Mg AL R4z 2020, 21(1): 83-93
Journal of Plant Genetic Resources DOl 10.13430/j.cnki.jpgr.20190514001

HERRA B AR TR
SRR L

1,2 1,2 = 2 1,3 = 1,2
F oo, E BUKRMBKLKER Y R
(H SN R 2 ARl 228 , 5 5500255 2 57 M4 RV BH# i SR e I, 37 BH 550006 ; * 31 M 8424 5%, 7+ BH 550005 )

WE: T HBEASAAT AR S EARGAR, BT IR R EIAE SSEEFHNFEALAETEEL, @i
BR=ZZMm¥E(RE A 5824cix WA ZS771r) &3, £ F, PRILE S+ H 4k, 4% “DWSBTL” ., & S A 3, ABHIR it st
LA Fa st B Sh A B AT Ik 3, N A UG AR B BRI P AR IR 4T AT L 4T A5 AT Fe 10 AN A4EA4T A, o R M A L B i,
F) A BSA-seq AL B LM B H AR, A AT AN4EAT S 47 ANEAT, 10 ANh A 4541 5 47 AN ST 347 2 B2 547 (BSA ), K 47 N4k
AL AT AN GSAF A R A R A 3] £ 7 SNP 3k 121998 A, JF B LR % SNP 3£ 1582 AN, £ ChrAL0 # &4k L2 fs 1 A2
KPR B, KR K 6.39 Mb, 4 1405 AME LA B 5 M 10 MEA4EFT S 47 A ZAF L BRA /U A £ 3K 13 1752011 A SNP, 3E
SUR % SNP 3 27723 4, InDel 518420 4~, #£ ChrA03. ChrA04. ChrA06., ChrA07, ChrA10 F= ChrC03 £ & 4% 3£ 19 A~ 5 M3k
H K 69 1E R KR, R 19 % & 5.35 Mb, 4 1143 AME% A, Kl T RA 23290 BE, XA R T A AR R, &2t
—F I, AT ANEAT A B R F 10 NAEAT A B ChrAl0 £ &K LR 2R EAE S, T4 K 194 1.83 Mb,,
ARBFRAE ChrAL0 F &4k L2 45 1 A5 DWSTL Ak 3k B3 R KX ), X —BF R 45 R A My dm 2 4535 A4 AT A 5 pR AL o %
AR A B LR T BT ah

KPR : HE R AT 3K s R B BSA-seq #AK

Low-resolution Mapping of a Qualitative Trait Controlling Plant
Height in Brassica napus L.
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Abstract: Genetic identification of the functional genes causing the erect dwarf-type are of great significance
in academic study and rapeseed breeding. We previously identified a naturally-occurred dwarf mutant ( named
DWS871 ) from a single F, plant by crosses of sterile line 5824 x recovery line 5771R. By making crosses between
the homozygous mutant with a homozygous wild-type line, 47 dwarf rods ( DR ) , 47 high rods ( HR )and 10
homozygous dwarf rod lines( HDR ) were identified for a genetic mapping study. Three bulks were subjected
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for simplified genome sequencing technology ( BSA-seq ) , in order to achieve the preliminary mapping of the
underlying functional genes. A total of 121998 SNPs were detected between 47 dwarves and 47 high-stem mixed
gene pools. 1582 SNPs resulting in non-synonymous mutations were located on ChrA10 chromosome, Interval
length is 6.39 Mb, including 1405 candidate genes. Out of 1752011 SNPs that were obtained between HR and
HDR pools 27723 SNPs led to the non-synonymous mutations. A total of 19 candidate loci were mapped on
ChrA03, ChrA04, ChrA06, ChrA07, ChrA10 and ChrCO03, Interval length is 5.35 Mb , including 1143 candidate
genes. However, these locus showed un-significant associations and need to be further verified. Interestingly, the
association region on the ChrA10 chromosome was revealed by cases and a coincidence interval of 1.83 Mb was
suggested. As a summary, the qualitative locus controlling the plant height in DW871 was mapped on ChrA10
chromosome, and this result laid a good foundation for the future fine mapping of the functional gene in Brassica

napus L.

