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Figure S1: Fluorescence images of cells associated with experiments described in Figure 3A. Each 
aaRS is cotransfected with three different nonsense suppressors of its cognate tRNA and the 
appropriate EGFP-mutant to evaluate how well each pair suppresses the three different nonsense 
codons.
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Figure S2: Fluorescence images of cells associated with experiments described in Figure 3B. Each 
of the three nonsense suppressing mutants of tRNAPyl is co-transfected with three different 
nonsense mutants of EGFP, as well as PylRS, to evaluate if any of the nonsense suppressors can 
charge a non-cognate nonsense codon.
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Figure S3: Fluorescence images of cells associated with the following experiments related to those 
described in Figure 3B. Each of the three nonsense suppressing mutants of tRNAEcTyr is co-
transfected with three different nonsense mutants of EGFP, as well as EcTyrRS, to evaluate if any 
of the nonsense suppressors can charge a non-cognate nonsense codon.



S5

Figure S4: Fluorescence images of cells associated with experiments described in Figure 3C. Each 
of the three different aaRSs was cotransfected with the three different TAG-suppressing tRNAs, 
as well as EGFP-39-TAG, to identify potential aminoacylation of non-cognate tRNAs.
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Figure S5: Maps for different plasmids constructed to facilitate site-specific dual ncAA 
incorporation.
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Figure S6: Site-specific incorporation of different combinations of two distinct ncAAs into EGFP-
39-TAG-151-TGA. For each ncAA combination, efficiency of full-length EGFP expression is 
reported, measured by its characteristic fluorescence in cell-free extract, upon transfecting 
HEK293T cells with pAcBac3-EcTyrTGA-EGFP** and pAcBac1-PylTAG, or pAcBac3-EcTyrTGA-
EGFP** and pAcBac1-PylTAG. While the former suppression systems provides higher dual ncAA 
incorporation yields in general, the latter system was better when incorporating AzK+PrY.
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Figure S7: Fluorescence images of cells associated with experiments described in Figure 5B. 
Upon transfecting HEK293T cells with pAcBac3-EcLeuTAG-EGFP** and pAcBac1-PylTGA, 
expression of EGFP-39-TAG-151-TGA is visualized in the presence or absence of the indicated 
ncAAs.



S9

Figure S8: Fluorescence images of cells associated with experiments described in Figure 6A. Site-
specific incorporation of two different bioconjugation handles into EGFP-39-TAG-151-TGA. A) 
Upon transfecting HEK293T cells with pAcBac3-EcTyrTGA-EGFP** and pAcBac1-PylTAG (for 
hPrK+AzF, AzK+AcF, and CpK+AzF), or pAcBac3-EcTyrTAG-EGFP** and pAcBac1-PylTGA 
(for AzK+PrY). A representative image of cells in the absence of the ncAAs was also included.
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Figure S9: ESI-MS analysis of purified EGFP-39-TAG-151-TGA reporter incorporating indicated 
ncAAs. Lower panels show raw data, upper panel the deconvoluted mass. In all cases, the observed 
mass confirms incorporation of the desired ncAAs into indicated sites. 

EGFP-39hPrK-151AzF

EGFP-39PrY-151AzK

EGFP-39AzK-151AcF
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Figure S10: A) Structures of DBCO-Cy5 and AF488-PCA. Treating EGFP-39hPrK-151AzF (B) 
and EGFP-39PrY-151AzK (C) with DBCO-Cy5 or AF488-PCA (Cu(I)-catalyzed) leads to 
appropriate fluorescence-labeling, corroborating the presence of the alkyne and azide 
functionalities. Wild-type EGFP fails to undergo labeling under identical conditions.
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Materials and Methods

General materials:

Oligonucleotides and gBlock gene fragments were obtained from IDT. Phusion Hot Start 
II DNA polymerase, restriction enzymes and T4 DNA ligase were purchased from Fisher 
Scientific. Various antibiotics were supplemented in media (bacterial culture) at following 
concentrations: 100 μg/mL ampicillin, 10 μg/mL gentamycin, 50 μg/mL kanamycin. TOP10 E. 
coli cells are used for cloning and plasmid propagation. For mammalian cell culture, Dulbecco’s 
modified Eagle’s medium (high glucose DMEM), trypsin 0.25% (1X) solution, Penicillin-
Streptomycin (10,000 U/mL) and fetal bovine serum (FBS) were obtained from Fisher Scientific. 
For transient transfection, we used polyethylenimine (PEI MAX 40000) from Polysciences 
(Warrington, PA). For protein purification, TALON His-tag purification resin is obtained from 
Takara (Clontech). DNA sequencing was performed by Eton Biosciences.

Construction of plasmids to express aaRS, tRNA or EGFP* individually:

The previously reported pAcBac1, pAcBac2 and pAcBac3 vectors were used to generate 
additional plasmids.1 To make a plasmid that only expresses M. bakeri pyrrolysyl synthetase 
(MbPylRS), DNA sequence encoding for MbPylRS was PCR amplified, digested with 
NheI/EcoRI and inserted into pAcBac1 vector. The same strategy was also used to generate a 
pAcBac1 plasmid that expresses E. coli leucyl synthetase (EcLeuRS-AK1).2 Standard site-directed 
mutagenesis was used on pAcBac1-EGFP-39TAG1 to create variants that encode EGFP-39TAA 
or EGFP-39TGA. 

DNA sequence encoding one copy of E. coli tyrrosyl tRNACUA (tRNACUA
EcTyr) driven by 

U6 promoter was PCR amplified from pIDT-Kan-2xtRY1, and inserted into pIDT-Kan vector 
between NheI and AvrII to generate pIDT-Kan-1xU6tRNACUA

EcTyr. Using site-directed 
mutagenesis of this plasmid, pIDT-Kan-1xU6tRNAUCA

EcTyr and pIDT-Kan-1xU6tRNAUUA
EcTyr 

were generated, which encodes the TGA- or TAA-suppressing E. coli tyrosyl tRNA, respectively. 
DNA sequences encoding M. mazei pyrrolysyl tRNACUA (tRNACUA

Pyl) and E. coli leucyl tRNACUA 
(tRNACUA

EcLeu) were synthesized by IDT. gBlock fragments encoding these sequences were PCR 
amplified, digested with NheI/AvrII and insert into pIDT-Kan vector to generate pIDT-Kan-
1xU6tRNACUA

Pyl and pIDT-Kan-1xU6tRNACUA
EcLeu. Site-directed mutagenesis was later 

performed to generate plasmids harboring the corresponding anticodon variants: pIDT-Kan-
1xU6tRNAUCA

Pyl, pIDT-Kan-1xU6tRNAUUA
Pyl, pIDT-Kan-1xU6tRNAUCA

EcLeu, and pIDT-Kan-
1xU6tRNAUUA

EcLeu. 

Construction of plasmids for incorporating two ncAAs into EGFP:

To generate plasmids that allow the expression of five essential components (two mutually 
orthogonal aaRS/tRNA pairs and EGFP harboring stop codons TAG and TGA) for incorporating 
two distinct ncAAs, we generated four plasmids: 1) For EcTyrTGA+PylTAG, we made plasmids 
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pAcBac3-EcTyrTGA-EGFP** (EGFP** stands for EGFP-39TAG-151TGA) and pAcBac1-UbiC-
MbPylRS-8xtRNACUA

Pyl. 2) For EcTyrTAG+PylTGA, we made plasmids pAcBac3-EcTyrTAG-
EGFP** and pAcBac1-CMV-MbPylRS-8xtRNAUCA

Pyl. 

Construction of the pAcBac3-EcTyrTAG-EGFP** was performed as previously described1, 
except only 16 tRNA copies were incorporated (instead of 20 in the original pAcBac3). The 
analogous pAcBac3-EcTyrTGA-EGFP** plasmid was created in a similar fashion, except only 8 
tRNA copies were incorporated. To generate the pAcBac1-CMV-MbPylRS-8xtRNAUCA

Pyl 
plasmid, a pIDT-Kan-8xtRNAUCA

Pyl plasmid was first prepared containing 8 copies of tandem 
tRNAUCA

Pyl, each driven by a U6 promoter, following a procedure reported previously1. The 
8xtRNA cassette was excised out of this plasmid by NheI/AvrII digestion and inserted into the 
SpeI site of the previously reported pAcBac1-MbPylRS plasmid. An analogous cloning strategy 
was used to create the corresponding TAG-suppressing plasmid pAcBac1-UbiC-MbPylRS-
8xtRNACUA

Pyl.

For the construction of the pAcBac3-EcLeuTAG-EGFP** plasmid, DNA sequence 
encoding EcLeuRS-AK12 was PCR amplified to replace the AnapRS in the previously reported 
plasmid pAcBac2R-8xEcLtR-AnapRS3 by NheI and EcoRI restriction enzyme sites. EGFP** was 
then PCR amplified and inserted into the SfiI sites to make the final plasmid.

EGFP** fluorescence analysis, expression and purification: 

For small-scale expression analysis, HEK293T cells were seeded at a density of 600,000 
cells per well for a 12-well plate the day before transfection. A total amount of 1.2 μg DNA + 4 μl 
PEI + 20 μl DMEM was used for transfection of each well. For the modular three-plasmid 
transfection, 0.4 μg of each plasmid is used. For two-plasmid transfections, 0.6 μg of each plasmid 
is used. Fluorescence images and EGFP expression analysis were performed 48 hours post 
transfection. To obtain EGFP expression data, cells were harvested and lysed as described before1. 
EGFP fluorescence in lysate was collected in a 96-well plate using a SpectraMAX M5 (Molecular 
Devices) (ex=480 nm and em=530 nm). Mean of three independent experiments were reported, 
and error bars represent standard deviation. For larger scale protein expression incorporating two 
ncAAs, HEK293T cells were seeded in 100 mm cell culture dishes (5 million per dish) two days 
before transfection. A total amount of 12 μg DNA + 50 μl PEI + 200 μl DMEM was used to 
transfect cells that are between 80% - 90% confluency. The ncAAs were supplemented at 1 mM 
final concentration at the time of transfection. Cells were harvested 48 hours post-transfection, 
lysed with CelLytic M, and the C-terminally polyhistidine tagged protein was purified using 
cobalt-containing TALON metal affinity resin (Clontech) following manufacturer’s protocol. 
Purified proteins were subjected to SDS-PAGE gels and ESI-MS (Agilent TOF HPLC-MS) for 
further characterization. 
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Protein labeling, and MS analysis:

For click-labeling the EGFP** protein incorporating either AzF+hPrK or PrY+AzK, 1 μg 
of purified EGFP** was incubated with 20 μM DBCO-Cy5 (Sigma) or 50 μM Alexa Fluor 488 
picolyl azide (Fisher Scientific), respectively, for 2 hours at room temperature. Identical reactions 
were set up with wild-type EGFP as control experiments. For labeling EGFP-39CpK-151AzF, 5 
μM of protein was incubated with 50 μM DBCO-TAMRA (Click Chemistry Tools, AZ) followed 
by 200 μM tetrazine-fluorescein,4 at room temperature in PBS for 30 min each. Subsequently, the 
reaction product was subjected to SDS-PAGE and HPLC-coupled ESI-MS analysis.

