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Supplementary Materials and Methods

Mammalian cell culture.

HEK293T cells (ATCC # CRL-3216) were cultured in high-glucose DMEM supplemented with
10% FBS, 1 mM glutamine and 100 µg/mL penicillin/streptomycin (Gibco). A split-
wrmScarlet1-10 cDNA codon-optimized for mammalian expression was fused to the C-
terminus of eGFP and cloned into a pCDH lentiviral expression vector (SFFV GFP-split-
wrmScarlet1-10). Lentivirus was prepared using standard protocols [Kamiyama 2016] and
used to infect HEK293T cells. A polyclonal population of GFP-mScarlet1-10 positive cells was
isolated by FACS (using GFP fluorescence) and served as parental cell line for further
experiments. For CLTA-N CRISPR engineering, S. pyogenes Cas9/sgRNA ribonucleoprotein
complexes were prepared as in [Leonetti 2016] , mixed with HDR donor templates and
electroporated into of GFP-mScarlet1-10 cells by nucleofection.

CLTA-N split-wrmScarlet11 donor library.

A cDNA pool of degenerate split-wrmScarlet11 sequences was generated by oligonucleotide
synthesis (GeneScript) and homology arms for HDR-mediated insertion at CLTA N-terminus
were appended by PCR (Supplementary Material – Table S7 for sequences). Library diversity
was verified by Illumina MiSeq deep-sequencing.

https://github.com/AndrewGYork/split_wrmscarlet
file:///Users/ingaramo/Desktop/github%20split%20update/split_wrmscarlet-master/split_wrmscarlet_appendix.pdf
https://github.com/marimar128
http://andrewgyork.github.io/
https://www.calicolabs.com/
https://doi.org/10.1038/ncomms11046
https://doi.org/10.1073/pnas.1606731113


Supplementary Results

Split mScarlet screening in mammalian cells

We tested the applicability of the split-wrmScarlet1-10 system for mammalian cell engineering
but were surprisingly unsuccessful at detecting fluorescence. We designed a human codon-
optimized split-wrmScarlet1-10 cDNA and expressed it as a C-terminal GFP fusion in
HEK293T cells by lentiviral transduction. Expression of GFP verified the successful
expression of the fusion protein (Figure S10A). However, subsequent expression of split-
wrmScarlet11 fragments did not give rise to detectable red fluorescence despite numerous
attempts. We reasoned that the split-wrmScarlet11 amino-acid sequence might be sub-
optimal for complementation in human cells and synthesized a library of degenerate split-
wrmScarlet11 sequences covering any possible single and double amino-acid mutants.
Using an established assay for CRISPR-based knock-in of sequences at the CLTA N-
terminus (a highly expressed gene in HEK293T cells [Leonetti 2016] , neither our original
split-wrmScarlet11 sequence nor its mutant library enabled detectable complementation
(Figure S10B, left panels). By contrast, a control experiment using the GFP1-10/GFP11 system
showed a high level of knock-in and complementation in HEK293T (Figure S10B, right
panels). It is possible that split-wrmScarlet1-10 is expressed in a non-functional form in human
cells, or that its binding to split-wrmScarlet11 is occluded by competing interactions (with
cellular chaperones, for example). In addition, we did not attempt complementation on
primary non-transformed cell lines, like WI-38 cells, whose different proteostasis network
and chaperones could aid split mScarlet folding. At this point, more experiments will be
required to fully test the portability of split-wrmScarlet to mammalian systems.

Experiments to investigate whether split-wrmScarlet11 functions as a
degron in C. elegans

After finalizing our experiments, a paper that shows that C-terminal gly-gly sequences might
function as degrons in mammalian cells was brought to our attention [Koren 2018]. Since we
were unable to obtain non-sterile positive clones of TOMM-20::split-wrmScarlet11 that did
not have a mutation on the last glycine, and we were also unable to obtain EAT-6
homozygotes, we were concerned that our split-wrmScarlet11 might be recognized as a
degron. To investigate this, we first labeled HIS-3, EAT-6, and TOMM-20 with the 24 a.a.
split-wrmScarlet11(MDELYK), which adds the sequence MDELYK to the C-terminus of split-
wrmScarlet11. These worms were fertile, and at least as bright as those labeled with split-
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wrmScarlet11 (Figure S6). However, increased fluorescence could be due to increased
molecular brightness rather than increased abundance. To address this, we compared the
abundance of nuclear HIS-3, HIS-3::split-wrmScarlet11, and HIS-3::split-wrmScarlet11(MDELYK)

by western blot, and were unable to detect a significant change in abundance (Figure S11).
We also could not detect differences in abundance in S. cerevisiae, using a p416-GPD
plasmid expressing a mTagBFP-mScarlet fusion or the same fusion truncated so that it ends
with gly-gly (Figure S12). However, because HIS-3 is a nuclear protein, and expression in
yeast was done from an overexpressing plasmid, we cannot exclude that a protein ending
with two glycines might be recognized as a degron in other cellular compartments, or at
different expression levels, nor that there is no DesCEND degron pathway in yeast and
worms. For these reasons, we recommend using the 24 a.a. split-wrmScarlet11(MDELYK) when
labeling proteins at their C-termini.

Figure S1. Split-wrmScarlet sequence comparison to mScarlet.

Figure S1: Split-wrmScarlet sequence comparison to mScarlet. (A) Protein sequence alignment of the full-length
mScarlet and split-wrmScarlet. The ten amino acid substitutions are highlighted in red, the sequence corresponding to
split-wrmScarlet1-10 in light gray and the sequence of split-wrmScarlet11 in dark gray. Note that gly-gly sequences at
the C-termini of proteins can be degrons in mammalian cells, so when labeling on the C-terminus, we recommend using
the 24 a.a. split-wrmScarlet11(MDELYK). (B) Protein structure from split-wrmScarlet generated with Phyre2 and PyMOL.
Mutations of split-wrmScarlet relative to mScarlet are highlighted with surface rendering, and the split-wrmScarlet11
strand is colored in black.

Figure S2. Split-wrmScarlet brightness in S. cerevisiae.



Figure S2: Split-wrmScarlet brightness in S. cerevisiae. (A) Composite display of red and blue channels for
membrane-localized mTagBFP-mScarlet (wild-type) fusion or split-wrmScarlet1-10 plus membrane localized mTagBFP-
split-wrmScarlet11 in yeast. Images were acquired and are displayed under identical conditions. Note that the
heterogeneity inherent to expression from plasmids is large, but split-wrmScarlet is capable of brightness levels similar
to the parent protein. A schematic of the plasmids transformed is presented above each image. (B) Histograms
displaying the per-pixel ratio of red to blue fluorescence for background corrected, masked images. mScarlet/mTagBFP
ratios are displayed in blue, and split-wrmScarlet/mTagBFP in orange. The inset displays the average red/blue ratio.



Figure S3. Developmental toxicity in worms expressing split-sfCherry3 in
somatic nuclei.

Figure S3: Developmental toxicity in worms expressing split-sfCherry3 in somatic nuclei. (A) Schematic of the
plasmids encoding split-wrmScarlet and split-sfCherry3 used for comparison. Each plasmid consists of a large FP1-10
fused to mNeonGreen, and the corresponding small FP11 fused to mTagBFP2, preceded with three SV40 nuclear
localization sequences (NLS). The T2A sequence ensures the separation of NLS::mTagBFP2::FP11 and the
corresponding mNeonGreen::FP1-10. (B) Quantification of mNeonGreen-positive animals into one of three classes: dead
eggs, larvae or adults.

Figure S4. Split-wrmScarlet and split-sfCherry3 comparison.



Figure S4: Split-wrmScarlet and split-sfCherry3 comparison. Individual channels and overlays corresponding to the
images displayed in Figure 1B.

Figure S5. Brood size and lifespan of split-wrmScarlet1-10 and sfGFP1-10 lines.



Figure S5: Brood size and lifespan of split-wrmScarlet1-10 and sfGFP1-10 lines. Split-wrmScarlet1-10 and split-
sfGFP1-10 lines produced wild-type numbers of progeny (A) and a wild-type lifespan (B). Genotypes: N2E (wild-type),
CF4582 (muIs252[Peft-3::split-wrmScarlet1-10::unc-54 3'UTR, Cbr-unc-119(+)] II; unc-119(ed3) III), CF4587
(muIs253[(Peft-3::sfGFP1-10::unc-54 3'UTR, Cbr-unc-119(+)] II; unc-119(ed3) III), CF4588 (muIs253[Peft-3::sfGFP1-

10::unc-54 3'UTR, Cbr-unc-119(+)], muIs252[Peft-3::split-wrmScarlet1-10::unc-54 3'UTR, Cbr-unc-119(+)] II; unc-
119(ed3) III), CF4610 (muIs257[Pmyo-3::split-wrmScarlet1-10::unc-54 3'UTR] I) and WBM1126 (wbmIs61[myo-
3p::3XFLAG::dpy-10 crRNA::unc-54 3'UTR] I). Supplementary table S6 show survival statistics for all lifespan
experiments.

Figure S6. Proteins tagged at their C-terminus with the 24 a.a. split-
wrmScarlet11(MDELYK).

Figure S6: Proteins tagged at their C-terminus with the 24 a.a. split-wrmScarlet11(MDELYK) Endogenous proteins
tagged with split-wrmScarlet11(MDELYK) in animals expressing split-wrmScarlet1-10 in somatic tissues. (A-C) Confocal
images of worms expressing somatic split-wrmScarlet1-10 and (A) HIS-3::split-wrmScarlet11(MDELYK) (nuclei), (B) TOMM-
20::split-wrmScarlet11(MDELYK) (mitochondria), or (C) EAT-6::split-wrmScarlet11(MDELYK) (plasma membrane). (A-B)
Maximum intensity projections of 3D stacks shown. (C) Single slice shown. Scale bars, 50 µm.

Figure S7. Tissue-specific split-wrmScarlet fluorescence in the germline is
undetectable when split-wrmScarlet1-10 is integrated using a single-copy
transgene via MosSCI.



Figure S7: Tissue-specific split-wrmScarlet fluorescence in the germline is undetectable when split-wrmScarlet1-
10 is integrated using a single-copy transgene via MosSCI. (A) Schematic of the plasmid encoding Psun-
1::mNeonGreen::linker::split-wrmScarlet11::tbb-2 3’UTR (left), which was injected into the MosSCI strain PHX1797
carrying a single, integrated copy of Psun-1::split-wrmScarlet1-10::sun-1 3’UTR (right). (B) Images of animal expressing
mNeonGreen::linker::split-wrmScarlet11 and split-wrmScarlet1-10 in the germline. Despite detecting mNeonGreen
fluorescence, split-wrmScarlet was undetectable in this MosSCI strain, potentially due to compromised expression,
folding or maturation of split-wrmScarlet1-10. Scale bar, 20 µm.

Figure S8. Generation and validation of germline-specific split-
wrmScarlet1-10 and sGFP21-10 strains.



Figure S8: Generation and validation of germline-specific split-wrmScarlet1-10 and sGFP21-10 strains. In order to
generate germline-specific split-fluorescent strains, we first tagged the C-terminus of glh-1 with T2A::split-wrmScarlet1-
11 (A) or T2A::sGFP21-11 (B). The T2A separates GLH-1 post-translationally to disperse the fluorophore throughout
germ-cell nuclei, syncytium, sperm (*) and early embryos (Upper panels). We then deleted split-wrmScarlet11 or
sGFP211 to generate the corresponding split-FP1-10 strains DUP237 and DUP223 respectively. As expected, these
strains were non-fluorescent (Middle panels). Tagging FIB-1 with split-wrmScarlet11, or PGL-1 with sGFP211 confirmed
that germline-specific labeling with split-wrmScarlet and split-sGFP2 can be successfully achieved using these strains
(Lower panels). (C) Split-wrmScarlet11::FIB-1 is detectable in early embryos. Scale bars, 20 µm.

Figure S9. Somatic sfGFP11 compared to full-length eGFP at the endogenous
vha-13 locus.



Figure S9: Somatic sfGFP11 compared to full-length eGFP at the endogenous vha-13 locus. (A) Representative
images of animals expressing sfGFP1-10 in somatic tissues with endogenous VHA-13 tagged with sfGFP11 (left panel),
or endogenous VHA-13 tagged with eGFP in a wild-type background (right panel). Maximum intensity projections of 3D
stacks shown. Scale bars, 50 µm. (B) Emission intensities from somatic sfGFP::VHA-13 and eGFP::VHA-13.
Quantification was performed in the cell body, as quantifications in the excretory canal had higher variance. Mean ± s.d.
Circles are individuals (n=4 for each condition). **P < 0.005.

Figure S10. Screen for split-wrmScarlet fluorescence in mammalian cells.

Figure S10: Screen for split-wrmScarlet fluorescence in mammalian cells. (A) FACS histograms of human codon-
optimized split-wrmScarlet1-10 expressed as a C-terminal GFP fusion. GFP expression verifies successful expression of
the fusion protein in HEK293T cells by lentiviral transduction. (B) Schematic of the CRISPR-based knock-in design for
screening single and double mutants of split-wrmScarlet11. Left panel shows that neither our original split-wrmScarlet11
sequence nor its mutant library enabled detectable complementation as detected by FACS. Right panel shows that the
control experiment using the sfGFP1-10/sfGFP11 system displays high levels of knock-in and complementation in
HEK293T cells.



Figure S11. Split-wrmScarlet11 C-terminal amino acids did not affect H2A
abundance.

Figure S11: Split-wrmScarlet11 C-terminal amino acids did not affect H2A abundance. Western-blot of histone H2A
(his-3) with split-wrmScarlet11+/- MDELYK. Western blot targeting HIS-3 in wild-type animals (lane 1), somatic split-
wrmScarlet1-10 expressing animals (lane 2), somatic split-wrmScarlet1-10 strain with HIS-3::split-wrmScarlet11 ending
with two glycines (lane 3), or somatic split-wrmScarlet1-10 + HIS-3::split-wrmScarlet11(MDELYK). GAPDH was used as a
loading control, and the HIS-3/GAPDH ratios are displayed under each lane.

Figure S12. mScarlet ending with GG or MDELYK yields similar protein
abundance in yeast.



Figure S12: mScarlet ending with GG or MDELYK yields similar protein abundance in yeast. (A) Representative
images of yeast expressing mTagBFP::mScarlet fusion truncated to end with gly-gly (GG end) or MDELYK from a p416-
GPD promoter plasmid. mTagBFP fluorescence is pseudocolored in green, and mScarlet in red. (B) Histogram of
mTagBFP fluorescence from 2556 yeasts expressing the truncation after GG and 1777 yeasts expressing the MDELYK
end.

Supplementary Tables



Table S1. DNA Sequences of split-wrmScarlet1-10, split-wrmScarlet11, sfGFP1-10,
sfGFP11, sGFP21-10 and sGFP211

Gene DNA sequence
Codon-optimized split-wrmScarlet1-10 with 3 introns ATGGTATCGAAGGGAGAAGCAGTAATCAAGGAGTTCAT

GCGTTTCAAGGTCCACATGGAGGGATCCATGAACGGA
CACGAGTTCGAGATCGAGGGAGAGGGAGAGGGACGT
CCATACGAGGGAACCCAAACCGCCAAGCTCAAGGTCA
CCAAGgtaagtttaaacatatatatactaactaaccctgattatttaaatttt
cagGGAGGACCACTCCCATTCTCCTGGGACATCCTCTC
CCCACAATTCATGTACGGATCCCGTGCCTTCATCAAGC
ACCCAGCCGACATCCCAGACTACTACAAGCAATCCTTC
CCAGAGGGATTCAAGTGGGAGCGTGTCATGAACTTCG
AGGACGGAGGAGCCGTCACCGTCACCCAAGACACCT
CCCTCGAGGACGGAACCCTCATCTACAAGgtaagtttaaac
agttcggtactaactaaccatacatatttaaattttcagGTCAAGCTCC
GTGGAACCAACTTCCCACCAGACGGACCAGTCATGCA
AAAGAAGACCATGGGATGGGAGGCCTCCACCGAGCG
TCTCTACCCAGAGGACGGAGTCCTCAAGgtaagtttaaaca
tgattttactaactaactaatctgatttaaattttcagGGAGACATCACC
ATGGCCCTCCGTCTCAAGGACGGAGGACGTTACCTCG
CCGACACCTCCACCACCTACAAGGCCAAGAAGCCAG
TCCAAATGCCAGGAGCCTACCTCGTCGACCGTAAGCT
CGACATCACCTCCCACAACGAGTAC

Codon-optimized split-wrmScarlet11 TACACCGTCGTCGAGCAATACGAGAAGTCCGTCGCCC
GTCACTGCACCGGAGGA

Codon-optimized split-wrmScarlet11(MDELYK) TACACCGTCGTCGAGCAATACGAGAAGTCCGTCGCCC
GTCACTGCACCGGAGGAATGGATGAGTTATACAAG

Codon-optimized sfGFP1-10 with 1 intron ATGTCTAAGGGAGAAGAGTTATTTACTGGAGTTGTGCC
GATCCTCGTCGAGCTCGACGGAGACGTCAACGGACA
CAAGTTCTCCGTCCGTGGAGAGGGAGAGGGAGACGC
CACCATCGGAAAGCTCACCCTCAAGTTCATCTGCACC
ACCGGAAAGCTCCCAGTCCCATGGCCAACCCTCGTC
ACCACCCTCACCTACGGAGTCCAATGCTTCTCCCGTTA
CCCAGACCACATGAAGCGTCACGACTTCTTCAAGTCC
GCCATGCCAGAGGGATACGTCCAAGAGCGTACCATCT
CCTTCAAGGACGACGGAAAGTACAAGgtaagtttaaacatat
atatactaactaaccctgattatttaaattttcagACCCGTGCCGTCG
TCAAGTTCGAGGGAGACACCCTCGTCAACCGTATCGA
GCTCAAGGGAACCGACTTCAAGGAGGACGGAAACAT
CCTCGGACACAAGCTCGAGTACAACTTCAACTCCCAC
AACGTCTACATCACCGCCGACAAGCAAAAGAACGGAA
TCAAGGCCAACTTCACCGTCCGTCACAACGTCGAGGA
CGGATCCGTCCAACTCGCCGACCACTACCAACAAAAC
ACCCCAATCGGAGACGGACCAGTCCTCCTCCCAGAC
AACCACTACCTCTCCACCCAAACCGTCCTCTCCAAGG
ACCCAAACGAGAAG

Codon-optimized sfGFP11 CGTGACCACATGGTCCTTCATGAGTATGTAAATGCTGC
TGGGATTACA

Codon-optimized split-wrmScarlet1-10 with 1 intron for
germline expression

ATGGTTTCCAAGGGAGAGGCTGTTATCAAGGAATTCAT
GCGCTTCAAGGTTCACATGGAAGGATCTATGAACGGA
CACGAATTCGAAATCGAAGGAGAAGGAGAAGGACGCC
CATACGAGGGAACTCAAACTGCTAAGCTTAAGGTTACT
AAAGGAGGACCACTTCCATTCTCTTGGGATATCCTTTCT
CCACAGTTCATGTACGGATCTCGCGCTTTCATCAAGCA
CCCAGCTGATATCCCAGATTACTACAAGCAGTCTTTCC
CAGAAGGATTCAAATGGGAGCGCGTTATGAACTTCGAA
GATGGAGGAGCTGTTACCGTTACCCAAGATACCTCCCT
TGAGGATGGAACCCTTATCTACAAGgtaagtttaaacatatatat
actaactaaccctgattatttaaattttcagGTTAAGCTTCGCGGAA
CTAATTTCCCACCAGATGGACCAGTTATGCAGAAGAAG
ACTATGGGATGGGAAGCTTCTACCGAGCGCCTTTACCC
AGAGGATGGAGTCCTTAAGGGAGATATCACCATGGCTC
TTCGTCTTAAGGATGGAGGACGTTACCTTGCTGATACC
TCTACTACTTACAAGGCTAAGAAGCCAGTTCAGATGCC
AGGAGCTTACCTTGTCGATCGTAAGCTTGATATCACTTC
TCATAACGAATAC

Codon-optimized sGFP21-10 with 2 intron for germline
expression

ATGAGTAAAGGAGAAGAATTGTTCACTGGAGTTGTCCC
AATCCTCGTCGAGCTCGACGGAGACGTCAACGGACA
CAAGTTCTCCGTCCGTGGAGAGGGAGAGGGAGACGC
CACCATCGGAAAGCTCACCCTCAAGTTCATCTGCACC
ACCGGAAAGCTCCCAGTCCCATGGCCAACCCTCGTC
ACCACCCTCACCTACGGAGTCCAATGCTTCGCCCGTT
ACCCAGACCACATGAAGCGTCACGACTTCTTCAAGTC
CGCCATGCCAGAGGGATACGTCCAAGAGCGTACCATC
TCCTTCAAGgtaagtttaaacatatatatactaactactgattatttaaattt
tcagGACGACGGAAAGTACAAGACCCGTGCCGTCGTCA
AGTTCGAGGGAGACACCCTCGTCAACCGTATCGAGCT



CAAGGGAACCGACTTCAAGGAGGACGGAAACATCCTC
GGACACAAGCTCGAGTACAACTTCAACTCCCACAACG
TCTACATCACCGCCGACAAGCAAAAGAACGGAATCAA
GGCCAACTTCACCgtaagtttaaacatgattttactaactaactaatct
gatttaaattttcagACCCGTCACAACGTCGAGGACGGATCC
GTCCAACTCGCCGACCACTACCAACAAAACACCCCAA
TCGGAGACGGACCAGTCCTCCTCCCAGACAACCACTA
CCTCTCCACCCAAACCGTCCTCTCCAAGGACCCAAAC
GAGAAG

