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Methods
Construction of the recombinant strain

The aaat-1, aaat-2, gsa, acoat, and dans genes were amplified by Prime STAR
HS DNA polymerase. The pCold II plasmids were extracted by TaKaRa Mini BEST
Plasmid Purification Kit Ver.4.0 and digested with restriction endonucleases Sacl/Sall.
The genes and digested plasmids were ligated with In-Fusion HD Cloning Kit. The
constructed  plasmids  pCold- IO -aaat-1, pCold- I -aaat-2, pCold-1I -gsat,
pCold- II -acoat, and pCold- II -dans were transformed into E. coli IM109 competent
cells. The verified recombinant plasmid was transformed into E. coli BL21 competent
cells for expression. The primers used in this study are listed in Table S3.
Overexpression and purification of recombinant enzyme

The recombinant proteins were overexpressed and collected for lysing following
the method suggested by the reference.! Then, the recombinant proteins were purified
using an AKTA Avant system following the method suggested by the reference.?
Enzyme activity assays

The optimum temperature of AAATs were determined using L-Phe as substrate
and o-ketoglutarate (2-KG) as co-substrate at temperatures ranging from 20°C to
60°C. The optimum pH of AAATs were determined using L-Phe as substrate and
a-ketoglutarate as co-substrate in 20 mM sodium phosphate-sodium citrate (pH 6.0 —

8.0) and 20 mM sodium carbonate-sodium bicarbonate (8.0 —10.0).



The relative activity of AAATSs toward L-Phe and 2-PEA was determining using
an assay mixture containing 5 mM L-Phe, or 5 mM 2-PEA, 0.1 mM PLP, 20 mM
sodium phosphate buffers (pH = 8), co-substrate (a-ketoglutarate, 2-KG; oxaloacetate,
OAA; pyruvate, PA) 5 mM, purified enzyme 0.25 mg/mL in a total of 1 mL. The
mixture was incubated at 40°C for 2 h. One mU enzyme activity was defined as the
amount of enzyme required to catalyze the conversion of 1 nmol substrate.
Experiments were performed in triplicate
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Figure S1. Growth kinetics of P. mirabilis in modified MSM

A) P. mirabilis cells were inoculated in Phe-MSM under aerobic conditions. B) P.

mirabilis cells were inoculated Glu-MSM under aerobic conditions. C) P. mirabilis

cells were inoculated in PEA-MSM under aerobic conditions. D) P. mirabilis cells

were inoculated in Phe-AMSM under anaerobic conditions. Date are mean + SD of

three independent experiments.
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Figure S2. Metabolites identification in the supernatant

of PPA-MSM and

PEA-MSM. A. GC identification of metabolites resulting from PPA and 2-PEA

metabolism. 1) the standard, RT = 8.63 PAAL, RT = 10.29 2-PE. 2) Sample of the

supernatant of PPA-MSM 3) Sample of the supernatant of PEA-MSM. B. Mass

spectrum identification of the metabolites.
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Figure S3. Purification and characterization of AAATS

A. SDS-PAGE analysis of the recombinant strain and AAAT-1. M, protein marker; 1,
E. coli BL21 with empty pCold-II plasmid; 2, E. coli BL21 with pCold- II -aaat-1; 3,
the purified AAAT-1. B. Effect of temperature on the enzyme activity of AAAT-1. C.
Effect of pH on the enzyme activity of AAAT-1. D. SDS-PAGE analysis of the
recombinant strain and AAAT-2. M, protein marker; 1, E. coli BL21 with empty
pCold-II plasmid; 2, E. coli BL21 with pCold- I -aaat-2; 3, the purified AAAT-2. B.
Effect of temperature on the enzyme activity of AAAT-2. C. Effect of pH on the

enzyme activity of AAAT-2. Date are mean + SD of three independent experiments.
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Figure S4. SDS-PAGE analysis of the recombinant strain and m-transferases

M, protein marker; 1, the purified GSA; 2, E. coli BL21 with pCold- II -gsa; 3, E. coli
BL21 with empty pCold-II plasmid. 4, the purified ACOAT; 5, E. coli BL21 with
pCold- I -acoat; 6, E. coli BL21 with empty pCold- II plasmid. 7, the purified DANS;

8, E. coli BL21 with pCold- II -dans; 9, E. coli BL21 with empty pCold- II plasmid.



