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Supplementary Figure 1. The 34 candidate proteins identified as APET-1 to APET-
34 were compared for sequence similarity with known PETases. Except for APET-17, 
which exhibited over 60% similarity, the sequence similarity of the other candidates to 
the template IsPETase ranged between 30% and 40%. Additionally, all candidates 
showed sequence similarities of 20% to 40% with LCC, indicating a relatively low level 
of sequence similarity overall. This approach enables the discovery of a substantial 
number of proteins with low sequence similarity, broadening the potential for enzyme 
engineering.  

 



 



 



 



 



 



 



 

Supplementary Figure 2. The likelihood of presence of a signal peptide in APET-1-
APET-34 sequences, as predicted by SignalP5.01. APET-5, APET-7, APET11-21, 
APET-24-29 and APET-33 are predicted to contain Sec signal peptides cleavable by 
SPase (Sec/SPI). APET-8, APET-9, APET- 31 and APET- 32 are predicted to contain 
Sec (Lipoprotein) signal peptides cleavable by SPase (Sec/SPⅡ). APET-23 is predicted 
to contain Tat signal peptides cleavable by SPase (Sec/SPI). 



 

Supplementary Figure 3. The schematic for the initial screening of PET hydrolase 
candidates using the substrate p-nitrophenyl butyrate (pNPB) is illustrated as follows2. 
(a) The hydrolysis process of PET polymers; (b) shows that pNPB can be hydrolyzed 
by PETase, resulting in the formation of 4-nitrophenol and butyric acid. Notably, 4-
nitrophenol exhibits a peak absorbance at 410 nm. By monitoring changes in 
absorbance at this wavelength, we can assess the ester bond hydrolysis activity of the 
candidate proteins, which serves as an indirect indication of their potential PET 
hydrolytic capabilities.  



 

Supplementary Figure 4. The standard curve of p-nitrophenol, which is employed for 
the quantitative assessment of the ester bond hydrolytic capabilities of the candidate 
PETases2. By utilizing this methodology, we can effectively evaluate the hydrolytic 
activity of each candidate, providing insights into their potential efficiency in degrading 
PET substrates. 
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Supplementary Figure 5. The melting temperature (Tm) of KbPETase was re-
evaluated using nano DSC. The results indicated a Tm value of 77.58 ± 0.066 °C, which 
closely aligns with the value obtained through DSF, further validating the high thermal 
stability of KbPETase. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Supplementary Figure 6. Comparison of different models towards BLAST on 
AUROC and AUPR difference for protein discovery. Different methods are tested 
including MMseqs2 (various maxseq), FoldSeek (various maxseq), ESM2 (Euclidean 
distance or cosine similarity), ESM1b (Euclidean distance or cosine similarity), fine-
tuned ESM2 (Euclidean distance or cosine similarity), and ProstT5 (Euclidean distance 
or cosine similarity). For language models, * are marked for cosine similarity. 
MMseqs2 including using different max sequence setting including 1000 (default), 
2500 (*), 5000 (**), 10000 (**), 20000 (**). FoldSeek including 3 maxseq settings 
including 1000 (default), 2500 (*) and 5000 (**). Two sided Wilcoxon signed-rank test 
are employed to compute the significance of the difference if AUROC/AUPR between 
the target method and BLAST. The asterisks above the violin plot indicate the p-value 
for two-sided Wilcoxon sum rank test, ranging from 0.01~0.05 (*), 0.001~0.01 (**), 
0.0001~0.001 (***), and <0.0001 (****). 

 

 

 

 

 

 
  



 

 

 



 
Supplementary Figure 7. The ROC curve and PR curve when evaluate the BLAST, 
FoldSeek, ESM-1b and ProstT5 ability to find enzymes with same EC number 7.1.2.2. 
Curves with 10 colors indicate the 10 randomly selected starting points. 
  



 

 

 



 
Supplementary Figure 8. The ROC curve and PR curve when evaluate the BLAST, 
FoldSeek, ESM-1b and ProstT5 ability to find enzymes with same EC number 7.1.1.2. 
Curves with 10 colors indicate the 10 randomly selected starting points. 
  



 

 
Supplementary Figure 9. Comparing the coverage of BLAST and FoldSeek founded 
positive candidates as a fraction of all positive candidates (true positive rate, recall). 
BLAST and FoldSeek both selected E-value > 10e-3 as cutoff. X-axis marked the recall 
range; y axis marked the count of EC number. 



Supplementary Table 1. Nucleotide sequences of APET1-34. 
Genes Sequences 

APET-1 

catatgggtgacggcaatgatccgtctggtgaccagcagatctggtacccgaccaaactgaccgaaaccgatcag
aaatacccggttgttatcatcgctaacggtaccggttctatcgcgtctaccatcgaaccggttctgaaacacctggcg
agctggggtttcatcgtggttggcaacaacgacaaagacagccgtactggcgcgagctcggaagcgagcctgga
tttcatcgtttctcgtaacgatgacaccaacagcatcttcaacggccatgttgatgttgacaacatcggtatagcgggt
cacagccagggtggcgtgggtgcgatcaacgctgcgaccaaacagccgtctgctgataaatactctgcgctgttc
gttgcgtccccgaccggtgaatactggggtaccaacccggatttcggcccggaatggtcctacaacccgtctaaa
ctgtctatcccgaccttcgcgatcgcgggtaccggcccgttcgatgcgggtaccgcgaccgatatcaacgcaacc
aaaggtcagggcatcagcccgctgtggagcctgcaggacaccttcaatgcgatcccggatgatgttgcgaaaac
cgttgctcgtcgtgtgggcgcggatcatggcgataccctgaccagcggctccggttacatgaccgcttggttcgca
tactggctgcagggtaaccagaaagcgggcgcggcgttctctggcgatcgtccagaaatcgcgaacaacccgaa
atggcaggatctgcacatcaaaatcggtaactaagcggccgc 