Key words: Brassica napus L ; plant height gene; BSA-seq technology
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Table 1 Statistics of the sequencing datasets
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Sample Read number Clean Reads Clean Base (%) (%) Av-depth Genome coverage
HR 648.32 324.16 81656.93 95.92 40.12 70.00 95.35
DW, 721.39 360.69 90857.89 95.78 38.99 79.00 95.55
DWW, 133.90 66.95 20056.12 92.27 38.05 18.00 94.24

Q30: FTHHERTAFT 30 MHRAL  BVBAL L T 70 LU s GC: Ml GC i3 SRR AR 56 18 - 225 BRI A 14 7 91 2 2 3 O 5 5 A R

AT,

Q30: the percentage of bases with a mass value greater than or equal to 30 as a percentage of the total number of bases, GC : Sample GC content,
Genome coverage: the percentage of bases covered by the sequence in the reference genome
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Table 2  Statistics of SNP and Indel polymorphisms
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Table 3 statistics of SNP associated region information between DW, and HR mixed pool

Yo (K45 Chromosome 1D JF i ' Start £ End K/ (Mb ) Size JEPUEL Gene number
chrA03 1210000 1330000 0.12 19
chrA03 870000 1150000 0.28 62
chrA04 13460000 13500000 0.04 5
chrA06 23650000 23970000 0.32 60
chrA06 24100000 24390000 0.29 50
chrA07 20960000 24000000 3.04 674
chrA10 12390000 12390000 0 1
chrA10 12440000 12470000 0.03 7
chrA10 12820000 14730000 1.91 419
chrC03 53480000 53490000 0.01 2
chrC03 53520000 53520000 0 1
chrC03 53620000 53810000 0.19 30
chrC03 53920000 53990000 0.07 7
K Total — — 6.31 1337
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Fig.6 Distribution of ED association value of InDel in DW, and HR mixed pool on chromosomes
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Table 4 InDel correlation area information statistics
between DW, and HR mixed pool

N
REEES  OFRRE gm0
(Mb) Gene
Chromosome ID Start End .
Size number

chrA03 850000 1340000 0.49 96
chrA04 12730000 12770000 0.04 6
chrA04 13460000 13470000 0.01 2
chrA06 23660000 23840000 0.18 32
chrA06 23890000 23940000 0.05 10
chrA06 24210000 24380000 0.17 26
chrA07 21040000 22920000 1.88 405
chrA07 23080000 23110000 0.03 7
chrA07 23290000 23320000 0.03 8
chrAQ7 23340000 23340000 0 1
chrA07 23360000 23360000 0 1
chrA07 23380000 23380000 0 1
chrA07 23400000 23510000 0.11 24
chrA07 23610000 24000000 0.39 109
chrA10 12870000 14700000 1.83 396
chrC03 53230000 54310000 1.08 116
B Total — — 6.29 1240

X} DW, 5 HR i it [i] SNP I InDel ¢ 1t [X.
I #F 47 9 %6, DW, 5 HR IR 1t 5] SNP Al InDel %
B X daf 2% SR A2 4B, 7E ChrAO3 ., ChrA04 . ChrA06
ChrA07. ChrA10 i1 ChrC03 | 75 3] 19 4> 5 Pk
*Hjtéﬁﬁﬁilzbjz, MK M 535 Mb(£5), XKHk
DX s P el 2 FE TR 1143 A4, SR R A 21 B G
I 1, 3 /\l:irﬁﬁﬁﬁ%%{?xﬁﬁ PRI, T Bt —
LAl

3 4 DW, i PRR Tth F1 DW, 35 R 3t 3K 75 1Y)
fige 1 X 8 2% 2R, DW, 3 AT it A DW, JE (R TR it
(B ZR A% 1Y O IR X Bl & A, # & X [3] 2 ChrA10 I
12.87~14.70 Mb &b, K J# 4 1.83 Mb, R, TA S #5
il DW871 &A1 I PR H T B 43 F ChrAL10 JCIHK X 45§,
12.87~14.70 Mb 4t
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Table 5 Statistics of associated area information in DW,

