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Fig. S1. The schematic model on citrate metabolism in horticultural fruit. The schematic model was drawn based on the results of previous reports (Etienne et al., 2013; Tahjib-Ul-Arif et al., 2021).
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[bookmark: _Hlk183079262]Fig. S2. Evolution of ACOs from 18 plant species. (a) Timescale tree of plant species. (b) Phylogenetic tree of plant ACOs. Information on 66 ACOs from 18 plant species is summarized in Table S2. Phylogenetic tree was constructed by the MEGA7.0 software, using the NJ method with the poisson model (Zhang et al., 2019); and all other settings were left as default. Different background colors represent distinct subgroups, and ACOs from different species were marked with different color lines.
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Fig. S3. Characteristics of ACOs from five horticultural plant species. (A) Chromosomal localization. Chromosome numbers are indicated on the inner side of the circle, and different color lines represent distinct chromosomes. Genes underwent WGD/segmental duplications are connected by red lines. (B) Phylogenetic tree. Different background colors represent distinct subgroups. Phylogenetic tree was constructed by the MEGA7.0 software, using the NJ method (Zhang et al., 2019). (C) Cis-acting element distribution. Boxes with distinct colors represent different cis-acting elements. (D) Gene structure. Yellow box represents the exon, blue box indicates the UTR, while black line represents the intron. (E) Motif distribution. Boxes with different colors represent the distinct motifs. Motifs composed the conserved domain are connected by dotted lines. Physiol-biochemical parameters of 25 ACOs from five horticultural plant species, including Pyrus bretschneideri (Pbr), Prunus persica (Ppe), Musa acuminata (Ma), Vitis vinifera (Vv), and Actinidia chinensis (Ac), are summarized in Table S3.
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Fig. S4. Comparative analyses of the 1.5 kb upstream of paralogous gene pairs. Divergence between upstream sequences of each paralogous gene pair was measured by the GATA program (Nix and Eisen, 2005), with window size set at seven and a lower cutoff score of 12 bit. Solid dark line connects the similar region, while red broken line connects the matched region in reversed orientation.
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Fig. S5. Expression profiles of PbrACOs, PbrMYB3, PbrMYB65, and PbrNAC34a in six different tissues of ‘Yali’ pear. Six different tissues of ‘Yali’ pear included 15-DAFB fruit, stem, leaf, ovary, petal, and stigma. Data, adapted from transcriptome assay, represents the mean value of three biological replicates. The color scale represents the normalized log2-transformed (mean FPKM + 1), where red, blue, and white colors indicate high, low, and medium expression levels, respectively. On the other hand, the expression of PbrACO6 is marked as gray (no expression).
[image: ]
[bookmark: _Hlk171004205]Fig. S6. Alternation in the expression profiles of PbrACOs, PbrMYB3, PbrMYB65, and PbrNAC34a after light exposure and temperature treatments. (A) Light exposure. ‘Yali’ fruit at 160 DAFB were storage in the dark (control) or exposed to light for 6 d. (B) Temperature treatments. Fruit at 160 DAFB were immersed in 0 ℃, 25 ℃ (control), or 53 ℃ water for 15 min. Data, adapted from transcriptome assay, represents the mean value of three biological replicates. The color scale represents normalized log2-transformed (mean FPKM + 1), where red, blue, and white colors indicate high, low, and medium expression levels, respectively. On the other hand, the expression of PbrACO6 is marked as gray (no expression).
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Fig. S7. Dynamic change of organic acid percentage during ‘Yali’ fruit development. ‘Yali’ pear were bagged with triple-layer paper bags at 34 DAFB, while the unbagged fruit at the same positions were labelled as well. Pericarp and cortex tissues were sampled at six developmental stages, including 15 DAFB, 34 DAFB, 81 DAFB, 110 DAFB, 145 DAFB, and 160 DAFB. The content of total organic acid is set as 1.0. Data represents mean value ± SD of three biological replicates, and vertical bars labelled with the same letter are not significantly different between samples (p < 0.05). 
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Fig. S8. Dynamic change of organic acid ratios during ‘Yali’ fruit development. ‘Yali’ pear were bagged with triple-layer paper bags at 34 DAFB, while the unbagged fruit at the same positions were labelled as well. Pericarp and cortex tissues were sampled at six developmental stages, including 15 DAFB, 34 DAFB, 81 DAFB, 110 DAFB, 145 DAFB, and 160 DAFB. Data represents mean value ± SD of three biological replicates, and vertical bars labelled with the same letter are not significantly different between samples (p < 0.05). 
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Fig. S9. Dynamic change of citrate metabolism during ‘Dangshansuli’ fruit development. (A) Organic acid content. Data represents mean value ± SD of three biological replicates, and vertical bars labelled with the same letter are not significantly different between samples (p < 0.05). (B) cytACO and mitACO activities. Data represents mean value ± SD of three biological replicates, and vertical bars labelled with the same letter are not significantly different between samples (p < 0.05). (C) PbrACOs expression profiles. Data, adapted from transcriptome assay, represents the value of one biological replicates. The color scale represents normalized log2-transformed (FPKM + 1), where red, blue, and white colors indicate high, low, and medium expression levels, respectively; on the other hand, the expression of PbrACO6 is marked as gray (no expression). (D) Correlations among attributes. Spearman correlation between attributes is visualized as a heatmap, where red color demonstrates a positive association, while blue color indicates a negative correlation. Cortex tissue of ‘Dangshansuli’ fruit was sampled at six developmental stages, including 15 DAFB, 34 DAFB, 81 DAFB, 110 DAFB, 145 DAFB, and 160 DAFB. 
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Fig. S10. RT-qPCR validation of PbrACOs expression profiles during P. bretschneideri Rehd. fruit development. (A) ‘Yali’ fruit. (B) ‘Dangshansuli’ fruit. Cortex tissues of the unbagged ‘Yali’ and ‘Dangshansuli’ fruit were sampled at six developmental stages, including 15 DAFB, 34 DAFB, 81 DAFB, 110 DAFB, 145 DAFB, and 160 DAFB. Data represents mean value ± SD of three biological replicates for RT-qPCR result; and the expression level of PbrACO2 in 15-DAFB ‘Dangshansuli’ fruit is set as 1.0. The pink bar and blue line represent RT-qPCR and transcriptome outcomes, respectively.
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Fig. S11. Alignment of gene CDS sequences from ‘Yali’ and ‘Dangshansuli’ fruit. (A) PbrACO2. (B) PbrMYB3. (C) PbrMYB65. (D) PbrNAC34a. Sequence alignment was performed using the DNAMAN software (Lynnon Biosoft, San Ramon, California, USA).
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Fig. S12. Alignment of protein sequences from ‘Yali’ and ‘Dangshansuli’ fruit. (A) PbrACO2. (B) PbrMYB3. (C) PbrMYB65. (D) PbrNAC34a. Sequence alignment was performed using the DNAMAN software (Lynnon Biosoft, San Ramon, California, USA).
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Fig. S13. 3-D structure of PbrACO2 and citrate. (A) PbrACO2. (B) Citrate. PbrACO2 protein structure was predicted by AlphaFold2, while citrate structure was converted into a 3-D configuration in Gaussview through geometry optimization (B3LYP with the def2-TZVPP).
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Fig. S14. Impact of transient transformation of pear fruit with PbrACO2 gene on citrate metabolism. (A) Transient overexpression of PbrACO2. (A-i) PbrACO2 expression level and mitACO activity. (A-ii) Citrate content. ‘Yali’ fruit transformed with the empty pCAMBIA1300 vector containing a GFP tag was used as the control for the PbrACO2-overexpressing fruit. (B) Transient silence of PbrACO2. (B-i) PbrACO2 expression level and mitACO activity. (B-ii) Citrate content. Fruit co-transformed with the empty TRV2 and TRV1 vectors was used as the control for the PbrACO2-silenced fruit. The expression level of PbrACO2 in the control fruit is set as 1.0 for RT-qPCR assay. Data represents mean value ± SD of three biological replicates, and vertical bars labelled with the same small letter are not significantly different between samples (p < 0.05).
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Fig. S15. Gene function validation in tomato fruit. (A) Function validation of PbrACO2 gene. (A-i) Phenotypes of the control (wide-type) and transgenic fruit. (A-ii) PbrACO2 expression level and miACO activity. The expression level of PbrACO2 in the SlOE5-fruit is set as 1.0 for RT-qPCR assay. (A-iii) Citrate content. (B) Function validation of PbrMYB65 gene. (B-i) Phenotypes of the control (wide-type) and transgenic fruit. (B-ii) PbrMYB65 expression level and miACO activity. The expression level of PbrMYB65 in the SlOE6-fruit is set as 1.0 for RT-qPCR assay. (B-iii) Citrate content. Tomato fruit at 45 DAFB was sampled from the control (wide-type) and transgenic homozygous lines (T2 generation). Data represents mean value ± SD of three biological replicates, and vertical bars labelled with the same small letter are not significantly different between samples (p < 0.05).
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Fig. S16. Characterization of PbrMYB3 and PbrMYB65 as the possible up-restream regulators of PbrACO2. (A) Number of the differentially expressed TFs during ‘Yali’ fruit development. The differentially expressed TFs, whose expression levels in the pericarp tissue were consistently higher or lower than those in the cortex tissue of the developing ‘Yali’ fruit, were identified by DESeq2_EBSeq software, in accordance with the following criteria: fold change ≥ 2.0 and FRD < 0.01. (B) Expression profiles of the differentially expressed TFs during P. bretschneideri Rehd. fruit development and their correlations with PbrACO2 mRNA abundance. The color scale represents normalized log2-transformed (FPKM + 1), where red, blue, and white colors indicate high, low, and medium expression levels, respectively. Spearman correlation between different attributes is visualized in the heatmap, where red (or light red) lines demonstrate extremely strong (or strong) positive correlations, while green (or light green) lines indicate extremely strong (or strong) negative associations. PbrMYB3 (Pbr003370.1) is marked in red box and PbrMYB65 (Pbr000749.2) is marked in blue box. (C) Detailed information of two PbrMYB3/65-binding sites in PbrACO2 promoter. The possible binding sites (pink ellipses) of PbrMYB3/65 in PbrACO2 promoter were predicted by the PlantRegMap database (Tian et al., 2020). ‘Yali’ pear fruit were bagged with triple-layer paper bags at 34 DAFB, while the unbagged ‘Yali’ and ‘Dangshansuli’ fruit at the same positions were labelled as well. Pericarp and cortex tissues were sampled at six developmental stages, including 15 DAFB, 34 DAFB, 81 DAFB, 110 DAFB, 145 DAFB, and 160 DAFB. Data, adapted from transcriptome assay, represent the mean value of three biological replicates, except for gene expression profiles during ‘Dangshansuli’ fruit development (one replicate).
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Fig. S17. Impact of transient transformation of pear fruit with PbrMYB65 gene on citrate metabolism. (A) Transient overexpression of PbrMYB65. (A-i) Expression levels of PbrMYB65 and PbrACO2 genes. (A-ii) Citrate content. ‘Yali’ fruit transformed with the empty pCAMBIA1300 vector containing a GFP tag was used as the control for the PbrMYB65-overexpressing fruit. (B) Transient silence of PbrMYB65. (B-i) Expression levels of PbrMYB65 and PbrACO2 genes. (B-ii) Citrate content. Fruit co-transformed with the empty TRV2 and TRV1 vectors was used as the control for the PbrMYB65-silenced fruit. The expression level of PbrMYB65 in the control fruit is set as 1.0 for RT-qPCR assay. Data represents mean value ± SD of three biological replicates, and vertical bars labelled with the same small letter are not significantly different between samples (p < 0.05).
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Fig. S18. PbrMYB3 self-interaction determination. (A) Y2H assay. Transformants containing AD-T & BD-53, AD-T & BD-Lam, AD & BD, AD & BD-PbrMYB3, and AD-PbrMYB3 & BD were used as the controls. (B) BiFC analyses. Transformants containing YFPN & YFPC, YFPN & PbrMYB3-YFPC, and PbrMYB3-YFPN & YFPC were used as the controls. Bar, 20 μm.
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Fig. S19. Impact of transient transformation of pear fruit with PbrMYB3 on citrate metabolism. (A) Transient overexpression of PbrMYB3. (A-i) Expression levels of PbrMYB3 and PbrACO2 genes. (A-ii) Citrate content. ‘Yali’ fruit transformed with the empty pCAMBIA1300 vector containing a GFP tag was used as the control for the PbrMYB3-overexpressing fruit. (B) Transient silence of PbrMYB3. (B-i) Expression levels of PbrMYB3 and PbrACO2 genes. (B-ii) Citrate content. Fruit co-transformed with the empty TRV2 and TRV1 vectors was used as the control for the PbrMYB3-silenced fruit. The expression level of PbrMYB3 in the control fruit is set as 1.0 for RT-qPCR assay. Data represents mean value ± SD of three biological replicates, and vertical bars labelled with the same small letter are not significantly different between samples (p < 0.05).
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Fig. S20. Alignment of protein sequences and promoter sequences from ‘Yali’ fruit. (A) PbrMYB3 and PbrMYB65 protein sequences. (B) PbrMYB3 and PbrMYB65 promoter sequences. Sequence alignment was performed using the DNAMAN software (Lynnon Biosoft, San Ramon, California, USA).
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Fig. S21. Analyses of the relationship between PbrMYB3 and PbrMYB65. (A) Dual-luciferase assay of (A-i) the activation of PbrMYB65 expression by PbrMYB3 as well as (A-ii) the activation of PbrMYB3 expression by PbrMYB65. PbrMYB3 and PbrMYB65 CDSs were introduced into the pSAK277 vector, while their promoters into the pGreen 0800-LUC vector. Transformants containing the empty pSAK277 vector and each reporter were used as the controls. Data represents mean value ± SD of three biological replicates, and vertical bars labelled with the same letter are not significantly different between samples (p < 0.05). (B) Determination of the interaction between PbrMYB3 and PbrMYB65. (B-i) Y2H assay. Transformants containing AD-T & BD-53, AD-T & BD-Lam, AD & BD, AD & BD-PbrMYB3, and AD-PbrMYB65 & BD were used as the controls. (B-ii) BiFC analyses. Transformants containing YFPN & YFPC, YFPN & PbrMYB3-YFPC, and PbrMYB65-YFPN & YFPC were used as the controls. Bar, 20 μm.
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Fig. S22. Correlations between PbrMYB3/65 and 48 other differential expressed TFs during P. bretschneideri Rehd. fruit development. Information on PbrMYB3 and PbrMYB65 as well as 48 other differential expressed TFs are summarized in Table S12. The color scale represents normalized log2-transformed (FPKM + 1), where red, blue, and white colors indicate high, low, and medium expression levels, respectively. Spearman correlation between different attributes is visualized in the heatmap, where red (or light red) lines demonstrate extremely strong (or strong) positive correlations, while green (or light green) lines indicate extremely strong (or strong) negative associations. Data, adapted from transcriptome assay, represent the mean value of three biological replicates, except for gene expression profiles during ‘Dangshansuli’ fruit development (one replicate). PbrNAC34a (Pbr026635.1) is marked in red box, while PbrWRKY72 (Pbr009294.1) in blue box.
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Fig. S23. Detailed information on the possible PbrNAC34a-binding sites in PbrMYB3 and PbrMYB65 promoters. (A) PbrMYB3 promoter. (B) PbrMYB65 promoter. The possible PbrNAC34a-binding sites in PbrMYB3 (pink ellipses) and PbrMYB65 (blue ellipses) promoters were characterized with the aid of the PlantRegMap database (Tian et al., 2020) as well as previous reports (Bi et al., 2023; Li et al., 2023).
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Fig. S24. Analyses of PbrWRKY72’s role in citrate metabolism. (A) Subcellular localization of PbrWRKY72. AtH2B-mcherry was used as the nuclear marker (Liu et al., 2007). Bar, 10 μm. (B) Dual-luciferase assay of the activation of PbrMYB3 (B-i) and PbrMYB65 (B-ii) expression by PbrWRKY72. PbrWRKY72 CDS was introduced into the pSAK277 vector, while PbrMYB3 and PbrMYB65 promoters into the pGreen 0800-LUC vector. Transformants containing the empty pSAK277 vector and each reporter were used as the controls. Data represents mean value ± SD of three biological replicates, and vertical bars labelled with the same letter are not significantly different between samples (p < 0.05). (C) Impact of transient transformation of pear fruit with PbrWRKY72 on citrate metabolism. (C-i) Transient overexpression of PbrWRKY72. ‘Yali’ fruit transformed with the empty pCAMBIA1300 vector containing a GFP tag was used as the control for the PbrWRKY72-overexpressing fruit. (C-ii) Transient silence of PbrWRKY72. Fruit co-transformed with the empty TRV2 and TRV1 vectors was used as the control for the PbrWRKY72-silenced fruit. The expression level of PbrWRKY72 in the control fruit is set as 1.0 for RT-qPCR assay. Data represents mean value ± SD of three biological replicates, and vertical bars labelled with the same letter are not significantly different between samples (p < 0.05).
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ATGATTGATGGATTAGGACTTGCGGGCTCGGGTGTCGGTCGGATTCAAGCT GAGGCAGCCATGCTTGGTCAGCGGTTTGCT GTACCAAAGGAAGAACAACGT AAAGTCGAAAAGT TTTCATTCCACGGACAACCTGCTGAGCTCAGGCAT CGCAGCCTCGTCATTGCAGCAATTACAAGTTGCACAATCARAT CCAATCCCACTGTCATGCTTCGGGCT GCACTTGTACCAAAGAAAGCTAGTGAACTAG
ATGATTGATGGATTACGACTTGCGGCCTCGGGTGTCGGTCGGATTCAAGCT GAGGCAGCCATCCTTGGTCAGGGGTTTGCTGTACCAAACGAAGAACAACGT AAAGT GGAAAAGT TTTCATTCCACCGACAACCT GCTGAGCTCAGCCATCGCAGCCTCGTCATTGCAGCAATTACAAGTTGCACAATCAAATCCAATCCCACTGTCATGCTTCGGGCTGGACTTGTACCAAAGAAACCTAGTGAACTAG
atgattgatggattaggagttgcggget gEEELEL cggt gBEAL t gaaget gaggcagecat got tggt cagggat tt get gtaccaaaggaagaacaaggt aaagt gaaaagtttcattccacggacaacct getgaget caggeat ggCagegt cgteatt geagcaattacaagt tgcacaatcaaat coaatoccact gcat ggtt gggECt gEACt gt accanagaaaget agt gaactag