Codon-optimized sequence of split-wrmScarlet1-10 with
3 introns, engineered to avoid piRNA recognition
transgene silencing. (Undetectable fluorescence in the
MosSCI strain PHX1797)

ATGGTATCGAAGGGAGAAGCAGTCATCAAGGAGTTCAT
GCGTTTCAAGGTCCACATGGAGGGATCCATGAACGGA
CACGAGTTCGAGATCGAGGGAGAGGGAGAGGGACGT
CCATACGAGGGAACCCAAACCGCCAAGCTCAAGGTCA
CCAAGgtaagtttaaacatatatatactaactaaccctgattatttaaatttt
cagGGAGGACCACTCCCATTCTCCTGGGACATCCTCTC
CCCACAATTCATGTACGGATCCCGTGCCTTCATCAAGC
ACCCAGCCGACATCCCAGACTACTACAAGCAATCCTTC
CCAGAGGGATTCAAGTGGGAGCGTGTGATGAACTTCG
AGGACGGAGGAGCCGTCACCGTCACCCAAGACACCT
CCCTCGAGGACGGAACCCTCATCTACAAGgtaagtttaaac
agttcggtactaactaaccatacatatttaaattttcagGTCAAGCTCC
GTGGAACCAACTTCCCACCAGACGGACCAGTCATGCA
AAAGAAGACCATGGGATGGGAGGCCTCCACCGAGCG
TCTCTACCCAGAGGACGGAGTCCTCAAGgtaagtttaaaca
tgattttactaactaactaatctgatttaaattttcagGGAGACATCACC
ATGGCCCTCCGTCTCAAGGACGGAGGACGTTACCTCG
CCGACACCTCCACCACCTACAAGGCCAAGAAGCCAG
TCCAAATGCCAGGAGCCTACCTCGTCGACCGTAAGCT
CGACATCACCTCCCACAACGAGTAC

Table S2. C. elegans lines expressing single-copy of split-wrmScarlet1-10

and/or sfGFP1-10

Strain Genotyp
e

Descripti
on

Genomic
Position

Genetic
Position

Sequence

CF4582 muIs252[Peft
-3::split-
wrmScarlet1-
10::unc-54
3'UTR, Cbr-
unc-119(+)]
II; unc-
119(ed3) III

Somatic
split-
wrmScarlet1-
10 (eft-3
promoter)

II: 9.83 MB II:1.73 gcacctttggtcttttattgtcaacttccattggttcttccattgt
ttctgttaaattaatgaatttttcataaaataaagacattatac
aatataaaaatgaagaatttattgaaaataaactgccagag
agaaaaagtatgcaacactcccgccgagagtgtttgaaat
ggtgtacggtacattttcgtgctaggagttagatgtgcagg
cagcaacgagagggggagagatttttttgggccttgtgaa
attaacgtgagttttctggtcatctgactaatcatgttggttttt
tgttggtttattttgtttttatctttgtttttatccagattaggaaat
ttaaattttatgaatttataatgaggtcaaacattcagtccca
gcgtttttcctgttctcactgtttagtcgaatttttattttaggctt
tcaacaaatgttctaactgtcttatttgtgacctcactttttata
tttttttaatttttaaaaatattagaagtttctaggataattttttc
gacttttattctctctaccgtccgcactcttcttacttttaaatt
aaattgtttttttttcagttgggaaacactttgctcactccgta
gcagccATGGTATCGAAGGGAGAAGCAGTAA
TCAAGGAGTTCATGCGTTTCAAGGTCCACA
TGGAGGGATCCATGAACGGACACGAGTTC
GAGATCGAGGGAGAGGGAGAGGGACGTC
CATACGAGGGAACCCAAACCGCCAAGCTC
AAGGTCACCAAGgtaagtttaaacatatatatactaa
ctaaccctgattatttaaattttcagGGAGGACCACTC
CCATTCTCCTGGGACATCCTCTCCCCACAA
TTCATGTACGGATCCCGTGCCTTCATCAAG
CACCCAGCCGACATCCCAGACTACTACAA
GCAATCCTTCCCAGAGGGATTCAAGTGGG
AGCGTGTCATGAACTTCGAGGACGGAGGA
GCCGTCACCGTCACCCAAGACACCTCCCT
CGAGGACGGAACCCTCATCTACAAGgtaagt
ttaaacagttcggtactaactaaccatacatatttaaattttc
agGTCAAGCTCCGTGGAACCAACTTCCCA
CCAGACGGACCAGTCATGCAAAAGAAGAC
CATGGGATGGGAGGCCTCCACCGAGCGT
CTCTACCCAGAGGACGGAGTCCTCAAGgta
agtttaaacatgattttactaactaactaatctgatttaaatttt
cagGGAGACATCACCATGGCCCTCCGTCTC
AAGGACGGAGGACGTTACCTCGCCGACA
CCTCCACCACCTACAAGGCCAAGAAGCCA
GTCCAAATGCCAGGAGCCTACCTCGTCGA
CCGTAAGCTCGACATCACCTCCCACAACG
AGTACTAAtaagtccaattactcttcaacatccctacatg
ctctttctccctgtgctcccaccccctatttttgttattatcaaa



aaacttctcttaatttctttgttttttagcttcttttaagtcacctc
taacaatgaaattgtgtagattcaaaaatagaattaattcgt
aataaaaagtcgaaaaaaattgtgctccctccccccatta
ataataattctatcccaaaatctacacaatgttctgtgtaca
cttcttatgttttttacttctgataaatttttttgaaacatcataga
aaaaaccgcacacaaaataccttatcatatgttacgtttca
gtttatgaccgcaatttttatttcttcgcacgtctgggcctctc
atgacgtcaaatcatgctcatcgtgaaaaagttttggagtat
ttttggaatttttcaatcaagtgaaagtttatgaaattaattttc
ctgcttttgctttttggggtttcccctattgtttgtcaagatttcg
aggacggcgtttttcttgctaaaatcacaagtattgatgagc
acgatgcaagaaagatcggaagaaggtttgggtttgagg
ctcagtggaaggtgagtagaagttgataatttgaaagtgg
agtagtgtctatggggtttttgccttaaatgacagaatacatt
cccaatataccaaacataactgttt

CF4587 muIs253[(Pef
t-3::sfGFP1-
10::unc-54
3'UTR, Cbr-
unc-119(+)]
II; unc-
119(ed3) III

Somatic
sfGFP1-10(eft-3
promoter)

II: 8.42 MB II:0.77 gcacctttggtcttttattgtcaacttccattggttcttccattgt
ttctgttaaattaatgaatttttcataaaataaagacattatac
aatataaaaatgaagaatttattgaaaataaactgccagag
agaaaaagtatgcaacactcccgccgagagtgtttgaaat
ggtgtacggtacattttcgtgctaggagttagatgtgcagg
cagcaacgagagggggagagatttttttgggccttgtgaa
attaacgtgagttttctggtcatctgactaatcatgttggttttt
tgttggtttattttgtttttatctttgtttttatccagattaggaaat
ttaaattttatgaatttataatgaggtcaaacattcagtccca
gcgtttttcctgttctcactgtttagtcgaatttttattttaggctt
tcaacaaatgttctaactgtcttatttgtgacctcactttttata
tttttttaatttttaaaaatattagaagtttctaggataattttttc
gacttttattctctctaccgtccgcactcttcttacttttaaatt
aaattgtttttttttcagttgggaaacactttgctc aaaa
ATGTCTAAGGGAGAAGAGTTATTTACTGGA
GTTGTGCCGATCCTCGTCGAGCTCGACGG
AGACGTCAACGGACACAAGTTCTCCGTCC
GTGGAGAGGGAGAGGGAGACGCCACCAT
CGGAAAGCTCACCCTCAAGTTCATCTGCA
CCACCGGAAAGCTCCCAGTCCCATGGCC
AACCCTCGTCACCACCCTCACCTACGGAG
TCCAATGCTTCTCCCGTTACCCAGACCACA
TGAAGCGTCACGACTTCTTCAAGTCCGCC
ATGCCAGAGGGATACGTCCAAGAGCGTAC
CATCTCCTTCAAGGACGACGGAAAGTACA
AGgtaagtttaaacatatatatactaactaaccctgattattt
aaattttcagACCCGTGCCGTCGTCAAGTTCG
AGGGAGACACCCTCGTCAACCGTATCGAG
CTCAAGGGAACCGACTTCAAGGAGGACG
GAAACATCCTCGGACACAAGCTCGAGTAC
AACTTCAACTCCCACAACGTCTACATCACC
GCCGACAAGCAAAAGAACGGAATCAAGGC
CAACTTCACCGTCCGTCACAACGTCGAGG
ACGGATCCGTCCAACTCGCCGACCACTAC
CAACAAAACACCCCAATCGGAGACGGACC
AGTCCTCCTCCCAGACAACCACTACCTCT
CCACCCAAACCGTCCTCTCCAAGGACCCA
AACGAGAAGTAA
atatccaccgtgctggcgggaggtcgc
catctcgcgcccgtgcctctgacttctaagtccaattactct
tcaacatccctacatgctctttctccctgtgctcccaccccc
tatttttgttattatcaaaaaacttctcttaatttctttgttttttag
cttcttttaagtcacctctaacaatgaaattgtgtagattcaa
aaatagaattaattcgtaataaaaagtcgaaaaaaattgtg
ctccctccccccattaataataattctatcccaaaatctaca
caatgttctgtgtacacttcttatgttttttacttctgataaatttt
tttgaaacatcatagaaaaaaccgcacacaaaatacctta
tcatatgttacgtttcagtttatgaccgcaatttttatttcttcgc
acgtctgggcctctcatgacgtcaaatcatgctcatcgtga
aaaagttttggagtatttttggaatttttcaatcaagtgaaagt
ttatgaaattaattttcctgcttttgctttttggggtttcccctatt
gtttgtcaagatttcgaggacggcgtttttcttgctaaaatca
caagtattgatgagcacgatgcaagaaagatcggaagaa
ggtttgggtttgaggctcagtggaaggtgagtagaagttga
taatttgaaagtggagtagtgtctatggggtttttgccttaaat
gacagaatacattcccaatataccaaacataactgttt

CF4588 muIs253[Peft
-3::sfGFP1-
10::unc-54
3'UTR, Cbr-
unc-119(+)],
muIs252[Peft
-3::split-
wrmScarlet1-
10::unc-54
3'UTR, Cbr-
unc-119(+)]

Somatic
sfGFP1-10and somatic
split-
wrmScarlet1-
10 (eft-3
promoter)

II: 8.42 MB,
9.83 MB

II:0.77, II:1.73 Sequences from CF4582 and CF4587



II; unc-
119(ed3) III

CF4610 muIs257[Pm
yo-3::split-
wrmScarlet1-
10::unc-54
3'UTR] I

Muscle split-
wrmScarlet1-
10 (myo-3
promoter)

I: 2.85 MB I:-5.32 agtgattatagtctctgttttcgttaattttgaattttgcttgata
aggctgcaacaaagatcaggttgacatatattttcagtaatt
tattttaacctgtactctatcactgccggctataataagttctt
gaataaaataattttcccgacaaaacatgagtatttctttcg
aaaataaaagtgcaggctaattagagattattctgtaattaa
ctgcataatttgtcacgtgccatagttttacattccactacgt
catagttcttaaaatactaatctcctgaaaatagaagtaggt
gaagaaagtttaattatcagttctaaaatgacaattgatcttt
ggaatatgttctgaaactaccgatcattgaacagatgctatt
tgaatgatatagaattgtatatttgcaatttctgaaacgcgtt
cttaaaggcacacagattaattcaaaagtaagcttctcaca
ccttttctctcgttatggtggccgattttgagttttgtgtgtgatt
gctttttcacaatcagtgttttcaggattatgtgatgaactag
atcttcaagtttcgttacatttcatatgttttcggaactcacga
agtacatattgggtattgtgctcaaaaaattcagcaatcag
cttcgctccgctgactttagaacccaaaaaaatagtatggc
caaactgactgtgttacgatcatttcaatttttcaatacatatt
taagatttctaagagtaagaaggtcaaaaactgttctggaa
tacatatatatttttcaggttacaattagtcaaaaagtgcact
gaaatatacgttttaatttcacgaataacccaattagttcaat
gtatttttggtcaaccaacgttaaagtttggcttccaaccaat
tatcatttctgatcaaccacaatgttttttctttatctgcaagtt
aattttttatttttatccagatgtttggcatatttttcaattcttca
ctagcgcccacttcttgcacttccggcgccctgaatctaat
gcatctgttgcaagaattgaaagaccaatcaacacattgtt
ttcttcacgagatactgaagaaaatgaataaaaacagaga
aaaagagccatgtgattagtgacaactgttgctaacagat
accatagcttggacttggtacgtgatggcaacgtatgggtc
aacaaaaatgattgcagagggggtgcaaaacagtcaagt
cgagaaaatatgaaaaacagaaaacaaagaacagaaa
aatgggtttgagagtcagtataatttataaaagaaaaattgt
acatagaaattaaccatttttgtagaagaagttatttttcaag
catcgttaaaaattattcaaagcaccttatttcatatttaatttt
aaacatggttaaatgaacaacacggtgcgcaatcaggaa
aacttgaaatctgaaactgttgttgtgatcttcttcgcaactg
ttcagatagcactagtgtaatgttaagagtgcgcgaatata
atggaatataatggatcacacctcctgccatcaggtaaac
gtctctgttatcacatatttccaactattaaatttttaccttttac
agttttacatttttttgaaaaaagtaactttttgtcttcaaaatc
cctgacgaaaatatcaaatattttaatcgagactgcagag
gaaccgattgatgatttggaaaatccagctttacctgtgtaa
gaactgaaaagtttcataaccctagggtattcccagttaca
ttccccactggctaacaatagcacccagtttttcatcacctt
tcttcaaatttctcggcgatttgttaaaaacaaaatttgtgtcc
cttctctgatatctctatgtctctaaacacaagttcatcggaa
aacgaaggagggtaggtgttggttgggctcccgaagtga
aaatagaagagcaagaatagaatattagagagagagtgc
agagagggcgggatagctcccgggattccgttttcttcttc
tttatcttcaacgatgatgtgtgtgcgtgttgtatagattctgtt
gctcccccacaactcgctccgaaggctcaatacaattca
attgatattggaggagagcctaccggagtgggaggataa
gaagaaacataagaagaagaagaagaagaagcatgctt
ctggtttttgatgctatgaaaacggcacaaaaagatgattg
aggtcccttttcaataccttctctcatctttcaaatcccattga
aacctaaaacttctcaccacgctttaccattgttctccaaaa
acttatagcaatgtctataacttttttatctctgaaaagcagtg
ttccatttttctttttcctattttatttcaattgtttctcacatttcgtt
tggattctttgcttgtcaaccagcttcttcttccacttttaccgt
ctaattttcagggcagggagccatcaaacccacgaccac
tagatccat
ATGGTATCGAAGGGAGAAGCAGTAATCAAG
GAGTTCATGCGTTTCAAGGTCCACATGGA
GGGATCCATGAACGGACACGAGTTCGAGA
TCGAGGGAGAGGGAGAGGGACGTCCATA
CGAGGGAACCCAAACCGCCAAGCTCAAG
GTCACCAAGgtaagtttaaacatatatatactaactaa
ccctgattatttaaattttcagGGAGGACCACTCCC
ATTCTCCTGGGACATCCTCTCCCCACAATT
CATGTACGGATCCCGTGCCTTCATCAAGCA
CCCAGCCGACATCCCAGACTACTACAAGC
AATCCTTCCCAGAGGGATTCAAGTGGGAG
CGTGTCATGAACTTCGAGGACGGAGGAGC
CGTCACCGTCACCCAAGACACCTCCCTCG
AGGACGGAACCCTCATCTACAAGgtaagttta
aacagttcggtactaactaaccatacatatttaaattttcag
GTCAAGCTCCGTGGAACCAACTTCCCACC
AGACGGACCAGTCATGCAAAAGAAGACCA
TGGGATGGGAGGCCTCCACCGAGCGTCT
CTACCCAGAGGACGGAGTCCTCAAGgtaag
tttaaacatgattttactaactaactaatctgatttaaattttca
gGGAGACATCACCATGGCCCTCCGTCTCA



AGGACGGAGGACGTTACCTCGCCGACAC
CTCCACCACCTACAAGGCCAAGAAGCCAG
TCCAAATGCCAGGAGCCTACCTCGTCGAC
CGTAAGCTCGACATCACCTCCCACAACGA
GTACTAA
catctcgcgcccgtgcctctgacttctaagtccaattactct
tcaacatccctacatgctctttctccctgtgctcccaccccc
tatttttgttattatcaaaaaacttctcttaatttctttgttttttag
cttcttttaagtcacctctaacaatgaaattgtgtagattcaa
aaatagaattaattcgtaataaaaagtcgaaaaaaattgtg
ctccctccccccattaataataattctatcccaaaatctaca
caatgttctgtgtacacttcttatgttttttacttctgataaatttt
tttgaaacatcatagaaaaaaccgcacacaaaatacctta
tcatatgttacgtttcagtttatgaccgcaatttttatttcttcgc
acgtctgggcctctcatgacgtcaaatcatgctcatcgtga
aaaagttttggagtatttttggaatttttcaatcaagtgaaagt
ttatgaaattaattttcctgcttttgctttttggggtttcccctatt
gtttgtcaagatttcgaggacggcgtttttcttgctaaaatca
caagtattgatgagcacgatgcaagaaagatcggaagaa
ggtttgggtttgaggctcagtggaag

DUP223 glh-
1(sam129[glh
-
1::T2A::sGFP
21-10]) I

Germline
sGFP21-10

I: 6.85 MB I: 1.41 gtttcgccacgcgccccaactacagtaacctcgacacac
tcatctactaaattttgggacagttcctaattctttttgctgtttt
caactcaattttctggaaaaatcttaattttctgcgaaaATG
TCTGATGGTTGGAGTGATAGCGAAAGTGCT
GCTAAGGgtgagttttattttgaactttccaccggttttatt
ttgattaaaaactttatttcagCCAAAACTGGATTCG
GTAGTGGAGGCGGTTTCGGTGGTGGTAAC
AATGGAGGATCTGGGTTTGGTGGTGGTAAA
AATGGAGGTACTGGATTCGGTGGAGGAAA
CACTGGCGGATCTGGATTCGGTGGAGGAA
ACACTGGCGGATCTGGATTCGGTGGAGGA
AAGACTGGCGGTTCTGGATTTGGAGGTGG
AAATACTTGTGGATCCGGCTTCGGTGGAG
GCAGTACAGGAGGATCGCCGTATGGAGGA
GCCAGTTCTGGATTCGGTGGTAGTACTGC
CACATCTGGATTTGGAAGCGGTGAAAAATC
AAGTGCATTTGGAGGATCAGGTGGCTTTG
GAGGTAGTGCAACTGGATTCGGAAGTGGA
GGAGGATCCTTTGGAGGTGGCAACTCTGG
TTTTGGGGAAGGAGGACATGGCGGCGGA
GAGAGAAACAATAgttcgttttttaaattgactttatata
attacgtttgtttcagATTGTTTCAATTGCCAACAG
CCAGGACATCGATCGAGTGACTGTCCAGA
GCCGAGAAAGGAAAGAGAGCCGAGAGgttt
tattttgatataactttattggcagtaatttgttttattttcagTG
TGCTACAATTGCCAGCAACCCGGGCACAC
CTCTCGTGAATGTACAGAAGAACGCAAGC
CGCGTGAGGGTCGCACTGGTGGATTCGG
GGGCGGAGCTGGATTTGGAAACAATGGAG
GAAATGACGGTTTCGGTGGGGACGGTGGT
TTTGGTGGAGGCGAAGAACGTGGTCCAAT
GAAATGTTTCAACTGTAAAGGCGAGGGACA
TCGCTCTGCTGAATGTCCGGAGCCACCCC
GTGGATGTTTCAATTGTGGCGAGCAAGGT
CATCGCTCGAATGAGTGCCCCAATCCAGC
CAAGCCAAGGGAAGGTGTTGAAGGAGAA
GGACCTAAGGCGACATACGTGCCAGTCGA
AGACAACATGGAGGACGTTTTCAACATGCA
GAAAATTTCGGAAGGCCTTATGTTCAACAA
GTTTTTCGATGCCGAAGTTAAACTGACTTC
ATCCGAGAAGACTGTCGGTATCAAACCTTG
CAAGACATTCGCGGAAGCTAATCTCACGG
AGACCATGCAGAAAAACGTTGCTCATGCT
GGATACTCCAAGACCACTCCAATTCAGCAA
TATGCTCTTCCACTTGTTCATCAGGGATATG
ATATCATGGCTTGTGCTCAAACTGGATCAG
GAAAAACCGCTGCATTCCTTCTGCCTATCA
TGACTCGTCTCATTGACGATAATAATCTGAA
CACTGCCGGAGAAGGCGGTTGCTATCCCC
GTTGCATCATCTTGACTCCAACTCGCGAAC
TCGCTGATCAAATTTACAACGAGGGAAGAA
AGTTTGCTTATCAAACAATGATGGAGATCAA
ACCAGTTTACGGAGGATTGGCTGTCGGTTA
TAATAAGGGTCAGATCGAAAAGGGAGCCA
CGATCATTGTCGGAACTGTCGGAAGAATCA
AGCACTTCTGTGAAGAGGGTACCATCAAG
CTTGACAAATGCCGCTTCTTTGTTCTTGAC
GAGGCTGATCGTATGATCGATGCTATGGGA
TTCGGAACTGACATCGAAACTATTGTCAATT
ATGACAGTATGCCGAGGAAAGAAAATCGC
CAGACACTCATGTTCAGTGCCACTTTCCC
CGATTCTGTACAGGAAGCAGCTCGCGCTT
TTCTCAGAGAAAACTACGTGATGATTGCAA



