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Supplementary Figure 1. Chloroplast and mitochondrial base editing strategy. Because cp-DdCBE and mt-DdCBE preproteins (precursor proteins) respectively contain a chloroplast transit peptide (CTP) or a mitochondrial targeting signal (MTS), they are imported into chloroplasts and mitochondria after translation in plant cells. The preproteins cross the outer and inner organelle membranes, after which CTP and MTS are respectively cleaved by stromal processing peptidase and mitochondrial processing peptidase, and cp-DdCBE and mt-DdCBE (the mature proteins) take on their final conformation.
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Supplementary Figure 2. Frequencies of base editing in the psbB gene. Plasmids encoding the cp-DdCBE pair Left-G1333-N + Right-G1333-C, which is targeted to the chloroplast psbB gene, were transfected into rapeseed protoplasts, after which base editing efficiencies in the spacer region were analyzed by targeted deep sequencing. TALE-binding regions, target cytosines, and converted nucleotides are shown in blue, orange, and red, respectively. Frequencies (mean±s.d.) were calculated from n=3 independent experiments. 
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Supplementary Figure 3. Base editing efficiencies in the mitochondrial RPS14 gene. Plasmids encoding the mt-DdCBE pair Left-G1333-N + Right-G1333-C, which is targeted to the RPS14 gene, were transfected into rapeseed protoplasts, after which the efficiencies of C-to-T conversion were analyzed by targeted deep sequencing. TALE binding regions, target cytosines, and converted nucleotides are shown in blue, orange, and red, respectively. Frequencies (mean±s.d.) were calculated from n=3 independent experiments. 
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Supplementary Figure 4. Chloroplast genome targeted base editing efficiencies in calli. The frequencies and patterns of DdCBE-mediated base editing at targeted sites in 16s rDNA and psbA in lettuce and rapeseed calli after 4 weeks of culture. Converted nucleotides in the spacer region are shown in red.
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Supplementary Figure 5. Mitochondrial genome targeted base editing efficiencies in calli. The frequencies and patterns of DdCBE-mediated base editing at targeted sites in the ATP6 and RPS14 genes in rapeseed calli, revealed by targeted deep sequencing. Converted nucleotides in the target spacer regions are shown in red. 
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Supplementary Figure 6. DNA-free base editing. Frequencies and patterns of base editing in the chloroplast at the targeted site in 16s rDNA after transfection of DdCBE mRNAs into lettuce protoplasts. Targeted deep sequencing was performed after protoplasts were incubated for 7 days. Converted nucleotides in the target spacer region are shown in red.

Supplementary Table 1. PCR primers used in this study.

	Primer name
	Primer sequence (5’-3’)
	Purpose

	16s nested F
	GCTCGCGTCTGATTAGCTAG
	Targeted deep sequencing 16s rDNA 1st PCR

	16s nested R
	AACGAATTCACCGCCGTATG
	Targeted deep sequencing 16s rDNA 1st PCR

	16s 2nd F
	ACACTCTTTCCCTACACGACGCTCTTCCGATCT CGTATCGACCCGTGCAGT
	Targeted deep sequencing 16s rDNA 2nd PCR

	16s 2nd R
	GACTGGAGTTCAGACGTGTGCTCTTCCGATCT GGCACCCCTCTCTTTCAAGA
	Targeted deep sequencing 16s rDNA 2nd PCR

	PA nested F
	GACTGCAATTTTAGAGAGACGC
	Targeted deep sequencing psbA1st PCR

	PA nested R
	CGTTCATGCATAACTTCCATACC
	Targeted deep sequencing psbA1st PCR

	PA 2nd Bn F
	ACACTCTTTCCCTACACGACGCTCTTCCGATCT ATTGTTCTACACTTTTTACTTGG
	Targeted deep sequencing psbA 2nd PCR in rapeseed

	PA 2nd Bn, Ls R
	GACTGGAGTTCAGACGTGTGCTCTTCCGATCT ATTCCTAGAGGCATACCATC
	Targeted deep sequencing psbA 2nd PCR