GTTTGCAGCTACAGCCATCGATTAARACAAGTCTTGCTCCTGCTTCTAGEGTTGTGACAGAATATCTGCTTCAGAGTGGCCTCCTGAAGTACTT GAACCAGCTGGGTTTCAATGTTCTTGGCTACGGCTGCACCACATGTATTCGGAATTCTGGAGAACTTGATGAATC TGTTCCTTCAGCAATTTCTGAGAATGACATTGTTTCTGTAGCTGTTCTATCTGGARACAGARATTTCGAAGCCCATATTCA
GTTTGCAGETACAGCCATCGATTAAAACAAGTCTTCCTCCTGETTCTAGEGTTGTCACAGAATATCTGCTTCAGAGTGGCCTCCTGAAGTACTTGAACCAGCTGGGTTTCAATCTTCTTCGCTACGGCTGCACCACATGTATTCGGAATTCTGEAGAACTTGATGAATCCCTTCCTTCAGCAATTTCTGAGAATGACATTCTTTCTGTAGCTGTTCTATCTGGAACAGARATTTCGAAGCCCATATTCA
gtttggaggtacagceat ggattaaaacaagtcttgetect ggttct agggt tgt gacagaatat ctgctt cagagtggect getgaagtactt gaaccagetgggtttcaatgtegetggetacgget geaccacat gtattgggaattct ggagaact tgatgaate GLEgettcageaatttetgagaatgacattgttctgeaget gitctatctggaaacagaaatttegaaggeeatattea