APET-2 

catatgcactactacgatttcgttgcgaccggtggcccgatcgaagcaatgtacaccccgatgggtccgttcgatgt
ttcccacgaagaaatcgacaccaccggcgcgccggaaggtatccagcaggtgtggtacccgtctgaactgccgg
gtgcggaaggctcctacccggtggtggtgatcgcgaacggcaccggcgttccggcgtccaaaaccgaaccggc
gctgcgtcacctggcgtcctggggcttcatcgttatcggcaacgaagatgaaaacagccgcaccggcgaaagca
gcgtggcgagcctgcagttcatcctggacagcaacgatgacccgcacagcaccttccacgatcacgtggacacc
agcaacgttggcatcgcgggtcactctcagggtggcgtgggcgcgatcaacgcggcgaccgcgcgtccgggc
ggtgatcgcttcactgcgctgtttgccgctagcccgactggtcgttactgggggcaggatgccgtgttcggtccgg
agtggtcctacgatgctacccgtctggcaattccgtccttcctgatcgccggtaccggtgccttcgatgcgggcacc
gcgaccgatatctccgccaccgacggtcagggtatcagcccgctgtggtctctggaagatacctttgctgacatcc
cggattctgttaccaaagtgattgcactgcgtgatgacaccgaccacagcgatacgctgaccaccggctctggcta
catgaccgcatggttccgttactggctgcagcacgaccaggacgctgctggtgcattcaccggtaccacgccgga
aattaccctgaacgacaactggaaaaacgtgcgtatcggtggtgaataagcggccgc 

APET-3 

catatggcgccggcggcggatgatttcggcgcgccgggtccgtatgcgaccgcggttgaagtgggtgcgatcac
caccctgtactacccgcgtgatatcgctgatagcgaccgtcgtcacccggtcatcgtttggggcaacggcaccggt
ggcgttccgctggtttaccgtgatctgatgctgcactgggcgtcccagggctttgttgttgcggcggctaacacccc
gatgagcaacctgggtatcagcatgcgtgctggcattgatatgctgaccggccgcaacgctgatccggattccgtg
ttctttgatcgcgttgacctggaacacattggtgcgtccggtcacagccagggcggtgccgcagcgattgtcgttgg
ttctgacccgcgcattgacaccgtgctgccgatccagccgggcccgctggcgaacatcgacgcggttcgtgttcc
cgcactgctgctggcaggtcagcgcgactctatcgttttcccggcgctggtgaaagcgttctacaacgccgccgat
cacattccggccctgtacggcgaagtgcgtggcgctgaccacttcaccgttgtaggtgatccaggcccgtttgctg
ctccgaccaccgcctggttccgcgctcacctgatgggcgatcgtaccgcgggcgcgcagttcttcggtccgggct
gcggtatttgcaccgataccgcgacctggagcgacgttcgtcgtaacagcctggctctgaacgtgccggcagcga
ctccgtaagcggccgc 

APET-4 

catatggttggcccggaaaaagttcataaaacccgtgttctgccgagcagcgtgaaaggcttcggcggcggtacc
atcttctacccgaccaacacccagggtaaaaccgtgggcgcggttgttctgactccgggcttcacctctaaaaaag
atgatctgagctggtacggcccggcgctggcgttccgtggcttcatcgttttcggtattgacaccctggacccggcg
gacttcccggatgcgcgcaccaccgaactggtggccgcggtggattttctgaagaaagataaggagctggcgca
gcgtctggacccgacccgtgttgccgttgcgggctactccatgggtggcggcgccgcgctgaaagcggcgacc
aatgacccggaaatttctgcagtgctggcgtacgcgccgttctacatcaaagatgacggctctagcaccagcctgc
cggttggtagcatcaccagcccgaccctgatcgttaccggcgaaaaagatgacgttgcgccggcgaaactgttcg
gccgtagcttctacgatggactggctaaaggcaccccgcgtcagtacgttcagctgaaaggcgcggatcacgata



ccccggaacacaaaaacaccgatatcctgagcacctctgttgcgttcctgaaaaccttcgttgataaagatgaacgt
tacgcgaaattcatcttcccggcgccgcagcgtccgtccctgaccaccagcctgagcgcgcgttaagcggccgc 

APET-5 

catatggcggcgccgccggattacggtctgccgggcagctacccggttgcttactctgatgttaccgcggttgcgg
gcggtcgcagcgtgccggcgcgtgttcactacccggcgaccacctctggcaccaaccagccggttgcgaccgg
tcgtttcccggtgatcgcgtttggccatggcttcttccaggcgaccagcaaatacaccagcaccagcacccacctg
gcgagctggggtttcgttgtggttgttccaaccacccagggtggcctgagcccgtcccacggtgcgttcgctgacg
atttgaacaccggcctgacatggctggttgcgcaggatggcaccaccggctcccgtttccgtgatcacattaccac
caccgcgctgggcgtttctggtcacagcatgggaggcggtgcggcggtgttggcagcagcgagaaatccgaaa
attaaagctgtatctacttatgccgcagctgaaaccaacccgtctgctaaagcagcagcggctactctggctgctcc
ggcccagttcctggcgggctctcaggacaccatcaccccggttggcgaccaccagcgtccaatgttcaccgcca
aaccgccggcacgtcagctgcgtaccattaccggtggtttccactgtggctttatggatagcagcggcctgttctgc
gacaacgggtctatcacccgtgcggcgcagctgaccgcgagcaaacgtgtgatgaccagctggttccgtcacta
cctgtccggcgataccgcggcgcgtgacctggtgtggggccagccggcgcgtaccgatccggcggttgtgttcg
aaggcaccgaataagcggccgc 

APET-6 

catatggcgaccaccgttttctacccggaaggcgcgggccgtttcccgctggttctgttcagccacggtctgggtg
gccgtccggaagattacgcgccgctgctgcgtcagtgggcggcggcgggcttcgttgttgcggcgccggctttcc
cgcacaccagcggcggcgcggcggattacgacgttctggacgttatcaaccagccggcagatgcgtcttacgtta
tcggcaaagttctggcactggatggtaagcgtggcgatggcctgttccaccgcctggcgaccgatcgtgttgcgg
ctgctggccacagcgcgggcggcatcaccaccgttggcctgttcaccctggcgcgtgacgcgcgtctggatgcg
ggcatcgttatgtccggcagcagcctgggtactggcaccggcttccgtggcgcggcggctccgatgctgttcgtg
cacggccagcgtgatgaaaccgttagctacgcgagcggtaaagcggcatacgatgcggttccgtggccgaaag
ccatgctgaccttcccgaaaggcgaccacggcgcgaccctgctgcgtgatggcggcgcgagtttcgaagttctg
gcggacaccaccaccgaattcctgcgcttcgcgctgtacggcgatccggcggcgaaaccacgcatcgaccgttc
ggcggctcgcaacgatgtggcgaccctggatgatcgtctgtaagcggccgc 

