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Enzymatic diversity of the Clostridium thermocellum cellulosome is crucial 1 

for the degradation of crystalline cellulose and plant biomass. 2 
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Supplementary figure legends 10 

Fig. S1. SDS-PAGE analysis of the purified cellulosomal components. 11 

The 40 purified cellulosomal components were separated by SDS-PAGE on a 4-20% gel and 12 

stained with Coomassie brilliant blue. 13 

 14 

Fig. S2. Western blot of the purified cellulosomal components. 15 

The 40 purified cellulosomal components were detected by western blotting with anti-FLAG 16 

M2 monoclonal antibody targeting the C-terminal FLAG tag of the cellulosomal components. 17 

 18 

Fig. S3. Electrophoretic mobility shift assay of the binding of each cellulosomal component to 19 

the scaffoldin protein. 20 

The binding of each cellulosomal component to scaffoldin was analyzed by an electrophoretic 21 

mobility shift assay of miniscaffoldin (ΔCipA), which contains two cohesin modules and a 22 

CBM3a, as described in Materials and Methods. Minicellulosome complexes assembled at a 23 

molar ratio of ΔCipA/enzyme = ~1/2 to 1/4 (cohesin/dockerin = ~1/1 to 1/2) were separated 24 

by native PAGE on 4-20% gradient gels and then detected by western blotting using an 25 

anti-Strep tag monoclonal antibody. The bands corresponding to ΔCipA are indicated. Binding 26 

of Cel48S, Cel8A, and Cel9K to scaffoldin was confirmed previously (9). 27 

 28 

Fig. S4. Substrate specificities of the cellulosomal enzymes.  29 

Substrate specificities of the cellulosomal enzymes were analyzed at 55 °C, as described in 30 

Materials and Methods. The specific activities for CMC and PASC of Cel48S, Cel8A, and 31 

Cel9K were measured previously (9). “—” means activity was not determined. Assays were 32 

performed at different concentrations of enzyme to determine if the amount of product 33 

increased in proportion to the amount of enzyme. 34 
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Table S1. Primers used for DNA amplification. 