List of Primers:

EcLtR-Nhe-R: aataatGCTAGCAAAAAATACCCGGAGCGGGACTTGAACC
MmPytR-Nhe-R: aataatgctagcAAAAAACGGAAACCCCGGGAATCTAACCCG
EcYtR-Nhe-R: aataatGCTAGCAAAAAATGGTGGGGGAAGGATTCG
BstYtR-Nhe-R: aataatGCTAGCAAAAAATGGAGGGGGACGGATTCG
U6-AvrII-F: aataatCCTAGGTCGGGCAGGAAGAGGGC
H1-AvrII-F: aataatCCTAGGAATTCGAACGCTGACGTCATCAACC 
EGFP-SfiI-F: aataatGAATTGGCCAAGGCGGCCACCATGGTG
12xHis-SfiI-R: 
AATTCGGCCTTAGAGGCCTTAATGATGGTGATGGTGATGATGGTGATGGTGATGATGACC
LeuRS-NheI-F: aataatGGCTAGCGTTTAAACTTAAGCTTGCCGCCACCATGGAAGAGCAATACC
LeuRS-EcoRI-R: attattaGAATTCTTAAACGGGCCCGCCAACGACCAGATTGAG

References:

1. Y. Zheng, T. Lewis Jr, P. Igo, F. Polleux and A. Chatterjee, ACS Synth. Biol., 2017, 6, 13-18. 
2. H. W. Ai, W. Shen, E. Brustad and P. G. Schultz, Angew. Chem. Int. Ed., 2010, 49, 935-937. 
3. A. L. Mitchell, P. S. Addy, M. A. Chin and A. Chatterjee, ChemBioChem, 2017, 18, 511-514.
4. K. Lang, L. Davis, S. Wallace, M. Mahesh, D. J. Cox, M. L. Blackman, J. M. Fox and J. W. Chin, 

J. Am. Chem. Soc., 2012, 134, 10317-10320.  
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Plamids sequences: 

pAcBac3-EcTyrTGA-EGFP**: EcTyrRS sequence is colored orange, EGFP** is colored green. 
U6 promoter is colored blue. tRNAUCA

EcTyr is colored red. H1 promoter is colored magenta. 
tRNAUCA

BstTyr is colored cyan. 