APET-7 

catatgcccttccagcgtggtcctgaaccgaccaccggtagtattgaagcagaaaaaggtccgtttgccgtaactc
aggcaccggttccgccaggtgacgggttcagcggcgggaccttaacttacccgaatgacaccagccagggtacc
ttcggtgcggtggcgatctctccgggcttcatcagcccggaattcctgatcagctggtacggcccgcgtctggcgt
cccagggcttcgttgttctgaccatctccaccaacaccccggttgacaccccgtctgcgcgtgcggatcagctgct
ggcggcgctgaaatacctggtggaaaaaagcccggctaaagaccgtatcgatccgagccgtctggcggtgatgg
gtcacagcatgggcggtggtggtaccctggaagcggcgggccgtaacccggcgctgcgtgctgcgatcccgct
gcacccgttccatatcggccaggatttctctaaagtgagcaccccgaccctggtgatcggtggtcaggttgatttcgt
tgcgccggcgccgctgttcgctgttccgttctacgattccctgaaagcgaccagcaacaaaggctacattgaaatc
gcgggcgggagccacttcgatgcggttatcccgaacgtgaccatcgctaaatacagcatctcctggctgaaacgc
ttcgttgataacgatacccgttacgaacagttcctgtgcccgctgccgaaagatccgaaaaccagcgcgttcaaag
gtaactgcccgcacacctaagcggccgc 

APET-8 

catatggggccggcaccgactatcgctagcctgtccggtgatggtgtgtttgaagttggcacctacaccgacttccc
ggatgctccagaatttggcgatgccaccatctactacccgctgtccactaccatgccggttggtggcgttgcgattg
cgccgggctacactgaaacccagcgtcacatcaactggtggggcccgcgtctggctagccacggttacgctgtg
ctggttctggataccaacgaccgtcgtgaacgtcctgacgttcgcgcagatgcgctgatcgcggcggttcgtatcct
gaaagcggaaaaccaccgtgatggttccccactgcgtggtcgcattgatgatggcaaaatggctatcatgggcca
ctctatgggtggtggcggcacgctgattgctgcgcatgaacactctgacgaaattcaggcggccattccgttcacc
ccgtggcagccggacggcgtattcgacggtatcaccgttccgaccctcgtgatggcgggcagcgccgatcgcgt
tgctgacgcggcagaccatgcctggccgcacttcctgtctatcccggaaagcaccaccaaagtttatatggaaatc
gacggcggttctcactacatcgccgactcttctcgcggtccggatctggcgaccattggtcgttattaagcggccgc 



APET-9 

catatggctccgaccattgctagcctgtccggtgacggcgtttttgaagtgggcacttacactgacttcccggatgc
gccagaattcggcgatgcaaccatttattatccgctgtctaccaccatgccggttggtggtgttgcgattgcaccgg
gttacaccgaaacccagcgccacatcaactggtggggcccgcgtctggcgtcccatggttacgcagtgctggttct
ggataccaacgatcgtcgcgaacgtccggacgtgcgtgcggatgcgctgatcgcggcagttcgtatcctgaaag
ccgaaaaccaccgtgatggcggcccgctgcgtggccgtatcgatgatggtaaaatggcgatcatgggtcactcca
tgggcggcggtggcaccctgatcgccgcgcacgaacacagcgatgaaatccaggcggcgatcccgttcacccc
gtggcaaccagacggcgttttcgacggcatcaccgttccgaccctggttatggcgggtagcgcggatcgtgttgc
ggacgcagcggatcacgcgtggccgcacttcctgagcattccggaaagcaccaccaaagtttatatggaaatcga
tggtggttcccactacatcgcggatagcagccgtggcccggatctggcgaccatcggccgttacggcatcgcgtg
gctgaaactgtacctggatggagatgagcgttaccgtggcttcatctacggcgaagaagctgaagccgatcgcga
caaattctctcgctatgttaccagcccgtaagcggccgc 

APET-10 

catatgagcccgccggcgccgaccgttgcgagcctgagcggcgatggtgtttacgaagttggcacctacaccga
attcccggatgcgccggaattcggcgaagccaccatctactacccgatggatgctccgaccccgttcggcggtgtt
gcgatcgcgccgggctacaccgaagttcagcgtcacatcaactggtggggtccgcgtctggcatctcacggctac
gcggttctggttatgaacaccaacgatcgtatgcgtgatatgccggacgatcgtgcggttgcgctgatcgcggcgg
ttggcgttctgcgtgcggaaaacgatcgccgtggtagcccgctgttcggtcgtatcgatgcgggcaaaatggcaat
catgggtcacagccgtggcggtggcggcaccctgatcgcggctaacgaacacccgaacgaaatccaggcggc
cattccgttcaactcttgggaaccggatggcgcgttcgcgaacatcaccgcgccgaccctggttatcgcaggcgc
gaccgatcgcatcgcgcgtgttgcggaacacgcttggccgcacttcctgtctatcccggaatctaccccgaaagtg
tatatggaaatcgcggatgaaggtcacttcaccgctgatagcacccgtggcatggatctggcgatggtgggccgtt
atggcatagcgtggttaaaactgtatctagacggtgatgaacgttatagaggctttatctacggtgatgaagctgagt
ctgcgcgtgataaattctctcgttacgttaccagcccataagcggccgc 

APET-11 

catatgaacccgtaccagaaaggcccggatccgacccacgcgagcatcgaagcggacggtccgtacgcggtga
gcacccaggcgctgaaaggctctggcttcggtagcggcaccgtttacagcccgaacgctgcaggtagctatgcg
ctggttgcggtttgcccaggcttcgtttccgcgcagagctctatcgcgcagatcagccgtcgtctggcgacccacg
gcttcgttgtggttacaattgataccaacaccattttcgacttcccggattctcgtagcacccagctgctggctgcgct
gaaagcggttgcggcgctgagcaccggcccggcggcgggcaaaatcgacacggcgcgtcaggcggtagcgg
gctggagcatgggcggcggtggcaccctgctcgcggcgggtagcacgccggccctgaagggcgcggtagcat
acgcgccgtgggccctgaacaacaacctgaaggcgtctaaggtgccggcggccatcctgggcggtactgccga
catcgttgcgcctccgggcatcttcgccgatgtgttctacaaagcgatcccggccggttccagcaaactgctgggt
atcgtgaaaggcgcggatcacttcttctctaacactgcaagccagccggcgagctacaccaccgtagcctggttca
aacgttttgttgataacgacactcgctacggcccgttcctgaacggcgacacccgttacagccgcttcagctacacc
ggtccgttttaagcggccgc 