	PA 2nd Ls F
	ACACTCTTTCCCTACACGACGCTCTTCCGATCT TTGTTCTACACTTCTTACTTGG
	Targeted deep sequencing psbA 2nd PCR in lettuce

	PB nested F
	GGTTTGCCTTGGTATCGTGT
	Targeted deep sequencing psbB1st PCR

	PB nested R
	ACTCAACAGTTACACCTACTTGT
	Targeted deep sequencing psbB1st PCR

	PB 2nd F
	ACACTCTTTCCCTACACGACGCTCTTCCGATCT TTGGCATTGGGTATATTGGGA
	Targeted deep sequencing psbB 2nd PCR

	PB 2nd R
	GACTGGAGTTCAGACGTGTGCTCTTCCGATCT TCGGATACCCATATTCCAGGAC
	Targeted deep sequencing psbB 2nd PCR

	ATP6 nested F
	GTCCCCACTTGACCAATTTGA
	Targeted deep sequencing ATP61st PCR

	ATP6 nested R
	ATAGTCCAAGCGAACCCACT
	Targeted deep sequencing ATP61st PCR

	ATP6 2nd F
	ACACTCTTTCCCTACACGACGCTCTTCCGATCT TAGCTTCACAGTGACAAGTC
	Targeted deep sequencing ATP6 2nd PCR

	ATP6 2nd R
	GACTGGAGTTCAGACGTGTGCTCTTCCGATCT GCTTAATGCGCGAAAACAAT
	Targeted deep sequencing ATP6 2nd PCR

	RPS14 nested F
	ACACAAGATGAGACTTTACCACT
	Targeted deep sequencing RPS141st PCR

	RPS14 nested R
	GGGAGCATACTTGACAGGAAA
	Targeted deep sequencing RPS141st PCR

	RPS14 2nd F
	ACACTCTTTCCCTACACGACGCTCTTCCGATCT AGTTGTCCAAGTTGCCAAGA
	Targeted deep sequencing RPS14 2nd PCR

	RPS14 2nd R
	GACTGGAGTTCAGACGTGTGCTCTTCCGATCT TCTATTGGTTTGGTGGTTGCT
	Targeted deep sequencing RPS14 2nd PCR

	mRNA F
	TTCATCTCATCCGTTTAGAAGCT
	mRNA IVT template

	mRNA R
	CCATTTGCATTTTGATGTCCGA
	mRNA IVT template





Supplementary sequences 1. DNA sequences of plasmid components.

Parsley ubiquitin promoter
CTAGCAACGATTGTACAATTGCTTCTTTAAAAAAGGAAGAAAGAAAGAAAGAAAAGAATCAACATCAGCGTTAACAAACGGCCCCGTTACGGCCCAAACGGTCATATAGAGTAACGGCGTTAAGCGTTGAAAGACTCCTATCGAAATACGTAACCGCAAACGTGTCATAGTCAGATCCCCTCTTCCTTCACCGCCTCAAACACAAAAATAATCTTCTACAGCCTATATATACAACCCCCCCTTCTATCTCTCCTTTCTCACAATTCATCATCTTTCTTTCTCTACCCCCAATTTTAAGAAATCCTCTCTTCTCCTCTTCATTTTCAAGGTAAATCTCTCTCTCTCTCTCTCTCTCTGTTATTCCTTGTTTTAATTAGGTATGTATTATTGCTAGTTTGTTAATCTGCTTATCTTATGTATGCCTTATGTGAATATCTTTATCTTGTTCATCTCATCCGTTTAGAAGCTATAAATTTGTTGATTTGACTGTGTATCTACACGTGGTTATGTTTATATCTAATCAGATATGAATTTCTTCATATTGTTGCGTTTGTGTGTACCAATCCGAAATCGTTGATTTTTTTCATTTAATCGTGTAGCTAATTGTACGTATACATATGGATCTACGTATCAATTGTTCATCTGTTTGTGTTTGTATGTATACAGATCTGAAAACATCACTTCTCTCATCTGATTGTGTTGTTACATACATAGATATAGATCTGTTATATCATTTTTTTTATTAATTGTGTATATATATATGTGCATAGATCTGGATTACATGATTGTGATTATTTACATGATTTTGTTATTTACGTATGTATATATGTAGATCTGGACTTTTTGGAGTTGTTGACTTGATTGTATTTGTGTGTGTATATGTGTGTTCTGATCTTGATATGTTATGTATGTGCAGC

