
Fig 1. Expression analysis of ABIG1. (A) Schematic representation of the HDZIP II genes 
regulated by REV and KAN. Green boxes indicate direct target, green cycles indicate indirect 
targets. ‘Up’ indicates up-regulation, ‘Down’ indicates down-regulation. NC, indicates no 
significant changes. (B) Gus staining expression analysis in pABIG1::GUS-transformed 
Arabidopsis plants. Five-day-old seedlings showing expression in the vascular tissue, Bars = 2 
mm. (C) cotyledons, (D) root, and (E) inflorescence. Bars = 2mm for B, Bar=50 μm for C, D, 
and E. (e) Longitudinal section of the shoot apex at 7 days showing leaf primordia. (F) Cross-
section of young and (G) mature leaves in the shoot apex. Bars = 100 μm for F-G.     
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Fig 2. Overexpression of ABIG1 induces Adaxial-abaxial Polarity Defects. Phenotype of (A) 
WT and (B) dwarf 35S::ABIG1 seedlings. Scanning electron microscopy of (C) WT and (D) 
35S::ABIG1 narrowed leaf blade and leaf primordia showing up-curled phenotype, Bars = 50 μm. 
(E) WT and severe dwarf 35S:ABIG1 of (F) mature plants and (G) reduced inflorescence. (H-K) 
Quantitative measure of leaf size and shape in WT and 35S:ABIG1 12-day-old seedlings. The y-
axis shows the length of true leaf length (H), leaf perimeter (I), area (J) and cell numbers (k). 
Measurements were calculated relative to the wild type in three independent biological 
experiments, *** P<0.001 by Student`s t-test. Wild type plants with normal vein pattern in 
cleared rosette leaves (L), flat leaf blade (M), and vascular bundle organization (P). (P) and (Q) 
are close-up images for (N) and (O) in the black box area, respectively. 35S::ABIG1 showed 
narrow leaf blade and abnormal vein pattern in cleared leaves (M), extreme up-curled leaf blade 
(O), and disorganized vascular bundle (Q). Bars = 50 μm for M and N. Bars = 10 μm for O and P. 
Phenotype of (S) showed up curled leaves in 35S::HAT14 seedlings and (U) rosette leaves. Bars 
= 50 μm for M and N. Bars = 10 μm for O and P. 
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Fig 3. Mutations in ABIG1 and REV affect leaf adaxial formation. (A) Wild-type and (B) 
enhancer trap abig1-1 mutant that showed down-curled leaves. (C-D) Leaves of a rev-6 and a 
rev-6 abig1-1 double mutant exhibited downward leaf curling, with the double mutant showing 
enhanced phenotypes. (E-H) A rev-10d, rev-10d abig1-1 double mutant exhibited upward leaf 
curling phenotypes. (I-J) Leaves of kan123 triple, kan123abig1-1 quadruple mutant. Bars =  
5mm.   

 
 
 
 
 
 

(which was not certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission. 
The copyright holder for this preprintthis version posted June 17, 2021. ; https://doi.org/10.1101/2021.06.16.448748doi: bioRxiv preprint 

https://doi.org/10.1101/2021.06.16.448748


Fig 4. The genetic interaction between ABIG1 and REV-KAN signaling.  
(A) rev-6 mutant.  (B-C) abig1-1 rev-6 showed outgrowth of arrested inflorescence with 
terminated single silique. White arrowhead indicated the arrested axillary bud. (D-F) double 
mutant displayed radialized leaf-like structure in cauline leaves. Bar = 1cm for A-E, Bar = 0.5cm 
for F. (G) kan1-2kan2-1kan3-1 mutant, (H) a close-up image of leaf finger in kan1-2kan2-1kan3-
1 mutant. (I) abig1-1kan1-2kan2-1kan3-1 mutant, (J) a close-up image of abig1-1kan1-2kan2-
1kan3-1 displayed smooth leaf blade. Bar = 1cm in (G)-(J). Bar = cm in (L)-(K).  
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Fig 5. TPL genetically interacts with ABIG1. (A) WT, and (B) abig1-1 seedlings at 10 days 
after germination. (C-E) The tpl-1 mutant displayed pin-shaped, single, and fused cotyledon 
phenotype at the permissive 22 ºC. (F) A true leaf emerged from a fused cotyledon in the tpl-1 
mutant. White arrowhead indicated flatten leaf in tpl-1 mutant. (F-G) The abig1-1 tpl-1 double 
mutant had an enhanced phenotype. White arrowheads indicate shoot-to-root phenotype in the 
double mutant. Double roots were observed when grew at 22 ºC. (I) A cup-shaped true leaf 
formed in the abig1-1 tpl-1 mutant. (J-K) GUS expression pattern of abig1-1 in abig1-1 tpl-1 
mutant. Black arrowheads indicate GUS expression. (L) abig1-1 tpl/+ was a dwarf mutant 
compared with the single mutant. Bar = 5mm. 
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Fig 6. ABIG1 interacts with TPL in vitro and in vivo. (A) Yeast-two-hybrid assay to test the 
interaction between full-length or truncated versions of ABIG1 and TPL proteins. B-gal assays 
were used to indicate the interaction. Constructs 1-7 present the different truncated versions of 
the ABIG1 protein; 1, ABIG1N (amino acid, 1-52); 2, ABIG1NA (aa, 1-52; LXLXL changed to 
AXAXA); 3, ABIGNHD(aa, 1-202); 4, ABIGHD (53-202); 5, ABIG1HDC (53-287); 6, 
ABIG1C (203-287); 7, full-length ABIG1; and 8, REV as a negative control. (B) BiFC assays 
were used to test the ABIG1 interaction with TPL in N. benthamiana leaves. Yellow dots and red 
arrowheads indicate a positive signal. There was no signal detected from the negative control 
REV*-MEK. Bars = 10 μm. 
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