
���������	
���
������������������	��
���
����

������
�����������
���
��������������������
�
	��������������
�
�����������������
�������������������� !�����	�����!�"������������������
���#$�%�&���������'#��� ��������� �
��
(���� ��)�������������*++%�����������#��������
����#�
���,� �-�+�.� ��	���� �����
�������������/�����
�
	�������������
	���������"
���������������������0�����������������1�

������	��
�����2�������� �����3�12����4�5���
�

�������#����������
1� ����6��������������
���
����������7�����������/�8�+�+&����1�!������������ 

0  

40  

80  

120  

160  

200  

 Line 

G
ra

in
 y

ie
ld

 (g
 p

ro
t-1

) WT 
art1 

0  

50  

100  

150  

200  

250  

 Line 

S
ho

ot
 d

ry
 w

ei
gh

t (
g 

pl
an

t-1
) 

WT 
art1 

�� ��

��
��

��
��

Supplemental Data. Yamaji et al. (2009). A Zn-finger transcription factor ART1 regulates multiple genes implicated 
in aluminum tolerance in rice.
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Supplemental Figure 3.  Map-
based cloning of ART1. 
(A) Rough mapping of ART1 on 
the short arm of chromosome 12. 
Forty-six F2 mutants from art1/
Kasalath population were used 
and genetic distances (cM) 
between two neighbor markers 
were shown. (B) Fine mapping of 
ART1 by using 986 F2 plants from 
art1/Kasalath population. Vertical 
lines represent molecular markers 
and the numbers below them 
indicate recombinants between 
each marker and the gene. 
Overlapped horizontal lines 
indicate the BAC clones. ART1 
was finally mapped to a 38.5 kb 
candidate region between InDel 
marker MaOs1250 and 
MaOs1246. (C) Cloning of ART1. 
Six candidate genes are predicted 
to be located in the 38.5 kb region 
based on the pseudomolecules of 
genome annotation on TIGR 
website. Sequencing of the ORFs 
of the six candidate genes 
revealed that one gene (black 
box) had one-bp deletion in the 
mutant. The gene has no intron 
and is 1398 bp in length. The one-
bp (G) deletion in the mutant is 
indicated, 953 bp from the ATG.  
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Supplemental Table 1.   Primers for InDel markers used in mapping ART1 �

Primer Name Forward (5'---------3') Reverse (5'---------3') 
C62896 GAGAAATCAAATCGGGCCAC AAGGGCAAGATGCATTCGAC 

MaOs1210 CGCAGGGAAGCAAAATTAAC CACCTTATGGAGCATTCAGTTGTA 
MaOs1219 CCCATGTAGAAGCCAAAGATAAG CGTTGGATGATGATGGAAGG 
MaOs1221 CTGCCTGCTGGATAGGACTTT GTTTTCGCTGGATCTTTTGGTA 
MaOs1229 TTCCTCATGGGATCACTTGC TGGTGCATCAGCCATAAAACT 
MaOs1237 GGCTACACTTATTTTGCGACG ACCTCCAACTACCCACTCACC 
MaOs1239 TGAGGGCACAAATGAATGG AAATCTGACGAGCGACAAAAG 
MaOs1244 TTATTCCACCAAAGATTAAGGG GGTTCTGATTCCAAGTCACAGG 
MaOs1246 TTACGGTCAACAATTCACCAA CAAGAATTTAGAAACGAAAGGGAG 
MaOs1248 GCCCGCTTCTTCTTGTGG CCTCCGTCCTCTGGTGCTAC 
MaOs1249 GAGCATTGCCCTTTTACACC CCACTGGGATTCTCACTTCG 
MaOs1250 GTTCATAGGGCAAAATGGTTAAG TACCGAGCAGGCGAGTAGG 