T7 promoter
TAATACGACTCACTATAGG

pea3A terminator
CAGGCCTCCCAGCTTTCGTCCGTATCATCGGTTTCGACAACGTTCGTCAAGTTCAATGCATCAGTTTCATTGCCCACACACCAGAATCCTACTAAGTTTGAGTATTATGGCATTGGAAAAGCTGTTTTCTTCTATCATTTGTTCTGCTTGTAATTTACTGTGTTCTTTCAGTTTTTGTTTTCGGACATCAAAATGCAAATGGATGGATAAGAGTTAATAAATGATATGGTCCTTTTGTTCATTCTCAAATTATTATTATCTGTTGTTTTTACTTTAATGGGTTGAATTTAAGTAAGAAAGGAACTAACAGTGTGATATTAAGGTGCAATGTTAGACATATAAAACAGTCTTTCACCTCTCTTTGGTTATGTCTTGAATTGGTTTGTTTCTTCACTTATCTGTGTAATCAAGTTTACTATGAGTCTATGATCAAGTAATTATGCAATCAAGTTAAGTACAGTATAGGCTT


Supplementary sequences 2. Amino acid sequences of DdCBE components.
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Supplementary sequences 3. Amino acid sequences of TALE repeats.
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image4.png
Lettuce 16s rDNA

WT  ATGAAACTCAAAGGA -2,
ATGAAACTtAAAGGA 0.82 %
gn C:ﬁlzus ATGAAAtTtAAAGGA 067 %
3 ATGAAACTCAAAGaA  0.33 %
8| oy | ATGAAACTEAAAGGA  1.02%
o ATGAAAtTtAAAGGA 062 %
E: iz | ATGAAACTEAAAGGA  0.66 %
Z ATGAAAtTtAAAGGA 033 %
2| cus | ATGAAACTLAAAGGA  0.35%
ATGAAAtTtAAAGGA  0.19 %
Lettuce psbA
WT  GACCTTGGATTGCTGTTG (- > %,
GACCTTaaATTGCTGTTG 291 %
C#1 | GAttTTGGATTGCTGTTG  0.26 %
g GAttTTaaATTGCTGTTG 022 %
& GACCTTaaATTGCTGTTG 3.1 %
8| c#2 | GAttTTaaATTGCTGTTG  051%
5 aACCTTaaATTGCTGTTG  0.29 %
= GACCTTaaATTGCTGTTG  1.36 %
2| c#3 | GAtCTTGGATTGCTGTTG 045 %
3 GACCTTGGATTaCTGTTG 0.25%
5 GACCTTaaATTGCTGTTG 2.31%
c#4 | GACCTTGaATTGCTGTTG  0.27 %
GAttTTGGATTGCTGTTG 0.24 %

Rapeseed 16s rDNA
WT ATGAAACTCAAAGGA CCGloTA

G1333N-Left + G1333C-Right

C#1

C#2

ATGAAATTEAAAGGA
ATGAAACTCAAAaaA
ATaAAAtTtAAAaaA
ATGAAALTtAAAGaA
ATGAAATTTAAAGGA
ATGAAACTCAAAaaA
ATGAAACTtAAAaaA

conversions (%)
0.32 %

0.25 %
0.1 %
0.10 %
0.84 %
0.28 %
0.10 %
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Rapeseed atpé
WT GGGATTTCAAAGAC CGloTA