Tables

Table S1 Primers for RT-qPCR used in this study

Gene Primes (5'—3")

16S rRNA TCATAAAGTCTGTCGTAGT TATTCACCGTAGCATTCT
pma CACTTAGATGCGGTATTC CCTCAGAGATAATTGGTAAT
pml AAGATGATGTTGTTGTAAT GAGGTGATGTAATAAGAAG
aaat-1 TATAATGAGCGTGTAGGT CGGTGGATTAGAGTAGTT
aaat-2 CGATTGTATGTGATAACG GCAGGACTTGAATAGATA
disa TGCCTTACCAATAGATGAA CTAACACGCCAATAATACC
kdc AAGCAGTATCAGCAATCA AACATAGTGGCATAAGGTAA
adh-1 TAAGATTGCCGATTATGA CGATAAGATTGGTGTTAC
adh-2 TTGGTCTTGGTTGATGAG CAGTAATTGCTGGTGGTA
adh-3 TAAGATTGCCGATTATGA CGATAAGATTGGTGTTAC
adh-4 CCTATAATGGACAACCTATT GTAAGCAGACTTCTTCAT
adh-5 TTATGGTCGTGAGATGTT ATGAGTAATAATCGGTGAGA

Table S2 Specific activities of AAAT toward L-Phe and 2-PEA

Enzymes Substrates Co-substrates Relative activity (mU-mg')
2-KG 47760.65 + 1680.32
AAAT-1 L-Phe  OAA 30240.75 + 1440.14
PA 6000.01 = 1080.84
2-KG 29160.19 +1920.20
AAAT-2 L-Phe OAA 22800.39 + 720.26
PA 3000.14 +360.84
2-KG 34.47+2.32
AAAT-1 2-PEA  OAA 16.83 £2.18
PA 4.02 +1.67
2-KG 2.08 +£0.94
AAATZ 2 PEA A 6.71 +0.86
PA 7.85+1.04




Table S3 Primers for PCR used in this study

Gene

Primers (5'~3")

aaat-1

aaat-2

dasns

acoat

gsa

F: TCATCATATGGAGCTCGTGTTTCAACAGGTTGAAGCGTTTG

R: TAGACTGCAGGTCGACTTAACTGACAGCTGCAAAGGCTTG

F: TCATCATATGGAGCTCATGTTTGAGAAAATCATTGCTGCACCAG
R:TAGACTGCAGGTCGACTTAAAGTACAGCGACAATGGCTTCACACA
F:TCATCATATGGAGCTCATGACACCCGATGATATTGCTTTTG
R:.TAGACTGCAGGTCGACTTAATTGGTAAGATTAACTGCTTTCT
F:TCATCATATGGAGCTCATGATAAATCAACGTATTAATAGGGC
R:TAGACTGCAGGTCGACTCACTCTGCTTTTACAAACTCAGCAAG
F:TCATCATATGGAGCTCATGAGCAAGTCTGAAACGCTTTATAA
R:TAGACTGCAGGTCGACTTACGCTTTCATTTTGCTAAAGGCATA




The P values used for statistical analysis

The variances between 12 h and 24 h with growth in L-Phe

Gene P value Mean1 Mean2 Difference t ratio
aaat-1 7.29E-31 7.45 151.24 -143.787 29.8878
aaat-2 6.71531E-16 5.47 64.90 -59.43 12.3532
pma 2.68121E-17 6.10 71.26 -65.1533 13.5429
pml 0.0360034 3.70 14.11 -10.4067 2.16315
aadc 2.59869E-07 2.85 32.09 -29.2367 6.0772
kdc 7.3173E-33 5.86 166.22 -160.36 33.3328
adh-1 0.00530373 4.29 18.40 -14.1133 2.93363
adh-2 1.41E-10 6.44 46.46 -40.02 8.31864
adh-3 0.00114254 5.46 22.20 -16.7433 3.48031
adh-4 6.93E-19 8.47 80.52 -72.0533 14.9772

adh-5 1.00E-08 5.17 39.03 -33.8667 7.0396




The variances between growth in Glu and L-Phe

Gene P value Mean1 Mean2 Difference t ratio

aaat-1 1.69E-06 2.61 142 -139.387 43.3481
aaat-2 4.09E-06 1.80 78.2 -76.3967 34.7546
pma 4.55E-05 8.40 76.26 -67.86 18.9708
pml 0.014728 10.68 19.14 -8.46333 4.11038
aadc 0.000797 2.02 27.65 -25.6267 9.13381
kdc 1.37E-05 4.48 134.76 -130.277 25.6434
adh-1 0.001906 5.09 13.25 -8.16667 7.26539
adh-2 0.000248 1.48 41.97 -40.4833 12.3352
adh-3 0.000514 5.25 21.32 -16.0733 10.2325
adh-4 4.38E-06 15.14 73.19 -58.0567 34.1575
adh-5 0.000675 6.45 26.65 -20.1933 9.53702

10



The variances between 12 h and 24 h with growth in 2-PEA

Gene P value Mean1 Mean2 Difference t ratio

aaat-1 2.41821E-20 5.41 119.72 -114.31 24.2622
aaat-2 5.4049E-07 4.10 34.52 -30.42 6.45663
adh-1 0.0473518 2.14 11.91 -9.77333 2.07439
adh-2 1.2019E-06 4.88 33.89 -29.0067 6.15665
adh-3 0.0358694 4.24 14.63 -10.3867 2.20457
adh-4 1.89633E-14 6.00 73.71 -67.7067 14.3707

adh-5 0.000341418 7.02 26.23 -19.21 4.07731
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The variances between 48 h and 96 h with growth in L-Phe