ttctctgtcacagaatgaaaatttttctgtcatctcttcgttattaatgtttgtaattgactgaatatcaacgcttatttgcagcctgaatggcgaatgggacgcgc
cctgtagcggcgcattaagcgcggcgggtgtggtggttacgcgcagcgtgaccgctacacttgccagcgccctagcgcccgctcctttcgctttcttccct
tcctttctcgccacgttcgccggctttccccgtcaagctctaaatcgggggctccctttagggttccgatttagtgctttacggcacctcgaccccaaaaaact
tgattagggtgatggttcacgtagtgggccatcgccctgatagacggtttttcgccctttgacgttggagtccacgttctttaatagtggactcttgttccaaac
tggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgccgatttcggcctattggttaaaaaatgagctgatttaacaaaaatttaacg
cgaattttaacaaaatattaacgtttacaatttcaggtggcacttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattcaaatatgtatc
cgctcatgagacaataaccctgataaatgcttcaataatattgaaaaaggaagagtatgagtattcaacatttccgtgtcgcccttattcccttttttgcggcatt
ttgccttcctgtttttgctcacccagaaacgctggtgaaagtaaaagatgctgaagatcagttgggtgcacgagtgggttacatcgaactggatctcaacag
cggtaagatccttgagagttttcgccccgaagaacgttttccaatgatgagcacttttaaagttctgctatgtggcgcggtattatcccgtattgacgccgggc
aagagcaactcggtcgccgcatacactattctcagaatgacttggttgagtactcaccagtcacagaaaagcatcttacggatggcatgacagtaagaga
attatgcagtgctgccataaccatgagtgataacactgcggccaacttacttctgacaacgatcggaggaccgaaggagctaaccgcttttttgcacaacat
gggggatcatgtaactcgccttgatcgttgggaaccggagctgaatgaagccataccaaacgacgagcgtgacaccacgatgcctgtagcaatggcaa
caacgttgcgcaaactattaactggcgaactacttactctagcttcccggcaacaattaatagactggatggaggcggataaagttgcaggaccacttctg
cgctcggcccttccggctggctggtttattgctgataaatctggagccggtgagcgtgggtctcgcggtatcattgcagcactggggccagatggtaagc
cctcccgtatcgtagttatctacacgacggggagtcaggcaactatggatgaacgaaatagacagatcgctgagataggtgcctcactgattaagcattgg
taactgtcagaccaagtttactcatatatactttagattgatttaaaacttcatttttaatttaaaaggatctaggtgaagatcctttttgataatctcatgaccaaaa
tcccttaacgtgagttttcgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaa
caaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagataccaaat
actgtccttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgcca
gtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagccc
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agcttggagcgaacgacctacaccgaactgagatacctacagcgtgagcattgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatc
cggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctga
cttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttg
ctcacatgttctttcctgcgttatcccctgattctgtggataaccgtattaccgcctttgagtgagctgataccgctcgccgcagccgaacgaccgagcgca
gcgagtcagtgagcgaggaagcggaagagcgcctgatgcggtattttctccttacgcatctgtgcggtatttcacaccgcagaccagccgcgtaacctg
gcaaaatcggttacggttgagtaataaatggatgccctgcgtaagcgggtgtgggcggacaataaagtcttaaactgaacaaaatagatctaaactatgac
aataaagtcttaaactagacagaatagttgtaaactgaaatcagtccagttatgctgtgaaaaagcatactggacttttgttatggctaaagcaaactcttcatt
ttctgaagtgcaaattgcccgtcgtattaaagaggggcgtggccaagggcatggtaaagactatattcgcggcgttgtgacaatttaccgaacaactccgc
ggccgggaagccgatctcggcttgaacgaattgttaggtggcggtacttgggtcgatatcaaagtgcatcacttcttcccgtatgcccaactttgtatagag
agccactgcgggatcgtcaccgtaatctgcttgcacgtagatcacataagcaccaagcgcgttggcctcatgcttgaggagattgatgagcgcggtggc
aatgccctgcctccggtgctcgccggagactgcgagatcatagatatagatctcactacgcggctgctcaaacctgggcagaacgtaagccgcgagag
cgccaacaaccgcttcttggtcgaaggcagcaagcgcgatgaatgtcttactacggagcaagttcccgaggtaatcggagtccggctgatgttgggagt
aggtggctacgtctccgaactcacgaccgaaaagatcaagagcagcccgcatggatttgacttggtcagggccgagcctacatgtgcgaatgatgccca
tacttgagccacctaactttgttttagggcgactgccctgctgcgtaacatcgttgctgctgcgtaacatcgttgctgctccataacatcaaacatcgacccac
ggcgtaacgcgcttgctgcttggatgcccgaggcatagactgtacaaaaaaacagtcataacaagccatgaaaaccgccactgcgccgttaccaccgct
gcgttcggtcaaggttctggaccagttgcgtgagcgcatacgctacttgcattacagtttacgaaccgaacaggcttatgtcaactgggttcgtgccttcatc
cgtttccacggtgtgcgtcacccggcaaccttgggcagcagcgaagtcgaggcatttctgtcctggctggcgaacgagcgcaaggtttcggtctccacg
catcgtcaggcattggcggccttgctgttcttctacggcaaggtgctgtgcacggatctgccctggcttcaggagatcggtagacctcggccgtcgcggc
gcttgccggtggtgctgaccccggatgaagtggttcgcatcctcggttttctggaaggcgagcatcgtttgttcgcccaggactctagctatagttctagtg
gttggcctacgtacccgtagtggctatggcagggcttgcgcttaatgcgccgctacagggcgcgtggggataccccctagagccccagctggttctttcc
gcctcagaagccatagagcccaccgcatccccagcatgcctgctattgtcttcccaatcctcccccttgctgtcctgccccaccccaccccccagaataga
atgacacctactcagacaatgcgatgcaatttcctcattttattaggaaaggacagtgggagtggcaccttccagggtcaaggaaggcacgggggaggg
gcaaacaacagatggctggcaactagaaggcacagtcgaggctgatcagcgggtttaaacgggccctctagactcgagttaaagtcgacttaacgcgtt
gaattcttaaacgggccctttccagcaaatcagacagtaattctttttaccgcgacgcagtaaggtaaaacgaccaaacagacgatcttcttctttaaagaag
tattcaggatcggactgtttttcaccgttaatggtgatggcattggaggcgatagttttacgtgcctgaccacgggaaggttgcagttcagaatcgaccagtg
cctgcatcaggtctgcgcccttttccatctcaaccatcggtacgccgtcctgcgccagctgttcgaagtccgcttcactcagcgcactcaaagaaccgctg
aacaggcattcggtaatacgttttgccgcctgtaaaccttcttcaccgtgaaccagacgagtcacctgctccgccagtacatactgggcgcgcggtgcttta
ccgctgtttttatcttcttcttccagggcgttgatctcttcaatgctcataaaggtgaagaacttcaggaagcggtaaacgtcggcatccgcagtgttgatcca
gaactggtagaatttgtacgggctggttttcttcgggtccaaccagactgcgccgccttcagttttaccaaatttggtgccatctgctttagtgatcagcggaa
cggtcaggccaaacacctgattctgatgcagacgacgggtcaggtcgataccagaagtgatgttaccccattggtcagaaccaccaatttgcagcacca
caccgtactgtttgttCAAacaggccatacTataaccctgCagcaggttgtaggaaaactcagtgaacgaaatcccctgaTcttcacggttgagacgc
tgcttaaccgcttctttgttgatcatctggttaacggagaagtgtttgccaatatcgcgcaggaaggtcagcacattcatattgccgaaccagtcataattattg
gccgcgatagcagagttttctccacagtcgaaatcgaggaacggggcaacctgcttacggattttgtccacccactcctgaacagtttcttcggtgttcagc
ttacgctcggcagctttgaagctcgggtcgccaatcagacccgtcgcgccgcctaccagcgcaaccggcttgtggcccgcctgctggaagcgtttcagg
cataacaatggaacaagatgccccaaatgcaagctgtcagcggtaggatcgaagccacaCACgagtgcgatcgggccttgcgccagtcgctctgct
aacgcttcctcgtccgtcacctgggctaccagcccccgctcttgcaattgtttaatcaagttactgcttgccatGGTGGCgctagccagcttgggtctcc
ctatagtgagtcgtattaatttcgataagccagtaagcagtgggttctctagttagccagagagctCtagaccaagtgacgatcacagcgatccacaaaca
agaaccgcgacccaaatcccggctgcgacggaactagctgtgccacacccggcgcgtccttatataatcatcggcgttcaccgccccacggagatccc
tccgcagaatcgccgagaagggactacttttcctcgcctgttccgctctctggaaagaaaaccagtgccctagagtcacccaagtcccgtcctaaaatgtc
cttctgctgatactggggttctaaggccgagtcttatgagcagcgggccgctgtcctgagcgtccgggcggaaggatcaggacgctcgctgcgcccttc
