
Supplemental Figure 1.  Sequence Alignment and Phylogenic Analysis of Nine Acyl-lipid desaturases 

Gene Family in Arabidopsis. 

(A) Phylogenic relationship of the acyl-lipid desaturase gene family in Arabidopsis. (B) Alignment of ADS2 

(At2g 31360) amino acid sequence with other acyl-lipid desaturases from Arabidopsis including At1g06080 

(ADS1), At1g06090, At1g06100, At1g06120, At1g06350, At1g06360, At3g15850 (ADS3) and At3g15870.  
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At1g06360      ------------------------------------------------------------ 

ADS3           MASLLTKPKPVFLCSPSLSPRTLNTATPSLNFTRISFTHHQKLAPFKPPSLVVAFSEKGL 

At3g15870      MMSLSTTLKPLSHFSPFVKRHNPKTNNTLFTLDTHNFTN-----SFWSKRGGSVSHRKHT  

ADS1           ----MSLSASEKEENNKKMAADKAEMGRKKR--AMWERKWKRLDIVKAFASLFVHFLCLL 

ADS2           ----MSVTSTVEENHQKNPSTPAAVEEKKKRRWVFWDRRWRRLDYVKFSASFTVHSLALL 

At1g06090      ----MGDTTKDDGSSQS-----KAVR-GEKR--AFFFRKWTRIDIARASAVGAVHLLCLL 

At1g06120      ----MGDKNKDDSSSQS-----KAVR-KEKR--AFLFRKWTRVDVMRVSAVGAVHLLCLL 

At1g06100      ----MSETTKDDGSSQK-----KSVR-KEKR--AYVLRKWTQFDVGRASTVGTVHLLCLL 

At1g06350      ----MCDPTRDDGSSRS-----RVVSTMQKR--AYFQRQWPLVDVVRASVVVIVHFLCLL 

At1g06360      ----MCDPIREDGSNKR-----GAVS-KEKR--PYIHREWSWADIIRALTVINVHFLCLL 

ADS3           KRDVTTAAAATEGDYRR--IMLSDVLVKKKEKVVWWEREWKAMDFGAVAVVLSMHLLSLL 

At3g15870      VVAVYEAPDHVESSWRR--LLSEVVVVRTKR--SFWERSWTSWDVSKLVIFVGTHLLSLL  

                          . . .             *.      * *   *          * *.** 

ADS1           APFNFTWPALRVALIVYTVGG-LGITVSYHRNLAHRSFKVPKWLEYFFAYCGLLAIQGDP  

ADS2           APFYFTWSALWVTFLFYTIGG-LGITVSYHRNLAHRSFKVPKWLEYLLAYCALLAIQGDP 

At1g06090      APFNYKWEALRFGVILAIVTS-LSITFSYHRNLTHKSFKLPKWLEYPFAYSALFALQGHP 

At1g06120      APFNYTWEAFRFAAMVGISTN-LSITFSYHRNLTHRSFKLPKWLEYPFAYSALFALQGHP 

At1g06100      APFNYKWEAFRFGIILAILTN-LCITFSYHRNLTHRSFKLPKWLEYPFAYSALLALQGDP 

At1g06350      APFNFKWEALRFGLVLFALTT-LSITFSFHRNLSHRSFKIPKWLEYPWAYSAVFALQGDP 

At1g06360      APFNYKWEALRFGFVLYALTS-LSITFSYHRNLAHRSFKLPKWLEYPLAYFAVFALQGDP 

ADS3           APFQFNWRAVSVAFGLYIVTGLLGITLSFHRNLSHKAFKLPKWLEYLFAYCGAQALQGNP 

At3g15870      APFYFSWEAFWVFPWLVFING-ICITLSYHRNLSHRSFDLPKWLEYLFAYGGVLAFQGDP  

               *** :.* *. .   .      : **.*:****:*::*.:******  ** .  *:**.* 

ADS1           IDWVSTHRYHHQFTDSDRDPHSPNEGFWFSHLLWLFDTGYLVEKCGRRTNVEDLKRQWYY 

ADS2           IDWVSTHRYHHQFTDSERDPHSPKEGFWFSHLLWIYDSAYLVSKCGRRANVEDLKRQWFY  

At1g06090      IDWVSTHRFHHQFTDSDRDPHSPIEGFWFSHVFWIFDTSYIREKCGGRDNVMDLKQQWFY 

At1g06120      IDWVSTHRFHHQFTDSDRDPHSPIEGFWFSHVFWIFDTSYIREKCGGRDNVMDLKQQWFY 

At1g06100      LDWVSIHRFHHQFTDSDRDPHSPIEGFWFSHVLWIFDTDYIREKCGRRNNVMDLKQQWFY  