= conversions (%)
< 2| c#1 | GGGATTTTAAAGAC — 24.92%
[y
23 GGGATTTtAAAGAC  041%
32|92 |GGGATTTtAMAGAC  0.13%
O +

Rapeseed RPS14
WT TCTTTCGAATTTATCGT

E| oy | TCTTTCAAATTTATCGT  052%
5k TCTTTtGAATTTATCGT  0.30 %
23 TCTTTCaAATTTATCaT  1.00 %
85| c#2 | TCTTTCaAATTTATCGT 053 %
o+ TCTTTCGAATTTATCaT 037 %





image6.png
Lettuce 16s rDNA

AAA AAA C-G-to-T'A
WT  ATG cTc GGA conversioons (%)
ATGAAACTTAAAGGA 253 %
ATGAAAtTtAAAGGA 245%

ATGAAACTCAAAGaA 083 %

Loft.G1397-N + Right. G1397.C ATaAAACTCAAAGGA 10.39 %

eft- -N + Right- -
mRNA ATGAAACTtAAAGGA  8.02%
AT2AAACTtAAAGGA 061 %

ATGAAACTtAAAGGA 793 %
ATaAAACTCAAAGGA 587 %
ATaAAACTtAAAGGA 045%

Left-G1333-N + Right- G1333-C
mRNA

Left-G1397-C + Right- G1397-N
mRNA
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AtinfA CTP-3xHA-N terminal domain
MLQLCSTFRPQLLLPCQFRFTNGVLIPQINYVASNSVVNIRPMIRCQRASGGRGGANRSKPAK
PQVKEGSNKTVIEGLVTESLPNGMFRVDLENGDNILGYICGKIRKNFIRILPGDKVKVEMSVYDS
TKGRIIFRMSSRDYPYDVPDYAGYPYDVPDYAGYPYDVPDYAMDIADLRTLGYSQQQQEKIKP
KVRSTVAQHHEALVGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEATHEAIVGVGKQWS
GARALEALLTVAGELRGPPLQLDTGQLLKIAKRGGVTAVEAVHAWRNALTGAPL

AtRbcS CTP-3xFLAG-N terminal domain
MASSMLSSATMVASPAQATMVAPFNGLKSSAAFPATRKANNDITSITSNGGRVNCMQVWPPI
GKKKFETLSYLPDLTDSEDYKDHDGDYKDHDIDYKDDDDKMDIADLRTLGYSQQQQEKIKPKV
RSTVAQHHEALVGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEATHEAIVGVGKRGAGA
RALEALLTVAGELRGPPLQLDTGQLLKIAKRGGVTAVEAVHAWRNALTGAPL

AtATPase gamma subunit MTS-3xHA-N terminal domain
MAMAVFRREGRRLLPSIAARPIAAIRSPLSSDQEEGLLGVRSISTQVVRNRMKSVKNIQKITKAM
KMVAASKLRAVQYPYDVPDYAGYPYDVPDYAGYPYDVPDYAMDIADLRTLGYSQQQQEKIKP
KVRSTVAQHHEALVGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEATHEAIVGVGKQWS
GARALEALLTVAGELRGPPLQLDTGQLLKIAKRGGVTAVEAVHAWRNALTGAPL

AtATPase delta subunit MTS-3xFLAG-N terminal domain
MFKQASRLLSRSVAAASSKSVTTRAFSTELPSTLDSDYKDHDGDYKDHDIDYKDDDDKMDIAD
LRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHAHIVALSQHPAALGTVAVKYQDMIAAL
PEATHEAIVGVGKRGAGARALEALLTVAGELRGPPLQLDTGQLLKIAKRGGVTAVEAVHAWRN
ALTGAPL

Half (NG) domain-C-terminal domain-G1333-N-UGI
GLTPEQVVAIASNGGGKQALESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLGG
SGSYALGPYQISAPQLPAYNGQTVGTFYYVNDAGGLESKVFSSGGSGGSTNLSDIIEKETGKQ
LVIQESILMLPEEVEEVIGNKPESDILVHTAYDESTDENVMLLTSDAPEYKPWALVIQDSNGENKI
KML*

