Additional file 2
(A) Gene and aligned protein sequence of wild-type xyr1/Xyr1
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ATGTTGTCCAATCCTCTCCGTCGCTATTCTGCCTACCCCGACATCTCCTCGGCGTCATTTGACCCGAACTACCATGGCTC
M L S N P L R R Y S A Y P D I S S A S F D P N Y H G S
ACAGTCGCATCTCCACTCGATCAACGTCAACACATTCGGCAACAGCCACCCCTATCCCATGCAGCACCTCGCACAGCATG
Q S H L H S I N V N T F G N S H P Y P M Q H L A Q H
CGGAGCTTTCGAGTTCACGCATGATAAGGGCCAGTCCGGTGCAGCCAAAGCAGCGCCAGGGCTCTCTTATTGCTGCCAGG
AE L S $S S R M I R A S P V Q P K QR Q G S L I A A R
AAGAATTCAACGGGTACTGCTGGGCCCATTCGGCGGAGGATCAGTCGCGCTTGTGACCAGTGCAACCAGCTTCGTACCAA
K N s T G T A G P I R R R I S R A C D OQ C N Q L R T K
GTGCGATGGCTTACACCCATGTGCCCATTGTATAG gtatgtcccttttcctctacacagtgatgectgcgctcaagecacat
c D G L H P C A H C I
gtactgatcgatcttgtttag AATTCGGCCTTGGATGCGAATATGTCCGAGAGAGAAAGAAGCGTGGCAAAGCTTCGCGC
E F G L G C E Y V R E R K K R G K A S R
AAGGATATTGCTGCCCAGCAAGCCGCGGCGGCTGCAGCACAACACTCCGGCCAGGTCCAGGATGGTCCAGAGGATCAACA
K DI A A Q Q A A A A A A Q H S G Q V 0 D G P E D O H
TCGCAAACTCTCACGCCAGCAAAGCGAATCTTCGCGTGGCAGCGCTGAGCTTGCCCAGCCTGCCCACGACCCGCCTCATG
R K L. s R 9 0 S E s S R G S A E L A Q P A H D P P H
GCCACATTGAGGGCTCTGTCAGCTCCTTCAGCGACAATGGCCTTTCCCAGCATGCTGCCATGGGCGGCATGGATGGCCTG
G H I E G S vs SsS F¥F S DNGIL S Q H A A MG G M D G L
GAAGATCACCATGGCCACGTCGGAGTTGATCCTGCCCTGGGCCGAACTCAGCTGGAAGCGTCATCAGCAATGGGCCTGGG
E D HHGHV GV D P AILGIRT QL EAS S A MG L G
CGCATACGGTGAAGTCCACCCCGGCTATGAGAGCCCCGGCATGAATGGCCATGTGATGGTGCCCCCGTCGTATGGCGCGC
A 'Y G E V H P G Y E S P GM NG HV M V P P S Y G A
AGACCACCATGGCCGGGTATTCCGGTATCTCGTATGCTGCGCAAGCCCCGAGTCCGGCTACGTATAGCAGCGACGGTAAC
Q T T M A G Y S G I S Y A A Q A P S P A T Y S S D G N
TTTCGACTCACCGGTCACATCCATGATTACCCGCTGGCAAATGGGAGCTCGCCCTCATGGGGAGTCTCGCTGGCCTCGCC
F R L T G H I H DY P L A N G S S P S W G V S L A S P
TTCGAACCAGTTCCAGCTTCAGCTCTCGCAGCCCATCTTCAAGCAAAGCGATTTGCGATATCCTGTGCTTGAGCCTCTGC
s N o F 0 L. 0L S ¢ p I F K Q S D L R Y P V L E P L
TGCCTCACCTGGGAAACATCCTCCCCGTGTCTTTGGCGTGCGATCTGATTGACCTGTACTTCTCCTCGTCTTCATCAGCA
L p H L GNTI L P Vs L A CDUL I DIL Y F S s s S S A
CAGATGCACCCAATGTCCCCATACGTTCTGGGCTTCGTCTTCCGGAAGCGCTCCTTCTTGCACCCCACGAACCCACGAAG
Q M H P M S P Y V L G F V F R K R S F L H P T N P R R
GTGCCAGCCCGCGCTGCTTGCGAGCATGCTGTGGGTGGCGGCACAGACTAGCGAAGCGTCCTTCTTGACGAGCCTGCCGT
c o P AL L A S ML WV A AQ T S E A S F L T S L P
CGGCGAGGAGCAAGGTCTGCCAGAAGCTGCTCGAGCTGACCGTTGGGCTTCTTCAGCCCCTGATCCACACCGGCACCAAC
S AR S K Vv C(©Q K L L £ L T™ Vv G L L ¢ P L I H T G T N
