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1. Backgrounds

Yellow-seeded Brassica

Thinner seed coat, higher proportion of protein and/or oil 1n seed;

Lower anti-nutritive fiber, fewer condensed tannins and other pigments;

Source of edible oil, vegetable protein for feed and Rape oil-based Biodiesel.




Yellow-seeds
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1. Backgrounds

High commercial application

The price of yellow-seeded press oil
and meal is higher 10-20% than
that of black seeded cultivars.
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1. Backgrounds

Brassica juncea Brassica napu
AABB, 2n=36 AACC, 2n=38

Brassica nigra Brassica carinata Brassica oleracea
BB, 2n=16 — BBCC, 2n=34 B CC, 2n=18

Li et al., 2012; Liu et al., 2013; Marles et al., 2012; Rahman et al., 2010; Wang et al.,



1. Backgrounds

The pigments accumulation and seed coloration

10D 20D 30D 40D S0 D

Pigment contents

Times
Abundant accumulation of pigments during seed development may be lead to
different color formation after maturation, regulated by many genes.  (Quetal, JxB,2013)
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2. DMetFinder V1.0
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2. DMetFinder V1.0

Disadvantages of MS data analysis

® Not full Covering

] X
® Un-sensitivity for the low-abundance fual oty L

Retention time § min

metabolites

Intensity [a.u.

® False positive and negative o

Retention time § min

® No identification standards based on ion

Intensity [a.u.

Chromatographic peak LoE 1645 16.50 1655 1660 16.85 16.70

Retention time / min
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2. DMetFinder V1.0
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2. DMetFinder V1.0
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3 Metabolites in seeds of U-triangle species



3. Metabolites in seed of U-triangle species

Brassica nigra
BB 2n=16

Brassica juncea
AABB 2n=36

Brassica carinata
BBCC 2n=34

Brassica oleracea
CC 2n=18

Brassica napus
AACC 2n=38

U’s Triangle
(Nagaharu, The Journal of Japanese Botany, 1935)



3. Metabolites in seed of U-triangle species

Base peak intensity
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3. Metabolites in seed of U-triangle species

37 (6.55%)
phenolic acids

131 (23.19%)
unknown

Total=565

208 (36.81%)
other

80 (14.16%)
flavonoids

26 (4.60%)
glucosinolate

83 (14.69%) ™
lipids e 8
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Flavonoids distribution
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3. Metabolites in seed of U-triangle species

Analysis of differential metabolites with relative traits

my :

Seed Color
aii  Oil content
Seed hull

Palmitic acid
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Linolenic acid

Erucic acid

Oleic acid

Arachidonic acid

We obtained 27 differential
metabolites (|r[>0.6, p<0.001) ,
with  high correlation  (|r|0.6, |
p0.001) with different agronomy !
and quality traits. I



mGWAS and Candidate genes selection
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4. mGWAS and Candidate genes selection

G TIC

Category NO.
= Flavonoids Isorhamnetins 12
1.2-51 1.2-88 1.2-95 = (52) Kaempferols 17
Quercetins 5
Known : .
(103) Caffeic acids
Phenolic p-Coumaric acids 4
acids (28) Ferulic acids 3
Sinapic acids 17
Glucosinolates 23
Unknown 607
L.2-123 1 ; ! e Total 710
Yellow- and Black-seeded e e,



4. mGWAS and Candidate genes selection
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4. mGWAS and Candidate genes selection _
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4. mGWAS and Candidate genes selection

b

d mCharry Bright

o - - -
355:BnA0S
MYE47a-GFP

STERGD BSTVTHEE
sruears RIBOSOME

LR, SRR ATE WG EINT RWATT BT R

== GLYCEROLIPID MET ABOLISM ==
GLUTATHIONE MET ABOLISM: - -
FLAVONOID BIOSYNTHESIS
<=BOSTHTHESS 0F SECONARY METHBALTES
i CIRCADIAN RHYTHM
MET ABOLIC PATHWAIS

F'lilf-riHIil.'-L'l I'IIHHII]H

C - 7YEM =3 ANAl BnA0Sm ybd Fa-1 e RNAIBnADOmybd Fa-2
. 1004 =0 000001 =
5m BNPAL pprayse  Qoco0cs O] BnTT3 r ; ® BaTT4 .o 000001
I] Em ;l;u:-:-:l:-:-l o 0L C0000E 4 '_'iD_| 4
] QO00002 15
it ]
i~ 0000053
1 10 0 305867 P-G?':"_"”
B 401 540802 4 1025605
——— | 503629 g 08054TH
TR 207 ilﬁ;; 1 | e
n- 1=

