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Figure S1. Ramachandran plot of the predicted protein structure of Alg169 

 

 

 



 

 

Figure S2. ERRAT detection results of Alg169 predicted protein structure 



 

Figure S3. Verify3D detection results of Alg169 predicted protein structure 

 

  



Table S1. Gene sequences of Alg169, Alg179, Alg189 and Alg136 

Gene 

name 

Gene sequence 

Alg169 TCAAGCAGTTCATCCTCTGAAGGAACAGATACCGACTCCTCATCCTCTGACAACA

GCTCGTCGACCGGTTCCTACTCCGGCGTTCCGTATGATTATGTGCAATACATCCA

CGCCCTGAACAATGCCAAGCTGCAGCAAAACAACCCTCCGACCTCCAGCAGCAC

TTCAGAGGTGGTGGATGCTGGTGAGTACAACGGCTTTGACAACGACTACTTCTAC

CTGGATAGCACCACGGGTTGGCTGACCTTCGAAATGACCGGTGACTCGAAACGT

AGCGAGTTGCGCTTCGTAGAAAACTTTCGTACCAACACCTCAGAGATCAGCACG

CTTAGCGCGGAAATCTTACCGATTAGCCCGGAAGAAAGCGTTGCTAGCAGCGGT

GATGGGCAAGAGATGACGCTTATGCAGGTTCATAATAAAGGTGAGAATGGTGAA

ACGGATGATACCGTTCTGTCACATCCGCTGCTGCGTATTGTTTGGGATGGCGAGT

CTCGTATCGATGACGACACCGGTGACTCCTACTCTAACGCGTATTGGGCAATTAT

TAAGACGAATGCGTACGAATGTAAAGATGACAGCAACCCGAATTATAACGATAA

CTGCCCGGATAGTTACGATTTCTACTACCTGGCAGATTACGACCAGGATAACGCG

ACCAAGTTCGATATCGAAGCGGGTGACAGCACTCTGATTATCAACGTGGACGGT

GATGAGAAGGTGAACATTGATATTACCTATTGGGATGACCTCTATAGCTACTTCA

AGGCAGGCGTGTATAACCAGTACGAAGATGGTACCAGCACCGTTCAATTTAAGA

GCCTGACGTACAACGGCACCACCCTGCCGTCCGCGGACCTCGACTCTTCTTCTGC

GCCATCGGATAACTTCGAGTTGAATGATTGGAATCTGTCTATCCCGACGGACGAC

GACAACTCCGGTACCGCTGACACTATCGACGAGGATGACTTGAGTGACGGCTAC

GAAGACTTCGAATATTTCTATACCAATACCGACGACGGCGGCATGGTTTTTTACG

TGGAAGTCGACGGCTACAAAACCAGCACTAATACGAGCTATACCCGTACCGAGC

TGCGCGAGATGCTGAGAGAAGGTGACACCTCGATTAGCACTAAGGGTGTCAATG

AAAACAACTGGGTCTTCAGCAGTGCCCCGACTTCCGAGCAGGAGAAGGCGGGCG

GTGTGGACGGTATCCTGGACGCGACCGTTGCTGTGAATCAGGTGAGCACGACCG

GCGAGAGCTATCAAATCGGCCGTGTTATCATTGGCCAAATCCACGCTAATGACG

ACGAGCCGGTTCGCTTGTATTACCGCAAACTGCCGGACAACGATAAAGGTAGCA

TCTATTTCGCGCACGAACCGCGTACCGGCGATGAGGTCTGGGTTGATATGATCGG

TAGCCGTGATAATAACGCGTCCAACCCGAGCGACGGTATCGCGCTGGATGAGCC

ATTTTTTTATCAAATTAAAGTGGTTGGTAATACTTTGACCGTGACCATTATGCGT

GATGGCAAAGATGATGTTATTGAAACCTGGGACATGACGGATTCCGGCTATGAT

GAGACAGGCCAGTACATGTATTTTAAGGCGGGTGCCTACAACCAGAATAACAGC

GGTGAAGACGATGAAGCGGCACAGGCTACCTTTTATTACTTGAATAACCGCCAT 

Alg179 CACGCTGATTATTTTTACCTAGACGATGAAGACCACCTGGTTTTTGTTACCCCGAA

CAAGGCGTTTACCACCCCGAACAGCTCTAATGCGCGTACGGAACTGCGTCAGATG

TTGCGCGGCACTGACACCTCCATTGGTACGCATGATCCGCAGAATAACTTCGCCTT