AGCCCGTCTCCCAAGACTAGCCCCGTCGTCGGTGCTGCTGCCCTGGGAGTTCTTGGGGTGGCCATGCCGGGCTCGCTGAA
s p S P K T s p VV G A A A L G VL GV A M P G S L N
CATGGATTCACTGGCCGGCGAAACGGGTGCTTTTGGGGCCATAGGGAGCCTTGACGACGTCATCACCTATGTGCACCTCG
M D S L A G E T GG A F G A I G S L DDV I T Y V H L
CCACGGTCGTCTCGGCCAGCGAGTACAAGGGCGCCAGCCTGCGGTGGTGGGGTGCGGCATGGTCTCTCGCCAGAGAGCTC
A T Vv v s A S E Y K G A S L R W WG A A W S L A R E L
AAGCTTGGCCGTGAGCTGCCGCCTGGCAATCCACCTGCCAACCAGGAGGACGGCGAGGGCCTTAGCGAAGACGTGGATGA
K L. G R EL P P GNP P AN QE D G E G L S E D V D E
GCACGACTTGAACAGAAACAACACTCGCTTCGTGACGGAAGAGGAGCGCGAAGAGCGACGGCGAGCATGGTGGCTCGTTT
H D L N R NN TR F V T E E E R E E R R R A W W L V
ACATCGTCGACAGGCACCTGGCGCTCTGCTACAACCGCCCCTTGTTTCTTCTGGACAGCGAGTGCAGCGACTTGTACCAC
y T v b R B L AL CY N R P L F L L DS E C S D L Y H
CCGATGGACGACATCAAGTGGCAGGCAGGCAAATTTCGCAGCCACGATGCAGGGAACTCCAGCATCAACATCGATAGCTC
Pp M D DI K W QA G K F R S H DA GN S S I N I D S S
CATGACGGACGAGTTTGGCGATAGTCCCCGGGCGGCTCGCGGCGCACACTACGAGTGCCGCGGTCGTAGCATTTTTGGCT
M T D E F G D S P R A A R G A H Y E CR G R S I F G
ACTTCTTGTCCTTGATGACAATCCTGGGCGAGATTGTCGATGTCCACCATGCTAAAAGCCACCCCCGGTTCGGCGTTGGA
Yy ¥ L s . ~» T I L G E I VvV D V H H A K S H P R F G V G
TTCCGCTCCGCGCGGGATTGGGACGAGCAGGTTGCTGAAATCACCCGACACCTGGACATGTATGAGGAGAGCCTCAAGAG
F R S A R DWDE Q V A E I TR HUL DM Y E E S L K R
GTTCGTGGCCAAGCATCTGCCATTGTCCTCAAAGGACAAGGAGCAGCATGAGATGCACGACAGTGGAGCGGTAACAGACA
F V A K H L P L S S KD K E Q H E M H D S G A V T D
TGCAATCTCCACTCTCGGTGCGGACCAACGCGTCCAGCCGCATGACGGAGAGCGAGATCCAGGCCAGCATCGTGGTGGCT
M 0 s p L S V RTNA S S R M T E S E I QQ A S I V V A
TACAGCACCCATGTGATGCATGTCCTCCACATCCTCCTTGCGGATAAGTGGGATCCCATCAACCTTCTAGACGACGACGA
y s T H V M H V L. H I L L A D K W D P I N L L D D D D
CTTGTGGATCTCGTCGGAAGGATTCGTGACGGCGACGAGCCACGCGGTATCGGCTGCCGAAGCTATTAGCCAGATTCTCG
L w 1 s s E G F V T A T S H A V S A A E A I s QQ I L
AGTTTGACCCTGGCCTGGAGTTTATGCCATTCTTCTACGGCGTCTATCTCCTGCAGGGTTCCTTCCTCCTCCTGCTCATC
E F D P G L E F M P F F Y G VY L L Q0 G S F L L L L I
GCCGACAAGCTGCAGGCCGAAGCGTCTCCAAGCGTCATCAAGGCTTGCGAGACCATTGTTAGGGCACACGAAGCTTGCGT
AD K L Q A E A S P S Vv I K A CE T I V R A HE A C V
TGTGACGCTGAGCACAGAGTATCAG gtaagccctatcagttcaaacgtctatcttgctgtgaatcaaagactgacttgga
v T L S T E Y 0O
catcag CGCAACTTTAGCAAGGTTATGCGAAGCGCGCTGGCTCTGATTCGGGGCCGTGTGCCGGAAGATTTAGCTGAGCA
R N F S K VMR S A L A L I R G R V P E D L A E Q
GCAGCAGCGACGACGCGAGCTTCTTGCACTATACCGATGGACTGGTAACGGAACCGGTCTGGCCCTCTAA
Q O R R R E L L A L Y R W T G N G T G L A L -