WODAF  HD0DAF  30DAF 40 DAF 100AF 20DAF 30DAF 40 DAF IODAE 20 DAF  30DAE 40 DAE
405 0
BnTTE 0000020 50 D000 BrAHATO 001 BnTTig  D.00000E
1 i 443 D ooodes
ke ]
3D- = 4': 60
] 7 N 0.003122
30 4 002808 m‘ﬂ
204 . D2 0eET 404 0 0D —
0.02A588 i e z
L | a— 4 .
0LBETA8 ,.:Lﬂﬁﬂﬂ!l!l — 0.384004
1049 osssurs 550705 10 .5 3IE‘II1?2 304
‘noesdia T ]
]
o= 0=

10 DAF

20 DAF  J0DAF 40 DAF

10 DAF

2D DAF 30 DAF 40 DAF

10 DAF

2DDAF 3 DAF 40 DAF

0008270
20~ B SkK-empty <0 000007
18] ™ SK-BnAOSMYB47a 2781
» 164 B2 SK-BnADOMYB4Ta SH0®
E r
g
' . C oial
scilers = 104
= ]
: : : E - 7
355 Pro Pro BnTTE Z ﬁ—. ) 0214858 0. BE0G4E
% 4-‘ 'l:i&ﬁj.r_!,:_‘ D ER40ES 0.810830
m>il}—| s e T
olim e H-F&l =
Probe 1: CTTCTTCACACAT TAAC TAAC TACCGGTAGTTATGCACTT BnAHA10  BnTT3 BnTTE BnTTi8
Mutl; CTTCTTCACACAT TGAATCCC TACCGGTAGTTATGCACTT
Mut2: CTTCTTCACACATCCCCCCCCCACCOOTAGTTATGCACTT g Prmiez ([EMSA) Probel (EMSA)
Probe 2: AMAAACAGACACAAATGTCAACATCAAAAT TGO TAAATAG EnTTiEm—I B T
Bnﬁ.ﬂﬂl‘ﬂ'l'ﬂd-?rmm " G N =725 =154 371 =150 1
BralBMYBATSHOE _ _ _ _ . _ 4 4 4 o+ o+ 2 150 -
Probel — + + + + + + 4+ % + & + (a
Competior probe — 10K} — = ¥ SOK — - ’
Mut compefior probe 1 — — — = 9K — — — — &K — — @ 0.000 90901
Mut compedilor prub-e! ————— BN = = = = B = *-
rohe 2+ P 100 = L]
pem LJ
o
Shifted band — “-“ u E
£ 50
(%]
E
¥
%
2. “ g : " pople,
it A 7
Free probe —— i a-F g
m g g 1T gt

BnAO09MYB47a directly regulates the flavonoid pathways
Nature Communications, 2023



4. mGWAS and Candidate genes selection

ZYR2MO1IZ] |
Al 133

& - 2%\ e
o PRI AT WT OF-Z¥821040012.1
_ ﬁ -=} P : ~ OE-ZVE21040712.7
| o My e o W & U B =] O
fhw - lli-l HE ‘-I T ‘IiE‘:I- | m ""-\;i" : |-u\q_-|. ..f Flower ?:?r? II "—," iﬂm -
ZY821040112 N . SPS>SSD ol
. . e K g ’ - £ 400 -
. wa* e
__/?5 |.--||‘.-"[|I|f|| " [
A A oo WT_OF
" e
I}T}fﬂlﬂf’l zl’lz;ﬂ‘ﬂf’z : 5—-‘_“”)_
— Shilpm E
= o E 200
A i
i I -
WT OF
R R Caonae sonar wnar “oar A woar Biological functional identification of

ZY821040112.1 in A. thaliana



Conclusions

» Developed DMetFinder V1.0 based on Base peak chromatograms

» Constructed the Metabolites database of seeds of U-triangle species, and identified

the differentially metabolites between the yellow- and black-seeded rapeseed.

» Obtained the candidate interval ¢g7N-409-21 for controlling seed coat color and
pigmentations on chromosome A(09, and fine-mapping the seed color genes

ZY821040006.1 (BnAO9OMYB47a) and ZY821040112.1.
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