Gene P value Meanl Mean2 Difference t ratio
aaat-1 1.51101E-06 5.27 166.39 -161.12 70.4039
aaat-2 2.41563E-35 7.77 95.02 -87.2433 38.1223
pma 0.643446 0.29 1.36 -1.06667 0.466096
pml 0.650704 0.39 1.43 -1.04333 0.455901
aadc 1.57554E-09 4.06 21.43 -17.37 7.59009
kdc 5.34516E-07 6.06 172.69 -166.627 72.8101
adh-1 0.0155569 2.51 8.27 -5.76 2.51692
adh-2 9.46037E-27 5.56 60.00 -54.4333 23.7855
adh-3 0.0101654 3.43 9.58 -6.14667 2.68588
adh-4 8.11234E-34 6.16 86.50 -80.34 35.1058
adh-5 0.000556525 3.27 11.79 -8.52 3.72295
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DNA and protein sequences of the related enzymes

L-aromatic amino acid transaminase(AAAT-1)

Coding DNA sequence:

GTGTTTCAACAGGTTGAAGCGTTTGCGGGAGATCCGATTCTCTCATTAATGGATGTCT
ATAATAAAGATCCACGTCAAGATAAAATTAACCTAAGTATTGGTCTTTATTATGATGA
AGAAGGCAAAACCCCCATTCTAGGCACTGTGTCTGTGGCGCGTCAGCAGCTTAATGC
GATGACACCTACCGCAACACTGTATTTGCCAATGGAAGGACTCGCCCCTTATCGCCAC
GAAGTACAGACTCTCCTTTTTGGTGCTGATAACCCGCTTATTGCAGACAAAAAGATTG
CTACCATACAAACATTAGGTGGCTCCGGAGCGCTAAAAGTCGGCGCAGATTTTCTAC
ATCGCTATTTTCCAAGCTCTGAAGTTTGGATCAGTGATCCCACTTGGGACAATCATGC
GTCTATTTTTGCGGGCTCCGGTTTTAAAGTAAATTATTATCCTTATTTTGATCCCGAAA
CCAAAGGGGTCAAATTCGATGCATTAATAGATTGCTTTAAAAAACTTCCTGAAAAAA
GCATCGTACTGATGCACCCATGTTGCCATAATCCAACAGGATCCGATCTCACCAAAGC
ACAATGGGATCAGGTCATTGAGATCCTCAAAGCGCGTCAAGCAATCCCTTTCCTTGAT
ATTGCTTATCAGGGATTTGCTGAAAGTTTAGATGATGATGCTTATGCGGTTCGCGCTA
TGGCAAAAGCGGGGTTACCTGTATTAGTCAGTAACTCATTCTCTAAAATCTTCGGGAT
TTATGGGGAACGGGCGGGTGGCTTATCGATTGTATGTGATAACGCGAAAGAGTGTGA
GCATGTATTAGGGCAATTAAAAGCGGGCGCACGTCGTATCTATTCAAGTCCTGCTAAC
TATGGCGCACAACTGGTTAATCAAGTTTTATCAGATCATGTATTAACCGCACAATGGC
AAAAAGAAGTGGCTCATATGCGTGACCGCATCAAAGAGATGCGTGTAACTTTAGTTA
ATGCCTTAAAAGAAGCATTACCTGAGAAAAACTTTGATCATTTATTAACACAACGCG
GTATGTTCAGTTATACCGGCTTTTCACCAGAGCAAGTAGATAGATTACGTGAAGAGGT
TGGTATTTACCTGATTGGTACAGGTCGTGTTTGTATGGCGGGTGTCAATAACAATAAT
GTGCAGCGCATTGCACAAGCCTTTGCAGCTGTCAGTTAA

Protein sequence:

VFQQVEAFAGDPILSLMDVYNKDPRQDKINLSIGLYYDEEGKTPILGTVSVARQQLNAMT
PTATLYLPMEGLAPYRHEVQTLLFGADNPLIADKKIATIQTLGGSGALKVGADFLHRYFPS
SEVWISDPTWDNHASIFAGSGFKVNYYPYFDPETKGVKFDALIDCFKKLPEKSIVLMHPC
CHNPTGSDLTKAQWDQVIEILKARQAIPFLDIAYQGFAESLDDDAYAVRAMAKAGLPVL
VSNSFSKIFGIY GERAGGLSIVCDNAKECEHVLGQLKAGARRIYSSPANYGAQLVNQVLS
DHVLTAQWQKEVAHMRDRIKEMRVTLVNALKEALPEKNFDHLLTQRGMFSYTGFSPEQ
VDRLREEVGIYLIGTGRVCMAGVNNNNVQRIAQAFAAVS*

L-aromatic amino acid transaminase(AAAT-2)

Coding DNA sequence:

ATGTTTGAGAAAATCATTGCTGCACCAGCCGATCCTATTCTGGGTTTAGCTGATAGTT
TCCGTTCTGATACTCGTGAAAACAAAATTAACTTAGGGATTGGTGTTTATAAGGATGA
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AACAGGTAAAACACCTGTACTCACCACCGTTAAAAAAGCAGAAAAATATTTATTAGA
AAACGAATCCACTAAAAATTATCTTCCTATTAGCGGTATTCCTGAGTTTGGTGCGGTC
ACTCAAGCACTGTTGTTTGGTGAACAACACCCTATCATCACAGAAAAACGTGCACGT
ACAGCACAAGCTCCGGGTGGTACTGGGGCATTACGTATTGCTGCGGACTTTATTGCTC
AGCAAACTAATGCTAAACGTGTATGGATAAGTAACCCGACTTGGCCAAACCATAATA
ATATTTTTCAGACTGCAGGCTTAGAGATTTGCCAATATGATTATTATGATGCCGAAAG
CCACGGTTTAGATTTTGAAGGTATGCTAGCCAGCCTACAAAATGCACAAGCAGGTGA
TGTTGTGCTGTTCCACGGATGTTGCCATAACCCAAGTGGTATTGACCCAACGCTAGAG
CAATGGCGTCAACTGGCTGCCTTATCCGCAGAGAAAGGTTGGTTACCAGTATTTGACT
TTGCTTACCAAGGTTTTGCTAATGGTCTTGAAGAAGACGCGCAAGGCTTACGCCTATT
TGCTGAAAGCAATCCTGAGCTGATTGTTGCAAGCTCATATTCAAAAAACTTTGGCCTT
TATAATGAGCGTGTAGGTGCTTGCACTATTGTCGCAAAAGAGAGCGATACTGCTGAG
AAAGCATTTAGCCAAGCCAAAGCGATTATTCGCGCAAACTACTCTAATCCACCGGCA
CATGGTGCATCTGTGGTGACTACTATTTTATCTAACCCAGAGTTAAAAGAAGAGTGGA
TTGAAGAGCTCACCACAATGCGTGAGCGCATTCAGCGTATGCGCCAATTGCTGGTGA
CAACGTTACAAGAAAAAGGCGCAAAACAAGATTTCAGCTTTATTATTGACCAAAATG
GTATGTTCTCATTTAGTGGCCTTAATAAAGAGCAAGTTGAACGTCTACGTGCTGAATA
TGGTATTTATATTGTCGGCTCTGGTCGTATTAATGTCGCAGGCTTAACACTGGAAAAT
ATGGTTCCATTGTGTGAAGCCATTGTCGCTGTACTTTAA

Protein sequence:

MFEKITAAPADPILGLADSFRSDTRENKINLGIGVYKDETGKTPVLTTVKKAEKYLLENES
TKNYLPISGIPEFGAVTQALLFGEQHPIITEKRARTAQAPGGTGALRIAADFIAQQTNAKRV
WISNPTWPNHNNIFQTAGLEICQYDYYDAESHGLDFEGMLASLQNAQAGDVVLFHGCCH
NPSGIDPTLEQWRQLAALSAEKGWLPVFDFAYQGFANGLEEDAQGLRLFAESNPELIVAS
SYSKNFGLYNERVGACTIVAKESDTAEKAFSQAKAIIRANYSNPPAHGASVVTTILSNPEL
KEEWIEELTTMRERIQRMRQLLVTTLQEKGAKQDFSFIIDQNGMFSFSGLNKEQVERLRA
EYGIYIVGSGRINVAGLTLENMVPLCEAIVAVL*

L-amino acid deaminase (Pm1)

Coding DNA sequence:

ATGGCAATAAGTAGAAGAAAATTTATTCTTGGTGGCACAGTGGTTGCTGTTGCTGCAG
GCGCTGGGATTTTAACACCTATGTTAACGCGAGAAGGGCGTTTTGTTCCTGGTACGCC
GAGACATGGTTTTGTTGAGGGAACTGGCGGTCCATTACCGAAACAAGATGATGTTGT
TGTAATTGGTGCGGGTATTTTAGGTATTATGACCGCGATTAACCTTGCTGAGCGTGGC
TTATCTGTCACAATCGTTGAAAAAGGAAATATTGCCGGCGAACAATCATCGCGATTCT
ATGGTCAAGCTATTAGCTATAAAATGCCAGATGAAACCTTCTTATTACATCACCTCGG
GAAGCACCGCTGGCGTGAAATGAACGCTAAAGTTGGTATTGATACCACTTATCGTAC
ACAAGGTCGTGTAGAAGTTCCTTTAGATGAAGAAGATTTAGAAAACGTAAGAAAATG
GATTGATGCTAAAAGCAAAGATGTTGGCTCAGACATTCCATTTAGAACAAAAATGAT
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TGAAGGCGCTGAGTTAAAACAACGTTTACGTGGCGCTACCACTGATTGGAAAATTGC
TGGTTTCGAAGAAGACTCAGGAAGCTTCGATCCTGAAGTTGCGACTTTTGTGATGGCA
GAATATGCCAAAAAAATGGGTATCAAAATTTTCACAAACTGTGCAGCCCGTGGTTTA
GAAACGCAAGCTGGTGTTATTTCTGATGTTGTAACAGAAAAAGGACCAATTAAAACC
TCTCGTGTTGTTGTCGCCGGTGGTGTTTGGTCACGTTTATTTATGCAGAACCTAAATGT
TGATGTACCAACATTACCTGCTTATCAATCACAGCAATTAATTAGCGCAGCACCAAAT
GCGCCAGGTGGAAACGTTGCTTTACCCGGCGGAATTTTCTTCCGTGAGCAAGCGGAT
GGAACGTATGCAACTTCTCCTCGTGTCATTGTTGCTCCGGTAGTAAAAGAATCATTTA
CTTACGGCTATAAATATTTACCTCTGCTGGCTTTACCTGATTTCCCAGTACATATTTCG
TTAAATGAGCAGTTGATTAATTCCTTTATGCAATCAACACATTGGGATCTTAATGAAG
AGTCGCCATTTGAAAAATATCGTGATATGACCGCTCTGCCTGATCTGCCAGAATTAAA
TGCCTCACTGGAAAAACTGAAAAAAGAGTTCCCAGCATTTAAAGAATCAACGTTAAT
TGATCAGTGGAGTGGTGCGATGGCGATTGCACCAGATGAAAACCCAATTATCTCTGA
TGTTAAAGAGTATCCAGGCCTAGTTATTAATACTGCAACAGGTTGGGGAATGACCGA
AAGCCCTGTATCAGCAGAAATTACAGCAGATTTATTATTAGGCAAAAAACCTGTATT
AGATGCCAAACCATTTAGTCTGTATCGTTTCTAA