CCGGCTGACAAGAGCTAATTATCTTCCTTCCCCTCCTTTCGTTGTTGCCTATCCGCTTGATGGCACGGTTGACATTCATTTTCATAAAGAGCCAGT TGGAAT AGGCAAGCAT GCGAAGACT GTATACTTCAAGCAT ATATGGCCT ACTAATGAAGAAATTGCACAGCT CGTTCAATCTAGTGTCTTACCTGACAT GTTCAAGAGCACCT ATGAGGGCATTATGAAGGCCAATCCTTTCTGGAACCAGCTC
CCCGCTGACAAGAGCTAATTATCTTCCTTCCCCTCCTTTCGTTGTTGCCTATCCGCTTGATGECACGGTTGACATTCATTTTCAT AAAGAGCCAGT TGGAAT AGGC AAGCAT GCGAAGACT GTATACTTCAAGCAT ATATGGCCT ACT AATGAAGAAATTCCACAGCT CGTTCAATCT AGTGTCTTACCTGACATGTTCAAGAGCACCT ATGAGGGCATTATGAAGGCCAATCCTTTCTGGAACCAGCTC
ceggetgacaagagetaattatettgettocectoctttggttgttgectatgegettgat GECACEt LEACALE Attt gat aaagagC At LEEAAL ARECAAREAL GEEAARACE GEAL ACt ECARGRAL AL ALEECCEAGE AALGAAGAAAL L GCACAGEE CREECARL CLAGLGECEacct gacat Gt cAAGAGCACEE ALGAGERCAL LAt gaaggECAALcctet gEggarccagete

