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|dentification of PDS for white kernels in maize via RNA-seq
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Abstract To verify the possibilities of RNA-seq in cloning qualitative genes in maize, here, an ethyl methane sulfonate
(EMS)-induced mutant for white kernels in maize with B73 background are taken as study material. A total of 138
mutant sites are identified in the developing kernels 15 d after pollination of the EMS mutant,and 36.96% (51/138) of
these sites have high/moderate effects on these genes functions. Among which,a stop gained pds mutant was identified
and confirmed by resequencing. PDS encodes a phytoene desaturase, which functions in the upstream of carotenoids
biosynthesis. The results in the blocked biosynthesis of maize kernel carotenoids, which leads to the white kernels. The

results indicate that RNA-seq is really an accurate and time saving way to identify the EMS-induced mutant genes in
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AN B TB Green™ Premix Ex Tag™ 11 (Tl
RNaseH Plus) 35 & 4 5 22 74 Fn B A= B0 52 83 )
15 d kFkE B 2 ik 4 0 47 52 i 9¢ 5t %€ i PCR(RT-
qPCR) TSI W3R 1,

x1 XHARFASIMEINER

Table 1 List of primers used in this study

S| 51945 S1FE (5" ~3")

Item Name of primer Sequence of primer (5'—3")
B pdsF GATTTTCCAAGACCTCCA
Resequencing verification pds-R AAACCTCATCGTTCACCC
S % 56 4 PCR gpds-F CTGGAGAAGTTGGTGGGA
qRT-PCR qpdsR CATTGAACGGTTTGGGTC
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2.1 RIS ems0547 BIRBFIE 5B E D

TRASK ems0547 5854 1 B73 %f e KEbr 5 40 1
FE R (K 1), AR B73 kR 22 B0 IE B
B T 58 78 fACORF R T 2 3R B i 1 Ak (B 1)),
T8 RS 288K ems0547 M 524 4k, Bk

25250 K TR G 5 AF A0 AR R 5/ AR oK 4y
o RA M. Al UL AT AR B B73, ems0547
RMRFIRGE MR 1585 (B 1)),

X4 A ZRE R B FURPRLE AT SE AT R
PR R RLECE I 3 ¢ 1 B (R R R
FLEATRL 3" <<yl s =3. 84 P=>0.05; % 2), X%
B 32 9 28 AP L B 11 A I P B PR
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() B73 il ems0547 ¥FRLATHAEEATE (Bar=1 cm) ; (b)B73 Fl ems0547 4 fli $54E (Bar=1 cm)
(a) Kernel phenotypes of B73 and ems0547 ; (b) Seedling phenotypes of B73 and ems0547
B1 EXBXRBFLR BI3 REM ems0547 ¥4I (a) A4 H (b) IR
Fig. 1 The kernel and seedling phenotypes of B73 (a)and ems0547 (b)
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Table 2 Chi-square test for the number of yellow-white seeds from heterozygous ears

kL 4 5 BT R R SRER F R & k7 E P{H
1D Yellow kernel number White kernel number X P-value
35-1 181 69 0.901 0. 342
36-2 186 63 0.012 0.913
36-7 182 48 2.093 0. 148
37-1 181 72 1.614 0. 204

2.2 REMSEIFIER HRFE

X2 AR R ems0547 F2Hy J5 15 d B9 ¥ R0 i 47
RNA-seq, 345 11. 65 G clean data(7. 8 X107 bp
clean data, Accession Number; SRP161537), | /¢
WHE N 72X, KRR clean reads 5 £k B73 =
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FX., fEIERZ .5 B73 2% F I #t17 X,
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GVRFAES3 BT o A BE 51 /> AT R T 5 PX] D e 7 2E 52 el 11
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W, e A F Mg £AE R o E NE
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JERAKIAE DRGSR NS A
AR N DY, BA R Bon . F i PDS HH ) fig
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FIEY 4 NG SRAR I, K BRI 58 78 67 o5, BE W6 41 4 1 45
FWE B %S F CAG RAE WL E 1 F TAG,
A5G SEARTE A B — B Y 2 IKRE JE B R 220k .
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Fig. 2 Functional classification of 51 genes
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PDS GTTTACAGTGG
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400 * 410
PDS GTTTATAGTGG
ems0547
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(b) CAG—TAG
To01 m—+ HHH—H—HHH— B |
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1004 | He1
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To08 [ HEHL]
009 CHED

()PDS Z 5 Wb [ i . 75 PDS JCHERG ALV T » 15- -\ S0 36 A 20 R 4 2 20 PDS 1 fif b I 4

AR 9.15,9- =R #I S N FE L () PDS [y R S5 .

RS FRRANL . T001-T009 7351 PDS £ H 1Y

9 ANAREFE A, ()B4 B73 FIGEARK ems0547 (155 [LEL (d)i(ﬂ‘ﬂfh%ﬁﬂ’hﬂwﬂuivi’%n‘kxu"T
(a) The catalytic reactions by PDS. The PDS enzyme catalyzes 15-cis-phytoene to produce 9,15, 9 -tri-cis-z-

carotene with two consecutive steps of reaction. (b) Gene structure of PDS. The red stars refer to the mutation

site. TOO1-T009 are 9 different transcripts of PDS gene,respectively. (¢) Sequence comparison of the mutation site

in wide type and ems0547

. (d) The sequence profiles in sequence validation The red stars refer to the mutation site.

3 PDSE SRy R (EEESMIEDFRIE

Fig. 3 The catalytic reactions by PDS,gene structure of PDS and resequencing verification
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Fig. 4 Expression pattern of PDS in B73 and ems0547
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