyén tinh khang rdy mém cua giéng E08934, trong mot quan thé mapping (070020) bao gém
140 dong F3 cua cap lai E08934 vai gidng nhiém E00003. Quan thé 1ap ban dd nay duoc danh
gia tinh khang rdy mém trong nha kinh vao niam 2010 va trén dong rudng vao nam 2009, 2010,



va 2011. Hé s6 di truyén nghia rong (Hps) trén dong ruong 1a 0.84. Trong quan thé mapping nay
070020, hai QTL chu luc di duoc tim thiy két hop c6 ¥ nghia véi tinh khang rdy mém, duoc
nguoi ta Ky hiéu la gen Rag6 va gen Rag3c. Gen Rag6 dinh vi trén quang 10,5 cM gitra marker
MSUSNP08-2 va Satt209 trén nhidm sic thé 8, giai thich dwoc 19.5-46.4% bién thién kiéu
hinh. gen Rag3c dinh vi trong quéng 7,5 cM giira MSUSNP16-10 va Sat_370 trén nhidm sac thé
16, giai thich duoc 12.5-22.9% bién thién kiéu hinh. gen Rag3c biéu thi it tinh khang hon gen
Rag6 théng qua cac nghiém thuc khao nghiém. Hon nira, Ragé va Rag3c dugc minh chang co
nhiing co so di truyén khac nhau. Khang c6 sy twong tac c6 ¥ nghia vé mit thong ké giira Ragé
va Rag3c ngay ca trong quan thé mapping hoic quan thé “validation”. Ca hai gen Rag6 va
Rag3c déu c6 lién quan dén co ché tinh khang hda sinh (antibiosis resistance) dbi véi ray mém
theo phuong phap “no-choice test”. Gen khang ray mém tir ngudn dau nanh hoang dai G. soja
85-32 la ngudn vat liéu rat quy cho nha chon gidng (Zhang va ctv. 2017).

DI TRUYEN TiNH KHANG BENH CHET CAY CON do Fusarium graminearum

Nhtrng k¥ thuat phan tich theo td hop gen (association)
da dwoc ap dung dé xac dinh va chirng minh: c6 12 chi
thi phan t& SNPs lién quan dén tinh khang bénh chét
cay con do nAm Fusarium graminearum. Hai gen &ng
cl vien mai dwgc ghi nhan trong nghién ctru nay.
Fusarium graminearum gay ra triéu chirng lam chét hat
mam, théi ré va chét rui cay con (seedling damplng off)
cUa dau nanh, lam nang suét ruong dau nanh giam di
nghiém trong. Hién nay, co s& di truyén tinh khang
bénh do nam F. gramlnearum gay ra, da duoc [am
sang to trong bén ngudn vat liéu glong dau nanh, ma
bdn gibng nay chuwa du dé cai tién gibng khang bénh.
Muc tiéu nghién ctu clia nghién ctru hién nay la: xac
dinh kién trac di truyén trong toan hé gen (genome-wide
genetic architecture) vé& tinh khang v&i nadm F.
graminearum trong cac giéng dau nanh ban dia va
gidng dau nanh dang dwoc trdng dai tra, trén co s& danh gia kiéu hinh & phong thi nghiém. Mic do
khang bénh khac nhau cta 314 mau giébng ban dia da dwoc xem xét, va 22.888 chi thi phan t&r SNPs
(single nucleotide polymorphisms) véi tAn suét alen thir yéu la > 0.05 dwoc ap dung dbi véi locus
dac biét nao do theo phuwong phap SLAF-seq (amplified fragment sequencing approach). Mw&i hai
SNPs dwoc xac dinh ¢6 lien két vai tinh khang ndm F. graminearum. Nhirng SNPs nhw vay dinh vi tai
12 ving ctia hé gen cay dau nanh trén 8 nhiém sac thé. Ching c6 thé giai thich dwoc 5,53-14,71%
bién thién kiéu hinh. M6t SNP, rs9479021, dinh vi trén nhiém sac thé sé 6, chdng lap véi qRfg_GmO6,
mot QTL ndi tiéng didu khién tinh khang F. graminearum. Nhirng chi thi SNPs khac khéng cé gi méi,
lien két v&i tinh khang ndm F. graminearum. Chin gen &ng ct vién méi dugc dw doan 1a cé tham gia
vao tinh khang ndm F. graminearum theo két qué phan tich haplotype va mic do phong phi cGa phan
t&r transcript tr nhirng gen &ng c& vién dy. Nhirng chi thi phan t&¢ dwoc xac dinh nhw vay va nhirng
giébng dau nanh khang bénh & ngudn vat liéu di truyén rat c6 gia tri phuc vu cho chwong trinh cai tién
giébng dau nanh khang ndm F. graminearum.

Xem: https://link.springer.com/article/10.1007/s00122-018-3230-3
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