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Genetic and Transcriptomic Analysis of Yellow
and Black Seed Coat Color in Proso Millet

LI Qiang', BAI Lu', GUO Shihua'*, GAO Zhijun®
(1 College of Agriculture, Inner Mongolia Agricultural University, Hohhot 010010, China; 2 Ordos Academy of Agricultural
and Animal Husbandry Sciences, Ordos, Inner Mongolia 017200, China)

Abstract: In order to understand the genetic pattern of black and yellow seed coat of millets and their for-
mation mechanism, the authors constructed hybrid F, and F, generations using yellow seed coat variety
‘Huanglimi [ ’ and black seed coat variety ‘2016106 [ ’, analyzed the genetic pattern of seed coat color,
and F; generation seeds were used for transcriptome sequencing to explore the key genes affecting the color
of millets seeds. The experimental results showed that black was dominant to yellow and controlled by a
single gene; based on the results of GO and KEGG enrichment analysis, a total of 13 differential genes re-
lated to the flavonoid synthesis pathway were screened, only C2845 PMO02G08740, C2845 PM04G29280
and C2845 PM09G22680 were up-regulated expression genes, and the remaining 10 were all down-regula-
ted expression genes, which encoded various enzymes such as cinnamyl alcohol dehydrogenase and cin-
namoyl CoA reductase, and were closely related to color formation.
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Table 1 Test materials
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Name Origin Seed coat
color
my g AR T2 [
s r . SREIRHOL R s
Huanglimi | Ordos Academy of Agrlcuhural and Yellow
Animal Husbandry Sciences
BRIK 22 Wt T A Ol B 2= BE 5T B me
2016106 [ Ordos Academy of Agricultural and éi‘ack

Animal Husbandry Sciences
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Fig.1 Parent ‘yellow grain of proso millet [ ’

and 2016016” [ kind of seed coat color
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Table 2

qRT-PCR primers

H M4 Gene name

EA 54 Forward primer(5'—3)

LI 514 Reverse primer(5'—3)

C2845_PMO06G12530
C2845_PM08G08990
C2845_PMO07G05720
C2845_PM16G22550
C2845_PM11G22290
C2845_PM15G04300
C2845_PM02G08740
C2845_PM04G29280
C2845_PM09G22680

C2845_PM16G00040

GACGTCGTCGATTCCATCCA
TGCTTACCAAGAGCGCTGAA
TGCTTACCAAGAGCGCTGAA
ATGAACCTGGACTTCCTGCG
CTGCTGGAGCGACTACGAAT
TGTACAGCCCCATGAAGCAG
ACCAATCAAGCAGAGCGACA
AGGTCTACTTCGACATGCCG
GTTGTGACGCGTCGATCATG

CCGGTCTTGTGTCTCTGCTT

ACAGCCTGTCCTTCACGAAG

TGATCCAGTCAGAGGCGAGA
TGATCCAGTCAGAGGCGAGA
CCCTTGTTGTAGCGGAGGTT

CGTGGTTGGTGCTGAAGTTG
TTGTCGGCCTTGAGGTTCTC
GGGAGGAAGCAGAGGAACAC
GACCATGTCGTCGGTGTCAA

CCGCTCTGGTAGACGGATTC

CGATGTAGTCGTCGGCG TTA

®3 BRFRLRAFHNREFEIERN

Table 3 Seed coat color separation of proso millet F2 generation
Sk ] A F ., #H F, , &1 Fyoy &M 2 A ES L
R A N R Vb 2
. Ao Phenotype Phenotype 1 Phenotype 2 Theoretical X
Cross combination < N . . .
of F ., of F,., of Fy. 4 segregation ratio
HORIBE 1 X 2016106 1 A5, Black 141CR A Black) 51(# A Yellow) 3+ 1 0.250(P>5%)

R4 N ERPHERANFBR

Table 4 Transcriptome sequencing of 6 samples

A ¥R EH i I e B g JRIRTEIEEL Qu/ % Q. /% GCHEA I
Sample Raw reads Clean reads Clean bases G GC percent/ %
Y1 44 561 456 44 165 106 6.62 97. 90 94, 22 57.92
Y2 42 459 926 41 963 552 6.29 97. 80 94.03 57.81
Y3 46 670 050 46 091 438 6.91 97.92 94, 27 57.16
B1 47 594 042 46 601 278 6.99 97. 38 93. 40 56. 83
B2 42 628 970 42 210 564 6.33 97.91 94. 15 55.75
B3 40 326 094 39 961 288 5.99 97. 83 94. 08 57.96
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Table 5 Statistical table of sample genome comparison

FEA B W) 3 B P A EA AT IE 1] He X 28 S li] He %o 2%
Sample Total reads Total map/ % Unique map/ % Multi map/ % Positive map/ % Negative map/ %

Bl 46 601 278 94. 98 86. 22 8.76 43.11 43.10

B2 42 210 564 95. 56 83.97 11.59 42.03 41.94

B3 39 961 288 95. 28 84.76 10.52 42.42 42. 34

Y1 44 165 106 95. 40 83. 54 11. 86 41. 80 41.74

Y2 41 963 552 95. 47 86.92 8. 56 43.47 43.45

Y3 46 091 438 95. 70 85.03 10. 67 42.54 42.49
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GO enrichment analysis
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Fig. 3 GO enrichment analysis of differentially expressed genes (DEGs)
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KEGG enrichment analysis
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Fig. 4 KEEG enrichment analysis of differentially expressed genes (DEGs)
F6 ERFEEE
Table 6 Differentially expressed genes(DEGs)
HH 4 kw1 Fe bk wt AR A L R 4 % P {H /T
Gene name log, apc |log, apc | P value Up/down
novel. 1647 —2.849 39 2. 849 39 0.015 945 T Down
C2845_PM06G12530 —3.931 36 3.931 36 0.034 272 18 Down
C2845_PMO08G08990 —1.794 39 1.794 39 0.000 042 T4 Down
C2845_PMO07G05720 —1.474 74 1.474 74 0.000 403 T Down
C2845_PM16G22550 —1.545 99 1.545 99 0.007 083 14 Down
2845 PM08G21450 —1.904 43 1.904 43 0.008 619 N4 Down
C2845_PM11G22290 —1.000 67 1. 000 67 0.018 919 T Down
C2845_PM15G04300 —4. 880 43 4. 880 43 0.015 582 14 Down
C2845 _PMO02G08740 1.374 31 1.374 31 0.021 107 i Up
C2845_PM04G29280 4.929 72 4.929 72 0.027 628 L9 Up
C2845_PM09G22680 1.370 09 1.370 09 0.013 180 i Up
C2845_PM16G00040 —1.974 25 1.974 25 0.033 825 N Down
C2845_PM16G20900 —4.889 72 4. 889 72 0.017 688 T # Down
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*7 EEEEFEM qRT-PCR IiE
Table 7 gqRT-PCR validation of candidate genes

J R Zk it Expression level of genes

5N i 5

Gene 1D AR Yellow peel A0 Black peel
C2845_PMO06G12530 0. 10 0.78
C2845_PMO08G08990 0.57 2.22
C2845_PMO07G05720 1.73 4.50
C2815_PM16G22550 0.56 1.33
C2845_PM11G22290 1.80 3.89
C2845_PM15G04300 0.08 0. 86
C2845_PM02G08740 0.46 0. 20
C2845_PM04G29280 1.11 0.29
C2845_PM09G22680 0.78 0.46
C2845_PMI16G00040 0.11 0.55
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