TCGACAAGATTGGAGCTGCAAACAAGTGC
GTCCTACAGGAATTCGAGAGATGCGAAAG
AAGCGAGAAGAAGGACAAACTTCTAGAGC
TTCTGGGAATCGATATCGACAGTTACACGA
CCGAGAAAAgtgagtttttcgttttcttatttgatgaaata
aatttcaatatttcagGTGCCGAAGTTTACACAAA
GAAAACCATGGTCTTCGTTTCTCAAAGAGC
AATGGCTGATACACTGGCTTCAATTTTGTCA
TCGGCTCAAGTTCCAGCTATCACGgttggtat
atttcatttttgaccgctttttaattcaaaatgtacagATCCA
TGGTGCCCGTGAGCAGAGAGAGCGTTCA
GAAGCTTTGAGACAATTCCGAAATGGATCG
AAACCTGTTCTTATTGCTACTGCGGTCGCT
GAACGTGGACTTGATATCAAAGGAGTGGAT
CATGTCATCAACTATGACATGCCAGACAAC
ATTGATGACTATATCCATCGTATCGGAAGgtc
agttatattttattaatgtttcaataatgcaagcattgttttcag
AACTGGAAGAGTTGGAAACTCTGGAAGAG
CTACAAGCTTCATCTCGGAGGATTGCAGTC
TTCTGTCCGAACTTGTTGGTGTTCTCGCCG
ACGCACAACAGATTGTTCCAGACTGGATG
CAAGGTGCTGCTGGAGGCAATTACGGAGC
TAGTGGATTTGGGTCCAGTGTACCAACTCA
AGTCCCGCAGGACGAGGAGGGGTGG
GGATCGGGA
GAGGGACGTGGATCCCTTCTTACCTGCGG
AGACGTCGAGGAGAACCCAGGACCA
GGAGCATCGGGAGCCTCAGGAGCATCG
ATGAGTAAAGGAGAAGAATTGTTCACTGGA
GTTGTCCCAATCCTCGTCGAGCTCGACGG
AGACGTCAACGGACACAAGTTCTCCGTCC
GTGGAGAGGGAGAGGGAGACGCCACCAT
CGGAAAGCTCACCCTCAAGTTCATCTGCA
CCACCGGAAAGCTCCCAGTCCCATGGCC
AACCCTCGTCACCACCCTCACCTACGGAG
TCCAATGCTTCGCCCGTTACCCAGACCAC
ATGAAGCGTCACGACTTCTTCAAGTCCGC
CATGCCAGAGGGATACGTCCAAGAGCGTA
CCATCTCCTTCAAGgtaagtttaaacatatatatact
aactactgattatttaaattttcagGACGACGGAAAGT
ACAAGACCCGTGCCGTCGTCAAGTTCGAG
GGAGACACCCTCGTCAACCGTATCGAGCT
CAAGGGAACCGACTTCAAGGAGGACGGA
AACATCCTCGGACACAAGCTCGAGTACAA
CTTCAACTCCCACAACGTCTACATCACCGC
CGACAAGCAAAAGAACGGAATCAAGGCCA
ACTTCACCgtaagtttaaacatgattttactaactaacta
atctgatttaaattttcagACCCGTCACAACGTCGA
GGACGGATCCGTCCAACTCGCCGACCACT
ACCAACAAAACACCCCAATCGGAGACGGA
CCAGTCCTCCTCCCAGACAACCACTACCT
CTCCACCCAAACCGTCCTCTCCAAGGACC
CAAACGAGAAGTAG
aaaaccgaccaattgatagtgtttcgcatttattaatgctgtc
agttcccccatattttatcctgcccttgttgatttttaattgtatt
tgttggtgttggttgtcgttatagtcctcgccgcataaactct
gttc

DUP237 glh-
1(sam140[glh
-
1::T2A::split-
wrmScarlet1-
10]) I

Germline
split-
wrmScarlet1-
10

I: 6.85 MB I: 1.41 gtttcgccacgcgccccaactacagtaacctcgacacac
tcatctactaaattttgggacagttcctaattctttttgctgtttt
caactcaattttctggaaaaatcttaattttctgcgaaaATG
TCTGATGGTTGGAGTGATAGCGAAAGTGCT
GCTAAGGgtgagttttattttgaactttccaccggttttatt
ttgattaaaaactttatttcagCCAAAACTGGATTCG
GTAGTGGAGGCGGTTTCGGTGGTGGTAAC
AATGGAGGATCTGGGTTTGGTGGTGGTAAA
AATGGAGGTACTGGATTCGGTGGAGGAAA
CACTGGCGGATCTGGATTCGGTGGAGGAA
ACACTGGCGGATCTGGATTCGGTGGAGGA
AAGACTGGCGGTTCTGGATTTGGAGGTGG
AAATACTTGTGGATCCGGCTTCGGTGGAG
GCAGTACAGGAGGATCGCCGTATGGAGGA
GCCAGTTCTGGATTCGGTGGTAGTACTGC
CACATCTGGATTTGGAAGCGGTGAAAAATC
AAGTGCATTTGGAGGATCAGGTGGCTTTG
GAGGTAGTGCAACTGGATTCGGAAGTGGA
GGAGGATCCTTTGGAGGTGGCAACTCTGG
TTTTGGGGAAGGAGGACATGGCGGCGGA
GAGAGAAACAATAgttcgttttttaaattgactttatata
attacgtttgtttcagATTGTTTCAATTGCCAACAG
CCAGGACATCGATCGAGTGACTGTCCAGA
GCCGAGAAAGGAAAGAGAGCCGAGAGgttt
tattttgatataactttattggcagtaatttgttttattttcagTG
TGCTACAATTGCCAGCAACCCGGGCACAC



CTCTCGTGAATGTACAGAAGAACGCAAGC
CGCGTGAGGGTCGCACTGGTGGATTCGG
GGGCGGAGCTGGATTTGGAAACAATGGAG
GAAATGACGGTTTCGGTGGGGACGGTGGT
TTTGGTGGAGGCGAAGAACGTGGTCCAAT
GAAATGTTTCAACTGTAAAGGCGAGGGACA
TCGCTCTGCTGAATGTCCGGAGCCACCCC
GTGGATGTTTCAATTGTGGCGAGCAAGGT
CATCGCTCGAATGAGTGCCCCAATCCAGC
CAAGCCAAGGGAAGGTGTTGAAGGAGAA
GGACCTAAGGCGACATACGTGCCAGTCGA
AGACAACATGGAGGACGTTTTCAACATGCA
GAAAATTTCGGAAGGCCTTATGTTCAACAA
GTTTTTCGATGCCGAAGTTAAACTGACTTC
ATCCGAGAAGACTGTCGGTATCAAACCTTG
CAAGACATTCGCGGAAGCTAATCTCACGG
AGACCATGCAGAAAAACGTTGCTCATGCT
GGATACTCCAAGACCACTCCAATTCAGCAA
TATGCTCTTCCACTTGTTCATCAGGGATATG
ATATCATGGCTTGTGCTCAAACTGGATCAG
GAAAAACCGCTGCATTCCTTCTGCCTATCA
TGACTCGTCTCATTGACGATAATAATCTGAA
CACTGCCGGAGAAGGCGGTTGCTATCCCC
GTTGCATCATCTTGACTCCAACTCGCGAAC
TCGCTGATCAAATTTACAACGAGGGAAGAA
AGTTTGCTTATCAAACAATGATGGAGATCAA
ACCAGTTTACGGAGGATTGGCTGTCGGTTA
TAATAAGGGTCAGATCGAAAAGGGAGCCA
CGATCATTGTCGGAACTGTCGGAAGAATCA
AGCACTTCTGTGAAGAGGGTACCATCAAG
CTTGACAAATGCCGCTTCTTTGTTCTTGAC
GAGGCTGATCGTATGATCGATGCTATGGGA
TTCGGAACTGACATCGAAACTATTGTCAATT
ATGACAGTATGCCGAGGAAAGAAAATCGC
CAGACACTCATGTTCAGTGCCACTTTCCC
CGATTCTGTACAGGAAGCAGCTCGCGCTT
TTCTCAGAGAAAACTACGTGATGATTGCAA
TCGACAAGATTGGAGCTGCAAACAAGTGC
GTCCTACAGGAATTCGAGAGATGCGAAAG
AAGCGAGAAGAAGGACAAACTTCTAGAGC
TTCTGGGAATCGATATCGACAGTTACACGA
CCGAGAAAAgtgagtttttcgttttcttatttgatgaaata
aatttcaatatttcagGTGCCGAAGTTTACACAAA
GAAAACCATGGTCTTCGTTTCTCAAAGAGC
AATGGCTGATACACTGGCTTCAATTTTGTCA
TCGGCTCAAGTTCCAGCTATCACGgttggtat
atttcatttttgaccgctttttaattcaaaatgtacagATCCA
TGGTGCCCGTGAGCAGAGAGAGCGTTCA
GAAGCTTTGAGACAATTCCGAAATGGATCG
AAACCTGTTCTTATTGCTACTGCGGTCGCT
GAACGTGGACTTGATATCAAAGGAGTGGAT
CATGTCATCAACTATGACATGCCAGACAAC
ATTGATGACTATATCCATCGTATCGGAAGgtc
agttatattttattaatgtttcaataatgcaagcattgttttcag
AACTGGAAGAGTTGGAAACTCTGGAAGAG
CTACAAGCTTCATCTCGGAGGATTGCAGTC
TTCTGTCCGAACTTGTTGGTGTTCTCGCCG
ACGCACAACAGATTGTTCCAGACTGGATG
CAAGGTGCTGCTGGAGGCAATTACGGAGC
TAGTGGATTTGGGTCCAGTGTACCAACTCA
AGTCCCGCAGGACGAGGAGGGGTGG
GGATCGGGA
GAGGGACGTGGATCCCTTCTTACCTGCGG
AGACGTCGAGGAGAACCCAGGACCA
GGAGCATCGGGAGCCTCAGGAGCATCG
ATGGTTTCCAAGGGAGAGGCTGTTATCAAG
GAATTCATGCGCTTCAAGGTTCACATGGAA
GGATCTATGAACGGACACGAATTCGAAATC
GAAGGAGAAGGAGAAGGACGCCCATACG
AGGGAACTCAAACTGCTAAGCTTAAGGTTA
CTAAAGGAGGACCACTTCCATTCTCTTGGG
ATATCCTTTCTCCACAGTTCATGTACGGATC
TCGCGCTTTCATCAAGCACCCAGCTGATAT
CCCAGATTACTACAAGCAGTCTTTCCCAGA
AGGATTCAAATGGGAGCGCGTTATGAACTT
CGAAGATGGAGGAGCTGTTACCGTTACCC
AAGATACCTCCCTTGAGGATGGAACCCTTA
TCTACAAGgtaagtttaaacatatatatactaactaacc
ctgattatttaaattttcagGTTAAGCTTCGCGGAAC
TAATTTCCCACCAGATGGACCAGTTATGCA
GAAGAAGACTATGGGATGGGAAGCTTCTAC
CGAGCGCCTTTACCCAGAGGATGGAGTCC
TTAAGGGAGATATCACCATGGCTCTTCGTC



TTAAGGATGGAGGACGTTACCTTGCTGATA
CCTCTACTACTTACAAGGCTAAGAAGCCAG
TTCAGATGCCAGGAGCTTACCTTGTCGATC
GTAAGCTTGATATCACTTCTCATAACGAATA
CTAG
aaaaccgaccaattgatagtgtttcgcatttattaatgctgtc
agttcccccatattttatcctgcccttgttgatttttaattgtatt
tgttggtgttggttgtcgttatagtcctcgccgcataaactct
gttc

Table S3. C. elegans strains, genotypes and sources

Strain Genotype Source
N2E wild type Kenyon Lab
CF4582 muIs252[Peft-3::split-wrmScarlet1-10::unc-54 3'UTR, Cbr-unc-119(+)]

II; unc-119(ed3) III
Kenyon Lab

CF4586 muIs252[Peft-3::split-wrmScarlet1-10::unc-54 3'UTR, Cbr-unc-119(+)]
II; unc-119(ed3) III; vha-13(muIs262[split-wrmScarlet11::vha-13]) V

Kenyon Lab

CF4587 muIs253[Peft-3::sfGFP1-10::unc-54 3'UTR, Cbr-unc-119(+)] II; unc-
119(ed3) III

Kenyon Lab

CF4588 muIs253[Peft-3::sfGFP1-10::unc-54 3'UTR, Cbr-unc-119(+)],
muIs252[Peft-3::split-wrmScarlet1-10::unc-54 3'UTR, Cbr-unc-119(+)]
II; unc-119(ed3) III

Kenyon Lab

CF4589 muIs253[Peft-3::sfGFP1-10::unc-54 3'UTR, Cbr-unc-119(+)] II; unc-
119(ed3) III; vha-13(muIs268[sfGFP11::vha-13]) V

Kenyon Lab

CF4592 muIs253[Peft-3::sfGFP1-10::unc-54 3'UTR, Cbr-unc-119(+)] II; unc-
119(ed3) III; his-3(muIs255[his-3::sfGFP11]) V

Kenyon Lab

CF4594 muIs252[Peft-3::split-wrmScarlet1-10::unc-54 3'UTR, Cbr-unc-119(+)]
II; unc-119(ed3) III; his-3(muIs258[his-3::split-wrmScarlet11]) V

Kenyon Lab

CF4601 muIs252[Peft-3::split-wrmScarlet1-10::unc-54 3'UTR, Cbr-unc-119(+)]
II; unc-119(ed3) III; fib-1(muIs254[split-wrmScarlet11::fib-1]) V

Kenyon Lab

CF4602 muIs253[Peft-3::sfGFP1-10::unc-54 3'UTR, Cbr-unc-119(+)],
muIs252[Peft-3::split-wrmScarlet1-10::unc-54 3'UTR, Cbr-unc-119(+)]
II; unc-119(ed3) III; fib-1(muIs254[split-wrmScarlet11::fib-1]), his-
3(muIs255[his-3::sfGFP11]) V

Kenyon Lab

CF4603 muIs252[Peft-3::split-wrmScarlet1-10::unc-54 3'UTR, Cbr-unc-119(+)]
II; unc-119(ed3) III; eat-6(muIs269[eat-6::split-wrmScarlet11]/+) V

Kenyon Lab

CF4608 muIs252[Peft-3::split-wrmScarlet1-10::unc-54 3'UTR, Cbr-unc-119(+)]
II; unc-119(ed3) III; his-3(muIs267[his-3::split-wrmScarlet11(x3)]) V

Kenyon Lab

CF4610 muIs257[Pmyo-3::split-wrmScarlet1-10::unc-54 3'UTR] I Kenyon Lab
CF4611 muIs257[myo-3p::split-wrmScarlet1-10::unc-54 3'UTR] I; fib-

1(muIs254[split-wrmScarlet11::fib-1]) V
Kenyon Lab

CF4612 muEx690[Pmyo-
3::mTagBFP2::sfCherry311::T2A::mNeonGreen::sfCherry3_1-10::fib-1
3'UTR]

Kenyon Lab

CF4613 muEx691[Pmyo-3::mTagBFP2::split-
wrmScarlet11::T2A::mNeonGreen::split-wrmScarlet1-10::fib-1 3'UTR]

Kenyon Lab

CF4614 muIs252[Peft-3::split-wrmScarlet1-10::unc-54 3'UTR, Cbr-unc-119(+)]
II; tbb-2(muIs260[split-wrmScarlet11::tbb-2]), unc-119(ed3) III

Kenyon Lab

CF4615* muIs252[Peft-3::split-wrmScarlet1-10::unc-54 3'UTR, Cbr-unc-119(+)]
II; unc-119(ed3) III; tomm-20(muIs261[tomm-20::split-wrmScarlet11]) V

Kenyon Lab

CF4616 muIs252[Peft-3::split-wrmScarlet1-10::unc-54 3'UTR, Cbr-unc-119(+)]
II; unc-119(ed3) III; vha-13(muIs264[split-wrmScarlet11(x2)::vha-13]) V

Kenyon Lab

COP1795 knuSi785 [pNU1687(Plet-858::sfGFP1-10::unc-54 3'UTR, Cbr-unc-
119(+)] II; unc-119(ed3) III

Nemametrix

DUP218 glh-1(sam124[glh-1::T2A::sGFP21-11]) I Updike Lab
DUP223 glh-1(sam129[glh-1::T2A::sGFP21-10]) I Updike Lab
DUP225 glh-1(sam129[glh-1::T2A::sGFP21-10]) I; pgl-1(sam126[pgl-1::GFP11]) IV Updike Lab
DUP236 glh-1(sam139[glh-1::T2A::split-wrmScarlet1-11]) I Updike Lab
DUP237 glh-1(sam140[glh-1::T2A::split-wrmScarlet1-10]) I Updike Lab
PHX731 vha-13(syb731[wrmScarlet::vha-13]) V SunyBiotech
PHX1049 vha-13(syb1049[gfp::vha-13]) V SunyBiotech
PHX1797 sybSi66[Psun-1::split-wrmScarlet1-10::sun-1 3'UTR, Cbr-unc-119(+)] II;

unc-119(ed3) III
SunyBiotech



CA1200 ieSi57[eft-3p::TIR1::mRuby::unc-54 3'UTR + Cbr-unc-119(+)] II; unc-
119(ed3) III

CGC

WBM1126 wbmIs61[myo-3p::3XFLAG::dpy-10 crRNA::unc-54 3'UTR] I CGC

* Mutation present - see table S4 for the corresponding sequence

Table S4. crRNAs, HDR templates and oligonucleotide sequences

S4A. Sequences of crRNA and HDR template used for split-wrmScarlet11 and

sfGFP11 knock-in experiments

Gene
name

Gene
ID

Tagge
d term

gene-
specifi
c
crRNA
seque
nce

1x split-wrmScarlet11 HDR donor
sequence - Ultramer ssDNA (lower
case: homology arms; red: split-
wrmScarlet11; blue: linker)

Sequenci
ng Primer
(Forward)

Sequenci
ng Primer
(Reverse)

eat-6 B0365.3 C ACAAGCU
GUUCUU
UAGUAGU

cgacgagatccgtcgtttcttgattcgcagatatccaggag
gatgggtcgagcgtgagacctactac
GGAGGAGGATCC
TACACCGTCGTCGAGCAATACGAGAAGTC
CGTCGCCCGTCACTGCACCGGAGGA
taaagaacagcttgtgaatctttgtagaattttctattttttatc
ttagttttttattgtttcccat

CCTGGTT
CATGTGC
TATTGCC

CGACGAC
AGAAAGT
AGCATCA
C

fib-1 T01C3.7 N AUAAUCG
AUUUUU
GUAGUAU

aatacgaaaaaatcctgaaattcagtttacctccgccgcc
gccgccacgattgaactctggacgtcc
GGATCCTCCTCC
TCCTCCGGTGCAGTGACGGGCGACGGAC
TTCTCGTATTGCTCGACGACGGTGTA
catactacaaaaatcgattatttaacaaaaacgaaaagcg
aaattacgaaaaatacatacctcagcc

TTCTAGTC
GATTCAG
ATCGACT
GG

CGAAACT
GCCACGA
TCACC

his-3 T10C6.12 C GAAGAAA
ACCGGA
GGAGACA

gattttaaatatttgtggccctaaagagggccgttgggttcg
gtaaaatgttttaagaaggcatcta
TCCTCCGGTGCAGTGACGGGCGACGGAC
TTCTCGTATTGCTCGACGACGGTGTA
GGATCCTCCTCC
ttcTttgtctcctccggtCttcttTggcaaaagaacagctt
ggatatttggaagaactcctccttgg

CCAAGGA
GGAGTTC
TTCCAAAT
ATC

GATTTTAA
ATATTTGT
GGCCCTA
AAG

tbb-2 C36E8.5 N CGCAUU
GUCCGG
CUUGCA
CG

tcttctctatctaaatatagtttttcaattcattacgaccttttca
gcaaaaatg
TACACCGTCGTCGAGCAATACGAGAAGTC
CGTCGCCCGTCACTGCACCGGAGGA
GGAGGAGGATCCGGAGGAGGATCCGGAG
GAGGATCC
agagagatcgtTcacgtgcaagccggacaatgcggaaa
ccaaatcggatccaaat

CAATATCG
ACCATGA
CGTGTTC
TC

CTTGAAG
GTTCCGT
CTGGC

tomm-20 F23H12.2 C ACACCGA
CGACUU
GGAGUAA

gttggtgaacgaaaaatacgaagaattaaattgaaagtta
ataaaacttttaaatcattatccatta
TCCTCCGGTGCAGTGACGGGCGACGGAC
TTCTCGTATTGCTCGACGACGGTGTA
GGATCCTCCTCC
ctccaagtcgtcggtgtcatcgataagctcttggatttgtgc
tggtggaggtccgtctccgaggtat