Protein sequence:

MAISRRKFILGGTVVAVAAGAGILTPMLTREGRFVPGTPRHGFVEGTGGPLPKQDDVVVI
GAGILGIMTAINLAERGLSVTIVEKGNIAGEQSSRFYGQAISYKMPDETFLLHHLGKHRWR
EMNAKVGIDTTYRTQGRVEVPLDEEDLENVRKWIDAKSKDVGSDIPFRTKMIEGAELKQ
RLRGATTDWKIAGFEEDSGSFDPEVATFVMAEYAKKMGIKIFTNCAARGLETQAGVISDV
VTEKGPIKTSRVVVAGGVWSRLFMQNLNVDVPTLPAYQSQQLISAAPNAPGGNVALPGG
IFFREQADGTYATSPRVIVAPVVKESFTYGYKYLPLLALPDFPVHISLNEQLINSFMQSTH
WDLNEESPFEKYRDMTALPDLPELNASLEKLKKEFPAFKESTLIDQWSGAMAIAPDENPII
SDVKEYPGLVINTATGWGMTESPVSAEITADLLLGKKPVLDAKPFSLYRF*

L-aromatic amino acid decarboxylase (AADC)

Coding DNA sequence:

ATGGCAAATCACAAAGAAACCTGTCTGAGTGCTGCAGAGCGTGTGTTTGATACCCGA
ACCGTGGATACCCTAACATGTTATCATCGAGAGATGGTAAAGATGTTGATGGATAGT
GAGTCCTTTTATTCTAGTCCAAATAACTCACAGATAAATACTAATGAGAGATTAGAGA
ACAAAATAAAAAGCAATACCATTGAAAATAAAGCTGTGAAGGGATCTTATGGTGATA
TTTTAAATAATTTAAACCAGCAGCTAATGAATAATAAACCTGAGATTGAGCCTTATTT
CTCACATTACAACTCTCCCGTCATGCGATTGGCGAAATTAGGCTACCTTTCTGCACTG
GCCTATAATGCTGATAATGTTTTTAACAAACATTCACCCATACAAAAACAGCAAGAG
CAAAAAATAACTCATGATTTGTGTAAACTAATCGGTTTTGAACCAGATAAAGCATTTG
GGCATATTACCACCAGTCATGTTTTTGCTTGTTATGAAATTTTGTGGGCTTTGAGAAAT
TTAAAAACACTGCCGATGGCGATTGCACGTCATCCAAAATCAAGAGATCTGGTTGCA
GATAAAAAAGCATTTGAGTTATTTAATATGTCTATCACTGATATTTTATCCATCAGTG
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AACAGCTATATGAGCGAGATATTTTTGATGATGTCAGCCATTTAACTTGTCGTGGCAC
CGGCATGACAAGAACGATGCATTTAGGTAAATTACTAGTACCGATATACCGCTTCGA
ATTTTGGAAGAAGGCGATGGATATCTTGGGGTTAGGTTATGATAATCTCATTGCCTTA
CCAATAGATGAAGAGTTTAAAACAGATATAGCTAAAACGCGTCATATTGTGCTTCGC
TTAATAGAGCAGGGAGAGCCGATACTCGGTATTATTGGCGTGTTAGGCTCATCGACA
TACGGTAGCATTGACAAACTTAAGCCTCTTTITCGAATTACGTGAAGAGTGTGAAAAA
CAACATAACAACTCATTCTATATTCACATTGATGCATCCCAATTAGGCTATATGAAAA
GCCTGTTTCTTGACGAAAATAATAGCATCATCCCTTATAACATATTGTGCGATAAACT
TAAGCAAGAAGCACCTTTACTTGAGTTAACCTCAGATATTTATGATAGTTTTACTCAG
CTATCAAGAGCTGATTCTGTTTCTTTTGAGCCATTTCAAGCGGGATTTTCTCCTTATCC
TACGGGGATTGTTTGTATAAAAGATGCTCGATTAAGTCGTTTTCTCGCTAACCCGCCA
AAACTGTGCCCAGAAGAGGGGAATATTCCCGATGAAATTGATGGGATCCAATCAGCA
CCTGCGGTTGCATCAATGTGGGGGATCCATCAGCTATATGCTTTTAATCATTTTGGGT
ATGGGCAATGCGCTCAAAATCAATGGGAAGCTAGAGTAAAACTGGAACAACAATTA
AAACAAGAGAACGAATTTGAAAAATCGGGTATCTCTTATGCTATTCATATTTTGCCAG
ITTCAGATTTTAATAAACTCACTTTTGCCATTGCTCTTAAAGGCAACCAATGTTTAAAA
ATACAAAATCAGCTAAATAATGCTATTTATAAAAATTTAGAAATAAAGAGCCAATAT
AAGCCAGATCTCAACCTATTAGTGCTGTGTGCTCGTAATAGCGATGATATACCTGCTC
AGTTTTGTCAACAATGTCATTTAGGTAAAGATGAATGGAAGCAAGTTAACCACTTAA
GTCTTTTACAATTAACGATAAAAAACACTGATAAATGGAGTGAAGAGCATATTAAAG
CAGGGTACGACTATATTAAAAAAGTTGTCCTATCTGCATTAAAATAG