At1g06350      MDWVSIHRFHHQFTDSDRDPHSPKEGLLFSHILWIFDTQYIKYKCGGRDNVLDLKKQWFY  

At1g06360      LDWVSIHRFHHQFTDSDRDPHSPIEGFWFSHVWWICDTRYIKYKCGGRNNVMDLKQQWFY 

ADS3           IDWVSTHRYHHQFCDSDRDPHSPLDGFWFSHMNWMFDTNTITQRCGEPNNVGDLEKQPFY  

At3g15870      IEWVSNHRYHHKHCETQRDPHSPTQGFWFSHMAWIFDTSSILENCGGEENVDDLVRQPFY  

               ::*** **:**:. :::****** :*: ***: *: *:  :  .**   ** ** :* :* 

ADS1           KFLQRTVLYHILTFGFLLYYFGGLSFLTWGMGIGVAMEHHVTCLINSLCHVWGSRTWKTN  

ADS2           RFLQKTVLFHILGLGFFLFYLGGMSFVTWGMGVGAALEVHVTCLINSLCHIWGTRTWKTN  

At1g06090      RFLRNTIGLHILTFWTLVYLWGGLPYLTCGVGVGGTIGYNGTWLINSACHIWGSRAWNTK  

At1g06120      RFLQNTIGLHILTFWILVYLWGGLPYLTWSVGVGGAIGYHATWLINSACHIWGSRAWNTK  

At1g06100      RFLKKTLVLHILAFWTLIYLWGGLPYLTWTVGFGGVIGYHGTWLVNSACHICGSQAWQTN  

At1g06350      KFLRRTIAVHILMFWTILYLYGGLPYLTCGGGVGIFIGYHVTWLVNSACHIWGSRSWNTK  

At1g06360      WFLRMTIGFHVLMFWTVLYLYGGLPYLTCGGGVGGVIGYHVTWLVNSACHIWGSRSWKTK  

ADS3           RFLRTTYILHPLALAVALYAMGGFPFIVWGMGVRIVWVYHITWLVNSACHVWGKQAWNTG  

At3g15870      RFLQRTVLLHMMAYSFLFYFCGGMPLLVWGIGITIAVRLHLTFLVNSVCHIWGTRAWNTS  

                **: *   * :     .:  **:. :.   *.      : * *:** **: *.::*:*  

ADS1           DTSRNVWWLSVFSFGESWHNNHHAFESSARQGLEWWQIDISWYIVRFLEIIGLATDVKLP  

ADS2           DTSRNVWWLSVFSFGESWHNNHHAFESSARQGLEWWQIDISWYIVRFFEIIGLATDVKVP  

At1g06090      DTSRNIWWLGPFTMGESWHNNHHAFEASARHGLEWYQVDLTWYLICFFQALGLATDVKLP  

At1g06120      DTSRNIWWLGPFTMGESWHNNHHAFEASARHGLEWYQVDLTWYLIWFFQVLGLATDVKLP  

At1g06100      DTSRNVWWLALLTMGESWHNNHHAFETSARHGLEWYQLDITWYLIWFFQALGLATNVKLP  

At1g06350      DTSRNVWWLSLFTMGESWHNNHHAFESSARQGLEWWQIDITWYLIRLFEVLGIATDVKLP  

At1g06360      DTSRNVWWLSLFTMGESWHNNHHAFESSARQGLEWWQIDITWYLIRLFEVLGLATDVKLP  

ADS3           DLSKNNWWVAALAFGEGWHNNHHAFEFSARHGLEWWQLDMTWYVVKFLQAIGLATDVKLP  
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ADS2-EYFP Overlay CD3-993 

Supplemental Figure 2.   ADS2 Protein Partially Colocalize with Chloroplast Marker. 

ADS2-EYFP transiently coexpress with chloroplast marker (CD3-993) in tobacco leaves.  Image 

was taken from leaf palisade mesophyll cell layer. Bars =10µm. 
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Supplemental Figure 3.  ADS1 Peptide Antibody Likely Cross React with ADS2 

Protein. 

(A) RT-PCR for WT and ads1-1 mutant, UBQ was used as loading control. (B) Total 

leaf protein were isolated from WT, ads1-1, ads2-1 and fad5-1 mutant plants, 5 µg  

protein each were resolved on SDS-PAGE gel for Immuno blotting with ADS1 peptide 

antibody and polyclonal CytoTPI protein antibody. 
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