GAGCGAA
AGCAGAT
GAGGC

TCCGTGA
GGAGGAA
AACACC

actual
tomm-20
mutation
recovered

F23H12.2 C ACACCGA
CGACUU
GGAGUAA

gttggtgaacgaaaaatacgaagaattaaattgaaagtta
ataaaacttttaaatcattatccatta
TTATCCATTGCAGTGACGGGCGACGGACT
TCTCGTATTGCTCGACGACGGTGTA
GGATCCTCCTCC
ctccaagtcgtcggtgtcatcgataagctcttggatttgtgc
tggtggaggtccgtctccgaggtat

GAGCGAA
AGCAGAT
GAGGC

TCCGTGA
GGAGGAA
AACACC

vha-13 Y49A3A.2 N AUUCUG
CGGCCA
UCUUUU
CC

ggtttattttgattttcttttcgatttccatatagctttctaaattc
attcattccaggaaaagatg
TACACCGTCGTCGAGCAATACGAGAAGTC
CGTCGCCCGTCACTGCACCGGAGGA
GGAGGAGGATCC
gccgcagaatcttcgtacggattcgtttacggagtgtccg
gacctgtcgtcacagccgagaagatgg

GGTTTATT
TTGATTTT
CTTTTCG
ATTTCC

CCATCTT
CTCGGCT
GTGAC



Gene
name

Gene
ID

Tagge
d term

gene-
specifi
c
crRNA
seque
nce

1x sfGFP11 HDR donor sequence -
Ultramer ssDNA (lower case:
homology arms; green: sfGFP11; blue:
linker)

Seque
ncing
Primer
(Forwa
rd)

Seque
ncing
Primer
(Rever
se)

his-3 T10C6.12 C GAAGAAA
ACCGGA
GGAGACA

atagaggattttaaatatttgtggccctaaagagggccgtt
gggttcggtaaaatgttttaagaaggcatcta
GGTGATTCCGGCGGCGTTGACGTACTCGT
GGAGGACCATGTGGTCACG TCCTCCTCC
ttcTttgtctcctccggtCttcttTggcaaaagaacagctt
ggatatttggaagaactcctccttgggcg

CCAAGGA
GGAGTTC
TTCCAAAT
ATC

GATTTTAA
ATATTTGT
GGCCCTA
AAG

vha-13 Y49A3A.2 N AUUCUG
CGGCCA
UCUUUU
CC

ggtttattttgattttcttttcgatttccatatagctttctaaattc
attcattccaggaaaagatg
CGTGACCACATGGTCCTCCACGAGTACGT
CAACGCCGCCGGAATCACC
GGAGGAGGATCC
gccgcagaatcttcgtacggattcgtttacggagtgtccg
gacctgtcgtcacagccgagaagatgg

GGTTTATT
TTGATTTT
CTTTTCG
ATTTCC

CCATCTT
CTCGGCT
GTGAC

pgl-1 ZK381.4 C GGTGGTT
ACGGGG
GTCGTGG

tacggcggagatcgtggacgtggtggttacgggggaag
aggaggtagaggtggattt
GGAGCATCGGGAGCCTCAGGAGCATCG
CGTGACCACATGGTCCTCCACGAGTACGT
CAACGCCGCCGGAATCACC
taaactccaactattgaatgtttaatttgtttttta

CCAAAGT
TGCAAAA
GGATTCG
GTCAATTT
G

CATTTACC
GGGAACA
AGGAAAA
ACAGGTT
G

Gene
name

Gene
ID

Tagge
d term

gene-
specifi
c
crRNA
seque
nce

1x split-wrmScarlet11(MDELYK) HDR
donor sequence - Ultramer ssDNA
(lower case: homology arms; red:
split-wrmScarlet11(MDELYK); blue:
linker)

Seque
ncing
Primer
(Forwa
rd)

Seque
ncing
Primer
(Rever
se)

eat-6 B0365.3 C ACAAGCU
GUUCUU
UAGUAGU

cgacgagatccgtcgtttcttgattcgcagatatccaggag
gatgggtcgagcgtgagacctactac
GGAGGAGGATCC
TACACCGTCGTCGAGCAATACGAGAAGTC
CGTCGCCCGTCACTGCACCGGAGGAATG
GATGAGTTATACAAG
taaagaacagcttgtgaatctttgtagaattttctattttttatc
ttagttttttattgtttcccat

CCTGGTT
CATGTGC
TATTGCC

CGACGAC
AGAAAGT
AGCATCA
C

his-3 T10C6.12 C GAAGAAA
ACCGGA
GGAGACA

gattttaaatatttgtggccctaaagagggccgttgggttcg
gtaaaatgttttaagaaggcatcta
CTTGTATAACTCATCCATTCCTCCGGTGCA
GTGACGGGCGACGGACTTCTCGTATTGCT
CGACGACGGTGTA GGATCCTCCTCC
ttcTttgtctcctccggtCttcttTggcaaaagaacagctt
ggatatttggaagaactcctccttgg

CCAAGGA
GGAGTTC
TTCCAAAT
ATC

GATTTTAA
ATATTTGT
GGCCCTA
AAG

tomm-20 F23H12.2 C ACACCGA
CGACUU
GGAGUAA

gttggtgaacgaaaaatacgaagaattaaattgaaagtta
ataaaacttttaaatcattatccatta
CTTGTATAACTCATCCATTCCTCCGGTGCA
GTGACGGGCGACGGACTTCTCGTATTGCT
CGACGACGGTGTA GGATCCTCCTCC
ctccaagtcgtcggtgtcatcgataagctcttggatttgtgc
tggtggaggtccgtctccgaggtat

GAGCGAA
AGCAGAT
GAGGC

TCCGTGA
GGAGGAA
AACACC

actual
tomm-20
mutation
recovered

F23H12.2 C ACACCGA
CGACUU
GGAGUAA

gttggtgaacgaaaaatacgaagaattaaattgaaagtta
ataaaacttttaaatcattatccatta
CTTGTATAACTCATCCATTCCTCCGGTGCA
GTGACGGGCGACGGACTTCTCGTATTGCT
CGACGACGGTGTA GGATCCTCCTCC
ctccaagtcgtcggtgtcatcgataagctcttggatttgtgc
tggtggaggtccgtctccgaggtat

GAGCGAA
AGCAGAT
GAGGC

TCCGTGA
GGAGGAA
AACACC

S4B DNA template for split-wrmScarlet tandems HDR donor sequence -

plasmids

Template
name

Tagged
term

DNA template for split-wrmScarlet tandems -
dsDNA (lower case: homology arms; red: split-
wrmScarlet11; blue: linkers)

wrmScarlet11(x2)::vha-
13

N ggtttattttgattttcttttcgatttccatatagctttctaaattcattcattccaggaaaagatg
TACACCGTCGTCGAGCAATACGAGAAGTCCGTCGCCCGTCACTGCACCGGAGGA



GGTGGCTCTGGAGGT
TACACCGTTGTTGAGCAATACGAGAAGTCTGTTGCTCGTCACTGCACCGGAGGC
GGAGGAGGATCC
gccgcagaatcttcgtacggattcgtttacggagtgtccggacctgtcgtcacagccgagaagatgg

his-3::split-
wrmScarlet11(x3)

C gattttaaatatttgtggccctaaagagggccgttgggttcggtaaaatgttttaagaaggcatcta
TCCTCCGGTGCAGTGACGGGCGACGGACTTCTCGTATTGCTCGACGACGGTGTA
TCCTCCACTACCGCC
TCCTCCGGTGCAGTGACGGGCGACGGACTTCTCGTATTGCTCGACGACGGTGTA
ACCTCCAGAGCCACC
TCCTCCGGTGCAGTGACGGGCGACGGACTTCTCGTATTGCTCGACGACGGTGTA
GGATCCTCCTCC
ttcTttgtctcctccggtCttcttTggcaaaagaacagcttggatatttggaagaactcctccttgg

S4C. Primers used to PCR split-wrmScarlet tandems HDR donor sequence from

plasmid

Primer Name Sequence of DNA oligo
his-3_F CCAAGGAGGAGTTCTTCCAAATATC
his-3_R GATTTTAAATATTTGTGGCCCTAAAG
vha-13_F GGTTTATTTTGATTTTCTTTTCGATTTCC
vvha-13_R CCATCTTCTCGGCTGTGAC

S4D. Sequences of crRNA and HDR template used to generate split-wrmScarlet1-

10 and sfGFP1-10 strains

Strain
edited ->
Final
strain

crRNA#1
sequence

crRNA#2
sequence
(if
applicabl
e)

DNA template - Hybrid PCR
amplicon (lower case: homology
arms, upper case: insert)

CA1200 ->
CF4582

UACUUCUUCUG
GAAACGACA

AAGUUCGCUGG
ACUUGGAGG

tagaagtttctaggataattttttcgacttttattctctctaccgtccgcactctt
cttacttttaaattaaattgtttttttttcagttgggaaacactttgctcactccgt
agcagccATGGTATCGAAGGGAGAAGCAGTAATCAAGGA
GTTCATGCGTTTCAAGGTCCACATGGAGGGATCCATG
AACGGACACGAGTTCGAGATCGAGGGAGAGGGAGAG
GGACGTCCATACGAGGGAACCCAAACCGCCAAGCTC
AAGGTCACCAAGgtaagtttaaacatatatatactaactaaccctgat
tatttaaattttcagGGAGGACCACTCCCATTCTCCTGGGAC
ATCCTCTCCCCACAATTCATGTACGGATCCCGTGCCTT
CATCAAGCACCCAGCCGACATCCCAGACTACTACAAG
CAATCCTTCCCAGAGGGATTCAAGTGGGAGCGTGTCA
TGAACTTCGAGGACGGAGGAGCCGTCACCGTCACCC
AAGACACCTCCCTCGAGGACGGAACCCTCATCTACAA
GgtaagtttaaacagttcggtactaactaaccatacatatttaaattttcagG
TCAAGCTCCGTGGAACCAACTTCCCACCAGACGGAC
CAGTCATGCAAAAGAAGACCATGGGATGGGAGGCCTC
CACCGAGCGTCTCTACCCAGAGGACGGAGTCCTCAA
GgtaagtttaaacatgattttactaactaactaatctgatttaaattttcagGG
AGACATCACCATGGCCCTCCGTCTCAAGGACGGAGG
ACGTTACCTCGCCGACACCTCCACCACCTACAAGGCC
AAGAAGCCAGTCCAAATGCCAGGAGCCTACCTCGTCG
ACCGTAAGCTCGACATCACCTCCCACAACGAGTACTA



Ataagtccaattactcttcaacatccctacatgctctttctccctgtgctccca
ccccctatttttgttattatcaaaaaacttctcttaatttctttgttttttagcttcttt
taagtca

COP1795 ->
CF4587

GACCAGCUGGG
CGCAUAGGG

GCCGCCCCACG
AGGGCCAGG

aactcattttcaatttcaactgaaagattttttcattagagaatgtctagaacta
ggcccgggctacgtaatacgactcacttaaggcctaatttgggtctggctg
catgccaggaggtaGCACCTTTGGTCTTTTATTGTCAACTTC
CATTGGTTCTTCCATTGTTTCTGTTAAATTAATGAATTTTT
CATAAAATAAAGACATTATACAATATAAAAATGAAGAATTT
ATTGAAAATAAACTGCCAGAGAGAAAAAGTATGCAACA
CTCCCGCCGAGAGTGTTTGAAATGGTGTACGGTACATT
TTCGTGCTAGGAGTTAGATGTGCAGGCAGCAACGAGA
GGGGGAGAGATTTTTTTGGGCCTTGTGAAATTAACGTG
AGTTTTCTGGTCATCTGACTAATCATGTTGGTTTTTTGTT
GGTTTATTTTGTTTTTATCTTTGTTTTTATCCAGATTAGGA
AATTTAAATTTTATGAATTTATAATGAGGTCAAACATTCAG
TCCCAGCGTTTTTCCTGTTCTCACTGTTTAGTCGAATTT
TTATTTTAGGCTTTCAACAAATGTTCTAACTGTCTTATTT
GTGACCTCACTTTTTATATTTTTTTAATTTTTAAAAATATTA
GAAGTTTCTAGGATAATTTTTTCGACTTTTATTCTCTCTA
CCGTCCGCACTCTTCTTACTTTTAAATTAAATTGTTTTTT
TTTCAGTTGGGAAACACTTTGCTCaaaaatgtctaagggaga
agagttatttactggagttgtgccgatcctcgtcgagctcgacggagacgt
caacggacacaagttctccgtccgtggagagggagagggagacgccac
catcg

WBM1126 ->
CF4610

GCUACCAUAGG
CACCACGAG

cacttttaccgtctaattttcagggcagggagccatcaaacccacgaccac
tagatccatATGGTATCGAAGGGAGAAGCAGTAATCAAGG
AGTTCATGCGTTTCAAGGTCCACATGGAGGGATCCAT
GAACGGACACGAGTTCGAGATCGAGGGAGAGGGAGA
GGGACGTCCATACGAGGGAACCCAAACCGCCAAGCT
CAAGGTCACCAAGgtaagtttaaacatatatatactaactaaccctg
attatttaaattttcagGGAGGACCACTCCCATTCTCCTGGGA
CATCCTCTCCCCACAATTCATGTACGGATCCCGTGCCT
TCATCAAGCACCCAGCCGACATCCCAGACTACTACAA
GCAATCCTTCCCAGAGGGATTCAAGTGGGAGCGTGTC
ATGAACTTCGAGGACGGAGGAGCCGTCACCGTCACC
CAAGACACCTCCCTCGAGGACGGAACCCTCATCTACA
AGgtaagtttaaacagttcggtactaactaaccatacatatttaaattttcag
GTCAAGCTCCGTGGAACCAACTTCCCACCAGACGGA
CCAGTCATGCAAAAGAAGACCATGGGATGGGAGGCCT
CCACCGAGCGTCTCTACCCAGAGGACGGAGTCCTCA
AGgtaagtttaaacatgattttactaactaactaatctgatttaaattttcagG
GAGACATCACCATGGCCCTCCGTCTCAAGGACGGAG
GACGTTACCTCGCCGACACCTCCACCACCTACAAGG
CCAAGAAGCCAGTCCAAATGCCAGGAGCCTACCTCGT
CGACCGTAAGCTCGACATCACCTCCCACAACGAGTAC
TAAcatctcgcgcccgtgcctctgacttctaagtccaattactcttcaacat
ccctacatgct

S4E. Primers long and short

Primers to mplify split-wrmScarlet
for CF4582

Sequence

eft3p_S110(A19)_F tagaagtttctaggataattttttcgacttttattctctctaccgtccgcactcttc

ttacttttaaattaaattgtttttttttcagttgggaaacactttgctcactccgtag

cagccATGGTATCGAAGGGAGAAGC

unc54_S110(A19)_R tgacttaaaagaagctaaaaaacaaagaaattaagagaagttttttgataat

aacaaaaatagggggtgggagcacagggagaaagagcatgtagggatg

ttgaagagtaattggacTTATTAGTACTCGTTGTGGGAGG



S1-10_A19_F ATGGTATCGAAGGGAGAAGC

S1-10_A19_R TTAGTACTCGTTGTGGGAGGTG

Primers to amplify Peft-3 for
CF4587

Sequence

E7_eft-3p_F-Long aactcattttcaatttcaactgaaagattttttcattagagaatgtctagaacta

ggcccgggctacgtaatacgactcacttaaggcctaatttgggtctggctg

catgccaggaggtaGCACCTTTGGTCTTTTATTGTCAAC

E8_eft-3p_R-Long cgatggtggcgtctccctctccctctccacggacggagaacttgtgtccgtt

gacgtctccgtcgagctcgacgaggatcggcacaactccagtaaataact

cttctcccttagacatttttGAGCAAAGTGTTTCCCAACTG

E5_eft-3p_F GCACCTTTGGTCTTTTATTGTCAAC

E6_eft-3p_R GAGCAAAGTGTTTCCCAACTG

Primers to amplify split-
wrmScarlet for CF4610

Sequence

PrimerS1-10_myo3F cacttttaccgtctaattttcagggcagggagccatcaaacccacgaccac

tagatccatATGGTATCGAAGGGAGAAGC

PrimerS1-10_myo3R agcatgtagggatgttgaagagtaattggacttagaagtcagaggcacgg

gcgcgagatgTTAGTACTCGTTGTGGGAGGTG

Table S5. Plasmid sequences

Name Sequence
Peft-3::3NLS::mTagBFP2::split-
wrmScarlet11::T2A::mNeonGreen::split-wrmScarlet1-
10::fib-1 UTR (C. elegans)

gcacctttggtcttttattgtcaacttccattggttcttccattgtttctgttaaatt
aatgaatttttcataaaataaagacattatacaatataaaaatgaagaatttatt
gaaaataaactgccagagagaaaaagtatgcaacactcccgccgagagt
gtttgaaatggtgtacggtacattttcgtgctaggagttagatgtgcaggcag
caacgagagggggagagatttttttgggccttgtgaaattaacgtgagttttc
tggtcatctgactaatcatgttggttttttgttggtttattttgtttttatctttgttttta
tccagattaggaaatttaaattttatgaatttataatgaggtcaaacattcagtc
ccagcgtttttcctgttctcactgtttagtcgaatttttattttaggctttcaacaa
atgttctaactgtcttatttgtgacctcactttttatatttttttaatttttaaaaatatt
agaagtttctaggataattttttcgacttttattctctctaccgtccgcactcttct
tacttttaaattaaattgtttttttttcagttgggaaacactttgctcATGCCAA
AAAAGAAACGTAAGGTTGATCCGAAGAAAAAGCGAAAA
GTTGATCCTAAAAAAAAGCGTAAAGTCGTCTCCAAGGG
AGAGGAGCTCATCAAGGAGAACATGCACATGAAGCTC
TACATGGAGGGAACCGTCGACAACCACCACTTCAAGT
GCACCTCCGAGGGAGAGGGAAAGCCATACGAGGGAA
CCCAAACCATGCGTATCAAGGTCGTCGAGGGAGGACC
ACTCCCATTCGCCTTCGACATCCTCGCCACCTCCTTC
CTCTACGGCTCCAAGACCTTCATCAACCACACCCAAG
GAATCCCAGACTTCTTCAAGCAATCCTTCCCAGAGGGA
TTCACCTGGGAGCGTGTCACCACCTACGAGGACGGA
GGAGTCCTCACCGCCACCCAAGACACCTCCCTCCAA
GACGGATGCCTCATCTACAACGTCAAGgtaagtttaaacatat
atatactaactaaccctgattatttaaattttcagATCCGTGGAGTCAA
CTTCACCTCCAACGGACCAGTCATGCAAAAGAAGACC
CTCGGATGGGAGGCCTTCACCGAGACCCTCTACCCA
GCCGACGGAGGACTGGAGGGACGTAACGACATGGCC



CTCAAGCTCGTCGGAGGTTCCCACCTCATCGCCAACG
CCAAGACCACCTACCGTTCCAAGAAGCCAGCCAAGAA
CCTCAAGATGCCAGGAGTCTACTACGTCGACTACCGT
CTGGAGCGTATCAAGGAGGCCAACAACGAGACCTACG
TCGAGCAACACGAGGTCGCCGTCGCCCGTTACTGCG
ACCTCCCATCCAAGCTCGGACACAAGCTTAACGGCGG
AGGGTCTTATACCGTTGTCGAGCAATATGAAAAGTCAGT
GGCGAGGCACTGTACAGGGGGAGGATCCGGCGAGG
GACGTGGCTCCCTCCTCACCTGCGGAGACGTCGAGG
AGAACCCAGGACCAGTCTCCAAGGGAGAGGAGGACA
ACATGGCCTCCCTCCCAGCCACCCACGAGCTCCACAT
CTTCGGGTCCATCAACGGAGTCGACTTCGACATGGTC
GGACAAGGAACCGGAAACCCAAACGACGGATACGAG
GAGCTCAACCTCAAGTCCACCAAGgtaagtttaaacagttcg
gtactaactaaccatacatatttaaattttcagGGAGACCTCCAATTC
TCCCCATGGATTCTCGTCCCACACATCGGATACGGATT
CCACCAATACCTCCCATACCCAGACGGAATGTCCCCAT
TCCAAGCCGCCATGGTCGACGGCTCCGGATACCAAGT
CCACCGTACCATGCAATTCGAGGACGGAGCCTCCCTC
ACCGTCAACTACCGTTACACCTACGAGGGTTCCCACAT
CAAGGGAGAGGCCCAAGTCAAGGGAACCGGATTCCC
AGCCGACGGACCAGTCATGACCAACTCCCTCACCGC
CGCCGACTGGTGCCGTTCCAAGAAGACCTACCCAAAC
GACAAGgtaagtttaaacatgattttactaactaactaatctgatttaaatttt
cagACCATCATCTCCACCTTCAAGTGGTCCTACACCAC
CGGAAACGGAAAGCGTTACCGTTCCACCGCCCGTACC
ACCTACACCTTCGCCAAGCCAATGGCCGCCAACTACC
TCAAGAACCAACCAATGTACGTCTTCCGTAAGACCGAG
CTCAAGCACTCCAAGACCGAGCTCAACTTCAAGGAGT
GGCAAAAGGCCTTCACCGACGTCATGGGAATGGACGA
GCTCTACAAGACTAGTATGGTCTCTAAGGGTGAAGCCG
TAATTAAGGAGTTCATGAGATTCAAAGTCCACATGGAAG
GTTCAATGAACGGACATGAGTTCGAGATAGAAGGAGA
GGGGGAGGGGAGACCTTATGAGGGGACCCAGACGGC
CAAGTTGAAAGTGACGAAGGGAGGTCCATTGCCCTTT
TCCTGGGACATACTGAGTCCCCAATTCATGTATGGAAG
CCGTGCGTTTATTAAGCACCCCGCTGATATCCCTGACT
ACTATAAACAATCTTTCCCGGAAGGCTTCAAGTGGGAA
AGAGTGATGAATTTCGAGGACGGCGGGGCGGTTACGG
TGACTCAGGACACTTCCCTTGAAGACGGGACCTTAATT
TATAAAGTAAAATTGAGGGGGACGAACTTTCCCCCCGA
CGGTCCAGTAATGCAAAAAAAAACAATGGGCTGGGAA
GCCTCTACTGAAAGGTTGTATCCCGAAGACGGCGTGTT
AAAGGGAGATATTAcGATGGCTTTAAGGCTAAAGGACG
GGGGGAGGTATCTGGCGGATACGTCTACCACATACAA
GGCCAAGAAACCGGTCCAAATGCCGGGCGCTTACCT
GGTCGACAGGAAACTTGATATAACAAGTCATAATGAATA
TTAAGCGGCCGCtctccaaaatcatcgttacatttttttgttttgttattttg
ttacatgtatacctccatcttgatcgttaacacttgttttacttgtttcccaataaa
atgttgttgatgctgtcatgttagggatgttttacttttatctttacttggttctcaa
ccttgccgatatttctattctactttaattgtaacctttattttgttctttgtttaatat
attattacagggt