TCCATCCCTTCTTCGACTCTTTATCCTTCGGATGTGAACTCGACATACATT CATGAGCCCCCATACTTCAAGCACATGACCAAGGATCCCCCAGGTCCTCATCGCGTAAAGGATGCCTATTGTTTGCT AACCTCGCTGACAGTATAATCACGCACCATATTTCTCCATGTGGCAACAT CCACAAGGACAGCCCTACTGCAAAGTATCTCCTTAAGGTTGCGGTCGGACGCARACATTTCAATTCCTACG
TCCATCCCTTCTTCGACTCTTTATCCTTCGGATGTGAACTCGACATACATTCATGAGCCCCCATACTTCAAGGACATGAGCAAGGATCCGCCAGGTCCTCATCGCGTAAAGGATGCCTATTGTTTGCTAAACCTCGGTGACAGTATAATCACGGACCATATT TCTCCATGTGGCAACAT CCACAAGGACAGCCCTACTGCAAAGTATCTCCTTAAGGTTGCGGTCGGACGCARAGATTTCAATTCCTACG
tecatoccttettogactctttatcct tgggatgt gaactcgacatacattcat GAECCCCCAt acttCaAgEACAtEABCaABEALcCEECAgRECCt cat GECEtaraggatgcctatt gitt getaaacctoggt gacagtataatcacggaccatatttctecat gigggaacatccacaaggacageectactgcanagtatctoct taaggtt ggggt gEgacgcaaagatttcaattoctacy