GGCGAGCCATAAACACGCAGACCAATACGCGCAGGTTGGCGGTTTTCTGGAAGCT

ACCCTCCGCGTCGAGCACGTGGCGGAACGTAGCCGTAAGCCGGACCGCAAGTCC

GCGTATTCGGTGGTGGTTGGTCAAATTCACGCCGGTAAAGATAAAGCTCTGATGG

AAGAGGACGAGGGCTTCGGCCATGGCAACGAGCCGCTGAAAATCTTCTACAAAA

AGCTTCCGGATCAAGATACCGGTAGCGTGTTCTGGAATTATGAGAAGAACCTGGC



GAAAGAAGACCCACGTCGTACCGACGTGAGCTACGCAGTTTGGGGTAATGATTGG

TCATCTAACGCTGATCCGGGTGAAGAGGGCATCAGCCTG 

Alg189 GCTCACTATCTACCCCCACCTGATTTTATAAGAACACCGCCGGCAGCGCGTGCGCA

GCCGGCTGACTTCACCTGCCCGGCAGCTCCGGCGCCTTTCCGTGGCGAACTGGTT

TTTCGTTCGAAATACGAGGGCTCTGACGCTGCGCGAGCGACCTTGAATAAAGAAG

CACTCGCGGCGTACCGCCAGGCAACCCGCAACATCACGGCAACCCAAAAACGTG

TTACCGCGCTCGCTGCTCGCTATGGTAAGGCGGGCGATAAACGCGTGGCGGACTG

TCTGGTGAGCATGCTGTATGCCTGGGCGGTCCAGGATGCATTGACCAGCACCACC

ACCTCACATACCGGTAAGGCGGTTCGTAAGTGGGCGCTGGCATCCTTTAGCTCCG

CGTGGCTGCAATTGCAATTTGCCCCAGCCCAACCACTGAACGGCAACCCGCATAC

CGCGGAAGTTGAGCGCTGGCTGTCTGCATTGGCGACCCTGACTGTCTCTGACTGG

GCCGACCTGCCGCGTGAGAAGATTAACAACCACAGCTATTGGGCTGCGAGCGCCT

TAATGACCACTGCGGTCGTGACGGGTCGCGAGGATCTGTTCAACCGTGCGGTGGC

GATGCTAAGGACGGCTCTTTCCCAGGTTGATGAGAATGGTTTCCTGCCGAATGAAT

TAAAACGCAAAAGCCGTGCCCTGGCATACCACGATTACGCATTGCAACCGCTGGT

GACTTTGGTGCGTTTCGCGAAAGCGAATCAGGTTCGTCTGACGCCGGAGGAAAA

CCGCGCGTTTGCCCGTCTGGTGGCTCGTGTACGTGCTGGTAAGGCCGACCCGGCA

GCGTTTCGTGAAAAGACCGGCAGCGAACAGGAGCCGTTCACCCCGAGCCCGCGT

CCCTCCCCG 

Alg136 ATGCTAACAAAAAAGACGCCCAATACTGTAACTACGAACAGTTGCAAGGTGGCA

GCGATTGCATGTAGCTTTGCCTTGCTGGGGTGCGTCTCTACGGTGGAAAACGATAC

CACCGTCCTGGCGAAAGCGGACAGCCCGGCGTCGCAATTTGATTTACTCGGCTGG

ACCATTTCTGTTCCGGTCGACTCCGACGGCAACGGCAAGTCCGATCAGATCAAAG

AAAAGGCTCTGGCTGCCGGTTATGCTGATCCGGAATACTTCTACTTGGCGGACGA

CGGCGGCATGGTTTTTAAATCTCCGGTTAAAGGCGCAAAAACGAGCAAAAACAC

CAAGTACACCAGAAGCGAGCTGCGTGAAATGATCCGCCGTGGTAATACCTCCTAC

AGCACCAAGGGCGTGGGTGGCAACAACTGGGTTTTCAGCACCGCACCGGCGGAA

GATCTGAAAAATGCAGGCGGCGTGGACGGCACCCTGGAAGCGACCCTTGCTGTG

AACCACGTTACCACCACTGGTGTGAATTGGCAGCAAGGTCGTGTTATTATCGGCC

AAATCCACGCCAATGATGATGAACCGATTCGCCTGTATTACCGCAAATTGCCACAA

CATGAGAAGGGTAGCATTTACTTCGCGCATGAGCCGAACTCGGAGGCGGACGAG

CAGTGGGTAGACATCATCGGTAACAGCCTGCCAAACTATTGGAATAAGGACGCTA

CACCGGCGGAGCCGGTCGACGGTATTAAACTGGGTGAAAAATTCTCCTACCGTAT

CAACGTGACGGGTCACGATTTGGCGGTGACTGTGATGCGTCCGGGTAAGGCCGA

CATCACCAAGCACGTGGACATGAGCGAGAGCCGTTATGATGTTGGTGGTCAATATA

TGTATTTCAAAGCGGGTGTTTATAACCAGAATAAGACCGGTGATGCGAAAGATTAC

GTTCAGGCAACCTTTTACGACCTGCAGGTTACGCAT 

 

  