Additional file 2 (continued)
(B) Gene and aligned protein sequence of mutated xyr1/Xyr1
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ATGTTGTCCAATCCTCTCCGTCGCTATTCTGCCTACCCCGACATCTCCTCGGCGTCATTTGACCCGAACTACCATGGCTC
M L S NP L R R Y S A Y P D I S S A S F D P N Y H G S
ACAGTCGCATCTCCACTCGATCAACGTCAACACATTCGGCAACAGCCACCCCTATCCCATGCAGCACCTCGCACAGCATG
Q S H L H S I NV N T F G N S HP Y P M Q H L A Q H
CGGAGCTTTCGAGTTCACGCATGATAAGGGCCAGTCCGGTGCAGCCAAAGCAGCGCCAGGGCTCTCTTATTGCTGCCAGG
A E L S S S R M I R A S P V Q P K Q0 R Q G S L I A A R
AAGAATTCAACGGGTACTGCTGGGCCCATTCGGCGGAGGATCAGTCGCGCTTGTGACCAGTGCAACCAGCTTCGTACCAA
K N s T G T A G P I R R R I S R A C D OO C N O L R T K
GTGCGATGGCTTACACCCATGTGCCCATTGTATAG gtatgtcccttttcctctacacagtgatgectgcgctcaagecacat

c b G L H P C A H C I
gtactgatcgatcttgtttag AATTCGGCCTTGGATGCGAATATGTCCGAGAGAGAAAGAAGCGTGGCAAAGCTTCGCGC
EF G L G C E Y V R ER K KR G K A S R
AAGGATATTGCTGCCCAGCAAGCCGCGGCGGCTGCAGCACAACACTCCGGCCAGGTCCAGGATGGTCCAGAGGATCAACA
K b I A A Q Q A A A A A A Q H S G Q V 0 D G P E D Q H
TCGCAAACTCTCACGCCAGCAAAGCGAATCTTCGCGTGGCAGCGCTGAGCTTGCCCAGCCTGCCCACGACCCGCCTCATG
R K L. s R 0 @ S E S S R G S A E L A Q P A H D P P H
GCCACATTGAGGGCTCTGTCAGCTCCTTCAGCGACAATGGCCTTTCCCAGCATGCTGCCATGGGCGGCATGGATGGCCTG
G H I E G s Vv s s F s DN G L S Q H A A MG G M D G L
GAAGATCACCATGGCCACGTCGGAGTTGATCCTGCCCTGGGCCGAACTCAGCTGGAAGCGTCATCAGCAATGGGCCTGGG
E D HHGHV G VD PAILGI RTOQUL EAS S A MG L G
CGCATACGGTGAAGTCCACCCCGGCTATGAGAGCCCCGGCATGAATGGCCATGTGATGGTGCCCCCGTCGTATGGCGCGE
A Y G E V HP GY E S P GMNGH VMV P P S Y G A
AGACCACCATGGCCGGGTATTCCGGTATCTCGTATGCTGCGCAAGCCCCGAGTCCGGCTACGTATAGCAGCGACGGTAAC
o T T M A G Y S G I s YA A Q A P S P A T Y S S D G N
TTTCGACTCACCGGTCACATCCATGATTACCCGCTGGCAAATGGGAGCTCGCCCTCATGGGGAGTCTCGCTGGCCTCGCC
F R L T G H I H DY P L A NG S s P S W G V s L A S P
TTCGAACCAGTTCCAGCTTCAGCTCTCGCAGCCCATCTTCAAGCAAAGCGATTTGCGATATCCTGTGCTTGAGCCTCTGC
s N ¢ F 0 L 0 L S ¢ p I F K QQ s D L R Y P V L E P L
TGCCTCACCTGGGAAACATCCTCCCCGTGTCTTTGGCGTGCGATCTGATTGACCTGTACTTCTCCTCGTCTTCATCAGCA
L p H L G NI L PV s L ACDUL I DIL Y F S S S S S A
CAGATGCACCCAATGTCCCCATACGTTCTGGGCTTCGTCTTCCGGAAGCGCTCCTTCTTGCACCCCACGAACCCACGAAG
o M H p M S P Y V L G F VF R KR S F L HP T N P R R
GTGCCAGCCCGCGCTGCTTGCGAGCATGCTGTGGGTGGCGGCACAGACTAGCGAAGCGTCCTTCTTGACGAGCCTGCCGT
c o P AL L A S ML WV AAQT S EA S F L T S L P
CGGCGAGGAGCAAGGTCTGCCAGAAGCTGCTCGAGCTGACCGTTGGGCTTCTTCAGCCCCTGATCCACACCGGCACCAAC