gtctgacgtggcagcgctcgccgtgaggaggggggcgcccgcgggaggcgccaaaacccggcgcggaggccttcgaacggCCActagcaaaa
aaTGGAgGGGGACGGATTCGAACCGCCGAACCCAAAGGGAGCGGATTtgaAGTCCGCCGCGTT
TAGCCACTTCGCTACCCCTCCgggGATCTGTGGTCTCATACAGAACTTATAAGATTCCCAAAT
CCAAAGACATTTCACGTTTATGGTGATTTCCCAGAACACATAGCGACATGCAAATATTGCAG
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GGCGCCACTCCCCTGTCCCTCACAGCCATCTTCCTGCCAGGGCGCACGCGCGCTGGGTGTTC
CCGCCTAGTGACACTGGGCCCGCGATTCCTTGGAGCGGGTTGATGACGTCAGCGTTCGAATT
CCTAGCAAAAAATGGTGGGGGAAGGATTCGAACCTTCGAAGTCTGTGACGGCAGATTTgaAG
TCTGCTCCCTTTGGCCGCTCGGGAACCCCACCGGTGTTTCGTCCTTTCCACAAGATATATAAA
GCCAAGAAATCGAAATACTTTCAAGTTACGGTAAGCATATGATAGTCCATTTTAAAACATAA
TTTTAAAACTGCAAACTACCCAAGAAATTATTACTTTCTACGTCACGTATTTTGTACTAATAT
CTTTGTGTTTACAGTCAAATTAATTCTAATTATCTCTCTAACAGCCTTGTATCGTATATGCAA
ATATGAAGGAATCATGGGAAATAGGCCCTCTTCCTGCCCGACCTAGcaaaaaaTGGAgGGGGAC
GGATTCGAACCGCCGAACCCAAAGGGAGCGGATTtgaAGTCCGCCGCGTTTAGCCACTTCGCT
ACCCCTCCgggGATCTGTGGTCTCATACAGAACTTATAAGATTCCCAAATCCAAAGACATTTC
ACGTTTATGGTGATTTCCCAGAACACATAGCGACATGCAAATATTGCAGGGCGCCACTCCCC
TGTCCCTCACAGCCATCTTCCTGCCAGGGCGCACGCGCGCTGGGTGTTCCCGCCTAGTGACA
CTGGGCCCGCGATTCCTTGGAGCGGGTTGATGACGTCAGCGTTCGAATTCCTAGCAAAAAAT
GGTGGGGGAAGGATTCGAACCTTCGAAGTCTGTGACGGCAGATTTgaAGTCTGCTCCCTTTGG
CCGCTCGGGAACCCCACCGGTGTTTCGTCCTTTCCACAAGATATATAAAGCCAAGAAATCGA
AATACTTTCAAGTTACGGTAAGCATATGATAGTCCATTTTAAAACATAATTTTAAAACTGCA
AACTACCCAAGAAATTATTACTTTCTACGTCACGTATTTTGTACTAATATCTTTGTGTTTACA
GTCAAATTAATTCTAATTATCTCTCTAACAGCCTTGTATCGTATATGCAAATATGAAGGAATC
ATGGGAAATAGGCCCTCTTCCTGCCCGACctagcaaaaaaTGGAgGGGGACGGATTCGAACCGCCG
AACCCAAAGGGAGCGGATTtgaAGTCCGCCGCGTTTAGCCACTTCGCTACCCCTCCgggGATCT
GTGGTCTCATACAGAACTTATAAGATTCCCAAATCCAAAGACATTTCACGTTTATGGTGATTT
CCCAGAACACATAGCGACATGCAAATATTGCAGGGCGCCACTCCCCTGTCCCTCACAGCCAT
CTTCCTGCCAGGGCGCACGCGCGCTGGGTGTTCCCGCCTAGTGACACTGGGCCCGCGATTCC
TTGGAGCGGGTTGATGACGTCAGCGTTCGAATTCCTAGCAAAAAATGGTGGGGGAAGGATT
CGAACCTTCGAAGTCTGTGACGGCAGATTTgaAGTCTGCTCCCTTTGGCCGCTCGGGAACCCC
ACCGGTGTTTCGTCCTTTCCACAAGATATATAAAGCCAAGAAATCGAAATACTTTCAAGTTA
CGGTAAGCATATGATAGTCCATTTTAAAACATAATTTTAAAACTGCAAACTACCCAAGAAAT
TATTACTTTCTACGTCACGTATTTTGTACTAATATCTTTGTGTTTACAGTCAAATTAATTCTAA
TTATCTCTCTAACAGCCTTGTATCGTATATGCAAATATGAAGGAATCATGGGAAATAGGCCC
TCTTCCTGCCCGACCTAGcaaaaaaTGGAgGGGGACGGATTCGAACCGCCGAACCCAAAGGGAG
CGGATTtgaAGTCCGCCGCGTTTAGCCACTTCGCTACCCCTCCgggGATCTGTGGTCTCATACAG
AACTTATAAGATTCCCAAATCCAAAGACATTTCACGTTTATGGTGATTTCCCAGAACACATA
GCGACATGCAAATATTGCAGGGCGCCACTCCCCTGTCCCTCACAGCCATCTTCCTGCCAGGG
CGCACGCGCGCTGGGTGTTCCCGCCTAGTGACACTGGGCCCGCGATTCCTTGGAGCGGGTTG
ATGACGTCAGCGTTCGAATTCCTAGCAAAAAATGGTGGGGGAAGGATTCGAACCTTCGAAG
TCTGTGACGGCAGATTTgaAGTCTGCTCCCTTTGGCCGCTCGGGAACCCCACCGGTGTTTCGT
CCTTTCCACAAGATATATAAAGCCAAGAAATCGAAATACTTTCAAGTTACGGTAAGCATATG
ATAGTCCATTTTAAAACATAATTTTAAAACTGCAAACTACCCAAGAAATTATTACTTTCTACG
TCACGTATTTTGTACTAATATCTTTGTGTTTACAGTCAAATTAATTCTAATTATCTCTCTAACA
GCCTTGTATCGTATATGCAAATATGAAGGAATCATGGGAAATAGGCCCTCTTCCTGCCCGAC
ctagcaaaaaaTGGAgGGGGACGGATTCGAACCGCCGAACCCAAAGGGAGCGGATTtgaAGTCCGC
CGCGTTTAGCCACTTCGCTACCCCTCCgggGATCTGTGGTCTCATACAGAACTTATAAGATTCC
CAAATCCAAAGACATTTCACGTTTATGGTGATTTCCCAGAACACATAGCGACATGCAAATAT
TGCAGGGCGCCACTCCCCTGTCCCTCACAGCCATCTTCCTGCCAGGGCGCACGCGCGCTGGG
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TGTTCCCGCCTAGTGACACTGGGCCCGCGATTCCTTGGAGCGGGTTGATGACGTCAGCGTTC
GAATTCCTAGCAAAAAATGGTGGGGGAAGGATTCGAACCTTCGAAGTCTGTGACGGCAGAT
TTgaAGTCTGCTCCCTTTGGCCGCTCGGGAACCCCACCGGTGTTTCGTCCTTTCCACAAGATAT
ATAAAGCCAAGAAATCGAAATACTTTCAAGTTACGGTAAGCATATGATAGTCCATTTTAAAA
CATAATTTTAAAACTGCAAACTACCCAAGAAATTATTACTTTCTACGTCACGTATTTTGTACT
AATATCTTTGTGTTTACAGTCAAATTAATTCTAATTATCTCTCTAACAGCCTTGTATCGTATAT
GCAAATATGAAGGAATCATGGGAAATAGGCCCTCTTCCTGCCCGACCTAGcaaaaaaTGGAgGG
GGACGGATTCGAACCGCCGAACCCAAAGGGAGCGGATTtgaAGTCCGCCGCGTTTAGCCACTT
CGCTACCCCTCCgggGATCTGTGGTCTCATACAGAACTTATAAGATTCCCAAATCCAAAGACA
TTTCACGTTTATGGTGATTTCCCAGAACACATAGCGACATGCAAATATTGCAGGGCGCCACT
CCCCTGTCCCTCACAGCCATCTTCCTGCCAGGGCGCACGCGCGCTGGGTGTTCCCGCCTAGT
GACACTGGGCCCGCGATTCCTTGGAGCGGGTTGATGACGTCAGCGTTCGAATTCCTAGCAAA
AAATGGTGGGGGAAGGATTCGAACCTTCGAAGTCTGTGACGGCAGATTTgaAGTCTGCTCCC
TTTGGCCGCTCGGGAACCCCACCGGTGTTTCGTCCTTTCCACAAGATATATAAAGCCAAGAA
ATCGAAATACTTTCAAGTTACGGTAAGCATATGATAGTCCATTTTAAAACATAATTTTAAAA
CTGCAAACTACCCAAGAAATTATTACTTTCTACGTCACGTATTTTGTACTAATATCTTTGTGT
TTACAGTCAAATTAATTCTAATTATCTCTCTAACAGCCTTGTATCGTATATGCAAATATGAAG
GAATCATGGGAAATAGGCCCTCTTCCTGCCCGACctagcaaaaaaTGGAgGGGGACGGATTCGAAC
CGCCGAACCCAAAGGGAGCGGATTtgaAGTCCGCCGCGTTTAGCCACTTCGCTACCCCTCCggg
GATCTGTGGTCTCATACAGAACTTATAAGATTCCCAAATCCAAAGACATTTCACGTTTATGG
TGATTTCCCAGAACACATAGCGACATGCAAATATTGCAGGGCGCCACTCCCCTGTCCCTCAC
AGCCATCTTCCTGCCAGGGCGCACGCGCGCTGGGTGTTCCCGCCTAGTGACACTGGGCCCGC
GATTCCTTGGAGCGGGTTGATGACGTCAGCGTTCGAATTCCTAGCAAAAAATGGTGGGGGA
AGGATTCGAACCTTCGAAGTCTGTGACGGCAGATTTgaAGTCTGCTCCCTTTGGCCGCTCGGG
AACCCCACCGGTGTTTCGTCCTTTCCACAAGATATATAAAGCCAAGAAATCGAAATACTTTC
AAGTTACGGTAAGCATATGATAGTCCATTTTAAAACATAATTTTAAAACTGCAAACTACCCA
AGAAATTATTACTTTCTACGTCACGTATTTTGTACTAATATCTTTGTGTTTACAGTCAAATTA
ATTCTAATTATCTCTCTAACAGCCTTGTATCGTATATGCAAATATGAAGGAATCATGGGAAA
TAGGCCCTCTTCCTGCCCGACCTAGcaaaaaaTGGAgGGGGACGGATTCGAACCGCCGAACCCA
AAGGGAGCGGATTtgaAGTCCGCCGCGTTTAGCCACTTCGCTACCCCTCCgggGATCTGTGGTC
TCATACAGAACTTATAAGATTCCCAAATCCAAAGACATTTCACGTTTATGGTGATTTCCCAG
AACACATAGCGACATGCAAATATTGCAGGGCGCCACTCCCCTGTCCCTCACAGCCATCTTCC
TGCCAGGGCGCACGCGCGCTGGGTGTTCCCGCCTAGTGACACTGGGCCCGCGATTCCTTGGA
GCGGGTTGATGACGTCAGCGTTCGAATTCCTAGCAAAAAATGGTGGGGGAAGGATTCGAAC
CTTCGAAGTCTGTGACGGCAGATTTgaAGTCTGCTCCCTTTGGCCGCTCGGGAACCCCACCGG
TGTTTCGTCCTTTCCACAAGATATATAAAGCCAAGAAATCGAAATACTTTCAAGTTACGGTA
AGCATATGATAGTCCATTTTAAAACATAATTTTAAAACTGCAAACTACCCAAGAAATTATTA
CTTTCTACGTCACGTATTTTGTACTAATATCTTTGTGTTTACAGTCAAATTAATTCTAATTATC
TCTCTAACAGCCTTGTATCGTATATGCAAATATGAAGGAATCATGGGAAATAGGCCCTCTTC
CTGCCCGACctagtcaataatcaatgtcaacgcgtatatctggcccgtacatcgcgaagcagcgcaaaacGGATCCtgcaggCTAGT
TATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTAC
ATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAA
TAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAg
TATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCC



S19

TATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGG
ACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTCGAGGTGAGCC
CCACGTTCTGCTTCACTCTCCCCATCTCCCCCCCCTCCCCACCCCCAATTTTGTATTTATTTAT
TTTTTAATTATTTTGTGCAGCGATGGGGGCGGGGGGGGGGGGGGCGCGCGCCAGGCGGGGC
GGGGCGGGGCGAGGGGCGGGGCGGGGCGAGGCGGAGAGGTGCGGCGGCAGCCAATCAGAG
CGGCGCGCTCCGAAAGTTTCCTTTTATGGCGAGGCGGCGGCGGCGGCGGCCCTATAAAAAG
CGAAGCGCGCGGCGGGCGGGAGTCGCTGCGTTGCCTTCGCCCCGTGCCCCGCTCCGCGCCGC
CTCGCGCCGCCCGCCCCGGCTCTGACTGACCGCGTTACTCCCACAGGTGAGCGGGCGGGACG
GCCCTTCTCCTCCGGGCTGTAATTAGCGCTTGGTTTAATGACGGCTCGTTTCTTTTCTGTGGCT
GCGTGAAAGCCTTAAAGGGCTCCGGGAGGGCCCTTTGTGCGGGGGGGAGCGGCTCGGGGGG
TGCGTGCGTGTGTGTGTGCGTGGGGAGCGCCGCGTGCGGCCCGCGCTGCCCGGCGGCTGTGA
GCGCTGCGGGCGCGGCGCGGGGCTTTGTGCGCTCCGCGTGTGCGCGAGGGGAGCGCGGCCG
GGGGCGGTGCCCCGCGGTGCGGGGGGGCTGCGAGGGGAACAAAGGCTGCGTGCGGGGTGT
GTGCGTGGGGGGGTGAGCAGGGGGTGTGGGCGCGGCGGTCGGGCTGTAACCCCCCCCTGCA
CCCCCCTCCCCGAGTTGCTGAGCACGGCCCGGCTTCGGGTGCGGGGCTCCGTGCGGGGCGTG
GCGCGGGGCTCGCCGTGCCGGGCGGGGGGTGGCGGCAGGTGGGGGTGCCGGGCGGGGCGG
GGCCGCCTCGGGCCGGGGAGGGCTCGGGGGAGGGGCGCGGCGGCCCCGGAGCGCCGGCGG
CTGTCGAGGCGCGGCGAGCCGCAGCCATTGCCTTTTATGGTAATCGTGCGAGAGGGCGCAG
GGACTTCCTTTGTCCCAAATCTGGCGGAGCCGAAATCTGGGAGGCGCCGCCGCACCCCCTCT
AGCGGGCGCGGGCGAAGCGGTGCGGCGCCGGCAGGAAGGAAATGGGCGGGGAGGGCCTTC
GTGCGTCGCCGCGCCGCCGTCCCCTTCTCCATCTCCAGCCTCGGGGCTGCCGCAGGGGGACG
GCTGCCTTCGGGGGGGACGGGGCAGGGCGGGGTTCGGCTTCTGGCGTGTGACCGGCGGCTC
TAGAGCCTCTGCTAACCATGTTCATGCCTTCTTCTTTTTCCTACAGCTCCTGGGCAACGTGCT
GGTTaTTGTGCTGTCTCATCATTTTGGCAAAGAATTGGCCAAGGAGGCCACCATGGTGAGCA
AGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAA
CGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTAgGGCAAGCTGACC
CTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCT
GACCTACGGCGTGCAGTGCTTCAGCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCA
AGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAA
CTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTG
AAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACA
ACAGCCACAACGTCTgaATCATGGCCGACAAGCAGAAGAACGGCATCAAGGTGAACTTCAAG
ATCCGCCACAACATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCC
CCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCACCCAGTCCGCCCTG
AGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCG
GGATCACTCTCGGCATGGACGAGCTGTACAAGGGGCCCTTCGAACAAAAACTCATCTCAGA
AGAGGATCTGAATATGCATACCGGTCATCATCACCATCACCATcatcaccatcaccatcatTaAggcctctaa
ggccgaattcaacgcgttaagtcgacaatcaacctctggattacaaaatttgtgaaagattgactggtattcttaactatgttgctccttttacgctatgtggata
cgctgctttaatgcctttgtatcatgctattgcttcccgtatggctttcattttctcctccttgtataaatcctggttgctgtctctttatgaggagttgtggcccgttg
tcaggcaacgtggcgtggtgtgcactgtgtttgctgacgcaacccccactggttggggcattgccaccacctgtcagctcctttccgggactttcgctttcc
ccctccctattgccacggcggaactcatcgccgcctgccttgcccgctgctggacaggggctcggctgttgggcactgacaattccgtggtgttgtcggg
gaaatcatcgtcctttccttggctgctcgcctgtgttgccacctggattctgcgcgggacgtccttctgctacgtcccttcggccctcaatccagcggaccttc
cttcccgcggcctgctgccggctctgcggcctcttccgcgtcttcgccttcgccctcagacgagtcggatctccctttgggccgcctccccgcgtcgacttt
aactcggccagcacagtggtcgatcgaCCAATGCCCTGGCTCACAAATACCACTGAGATCTTTTTCCCTCTG
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CCAAAAATTATGGGGACATCATGAAGCCCCTTGAGCATCTGACTTCTGGCTAATAAAGGAAA
TTTATTTTCATTGCAATAGTGTGTTGGAATTTTTTGTGTCTCTCACTCGGAAGGACATATGGG
AGGGCAAATCATTTAAAACATCAGAATGAGTATTTGGTTTAGAGTTTGGCAACATATGCCcA
TATGCTGGCTGCCATGAACAAAGGTtGGCTATAAAGAGGTCATCAGTATATGAAACAGCCCC
CTGCTGTCCATTCCTTATTCCATAGAAAAGCCTTGACTTGAGGTTAGATTTTTTTTATATTTTG
TTTTGTGTTATTTTTTTCTTTAACATCCCTAAAATTTTCCTTACATGTTTTACTAGCCAGATTTT
TCCTCCTCTCCTGACTACTCCCAGTCATAGCTGTCCCTCTTCtttGCGGCCGCggtccgtatactccggaata
ttaatagatcatggagataattaaaatgataaccatctcgcaaataaataagtattttactgttttcgtaacagttttgtaataaaaaaacctataaatattccggat
tattcataccgtcccaccatcgggcgcgAACTCCTAAAAAACCGCCACCatgaagtgccttttgtacttagcctttttattcattggggtg
aattgcaagttcaccatagtttttccacacaaccaaaaaggaaactggaaaaatgttccttctaattaccattattgcccgtcaagctcagatttaaattggcat
aatgacttaataggcacagccttacaagtcaaaatgcccaagagtcacaaggctattcaagcagacggttggatgtgtcatgcttccaaatgggtcactact
tgtgatttccgctggtatggaccgaagtatataacacattccatccgatccttcactccatctgtagaacaatgcaaggaaagcattgaacaaacgaaacaa
ggaacttggctgaatccaggcttccctcctcaaagttgtggatatgcaactgtgacggatgccgaagcagtgattgtccaggtgactcctcaccatgtgctg
gttgatgaatacacaggagaatgggttgattcacagttcatcaacggaaaatgcagcaattacatatgccccactgtccataactctacaacctggcattctg
actataaggtcaaagggctatgtgattctaacctcatttccatggacatcaccttcttctcagaggacggagagctatcatccctgggaaaggagggcaca
gggttcagaagtaactactttgcttatgaaactggaggcaaggcctgcaaaatgcaatactgcaagcattggggagtcagactcccatcaggtgtctggtt
cgagatggctgataaggatctctttgctgcagccagattccctgaatgcccagaagggtcaagtatctctgctccatctcagacctcagtggatgtaagtct
aattcaggacgttgagaggatcttggattattccctctgccaagaaacctggagcaaaatcagagcgggtcttccaatctctccagtggatctcagctatctt
gctcctaaaaacccaggaaccggtcctgctttcaccataatcaatggtaccctaaaatactttgagaccagatacatcagagtcgatattgctgctccaatcc
tctcaagaatggtcggaatgatcagtggaactaccacagaaagggaactgtgggatgactgggcaccatatgaagacgtggaaattggacccaatgga
gttctgaggaccagttcaggatataagtttcctttatacatgattggacatggtatgttggactccgatcttcatcttagctcaaaggctcaggtgttcgaacat
cctcacattcaagacgctgcttcgcaacttcctgatgatgagagtttattttttggtgatactgggctatccaaaaatccaatcgagcttgtagaaggttggttc
agtagttggaaaagctctattgcctcttttttctttatcatagggttaatcattggactattcttggttctccgagttggtatccatctttgcattaaattaaagcaca
ccaagaaaagacagatttatacagacatagagatgaaccgacttggaaagtgataaAagcttgtcgagaagtactagaggatcataatcagccatacca
catttgtagaggttttacttgctttaaaaaacctcccacacctccccctgaacctgaaacataaaatgaatgcaattgttgttgttaacttgtttattgcagcttata
atggttacaaataaagcaatagcatcacaaatttcacaaataaagcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtct
ggatctgatcactgcttgagcctaggagatccgaaccagataagtgaaatctagttccaaactattttgtcatttttaattttcgtattagcttacgacgctacac
ccagttcccatctattttgtcactcttccctaaataatccttaaaaactccatttccacccctcccagttcccaactattttgtccgcccacagcggggcatttttct
tcctgttatgtttttaatcaaacatcctgccaactccatgtgacaaaccgtcatcttcggctacttt
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pAcBac1-UbiC-MbPylRS-8xtRNACUA
Pyl: MbPylRS sequence is colored orange. U6 promoter is 

colored blue. tRNACUA
Pyl is colored red. H1 promoter is colored magenta. 