Table S2. Alg169 amplification and identification primers 

Primer 

name 
Primer sequence 

Alg169-1 
TTGTTTAACTTTAAGAAGGAGATATACATATGGCTAGCATGACTGGTGGAC

AGCAAATGGGTCGCGGATCCG 

Alg169-2 
GAGGATGAGGAGTCGGTATCTGTTCCTTCAGAGGATGAACTGCTTGAGAAT

TCGGATCCGCGACCCATTTGC 

Alg169-3 
CCGACTCCTCATCCTCTGACAACAGCTCGTCGACCGGTTCCTACTCCGGCGT

TCCGTATGATTATGT 

Alg169-4 
GAGGGTTGTTTTGCTGCAGCTTGGCATTGTTCAGGGCGTGGATGTATTGCAC

ATAATCATACGGAAC 

Alg169-5 
GCAGCAAAACAACCCTCCGACCTCCAGCAGCACTTCAGAGGTGGTGGATGC

TGGTGAGTACAACGGCTTTGAC 

Alg169-6 
CGGTCATTTCGAAGGTCAGCCAACCCGTGGTGCTATCCAGGTAGAAGTAGT

CGTTGTCAAAGCCGTTGTACTCAC 

Alg169-7 
TGACCTTCGAAATGACCGGTGACTCGAAACGTAGCGAGTTGCGCTTCGTAG

AAAACTTTCGTACCAACAC 

Alg169-8 
CTTTCTTCCGGGCTAATCGGTAAGATTTCCGCGCTAAGCGTGCTGATCTCTG

AGGTGTTGGTACGAAAGTTTTC 

Alg169-9 
TTAGCCCGGAAGAAAGCGTTGCTAGCAGCGGTGATGGGCAAGAGATGACG

CTTATGCAGGTTCATAATA 

Alg169-10 
CAATACGCAGCAGCGGATGTGACAGAACGGTATCATCCGTTTCACCATTCT

CACCTTTATTATGAACCTGCATAA 

Alg169-11 
ATCCGCTGCTGCGTATTGTTTGGGATGGCGAGTCTCGTATCGATGACGACAC

CGGTGACTCCTACTCTAAC 

Alg169-12 
TCATCTTTACATTCGTACGCATTCGTCTTAATAATTGCCCAATACGCGTTAG

AGTAGGAGTCACCGG 

Alg169-13 
CGTACGAATGTAAAGATGACAGCAACCCGAATTATAACGATAACTGCCCGG

ATAGTTACGATTTCTACTAC 

Alg169-14 
CCGCTTCGATATCGAACTTGGTCGCGTTATCCTGGTCGTAATCTGCCAGGTA

GTAGAAATCGTAACTAT 

Alg169-15 
CAAGTTCGATATCGAAGCGGGTGACAGCACTCTGATTATCAACGTGGACGG

TGATGAGAAGGTGAACATTGATA 

Alg169-16 
TCGTACTGGTTATACACGCCTGCCTTGAAGTAGCTATAGAGGTCATCCCAAT

AGGTAATATCAATGTTCACCTT 

Alg169-17 
TGTATAACCAGTACGAAGATGGTACCAGCACCGTTCAATTTAAGAGCCTGA

CGTACAACGGCACCACCCT 

Alg169-18 
ATTCAACTCGAAGTTATCCGATGGCGCAGAAGAAGAGTCGAGGTCCGCGGA