—————————————————————————————————————————————————————————————————— 

Name Nucleotide sequence 

—————————————————————————————————————————————————————————————————— 

Xyn11A-NPr5′ 5′-TTCCAAGGTCCACTGGGATCCACTAGTGATGTAGTAATTACGTCAAACC-3′ 

Xyn11A-CF3′ 5′-TGGGACGTCGACGCGTTTACTTGTCATCGTCATCCTTGTAGTCGTCACCCGGTACAGAGTTATACATTC-3′ 

Man5A-NPr5′ 5′-TTCCAAGGTCCACTGGGATCCACTAGTGCGGATGACATTTATCCGGGACTTAG-3′ 

Man5A-CF3′ 5′-TGGGACGTCGACGCGTTTACTTGTCATCGTCATCCTTGTAGTCGTCACCTGGTGTCACTATTCTCGTAT-3′ 

Serpin-NPr5′ 5′-TTCCAAGGTCCACTGGGATCCACTAGTGACGGAAACTGGAAAACTTATTACG-3′ 

Serpin-CF3′ 5′-TGGGACGTCGACGCGTTTACTTGTCATCGTCATCCTTGTAGTCGTCACCATTAATCAACCCGCCGTCAC-3′ 

Cel9Q-NPr5′ 5′-TTCCAAGGTCCACTGGGATCCACTAGTGCAGGAAGCTATAACTATGCGGAAG-3′ 

Cel9Q-CF3′ 5′-TGGGACGTCGACGCGTTTACTTGTCATCGTCATCCTTGTAGTCGTCACCTTCTACCGGAAATTTATCTA-3′ 

Cbh9A-NPr5′ 5′-TTCCAAGGTCCACTGGGATCCACTAGTTTAGAAGATAATTCTTCGACTTTG-3′ 

Cbh9A-CF3′ 5′-TGGGACGTCGACGCGTTTACTTGTCATCGTCATCCTTGTAGTCGTCACCTCGATATGGCAATTCTTCTA-3′ 

Cel9F-NPr5′ 5′-TTCCAAGGTCCACTGGGATCCACTAGTGCGGATTTCAACTATGGTGAGG-3′ 

Cel9F-CF3′ 5′-GGGACGTCGACGCGTTTACTTGTCATCGTCATCCTTGTAGTCGTCACCCTGTTCAGCCGGGAATTTTTC-3′ 

Cel5B-NPr5′ 5′-TTCCAAGGTCCACTGGGATCCACTAGTGCAGAAGGGTCATATGCTGATTTG-3′ 

Cel5B-CF3′ 5′-TGGGACGTCGACGCGTTTACTTGTCATCGTCATCCTTGTAGTCGTCACCTTTATACGGCAACTCACTTA-3′ 

Cel9T-NPr5′ 5′-TTCCAAGGTCCACTGGGATCCACTAGTGGAGAATACAATTATGCAAAGG-3′ 

Cel9T-CF3′ 5′-TGGGACGTCGACGCGTTTACTTGTCATCGTCATCCTTGTAGTCGTCACCTATAGGGAGAGACGGTATGC-3′ 

Cel9R-NPr5′ 5′-TTCCAAGGTCCACTGGGATCCACTAGTGCAGACTATAACTATGGAGAAGC-3′ 

Cel9R-CF3′ 5′-TGGGACGTCGACGCGTTTACTTGTCATCGTCATCCTTGTAGTCGTCACCTGAATTTCCGGGTATGGTTG-3′ 

Man26A-NPr5′ 5′-TTCCAAGGTCCACTGGGATCCACTAGTGTGCTTTCTGACGGGGATAAGTATG-3′ 

Man26A-CF3′ 5′-GGACGTCGACGCGTTTACTTGTCATCGTCATCCTTGTAGTCGTCACCCTGTTGTTCAACGGGAAAACTC-3′ 

Cel5G-NPr5′ 5′-TTCCAAGGTCCACTGGGATCCACTAGTCAGAATACCGGTTCAACAGCTAC-3′ 

Cel5G-CF3′ 5′-GGGACGTCGACGCGTTTACTTGTCATCGTCATCCTTGTAGTCGTCACCGGTGGTGTGCGGCAGTTTGTC-3′ 

Cel5E-NPr5′ 5′-TTCCAAGGTCCACTGGGATCCACTAGTGCATCACCGGTAAAAGGCTTTCAG-3′ 