Peft-
3::3NLS::mTagBFP2::sfCherry311::T2A::mNeonGreen::sf
Cherry31-10::fib-1 UTR (C. elegans)

gcacctttggtcttttattgtcaacttccattggttcttccattgtttctgttaaatt
aatgaatttttcataaaataaagacattatacaatataaaaatgaagaatttatt
gaaaataaactgccagagagaaaaagtatgcaacactcccgccgagagt
gtttgaaatggtgtacggtacattttcgtgctaggagttagatgtgcaggcag
caacgagagggggagagatttttttgggccttgtgaaattaacgtgagttttc
tggtcatctgactaatcatgttggttttttgttggtttattttgtttttatctttgttttta
tccagattaggaaatttaaattttatgaatttataatgaggtcaaacattcagtc
ccagcgtttttcctgttctcactgtttagtcgaatttttattttaggctttcaacaa
atgttctaactgtcttatttgtgacctcactttttatatttttttaatttttaaaaatatt
agaagtttctaggataattttttcgacttttattctctctaccgtccgcactcttct
tacttttaaattaaattgtttttttttcagttgggaaacactttgctcATGCCAA
AAAAGAAACGTAAGGTTGATCCGAAGAAAAAGCGAAAA
GTTGATCCTAAAAAAAAGCGTAAAGTCGTCTCCAAGGG
AGAGGAGCTCATCAAGGAGAACATGCACATGAAGCTC
TACATGGAGGGAACCGTCGACAACCACCACTTCAAGT
GCACCTCCGAGGGAGAGGGAAAGCCATACGAGGGAA
CCCAAACCATGCGTATCAAGGTCGTCGAGGGAGGACC
ACTCCCATTCGCCTTCGACATCCTCGCCACCTCCTTC
CTCTACGGCTCCAAGACCTTCATCAACCACACCCAAG
GAATCCCAGACTTCTTCAAGCAATCCTTCCCAGAGGGA
TTCACCTGGGAGCGTGTCACCACCTACGAGGACGGA
GGAGTCCTCACCGCCACCCAAGACACCTCCCTCCAA
GACGGATGCCTCATCTACAACGTCAAGgtaagtttaaacatat
atatactaactaaccctgattatttaaattttcagATCCGTGGAGTCAA
CTTCACCTCCAACGGACCAGTCATGCAAAAGAAGACC
CTCGGATGGGAGGCCTTCACCGAGACCCTCTACCCA
GCCGACGGAGGACTGGAGGGACGTAACGACATGGCC
CTCAAGCTCGTCGGAGGTTCCCACCTCATCGCCAACG
CCAAGACCACCTACCGTTCCAAGAAGCCAGCCAAGAA
CCTCAAGATGCCAGGAGTCTACTACGTCGACTACCGT
CTGGAGCGTATCAAGGAGGCCAACAACGAGACCTACG



TCGAGCAACACGAGGTCGCCGTCGCCCGTTACTGCG
ACCTCCCATCCAAGCTCGGACACAAGCTTAACGGCGG
AGGGTCTTACACCATCGTGGAGCAGTACGAGAGAGCC
GAGGCCAGACACAGCACCGGATCCGGCGAGGGACGT
GGCTCCCTCCTCACCTGCGGAGACGTCGAGGAGAAC
CCAGGACCAGTCTCCAAGGGAGAGGAGGACAACATG
GCCTCCCTCCCAGCCACCCACGAGCTCCACATCTTC
GGGTCCATCAACGGAGTCGACTTCGACATGGTCGGAC
AAGGAACCGGAAACCCAAACGACGGATACGAGGAGC
TCAACCTCAAGTCCACCAAGgtaagtttaaacagttcggtactaa
ctaaccatacatatttaaattttcagGGAGACCTCCAATTCTCCCC
ATGGATTCTCGTCCCACACATCGGATACGGATTCCACC
AATACCTCCCATACCCAGACGGAATGTCCCCATTCCAA
GCCGCCATGGTCGACGGCTCCGGATACCAAGTCCAC
CGTACCATGCAATTCGAGGACGGAGCCTCCCTCACCG
TCAACTACCGTTACACCTACGAGGGTTCCCACATCAAG
GGAGAGGCCCAAGTCAAGGGAACCGGATTCCCAGCC
GACGGACCAGTCATGACCAACTCCCTCACCGCCGCC
GACTGGTGCCGTTCCAAGAAGACCTACCCAAACGACA
AGgtaagtttaaacatgattttactaactaactaatctgatttaaattttcagA
CCATCATCTCCACCTTCAAGTGGTCCTACACCACCGG
AAACGGAAAGCGTTACCGTTCCACCGCCCGTACCACC
TACACCTTCGCCAAGCCAATGGCCGCCAACTACCTCA
AGAACCAACCAATGTACGTCTTCCGTAAGACCGAGCT
CAAGCACTCCAAGACCGAGCTCAACTTCAAGGAGTGG
CAAAAGGCCTTCACCGACGTCATGGGAATGGACGAGC
TCTACAAGActagtATGGAGGAGGACAACATGGCCATCA
TCAAGGAGTTCATGAGATTCAAGGTGCACATGGAGGG
AAGCGTGAACGGCCACGAGTTCGAGATCGAGGGTGA
GGGAGAGGGACACCCCTACGAGGGTACCCAGACCGC
CAGGCTGAAGGTGACCAAGGGTGACCCCCTGCCCTT
CGCCTGGGACATCCTGAGCCCCCAGTTCATGTACGGA
AGCAAGGCCTACGTGAAGCACCCCGCCGACATCCCC
GACTACTGGAAGCTGAGCTTCCCCGAGGGATTCACCT
GGGAGAGAGTGATGAACTTCGAGGACGGCGGCGTGG
TGGCCGTGACCCAGGACAGCAGCCTGCAGGACGGC
CAGTTCATCTACAAGGTGAAGCTGCTGGGCATCAACTT
CCCCAGCGACGGACCCGTGATGCAGAAGAAGACCAT
GGGTTGGGAGGCCAGCACCGAGAGAATGTACCCCGA
GGACGGCGCCCTGAAGGGAGAGATCAACCAGAGACT
GAAGCTGAAGGACGGAGGTCACTACGACGCCGAGGT
GAAGACCACCTACAGGGCCAAGAAGCCCGTGCAGCT
GCCCGGAGCCTACGACGTGGACATCAAGCTGGACATC
ACCAGCCACAACGAGGACTAAGCGGCCGCtctccaaaat
catcgttacatttttttgttttgttattttgttacatgtatacctccatcttgatcgtta
acacttgttttacttgtttcccaataaaatgttgttgatgctgtcatgttagggat
gttttacttttatctttacttggttctcaaccttgccgatatttctattctactttaatt
gtaacctttattttgttctttgtttaatatattattacagggt

Pmyo-3::mTagBFP2::split-
wrmScarlet11::T2A::mNeonGreen::split-wrmScarlet1-
10::fib-1 UTR (C. elegans)

taataagttcttgaataaaataattttcccgacaaaacatgagtatttctttcga
aaataaaagtgcaggctaattagagattattctgtaattaactgcataatttgt
cacgtgccatagttttacattccactacgtcatagttcttaaaatactaatctc
ctgaaaatagaagtaggtgaagaaagtttaattatcagttctaaaatgacaa
ttgatctttggaatatgttctgaaactaccgatcattgaacagatgctatttgaa
tgatatagaattgtatatttgcaatttctgaaacgcgttcttaaaggcacacag
attaattcaaaagtaagcttctcacaccttttctctcgttatggtggccgatttt
gagttttgtgtgtgattgctttttcacaatcagtgttttcaggattatgtgatgaa
ctagatcttcaagtttcgttacatttcatatgttttcggaactcacgaagtacat
attgggtattgtgctcaaaaaattcagcaatcagcttcgctccgctgacttta
gaacccaaaaaaatagtatggccaaactgactgtgttacgatcatttcaattt
ttcaatacatatttaagatttctaagagtaagaaggtcaaaaactgttctgga
atacatatatatttttcaggttacaattagtcaaaaagtgcactgaaatatacg
ttttaatttcacgaataacccaattagttcaatgtatttttggtcaaccaacgtta
aagtttggcttccaaccaattatcatttctgatcaaccacaatgttttttctttatc
tgcaagttaattttttatttttatccagatgtttggcatatttttcaattcttcactag
cgcccacttcttgcacttccggcgccctgaatctaatgcatctgttgcaaga
attgaaagaccaatcaacacattgttttcttcacgagatactgaagaaaatg
aataaaaacagagaaaaagagccatgtgattagtgacaactgttgctaac
agataccatagcttggacttggtacgtgatggcaacgtatgggtcaacaaa
aatgattgcagagggggtgcaaaacagtcaagtcgagaaaatatgaaaa
acagaaaacaaagaacagaaaaatgggtttgagagtcagtataatttataa
aagaaaaattgtacatagaaattaaccatttttgtagaagaagttatttttcaa
gcatcgttaaaaattattcaaagcaccttatttcatatttaattttaaacatggtt
aaatgaacaacacggtgcgcaatcaggaaaacttgaaatctgaaactgtt
gttgtgatcttcttcgcaactgttcagatagcactagtgtaatgttaagagtgc
gcgaatataatggaatataatggatcacacctcctgccatcaggtaaacgt
ctctgttatcacatatttccaactattaaatttttaccttttacagttttacattttttt
gaaaaaagtaactttttgtcttcaaaatccctgacgaaaatatcaaatatttta
atcgagactgcagaggaaccgattgatgatttggaaaatccagctttacct
gtgtaagaactgaaaagtttcataaccctagggtattcccagttacattcccc
actggctaacaatagcacccagtttttcatcacctttcttcaaatttctcggcg
atttgttaaaaacaaaatttgtgtcccttctctgatatctctatgtctctaaacac
aagttcatcggaaaacgaaggagggtaggtgttggttgggctcccgaagt
gaaaatagaagagcaagaatagaatattagagagagagtgcagagagg



gcgggatagctcccgggattccgttttcttcttctttatcttcaacgatgatgtg
tgtgcgtgttgtatagattctgttgctcccccacaactcgctccgaaggctca
atacaattcaattgatattggaggagagcctaccggagtgggaggataag
aagaaacataagaagaagaagaagaagaagcatgcttctggtttttgatgc
tatgaaaacggcacaaaaagatgattgaggtcccttttcaataccttctctca
tctttcaaatcccattgaaacctaaaacttctcaccacgctttaccattgttctc
caaaaacttatagcaatgtctataacttttttatctctgaaaagcagtgttccat
ttttctttttcctattttatttcaattgtttctcacatttcgtttggattctttgcttgtca
accagcttcttcttccacttttaccgtctaattttcagggcagggagccatca
aacccacgaccactagatccatATGGTCTCCAAGGGAGAGGA
GCTCATCAAGGAGAACATGCACATGAAGCTCTACATGG
AGGGAACCGTCGACAACCACCACTTCAAGTGCACCTC
CGAGGGAGAGGGAAAGCCATACGAGGGAACCCAAAC
CATGCGTATCAAGGTCGTCGAGGGAGGACCACTCCCA
TTCGCCTTCGACATCCTCGCCACCTCCTTCCTCTACG
GCTCCAAGACCTTCATCAACCACACCCAAGGAATCCC
AGACTTCTTCAAGCAATCCTTCCCAGAGGGATTCACCT
GGGAGCGTGTCACCACCTACGAGGACGGAGGAGTCC
TCACCGCCACCCAAGACACCTCCCTCCAAGACGGAT
GCCTCATCTACAACGTCAAGgtaagtttaaacatatatatactaac
taaccctgattatttaaattttcagATCCGTGGAGTCAACTTCACC
TCCAACGGACCAGTCATGCAAAAGAAGACCCTCGGAT
GGGAGGCCTTCACCGAGACCCTCTACCCAGCCGACG
GAGGACTGGAGGGACGTAACGACATGGCCCTCAAGC
TCGTCGGAGGTTCCCACCTCATCGCCAACGCCAAGAC
CACCTACCGTTCCAAGAAGCCAGCCAAGAACCTCAAG
ATGCCAGGAGTCTACTACGTCGACTACCGTCTGGAGC
GTATCAAGGAGGCCAACAACGAGACCTACGTCGAGCA
ACACGAGGTCGCCGTCGCCCGTTACTGCGACCTCCC
ATCCAAGCTCGGACACAAGCTTAACGGCGGAGGGTCT
TATACCGTTGTCGAGCAATATGAAAAGTCAGTGGCGAG
GCACTGTACAGGGGGAGGATCCGGCGAGGGACGTGG
CTCCCTCCTCACCTGCGGAGACGTCGAGGAGAACCC
AGGACCAGTCTCCAAGGGAGAGGAGGACAACATGGC
CTCCCTCCCAGCCACCCACGAGCTCCACATCTTCGG
GTCCATCAACGGAGTCGACTTCGACATGGTCGGACAA
GGAACCGGAAACCCAAACGACGGATACGAGGAGCTC
AACCTCAAGTCCACCAAGgtaagtttaaacagttcggtactaact
aaccatacatatttaaattttcagGGAGACCTCCAATTCTCCCCA
TGGATTCTCGTCCCACACATCGGATACGGATTCCACCA
ATACCTCCCATACCCAGACGGAATGTCCCCATTCCAAG
CCGCCATGGTCGACGGCTCCGGATACCAAGTCCACC
GTACCATGCAATTCGAGGACGGAGCCTCCCTCACCGT
CAACTACCGTTACACCTACGAGGGTTCCCACATCAAG
GGAGAGGCCCAAGTCAAGGGAACCGGATTCCCAGCC
GACGGACCAGTCATGACCAACTCCCTCACCGCCGCC
GACTGGTGCCGTTCCAAGAAGACCTACCCAAACGACA
AGgtaagtttaaacatgattttactaactaactaatctgatttaaattttcagA
CCATCATCTCCACCTTCAAGTGGTCCTACACCACCGG
AAACGGAAAGCGTTACCGTTCCACCGCCCGTACCACC
TACACCTTCGCCAAGCCAATGGCCGCCAACTACCTCA
AGAACCAACCAATGTACGTCTTCCGTAAGACCGAGCT
CAAGCACTCCAAGACCGAGCTCAACTTCAAGGAGTGG
CAAAAGGCCTTCACCGACGTCATGGGAATGGACGAGC
TCTACAAGActagtATGGTCTCTAAGGGTGAAGCCGTAAT
TAAGGAGTTCATGAGATTCAAAGTCCACATGGAAGGTT
CAATGAACGGACATGAGTTCGAGATAGAAGGAGAGGG
GGAGGGGAGACCTTATGAGGGGACCCAGACGGCCAA
GTTGAAAGTGACGAAGGGAGGTCCATTGCCCTTTTCC
TGGGACATACTGAGTCCCCAATTCATGTATGGAAGCCG
TGCGTTTATTAAGCACCCCGCTGATATCCCTGACTACTA
TAAACAATCTTTCCCGGAAGGCTTCAAGTGGGAAAGA
GTGATGAATTTCGAGGACGGCGGGGCGGTTACGGTGA
CTCAGGACACTTCCCTTGAAGACGGGACCTTAATTTAT
AAAGTAAAATTGAGGGGGACGAACTTTCCCCCCGACG
GTCCAGTAATGCAAAAAAAAACAATGGGCTGGGAAGC
CTCTACTGAAAGGTTGTATCCCGAAGACGGCGTGTTAA
AGGGAGATATTAcGATGGCTTTAAGGCTAAAGGACGGG
GGGAGGTATCTGGCGGATACGTCTACCACATACAAGGC
CAAGAAACCGGTCCAAATGCCGGGCGCTTACCTGGTC
GACAGGAAACTTGATATAACAAGTCATAATGAATATTAAG
CGGCCGCtctccaaaatcatcgttacatttttttgttttgttattttgttacatg
tatacctccatcttgatcgttaacacttgttttacttgtttcccaataaaatgttgt
tgatgctgtcatgttagggatgttttacttttatctttacttggttctcaaccttgc
cgatatttctattctactttaattgtaacctttattttgttctttgtttaatatattatta
cagggt

Pmyo-
3::mTagBFP2::sfCherry311::T2A::mNeonGreen::sfCherry
31-10::fib-1 UTR (C. elegans)

taataagttcttgaataaaataattttcccgacaaaacatgagtatttctttcga
aaataaaagtgcaggctaattagagattattctgtaattaactgcataatttgt
cacgtgccatagttttacattccactacgtcatagttcttaaaatactaatctc
ctgaaaatagaagtaggtgaagaaagtttaattatcagttctaaaatgacaa
ttgatctttggaatatgttctgaaactaccgatcattgaacagatgctatttgaa
tgatatagaattgtatatttgcaatttctgaaacgcgttcttaaaggcacacag
attaattcaaaagtaagcttctcacaccttttctctcgttatggtggccgatttt