Protein sequence:

MANHKETCLSAAERVFDTRTVDTLTCYHREMVKMLMDSESFY SSPNNSQINTNERLENK
IKSNTIENKAVKGSYGDILNNLNQQLMNNKPEIEPYFSHYNSPVMRLAKLGYLSALAYNA
DNVFNKHSPIQKQQEQKITHDLCKLIGFEPDKAFGHITTSHVFACYEILWALRNLKTLPMA
IARHPKSRDLVADKKAFELFNMSITDILSISEQLYERDIFDDVSHLTCRGTGMTRTMHLGK
LLVPIYRFEFWKKAMDILGLGYDNLIALPIDEEFKTDIAKTRHIVLRLIEQGEPILGIIGVLGS
STYGSIDKLKPLFELREECEKQHNNSFYIHIDASQLGYMKSLFLDENNSIIPYNILCDKLKQ

EAPLLELTSDIYDSFTQLSRADSVSFEPFQAGFSPYPTGIVCIKDARLSRFLANPPKLCPEEG

NIPDEIDGIQSAPAVASMWGIHQLYAFNHFGYGQCAQNQWEARVKLEQQLKQENEFEKS

GISYAIHILPVSDFNKLTFATALKGNQCLKIQNQLNNAIYKNLEIKSQYKPDLNLLVLCARN
SDDIPAQFCQQCHLGKDEWKQVNHLSLLQLTIKNTDKWSEEHIKAGYDYIKKVVLSALK*

adenosylmethionine-8-amino-7-oxononanoate transaminase (DANS)

Coding DNA sequence:

ATGACACCCGATGATATTGCTTTTGATTTACGCCATATTTGGCACCCTTATACCTCGAT
GAGTAACCCATTACCGGCTTATCCAATCGTAAGTGCAAAAGGGGTTGAACTCACTTTA
GCGAATGGCAAACAATTAATTGATGGTATGTCTTCATGGTGGGCTGCGATCCACGGCT
ATAACCACCCTGAACTCAATACGGCGGTAACAGAACAACTAGCAGCAATGTCTCATG
TGATGTTTGGTGGTATCACTCATCCCCCAGCGGTTGCCCTATGTCGAAAACTATTGGC
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TATCACTCCCACCCCACTAGAGTGTATTTTCCTCGCTGATTCAGGCTCTGTAGCGGTTG
AAGTGGCGATAAAAATGGCATTGCAATATTGGCAGGCAAAAGGTGAAAAACGCCAG
CGCATTGTGGCATTAAAACGCGGTTATCATGGTGATACATTTGGCGCGATGTCAGTGT
GTGATCCTGACAATTCGATGCATAGTCTCTACAAAGGCTACCTGCCGAATCATCTGTT
TGTCGAAGCGCCAAAAACCGGATTTTATCAACCGTGGGACGCTACTGATATAGACGC
TTTACGCACCACATTAGCACAACATCATCAACATATTGCCGCCGTGATGCTAGAGCCA
ATCGTCCAAGGAGCTGGTGGTATGCGCATATACCACCCAGAGTATTTAACACAAGCT
CGAGCGTTATGTGATGAATTTAATGTGTTATTAATTGCCGATGAAATCGCCACTGGAT
TTGGCAGAACCGGTAAATTATTTGCTTGTGAACACGCGGGGATCTCCCCCGATATTAT
GTGTGTAGGTAAAGCATTAACAGGTGGCTATATGACGCTATCCGCCACGTTAACTAC
ACGCCATATTGCCGATACAATCAGCCAAGGTGATGCAGGTTGCTTTATGCATGGCCCT
ACCTATATGGGGAATCCTCTTGCCTGTGCGGTAGCGAATGCTAGTTTATCACTATTAG
AGCAAGGTCACTGGGTTAATCAAGTCGCCCAAATTGAAGATCAACTTAAAACCGAAT
TGTTACCCTTAAAGCAAGCAAAAAGCGTTAAAGATGTGCGGGTACTTGGTGCTATTG
GTGTCGTAGAAATGGTTGAGCCAGTCAATATGGCTAAACTACAGAAATACTTTGTCA
ATGAAGGGGTTTGGATACGACCTTTTGGTCAACTGATTTATATTATGCCTCCTTATATT
ATATCACCTGAAAAGCTCACTAAACTCACTCAAGCAATTGAGAAAGCAGTTAATCTT
ACCAATTAA