ctgaatggcgaatgggacgcgccctgtagcggcgcattaagcgcggcgggtgtggtggttacgcgcagcgtgaccgctacacttgccagcgccctag
cgcccgctcctttcgctttcttcccttcctttctcgccacgttcgccggctttccccgtcaagctctaaatcgggggctccctttagggttccgatttagtgcttta
cggcacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggccatcgccctgatagacggtttttcgccctttgacgttggagtccacgttc
tttaatagtggactcttgttccaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgccgatttcggcctattggttaaaaaat
gagctgatttaacaaaaatttaacgcgaattttaacaaaatattaacgtttacaatttcaggtggcacttttcggggaaatgtgcgcggaacccctatttgtttat
ttttctaaatacattcaaatatgtatccgctcatgagacaataaccctgataaatgcttcaataatattgaaaaaggaagagtatgagtattcaacatttccgtgt
cgcccttattcccttttttgcggcattttgccttcctgtttttgctcacccagaaacgctggtgaaagtaaaagatgctgaagatcagttgggtgcacgagtgg
gttacatcgaactggatctcaacagcggtaagatccttgagagttttcgccccgaagaacgttttccaatgatgagcacttttaaagttctgctatgtggcgc
ggtattatcccgtattgacgccgggcaagagcaactcggtcgccgcatacactattctcagaatgacttggttgagtactcaccagtcacagaaaagcatc
ttacggatggcatgacagtaagagaattatgcagtgctgccataaccatgagtgataacactgcggccaacttacttctgacaacgatcggaggaccgaa
ggagctaaccgcttttttgcacaacatgggggatcatgtaactcgccttgatcgttgggaaccggagctgaatgaagccataccaaacgacgagcgtgac
accacgatgcctgtagcaatggcaacaacgttgcgcaaactattaactggcgaactacttactctagcttcccggcaacaattaatagactggatggaggc
ggataaagttgcaggaccacttctgcgctcggcccttccggctggctggtttattgctgataaatctggagccggtgagcgtgggtctcgcggtatcattgc
agcactggggccagatggtaagccctcccgtatcgtagttatctacacgacggggagtcaggcaactatggatgaacgaaatagacagatcgctgagat
aggtgcctcactgattaagcattggtaactgtcagaccaagtttactcatatatactttagattgatttaaaacttcatttttaatttaaaaggatctaggtgaagat
cctttttgataatctcatgaccaaaatcccttaacgtgagttttcgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttcttgagatcctttttttc
tgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggctt
cagcagagcgcagataccaaatactgtccttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaat
cctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaac
ggggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagcattgagaaagcgccacgcttcccgaa
gggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatctttatagt
cctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcctttttacg
gttcctggccttttgctggccttttgctcacatgttctttcctgcgttatcccctgattctgtggataaccgtattaccgcctttgagtgagctgataccgctcgcc
gcagccgaacgaccgagcgcagcgagtcagtgagcgaggaagcggaagagcgcctgatgcggtattttctccttacgcatctgtgcggtatttcacacc
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gcagaccagccgcgtaacctggcaaaatcggttacggttgagtaataaatggatgccctgcgtaagcgggtgtgggcggacaataaagtcttaaactga
acaaaatagatctaaactatgacaataaagtcttaaactagacagaatagttgtaaactgaaatcagtccagttatgctgtgaaaaagcatactggacttttgt
tatggctaaagcaaactcttcattttctgaagtgcaaattgcccgtcgtattaaagaggggcgtggccaagggcatggtaaagactatattcgcggcgttgt
gacaatttaccgaacaactccgcggccgggaagccgatctcggcttgaacgaattgttaggtggcggtacttgggtcgatatcaaagtgcatcacttcttc
ccgtatgcccaactttgtatagagagccactgcgggatcgtcaccgtaatctgcttgcacgtagatcacataagcaccaagcgcgttggcctcatgcttga
ggagattgatgagcgcggtggcaatgccctgcctccggtgctcgccggagactgcgagatcatagatatagatctcactacgcggctgctcaaacctgg
gcagaacgtaagccgcgagagcgccaacaaccgcttcttggtcgaaggcagcaagcgcgatgaatgtcttactacggagcaagttcccgaggtaatcg
gagtccggctgatgttgggagtaggtggctacgtctccgaactcacgaccgaaaagatcaagagcagcccgcatggatttgacttggtcagggccgag
cctacatgtgcgaatgatgcccatacttgagccacctaactttgttttagggcgactgccctgctgcgtaacatcgttgctgctgcgtaacatcgttgctgctc
cataacatcaaacatcgacccacggcgtaacgcgcttgctgcttggatgcccgaggcatagactgtacaaaaaaacagtcataacaagccatgaaaacc
gccactgcgccgttaccaccgctgcgttcggtcaaggttctggaccagttgcgtgagcgcatacgctacttgcattacagtttacgaaccgaacaggctta
tgtcaactgggttcgtgccttcatccgtttccacggtgtgcgtcacccggcaaccttgggcagcagcgaagtcgaggcatttctgtcctggctggcgaacg
agcgcaaggtttcggtctccacgcatcgtcaggcattggcggccttgctgttcttctacggcaaggtgctgtgcacggatctgccctggcttcaggagatc
ggtagacctcggccgtcgcggcgcttgccggtggtgctgaccccggatgaagtggttcgcatcctcggttttctggaaggcgagcatcgtttgttcgccc
aggactctagctatagttctagtggttggctacgtacccgtagtggctatggcagggcttgcgcttaatgcgccgctacagggcgcgtggggataccccct
agagccccagctggttctttccgcctcagaagccatagagcccaccgcatccccagcatgcctgctattgtcttcccaatcctcccccttgctgtcctgccc
caccccaccccccagaatagaatgacacctactcagacaatgcgatgcaatttcctcattttattaggaaaggacagtgggagtggcaccttccagggtca
aggaaggcacgggggaggggcaaacaacagatggctggcaactagaaggcacagtcgaggctgatcagcgggtttaaacgggccctctagactcg
agttaaagtcgacttaacgcgttgaattcTTACAGATTGGTTGAAATCCCATTATAGTAAGATTCGGACCTTGA
TGCCCTCTTAATGTTTTTAAAGCCGTGCATAACCTTGAGCAAGCGTTCAAGACCAAAACCTG
CACCTATCCATGGTTTGTCAATACCCCATTCTCTATCAAGAGAAACTGGCCCGACGACTGCC
GAAGAAAGCTCCAGGTCCCCGTGCATTATATCAAGAGTATCCCCAaAGACCATACAGGAATC
TCCTACGATTTCGAAGTCGATTTCCAGATAGTCCAGAAACTCTTTGATGAGAGCTTCAAGAT
TTTCCCGAGTACATCCCGAACCCATCTGACAGAAGTTCACCATAGTAAATTCTTCCAGGTGC
TCTTTGCCGTCAGACTCTTTCCGGTAACAAGGTCCGACTTCGAAAATTTTTATTGGGCCTGGT
AAAATCCTATCGAGTTTTCGCAGATAGTTGTAAAGAGTCGGGGCAAGCATTGGCCTCAAGCA
GAGATTTTTATCCACCCGGAAGATCTGTTTTGAAAGTTCAGTATCATTATTAATACCCATTCT
CTCCACGTATTCCGCCGGAATAAGGATAGGAGACTTTATCTCCAGAAAACCCCGGTCTACGA
AAAATTTCGTAATATCACGTTCGAGTTTACCGAGGTAGTCTTCTCTATCATTGGTATAGAGCC
GCTGAAAATCGTTTTTTCTTCTTGTCACAAGTTCAGGCTCAAGTTCCCTGAAAGGCTTTGCCA
TATTTAGAGAAATTTTATCCTCTGGACTTAAGAGAGCCTCAACCCTATCAAGCTGGCTTCTTG
TAAGTGAAGGAGCAGGAGCCGATGCGGGAACAGACGAATTTGGAGTTGATTTTGCAGGCGA
AGGTACAGATCTGGATGTGTTCGTTGATGCCTTTGCAGAAACAGAATTTTCCAGAGGCTTCG
GAGCCCTTGAAACTGATTTCGGCATAGCTTTTTTGACCTTTGGAGCAGAAACTACCCTAACTT
TCACACTGTTTTTGCTTTCGGTTGATCTTGTGAGAAAATTATTGATATCCTCGTCCGAAACCC
TACATCGTTTGCAGGTTTTTCTGTACTTATGATGTCTGAATGCTCTGGCTGTTCTACAACTCCT
GGAATTATTCACAACAAGATGGTCTCCACACGCCATTTCAATGTATATTTTACTTCTTGAGAC
CTCATGGTGCTTGATTTTGTGGAGCGTGCCAGTCCTGGACATCCAGAGCCCGGTCGCAGATA
TTAAAACATCTAATGGTTTTTTATCCATggtggcgctagccagcttgggtctccctatagtgagtcgtattaatttcgataagcca
gtaagcagtgggttctctagttagccagagagctCtagaccaagtgacgatcacagcgatccacaaacaagaaccgcgacccaaatcccggctgcga
cggaactagctgtgccacacccggcgcgtccttatataatcatcggcgttcaccgccccacggagatccctccgcagaatcgccgagaagggactactt
ttcctcgcctgttccgctctctggaaagaaaaccagtgccctagagtcacccaagtcccgtcctaaaatgtccttctgctgatactggggttctaaggccga
gtcttatgagcagcgggccgctgtcctgagcgtccgggcggaaggatcaggacgctcgctgcgcccttcgtctgacgtggcagcgctcgccgtgagg
aggggggcgcccgcgggaggcgccaaaacccggcgcggaggccttcgaacggCCActagcAAAAAACGGAAACCCCGGGA
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ATCTAACCCGGCTGAACGGATTTAGAGTCCGTTCGATCTACATGATCAGGTTTCCGGGGATC
TGTGGTCTCATACAGAACTTATAAGATTCCCAAATCCAAAGACATTTCACGTTTATGGTGATT
TCCCAGAACACATAGCGACATGCAAATATTGCAGGGCGCCACTCCCCTGTCCCTCACAGCCA
TCTTCCTGCCAGGGCGCACGCGCGCTGGGTGTTCCCGCCTAGTGACACTGGGCCCGCGATTC
CTTGGAGCGGGTTGATGACGTCAGCGTTCGAATTCCTAGCAAAAAACGGAAACCCCGGGAA
TCTAACCCGGCTGAACGGATTTAGAGTCCGTTCGATCTACATGATCAGGTTTCCGGTGTTTCG
TCCTTTCCACAAGATATATAAAGCCAAGAAATCGAAATACTTTCAAGTTACGGTAAGCATAT
GATAGTCCATTTTAAAACATAATTTTAAAACTGCAAACTACCCAAGAAATTATTACTTTCTAC
GTCACGTATTTTGTACTAATATCTTTGTGTTTACAGTCAAATTAATTCTAATTATCTCTCTAAC
AGCCTTGTATCGTATATGCAAATATGAAGGAATCATGGGAAATAGGCCCTCTTCCTGCCCGA
CctagcAAAAAACGGAAACCCCGGGAATCTAACCCGGCTGAACGGATTTAGAGTCCGTTCGAT
CTACATGATCAGGTTTCCGGGGATCTGTGGTCTCATACAGAACTTATAAGATTCCCAAATCC
AAAGACATTTCACGTTTATGGTGATTTCCCAGAACACATAGCGACATGCAAATATTGCAGGG
CGCCACTCCCCTGTCCCTCACAGCCATCTTCCTGCCAGGGCGCACGCGCGCTGGGTGTTCCC
GCCTAGTGACACTGGGCCCGCGATTCCTTGGAGCGGGTTGATGACGTCAGCGTTCGAATTCC
TAGCAAAAAACGGAAACCCCGGGAATCTAACCCGGCTGAACGGATTTAGAGTCCGTTCGAT
CTACATGATCAGGTTTCCGGTGTTTCGTCCTTTCCACAAGATATATAAAGCCAAGAAATCGA
AATACTTTCAAGTTACGGTAAGCATATGATAGTCCATTTTAAAACATAATTTTAAAACTGCA
AACTACCCAAGAAATTATTACTTTCTACGTCACGTATTTTGTACTAATATCTTTGTGTTTACA
GTCAAATTAATTCTAATTATCTCTCTAACAGCCTTGTATCGTATATGCAAATATGAAGGAATC
ATGGGAAATAGGCCCTCTTCCTGCCCGACctagcAAAAAACGGAAACCCCGGGAATCTAACCC
GGCTGAACGGATTTAGAGTCCGTTCGATCTACATGATCAGGTTTCCGGGGATCTGTGGTCTC
ATACAGAACTTATAAGATTCCCAAATCCAAAGACATTTCACGTTTATGGTGATTTCCCAGAA
CACATAGCGACATGCAAATATTGCAGGGCGCCACTCCCCTGTCCCTCACAGCCATCTTCCTG
CCAGGGCGCACGCGCGCTGGGTGTTCCCGCCTAGTGACACTGGGCCCGCGATTCCTTGGAGC
GGGTTGATGACGTCAGCGTTCGAATTCCTAGCAAAAAACGGAAACCCCGGGAATCTAACCC
GGCTGAACGGATTTAGAGTCCGTTCGATCTACATGATCAGGTTTCCGGTGTTTCGTCCTTTCC
ACAAGATATATAAAGCCAAGAAATCGAAATACTTTCAAGTTACGGTAAGCATATGATAGTC
CATTTTAAAACATAATTTTAAAACTGCAAACTACCCAAGAAATTATTACTTTCTACGTCACGT
ATTTTGTACTAATATCTTTGTGTTTACAGTCAAATTAATTCTAATTATCTCTCTAACAGCCTTG
TATCGTATATGCAAATATGAAGGAATCATGGGAAATAGGCCCTCTTCCTGCCCGACctagcAAA
AAACGGAAACCCCGGGAATCTAACCCGGCTGAACGGATTTAGAGTCCGTTCGATCTACATG
ATCAGGTTTCCGGGGATCTGTGGTCTCATACAGAACTTATAAGATTCCCAAATCCAAAGACA
TTTCACGTTTATGGTGATTTCCCAGAACACATAGCGACATGCAAATATTGCAGGGCGCCACT
CCCCTGTCCCTCACAGCCATCTTCCTGCCAGGGCGCACGCGCGCTGGGTGTTCCCGCCTAGT
GACACTGGGCCCGCGATTCCTTGGAGCGGGTTGATGACGTCAGCGTTCGAATTCCTAGCAAA
AAACGGAAACCCCGGGAATCTAACCCGGCTGAACGGATTTAGAGTCCGTTCGATCTACATG
ATCAGGTTTCCGGTGTTTCGTCCTTTCCACAAGATATATAAAGCCAAGAAATCGAAATACTT
TCAAGTTACGGTAAGCATATGATAGTCCATTTTAAAACATAATTTTAAAACTGCAAACTACC
CAAGAAATTATTACTTTCTACGTCACGTATTTTGTACTAATATCTTTGTGTTTACAGTCAAAT
TAATTCTAATTATCTCTCTAACAGCCTTGTATCGTATATGCAAATATGAAGGAATCATGGGA
AATAGGCCCTCTTCCTGCCCGACctagtcaataatcaatgtcaacgcgtatatctggcccgtacatcgcgaagcagcgcaaaacG
GATCCtgcaggtatttGCGGCCGCggtccgtatactccggaatattaatagatcatggagataattaaaatgataaccatctcgcaaataaataa
gtattttactgttttcgtaacagttttgtaataaaaaaacctataaatattccggattattcataccgtcccaccatcgggcgcgAACTCCTAAAAA
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ACCGCCACCatgaagtgccttttgtacttagcctttttattcattggggtgaattgcaagttcaccatagtttttccacacaaccaaaaaggaaactgga
aaaatgttccttctaattaccattattgcccgtcaagctcagatttaaattggcataatgacttaataggcacagccttacaagtcaaaatgcccaagagtcac
aaggctattcaagcagacggttggatgtgtcatgcttccaaatgggtcactacttgtgatttccgctggtatggaccgaagtatataacacattccatccgatc
cttcactccatctgtagaacaatgcaaggaaagcattgaacaaacgaaacaaggaacttggctgaatccaggcttccctcctcaaagttgtggatatgcaa
ctgtgacggatgccgaagcagtgattgtccaggtgactcctcaccatgtgctggttgatgaatacacaggagaatgggttgattcacagttcatcaacgga
aaatgcagcaattacatatgccccactgtccataactctacaacctggcattctgactataaggtcaaagggctatgtgattctaacctcatttccatggacat
caccttcttctcagaggacggagagctatcatccctgggaaaggagggcacagggttcagaagtaactactttgcttatgaaactggaggcaaggcctgc
aaaatgcaatactgcaagcattggggagtcagactcccatcaggtgtctggttcgagatggctgataaggatctctttgctgcagccagattccctgaatgc
ccagaagggtcaagtatctctgctccatctcagacctcagtggatgtaagtctaattcaggacgttgagaggatcttggattattccctctgccaagaaacct
ggagcaaaatcagagcgggtcttccaatctctccagtggatctcagctatcttgctcctaaaaacccaggaaccggtcctgctttcaccataatcaatggta
ccctaaaatactttgagaccagatacatcagagtcgatattgctgctccaatcctctcaagaatggtcggaatgatcagtggaactaccacagaaagggaa
ctgtgggatgactgggcaccatatgaagacgtggaaattggacccaatggagttctgaggaccagttcaggatataagtttcctttatacatgattggacat
ggtatgttggactccgatcttcatcttagctcaaaggctcaggtgttcgaacatcctcacattcaagacgctgcttcgcaacttcctgatgatgagagtttatttt
ttggtgatactgggctatccaaaaatccaatcgagcttgtagaaggttggttcagtagttggaaaagctctattgcctcttttttctttatcatagggttaatcatt
ggactattcttggttctccgagttggtatccatctttgcattaaattaaagcacaccaagaaaagacagatttatacagacatagagatgaaccgacttggaa
agtgataaggccaggccggccaagcttgtcgagaagtactagaggatcataatcagccataccacatttgtagaggttttacttgctttaaaaaacctccca
cacctccccctgaacctgaaacataaaatgaatgcaattgttgttgttaacttgtttattgcagcttataatggttacaaataaagcaatagcatcacaaatttca
caaataaagcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtctggatctgatcactgcttgagcctaggagatccgaa
ccagataagtgaaatctagttccaaactattttgtcatttttaattttcgtattagcttacgacgctacacccagttcccatctattttgtcactcttccctaaataatc
cttaaaaactccatttccacccctcccagttcccaactattttgtccgcccacagcggggcatttttcttcctgttatgtttttaatcaaacatcctgccaactcca
tgtgacaaaccgtcatcttcggctactttttctctgtcacagaatgaaaatttttctgtcatctcttcgttattaatgtttgtaattgactgaatatcaacgcttatttgc
agc
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pAcBac3-EcLeuTAG-EGFP**: EcLeuRS-AK1 is colored orange. EGFP** is colored green. 
tRNACUA