s AR S K Vv C o K L L £ L TV GG L L Q P L I H T G T N
AGCCCGTCTCCCAAGACTAGCCCCGTCGTCGGTGCTGCTGCCCTGGGAGTTCTTGGGGTGGCCATGCCGGGCTCGCTGAA
s p s P K T S p V V GA AAL GV L GV A M P G S L N
CATGGATTCACTGGCCGGCGAAACGGGTGCTTTTGGGGCCATAGGGAGCCTTGACGACGTCATCACCTATGTGCACCTCG
M D S L A G E T G A F G A I G S L DDV I T Y V H L
CCACGGTCGTCTCGGCCAGCGAGTACAAGGGCGCCAGCCTGCGGTGGTGGGGTGCGGCATGGTCTCTCGCCAGAGAGCTC
A T V V S A S E Y K GG A S L R W W G A AW S L A R E L
AAGCTTGGCCGTGAGCTGCCGCCTGGCAATCCACCTGCCAACCAGGAGGACGGCGAGGGCCTTAGCGAAGACGTGGATGA
K L. 6 R E L P P GNP P AN OQE D GE G L S E D V D E
GCACGACTTGAACAGAAACAACACTCGCTTCGTGACGGAAGAGGAGCGCGAAGAGCGACGGCGAGCATGGTGGCTCGTTT
H D L N RNN TR F V T E E E R EE RRIRAWW L V
ACATCGTCGACAGGCACCTGGCGCTCTGCTACAACCGCCCCTTGTTTCTTCTGGACAGCGAGTGCAGCGACTTGTACCAC
y I v b R H L AL C Y N R P L F L L DS E C s D L Y H
CCGATGGACGACATCAAGTGGCAGGCAGGCAAATTTCGCAGCCACGATGCAGGGAACTCCAGCATCAACATCGATAGCTC
p M D D I K W Q A G K F R S HDAGN S s I N I D s S
CATGACGGACGAGTTTGGCGATAGTCCCCGGGCGGCTCGCGGCGCACACTACGAGTGCCGCGGTCGTAGCATTTTTGGCT
M T D E F G D S P RAARGAH Y ECIRGUR S I F G
ACTTCTTGTCCTTGATGACAATCCTGGGCGAGATTGTCGATGTCCACCATGCTAAAAGCCACCCCCGGTTCGGCGTTGGA
Yy r L S L M T I L G E I vV D V H H A K S H P R F G V G
TTCCGCTCCGCGCGGGATTGGGACGAGCAGGTTGCTGAAATCACCCGACACCTGGACATGTATGAGGAGAGCCTCAAGAG
F R S A R D WD E Q V A E I T R H L DM Y E E S L K R
GTTCGTGGCCAAGCATCTGCCATTGTCCTCAAAGGACAAGGAGCAGCATGAGATGCACGACAGTGGAGCGGTAACAGACA
F v A K HL P L S S KD K E QH EMUHUD S G A V T D
TGCAATCTCCACTCTCGGTGCGGACCAACGCGTCCAGCCGCATGACGGAGAGCGAGATCCAGGCCAGCATCGTGGTGGCT
M ¢ s p L S VRTNA AS S URMTE S E I Q A S I V V A
TACAGCACCCATGTGATGCATGTCCTCCACATCCTCCTTGCGGATAAGTGGGATCCCATCAACCTTCTAGACGACGACGA
Yy s T H VM H YV L H I L L A D K W D P I N L L D D D D
CTTGTGGATCTCGTCGGAAGGATTCGTGACGGCGACGAGCCACGCGGTATCGGCTGTCGAAGCTATTAGCCAGATTCTCG
L w I s s E G Fr V T A T S H A V s A V E A I s Q I L
AGTTTGACCCTGGCCTGGAGTTTATGCCATTCTTCTACGGCGTCTATCTCCTGCAGGGTTCCTTCCTCCTCCTGCTCATC
E Fr D P GL E F M P F F Y GV Y L L Q G S F L L L L I
GCCGACAAGCTGCAGGCCGAAGCGTCTCCAAGCGTCATCAAGGCTTGCGAGACCATTGTTAGGGCACACGAAGCTTGCGT
A D KL Q A E A S P S VI KA CETTI V R A HE A C V
TGTGACGCTGAGCACAGAGTATCAG gtaagccctatcagttcaaacgtctatcttgctgtgaatcaaagactgacttgga
v T L S T E Y Q
catcag CGCAACTTTAGCAAGGTTATGCGAAGCGCGCTGGCTCTGATTCGGGGCCGTGTGCCGGAAGATTTAGCTGAGCA
R N F s K VMR S A L A L I R G R V P E DL A E Q
GCAGCAGCGACGACGCGAGCTTCTTGCACTATACCGATGGACTGGTAACGGAACCGGTCTGGCCCTCTAA
¢ 0 R R R EL L ALY RW TGN G T G L A L -



