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Molecular genetics of leaf shape variation in wild plants
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To understand molecular mechanism regulating plant leaf shape variation,
this study conducted leaf anatomy of narrow leaves in rheophytic plants which grow in riverbanks.
The development of narrow leaf shape was found to be mainly caused by active cell division and
proliferation. Immunohistochemical analysis suggested that auxin accumulation in the top and base of

the leaf blade could promote activation of cell proliferation and development the main vein,
leading to the longitudinal elongation of leaf blade. Transcriptome analysis showed that the
auxin-related genes were significantly activated in developing leaves. Comparative analysis between
rheophytic plants and their closely related species with broad leaves showed that the expression
patterns of several genes regulating auxin transport and signaling were significantly different in
the young leaves between the narrow and broad leaves. These genes are the candidates that could play
important roles in leaf shape variation.
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RNA-seq
FDR P-value < 0.01

Differentially
Expressed Genes: DEGs
DEGs 3,921 1,746
5,895
DEGs Gene Ontology: GO
142,648
GO
GO Fisher's Exact
Test
Carbohydrate

YUC



PIN/PILS AUXIT/LAX KAWACHI, Suzu

AFB
AUX/IAA ARF
266
32
12 1
19
12
9
3
REENRONIA—F >
FRE HE (9P LE (%3 EEE T OB L B

B AIPINL ")
AIPINL
alpiss | PlN/.PILS premy
Al PILS1 family
Al PIN2
AIPIN7

B AlLAX1 J— LAX family | &%
A T mafamily [57 e |
AIARF6 )
Al ARF1
Al ARF1
Al ARF3
Al ARF3 ARF ey
Al ARF11 B family
Al ARF11
Al ARF18
Al ARF18
Al ARF9 I

3
3
80 2016

o
MITSUL, Yuki

*
KOMATSU, Kenji
SAKAGUCHI, Tatsuya