EcLeu is colored red. H1 promoter is colored magenta. 

ttctctgtcacagaatgaaaatttttctgtcatctcttcgttattaatgtttgtaattgactgaatatcaacgcttatttgcagcctgaatggcgaatgggacgcgc
cctgtagcggcgcattaagcgcggcgggtgtggtggttacgcgcagcgtgaccgctacacttgccagcgccctagcgcccgctcctttcgctttcttccct
tcctttctcgccacgttcgccggctttccccgtcaagctctaaatcgggggctccctttagggttccgatttagtgctttacggcacctcgaccccaaaaaact
tgattagggtgatggttcacgtagtgggccatcgccctgatagacggtttttcgccctttgacgttggagtccacgttctttaatagtggactcttgttccaaac
tggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgccgatttcggcctattggttaaaaaatgagctgatttaacaaaaatttaacg
cgaattttaacaaaatattaacgtttacaatttcaggtggcacttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattcaaatatgtatc
cgctcatgagacaataaccctgataaatgcttcaataatattgaaaaaggaagagtatgagtattcaacatttccgtgtcgcccttattcccttttttgcggcatt
ttgccttcctgtttttgctcacccagaaacgctggtgaaagtaaaagatgctgaagatcagttgggtgcacgagtgggttacatcgaactggatctcaacag
cggtaagatccttgagagttttcgccccgaagaacgttttccaatgatgagcacttttaaagttctgctatgtggcgcggtattatcccgtattgacgccgggc
aagagcaactcggtcgccgcatacactattctcagaatgacttggttgagtactcaccagtcacagaaaagcatcttacggatggcatgacagtaagaga
attatgcagtgctgccataaccatgagtgataacactgcggccaacttacttctgacaacgatcggaggaccgaaggagctaaccgcttttttgcacaacat
gggggatcatgtaactcgccttgatcgttgggaaccggagctgaatgaagccataccaaacgacgagcgtgacaccacgatgcctgtagcaatggcaa
caacgttgcgcaaactattaactggcgaactacttactctagcttcccggcaacaattaatagactggatggaggcggataaagttgcaggaccacttctg
cgctcggcccttccggctggctggtttattgctgataaatctggagccggtgagcgtgggtctcgcggtatcattgcagcactggggccagatggtaagc
cctcccgtatcgtagttatctacacgacggggagtcaggcaactatggatgaacgaaatagacagatcgctgagataggtgcctcactgattaagcattgg
taactgtcagaccaagtttactcatatatactttagattgatttaaaacttcatttttaatttaaaaggatctaggtgaagatcctttttgataatctcatgaccaaaa
tcccttaacgtgagttttcgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaa
caaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagataccaaat
actgtccttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgcca
gtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagccc
agcttggagcgaacgacctacaccgaactgagatacctacagcgtgagcattgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatc
cggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctga
cttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttg
ctcacatgttctttcctgcgttatcccctgattctgtggataaccgtattaccgcctttgagtgagctgataccgctcgccgcagccgaacgaccgagcgca
gcgagtcagtgagcgaggaagcggaagagcgcctgatgcggtattttctccttacgcatctgtgcggtatttcacaccgcagaccagccgcgtaacctg
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gcaaaatcggttacggttgagtaataaatggatgccctgcgtaagcgggtgtgggcggacaataaagtcttaaactgaacaaaatagatctaaactatgac
aataaagtcttaaactagacagaatagttgtaaactgaaatcagtccagttatgctgtgaaaaagcatactggacttttgttatggctaaagcaaactcttcatt
ttctgaagtgcaaattgcccgtcgtattaaagaggggcgtggccaagggcatggtaaagactatattcgcggcgttgtgacaatttaccgaacaactccgc
ggccgggaagccgatctcggcttgaacgaattgttaggtggcggtacttgggtcgatatcaaagtgcatcacttcttcccgtatgcccaactttgtatagag
agccactgcgggatcgtcaccgtaatctgcttgcacgtagatcacataagcaccaagcgcgttggcctcatgcttgaggagattgatgagcgcggtggc
aatgccctgcctccggtgctcgccggagactgcgagatcatagatatagatctcactacgcggctgctcaaacctgggcagaacgtaagccgcgagag
cgccaacaaccgcttcttggtcgaaggcagcaagcgcgatgaatgtcttactacggagcaagttcccgaggtaatcggagtccggctgatgttgggagt
aggtggctacgtctccgaactcacgaccgaaaagatcaagagcagcccgcatggatttgacttggtcagggccgagcctacatgtgcgaatgatgccca
tacttgagccacctaactttgttttagggcgactgccctgctgcgtaacatcgttgctgctgcgtaacatcgttgctgctccataacatcaaacatcgacccac
ggcgtaacgcgcttgctgcttggatgcccgaggcatagactgtacaaaaaaacagtcataacaagccatgaaaaccgccactgcgccgttaccaccgct
gcgttcggtcaaggttctggaccagttgcgtgagcgcatacgctacttgcattacagtttacgaaccgaacaggcttatgtcaactgggttcgtgccttcatc
cgtttccacggtgtgcgtcacccggcaaccttgggcagcagcgaagtcgaggcatttctgtcctggctggcgaacgagcgcaaggtttcggtctccacg
catcgtcaggcattggcggccttgctgttcttctacggcaaggtgctgtgcacggatctgccctggcttcaggagatcggtagacctcggccgtcgcggc
gcttgccggtggtgctgaccccggatgaagtggttcgcatcctcggttttctggaaggcgagcatcgtttgttcgcccaggactctagctatagttctagtg
gttggcctacgtacccgtagtggctatggcagggcttgcgcttaatgcgccgctacagggcgcgtggggataccccctagagccccagctggttctttcc
gcctcagaagccatagagcccaccgcatccccagcatgcctgctattgtcttcccaatcctcccccttgctgtcctgccccaccccaccccccagaataga
atgacacctactcagacaatgcgatgcaatttcctcattttattaggaaaggacagtgggagtggcaccttccagggtcaaggaaggcacgggggaggg
gcaaacaacagatggctggcaactagaaggcacagtcgaggctgatcagcgggtttaaacgggccctctagactcgaattcAATTCttaaacgggc
ccgccaacgaccagattgaggagtttacctggtacgtaaatcactttacgtacagtaacgccatcaagatattttgctaccagatgttcctggccagcacgtt
cgcgaacctgttcttccgttgcgtccaccggaacggtgattttggcacggactttaccgttaacctgcaccacgaccagcgtggagtcttccaccatcgctt
tttcgtcagcaaccggccacggcgcgttgtcgatatcgccttcgcctttcagttcctgccacagcgtgaagcagatgtgcggggtgaacgggttaagcata
cggacaacggccagcagtgcttcctgcatcagagcgcgatcctgctcgccatcggttggtgctttcgccagtttgttcatcagctccataatcgccgcaatt
gcggtgttgaaggtctgacgacggccgatatcatcggtcactttagcgatcgttttatgcacatcgcgacgcagcgctttctgattttcagtcagcgcatcaa
cgttcagtgccgcaacatcaccttttgctgtgtgctcgtaaaccagtttccagacacgtttcaggaagcggttagccccttccacaccggattcctgccattc
gagagtcatatcagccggagaagcaaacatcataaacagacgaacggtgtccgcgccgtaacgttcaaccatcacctgcgggtcgataccgttgttcttc
gacttggacattttgctcatgccggtataaaccagttcatggcctgccgcatctttcgctttcacgatacggcctttctcgtcacgttcaacgatagcatcaac
cggggaaacccagttacgttcgccgttttcgccaacatagtagaaggcatctgccagcaccataccctgacacagcaactgtttcgctggttcgtcagagt
tcaccatgcctgcatcacgcatcagtttgtggaagaagcggaagtagagcagaCCcataatggcgtgttcaataccaccaataAGgatatccaccgg
cagccagtagttagccgcttcggaatccagcataccttctttgtactgcgggcaagtgtagcgcgcataGGAccaggaggactccataaaggtgtcga
aagtgtcggtttcacgcagtgctggcataccgttaacggtagttttcgcccactccggatctgctttaatcgggctggtaatgccgtccattaccacatcttcc
ggcaggatcaccggcagctggtcgtccggggtcggcattacggtaccgtcttctagagtcaccatcggaatcggcgcgccccagtaacgctgacggga
aacaccccagtcgcgcaggcggtagttcactttacgctcgccaacgcccatcgcagtcagtttatcggcgatggcgttgaaggccgcttcatggtcaaga
ccgttgaactcgccagagttgaacagcacgcctttttcagtcagggcttgctgagaaagatctggctcagagccgtcagctgccaggataaccggtttgat
gttcaggccgtatttagaggcaaactcgtagtcgcgctggtcgtgccccggtaccgccataactgcgcccgtgccgtactccatcaatacgaagtttgctg
cccaaacgggaatttcttcgcccgttaatgggtgaaccgctttaaagccagtatcgacgccttttttctccatcgtcgccatttcagcttcggcaactttggtgt
tacggcattcgtcaataaaggccgccagttcaggattattttccgccgctttctgcgccagcggatgacccgcagctaccgccaggtaggtacaacccata
aaACGgtccgggcgggtagtgtaaacggtcagcgtgttgtcatagtcgttaacgttgaaggtgatctccacgccttcggaacgaccgatccagttacgc
tgcatggttttaacggtgtctggccagtgatccagtttatccagatcgttgagcagctcgtcagcgtaagcagtgattttgataaaccactgcgggatctcttt
acgttcaactttggtatcgcagcgccagcagcagccgtcgataacttgttcgttcgccagtacggtctggtcgttcggacaccagttgaccgcagaagtctt
cttatataccaggccttttttatacagctcggtgaagaatttctgttcccaacggtagtattccggcgtacaggttgccagctcgcggctccagtcataaccaa
agcccagcattttgagctggtttttcatatacgcgatgttgtcgtacgtccacggtgccggagcggtgttgtttttcaccgccgcgccttccgcaggcagacc
aaacgcgtcccagccgatcggctgcaggacgtttttgcccagcatacgctggtagcgggcgatcacgtcaccgatggtgtagttacgtacgtggcccat
gtgtagtcgaccagaaggatagggagagacagacaggcagtaatacttctctttgctctcgtcttcggttacttcaaatgtgcgcttctTatcccaatgaag
ctgtactttggattctatctcttccgggcggtattgctcttccatGgTGGCgctagccagcttgggtctccctatagtgagtcgtattaatttcgataagcca
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gtaagcagtgggttctctagttagccagagagctctgcttatatagacctcccaccgtacacgcctaccgcccatttgcgtcaatggggcggagttgttacg
acattttggaaagtcccgttgattttggtgccaaaacaaactcccattgacgtcaatggggtggagacttggaaatccccgtgagtcaaaccgctatccacg
cccattgatgtactgccaaaaccgcatcaccatggtaatagcgatgactaatacgtagatgtactgccaagtaggaaagtcccataaggtcatgtactggg
cataatgccaggcgggccatttaccgtcattgacgtcaatagggggcgtacttggcatatgatacacttgatgtactgccaagtgggcagtttaccgtaaat
agtccacccattgacgtcaatggaaagtccctattggcgttactatgggaacatacgtcattattgacgtcaatgggcgggggtcgttgggcggtcagcca
ggcgggccatttaccgtaagttatgtaacgcggaactccatatatgggctatgaactaatgaccccgtaattgattactattaataactagtcaataatcaatg
tcaacgcgtatatctggcccgtacatcgcgaagcagcgcaaaacGGATCCAAAAAATACCCGGAGCGGGACTTGAACC
