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Using QTL-seq to Mine Genes Related to Petiole Length of Cabbage
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Abstract The length of the petiole determines the area of a single plant. It is great significance to mining genes
related to the length of the petiole of cabbage. In this experiment, short-petiole of high-bred line 301 (male parent),
long-petiole of high-bred line 294 (female parent) and its F, were used as materials. Extreme trait materials were
selected from F, (30 long-petiole and 30 short-petiole materials) were used to construct pools of DNA. The candidate
genes related to the petiole length of cabbage were mining using combination of QTL-seq and SNP / InDel-index. In
this study, six candidate genes controlling the petiole length were identified from genome of cabbage. Seven
candidate genes were enriched in the three pathways of SKUS protein coding, (XTH) coding and plant cell wall
synthesis. This study provides a reference for cloning of genes related to petiole length in cabbage.
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Figure 1 Parents and phenotypic trait of study population
Note: A: Parents of study population; B: phenotypic trait
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Figure 2 Normal distribution and Q-Q plot of the statistical data
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of the study population
Note: A: Normal distribution of the study population; B: Q-Q plot
of the statistical data of the study population
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Table 1 Quality statistics of sequencing data
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Sequencing information Short Petiole group pool Long Petiole group pool
A % reads 47233389 47822505 56254445 55 148 667

clean reads

Q30 Jii & (%) 92.15 92.19 92.29 92.46

Q30 (%)

FEil GC & 2(%) 37.60 37.73 37.12 37.39

GC num (%)

EEXT2(%) 94.01 93.44 92.41 92.32

Mapped (%)

bt 1) 22 L K 4 B 5 17 1A 4 reads %5 H ELA(%)  79.79 78.20 77.39 78.43
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Table 2 Alignment statistics of sequencing data to the reference genome

i W3R 1 A read T % (%) 54~ read % 75 (%) 10 A read 7 35
ID Ave-depth Cov-ratio—1x (%) Cov-ratio—5x (%) Cov-ratio—10x (%)
301 21 92.43 88.37 83.13

294 20 92.62 88.29 82.41

K AR R 21 95.74 91.28 84.52

SP-pool

SRR 20 96.20 91.11 83.69

LP-pool
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Figure 3 SNP statistics and BSA analysis

Note: A: Venn diagram of SNP in the four pools; B: SNP-index algorithm to map target gene; C: Venn diagram of InDel in the four

pools; D: InDel-index algorithm to target gene
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Table 3 Related area information statistics

Getufhdm s ite F(bp) 2 1i(bp) K JZ (Mb) B
Chromosome ID Start (bp) End (bp) Size (Mb) Gene Number
C3 18 400 000 18 440 000 0.040 6

C3 18 460 000 18 650 000 0.190 20

C3 18 760 000 18 830 000 0.070 12

C3 18 850 000 22 180 000 3.330 494

C3 22 250 000 22 260 000 0.010 2

C3 22 650 000 23370 000 0.720 124

C3 23 470 000 23 500 000 0.030 5

Total

663
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Table 4 Statistics of annotation information in candidate regions

R H ¥ JETF] L RAR TR A
Annotated databases Gene Num Non_Syn Gene Num FRAME_ SHIFT Gene Num
NR 604 354 108
NT 580 339 100
trEMBL 609 356 108
SwissProt 440 258 75
GO 421 238 58
KEGG 193 105 22
COG 185 102 26
Total 614 357 108
5 Rk R R EE
Table 5 Candidate gene information
230 AR ks E ZERHE AR RERER
Trans ID Variant Chrom Pos Ref Alt Description
LOC103858641  [A] L A C3 19414180 G C SR i ity R i P | PR
SYNONYMOUS Pectinesterase/pectinesterase inhibitor
LOC103858631  [A] L FAZ C3 22225111 A G SKU5 HH
SYNONYMOUS SKUS protein
LOC103859103  HE[A] L 77A% C3 22695142 T C SKU5 HH
NON_SYNONYMOUS SKUS protein
LOC103860115  [H] SLHRAR C3 21884611 A C At4g38940 B H
SYNONYMOUS At4g38940 protein
LOC103859141 dE[A] L JAF c3 22955976 G T R B A A K MR 1 9
NON_SYNONYMOUS Xyloglucanendotrans glucosylase/
hydrolase protein 9
LOC103858712  dE[A] L JAF c3 20159059 C A R B A A K R 1 9

NON_SYNONYMOUS

xyloglucan endotrans glucosylase/

hydrolase protein 9
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