Protein sequence:

MTPDDIAFDLRHIWHPYTSMSNPLPAYPIVSAKGVELTLANGKQLIDGMSSWWAAIHGY
NHPELNTAVTEQLAAMSHVMFGGITHPPAVALCRKLLAITPTPLECIFLADSGSVAVEVAI
KMALQYWQAKGEKRQRIVALKRGYHGDTFGAMSVCDPDNSMHSLYKGYLPNHLFVEA
PKTGFYQPWDATDIDALRTTLAQHHQHIAAVMLEPIVQGAGGMRIYHPEYLTQARALCD
EFNVLLIADEIATGFGRTGKLFACEHAGISPDIMCVGKALTGGYMTLSATLTTRHIADTISQ
GDAGCFMHGPTYMGNPLACAVANASLSLLEQGHWVNQVAQIEDQLKTELLPLKQAKSV
KDVRVLGAIGVVEMVEPVNMAKLQKYFVNEGVWIRPFGQLIYIMPPYIISPEKLTKLTQAI
EKAVNLTN*

N-acetylornithine aminotransferase (ACOAT)

Coding DNA sequence:

ATGATAAATCAACGTATTAATAGGGCAACTTACGATCAGGTAATGTTGCCAATTTATT
CACCAGCAGATTTTATTCCTGTTAAAGGGCAAGGTAGCCGTGTTTGGGATCAACAGG
GAAAATCCTATATTGATTTTGCTGGTGGTATTGCTGTTCTAGCGCTTGGGCATGCGCA
TCCACTATTGAATAAAGCACTGCAAGAGCAAAGTGAGAAGCTTTGGCATGTAAGTAA
TGTGTTTACTAATGAGCCGGCATTATGTTTAGCTCAGAAATTAATCCAACATACTTTT
GCTGAGCGTGTCTTTTTTGCCAATTCTGGGGCAGAAGCGAATGAAGCCGCACTTAAAT
TAGCACGACATTACGCTATTACCCGTCATAATCCTTATAAAACGAAGATAATTGCCTT
CCACCATGCCTTTCATGGTAGAACATTTTTTACAGTCTCTGTAGGGGGACAACCTAAA
TATGCGGATGGTTTTGGTCCTAAACCTGCGGATATTATACATGTCCCTTTTAACTCTCT
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TGATGCTGTAAAAGCCGTGATTGACTCTCATACTTGTGCCGTAATACTGGAGCCTATC
CAAGGTGAGGGCGGAGTGACACCGGCGACAGCGGAGTTTATGCATGGCTTACGTACA
CTATGTGATAAGCATCAAGCGCTATTAATTCTTGATGAAGTACAAACGGGTATGGGG
CGAACCGGCAAACTATTTGCTTATATGCACTATGATATACAGCCCGATATTATTACCA
GTGCCAAAGCATTAGGTAGTGGTTTTCCTCTCAGTGCGATGTTAACCACCGAGGATAT
CGCTTCGGTAATGGGGGTAGGAACACATGGTACGACTTATGGGGGGAACCCATTAGC
CTGTGCAGTAGGCAATGCTGCTTTTGATTTAATCAACACTCAGGCGGTATTAGAAGGT
GTCAGTGAGCGTCATCGTTGGATAGTGGATGAATTGCAGGCAATAAACCAAACTTAT
GCTGTATTTTCCCAAATTCGTGGACAAGGCTTATTAATTGGCGCGCAGTTAGCACCAC
TGTATGCAGGTAAAGCAAAAGAGTTACTTGCACTGGCCTCTAAGCATGGCTTAATGA
TGTTAAATGCCGGGGCTGATGTAATACGCTTTACACCATCGCTGATTATTACCCTCGA
AGAGTTACAAGAGGGCATGAATGCGTTACGAAAAGCGCTTGCTGAGTTTGTAAAAGC
AGAGTGA

