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AAD1 Amino-Acid Homology Search for Similarity to Toxins

SUMMARY

The AAD1 (aryloxyalkanoate dioxygenase 1) protein was evaluated for amino-acid sequence
similarity to known toxins. A global sequence similarity search of this protein sequence against
the GenBank non-redundant protein dataset was conducted in an effort to identify potential
safety concerns by examining the characteristics of related proteins. The AADL1 similarity search
identified 581 proteins. None of the similar proteins returned by the search identified safety

concerns that might arise from the expression of AADL1 in plants.
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AAD1 Amino-Acid Homology Search for Similarity to Toxins

ABSTRACT

The AADL1 (aryloxyalkanoate dioxygenase 1) protein was evaluated for amino-acid sequence
similarity to known toxins. A global sequence similarity search of this protein sequence against
the GenBank non-redundant protein dataset was conducted in an effort to identify potential
safety concerns by examining the characteristics of related proteins. The AAD1 similarity search
identified 581 proteins. None of the similar proteins returned by the search identified safety

concerns that might arise from the expression of AADL in plants.
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INTRODUCTION

The AAD1 (aryloxyalkanoate dioxygenase 1) protein was evaluated for amino-acid sequence
similarity to known toxins. A global sequence similarity search of this protein sequence (Figure
1) against the GenBank non redundant protein dataset was conducted in an effort to identify
potential safety concerns by examining the characteristics of related proteins. This data base was
posted on February 10", 2007 and had 4,554,902 sequences with 1,568,234,006 amino acids.

METHODS AND MATERIALS

The similarity search was conducted using the BLASTP 2.2.10 algorithm (1) with a cutoff
expectation (E) value of 1.0. AAD1 is an enzyme and preliminary blast results indicated that
there would be more than 500 significant hits which is the limit of the web based blast interface.
Therefore blastp was run on the command line using the following set of parameters —
lusr/local/blast-2.2.10/bin/blastall -p blastp -d /usr/local/blast-2.2.10/db/blastlibs/nr -i
/genomics/AADL.txt -o /genomics/AAD1results01292007 -e 1 -v 5000 -b 5000 -F "

RESULTS AND DISCUSSION

The AAD1 similarity search identified 581 proteins. These proteins were annotated with an
enzyme function, either because the blast description line itself contained a well defined
enzymatic activity, or if no well defined enzyme activity appeared in the description line,
because the GenPept page for this protein contained a well characterized enzyme activity in its
Features annotation under “region_name”. Five hundred and eighty proteins were identified as
alpha ketoglutarate-dependent dioxygenases which is not surprising since AAD1 is an alpha
ketoglutarate-dependent dioxygenase. These proteins can be broken down into a few major
subclasses. The largest class was the taurine catabolism dioxygenases with 478 members (2).

The next largest class with 52 members were the alpha-ketoglutarate-dependent 2,4-
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dichlorophenoxyacetate dioxygenases (3). Thirdly, with 44 members, were clavaminic acid
synthetases (4). There were 5 alkylsulfatases (atsK) (5). AAD1 itself is a R-2,4-
dichlorophenoxypropionate dioxygenase (6). Many of these proteins also had a tauD annotation
as taurine catabolism dioxygenases. The last protein was a hypothetical protein with no
functional annotation. Inspection of the BLink results accessible from the GenPept page of this
protein reveals significant homology (8e-21) to a heavy myosin from Cryptosporidium hominis
TU502.

CONCLUSIONS

None of the similar proteins returned by the search identify safety concerns that might arise from

the expression of AADL1 in plants.
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FIGURE 1. AMINO ACID SEQUENCE OF AAD1

MAHAALSPLSQRFERIAVQPLTGVLGAEITGVDLREPLDDSTWNE I LDAF
HTYQVIYFPGQAITNEQHIAFSRRFGPVDPVPLLKSIEGYPEVQMIRREA
NESGRVIGDDWHTDSTFLDAPPAAVVMRAIDVPEHGGDTGFLSMYTAWET
LSPTMQAT IEGLNVVHSATRVFGSLYQAQNRRFSNTSVKVMDVDAGDRET
VHPLVVTHPGSGRKGLYVNQVYCQRIEGMTDAESKPLLQFLYEHATRFDF
TCRVRWKKDQVLVWDNLCTMHRAVPDYAGKFRYLTRTTVGGVRPAR
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