gagttttgtgtgtgattgctttttcacaatcagtgttttcaggattatgtgatgaa
ctagatcttcaagtttcgttacatttcatatgttttcggaactcacgaagtacat
attgggtattgtgctcaaaaaattcagcaatcagcttcgctccgctgacttta
gaacccaaaaaaatagtatggccaaactgactgtgttacgatcatttcaattt
ttcaatacatatttaagatttctaagagtaagaaggtcaaaaactgttctgga
atacatatatatttttcaggttacaattagtcaaaaagtgcactgaaatatacg
ttttaatttcacgaataacccaattagttcaatgtatttttggtcaaccaacgtta
aagtttggcttccaaccaattatcatttctgatcaaccacaatgttttttctttatc
tgcaagttaattttttatttttatccagatgtttggcatatttttcaattcttcactag
cgcccacttcttgcacttccggcgccctgaatctaatgcatctgttgcaaga
attgaaagaccaatcaacacattgttttcttcacgagatactgaagaaaatg
aataaaaacagagaaaaagagccatgtgattagtgacaactgttgctaac
agataccatagcttggacttggtacgtgatggcaacgtatgggtcaacaaa
aatgattgcagagggggtgcaaaacagtcaagtcgagaaaatatgaaaa
acagaaaacaaagaacagaaaaatgggtttgagagtcagtataatttataa
aagaaaaattgtacatagaaattaaccatttttgtagaagaagttatttttcaa
gcatcgttaaaaattattcaaagcaccttatttcatatttaattttaaacatggtt
aaatgaacaacacggtgcgcaatcaggaaaacttgaaatctgaaactgtt
gttgtgatcttcttcgcaactgttcagatagcactagtgtaatgttaagagtgc
gcgaatataatggaatataatggatcacacctcctgccatcaggtaaacgt
ctctgttatcacatatttccaactattaaatttttaccttttacagttttacattttttt
gaaaaaagtaactttttgtcttcaaaatccctgacgaaaatatcaaatatttta
atcgagactgcagaggaaccgattgatgatttggaaaatccagctttacct
gtgtaagaactgaaaagtttcataaccctagggtattcccagttacattcccc
actggctaacaatagcacccagtttttcatcacctttcttcaaatttctcggcg
atttgttaaaaacaaaatttgtgtcccttctctgatatctctatgtctctaaacac
aagttcatcggaaaacgaaggagggtaggtgttggttgggctcccgaagt
gaaaatagaagagcaagaatagaatattagagagagagtgcagagagg
gcgggatagctcccgggattccgttttcttcttctttatcttcaacgatgatgtg
tgtgcgtgttgtatagattctgttgctcccccacaactcgctccgaaggctca
atacaattcaattgatattggaggagagcctaccggagtgggaggataag
aagaaacataagaagaagaagaagaagaagcatgcttctggtttttgatgc
tatgaaaacggcacaaaaagatgattgaggtcccttttcaataccttctctca
tctttcaaatcccattgaaacctaaaacttctcaccacgctttaccattgttctc
caaaaacttatagcaatgtctataacttttttatctctgaaaagcagtgttccat
ttttctttttcctattttatttcaattgtttctcacatttcgtttggattctttgcttgtca
accagcttcttcttccacttttaccgtctaattttcagggcagggagccatca
aacccacgaccactagatccatATGGTCTCCAAGGGAGAGGA
GCTCATCAAGGAGAACATGCACATGAAGCTCTACATGG
AGGGAACCGTCGACAACCACCACTTCAAGTGCACCTC
CGAGGGAGAGGGAAAGCCATACGAGGGAACCCAAAC
CATGCGTATCAAGGTCGTCGAGGGAGGACCACTCCCA
TTCGCCTTCGACATCCTCGCCACCTCCTTCCTCTACG
GCTCCAAGACCTTCATCAACCACACCCAAGGAATCCC
AGACTTCTTCAAGCAATCCTTCCCAGAGGGATTCACCT
GGGAGCGTGTCACCACCTACGAGGACGGAGGAGTCC
TCACCGCCACCCAAGACACCTCCCTCCAAGACGGAT
GCCTCATCTACAACGTCAAGgtaagtttaaacatatatatactaac
taaccctgattatttaaattttcagATCCGTGGAGTCAACTTCACC
TCCAACGGACCAGTCATGCAAAAGAAGACCCTCGGAT
GGGAGGCCTTCACCGAGACCCTCTACCCAGCCGACG
GAGGACTGGAGGGACGTAACGACATGGCCCTCAAGC
TCGTCGGAGGTTCCCACCTCATCGCCAACGCCAAGAC
CACCTACCGTTCCAAGAAGCCAGCCAAGAACCTCAAG
ATGCCAGGAGTCTACTACGTCGACTACCGTCTGGAGC
GTATCAAGGAGGCCAACAACGAGACCTACGTCGAGCA
ACACGAGGTCGCCGTCGCCCGTTACTGCGACCTCCC
ATCCAAGCTCGGACACAAGCTTAACGGCGGAGGGTCT
TACACCATCGTGGAGCAGTACGAGAGAGCCGAGGCC
AGACACAGCACCGGATCCGGCGAGGGACGTGGCTCC
CTCCTCACCTGCGGAGACGTCGAGGAGAACCCAGGA
CCAGTCTCCAAGGGAGAGGAGGACAACATGGCCTCC
CTCCCAGCCACCCACGAGCTCCACATCTTCGGGTCCA
TCAACGGAGTCGACTTCGACATGGTCGGACAAGGAAC
CGGAAACCCAAACGACGGATACGAGGAGCTCAACCTC
AAGTCCACCAAGgtaagtttaaacagttcggtactaactaaccatac
atatttaaattttcagGGAGACCTCCAATTCTCCCCATGGATT
CTCGTCCCACACATCGGATACGGATTCCACCAATACCT
CCCATACCCAGACGGAATGTCCCCATTCCAAGCCGCC
ATGGTCGACGGCTCCGGATACCAAGTCCACCGTACCA
TGCAATTCGAGGACGGAGCCTCCCTCACCGTCAACTA
CCGTTACACCTACGAGGGTTCCCACATCAAGGGAGAG
GCCCAAGTCAAGGGAACCGGATTCCCAGCCGACGGA
CCAGTCATGACCAACTCCCTCACCGCCGCCGACTGG
TGCCGTTCCAAGAAGACCTACCCAAACGACAAGgtaagt
ttaaacatgattttactaactaactaatctgatttaaattttcagACCATCAT
CTCCACCTTCAAGTGGTCCTACACCACCGGAAACGGA
AAGCGTTACCGTTCCACCGCCCGTACCACCTACACCT
TCGCCAAGCCAATGGCCGCCAACTACCTCAAGAACCA
ACCAATGTACGTCTTCCGTAAGACCGAGCTCAAGCACT
CCAAGACCGAGCTCAACTTCAAGGAGTGGCAAAAGG
CCTTCACCGACGTCATGGGAATGGACGAGCTCTACAA
GActagtATGGAGGAGGACAACATGGCCATCATCAAGGA



GTTCATGAGATTCAAGGTGCACATGGAGGGAAGCGTG
AACGGCCACGAGTTCGAGATCGAGGGTGAGGGAGAG
GGACACCCCTACGAGGGTACCCAGACCGCCAGGCTG
AAGGTGACCAAGGGTGACCCCCTGCCCTTCGCCTGG
GACATCCTGAGCCCCCAGTTCATGTACGGAAGCAAGG
CCTACGTGAAGCACCCCGCCGACATCCCCGACTACTG
GAAGCTGAGCTTCCCCGAGGGATTCACCTGGGAGAG
AGTGATGAACTTCGAGGACGGCGGCGTGGTGGCCGT
GACCCAGGACAGCAGCCTGCAGGACGGCCAGTTCAT
CTACAAGGTGAAGCTGCTGGGCATCAACTTCCCCAGC
GACGGACCCGTGATGCAGAAGAAGACCATGGGTTGG
GAGGCCAGCACCGAGAGAATGTACCCCGAGGACGGC
GCCCTGAAGGGAGAGATCAACCAGAGACTGAAGCTG
AAGGACGGAGGTCACTACGACGCCGAGGTGAAGACC
ACCTACAGGGCCAAGAAGCCCGTGCAGCTGCCCGGA
GCCTACGACGTGGACATCAAGCTGGACATCACCAGCC
ACAACGAGGACTAAGCGGCCGCtctccaaaatcatcgttacatt
tttttgttttgttattttgttacatgtatacctccatcttgatcgttaacacttgtttta
cttgtttcccaataaaatgttgttgatgctgtcatgttagggatgttttacttttat
ctttacttggttctcaaccttgccgatatttctattctactttaattgtaacctttatt
ttgttctttgtttaatatattattacagggt

pD881MR-mtagBFP-split-wrmScarlet11 CACCACAATTCAGCAAATTGTGAACATCATCACGTTCAT
CTTTCCCTGGTTGCCAATGGCCCATTTTCCTGTCAGTA
ACGAGAAGGTCGCGAATTCAGGCGCTTTTTAGACTGG
TCGTAGAGACCATGAAATTCTTTTTAATTAGGTAAAAAAT
AAAAAATGactagtATGAGCGAGCTGATTAAGGAGAACAT
GCACATGAAGCTGTACATGGAGGGCACCGTGGACAAC
CATCACTTCAAGTGCACATCCGAGGGCGAAGGCAAGC
CCTACGAGGGCACCCAGACCATGAGAATCAAGGTGGT
CGAGGGCGGCCCTCTCCCCTTCGCCTTCGACATCCT
GGCTACTAGCTTCCTCTACGGCAGCAAGACCTTCATCA
ACCACACCCAGGGCATCCCCGACTTCTTCAAGCAGTC
CTTCCCTGAGGGCTTCACATGGGAGAGAGTCACCACA
TACGAAGACGGGGGCGTGCTGACCGCTACCCAGGAC
ACCAGCCTCCAGGACGGCTGCCTCATCTACAACGTCA
AGATCAGAGGGGTGAACTTCACATCCAACGGCCCTGT
GATGCAGAAGAAAACACTCGGCTGGGAGGCCTTCAC
CGAGACGCTGTACCCCGCTGACGGCGGCCTGGAAGG
CAGAAACGACATGGCCCTGAAGCTCGTGGGCGGGAG
CCATCTGATCGCAAACATCAAGACCACATATAGATCCAA
GAAACCCGCTAAGAACCTCAAGATGCCTGGCGTCTAC
TATGTGGACTACAGACTGGAAAGAATCAAGGAGGCCA
ACAACGAGACCTACGTCGAGCAGCACGAGGTGGCAG
TGGCCAGATACTGCGACCTCCCTAGCAAACTGGGGCA
CAAGCTTAATGGCGGGGGGTCTTATACCGTTGTCGAGC
AATATGAAAAGTCAGTGGCGAGGCACTGTACAGGGGG
ATAAGACGAGCTATATAAGTAActcgagTAGGGTCTCGCG
GCCGCCACCGCTGAGCAATAACTAGCATAACCCCTTG
GGGCCTCTAAACGGGTCTTGAGGGGTTTTTTGCTGAA
AGGAGGAACTATATCCGGGTAACGAATTCAAGCTTGATA
TCATTCAGGACGAGCCTCAGACTCCAGCGTAACTGGA
CTGCAATCAACTCACTGGCTCACCTTCACGGGTGGGC
CTTTCTTCGGTAGAAGTCTTCTTAATAAGATGATCTTCTT
GAGATCGTTTTGGTCTGCGCGTAATCTCTTGCTCTGAA
AACGAAAAAACCGCCTTGCAGGGCGGTTTTTCGAAGG
TTCTCTGAGCTACCAACTCTTTGAACCGAGGTAACTGG
CTTGGAGGAGCGCAGTCACCAAAACTTGTCCTTTCAG
TTTAGCCTTAACCGGCGCATGACTTCAAGACTAACTCC
TCTAAATCAATTACCAGTGGCTGCTGCCAGTGGTGCTT
TTGCATGTCTTTCCGGGTTGGACTCAAGACGATAGTTA
CCGGATAAGGCGCAGCGGTCGGACTGAACGGGGGGT
TCGTGCATACAGTCCAGCTTGGAGCGAACTGCCTACC
CGGAACTGAGTGTCAGGCGTGGAATGAGACAAACGC
GGCCATAACAGCGGAATGACACCGGTAAACCGAAAGG
CAGGAACAGGAGAGCGCACGAGGGAGCCGCCAGGG
GGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCG
CCACCACTGATTTGAGCGTCAGATTTCGTGATGCTTGT
CAGGGGGGCGGAGCCTATGGAAAAACGGCTTTGCCG
CGGCCCTCTCACTTCCCTGTTAAGTATCTTCCTGGCAT
CTTCCAGGAAATCTCCGCCCCGTTCGTAAGCCATTTCC
GCTCGCCGCAGTCGAACGACCGAGCGTAGCGAGTCA
GTGAGCGAGGAAGCGGAATATATCCTGTATCACATATTC
TGCTGACGCACCGGTGCAGCCTTTTTTCTCCTGCCAC
ATGAAGCACTTCACTGACACCCTCATCAGTGCCAACAT
AGTAAGCCAGTATACACTCCGCTAGCGCAGAAAGGCC
CACCCGAAGGTGAGCCAGGTGATTACATTTGGGCCCT
CATTAGAAAAACTCATCGAGCATCAAATGAAATTGCAAT
TTATTCATATCAGGATTATCAATACCATATTTTTGAAAAAG
CCGTTTCTGTAATGAAGGAGAAAACTCACCGAGGCAG
TTCCATAGGATGGCAAGATCCTGGTATCGGTCTGCGAT
TCCGACTCGTCCAACATCAATACAACCTATTAATTTCCC
CTCGTCAAAAATAAGGTTATCAAGTGAGAAATCACCATG
AGTGACGACTGAATCCGGTGAGAATGGCAAAAGTTTAT



GCATTTCTTTCCAGACTTGTTCAACAGGCCAGCCATTA
CGCTCGTCATCAAAATCACTCGCATCAACCAAACCGTT
ATTCATTCGTGATTGCGCCTGAGCGAGGCGAAATACGC
GATCGCTGTTAAAAGGACAATTACAAACAGGAATCGAG
TGCAACCGGCGCAGGAACACTGCCAGCGCATCAACA
ATATTTTCACCTGAATCAGGATATTCTTCTAATACCTGGA
ACGCTGTTTTTCCGGGGATCGCAGTGGTGAGTAACCAT
GCATCATCAGGAGTACGGATAAAATGCTTGATGGTCGG
AAGTGGCATAAATTCCGTCAGCCAGTTTAGTCTGACCA
TCTCATCTGTAACATCATTGGCAACGCTACCTTTGCCAT
GTTTCAGAAACAACTCTGGCGCATCGGGCTTCCCATAC
AAGCGATAGATTGTCGCACCTGATTGCCCGACATTATC
GCGAGCCCATTTATACCCATATAAATCAGCATCCATGTT
GGAATTTAATCGCGGCCTCGACGTTTCCCGTTGAATAT
GGCTCATAGCTCCTGAAAATCTCGATAACTCAAAAAATA
CGCCCGGTAGTGATCTTATTTCATTATGGTGAAAGTTGG
AACCTCTTACGTGCCGATCAAGAAGACGGTCAAAAGC
CTCCGGTCGGAGGCTTTTGACTTTCTGCTATGGAGGT
CAGGTATGATTTAAATGGTCAGTATTGAGCGATATCTAGA
GAATTCGTC

pRSET-split-wrmScarlet1-10 GATCTCGATCCCGCGAAATTAATACGACTCACTATAGGG
AGACCACAACGGTTTCCCTCTAGAAATAATTTTGTTTAA
CTTTAAGAAGGAGATATACATATGGTCTCTAAGGGTGAA
GCCGTAATTAAGGAGTTCATGAGATTCAAAGTCCACAT
GGAAGGTTCAATGAACGGACATGAGTTCGAGATAGAA
GGAGAGGGGGAGGGGAGACCTTATGAGGGGACCCAG
ACGGCCAAGTTGAAAGTGACGAAGGGAGGTCCATTGC
CCTTTTCCTGGGACATACTGAGTCCCCAATTCATGTATG
GAAGCCGTGCGTTTATTAAGCACCCCGCTGATATCCCT
GACTACTATAAACAATCTTTCCCGGAAGGCTTCAAGTG
GGAAAGAGTGATGAATTTCGAGGACGGCGGGGCGGTT
ACGGTGACTCAGGACACTTCCCTTGAAGACGGGACCT
TAATTTATAAAGTAAAATTGAGGGGGACGAACTTTCCCC
CCGACGGTCCAGTAATGCAAAAAAAAACAATGGGCTG
GGAAGCCTCTACTGAAAGGTTGTATCCCGAAGACGGC
GTGTTAAAGGGAGATATTACGATGGCTTTAAGGCTAAAG
GACGGGGGGAGGTATCTGGCGGATACGTCTACCACAT
ACAAGGCCAAGAAACCGGTCCAAATGCCGGGCGCTTA
CCTGGTCGACAGGAAACTTGATATAACAAGTCATAATGA
ATATTAAGTTGGTGGTGGCGGATCAGAAGCTCGAGATC
TGCAGCTGGTACCATGGAATTCGAAGCTTGATCCGGCT
GCTAACAAAGCCCGAAAGGAAGCTGAGTTGGCTGCTG
CCACCGCTGAGCAATAACTAGCATAACCCCTTGGGGC
CTCTAAACGGGTCTTGAGGGGTTTTTTGCTGAAAGGAG
GAACTATATCCGGATCTGGCGTAATAGCGAAGAGGCCC
GCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAA
TGGCGAATGGGACGCGCCCTGTAGCGGCGCATTAAGC
GCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCT
ACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTT
TCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCC
CCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTC
CGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACT
TGATTAGGGTGATGGTTCACGTAGTGGGCCATCGCCCT
GATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACG
TTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACA
CTCAACCCTATCTCGGTCTATTCTTTTGATTTATAAGGGA
TTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGA
TTTAACAAAAATTTAACGCGAATTTTAACAAAATATTAAC
GCTTACAATTTAGGTGGCACTTTTCGGGGAAATGTGCG
CGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATA
TGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTC
AATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTT
CCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCC
TTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTA
AAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTT
ACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAG
AGTTTTCGCCCCGAAGAACGTTTTCCAATGATGAGCAC
TTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTATT
GACGCCGGGCAAGAGCAACTCGGTCGCCGCATACAC
TATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACA
GAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTA
TGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGC
CAACTTACTTCTGACAACGATCGGAGGACCGAAGGAG
CTAACCGCTTTTTTGCACAACATGGGGGATCATGTAAC
TCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCC
ATACCAAACGACGAGCGTGACACCACGATGCCTGTAG
CAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAA
CTACTTACTCTAGCTTCCCGGCAACAATTAATAGACTGG
ATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCT
CGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCT
GGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCA
GCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAG
TTATCTACACGACGGGGAGTCAGGCAACTATGGATGAA



CGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGAT
TAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATA
CTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGAT
CTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAAT
CCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGAC
CCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTT
TTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACC
ACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAG
CTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAG
AGCGCAGATACCAAATACTGTTCTTCTAGTGTAGCCGTA
GTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCT
ACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGC
TGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGAC
TCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGG
GCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGG
AGCGAACGACCTACACCGAACTGAGATACCTACAGCG
TGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGA
AAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGA
ACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAAC
GCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCT
CTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGG
GGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCT
TTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCAC
ATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAAC
CGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCG
CAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGA
GGAAGCGGAAGAGCGCCCAATACGCAAACCGCCTCT
CCCCGCGCGTTGGCCGATTCATTAATGCAG

p416-TEF-MembraneSignal-tagBFP-split-wrmScarlet11 gacgaaagggcctcgtgatacgcctatttttataggttaatgtcatgataata
atggtttcttaggacggatcgcttgcctgtaacttacacgcgcctcgtatcttt
taatgatggaataatttgggaatttactctgtgtttatttatttttatgttttgtatttg
gattttagaaagtaaataaagaaggtagaagagttacggaatgaagaaaa
aaaaataaacaaaggtttaaaaaatttcaacaaaaagcgtactttacatata
tatttattagacaagaaaagcagattaaatagatatacattcgattaacgata
agtaaaatgtaaaatcacaggattttcgtgtgtggtcttctacacagacaag
atgaaacaattcggcattaatacctgagagcaggaagagcaagataaaa
ggtagtatttgttggcgatccccctagagtcttttacatcttcggaaaacaaa
aactattttttctttaatttctttttttactttctatttttaatttatatatttatattaaaa
aatttaaattataattatttttatagcacgtgatgaaaaggacccaggtggca
cttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattc
aaatatgtatccgctcatgagacaataaccctgataaatgcttcaataatatt
gaaaaaggaagagtatgagtattcaacatttccgtgtcgcccttattccctttt
ttgcggcattttgccttcctgtttttgctcacccagaaacgctggtgaaagtaa
aagatgctgaagatcagttgggtgcacgagtgggttacatcgaactggatc
tcaacagcggtaagatccttgagagttttcgccccgaagaacgttttccaat
gatgagcacttttaaagttctgctatgtggcgcggtattatcccgtattgacg
ccgggcaagagcaactcggtcgccgcatacactattctcagaatgacttg
gttgagtactcaccagtcacagaaaagcatcttacggatggcatgacagta
agagaattatgcagtgctgccataaccatgagtgataacactgcggccaa
cttacttctgacaacgatcggaggaccgaaggagctaaccgcttttttgca
caacatgggggatcatgtaactcgccttgatcgttgggaaccggagctga
atgaagccataccaaacgacgagcgtgacaccacgatgcctgtagcaat
ggcaacaacgttgcgcaaactattaactggcgaactacttactctagcttcc
cggcaacaattaatagactggatggaggcggataaagttgcaggaccact
tctgcgctcggcccttccggctggctggtttattgctgataaatctggagcc
ggtgagcgtgggtctcgcggtatcattgcagcactggggccagatggtaa
gccctcccgtatcgtagttatctacacgacggggagtcaggcaactatgga
tgaacgaaatagacagatcgctgagataggtgcctcactgattaagcattg
gtaactgtcagaccaagtttactcatatatactttagattgatttaaaacttcatt
tttaatttaaaaggatctaggtgaagatcctttttgataatctcatgaccaaaat
cccttaacgtgagttttcgttccactgagcgtcagaccccgtagaaaagatc
aaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaa
aaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctacca
actctttttccgaaggtaactggcttcagcagagcgcagataccaaatactg
tccttctagtgtagccgtagttaggccaccacttcaagaactctgtagcacc
gcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggc
gataagtcgtgtcttaccgggttggactcaagacgatagttaccggataag
gcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttg
gagcgaacgacctacaccgaactgagatacctacagcgtgagctatgag
aaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaa
gcggcagggtcggaacaggagagcgcacgagggagcttccaggggga
aacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcg
tcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccag
caacgcggcctttttacggttcctggccttttgctggccttttgctcacatgttc
tttcctgcgttatcccctgattctgtggataaccgtattaccgcctttgagtga
gctgataccgctcgccgcagccgaacgaccgagcgcagcgagtcagtg
agcgaggaagcggaagagcgcccaatacgcaaaccgcctctccccgc
gcgttggccgattcattaatgcagctggcacgacaggtttcccgactggaa
agcgggcagtgagcgcaacgcaattaatgtgagttacctcactcattaggc
accccaggctttacactttatgcttccggctcctatgttgtgtggaattgtgag
cggataacaatttcacacaggaaacagctatgaccatgattacgccaagc
gcgcaattaaccctcactaaagggaacaaaagctggagctcgacatgga
ggcccagaataccctccttgacagtcttgacgtgcgcagctcaggggcat



