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Branch angle

What should be ideal plant architecture (ideotype) of rapeseed?

Low planting density High planting density

Loose plant type Compact plant type

High seed yield



High plant density could prompte seed yield by increased plant population.
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What could we get from other crops

breeding experience?
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Less space but greater yield



LAZYT

® Lazy1is a superstar gene which responsed the gravity.
® Lazy1have much homologues and belonged IGT family, function remains
to be elucidated.
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Genome-wide association study of the branch angle

® Large variation of branch angle had been found from 20° to 67° in
GWAS population.
® We idendified four QTL and one candidate gene BnlLazy1.A03.

MLM model for branch angle
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Lazy1 homologue genes

® Four rapeseed lazy1 homologue
genes share the conserved domains
including TMD, NLS1,NLS2 and EAR
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® Bnlazy1.A03 contained a additional
N-terminal sequence comparing to
other homologues.

® Bnlazy1.A03 and Bnlazy1.C03 with
high expressing level in stem.
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Expression of BnLAZY1. A03in Arabidopsis tissue

BnLAZY1. A0O3 mainly expressed in the lateral roots and branches.
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Superior allele in the Bn/azy1.A03 contributed to agronomic characters
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@ The key SNP mutation at 14 bp (C transform T) resulted in the amino acid replaced by F (serine)
instead of S (phenylalanine), resulting in the destruction of the protein helix structure.

# This specific allele regulates the branch angle and has a significant impact on the branch number,
the pods number, and TSW.



Functional identification of BnLAZY71.A03 gene overexpression

d
RNA Quantitative analysis of BnLAZY71.A03 gene in the overexpression lines.
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Phenotypes of BnLAZY71.A03 overexpression lines

Phenotype of T1 in plant growth room Phenotype of T2 in Field

0

Zhongshuang6 OE-BnLAZY1.A03 (p) OE-BnLAZY1.A03 (6) Zhongshuang6 OE-BnLAZY1.A03 (P)  OE-BnLAZY1.A03 (6)

Overexpression lines of BnLAZY71.A03 (p) have small branch angle and more compact structure.



Branch angle of BnLAZY1.A03 overexpression lines

Apical branch angle from 53° to 42° (21%)
Bottom branch angle from 34° to 24°(29%).
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Yield traits for BnLAZY1.A03 overexpression lines

TSW, Pod number and SY significently increasing, however Seed
number per silique decreasing.
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Overexpression BnLAZY1. A03 (P) significantly increases yield per plant.



Not affecting other agronomic traits except for pod length and plant height
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Construction of Bnla1 Double Target Editing Vector
and ldentification of mutation lines
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Variation detection of target region
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Editing Target detection in all homologues

Bnla1-10-3 Bnla1-10-5
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BnLAZY17gene mutation lines produce larger angle
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BnLAZY1 gene editing line: TSW significently increasing, however
PNMI and SN decreasing.
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Mutation line of BnLAZY1. A03 significantly decreases seed yield.



Summary

* BnLAZY1.A03 contributed to the main-effect QTL of branch angle .

* The superior allele in the BnLAZY1.A03 could been applied to MAS for

small branch angle and seed yield related characters.

* Overexpression lines of BnLAZY1.A03 could decrease branch angle

and mutation lines of BnLAZY1.A03 could enlarge branch angle.

* The issue needs to be furthermore elucidated of BnLAZY1.A03 with

compact structure and seed yield.
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FIE=— - y
e
LIS L__.:i__,."r-r“l'.

i

Hyw

.'_

i 4

i

Wuhan (Yangluo) Agronomic Experimental Station



	Slide Number 1
	Slide Number 2
	Slide Number 3
	What could we get from other crops breeding experience?
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Editing Target detection in all homologues
	Slide Number 19
	Slide Number 20
	Summary
	Slide Number 22