Cel5E-CF3′ 5′-ACGTCGACGCGTTTACTTGTCATCGTCATCCTTGTAGTCGTCACCCCATCCAAGCTTGTTTTTTATTTC-3′ 



Xgh74A-NPr5′ 5′-TTCCAAGGTCCACTGGGATCCACTAGTGTAACCAGCGTGCCTTACAAATG-3′ 

Xgh74A-CF3′ 5′-TGGGACGTCGACGCGTTTACTTGTCATCGTCATCCTTGTAGTCGTCACCTTTTTTCGGCAGCTCCGGAA-3′ 

Xyn10C-NPr5′ 5′-TTCCAAGGTCCACTGGGATCCACTAGTGCAGCTCTGATTTACGATGATTTTG-3′ 

Xyn10C-CF3′ 5′-TGGGACGTCGACGCGTTTACTTGTCATCGTCATCCTTGTAGTCGTCACCAAGTTCTCTCAGAACGAGTT-3′ 

Cel9W-NPr5′ 5′-TTCCAAGGTCCACTGGGATCCACTAGTTCTGCAGCAACTACATTCAACTAC-3′ 

Cel9W-CF3′ 5′-TGGGACGTCGACGCGTTTACTTGTCATCGTCATCCTTGTAGTCGTCACCAGGTGCGTAAGGCAGTTTGC-3′ 

Cel9P-NPr5′ 5′-TTCCAAGGTCCACTGGGATCCACTAGTGATTATGCCACCGCATTAAAATAC-3′ 

Cel9P-CF3′ 5′-GACGTCGACGCGTTTACTTGTCATCGTCATCCTTGTAGTCGTCACCATTTATGATGTTTCCATAGATAT-3′ 

Cel9N-NPr5′ 5′-TTCCAAGGTCCACTGGGATCCACTAGTGCTTCTTCGCCTCGTTACGGCGGTG-3′ 

Cel9N-CF3′ 5′-GGACGTCGACGCGTTTACTTGTCATCGTCATCCTTGTAGTCGTCACCTATAGGTAACGAACCAATTAAC-3′ 

Cel5L-NPr5′ 5′-TTCCAAGGTCCACTGGGATCCACTAGTGCCGATCCGAACAATGACGAC-3′ 

Cel5L-CF3′ 5′-GACGTCGACGCGTTTACTTGTCATCGTCATCCTTGTAGTCGTCACCTATTGGTATTTTAAGCACTTTCC-3′ 

Cel9D-NPr5′ 5′-TTCCAAGGTCCACTGGGATCCACTAGTATTGAGACCAAAGTGTCAGCTG-3′ 

Cel9D-CF3′ 5′-GGACGTCGACGCGTTTACTTGTCATCGTCATCCTTGTAGTCGTCACCTATTGGTAATTTCTCGATTACC-3′ 

Xyn10Z-NPr5′ 5′-TTCCAAGGTCCACTGGGATCCACTAGTGCATCCTTGCCAACCATGCCG-3′ 

Xyn10Z-CF3′ 5′-TGGGACGTCGACGCGTTTACTTGTCATCGTCATCCTTGTAGTCGTCACCATAGCCCATAAGAGCTTCC-3′ 

Cel9V-NPr5′ 5′-TTCCAAGGTCCACTGGGATCCACTAGTGAAGCACCACCTGCGACTTTTAC-3′ 

Cel9V-CF3′ 5′-GACGTCGACGCGTTTACTTGTCATCGTCATCCTTGTAGTCGTCACCAAAAGACGTTATTATGCCAAGAA-3′ 

Cel5O-NPr5′ 5′-TTCCAAGGTCCACTGGGATCCACTAGTGATGACACTTCTGAAGAACCCGC-3′ 

Cel5O-CF3′ 5′-GACGTCGACGCGTTTACTTGTCATCGTCATCCTTGTAGTCGTCACCTTCATTTTGGTTTTCTTCCACCG-3′ 

Lic16B-NPr5′ 5′-TTCCAAGGTCCACTGGGATCCACTAGTGAAGCCGCAACTGTGGTAAATACG-3′ 

Lic16B-CF3′ 5′-GGACGTCGACGCGTTTACTTGTCATCGTCATCCTTGTAGTCGTCACCAAGTGACGGAATTGCCCGTATC-3′ 

Xyn10Y-NPr5′ 5′-TTCCAAGGTCCACTGGGATCCACTAGTGATTATGAAGTGGTTCATGACAC-3′ 

Xyn10Y-CF3′ 5′-GACGTCGACGCGTTTACTTGTCATCGTCATCCTTGTAGTCGTCACCTTCATGGAAGAAATATGGAAGTG-3′ 

Chi18A-NPr5′ 5′-TTCCAAGGTCCACTGGGATCCACTAGTCAGGACGACTCTCTTCCGACAAAAAG-3′ 