APET-12 

catatgggtccgaacccgaccttctcctccgttcgttctaccggaccgtttgcggtttccagccagaccatttccggt
ggtacctctttcggtggtgcgaccgtttacagcccgaatactccgggtcgttatgcgatcgttgcgttctgtccgggc
ttcaccgccacccgctcctccatcgatgcaatggcgcgtcgtctggcaagccacggtttcatcgtcgcagcgatgg
atacgcgtagcaccctcgatcagccaagcagccgcgctacccagctgatcgccgcactgaatgctgttgcccgta
tcaccaccggcccggctgcaggtaaaatcgacagcgcccgccgtattgtgaccggtcactcgatgggcggcgg
cggtaccctgattgctgctaccaacaacccttccgcaatcgcggcggcaattgcgctggcgccgtggaacaccag
cgaaaacttctctggcaaccgcgttccgtccgctatcatcggtggcgcgctggataccatcgcaccggttgcttctc
actccgtaccgttctacaacagcatgacccgtaacgaaaaactgctgtgcgtgatcagcggcgcaggccacttctt
cccgcaggaatctccgccgaaccagccggcgtctgcgctgcagatctcctgggcgaaacgtttcggcgatggcg
atacccgttacggcttcatcctgaacgcacgtccgggcgaatgtggcagctgggcgaccaccggtccgttctaag
cggccgc 



APET-13 

catatggcggtacagaacgggccggcaccgacgctggacgcaatcaaagctgatggcccgtatgcgatcacctc
tcaggcagtggcaggtaacggctttggcgcaggcaccatctacaccccgaccgcggccggtaaatacgcactgg
ttgcgatttgccccggcttcgtttccgcgcagagcaccatggcaggcctggcgaaacgtctggccacccacggttt
tgtggtggttgctatcagcaccaacacgctgttcgacttcccgtccagccgtgcgacccagctgctcgcagcgctg
aaaaccgttagcgccttaaacaccggtgccgtggcgggcaaaatcgacaccacccgccaggcggtttctggctg
gtccatgggcggcggcggtaccctggaagcggcaggttctacgccgggtctggtggctgctgttgcgtttgctcc
gtgggataccagcaccaccaaaatgaaagttaacaaagtgccggcggcgatcatcggcggcacctccgacacc
atcgcgccggtggccagccactcccagaaattctacgacgcgatcccggcgaccaccccgaaactgctggcagt
tatcgaaggtgcggatcacttcttcccgaccaaagcgtctgaaccgaccagctacaccaacatctcctggatgaaa
cgcttcgcggacggcgatacccgttacagcaccttcctgaacggtaacgatgcggcgctggcgagcttcagcag
caacggtccgttctaagcggccgc 

APET-14 

catatggcgttcgcggatgaaatcggccaggcgccgaccgcggcgaacatcaccggtgatggcagcttctctac
cagcagcagcgcgatcttcggccagagcggtttcggcggcggcacagcttactacccgaacaccgcgggtaaat
acccggttgttgccttcgcgccgggcttcctgagcgactggaacgcgctgaactggctgggcccgcgcgttgcga
gctggggcttcgttgttgttggtgttaacaccaacaccccgttcgatttccccgatgctcgtggcgatcagctgctgg
cggcgctcaactgggcggttaacagcgcgccggcagcggttcgtgataaagctgatggctcccgtcgtggtgtta
gcggctggagcatgggcggcggcggtaccctggaagcactggcgaaagataccaccggtaccgtgaaagcgg
gtgttccgctggcgccgtggcacaccaacaaaacctggagcaaagtgaccgaaccggttttcatcatcggtggcc
agaacgattccgttgcggcgccggcgagccacgctatcccgttctacaacagcctgggcggtccgaaatcttacc
tggaacgtgctggcgcggatcacttcttcccgaccaaaagcaacggtaccgttagccgtgcggttgtttcattcttca
aacgccacgtttctgccgatacccgtttcactccgtttctgtgtggtttttctggtctggatgttagcaactttcgttctaat
tcttgctaagcggccgc 

APET-15 

catatggcgggcttcgaaaaaggcccggatccgaccaccgcgtctgttaccgcggaccgcggcagctacgatat
cgcgcaggttgatgttccgaaaggcagcggcaccggcttcgcggatggcaccatctactacccgaaatctactgc
ggatggcactttcggcgcggtggcggtgattccgggcttcctggaaccgaaaagcgcgatcgattggtacggtcc
gcgtctggcgagccagggctttgtagtgatgaccctggacaccaccagcgtgttcgacactccggatagccgcg
gcggtcagctgctggccgcgctggattacctgacttctaaatctaccgtgaaagatcgtatcgatccgaaccgcctg
gcggtggttggccacagcatgggcggtggcggtaccctgtccgcggcggcgaaccgtccgaacctgaaagcg
gctgtggctctggcaccgtggcacgtgtccgctccgctgaccagcgtcaaaaccccgaccatgatcttcggcagc
gacaacgactttatcgcaccggacggtaccttcgcgaaaccgttctacgatggcatcagcaacgcgccggagaa
agcatacgttcgtctgaaaaacgcgggccacatggcttacgttttcccggacaaacgtatcgcggaatacaccctg
agctggctgaaacgctacgttgatgatgacacccgttacacccagttcctgtgtccgggcccgaccaacgaaagc
accatcgcggcgtataaatccacctgcccgatgtaagcggccgc 

APET-16 

catatgccgtctgcaccgtgcagcaactgtacccgtggtccagctccgactgctaacgctctgaaagctagcaccg
gtccgttcagcaccgcgcgtttctctgttagcggtttcctgaaaggcttcggtgatagcaccgtttactacccgacca
acaccaccggcaagatgggcgcgatcgcggttatcccaggctacctgtcttacgaaagctccatcgaatggtggg
gcccgcgtctggcgagccacggtttcgttgttatgaccatgaacaccgaaaccatctacgatcagccggacagcc
gtgcgagccagctgtccgaagcgctggattacctgatcgcgcagtctaaaagcagctcctctccgctgtacaacaa
aattgattctacccgcctgggcgcaatcggttggtctatgggcggcggcggcagccttaaactgagcacccagcg
tagcatcaacgcgatcatcccgcaggcgccgtggtacttcggctctaactccttcaacaccatcaaaaccccggcg
ctgatcctggcgtgctctgcggataccgttgccccggttgccgcgcacgcgagcccgttctacaaccgtatcccgg
cgagcaccccgaaagcgtttctggaaatctacggcggcagccacttctgcgcgaacagcggctacccgaacgaa
gatctgctgggtatgtacggcatcgcttggatgaaacgtttcatcgatttcgacagccgttacagccagttcctgtgc
ggcccgaaccacgaaggcgatctggcgatctctgaataccgtgaaaactgcccgtactaagcggccgc 