Half (NG) domain-C-terminal domain-G1333-C-UGI
GLTPEQVVAIASNGGGKQALESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLGG
SPTPYPNYANAGHVEGQSALFMRDNGISEGLVFHNNPEGTCGFCVNMTETLLPENAKMTVVP
PEGAIPVKRGATGETKVFTGNSNSPKSPTKGGCSGGSTNLSDIIEKETGKQLVIQESILMLPEEV
EEVIGNKPESDILVHTAYDESTDENVMLLTSDAPEYKPWALVIQDSNGENKIKML*

Half (NG) domain-C-terminal domain-G1397-N-UGI
GLTPEQVVAIASNGGGKQALESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLGG
SGSYALGPYQISAPQLPAYNGQTVGTFYYVNDAGGLESKVFSSGGPTPYPNYANAGHVEGQS
ALFMRDNGISEGLVFHNNPEGTCGFCVNMTETLLPENAKMTVVPPEGSGGSTNLSDIIEKETG
KQLVIQESILMLPEEVEEVIGNKPESDILVHTAYDESTDENVMLLTSDAPEYKPWALVIQDSNGE
NKIKML*

Half (NG) domain-C-terminal domain-G1397-C-UGI
GLTPEQVVAIASNGGGKQALESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLGG
SAIPVKRGATGETKVFTGNSNSPKSPTKGGCSGGSTNLSDIIEKETGKQLVIQESILMLPEEVEE
VIGNKPESDILVHTAYDESTDENVMLLTSDAPEYKPWALVIQDSNGENKIKML*
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16s rDNA Left TALE repeat - GGGGAGTACGTTCGCAAG

NLTPAQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNNGGKQALETVQRLLPVLCQDH
GLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNNGGKQALETVQRLLPVLCQDH
GLTPAQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNNGGKQALETVQRLLPVLCQAH
GLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNIGGKQALETVQRLLPVLCQAH
GLTPAQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNNGGKQALETVQRLLPVLCQDH
GLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNGGGKQALETVQRLLPVLCQDH
GLTPAQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNNGGKQALETVQRLLPVLCQDH
GLTPDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPAQVVAIASNIGGKQALETVQRLLPVLCQDH
GLTPDQVVAIASNIGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNNGGKQALETVQRLLPVLCQAH

16s rDNA Right TALE repeat - TGTGCGGGCCCCCGTCAA

NLTPAQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNNGGKQALETVQRLLPVLCQAH
GLTPAQVVAIASNGGGKQALETVQRLLPVLCQDHGLTPAQVVAIASNNGGKQALETVQRLLPVLCQAH
GLTPDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPAQVVAIASNNGGKQALETVQRLLPVLCQAH
GLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNNGGKQALETVQRLLPVLCQDH
GLTPDQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDGGKQALETVQRLLPVLCQAH
GLTPDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQDH
GLTPDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNNGGKQALETVQRLLPVLCQDH
GLTPAQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDGGKQALETVQRLLPVLCQDH
GLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNIGGKQALETVQRLLPVLCQDH

psbA Left TALE repeat - GCAACAGGAGCTGAATAT

NLTPAQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQDH
GLTPAQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNIGGKQALETVQRLLPVLCQDH
GLTPDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPAQVVAIASNIGGKQALETVQRLLPVLCQAH
GLTPAQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNNGGKQALETVQRLLPVLCQDH
GLTPAQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNNGGKQALETVQRLLPVLCQAH
GLTPAQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNGGGKQALETVQRLLPVLCQAH
GLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNIGGKQALETVQRLLPVLCQDH
GLTPDQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNGGGKQALETVQRLLPVLCQAH
GLTPDQVVAIASNIGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNGGGKQALETVQRLLPVLCQAH

psbA Right TALE repeat - AGTTTCCGTCTGGGTATG

NLTPAQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNNGGKQALETVQRLLPVLCQAH
GLTPDQVVAIASNGGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNGGGKQALETVQRLLPVLCQDH
GLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQAH
GLTPDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNNGGKQALETVQRLLPVLCQDH
GLTPAQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDGGKQALETVQRLLPVLCQAH
GLTPAQVVAIASNGGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNNGGKQALETVQRLLPVLCQDH
GLTPAQVVAIASNNGGKQALETVQRLLPVLCQDHGLTPAQVVAIASNNGGKQALETVQRLLPVLCQDH
GLTPDQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAH
GLTPAQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNNGGKQALETVQRLLPVLCQDH

psbB Left TALE repeat - AAATGAATTCCAAAAATC

NLTPDQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNIGGKQALETVQRLLPVLCQDH
GLTPAQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNGGGKQALETVQRLLPVLCQAH
GLTPAQVVAIASNNGGKQALETVQRLLPVLCQDHGLTPAQVVAIASNIGGKQALETVQRLLPVLCQDH
GLTPAQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNGGGKQALETVQRLLPVLCQAH
GLTPDQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDGGKQALETVQRLLPVLCQDH
GLTPDQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNIGGKQALETVQRLLPVLCQAH
GLTPDQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNIGGKQALETVQRLLPVLCQDH
GLTPAQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNIGGKQALETVQRLLPVLCQDH
GLTPAQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDGGKQALETVQRLLPVLCQDH
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psbB Right TALE repeat - GAACGTACAGGAAAACC
NLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNIGGKQALETVQRLLPVLCQDH
GLTPDQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQDH
GLTPDQVVAIASNNGGKQALETVQRLLPVLCQDHGLTPAQVVAIASNGGGKQALETVQRLLPVLCQAH
GLTPDQVVAIASNIGGKQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQDH
GLTPAQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNNGGKQALETVQRLLPVLCQAH
GLTPDQVVAIASNNGGKQALETVQRLLPVLCQDHGLTPAQVVAIASNIGGKQALETVQRLLPVLCQAH
GLTPDQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNIGGKQALETVQRLLPVLCQDH
GLTPAQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDGGKQALETVQRLLPVLCQDH
GLTPAQVVAIASHDGGKQALETVQRLLPVLCQAH

ATP6 Left TALE repeat - TATTGGCATTACTATAG
NLTPDQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNIGGKQALETVQRLLPVLCQDH
GLTPDQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAH
GLTPAQVVAIASNNGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNNGGKQALETVQRLLPVLCQDH
GLTPAQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNIGGKQALETVQRLLPVLCQDH
GLTPAQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAH
GLTPDQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDGGKQALETVQRLLPVLCQDH
GLTPDQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNIGGKQALETVQRLLPVLCQDH
GLTPDQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNIGGKQALETVQRLLPVLCQDH
GLTPAQVVAIASNNGGKQALETVQRLLPVLCQDH

ATP6 Right TALE repeat - GAAAAAATGAAGCCCA

NLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNIGGKQALETVQRLLPVLCQDH
GLTPDQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNIGGKQALETVQRLLPVLCQAH
GLTPAQVVAIASNIGGKQALETVQRLLPVLCQDHGLTPAQVVAIASNIGGKQALETVQRLLPVLCQAH
GLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNGGGKQALETVQRLLPVLCQAH
GLTPAQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNIGGKQALETVQRLLPVLCQDH
GLTPDQVVAIASNIGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNNGGKQALETVQRLLPVLCQAH
GLTPAQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPAQVVAIASHDGGKQALETVQRLLPVLCQAH
GLTPAQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNIGGKQALETVQRLLPVLCQAH

RPS14 Left TALE repeat - CGTTCTGTATCTGAG
NLTPDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNNGGKQALETVQRLLPVLCQDH
GLTPAQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAH
GLTPDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNGGGKQALETVQRLLPVLCQAH
GLTPDQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNGGGKQALETVQRLLPVLCQDH
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