GGAGTTGCCGAGGCAATGATGACGT AT CACACGAGGAACGTTTGCCAACATCCACTTTCTGAACAAACTT TTGAATGGTGAAGTCCGTCCARAGACAATCCACATTCCAACACGGCAGAAACTTCATGTTTACGACGCAGCAAT GAAGT ACAAGGCT GCTGACCAGAGCACCATTCTGTCGGCT GGAGCAGATT ATCGAAGCGGCACCGCTCCAGATT GCGCTGCCAAGCGTCCAATGCTACACGGAGT
GGAGTTGCCGAGGCAATGATGAGGT AATCACACGAGGAACGTTTGCCAACATCCACTTTCTGAACAAACTTTTGAATGGTGAAGTCOGTCCARAGACAATCCACATTCCAACACGGCAGAAACTTCATGTTTACGACGCAGCAAT GAAGT ACAAGGCT GCTGAGCAGAGCACCATTGT GTCGGCT GGAGCAGATTATGGAAGCCGCAGCGCTCCAGATT GEGCTGCCAAGCGTCCAATGCTACACGGAGT
£8AgtLECCEAgECAAt gat ARt ARt gACACEAREAACEE EEECAACALCCACt LGt EAACAAACEE EEAAtEEtgaagt CERt CCARABACAALCCACALECCARCAGEEEAEAARCEECAL GLEE ACEACECABCAAL ARG ACAAGECt GCLEARCAGAECACCALE gt gt CRECt GEABCAEALE AL ggAARCEECABCECt CRAGALt gEECt B CAAgEEt coaRtgctacagggagt

GAAAGCAGTCATTGCCAARAGCTTTGAAAGAATTCATCGTAGTAATCTGCTAGGGATGGCAATCATTCCCCTTTCTTTCCAGCCAGCT GAGGAT GCAGACACCCTTCGT CTAACCGCTCACGAGCGCT GCACAATAGAGCTTCCTCGTGACATTAGTGAGATARAGCCTGCCCAGGATGTTAAGGTCACAACTGACAATGCAAAATCCTTTACATGCACACTCCGCTTCGACACAAAGGTTGAGTTAGCA
GAAAGCAGTCATTGCCAARAGCTTTCAAAGAATTCATCGTAGTAATCTGETAGGGATGGCAATCATTCCCCTTTCTTTCCAGCCAGGT GAGGAT GCAGACACCCTTCGTCTAACCGETCACGAGCGCT GCACAATAGAGCTTCCTCCTGACATTAGTGAGAT ARAGCCTGCCCAGGATGTTAAGGTCACAACTGACAATGCAAAATCCTTTACATGCACACTCCCCTTCGACACAAACGTTGAGTTAGCA
§AaA3GCAGLCALLECEAAAAECLLE §AARGAALE CALCELAGEARtCt gEt ABREAt GREAALCALE CORCTEECELtCCABCCagEt BaBEAt BCABACACECE EEETCtaaCcCBEt CACEAECECt §CACAALABAGCEECCT gt gacat tagtgagat aaagect gEcCaggat gttaaggt cacaact gacaat geaaaat cgrttacat geacact cogettogacacaaagg tgagttagea

TATTTTGACCACGGCCGCATTCTTCCATACGTCATICGARACATGATTAA
TATTTTGACCACGGCCGCATTCTTCCATACGTCATTCGARACATGATTAA
tattttgaccacggeggeattcttecatacgtcat tegaaacat gattaa