APET-17 

catatgaccaatccgtatgcgcgtggtccgaacccgactgcggcgtcactggaagcgagcgcggggccgtttac
cgttcgctccttcaccgttagccgtccgtctggttacggtgccggtaccgtttactacccgactaacgcaggcggta
ccgttggcgcaatcgccatcgtgccaggctacaccgcccgccagagctctattaactggtggggcccgcgtctgg
cgtcccacggcttcgtagttatcaccatcgacaccaattctaccctggatcagccgtcctctcgtagtagccagcag
atggcggccctgcgtcaggtggcaagcctgaacggcacctctagcagcccgatctacggcaaagttgataccgc
ccgtatgggcgtgatgggctggagcatgggtggcggcggttctctgattagcgccgctaacaacccgtccctgaa
agctgctgcgccgcaggcgccgtggaacagctctaccaacttcagcagcgtgaccgttccgaccctgatattcgc
gtgcgaaaacgactctatcgcgccggttaacagccacgcgctgccgttctacaactccatgagccgtaacgcgaa
acagttcctggaaatcaacggtggcagccacagctgcgctaacagcggcaacagcaaccaggcgctgatcggt
aaaaaaggcgtggcgtggatgaaacgcttcatggataacgatacccgttacagcaccttcgcgtgccagaacccg
aactctacccgtgtttctgatttccgtaccgcgaactgcagctaagcggccgc 

APET-18 

catatgtctacctgtaccgtaaactgcggatttgaaatcggaccggttccgtccctgtcttttgtgcgtgctagccagg
gcccgctgccggttagcaccagcaccgtgagctcttctgttgatggcttcggcggcggcaccatctaccacccga
gcaacatctctgatgaaatggcggcgatcgcgatcagcccaggcttcaccgcggcgcagagctctatcgcgtggt
ggggcccgctgctggcgagccacggtttcgttgtgatcaccatcgataccaacggccgcttcgatcagccgacca
gccgtggccgtcagctggatagcgcgctgtcttacctgatcagcgaaggtaaccgtagcaactctccggtgagcg
gcctgattgatgaaaaccgtctggcgaccatgggccacagcatgggtggtggcggcgcgctgcagagcgccgc
gcgtaaccgtctgagcgcgtctgttccgctggcgcctttcaacaccggcagcaacgagttcaaccagatcaacgtt
ccgaccatgatcatgggctgcgaaaacgatattgtggcgccggttaactctcacgcgaacccgttctacggtctgat
tccgggaagcaccgataaagcgttcctggaaatcaacaacggtagccactcctgcgcaaacggtggtagctcca
acaacgcaaccctgagcacctacggcgtgagctggatgaaacgtttcctggatcaggatacccgttacaaccagtt
cctgtgcggtccgaaccacgttgcggatagccgtatcagcgatttccgtgatacctgcgcgttctaagcggccgc 

APET-19 

catatgctggacagcccgtaccagcgtggtccggacccgaccgaagcgagcgttaaagcgatcgcgggcccgt
tcgcggttgatcaggtgaaagcgaccggccacaccggtttcggcagcggcaccatcttctacccgaaagatgaaa
aaggcacctttggcactatcgccgtgagccctggcttcatttctccggaaggcctggttcactggtacgcgaaaacc
ctggcttctcacggttttgtggtgatggcgatgggtacgttcaccgtagcggatccgccgccgagccgtggcgatc
agctgcgtgcagccctggattacatgaaaaccaaaagcccggttaaagataaagtggatcccacccgtctgggcc
tgtccggtcactctatgggcggtggcggtaccctggatgcggcgtctaaaatgccggacctgaaagcggcagttc
cgctggcgccgtggtatctgaccggcggtccggttatcccgaaagttaaggcgccgaccctggtggttggcgcg
aacatcgatttcgttgcgccgatggcgatcttcgcgacgccgttctacaaagcgctgacctctccgaacaaagcgc
tgctgaccctgccgggtgatcacatgaccccgttcctgctggcgaacccgaccctgaccaaattcgcggtcagct
ggttcaaacgtttcctggatgacgatacccgctacgatcagttcctgtgcccgaacccggcgtcttacgaaggtacc
tgcccgctgacctaagcggccgc 

APET-20 

catatggttgcgggcgcggttaccaaaggcccggatccgtctgcggctgaagttgctaaagtaaccggtagctac
gccgtgaccgaaaccaaagttgacgatgcggcgtctaccaaattcggtccggcgaccgtttacgcgccgaaagg
cgctccgggtgaaaccttcggcgcgatcgcgatctcgccgggcttcctggctgaacagtggaccctgacctggct
ggcacagcgtctgagctccttcggtttcgttaccatcgttttcaccccgaacagcatcttcgaccagccggatgcgc
gtagccgtgcgctgctggatgcgctggaatacctgaaaacccagtctaccgcgaaagcgctgatcgacccgagc
cgtctgggcgtgctgggccacagcatgggcggcggtggcgcgctggaagcggcgagccgtgatctgaccctg
aaagcggcggttgcgctgctgccgtgggacctgactaaaaacttttccggcgttcgcaccccgaccctggttatcg
gtgcaaaaccggatttcatcgcgccggttgcgagccacgcgaaaccgttctacgctagcctgagcacctctctgcc
gcgtgcgtacctggaactgaacattggtcacgcgcaaccggccctggttccgaccaccgaagtgtcccgtgcgg
cagtgaactggttcaaacgttttctggacgacgatcctcgttacaccaaaactctgtgcccggccgtggccggtgtt
aacgcctctaccgtaactgcgtatcagtcgtcctgtggtcagggcccgctgtcttaagcggccgc 



APET-21 

catatgaacccgacgctggttgctctgatcgcggcgtgcgcaaccgcttctccggctgttggtcagggtccggcgc
caaccatcaccagcctgagcggtgacggcgtttacgaagtgggcacctataccgacttcccggatgtgccggaat
ttggcgaagcgactatctactacccgatggacgcacctggcccgtctggcggcgttgcgatcgcgccgggttaca
ccgaaatccagcgtcacatcaactggtggggtccgcgtctggcttctcacggctacgccgttctggttatgaacacc
aacgatcgtatggaagatatgccggcggaccgtgcggtggcgctgatcggcgcggttcgtctgctgcgcgcgga
aaacgatcgtcgtgattccccgctgttcggccgtatcgatgctgctaaaatggcgatcatgggccactcccgtggc
ggtggcggcaccctgattgcagccaacgaacacccggacgaaatccaggcggctatcccgttcaacagctggg
aaccggatggtgtgttcgcgaacatcaccgcgccgaccctggtgatcgcgggtgcgaccgatcgtatcgcgcgt
gttgcggaacacgcgtggccgcacttcctgagcatccacgaaagcaccccgaaagtttacatggaaatcgcggat
gaaggtcacttcaccgcggacagcacccgtggtatggatctggcgatggttggccgttacggtatcgcgtaagcg
gccgc 