Protein sequence:

MINQRINRATYDQVMLPIYSPADFIPVKGQGSRVWDQQGKSYIDFAGGIAVLALGHAHPL
LNKALQEQSEKLWHVSNVFTNEPALCLAQKLIQHTFAERVFFANSGAEANEAALKLARH
YAITRHNPYKTKIIAFHHAFHGRTFFTVSVGGQPKYADGFGPKPADIIHVPFNSLDAVKAV
IDSHTCAVILEPIQGEGGVTPATAEFMHGLRTLCDKHQALLILDEVQTGMGRTGKLFAYM
HYDIQPDIITSAKALGSGFPLSAMLTTEDIASVMGVGTHGTTYGGNPLACAVGNAAFDLI
NTQAVLEGVSERHRWIVDELQAINQTYAVFSQIRGQGLLIGAQLAPLYAGKAKELLALAS
KHGLMMLNAGADVIRFTPSLIITLEELQEGMNALRKALAEFVKAE*

glutamate-1-semialdehyde 2,1-aminomutase(GSA)

Coding DNA sequence:

ATGAGCAAGTCTGAAACGCTTTATAATCTCGCACAACAAGTGATACCTGGTGGCGTC
AATTCACCGGTTAGAGCATTTAACGGTGTTGGTGGCACACCGCTTTTTATTGAACGTG
CTAATGGTGCGTATATTTATGATGCCGATGGACGTGCTTATCTTGACTATGTCGGTTC
ATGGGGACCGATGGTATTAGGCCACAATCACCCCGCTATTCGCCACGCTGTAACTGAT
GCGGTGCAAAAAGGCCTAAGCTTTGGTGCTCCTACGGCTGCTGAAGTGGAAATGGCA
AATTTAGTCACTGAGTTAGTGCCTTCGATGGATATGGTTCGTATGGTGAACTCAGGTA
CAGAAGCCACCATGAGTGCCATTCGCCTTGCTCGTGGCTACACGGGTCGTGACAAAA
TCATTAAATTTGAAGGCTGTTACCATGGACATGCAGACTGCTTATTAGTCAAAGCAGG
ATCTGGTGCATTGACGATGGGACAACCAAACTCTCCAGGCGTTCCTGCTGATTTTGTT
AAACACACTTTAACTTGTACTTACAACGATTTAAATTCAGTACGTCAAGCATTTGAAA
ATTATCAGGAAGAAATCGCCTGTATTATTGTTGAACCCGTTGCCGGTAATATGAACTG
TGTTCCACCTAAAGCCGATTTTCTACCGGGATTACGTGCATTATGTGATGAATTTGGT
GCATTACTGATTATTGATGAAGTAATGACAGGTTTTCGTGTCGCATTAGGCGGCGCAC
AAGCTTATTACGATGTTGATCCTGACTTGACCTGTTTAGGTAAAATTATAGGTGGTGG
CATGCCTGTAGGCGCCTTCGGCGGACATAAAGAAGTGATGTCTCAATTAGCCCCTATC
GGTCCTGTCTACCAAGCGGGAACATTATCGGGTAACCCCATTGCGATGGCGGCGGGT
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CTAGCTTGTTTGCAAGAAGTTTCACAACCGGGAGTTCACCAAACACTGGATGAACTTA
CTACTATGTTAGCGGATGGCTTACTTGAAAAAGCACAACAAGCAGGTATCCCTATGG
TAGTAAACCATGTAGGCGGTATGTTTGGTTTATTCTTTACCGATGCCAAAGAAGTGAC
TTGCTATCAAGACGTAATGAACTGCGATGTCGAACGCTTCAAACAGTTCTTCCACTTA
ATGTTAGAAAAACGTATTTACCTCGCTCCGTCGGCTTTTGAAGCAGGCTTTATGTCTA
TCGCTCATAGCAAAGAAGATATTCAACGTACTATCGATGCGGCTGAATATGCCTTTAG
CAAAATGAAAGCGTAA

Protein sequence:

MSKSETLYNLAQQVIPGGVNSPVRAFNGVGGTPLFIERANGAYIYDADGRAYLDYVGSW
GPMVLGHNHPAIRHAVTDAVQKGLSFGAPTAAEVEMANLVTELVPSMDMVRMVNSGT
EATMSAIRLARGYTGRDKIIKFEGCYHGHADCLLVKAGSGALTMGQPNSPGVPADFVKH
TLTCTYNDLNSVRQAFENYQEEIACIIVEPVAGNMNCVPPKADFLPGLRALCDEFGALLII
DEVMTGFRVALGGAQAYYDVDPDLTCLGKIIGGGMPVGAFGGHKEVMSQLAPIGPVYQ
AGTLSGNPIAMAAGLACLQEVSQPGVHQTLDELTTMLADGLLEKAQQAGIPMVVNHVG
GMFGLFFTDAKEVTCYQDVMNCDVERFKQFFHLMLEKRIYLAPSAFEAGFMSIAHSKEDI
QRTIDAAEYAFSKMKA*
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