gatgtgactgtcgcccgtacatttagcccatacatccccatgtataatcattt
gcatccatacattttgatggccgcacggcgcgaagcaaaaattacggctc
ctcgctgcagacctgcgagcagggaaacgctcccctcacagacgcgttg
aattgtccccacgccgcgcccctgtagagaaatataaaaggttaggatttg
ccactgaggttcttctttcatatacttccttttaaaatcttgctaggatacagttc
tcacatcacatccgaacataaacaaccATGGGTTTTATATCATCTA
TCCTATGTTGCAGCTCTGAAACTACGCAGAGTAACTCC
AACTCAGCGTATAGGCAACAGCAATCCactagtATGAGC
GAGCTGATTAAGGAGAACATGCACATGAAGCTGTACAT
GGAGGGCACCGTGGACAACCATCACTTCAAGTGCACA
TCCGAGGGCGAAGGCAAGCCCTACGAGGGCACCCAG
ACCATGAGAATCAAGGTGGTCGAGGGCGGCCCTCTC
CCCTTCGCCTTCGACATCCTGGCTACTAGCTTCCTCTA
CGGCAGCAAGACCTTCATCAACCACACCCAGGGCATC
CCCGACTTCTTCAAGCAGTCCTTCCCTGAGGGCTTCA
CATGGGAGAGAGTCACCACATACGAAGACGGGGGCG
TGCTGACCGCTACCCAGGACACCAGCCTCCAGGACG
GCTGCCTCATCTACAACGTCAAGATCAGAGGGGTGAA
CTTCACATCCAACGGCCCTGTGATGCAGAAGAAAACA
CTCGGCTGGGAGGCCTTCACCGAGACGCTGTACCCC
GCTGACGGCGGCCTGGAAGGCAGAAACGACATGGCC
CTGAAGCTCGTGGGCGGGAGCCATCTGATCGCAAACA
TCAAGACCACATATAGATCCAAGAAACCCGCTAAGAAC
CTCAAGATGCCTGGCGTCTACTATGTGGACTACAGACT
GGAAAGAATCAAGGAGGCCAACAACGAGACCTACGTC
GAGCAGCACGAGGTGGCAGTGGCCAGATACTGCGAC
CTCCCTAGCAAACTGGGGCACAAGCTTAATGGCGGGG
GGTCTTATACCGTTGTCGAGCAATATGAAAAGTCAGTG
GCGAGGCACTGTACAGGGGGATAAGACGAGCTATATAA
GTAActcgagactgacaataaaaagattcttgttttcaagaacttgtcatttg
tatagtttttttatattgtagttgttctattttaatcaaatgttagcgtgatttatatttt
ttttcgcctcgacatcatctgcccagatgcgaagttaagtgcgcagaaagt
aatatcatgcgtcaatcgtatgtgaatgctggtcgctatactgggtacccaat
tcgccctatagtgagtcgtattacgcgcgctcactggccgtcgttttacaac
gtcgtgactgggaaaaccctggcgttacccaacttaatcgccttgcagcac
atccccctttcgccagctggcgtaatagcgaagaggcccgcaccgatcg
cccttcccaacagttgcgcagcctgaatggcgaatggcgcgacgcgccc
tgtagcggcgcattaagcgcggcgggtgtggtggttacgcgcagcgtgac
cgctacacttgccagcgccctagcgcccgctcctttcgctttcttcccttcct
ttctcgccacgttcgccggctttccccgtcaagctctaaatcgggggctcc
ctttagggttccgatttagtgctttacggcacctcgaccccaaaaaacttgat
tagggtgatggttcacgtagtgggccatcgccctgatagacggtttttcgcc
ctttgacgttggagtccacgttctttaatagtggactcttgttccaaactggaa
caacactcaaccctatctcggtctattcttttgatttataagggattttgccgat
ttcggcctattggttaaaaaatgagctgatttaacaaaaatttaacgcgaattt
taacaaaatattaacgtttacaatttcctgatgcggtattttctccttacgcatct
gtgcggtatttcacaccgcatagggtaataactgatataattaaattgaagct
ctaatttgtgagtttagtatacatgcatttacttataatacagttttttagttttgct
ggccgcatcttctcaaatatgcttcccagcctgcttttctgtaacgttcaccct
ctaccttagcatcccttccctttgcaaatagtcctcttccaacaataataatgt
cagatcctgtagagaccacatcatccacggttctatactgttgacccaatgc
gtctcccttgtcatctaaacccacaccgggtgtcataatcaaccaatcgtaa
ccttcatctcttccacccatgtctctttgagcaataaagccgataacaaaatc
tttgtcgctcttcgcaatgtcaacagtacccttagtatattctccagtagatag
ggagcccttgcatgacaattctgctaacatcaaaaggcctctaggttccttt
gttacttcttctgccgcctgcttcaaaccgctaacaatacctgggcccacca
caccgtgtgcattcgtaatgtctgcccattctgctattctgtatacacccgca
gagtactgcaatttgactgtattaccaatgtcagcaaattttctgtcttcgaag
agtaaaaaattgtacttggcggataatgcctttagcggcttaactgtgccctc
catggaaaaatcagtcaagatatccacatgtgtttttagtaaacaaattttgg
gacctaatgcttcaactaactccagtaattccttggtggtacgaacatccaat
gaagcacacaagtttgtttgcttttcgtgcatgatattaaatagcttggcagca
acaggactaggatgagtagcagcacgttccttatatgtagctttcgacatga
tttatcttcgtttcctgcaggtttttgttctgtgcagttgggttaagaatactggg
caatttcatgtttcttcaacactacatatgcgtatatataccaatctaagtctgt
gctccttccttcgttcttccttctgttcggagattaccgaatcaaaaaaatttca
aagaaaccgaaatcaaaaaaaagaataaaaaaaaaatgatgaattgaatt
gaaaagctgtggtatggtgcactctcagtacaatctgctctgatgccgcata
gttaagccagccccgacacccgccaacacccgctgacgcgccctgacg
ggcttgtctgctcccggcatccgcttacagacaagctgtgaccgtctccgg
gagctgcatgtgtcagaggttttcaccgtcatcaccgaaacgcgcga

pRS423-GPD-split-wrmScarlet1-10 TCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACA
CATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAA
GCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGC
GTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAA
CTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACC
ATAAATTCCCGTTTTAAGAGCTTGGTGAGCGCTAGGAG
TCACTGCCAGGTATCGTTTGAACACGGCATTAGTCAGG
GAAGTCATAACACAGTCCTTTCCCGCAATTTTCTTTTTC
TATTACTCTTGGCCTCCTCTAGTACACTCTATATTTTTTTA
TGCCTCGGTAATGATTTTCATTTTTTTTTTTCCCCTAGCG
GATGACTCTTTTTTTTTCTTAGCGATTGGCATTATCACAT
AATGAATTATACATTATATAAAGTAATGTGATTTCTTCGAA



GAATATACTAAAAAATGAGCAGGCAAGATAAACGAAGG
CAAAGATGACAGAGCAGAAAGCCCTAGTAAAGCGTATT
ACAAATGAAACCAAGATTCAGATTGCGATCTCTTTAAAG
GGTGGTCCCCTAGCGATAGAGCACTCGATCTTCCCAG
AAAAAGAGGCAGAAGCAGTAGCAGAACAGGCCACAC
AATCGCAAGTGATTAACGTCCACACAGGTATAGGGTTT
CTGGACCATATGATACATGCTCTGGCCAAGCATTCCGG
CTGGTCGCTAATCGTTGAGTGCATTGGTGACTTACACA
TAGACGACCATCACACCACTGAAGACTGCGGGATTGC
TCTCGGTCAAGCTTTTAAAGAGGCCCTACTGGCGCGT
GGAGTAAAAAGGTTTGGATCAGGATTTGCGCCTTTGGA
TGAGGCACTTTCCAGAGCGGTGGTAGATCTTTCGAAC
AGGCCGTACGCAGTTGTCGAACTTGGTTTGCAAAGGG
AGAAAGTAGGAGATCTCTCTTGCGAGATGATCCCGCAT
TTTCTTGAAAGCTTTGCAGAGGCTAGCAGAATTACCCT
CCACGTTGATTGTCTGCGAGGCAAGAATGATCATCACC
GTAGTGAGAGTGCGTTCAAGGCTCTTGCGGTTGCCAT
AAGAGAAGCCACCTCGCCCAATGGTACCAACGATGTT
CCCTCCACCAAAGGTGTTCTTATGTAGTGACACCGATT
ATTTAAAGCTGCAGCATACGATATATATACATGTGTATATAT
GTATACCTATGAATGTCAGTAAGTATGTATACGAACAGTA
TGATACTGAAGATGACAAGGTAATGCATCATTCTATACGT
GTCATTCTGAACGAGGCGCGCTTTCCTTTTTTCTTTTTG
CTTTTTCTTTTTTTTTCTCTTGAACTCGACGGATCTATGC
GGTGTGAAATACCGCACAGATGCGTAAGGAGAAAATAC
CGCATCAGGAAATTGTAAACGTTAATATTTTGTTAAAATT
CGCGTTAAATTTTTGTTAAATCAGCTCATTTTTTAACCAA
TAGGCCGAAATCGGCAAAATCCCTTATAAATCAAAAGAA
TAGACCGAGATAGGGTTGAGTGTTGTTCCAGTTTGGAA
CAAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCA
AAGGGCGAAAAACCGTCTATCAGGGCGATGGCCCACT
ACGTGAACCATCACCCTAATCAAGTTTTTTGGGGTCGA
GGTGCCGTAAAGCACTAAATCGGAACCCTAAAGGGAG
CCCCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAA
CGTGGCGAGAAAGGAAGGGAAGAAAGCGAAAGGAGC
GGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCACGCT
GCGCGTAACCACCACACCCGCCGCGCTTAATGCGCC
GCTACAGGGCGCGTCGCGCCATTCGCCATTCAGGCT
GCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTC
TTCGCTATTACGCCAGCTGGCGAAAGGGGGATGTGCT
GCAAGGCGATTAAGTTGGGTAACGCCAGGGTTTTCCC
AGTCACGACGTTGTAAAACGACGGCCAGTGAGCGCG
CGTAATACGACTCACTATAGGGCGAATTGGGTACCGGG
CCCCCCCgagctcagtttatcattatcaatactcgccatttcaaagaata
cgtaaataattaatagtagtgattttcctaactttatttagtcaaaaaattagcct
tttaattctgctgtaacccgtacatgcccaaaatagggggcgggttacaca
gaatatataacatcgtaggtgtctgggtgaacagtttattcctggcatccact
aaatataatggagcccgctttttaagctggcatccagaaaaaaaaagaatc
ccagcaccaaaatattgttttcttcaccaaccatcagttcataggtccattctc
ttagcgcaactacagagaacaggggcacaaacaggcaaaaaacgggc
acaacctcaatggagtgatgcaacctgcctggagtaaatgatgacacaag
gcaattgacccacgcatgtatctatctcattttcttacaccttctattaccttctg
ctctctctgatttggaaaaagctgaaaaaaaaggttgaaaccagttccctga
aattattcccctacttgactaataagtatataaagacggtaggtattgattgta
attctgtaaatctatttcttaaacttcttaaattctacttttatagttagtctttttttta
gttttaaaacaccagaacttagtttcgacggattctagaactagtATGGTC
TCTAAGGGTGAAGCCGTAATTAAGGAGTTCATGAGATT
CAAAGTCCACATGGAAGGTTCAATGAACGGACATGAGT
TCGAGATAGAAGGAGAGGGGGAGGGGAGACCTTATGA
GGGGACCCAGACGGCCAAGTTGAAAGTGACGAAGGG
AGGTCCATTGCCCTTTTCCTGGGACATACTGAGTCCCC
AATTCATGTATGGAAGCCGTGCGTTTATTAAGCACCCC
GCTGATATCCCTGACTACTATAAACAATCTTTCCCGGAA
GGCTTCAAGTGGGAAAGAGTGATGAATTTCGAGGACG
GCGGGGCGGTTACGGTGACTCAGGACACTTCCCTTG
AAGACGGGACCTTAATTTATAAAGTAAAATTGAGGGGGA
CGAACTTTCCCCCCGACGGTCCAGTAATGCAAAAAAA
AACAATGGGCTGGGAAGCCTCTACTGAAAGGTTGTATC
CCGAAGACGGCGTGTTAAAGGGAGATATTACGATGGCT
TTAAGGCTAAAGGACGGGGGGAGGTATCTGGCGGATA
CGTCTACCACATACAAGGCCAAGAAACCGGTCCAAAT
GCCGGGCGCTTACCTGGTCGACAGGAAACTTGATATAA
CAAGTCATAATGAATATTAActcgagtcatgtaattagttatgtcacg
cttacattcacgccctccccccacatccgctctaaccgaaaaggaaggag
ttagacaacctgaagtctaggtccctatttatttttttatagttatgttagtattaa
gaacgttatttatatttcaaatttttcttttttttctgtacagacgcgtgtacgcat
gtaacattatactgaaaaccttgcttgagaaggttttgggacgctcgaaggc
tttaatttgcggccggtacccaattcTTCTAGAGCGGCCGCCACC
GCGGTGGAGCTCCAGCTTTTGTTCCCTTTAGTGAGGG
TTAATTGCGCGCTTGGCGTAATCATGGTCATAGCTGTTT
CCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAA
CATAGGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGT
GCCTAATGAGTGAGGTAACTCACATTAATTGCGTTGCG



CTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGC
CAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAG
GCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCT
CACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCG
AGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTAT
CCACAGAATCAGGGGATAACGCAGGAAAGAACATGTG
AGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAA
GGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCC
CCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGA
GGTGGCGAAACCCGACAGGACTATAAAGATACCAGGC
GTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTT
CCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTC
TCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACG
CTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCA
AGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCG
ACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCC
AACCCGGTAAGACACGACTTATCGCCACTGGCAGCAG
CCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGG
CGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTAC
GGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCT
GCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGC
TCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTG
GTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAA
AAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGG
GTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGG
ATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAG
ATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAG
TATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTA
ATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGT
TCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACT
ACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTG
CAATGATACCGCGAGACCCACGCTCACCGGCTCCAGA
TTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAG
CGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCC
AGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTT
CGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCT
ACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGG
CTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTT
ACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTC
CTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCC
GCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAAT
TCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTG
ACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTG
TATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATA
CGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGT
GCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCT
CAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAA
CCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTAC
TTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGG
CAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGA
AATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGA
AGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATAT
TTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGC
GCACATTTCCCCGAAAAGTGCCACCTGAACGAAGCAT
CTGTGCTTCATTTTGTAGAACAAAAATGCAACGCGAGA
GCGCTAATTTTTCAAACAAAGAATCTGAGCTGCATTTTT
ACAGAACAGAAATGCAACGCGAAAGCGCTATTTTACCA
ACGAAGAATCTGTGCTTCATTTTTGTAAAACAAAAATGC
AACGCGAGAGCGCTAATTTTTCAAACAAAGAATCTGAG
CTGCATTTTTACAGAACAGAAATGCAACGCGAGAGCG
CTATTTTACCAACAAAGAATCTATACTTCTTTTTTGTTCTA
CAAAAATGCATCCCGAGAGCGCTATTTTTCTAACAAAG
CATCTTAGATTACTTTTTTTCTCCTTTGTGCGCTCTATAAT
GCAGTCTCTTGATAACTTTTTGCACTGTAGGTCCGTTAA
GGTTAGAAGAAGGCTACTTTGGTGTCTATTTTCTCTTCC
ATAAAAAAAGCCTGACTCCACTTCCCGCGTTTACTGATT
ACTAGCGAAGCTGCGGGTGCATTTTTTCAAGATAAAGG
CATCCCCGATTATATTCTATACCGATGTGGATTGCGCATA
CTTTGTGAACAGAAAGTGATAGCGTTGATGATTCTTCAT
TGGTCAGAAAATTATGAACGGTTTCTTCTATTTTGTCTCT
ATATACTACGTATAGGAAATGTTTACATTTTCGTATTGTTT
TCGATTCACTCTATGAATAGTTCTTACTACAATTTTTTTGT
CTAAAGAGTAATACTAGAGATAAACATAAAAAATGTAGAG
GTCGAGTTTAGATGCAAGTTCAAGGAGCGAAAGGTGG
ATGGGTAGGTTATATAGGGATATAGCACAGAGATATATAG
CAAAGAGATACTTTTGAGCAATGTTTGTGGAAGCGGTAT
TCGCAATATTTTAGTAGCTCGTTACAGTCCGGTGCGTTT
TTGGTTTTTTGAAAGTGCGTCTTCAGAGCGCTTTTGGT
TTTCAAAAGCGCTCTGAAGTTCCTATACTTTCTAGAGAA
TAGGAACTTCGGAATAGGAACTTCAAAGCGTTTCCGAA
AACGAGCGCTTCCGAAAATGCAACGCGAGCTGCGCA
CATACAGCTCACTGTTCACGTCGCACCTATATCTGCGT
GTTGCCTGTATATATATATACATGAGAAGAACGGCATAGT



GCGTGTTTATGCTTAAATGCGTACTTATATGCGTCTATTTA
TGTAGGATGAAAGGTAGTCTAGTACCTCCTGTGATATTAT
CCCATTCCATGCGGGGTATCGTATGCTTCCTTCAGCAC
TACCCTTTAGCTGTTCTATATGCTGCCACTCCTCAATTG
GATTAGTCTCATCCTTCAATGCTATCATTTCCTTTGATATT
GGATCATCTAAGAAACCATTATTATCATGACATTAACCTAT
AAAAATAGGCGTATCACGAGGCCCTTTCGTC

p416-GPD-MembraneSignal-tagBFP-mScarlet gacgaaagggcctcgtgatacgcctatttttataggttaatgtcatgataata
atggtttcttaggacggatcgcttgcctgtaacttacacgcgcctcgtatcttt
taatgatggaataatttgggaatttactctgtgtttatttatttttatgttttgtatttg
gattttagaaagtaaataaagaaggtagaagagttacggaatgaagaaaa
aaaaataaacaaaggtttaaaaaatttcaacaaaaagcgtactttacatata
tatttattagacaagaaaagcagattaaatagatatacattcgattaacgata
agtaaaatgtaaaatcacaggattttcgtgtgtggtcttctacacagacaag
atgaaacaattcggcattaatacctgagagcaggaagagcaagataaaa
ggtagtatttgttggcgatccccctagagtcttttacatcttcggaaaacaaa
aactattttttctttaatttctttttttactttctatttttaatttatatatttatattaaaa
aatttaaattataattatttttatagcacgtgatgaaaaggacccaggtggca
cttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattc
aaatatgtatccgctcatgagacaataaccctgataaatgcttcaataatatt
gaaaaaggaagagtatgagtattcaacatttccgtgtcgcccttattccctttt
ttgcggcattttgccttcctgtttttgctcacccagaaacgctggtgaaagtaa
aagatgctgaagatcagttgggtgcacgagtgggttacatcgaactggatc
tcaacagcggtaagatccttgagagttttcgccccgaagaacgttttccaat
gatgagcacttttaaagttctgctatgtggcgcggtattatcccgtattgacg
ccgggcaagagcaactcggtcgccgcatacactattctcagaatgacttg
gttgagtactcaccagtcacagaaaagcatcttacggatggcatgacagta
agagaattatgcagtgctgccataaccatgagtgataacactgcggccaa
cttacttctgacaacgatcggaggaccgaaggagctaaccgcttttttgca
caacatgggggatcatgtaactcgccttgatcgttgggaaccggagctga
atgaagccataccaaacgacgagcgtgacaccacgatgcctgtagcaat
ggcaacaacgttgcgcaaactattaactggcgaactacttactctagcttcc
cggcaacaattaatagactggatggaggcggataaagttgcaggaccact
tctgcgctcggcccttccggctggctggtttattgctgataaatctggagcc
ggtgagcgtgggtctcgcggtatcattgcagcactggggccagatggtaa
gccctcccgtatcgtagttatctacacgacggggagtcaggcaactatgga
tgaacgaaatagacagatcgctgagataggtgcctcactgattaagcattg
gtaactgtcagaccaagtttactcatatatactttagattgatttaaaacttcatt
tttaatttaaaaggatctaggtgaagatcctttttgataatctcatgaccaaaat
cccttaacgtgagttttcgttccactgagcgtcagaccccgtagaaaagatc
aaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaa
aaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctacca
actctttttccgaaggtaactggcttcagcagagcgcagataccaaatactg
tccttctagtgtagccgtagttaggccaccacttcaagaactctgtagcacc
gcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggc
gataagtcgtgtcttaccgggttggactcaagacgatagttaccggataag
gcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttg
gagcgaacgacctacaccgaactgagatacctacagcgtgagctatgag
aaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaa
gcggcagggtcggaacaggagagcgcacgagggagcttccaggggga
aacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcg
tcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccag
caacgcggcctttttacggttcctggccttttgctggccttttgctcacatgttc
tttcctgcgttatcccctgattctgtggataaccgtattaccgcctttgagtga
gctgataccgctcgccgcagccgaacgaccgagcgcagcgagtcagtg
agcgaggaagcggaagagcgcccaatacgcaaaccgcctctccccgc
gcgttggccgattcattaatgcagctggcacgacaggtttcccgactggaa
agcgggcagtgagcgcaacgcaattaatgtgagttacctcactcattaggc
accccaggctttacactttatgcttccggctcctatgttgtgtggaattgtgag
cggataacaatttcacacaggaaacagctatgaccatgattacgccaagc
gcgcaattaaccctcactaaagggaacaaaagctggagctcagtttatcat
tatcaatactcgccatttcaaagaatacgtaaataattaatagtagtgattttc
ctaactttatttagtcaaaaaattagccttttaattctgctgtaacccgtacatg
cccaaaatagggggcgggttacacagaatatataacatcgtaggtgtctg
ggtgaacagtttattcctggcatccactaaatataatggagcccgctttttaa
gctggcatccagaaaaaaaaagaatcccagcaccaaaatattgttttcttc
accaaccatcagttcataggtccattctcttagcgcaactacagagaacag
gggcacaaacaggcaaaaaacgggcacaacctcaatggagtgatgcaa
cctgcctggagtaaatgatgacacaaggcaattgacccacgcatgtatcta
tctcattttcttacaccttctattaccttctgctctctctgatttggaaaaagctg
aaaaaaaaggttgaaaccagttccctgaaattattcccctacttgactaata
agtatataaagacggtaggtattgattgtaattctgtaaatctatttcttaaactt
cttaaattctacttttatagttagtcttttttttagttttaaaacaccagaacttagtt
tcgacggattctagaATGGGTTTTATATCATCTATCCTATGTTG
CAGCTCTGAAACTACGCAGAGTAACTCCAACTCAGCG
TATAGGCAACAGCAATCCactagtATGAGCGAGCTGATTA
AGGAGAACATGCACATGAAGCTGTACATGGAGGGCAC
CGTGGACAACCATCACTTCAAGTGCACATCCGAGGGC
GAAGGCAAGCCCTACGAGGGCACCCAGACCATGAGA
ATCAAGGTGGTCGAGGGCGGCCCTCTCCCCTTCGCC
TTCGACATCCTGGCTACTAGCTTCCTCTACGGCAGCAA
GACCTTCATCAACCACACCCAGGGCATCCCCGACTTC
TTCAAGCAGTCCTTCCCTGAGGGCTTCACATGGGAGA