APET-22 

catatgtacgacccgatggttgcacttcatcctgttggtgtactgtctctcgacctgtttgacaatgcccgtgatcgtcc
attgcctactgaagtatggtatccggctgttccagaagcagcagatacgccggttgagcgtgctttgggcgtcggct
caccggcgcatcgcgacgcgacgccggccggaggcggcccgtatccgctgatcgtgttctcccacgaaaacca
gggtattcgtgttcagagcaccttctacaccgttcacctggcaagccgcggttacgttgtggttgcgatggatcaca
ccggtaacaccttcagcgacaacagccagggcggtgcgatcgcggcgcgtaaccgtccggacgacgtttccttc
gttgcgcgtaccgtgatcgatcgtagcgctgcgctgagcggtccgctggcaggcatgatcgatatcgatcgtgttg
cagttaccggtcacagcttcggcgcttggacctccctggcggttgtgggcgcggattctctgttccgtgcggcgct
gccgctggcggtgccgcacgacccggcgatcatcgcgtccggtttctatgatcgtatcgatgttccggttatgctga
tcggcgcgcagcgtgaccagaccaccccgtacagcatgtctgaagcggtttacgatctgctgccgaccccgcgtc
gtctgttcggcatcgataacgcgggtcacttctctttcaccgacatctgcgcgctgggtgcgattccgggcgcgga
cgaagatggttgcggtgacgatttccgtccgccggcagcggttcaggcgctgaccaaccgtctgtctagcctgttc
ttcgatcacgttctgaaacagctgccggaagcggcggctgcgctgcaggcggatcgtgttgcggcgttcgcgga
cccgctggatgtgtacctgagcgattaagcggccgc 

APET-23 

catatgacccctgaatttaaaccgcagccgggcccgctgagcatcaaaagcgcagcggcgatcagcttccgtgtt
gaagatcaggcgaaagatctgcagatccgcgttacctacccggatggtccgggcccgtggccggcgatcatcttc
tctcacggtgcgatgtccagcaaagatttctataaccgtgttgcggatcactgggcgacccacggctatgcgaccat
cctgccgacccacctggatagcgaaagcctgggctactctttcaaaaacccgctgccgcgtgaaaaagttttcttcg
gccgtatcggcgatatgcagttcattctgaaccacctggacgaaatcgcgggtaaagctggcatcgcgggcaaaa
tcgaaaaaaccaaactggcagttgctggccactccttcggtggctggaccagcctgatcctggctggcctgccggt
taaaatgccggacggcagcctgaaaagcttcgctgactctcgtatcaaagcgctggtgagctataacggcattggc
ccgatggatgaaatcccggatgcagcatgggcgaaagttgcaatcccggttttcgcggcgagcggcaccaacga
tccgggtgcgaccggctctggcccggttcacccgtggcgttggcgtatcggtgcgtacgactacgcgggttccaa
agaaaaatacgctgtgagcatcactatgggtgaccactactacggtggcctgatctgccgtgaaggcgcgggcg
gcaaaccggacccggaaggtctgtccttcgttaacggtagcagcaccgcgttcatggatgcttacctgaaagatga
taaatctgctaaaaaattcctgcgtaccgcagacctgcgtccgctgacgaatgaccgtgcgttccttgaacgtagct
aagcggccgc 

APET-24 

catatggcgccggttgattggagcaaaaccggtccgcaccaggttaaagttgataaagcggacgcgcacaccatc
taccgtccgtctgacctgggcagcggcggcgtgaaaaacccggtggttatctggggcaacggcaccggcgctac
cccggcggcgtacgatggcctgctgcgtcactgggcgagccacggcttcgtggttgcggcggcgaacaccaaa
caggcgaacaacggtaacgcgatgcgtgcgggtctggatctggttaccaaatggaacaccaccagctccagccc
gtactacggcaaagttgacgttagccgtgttgcgagcagcggtcactctcagggcggtgcgggtgcgatgaacg
cggcagtggatacccgtgtggacgcggtgctgccgatccagccgggcccgctggcggcgccgcgtaaattcaa
acagccgaccttctacatggctggtcagaacgatcgtgttgtgtggccgagctgggtgcgtaacttctacaacaaat



ctggccacctgccggcggtgttcggcgttgttcgtggcgcgacccacgttgctccggcgggtgatggtggagcgt
ttagaggtccaacaaccgcctggttgtctttcaccctgcgcggcgatgcgtcggcgcgtgctcagttcgccggcgc
gtcctgtggctactgcggtgcttcttccccgttctccaactggctgcgcaatactcgttttaccagccagaacggttaa
gcggccgc 

APET-25 

catatgaccgcggcagcggtttccagccgctactacgaagagaccggtccgcacgcggtgaccgttgaacagg
gtggtccggatcataccctgtactatccgagcgatctgggcgcgggcggcacccagcacccggttgtgatctggg
gtaacggtactggcgcaaccccggaaacctatgatgaaggcctgcgtcacttcgcgtcctggggcttcgtggttgc
agctgccaacaccactcaggcaggcagcggtaaagaaatgctggcaggtgcccgcttcctgattgaagaagatc
agcgtagcggctctgttttctacggcaaaatcgacgaaactcgtattggtgcggcgggtcactctcaggggggag
gcggtgctatcgctgctggcgcggatccgattgtcgataccaccatcccgatccagccgggcccgcagggcact
gtaggggacctgcacggtccggcgttctttatctccggtcagttcgactggatcgtgccgtcgagctacgtttacag
ccgttatctgggcgccgatcacgttccggcagtgttcggtgaactgcgtggcgctgaccacttcttccctggcgaca
cccgtctgcgcctgatcggtgcgaccacggcctggttccgtttccacctgatggcggacgaaaacgctcgtggtat
cttcttcggcccgtcctccacctgcggcatctgcactgacaccgaagcatggagcaaagtggatcgtaacgcgaa
agcgcaggcgattccgggttaagcggccgc 

APET-26 

catatggatccgtgggatgcgccgggcccgtacgcgaccgcggttcagatcggtgcggttaacactctgtattacc
cgcgtgatatcgcgtctagcccgcgccgtcacccggttatcgtgtggggtaacggcaccggtgctgcgccgctgg
tttaccgcgatctgctgctgtactgggcgagccacggatttattgtcagcgcagcaaacacgccggcttctaacctt
ggcatctcaatgcgcctcggcatcgatgcactggcagcagccgacgcggatccgggttccatcttccgtggcaaa
gttgacctggcgcacatcggtgcgagcggccactctcagggcggcgcggcggcgatcgttgttggtgcggacc
cgcgtatcgatgccatcctgccgatccagccgggtccgctggcggacatcgatgatgttcacgttccggcgctgct
gctggcgggccagcacgattccatcgttttcccgttcctggttaaagcgttctacaacgatgcgacccacatcccgg
cgatctacgcggaagttcgtggcgcggatcacttcaccgttgttggcgatccgggcccgttcgcggcgccgacca
ccgcatggttccgtttccagctgatgggcgacaccgccgcgcgtgcggaattttatggtccttcttgtggtatttgca
ccgatactcgtacctggtctgatgttcgtcgtaatgctctggttccgtaagcggccgc 