Chi18A-CF3′ 5′-GGGACGTCGACGCGTTTACTTGTCATCGTCATCCTTGTAGTCGTCACCATCATCAACAGGTATATTGTC-3′ 

Cel5,26H-NPr5′ 5′-TTCCAAGGTCCACTGGGATCCACTAGTAATTACAACAGTGGTTTAAAAATCG-3′ 

Cel5,26H-CF3′ 5′-GGGACGTCGACGCGTTTACTTGTCATCGTCATCCTTGTAGTCGTCACCTATGGGTATTTCACTGATGGC-3′ 



Cel124A-NPr5′ 5′-TTCCAAGGTCCACTGGGATCCACTAGTTGGAATAAGGCAGTTATTGGAGATG-3′ 

Cel124A-CF3′ 5′-ACGTCGACGCGTTTACTTGTCATCGTCATCCTTGTAGTCGTCACCGTAATAAATCTCCCATGGATTGC-3′ 

GH9 (Cthe_2761)-NPr5′ 5′-TTCCAAGGTCCACTGGGATCCACTAGTGAAGAGCCAAAATTTAACTATGTAG-3′ 

GH9 (Cthe_2761)-CF3′ 5′-ACGTCGACGCGTTTACTTGTCATCGTCATCCTTGTAGTCGTCACCCTGCTCTACGGGGAACTTATCTAT-3′ 

GH9 (Cthe_0433)-NPr5′ 5′-TTCCAAGGTCCACTGGGATCCACTAGTGCTAATGTGGAATACAACTATGC-3′ 

GH9 (Cthe_0433)-CF3′ 5′-ACGTCGACGCGTTTACTTGTCATCGTCATCCTTGTAGTCGTCACCTTTTATCGGAATAACCTCGATTG-3′ 

Man26B-NPr5′ 5′-TTCCAAGGTCCACTGGGATCCACTAGTGCATATTCCCTTCCTGTGGACG-3′ 

Man26B-CF3′ 5′-ACGTCGACGCGTTTACTTGTCATCGTCATCCTTGTAGTCGTCACCCTTTTGTGTAACGGGAAATTTTGT-3′ 

GH53 (Cthe_1400)-NPr5′ 5′-TTCCAAGGTCCACTGGGATCCACTAGTGCTCCAACTTTTGCAAAGGGGGCTG-3′ 

GH53 (Cthe_1400)-CF3′ 5′-ACGTCGACGCGTTTACTTGTCATCGTCATCCTTGTAGTCGTCACCTTTTACAGGAAGTGATGGTATGG-3′ 

Gal43A-NPr5′ 5′-TTCCAAGGTCCACTGGGATCCACTAGTGCAGAAGGGGTTATAGTCAAC-3′ 

Gal43A-CF3′ 5′-ACGTCGACGCGTTTACTTGTCATCGTCATCCTTGTAGTCGTCACCCAAATCCACTTCCATAAGCAAG-3′ 

Rgl11A-NPr5′ 5′-TTCCAAGGTCCACTGGGATCCACTAGTTCAACCAAGTATGGGGATCTC-3′ 

Rgl11A-CF3′ 5′-ACGTCGACGCGTTTACTTGTCATCGTCATCCTTGTAGTCGTCACCCGGCACAAGGTAAATATTTGGCTT-3′ 

Rgae12A-NPr5′ 5′-TTCCAAGGTCCACTGGGATCCACTAGTGCCCCGAATGAATACAAGTTTG-3′ 

Rgae12A-CF3′ 5′-ACGTCGACGCGTTTACTTGTCATCGTCATCCTTGTAGTCGTCACCATTGGTTTTCAAATACTTCGC-3′ 

Xyn5A-NPr5′ 5′-TTCCAAGGTCCACTGGGATCCACTAGTAGCCCGCAACGTGGCCGGCCGCGT-3′ 

Xyn5A-CF3′ 5′-ACGTCGACGCGTTTACTTGTCATCGTCATCCTTGTAGTCGTCACCTAAAGTAGTTATGACACGGAG-3′ 

Xyn30A-NPr5′ 5′-TTCCAAGGTCCACTGGGATCCACTAGTGCAGAAACGGCAACAATCAACTTG-3′ 

Xyn30A-CF3′ 5′-ACGTCGACGCGTTTACTTGTCATCGTCATCCTTGTAGTCGTCACCTGATTCTACAGGAAATTTATC-3′ 

—————————————————————————————————————————————————————————————————— 
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