ATGAGGAACCCATCGCCTTCGTCGAAAGCAGCAGCAGCAGCAGCAAGT GCTAAGATGCAAACGACGAT AACAGCGTCGTCCTCGTCGAGCAAGGCGGCTGGGCTTGCTGCAGGGACCAAGACGCCGTGTTGCGCAAAGGTGGGTTTGAAGAGAGGGCCGT GGACTCCCGAAGAGGACGAGCTGCTGGCAAATTACATCAAGAAAGAACGGCAGGGACCGTGGCGCACCCTTCCCAAGCGGCCTGAGTTGE
ATGAGGAACCCATCGCCTTCGTCGAAAGCAGCAGCAGCAGCAGCAAGT GCTAAGATGCAAACGACCATAACAGCGTCGTCCTCGTCCAGCAACGCGGCTCGGCTTGCTGGAGGCACCAAGACGCCGTGTTGCGCAAAGGTGGGTTTCAAGAGAGGGCCGT GGACTCCCGAAGAGGACGAGCTGCTGGCAAATTACATCAAGAAAGAACGGGAGEGACGGTCGCGCACCCTTCCCAAGCGGCCTGCGTTGE
atgaggaacccatcgect tegt cgaaageageagc g AGEAGCAARE GOt AAGALGCAARCGACGAL AACAGCGE CGECCt CBt CRABCAARECBECL BBEE E B GRABRBACCAAGACRCCERE tRCGCARAGGLEGBEE E GAAGARAGGECCBE BRACE CCCGAAGABGACGABCE GCL GRCAARL EACALt CARBAAAGAABEBRABEEAC BB L BECBRACCCE teccAAgeRRRCE BRBL EGC

TCCGATGCCGTAAGAGCTGCCGCCTCCGCTGGATGAACTATCTCCGCCCTTCCGTCAAGCGCGGCCAGATCGCCCCCGATGAAGAAGAT CTCATCCTTCACCTCCATCGCCTTCTGGGCAATCGGTGGTCTTTCATAGCTGGGAGGATTCCAGGCCCT ACGGACAATGAGAT ARAGAACTACT GGAACACACACCTGAGCAAGAAGCTGATAAACCAAGGCATAGAT CCCAGAACCCACAAGCCTCTCAA
TCCGATGCCGTAAGACCTCCCGCCTCCGCTGGATGAACTATCTCCGCCCTTCCGTCAAGCGCGGCCAGATCGCCCCCGATGAAGAAGATCTCATCCTTCACCTCCATCGCCTTCTGCGCAATCCGTCGTCTTTCATAGCTGGGAGGATTCCAGGCCCT ACGGACAATGAGAT ARAGAACT ACTGGAACACACACCT GAGCAAGAAGCTGATAAACCAAGGCATAGATCCCAGAACCCACAAGCCTCTCAA
tecgatgeggt aagaget gecgect coget gRAt gaact atctecgeectt cCgt cARBCRCRECCABALCEECCCCEAtgAABAAGALCECAt bt cgeetecatcgect bt GRRCAAtCERt B ettt gatagct ERAgEAttccaggecgtacgEacaatgagataaagaact act gEAACACACACCt §AECAAEAAECEGALadAccAAGECAt agat cceagarcccacargectetcan

TCCAGATCATCACTCTGCTGCTGATGATCCTGACCTGGACAACACAAACAAATCAACTGCTGTTGCTTCTTCTTCCAAAGCCAATGATCGGTTCTCAAACCCTAACCCTAGTCCCCCTTCTGATCGTCTTGTCCAT AAAGAAGCGGATCCAAATAACAGCCGT AATCGT GCAAACATCGCAATTGATGATCAT CATCAGGGCACTATAGTCCATGGCTATCCARATATGATCACGTCCATCAACAATCCC
TCCAGATCATCACTCTGCTGCTGATGATCCTGACCTGGACAACACAAACAAATCAACTGCTGTTGCTTCTTCTTCCAAAGCCAATGATCGGTTCTCAAACCCTAACCCTAGTCCCCCTTCTGATCGTCTTGTCCAT AAAGAAGCGGAT CCAAATAACAGCCGT AATCGT GCAAACATCGCAATTGATGATCATGAT CAGGGCACT AT AGTCCATGGCTATCCAAATATGATCACGTCCATCAACAATCCC
tecagatcatcactctgetgot gatgat got gacctggacaacacaaacaaatcaact gt gEEgettottcttccaaagecaat gatcggttotcaaaccetaaccctagtcccccttct gatcgtct tgtccat 1aagaagggeAt ccaaataacagecgt aat ggt ggaaacatcgeaat tgat gat cat gat cagggeact atagt coatggetat goaaatatgatcacgtccat caacaatcee