APET-27 

catatgggtaccggttttccgggtgtttctaatttctctgcgtctggcagctttgctaccaccagtggttccgcaggcg
catcttgcacagtttttcgcccaagcaccctgggcgccaacaaccgtaaacacccgatcatcgtttggggcaacgg
tactactgcctctccgaacacctacgccagcctgcttcagcactgggcttctcacggtttcgttgttatcgcggcgaa
cacctctaacgcgggcaccggccaggaaatgctcggctgcgttgattacctgaccacccagaacaaccgttctac
cggtacctacgctggtaaactggatctgaaccgtatcggcgcagcgggccacagccagggtggcggtggcacc
atcatggcgggccaggattaccgtatcaaggttaccgcgccgttccagccgtacaccatcggtctgggccacaac
tctagctcccagagcaaccagaacggcccgatgttcctgatgaccggtagcatcgataccatcgcgagcccgac
gctgaacgcgctgccggtttacacccgtgcgaacgttccggttttctggggtgaactgtctggtgctagccacttcg
aaccggttggtaacgcgggtgatttccgtggcccggcgaccgcgtggttccgctaccacctgatggatgatgcga
gcgcggaagataccttctacggtagcaactgcgatctgtgcaccgatcgtgattgggacgttcgtcgtaaagggat
caactaagcggccgc 

APET-28 

catatgggcggtggcggcgaagataacgtgtttgctgaaccgggtgatttcgacgttgtgaccgagccgggcggt
cgcgattgcaccatcttccgtccggagcagctgggtgacgaccacgccgtggttatctggggcaacggcaccgg
cgcgagcccgaacacttacgccggcctgctgcgtcactatgcctcccacggttttgttgttgttgctgctaacacca
gcaacgcgggcactggtgaagatatgctgaactgcctggattttctggaaggctctcaactggcttcttccgtggac
ttctctaaagttggtgcaaccggtcactctcagggcggtggtggtgcgattatggcgggtgttgatccgcgcatcgc
tactaccgctccgattgaaggcttcaccctgggtctgggccacgatcgtgattcccacgaccagcagaacggtcc
gatgctgatcctgtccggtagcgcggaccgtctggtgaacccgcgtaccaaccacgcgccgctgtttgatgcgac
caatgttccggcgttctgggcgatcgcgcagggtgccggtcattttgaaccggttggcgatggcggcgacttccgc



ggtatctccaccgcctggttcctgttccagctcgaagatgacccggaagcgaccacccacttcgtgggcgatgatt
gtttcgtttgcgaagatccaggtttcgatgttgaaggtgtgaaagaaatcgattaagcggccgc 

APET-29 

catatgcaggataacagcgatggtcgttaccgtccggaaggccgtaccttcgcgcgtggtgcggcgaacctgttc
gatgatcgtctgttcgaagcgcgtacctacgttaccggtaccgatgttgcggaattcgccagcgcgactatcttctac
ccgctgaccctgtctttcgatctgccgaacggcgttgttgttatgagcccaggctacaccggcaccccggaatccta
cgattggtggggtccgatgctggcgtctgttggtatcatcaccgctatcatcgaaaccaacaccccggaagataac
ctggaacagcgtaaaaacgcgctgatcgcgggcatcgaactgatcaaacgtgaaaacgcgaactctgcgagccc
gatcaacaacaaagttgacgaaagccagatcgcgatcatgggtcacagcctgggcggcggcgcgagcctgcgt
gcagcggaagaactggaaggcgacatcaaagcggttatcccgctgaccccgtactgttgcgaactgggccaga
gcttcgaaggcgacctgaagggcgtgagcaccccgaccctgatcattgcggcggctgacgacaccatcgcacc
gccggaaacccacagccgtctgctgtacgacgaaatcaactcctccaccaacaaagtgtacctggagtttgcgga
aggtgcgcacggtctgccgaccaaccaggggagcgaattccagacccagggcacctacgtttacgcgttcctga
aagccaacttcaccaacgacagcaagtacagcgatttcatcggcggtgacggcgaggactccttcagcagctatg
aaactaactaagcggccgc 

APET-30 

catatgccggggccgcacctgactccgttccgtattaccagctccgacacccgtggctgccagaacggcagccg
ctggacctgcgccgcccgcggtagcggtccgggcttcggtaacggtaccatctactacccgactgacgactctca
gggcacttttggtgcggtaaccgtgattccgggctttctgggctgggaaggcaccctgcagtggctgggcccgcg
tctggcgagccagggttttgtcgtgatgaccctgaacccgttgacgccgctggatccgccgtttacccgtggtgatg
aactggttgctgcgctgaaatacctgaccggcaactctccggttaaagaccgtatcgacccgcatcgcctgggcgt
cattggctggtctatgggcggtggcggcgcactgcgtgcggcggcggcggatccggacatcaaagcggatgttg
cgctgagcccgtgggatatcggtggcgttgctggccaggttagcaccccgaccctggttttcggcggcgactggg
acgcaattgcgccgaccggcgttttcggccgtccgttctacgatggcctgaaaaccaaagacaaagcgctgatcc
agctgcgtaacgcgacccacttccactacatggtgccgaacaccccgaccgcggaatacagcctggtgtggctg
aaacgtttcatcgacgatgatacccgttatgataaattcctgtgtcctgctccgggtactggtgatgccattagtgagtt
caccgttcagtgcccgctgccgtaagcggccgc 

APET-31 

catatggttgttctgggctacgcgtgcgatggcggtaacaccagcaccatcacccaggaagcggttagcatcagc
ggcgcgaccaacagccagctgtactacccgaccggtatctccaacgtgaccggtgcgacctccatgtccgcggg
ctacacccagggcctggcgaacgttgaatggctgagcaaaaaactggcggaaaacggttatgtggtggttgcgtt
caccccggataacaccctgggctatgtttctcagtggcgtgacctgcacaaagcggcgattcagaaaatcaaagat
ctgaacaacaaccacagcgtgctgaaaggtaaaattaacactgcgaaactgcagacctgcggtcactctaaaggc
ggcggcggctctctgtgggcgagcgcgcagctgggtagcaccctgaaaaccaccattggcatggcgccgtacg
aagaaggcttcgctgatagcgcgctgggcagcatcaccgcggcgaccttcatccaggcgggcggtggcgatac
cctggcgaccaactctatgacccgtggcgaatacagcggtctgagcaccagcatctctcgtatgtacgttgaatac
accggttacagccacctggcgtgggatggcgtgagcggcgaagcggcgagcgatgcgaccgttgcgaaccga
atctccggcgacatcatcgcgtggatgaaatattacctggacggccagacctcttatgcgagcaccctgtctaacac
cagtggcaccgcgcgccacgagtgggttgacaaaagcggttcttcaagctcctccagcagcagctccagctctag
cggctgcaactaagcggccgc 