and HR mixed pool
T I P s
Chromosome 1D Start End ( ,\_Ab ) Gene
Size number

chrA03 1210000 1330000  0.12 19
chrA03 870000 1150000  0.28 62
chrA04 13460000 13470000  0.01 2
chrA06 23660000 23840000  0.18 32
chrA06 23890000 23940000  0.05 10
chrA06 24210000 24380000  0.17 26
chrA07 21040000 22920000  1.88 405
chrA07 23080000 23110000  0.03 7
chrA07 23290000 23320000  0.03 8
chrA07 23340000 23340000 O 1
chrA07 23360000 23360000 O 1
chrA07 23380000 23380000 O 1
chrA07 23400000 23510000  0.11 24
chrA07 23610000 24000000  0.39 109
chrA10 12870000 14700000  1.83 396
chrC03 53480000 53490000  0.01 2
chrC03 53520000 53520000 O 1
chrC03 53620000 53810000  0.19 30
chrC03 53920000 53990000  0.07 7
A Total — — 5.35 1143

24 (FEXENERERE

AR A BLAST 2 51 ok 1 X 1] 1A 24 1) 6 )
EA TR , DWW, 5 PR TR b A ke DX sk Ry v A 31
1405 LR, Hor e J2 PR TR b [ A7 e e ) 58 AR o
LR R E 201 A5 DWW, 5 PR TR b fi 32k Xk phy 7
P 1142 /> FE DY, JH rp o7 5 DRV 3t 1) A7 A R [R]
RAFFER LR B3 202 4, B fith 58748 3 R AL 33 B2 5]
46 1~ (3 6),

3 itie

A 55 F BSA-seq il 7 #5 A, o F H 5
RURRFT 0 S v DR 6 56 DX A R . 0 25 o 7
T H W TR AR R LT AR TR I S AR i R R PR X
£ DW, 5 HR JE [R] IR 3t [] sz ) 2] 1 4 i 3 X3,
i 35 IX 7] (32 T Y2 (a4 ChrAL0 |-, 45 2 X 8] 3 il
11.00~17.39 Mb, K JE & 6.39 Mb; 7£ DW, 5 HR %t
PRI 3t 1] 6 R A5 19 4~ 5 MR AR G 9 i 28 X3, 4
4 T ChrA03 . ChrA04, ChrA06 . ChrA07 , ChrA10
F1ChrCo3 |-, & K JiF 4 5.35 Mb,, ¢ BE [X Ja py 3t
AL HE P 1143 A, SR T T A A B 38 I {E, 13X >
X SR AR T BE SRR PH P X 3, T Btk — AL e, AR
DWW, J P TRl A1 DW, S PR R Tt 3R A5 A ik DX Il 2%
e, DW, 5 K1 i 11 DW, 5 [R] TR b [ 3R 75 1 S B
X 4, A X H 2 ChrA10 | 12.87~14.70 Mb,
KBl 1.83 Mb, AAFFEAE ChrAL0 4L ({4 I 22 fif
1/~ DW8TL Bk PRIk B 3 IR IX [A], 3X —F5e 45
SRR A A H S BB FT LT AR S bk R R
PHBEE T R AFSEa

TEAM S, 72 DW, LR Gt 5 HR JEPRR
AllE] ChrAL0 L3R4S 1AMk IX 3, 7 1405 /i
TEILIA, e DB K M B B 2 |, B AN e
Jrs o ke o 32 R 7E e (5L RS A 07 B 5 7E DWW, A
R4 rh, & Bl ChrA03, ChrA04 . ChrA06 , ChrA10
F1 ChrC03 |- A7 19 A~ 5 PR AH OC 19 i 328 X J,
KR XA 22, 2 A FE PR I 7 M 45 SR AFFEAR K
225 JER N fE & DW, 45 B AT AR A 5 Hk 2
DWW, 3 PR th B A e A 3 R A 5 SR AR LA 1
AR R AT L AR 2 Fh M2 SR A 255 .
16 2 N IEPITR A ML) ChrAL0 | [R) i 5 7 3 1% X
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Table 6 Statistics of gene annotations in candidate areas of DW, mixing pool and DW, mixing pool

Bk

e HEIRE N Tk T I N AL

DIREE R Gene number Non-Syn gene number Frame-shift gene number
Annotated_databases

DW, DW, DW, DW, DW,
GO 1233 990 166 169 34
KEGG 351 285 39 26 4
COG 519 431 52 46 10
NR 1403 1141 201 202 46
NT 1391 1128 199 199 45
trEMBL 1403 1141 201 202 46
SwissProt 1064 852 147 144 32
K Total 1405 1142 201 202 46
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