GATGCTTCTTCTTCGCCCACGGCAACGGCT ACTTTGAGTTT GAGGAGCAACAACAGCCACGGTGGAGTACTACT TGCGGCAGCAGGAAATGAAGAGGACCACCACATCAACT GTTGTGCGGACGACGTCTTCTCTTCGTTTCTCAATTCGTTGATCAATGAGGAT CCATTTCATGGACAACACCAATTGCAAC AAGT ACTGCAGAAT CGGAATGTGAGT GCACACGCAGCTGCTCCTGGTTCCGAGAACT
GATGCTTCTTCTTCGGCCACGGCAACGGCTACTTTGAGTTTGAGGAGCAACAACAGCCACGGTGGAGTACTACTTGGGCAGCAGGAAATGAAGAGGACCACCACATCAACT GTTGTGCGGACGACGTCTTCTCTTCGTTTCTGAATTCGTTGATCAATGAGGATCCATTTCATGGACAACACCAATTGCAACAAGT ACTGCAGAAT GGGAATGTGAGT GCACACGCAGCTGCTGCTCGTTCCGAGAACT
BatgettcttcttcggecacggeaacggRt actttgagt tt gagRARCARCAACABCCACEE GEARE ACt Act t GRERBABEABRARAL GARGAGRACRACHACAtCAACt GLEGLRCREACHACHECECECEECREEECtGAAtt CRLt Gat cAAt GABGAL CCALE tCALGEACARCACCARL LECAACARGE ACt GCagGAAt GEEAAL G GAGE GCACACECAGCLGCt GOt GRL EocgagaRcT

TTCCTTTGATTACTATGACTGGTGCTAGTACTACGGCGCCATCAACATTTGGCTGGGAGTCTGCTGTGCTCATGTCTTCTGCTTTCATCCATAATGATCACCAAAGGGT TAATGATCCAACGGAGTA
TTCCTTTGATTACTATGACTGGTGCTAGTACTACGGCGCCATCAACATTTGGCTGCGAGTCTGCTGTGCTCATGTCTTCTGCTTTCATCCAT AATGATCACCAAAGGGTTAATCATCCAACGGAGTA
ttectttgattactatgact ggtgctagtact acgECREcatcaacat ttgget GgEARLCt gt GtECtcatgtottctgetttoatccataat gatcaccanagggt taat gatccaacggagta

ATCAGGAACCCCCCGTCCTCCTCGAAAGCAACAGCAGCAGCAAGT CCTACGAT GACAACAGCATCGACGTCGTCGAGT AAGCCGEGGATTGCCCGAGGGAGT AAGACGCCGTGTTGT GTAAAGGTGGCT TTGAAGAGGGCGCCGT CGACTCCCGAAGAGGACGAGCTGCTGGCCAATTACAT T AAGARAGAAGCT GAAGGACGCT GCCGCACCCTCCCCAAGCACGCTGGETGCTCTTTCATAGCTGGEA.
ATGAGGAACCCCCCGTCCTCCTCGAAAGCAACAGCAGCAGCAAGT CCT ACGATGACAACAGCATCGACGTCGTCGAGT AAGCCGCGGATTGCCCGAGGGAGT AAGACGCCGTGTTGTGTAAAGGTGGCTTTGAAGAGGGCGCCGT GGACTCCTGAAGAGGACGAGCTGCTGGCCAATTACATC AAGAAAGAAGCT GAAGGACGCT GCCGCACCCTCCCCAAGCAGGCTGGETGCTCTTTCATAGCTGGEA.
Atgaggaaccccccgtcgt gt CEAaaARCAACIgEARCAGCAAGE gOLACEAL GACAACABCAtCRACEECRECGAgt AABECGEBEAL t BCCBEAREEARt AARACECCELE LRt GtaAAGELEEt t tEaABABEREECCEL GEACt CC GAAGABEACEAGCLECEERCCAALtacat AAgAAAGAREEE GAAGEACEEL BECERACCCtCCCCARECARECLEREt GRLCEEE At agCtggga

GGATTCCAGGTCGTACGCACAATCAGATARAGAACTACTCGAACACACACCTGAGCAAGAAGCTCATAAGCCAAGCCATAGAT CCCAGAACCCACAAGCCTCTCAATCCAGATCATCACTCTGCTGCTGCCGATGCTGATGTCGACAACACARATAAATTAGTTGCTGCTGCTGCTTCTTTCAAGGCTAATACCCGETTCTCARACCCTAATCCTAGTCCTCCTCCTTCTGATCGTCTTCTCCATCAAGG
GGATTCCAGGTCGTACGCACAATCAGATAAAGAACTACTCGAACACACACCTGACCAAGAAGCTGATAAGCCAAGCCATAGATCCCAGAACCCACAAGCCTCTCAATCCAGATCATCACTCTGCTGCTGCCGATGCTGATGTCGACAACACAAATAAATTAGTTIGCTGCTGCTGCTTCTTTCAAGGCTAATACCCGETTCTCAAACCCTAATCCTAGTCCTCCTCCTTCTCATCGTCTTCTCCATCAAGG
BEAttccaggtcgtacggacaat gagat aaagaact act gAACACACACCEEARCAARAAECT ALAAZCCAABECALARAL COCAGARCCCACAAECCT CECAAL COAGAtCAtCACE CLECEECtgCCRaAtgCtgatgt gEacaacacaaataaat tagttgetgctgctgettctttcaaggetaatacccggttotoaaaccetaatcctagtectoctocttctgatogtottgtocatcaagg