CGGCAGGGTGGTGCCGTTGT 

Alg169-19 
TAACTTCGAGTTGAATGATTGGAATCTGTCTATCCCGACGGACGACGACAA

CTCCGGTACCGCTGACACTATCG 

Alg169-20 TTGGTATAGAAATATTCGAAGTCTTCGTAGCCGTCACTCAAGTCATCCTCGT



CGATAGTGTCAGCGGTACCG 

Alg169-21 
CGAATATTTCTATACCAATACCGACGACGGCGGCATGGTTTTTTACGTGGAA

GTCGACGGCTACAAA 

Alg169-22 
CTCTCAGCATCTCGCGCAGCTCGGTACGGGTATAGCTCGTATTAGTGCTGGT

TTTGTAGCCGTCGACTT 

Alg169-23 
CTGCGCGAGATGCTGAGAGAAGGTGACACCTCGATTAGCACTAAGGGTGTC

AATGAAAACAACTGGGTCT 

Alg169-24 
CAGGATACCGTCCACACCGCCCGCCTTCTCCTGCTCGGAAGTCGGGGCACT

GCTGAAGACCCAGTTGTTTTCATT 

Alg169-25 
GGTGTGGACGGTATCCTGGACGCGACCGTTGCTGTGAATCAGGTGAGCACG

ACCGGCGAGAGCTATCAAATCGGC 

Alg169-26 
AGCGAACCGGCTCGTCGTCATTAGCGTGGATTTGGCCAATGATAACACGGC

CGATTTGATAGCTCT 

Alg169-27 
GACGACGAGCCGGTTCGCTTGTATTACCGCAAACTGCCGGACAACGATAAA

GGTAGCATCTATTT 

Alg169-28 
CACGGCTACCGATCATATCAACCCAGACCTCATCGCCGGTACGCGGTTCGT

GCGCGAAATAGATGCTACCTT 

Alg169-29 
TGATATGATCGGTAGCCGTGATAATAACGCGTCCAACCCGAGCGACGGTAT

CGCGCTGGATGAGCCATTTTT 

Alg169-30 
CACGCATAATGGTCACGGTCAAAGTATTACCAACCACTTTAATTTGATAAA

AAAATGGCTCATCCAGCGC 

Alg169-31 
CGTGACCATTATGCGTGATGGCAAAGATGATGTTATTGAAACCTGGGACAT

GACGGATTCCGGCTATGATGAG 

Alg169-32 
CGCTGTTATTCTGGTTGTAGGCACCCGCCTTAAAATACATGTACTGGCCTGT

CTCATCATAGCCGGAAT 

Alg169-33 
TACAACCAGAATAACAGCGGTGAAGACGATGAAGCGGCACAGGCTACCTTT

TATTACTTGAATAACCGCCATGCG 

Alg169-34 
GGGCTTTGTTAGCAGCCGGATCTCAGTGGTGGTGGTGGTGGTGCTCGAGTG

CGGCCGCATGGCGGTTATTCAAGT 

Pet21a-F GATCCCGCGAAATTAATACGACTCAC 

Alg169-R GGTAGCCTGTGCCGCTTCAT 

Note: Alg169 1-34 are amplification primers; Pet21a-F and Alg169-R are Alg169 bacterial PCR 

primers.  

 