CGCACAGCGCGAACGCCGAGGGATTTAGAATCCCTTGTGTCTACCGATTCCACCATCCGGGC
GGTGTCTCTATCACTGATAGGGAACTTATAAGTCTCTATCACTGATAGGGATTTCACGTTTAT
GGTGATTTCCCAGAACACATAGCGACATGCAAATATTAGATCCAAAAAATACCCGGAGCGG
GACTTGAACCCGCACAGCGCGAACGCCGAGGGATTTAGAATCCCTTGTGTCTACCGATTCCA
CCATCCGGGCGGTGTCTCTATCACTGATAGGGAACTTATAAGTCTCTATCACTGATAGGGAT
TTCACGTTTATGGTGATTTCCCAGAACACATAGCGACATGCAAATATTAGATCCAAAAAATA
CCCGGAGCGGGACTTGAACCCGCACAGCGCGAACGCCGAGGGATTTAGAATCCCTTGTGTCT
ACCGATTCCACCATCCGGGCGGTGTCTCTATCACTGATAGGGAACTTATAAGTCTCTATCACT
GATAGGGATTTCACGTTTATGGTGATTTCCCAGAACACATAGCGACATGCAAATATTAGATC
CAAAAAATACCCGGAGCGGGACTTGAACCCGCACAGCGCGAACGCCGAGGGATTTAGAATC
CCTTGTGTCTACCGATTCCACCATCCGGGCGGTGTCTCTATCACTGATAGGGAACTTATAAGT
CTCTATCACTGATAGGGATTTCACGTTTATGGTGATTTCCCAGAACACATAGCGACATGCAA
ATATTAGATCCAAAAAATACCCGGAGCGGGACTTGAACCCGCACAGCGCGAACGCCGAGGG
ATTTAGAATCCCTTGTGTCTACCGATTCCACCATCCGGGCGGTGTCTCTATCACTGATAGGGA
ACTTATAAGTCTCTATCACTGATAGGGATTTCACGTTTATGGTGATTTCCCAGAACACATAGC
GACATGCAAATATTAGATCCAAAAAATACCCGGAGCGGGACTTGAACCCGCACAGCGCGAA
CGCCGAGGGATTTAGAATCCCTTGTGTCTACCGATTCCACCATCCGGGCGGTGTCTCTATCAC
TGATAGGGAACTTATAAGTCTCTATCACTGATAGGGATTTCACGTTTATGGTGATTTCCCAGA
ACACATAGCGACATGCAAATATTAGATCCAAAAAATACCCGGAGCGGGACTTGAACCCGCA
CAGCGCGAACGCCGAGGGATTTAGAATCCCTTGTGTCTACCGATTCCACCATCCGGGCGGTG
TCTCTATCACTGATAGGGAACTTATAAGTCTCTATCACTGATAGGGATTTCACGTTTATGGTG
ATTTCCCAGAACACATAGCGACATGCAAATATTAGATCCAAAAAATACCCGGAGCGGGACT
TGAACCCGCACAGCGCGAACGCCGAGGGATTTAGAATCCCTTGTGTCTACCGATTCCACCAT
CCGGGCGGTGTCTCTATCACTGATAGGGAACTTATAAGTCTCTATCACTGATAGGGATTTCA
CGTTTATGGTGATTTCCCAGAACACATAGCGACATGCAAATATTAGATCCtgcaggCTAGTTATT
AATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAA
CTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAAT
GACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAgTATTT
ACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTG
ACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTT
CCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTCGAGGTGAGCCCCAC
GTTCTGCTTCACTCTCCCCATCTCCCCCCCCTCCCCACCCCCAATTTTGTATTTATTTATTTTTT
AATTATTTTGTGCAGCGATGGGGGCGGGGGGGGGGGGGGCGCGCGCCAGGCGGGGCGGGG
CGGGGCGAGGGGCGGGGCGGGGCGAGGCGGAGAGGTGCGGCGGCAGCCAATCAGAGCGGC
GCGCTCCGAAAGTTTCCTTTTATGGCGAGGCGGCGGCGGCGGCGGCCCTATAAAAAGCGAA
GCGCGCGGCGGGCGGGAGTCGCTGCGTTGCCTTCGCCCCGTGCCCCGCTCCGCGCCGCCTCG
CGCCGCCCGCCCCGGCTCTGACTGACCGCGTTACTCCCACAGGTGAGCGGGCGGGACGGCCC
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TTCTCCTCCGGGCTGTAATTAGCGCTTGGTTTAATGACGGCTCGTTTCTTTTCTGTGGCTGCGT
GAAAGCCTTAAAGGGCTCCGGGAGGGCCCTTTGTGCGGGGGGGAGCGGCTCGGGGGGTGCG
TGCGTGTGTGTGTGCGTGGGGAGCGCCGCGTGCGGCCCGCGCTGCCCGGCGGCTGTGAGCGC
TGCGGGCGCGGCGCGGGGCTTTGTGCGCTCCGCGTGTGCGCGAGGGGAGCGCGGCCGGGGG
CGGTGCCCCGCGGTGCGGGGGGGCTGCGAGGGGAACAAAGGCTGCGTGCGGGGTGTGTGCG
TGGGGGGGTGAGCAGGGGGTGTGGGCGCGGCGGTCGGGCTGTAACCCCCCCCTGCACCCCC
CTCCCCGAGTTGCTGAGCACGGCCCGGCTTCGGGTGCGGGGCTCCGTGCGGGGCGTGGCGCG
GGGCTCGCCGTGCCGGGCGGGGGGTGGCGGCAGGTGGGGGTGCCGGGCGGGGCGGGGCCG
CCTCGGGCCGGGGAGGGCTCGGGGGAGGGGCGCGGCGGCCCCGGAGCGCCGGCGGCTGTCG
AGGCGCGGCGAGCCGCAGCCATTGCCTTTTATGGTAATCGTGCGAGAGGGCGCAGGGACTT
CCTTTGTCCCAAATCTGGCGGAGCCGAAATCTGGGAGGCGCCGCCGCACCCCCTCTAGCGGG
CGCGGGCGAAGCGGTGCGGCGCCGGCAGGAAGGAAATGGGCGGGGAGGGCCTTCGTGCGT
CGCCGCGCCGCCGTCCCCTTCTCCATCTCCAGCCTCGGGGCTGCCGCAGGGGGACGGCTGCC
TTCGGGGGGGACGGGGCAGGGCGGGGTTCGGCTTCTGGCGTGTGACCGGCGGCTCTAGAGC
CTCTGCTAACCATGTTCATGCCTTCTTCTTTTTCCTACAGCTCCTGGGCAACGTGCTGGTTaTT
GTGCTGTCTCATCATTTTGGCAAAGAATTGGCCAAGGAGGCCACCATGGTGAGCAAGGGCG
AGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCA
CAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTAgGGCAAGCTGACCCTGAAG
TTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGACCTA
CGGCGTGCAGTGCTTCAGCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCG
CCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAA
GACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGC
ATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCC
ACAACGTCTgaATCATGGCCGACAAGCAGAAGAACGGCATCAAGGTGAACTTCAAGATCCGC
CACAACATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCG
GCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCACCCAGTCCGCCCTGAGCAAA
GACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCA
CTCTCGGCATGGACGAGCTGTACAAGGGGCCCTTCGAACAAAAACTCATCTCAGAAGAGGA
TCTGAATATGCATACCGGTCATCATCACCATCACCATCATCATCACCATCACCATTaAggcctcta
aggccgaattcaacgcgttaagtcgacaatcaacctctggattacaaaatttgtgaaagattgactggtattcttaactatgttgctccttttacgctatgtggat
acgctgctttaatgcctttgtatcatgctattgcttcccgtatggctttcattttctcctccttgtataaatcctggttgctgtctctttatgaggagttgtggcccgtt
gtcaggcaacgtggcgtggtgtgcactgtgtttgctgacgcaacccccactggttggggcattgccaccacctgtcagctcctttccgggactttcgctttc
cccctccctattgccacggcggaactcatcgccgcctgccttgcccgctgctggacaggggctcggctgttgggcactgacaattccgtggtgttgtcgg
ggaaatcatcgtcctttccttggctgctcgcctgtgttgccacctggattctgcgcgggacgtccttctgctacgtcccttcggccctcaatccagcggacct
tccttcccgcggcctgctgccggctctgcggcctcttccgcgtcttcgccttcgccctcagacgagtcggatctccctttgggccgcctccccgcgtcgac
tttaactcggccagcacagtggtcgatcgaCCAATGCCCTGGCTCACAAATACCACTGAGATCTTTTTCCCTCT
GCCAAAAATTATGGGGACATCATGAAGCCCCTTGAGCATCTGACTTCTGGCTAATAAAGGAA
ATTTATTTTCATTGCAATAGTGTGTTGGAATTTTTTGTGTCTCTCACTCGGAAGGACATATGG
GAGGGCAAATCATTTAAAACATCAGAATGAGTATTTGGTTTAGAGTTTGGCAACATATGCCc
ATATGCTGGCTGCCATGAACAAAGGTtGGCTATAAAGAGGTCATCAGTATATGAAACAGCCC
CCTGCTGTCCATTCCTTATTCCATAGAAAAGCCTTGACTTGAGGTTAGATTTTTTTTATATTTT
GTTTTGTGTTATTTTTTTCTTTAACATCCCTAAAATTTTCCTTACATGTTTTACTAGCCAGATT
TTTCCTCCTCTCCTGACTACTCCCAGTCATAGCTGTCCCTCTTCtttGCGGCCGCggtccgtatactccgga
atattaatagatcatggagataattaaaatgataaccatctcgcaaataaataagtattttactgttttcgtaacagttttgtaataaaaaaacctataaatattccg
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gattattcataccgtcccaccatcgggcgcgAACTCCTAAAAAACCGCCACCatgaagtgccttttgtacttagcctttttattcattggg
gtgaattgcaagttcaccatagtttttccacacaaccaaaaaggaaactggaaaaatgttccttctaattaccattattgcccgtcaagctcagatttaaattgg
cataatgacttaataggcacagccttacaagtcaaaatgcccaagagtcacaaggctattcaagcagacggttggatgtgtcatgcttccaaatgggtcact
acttgtgatttccgctggtatggaccgaagtatataacacattccatccgatccttcactccatctgtagaacaatgcaaggaaagcattgaacaaacgaaa
caaggaacttggctgaatccaggcttccctcctcaaagttgtggatatgcaactgtgacggatgccgaagcagtgattgtccaggtgactcctcaccatgt
gctggttgatgaatacacaggagaatgggttgattcacagttcatcaacggaaaatgcagcaattacatatgccccactgtccataactctacaacctggca
ttctgactataaggtcaaagggctatgtgattctaacctcatttccatggacatcaccttcttctcagaggacggagagctatcatccctgggaaaggaggg
cacagggttcagaagtaactactttgcttatgaaactggaggcaaggcctgcaaaatgcaatactgcaagcattggggagtcagactcccatcaggtgtct
ggttcgagatggctgataaggatctctttgctgcagccagattccctgaatgcccagaagggtcaagtatctctgctccatctcagacctcagtggatgtaa
gtctaattcaggacgttgagaggatcttggattattccctctgccaagaaacctggagcaaaatcagagcgggtcttccaatctctccagtggatctcagct
atcttgctcctaaaaacccaggaaccggtcctgctttcaccataatcaatggtaccctaaaatactttgagaccagatacatcagagtcgatattgctgctcc
aatcctctcaagaatggtcggaatgatcagtggaactaccacagaaagggaactgtgggatgactgggcaccatatgaagacgtggaaattggacccaa
tggagttctgaggaccagttcaggatataagtttcctttatacatgattggacatggtatgttggactccgatcttcatcttagctcaaaggctcaggtgttcga
acatcctcacattcaagacgctgcttcgcaacttcctgatgatgagagtttattttttggtgatactgggctatccaaaaatccaatcgagcttgtagaaggttg
gttcagtagttggaaaagctctattgcctcttttttctttatcatagggttaatcattggactattcttggttctccgagttggtatccatctttgcattaaattaaagc
acaccaagaaaagacagatttatacagacatagagatgaaccgacttggaaagtgataacgagaagtactagaggatcataatcagccataccacatttg
tagaggttttacttgctttaaaaaacctcccacacctccccctgaacctgaaacataaaatgaatgcaattgttgttgttaacttgtttattgcagcttataatggtt
acaaataaagcaatagcatcacaaatttcacaaataaagcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtctggatct
gatcactgcttgagcctaggagatccgaaccagataagtgaaatctagttccaaactattttgtcatttttaattttcgtattagcttacgacgctacacccagtt
cccatctattttgtcactcttccctaaataatccttaaaaactccatttccacccctcccagttcccaactattttgtccgcccacagcggggcatttttcttcctgt
tatgtttttaatcaaacatcctgccaactccatgtgacaaaccgtcatcttcggctacttt