APET-32 

catatgccaagcccggaaggccaggctctgggtgtaccgggcgatttcgaaatctgctcttacgaagcgaacctg
gaaaacgatggttacgcgtctgctcgtatgacctacccgtgcgatctgtctggtggcccgattccggcgaccaccc
tgaccggcggtttcaccaacaccaaagaacagatggaatggctggcggaacacctgagctctcacggctacgcg
gttctgaccatgaccccgaacaacaccctgggtgtgccgccgggctggcgtgatgcacagttcggcggcttcgc
ggaattcgaagatgaaaacagccgttctggcagcccgctgcagggtaaaatcgatctgaccaaacgtaacctgat
gggcttttctatgggcggcggtggtgttatcctggctgcggaagaaatggttgaccagcacacctctgcgatcgcg
ctggcgccgtggctgggtgcttactctgttgatttcgaagcaatcgaaagcccgatcctgatgctgggctctgaattc



gatgaactggcgtacgccaccgaacgttactacagcgaactgagcccgaacaccgaacgcggcctggcgatgt
acgcgggcggttctcacttccactggttcggtaacagcgagaccgaatacaaaaagaaattccgcaccctggtga
ccgcattcctggaagttcagctgaaaggcgatacctccgcttacagctacttcgacggtgcggaacatgaagagc
acgttgaagagggttggttctctgcgtacgattaccagaaataagcggccgc 

APET-33 

catatggcaccggcagcagcggcaggtactggcccgtatgatgctgaatatgaaaccaccttccgtctgtacggtc
ataccatctaccgtcctgccaacttgccggacgatgagcaactgcctatcgttgtctggggcaacggtggctgcat
ggctgacggtactatgttcgatgaatttctgctggaaatcgcaagccacggcttcctggttatcgctaacggtcgtcc
gggcggcagcggcagcaccgatgcagatatgttaacggatgcgatcgactgggcggtagacgaaaacgatcgt
ctgttcggtagttatcgtggccacctggacaccggagctatcgccgtgatgggtcagtcctgtggtggtattgaagc
gtacgaagcatctgatgatgaccgtgtggataccaccgttctgtggaacagcggtatgctgagcgatctggataact
ggcgtctgaaccgtctggaagcgccgatcgcgtacttcaccggcggtccggatgacatcgcgcacgaaaacgc
ggttgatgattgggatcgtatcccgtccgatctgccggcgttcatgggcagcctggatgttggtcacaccggcacct
tcggcgaaccgaacggcggcgaatacggccgtgttggcgcggcgtggctgaaatggcagctgaccggcgatg
gccaggcaggcggcgcgttcaccggctctgattgcggcctgtgtagcactgattgggatgttcgtcgtcgtaatct
gtaagcggccgc 

APET-34 

catatggcttacctgccgccggaaaccttcgaagctgacacctttccgggttacgttgttcacgatccggcgcgtga
ccgcgatatcccgatcgtggttcgttatccgcgcgatgctaccggtccgctgccggtggtggttttctctccgggtg
gcgcgtacgttccgcgtgcgaccggctattctgaatggggcaccctgctggcacgtgcgggttacttcaccgttaa
cctgagccacccggaagcggcgggcggtgcgcactgtgcgccgctggcgatcccggcgagcgaatgcgatgc
ggcgcactttgttatcggtgaaccggcggaaggcggtaccctgaacggcccgtggtaccaccgtccgatggatg
cgcgtgcggttctggacgacctggcggcgatcgcagaagccgctggcgtttctgttgatctggatcgtattgcgat
cgttggtcacagcggcggggctttcaccaccatggcgctggcgggcgcgcgcatcgattactccccgagcgttc
gtgcagttgacatgagcgacccgcgtccgcgcgcgttcctggccaactccccgcagggcgttggtcatgtgggtc
tgaccgaaaccagctgggatctgatcgcccgcccggtgatgacccagaccggtcgtaacgatcgtaccgaaggc
gaaccgccgagcggtcgcctggatgcggcgatgcacatgccggcgccagacaaatacctgacctacctggaca
gcgaagatgctactcactctgttttcggcctgggcccggacgcgtcgcgtatgctggaactgtacgtgggctctgc
aggtgtcgcgtttttagatgcctatgtgcgtgatagatctgatgctcgcacatggctgggttctggtagcattgatgaa
tggtctgatggtgtagctaccatcatgtctcgttaagcggccgc 

 

Supplementary table 2. Data collection and refinement statistics. 

 KbPETase 

Wavelength 0.9792 

Resolution range 31.33 - 1.75 (1.813 - 1.75) 

Space group P 1 21 1 

Unit cell 62.496 104.798 71.02 90 93.829 90 

Total reflections 258810 (26166) 



Unique reflections 89061 (8687) 

Multiplicity 2.9 (3.0) 

Completeness (%) 96.96 (94.87) 

Mean I/sigma(I) 13.42 (3.54) 

Wilson B-factor 17.88 

R-merge 0.06559 (0.5443) 

R-meas 0.08031 (0.6599) 

R-pim 0.04582 (0.3703) 

CC1/2 0.997 (0.649) 

CC* 0.999 (0.887) 

Reflections used in refinement 89046 (8687) 

Reflections used for R-free 1019 (100) 

R-work 0.1647 (0.2686) 

R-free 0.1817 (0.3026) 

CC (work) 0.970 (0.846) 

CC (free) 0.969 (0.795) 

Number of non-hydrogen atoms 8288 

macromolecules 7465 

solvent 823 

Protein residues 1004 

RMS (bonds) 0.014 

RMS (angles) 1.60 



Ramachandran favored (%) 97.59 

Ramachandran allowed (%) 2.41 

Ramachandran outliers (%) 0.00 

Rotamer outliers (%) 0.39 

Clashscore 3.44 

Average B-factor 20.84 

macromolecules 19.75 

solvent 30.69 

Statistics for the highest-resolution shell are shown in parentheses. 
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