GAGTCACCACATACGAAGACGGGGGCGTGCTGACCG
CTACCCAGGACACCAGCCTCCAGGACGGCTGCCTCA
TCTACAACGTCAAGATCAGAGGGGTGAACTTCACATCC
AACGGCCCTGTGATGCAGAAGAAAACACTCGGCTGG
GAGGCCTTCACCGAGACGCTGTACCCCGCTGACGGC
GGCCTGGAAGGCAGAAACGACATGGCCCTGAAGCTC
GTGGGCGGGAGCCATCTGATCGCAAACATCAAGACCA
CATATAGATCCAAGAAACCCGCTAAGAACCTCAAGATG
CCTGGCGTCTACTATGTGGACTACAGACTGGAAAGAAT
CAAGGAGGCCAACAACGAGACCTACGTCGAGCAGCA
CGAGGTGGCAGTGGCCAGATACTGCGACCTCCCTAG
CAAACTGGGGCACAAGCTTAATGGCGGGGGGTCTATG
GTCTCTAAGGGTGAAGCCGTAATTAAGGAGTTCATGAG
ATTCAAAGTCCACATGGAAGGTTCAATGAACGGACATG
AGTTCGAGATAGAAGGAGAGGGGGAGGGGAGACCTTA
TGAGGGGACCCAGACGGCCAAGTTGAAAGTGACGAA
GGGAGGTCCATTGCCCTTTTCCTGGGACATACTGAGT
CCCCAATTCATGTATGGAAGCCGTGCGTTTACAAAACA
CCCCGCTGATATCCCTGACTACTATAAACAATCTTTCCC
GGAAGGCTTCAAGTGGGAAAGAGTGATGAATTTCGAG
GACGGCGGGGCGGTTACGGTGACTCAGGACACTTCC
CTTGAAGACGGGACCTTAATTTATAAAGTAAAATTGAGG
GGGACGAACTTTCCCCCCGACGGTCCAGTAATGCAAA
AAAAAACAATGGGCTGGGAAGCCTCTACTGAAAGGTT
GTATCCCGAAGACGGCGTGTTAAAGGGAGATATTAAGA
TGGCTTTAAGGCTAAAGGACGGGGGGAGGTATCTGGC
GGATTTTAAAACCACATACAAGGCCAAGAAACCGGTCC
AAATGCCGGGCGCTTACAATGTCGACAGGAAACTTGAT
ATAACAAGTCATAATGAAGACTATACCGTTGTCGAGCAA
TATGAAAGGTCAGAAGGGAGGCACTCTACAGGGGGAA
TGGACGAGCTATATAAGTAActcgagtcatgtaattagttatgtcac
gcttacattcacgccctccccccacatccgctctaaccgaaaaggaagga
gttagacaacctgaagtctaggtccctatttatttttttatagttatgttagtatta
agaacgttatttatatttcaaatttttcttttttttctgtacagacgcgtgtacgcat
gtaacattatactgaaaaccttgcttgagaaggttttgggacgctcgaaggc
tttaatttgcggccggtacccaattcgccctatagtgagtcgtattacgcgcg
ctcactggccgtcgttttacaacgtcgtgactgggaaaaccctggcgttac
ccaacttaatcgccttgcagcacatccccctttcgccagctggcgtaatag
cgaagaggcccgcaccgatcgcccttcccaacagttgcgcagcctgaat
ggcgaatggcgcgacgcgccctgtagcggcgcattaagcgcggcgggt
gtggtggttacgcgcagcgtgaccgctacacttgccagcgccctagcgcc
cgctcctttcgctttcttcccttcctttctcgccacgttcgccggctttccccgt
caagctctaaatcgggggctccctttagggttccgatttagtgctttacggca
cctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggccatc
gccctgatagacggtttttcgccctttgacgttggagtccacgttctttaatag
tggactcttgttccaaactggaacaacactcaaccctatctcggtctattcttt
tgatttataagggattttgccgatttcggcctattggttaaaaaatgagctgatt
taacaaaaatttaacgcgaattttaacaaaatattaacgtttacaatttcctgat
gcggtattttctccttacgcatctgtgcggtatttcacaccgcatagggtaata
actgatataattaaattgaagctctaatttgtgagtttagtatacatgcatttact
tataatacagttttttagttttgctggccgcatcttctcaaatatgcttcccagc
ctgcttttctgtaacgttcaccctctaccttagcatcccttccctttgcaaatag
tcctcttccaacaataataatgtcagatcctgtagagaccacatcatccacg
gttctatactgttgacccaatgcgtctcccttgtcatctaaacccacaccggg
tgtcataatcaaccaatcgtaaccttcatctcttccacccatgtctctttgagc
aataaagccgataacaaaatctttgtcgctcttcgcaatgtcaacagtaccc
ttagtatattctccagtagatagggagcccttgcatgacaattctgctaacat
caaaaggcctctaggttcctttgttacttcttctgccgcctgcttcaaaccgct
aacaatacctgggcccaccacaccgtgtgcattcgtaatgtctgcccattct
gctattctgtatacacccgcagagtactgcaatttgactgtattaccaatgtc
agcaaattttctgtcttcgaagagtaaaaaattgtacttggcggataatgcctt
tagcggcttaactgtgccctccatggaaaaatcagtcaagatatccacatgt
gtttttagtaaacaaattttgggacctaatgcttcaactaactccagtaattcct
tggtggtacgaacatccaatgaagcacacaagtttgtttgcttttcgtgcatg
atattaaatagcttggcagcaacaggactaggatgagtagcagcacgttcc
ttatatgtagctttcgacatgatttatcttcgtttcctgcaggtttttgttctgtgca
gttgggttaagaatactgggcaatttcatgtttcttcaacactacatatgcgta
tatataccaatctaagtctgtgctccttccttcgttcttccttctgttcggagatt
accgaatcaaaaaaatttcaaagaaaccgaaatcaaaaaaaagaataaa
aaaaaaatgatgaattgaattgaaaagctgtggtatggtgcactctcagtac
aatctgctctgatgccgcatagttaagccagccccgacacccgccaacac
ccgctgacgcgccctgacgggcttgtctgctcccggcatccgcttacaga
caagctgtgaccgtctccgggagctgcatgtgtcagaggttttcaccgtcat
caccgaaacgcgcga

Table S6. Adult lifespans of strains in this study



Strain Events

/ n

initial

Mean

lifespan +/-

SEM (Days)

Median

lifespan

% mean

lifespan

change vs. N2

P-value

(log-rank)

vs. N2

N2E 105 / 134 20.20 +/- 0.74 17

CF4582 118 / 136 19.27 +/- 0.57 17 -4.60 0.19

CF4587 109 / 129 19.56 +/- 0.64 17 -3.17 0.29

WBM1126 112 / 127 19.31 +/- 0.61 17 -4.41 0.28

CF4610 108 / 128 20.18 +/- 0.69 17 -0.10 0.92

Strain Events

/ n

initial

Mean

lifespan +/-

SEM (Days)

Median

lifespan

% mean

lifespan change

vs. WBM1126

P-value

(log-

rank) vs.

N2

WBM1126 112 / 127 19.31 +/- 0.61 17

CF4610 108 / 128 20.18 +/- 0.69 17 4.51 0.33

Table S7. Mammalian cell screen oligo pool sequences

Sequence
ACCACTTCCAGCACCGGTTCCANNANNGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCANNCNNGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCANNGCCANNGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCANNGCCCNNGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCANNGCCGGTANNGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCANNGCCGGTCNNGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCANNGCCGGTGCAANNCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCANNGCCGGTGCACNNCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCANNGCCGGTGCAGTGANNGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCANNGCCGGTGCAGTGCNNGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCANNGCCGGTGCAGTGCCTANNCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCANNGCCGGTGCAGTGCCTCNNCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCANNGCCGGTGCAGTGCCTGGCANNGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCANNGCCGGTGCAGTGCCTGGCCNNGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCANNGCCGGTGCAGTGCCTGGCCACANNCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCANNGCCGGTGCAGTGCCTGGCCACCNNCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCANNGCCGGTGCAGTGCCTGGCCACGCTANNCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCANNGCCGGTGCAGTGCCTGGCCACGCTCNNCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCANNGCCGGTGCAGTGCCTGGCCACGCTCTTANNGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCANNGCCGGTGCAGTGCCTGGCCACGCTCTTCNNGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCANNGCCGGTGCAGTGCCTGGCCACGCTCTTCTCANNCTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCANNGCCGGTGCAGTGCCTGGCCACGCTCTTCTCCNNCTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCANNGCCGGTGCAGTGCCTGGCCACGCTCTTCTCGTAANNCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCANNGCCGGTGCAGTGCCTGGCCACGCTCTTCTCGTACNNCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCANNGCCGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGANNCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCANNGCCGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCNNCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCANNGCCGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCANNCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCANNGCCGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCNNCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCANNGCCGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACANNGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCANNGCCGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCNNGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCANNGCCGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACANNGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCANNGCCGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACCNNGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCANNGCCGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTANNGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCANNGCCGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTCNNGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCCNNANNGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCCNNCNNGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCCNNGCCANNGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC



ACCACTTCCAGCACCGGTTCCCNNGCCCNNGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCCNNGCCGGTANNGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCCNNGCCGGTCNNGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCCNNGCCGGTGCAANNCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCCNNGCCGGTGCACNNCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCCNNGCCGGTGCAGTGANNGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCCNNGCCGGTGCAGTGCNNGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCCNNGCCGGTGCAGTGCCTANNCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCCNNGCCGGTGCAGTGCCTCNNCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCCNNGCCGGTGCAGTGCCTGGCANNGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCCNNGCCGGTGCAGTGCCTGGCCNNGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCCNNGCCGGTGCAGTGCCTGGCCACANNCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCCNNGCCGGTGCAGTGCCTGGCCACCNNCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCCNNGCCGGTGCAGTGCCTGGCCACGCTANNCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCCNNGCCGGTGCAGTGCCTGGCCACGCTCNNCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCCNNGCCGGTGCAGTGCCTGGCCACGCTCTTANNGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCCNNGCCGGTGCAGTGCCTGGCCACGCTCTTCNNGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCCNNGCCGGTGCAGTGCCTGGCCACGCTCTTCTCANNCTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCCNNGCCGGTGCAGTGCCTGGCCACGCTCTTCTCCNNCTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCCNNGCCGGTGCAGTGCCTGGCCACGCTCTTCTCGTAANNCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCCNNGCCGGTGCAGTGCCTGGCCACGCTCTTCTCGTACNNCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCCNNGCCGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGANNCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCCNNGCCGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCNNCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCCNNGCCGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCANNCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCCNNGCCGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCNNCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCCNNGCCGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACANNGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCCNNGCCGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCNNGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCCNNGCCGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACANNGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCCNNGCCGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACCNNGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCCNNGCCGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTANNGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCCNNGCCGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTCNNGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCANNANNGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCANNCNNGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCANNGGTANNGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCANNGGTCNNGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCANNGGTGCAANNCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCANNGGTGCACNNCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCANNGGTGCAGTGANNGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCANNGGTGCAGTGCNNGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCANNGGTGCAGTGCCTANNCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCANNGGTGCAGTGCCTCNNCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCANNGGTGCAGTGCCTGGCANNGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCANNGGTGCAGTGCCTGGCCNNGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCANNGGTGCAGTGCCTGGCCACANNCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCANNGGTGCAGTGCCTGGCCACCNNCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCANNGGTGCAGTGCCTGGCCACGCTANNCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCANNGGTGCAGTGCCTGGCCACGCTCNNCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCANNGGTGCAGTGCCTGGCCACGCTCTTANNGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCANNGGTGCAGTGCCTGGCCACGCTCTTCNNGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCANNGGTGCAGTGCCTGGCCACGCTCTTCTCANNCTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCANNGGTGCAGTGCCTGGCCACGCTCTTCTCCNNCTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCANNGGTGCAGTGCCTGGCCACGCTCTTCTCGTAANNCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCANNGGTGCAGTGCCTGGCCACGCTCTTCTCGTACNNCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCANNGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGANNCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCANNGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCNNCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCANNGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCANNCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCANNGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCNNCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCANNGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACANNGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCANNGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCNNGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCANNGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACANNGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCANNGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACCNNGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCANNGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTANNGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCANNGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTCNNGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCCNNANNGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCCNNCNNGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCCNNGGTANNGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCCNNGGTCNNGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCCNNGGTGCAANNCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCCNNGGTGCACNNCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCCNNGGTGCAGTGANNGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCCNNGGTGCAGTGCNNGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCCNNGGTGCAGTGCCTANNCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCCNNGGTGCAGTGCCTCNNCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCCNNGGTGCAGTGCCTGGCANNGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCCNNGGTGCAGTGCCTGGCCNNGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCCNNGGTGCAGTGCCTGGCCACANNCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCCNNGGTGCAGTGCCTGGCCACCNNCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCCNNGGTGCAGTGCCTGGCCACGCTANNCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCCNNGGTGCAGTGCCTGGCCACGCTCNNCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCCNNGGTGCAGTGCCTGGCCACGCTCTTANNGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCCNNGGTGCAGTGCCTGGCCACGCTCTTCNNGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCCNNGGTGCAGTGCCTGGCCACGCTCTTCTCANNCTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCCNNGGTGCAGTGCCTGGCCACGCTCTTCTCCNNCTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCCNNGGTGCAGTGCCTGGCCACGCTCTTCTCGTAANNCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCCNNGGTGCAGTGCCTGGCCACGCTCTTCTCGTACNNCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCCNNGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGANNCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCCNNGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCNNCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCCNNGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCANNCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCCNNGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCNNCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCCNNGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACANNGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCCNNGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCNNGGTGTAGCCACTAGTCCCACCCGATCC



ACCACTTCCAGCACCGGTTCCGCCCNNGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACANNGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCCNNGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACCNNGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCCNNGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTANNGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCCNNGGTGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTCNNGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCANNANNGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCANNCNNGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCANNGCAANNCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCANNGCACNNCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCANNGCAGTGANNGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCANNGCAGTGCNNGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCANNGCAGTGCCTANNCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCANNGCAGTGCCTCNNCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCANNGCAGTGCCTGGCANNGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCANNGCAGTGCCTGGCCNNGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCANNGCAGTGCCTGGCCACANNCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCANNGCAGTGCCTGGCCACCNNCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCANNGCAGTGCCTGGCCACGCTANNCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCANNGCAGTGCCTGGCCACGCTCNNCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCANNGCAGTGCCTGGCCACGCTCTTANNGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCANNGCAGTGCCTGGCCACGCTCTTCNNGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCANNGCAGTGCCTGGCCACGCTCTTCTCANNCTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCANNGCAGTGCCTGGCCACGCTCTTCTCCNNCTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCANNGCAGTGCCTGGCCACGCTCTTCTCGTAANNCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCANNGCAGTGCCTGGCCACGCTCTTCTCGTACNNCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCANNGCAGTGCCTGGCCACGCTCTTCTCGTACTGANNCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCANNGCAGTGCCTGGCCACGCTCTTCTCGTACTGCNNCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCANNGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCANNCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCANNGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCNNCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCANNGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACANNGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCANNGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCNNGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCANNGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACANNGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCANNGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACCNNGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCANNGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTANNGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCANNGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTCNNGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCCNNANNGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCCNNCNNGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCCNNGCAANNCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCCNNGCACNNCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCCNNGCAGTGANNGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCCNNGCAGTGCNNGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCCNNGCAGTGCCTANNCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCCNNGCAGTGCCTCNNCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCCNNGCAGTGCCTGGCANNGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCCNNGCAGTGCCTGGCCNNGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCCNNGCAGTGCCTGGCCACANNCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCCNNGCAGTGCCTGGCCACCNNCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCCNNGCAGTGCCTGGCCACGCTANNCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCCNNGCAGTGCCTGGCCACGCTCNNCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCCNNGCAGTGCCTGGCCACGCTCTTANNGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCCNNGCAGTGCCTGGCCACGCTCTTCNNGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCCNNGCAGTGCCTGGCCACGCTCTTCTCANNCTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCCNNGCAGTGCCTGGCCACGCTCTTCTCCNNCTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCCNNGCAGTGCCTGGCCACGCTCTTCTCGTAANNCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCCNNGCAGTGCCTGGCCACGCTCTTCTCGTACNNCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCCNNGCAGTGCCTGGCCACGCTCTTCTCGTACTGANNCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCCNNGCAGTGCCTGGCCACGCTCTTCTCGTACTGCNNCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCCNNGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCANNCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCCNNGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCNNCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCCNNGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACANNGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCCNNGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCNNGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCCNNGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACANNGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCCNNGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACCNNGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCCNNGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTANNGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCCNNGCAGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTCNNGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTANNANNCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTANNCNNCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTANNGTGANNGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTANNGTGCNNGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTANNGTGCCTANNCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTANNGTGCCTCNNCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTANNGTGCCTGGCANNGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTANNGTGCCTGGCCNNGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTANNGTGCCTGGCCACANNCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTANNGTGCCTGGCCACCNNCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTANNGTGCCTGGCCACGCTANNCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTANNGTGCCTGGCCACGCTCNNCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTANNGTGCCTGGCCACGCTCTTANNGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTANNGTGCCTGGCCACGCTCTTCNNGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTANNGTGCCTGGCCACGCTCTTCTCANNCTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTANNGTGCCTGGCCACGCTCTTCTCCNNCTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTANNGTGCCTGGCCACGCTCTTCTCGTAANNCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTANNGTGCCTGGCCACGCTCTTCTCGTACNNCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTANNGTGCCTGGCCACGCTCTTCTCGTACTGANNCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTANNGTGCCTGGCCACGCTCTTCTCGTACTGCNNCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTANNGTGCCTGGCCACGCTCTTCTCGTACTGCTCANNCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTANNGTGCCTGGCCACGCTCTTCTCGTACTGCTCCNNCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTANNGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACANNGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTANNGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCNNGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTANNGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACANNGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTANNGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACCNNGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTANNGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTANNGCCACTAGTCCCACCCGATCC



ACCACTTCCAGCACCGGTTCCGCCGCCGGTANNGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTCNNGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTCNNANNCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTCNNCNNCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTCNNGTGANNGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTCNNGTGCNNGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTCNNGTGCCTANNCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTCNNGTGCCTCNNCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTCNNGTGCCTGGCANNGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTCNNGTGCCTGGCCNNGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTCNNGTGCCTGGCCACANNCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTCNNGTGCCTGGCCACCNNCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTCNNGTGCCTGGCCACGCTANNCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTCNNGTGCCTGGCCACGCTCNNCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTCNNGTGCCTGGCCACGCTCTTANNGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTCNNGTGCCTGGCCACGCTCTTCNNGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTCNNGTGCCTGGCCACGCTCTTCTCANNCTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTCNNGTGCCTGGCCACGCTCTTCTCCNNCTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTCNNGTGCCTGGCCACGCTCTTCTCGTAANNCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTCNNGTGCCTGGCCACGCTCTTCTCGTACNNCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTCNNGTGCCTGGCCACGCTCTTCTCGTACTGANNCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTCNNGTGCCTGGCCACGCTCTTCTCGTACTGCNNCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTCNNGTGCCTGGCCACGCTCTTCTCGTACTGCTCANNCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTCNNGTGCCTGGCCACGCTCTTCTCGTACTGCTCCNNCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTCNNGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACANNGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTCNNGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCNNGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTCNNGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACANNGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTCNNGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACCNNGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTCNNGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTANNGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTCNNGTGCCTGGCCACGCTCTTCTCGTACTGCTCCACCACGGTCNNGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTGCAANNANNGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTGCAANNCNNGGCCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTGCAANNCCTANNCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTGCAANNCCTCNNCACGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTGCAANNCCTGGCANNGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTGCAANNCCTGGCCNNGCTCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTGCAANNCCTGGCCACANNCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTGCAANNCCTGGCCACCNNCTTCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTGCAANNCCTGGCCACGCTANNCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTGCAANNCCTGGCCACGCTCNNCTCGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTGCAANNCCTGGCCACGCTCTTANNGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTGCAANNCCTGGCCACGCTCTTCNNGTACTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTGCAANNCCTGGCCACGCTCTTCTCANNCTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTGCAANNCCTGGCCACGCTCTTCTCCNNCTGCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTGCAANNCCTGGCCACGCTCTTCTCGTAANNCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
ACCACTTCCAGCACCGGTTCCGCCGCCGGTGCAANNCCTGGCCACGCTCTTCTCGTACNNCTCCACCACGGTGTAGCCACTAGTCCCACCCGATCC
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