AGCGGATCCCAGTATCAACGCTAATGATGCARACATCGCAATTGATCATGATCTGGGTACTATAGT CCATAGCTGTGC AAACT TCATCACGTCCATTAACAATCCCGATGCTTCTTCTTCGGCCCCACCAATGOGCACTTCGAGTTTAAGGACCAACAACAACAGCCAGCCTGGACT ACTACT TCGGCGACGACGARAT GAAGAGGACGAGGACATCAACTGTTCTGCGGACGACGTCTTCTCTTCGTTT
AGCGGATCCCAGTATCAACGCTAATGATGCAAACATCGCAATTGATCATGATCTGGGTACTATAGTCCATAGCTGTGCAAACT TCATCACGTCCATTAACAATCCCGATGCTTCTTCTTCGGCCCCACCAATGOGCACTTCGAGTTTAAGGACCAACAACAACAGCCAGCCTCGACT ACT ACT TCGGCGACGACGARAT GAAGAGGACGAGGACATCAACTCTTCTGCGGACGACGTCTTCTCTTCGTTT
agcggat cccagt atcaacggt aat gat §gAAACAt CECAAL LGAtCALRALCt GERLACt At AgECCAtagCt GEECAARCE LGt CACEECCAL tARCAALCCCRALECE ottt togECCREARCAAt BEBCACE ECAGE tt AAGEACCAACARCAACAGECABECE BEAGE ACt Act t GEEEEABEAREAAAt AARAREACGAGEACALCARCE GE L Gt GCGRACGACRECELCE CLECRELE

CTCAATTCGTTGATCAACGAGGATCCATTTGCTGTACAACACCAATT GCAACAACAGCTACTGCACAATGGGAATCTTAGT ACACACCCAGCTGGTCCTCGTTCCCACCACCTTCCTTTGATTTCTATGACT AGTGCTAGTACTATGGTGCCGTCAACATTTGCCTGGGACTCTGCTGTGCTCATGTCTTCTGCTTTCATCCAAAATGATCACCAGAGGGTTACTGATCARACGGAGCACTA
CTCAATTCGTTCATCAACGACGATCCATTTGCTGT ACAACACCAATT GCAACAACAGCT ACT GCACAATCGGAATCTTAGT ACACACGCAGCTCGT GCTCGTTCCCACCACCTTCCTTTGATTTCTATGACT AGTGCTAGTACTATGGTGCCGTCAACATTT GCCTCGGACTCTGCTGTGCTCATGTCTTCTGCTTTCATCCARAATGATCACCAGAGGGTTACTGATCASACCGAGCACTA
ctgaattcgttgatcaacgaggatccatttgctgtacaacaccaatt geaacaacaggtact geacaat gggaat getagtacacacgcaget gEtGCtgRL tocgaccacgttcct ttgatttctatgact agt getagtact atggtgecgteaacat ttgget gggact ctget gigeteatgettctgetttcatocaaaatgatcaccagagggttactgatcaaacggageagta

ATGAGCCACGACGACTCCAACAAGGCCCACCATGATCATGAGCATGAGCATGAT GAGTATGTTCATGAGCAT CAGCACGACAT CGTGATGCCGGGCTTTCGCTTCCACCCTACTGAGGACGAACTTGTAGAGTTCTACCTTCGCCGTAAGGTTGAGGGCAAGCGCTTCAATGTTGAACTCATTACTT TTCTCGATCTTTATCGCTATGACCCTTGGCAACTTCCAGCTATGGCAGCAATTGGGGAGRAGG
ATGAGCCACGACGACTCCAACAAGGCCGACCATCATCATGAGCATGAGCATGATGAGTATGTTCATGAGCAT GAGCACGACAT GG TGATGCCGGGCTTTCGCTTCCACCCTACTGAGGACGAACTT GTAGAGTTCTACCTTCGCCGTAAGGTTGAGGGCAAGCGCTTCAATGTTGAACTCATTACTTTTCTCGATCTTTATCGCTATGACCCTTGGCAACTTCCAGCTATGGCAGCAATTGGGGAGAAGG
atgagecacgacgact ccaacaagECCRACCAL GAt CALGAGCALGARC AL GAL GAGL AL GLE GAL GAGCAL GAGCACEACAL BRLEALECCRRRCL L CRCLtccacCCtact GAgEABRARCEE GLAGAGE totaccttcgccgtaaggt tEAggECAARCRCE ECAAt gEEgaRCtCattacttttct cgatotttatcgotatgaccet tEEEAACt tocagEtatggcageaatt gEgRABAREE

AATGGTTCTTTTATGTGCCAAGAGACCGCAAGTACCGCAACGGCCATAGGCCAAACCGGGT AACT ACTTCTGOGTATTGGAAGGCAACTGGAGCCGACCGCATGATTCGAAGCGAARACTTCCGCTCAATCGGCCTCAAGAAAACCCTAGTCTTTTACTCCGGCAAAGCTCCCAAAGGCATTCGAACT AGTTGGATCATGAACGAATATCGCTTGCCGCAT CATGAAACTGAACGATATCAAAAGGGAGA
AATGGTTCTTTTATGTGCCAAGAGACCGCAAGTACCCCAACGGCCATAGCCCAAACCGCGT AACT ACTTCTGCGTATTGGAAGCCAACTGGAGCCGACCCCATGATTCCAAGCCAAAACTTCCGCTCAATCGGCCTCAAGAAAACCCTACTCTTTTACTCCGGCAAAGCTCCCAAAGGCATTCGAACT AGTTGCATCATCAACGAAT ATCGCTTGCCGCATCATGAAACTGAACGATATCAAAAGGCAGA
AatgRLEcttttatgt gocaagaAgACEECaAgt ACCECAACGECRAL AGRCCARACCRET ARCE ACE ECtGRRLAL EERAABECARCLEBARCCRACCRCALGALE CEAAGCRAARACEE CCRCE CARL CRRCCECAAGAARACCCEAGCLEELACE CCRERARAREEECCARAGECALE CEAACE AR LGGAL CAL GAACEAAL AL CREL EGCCREAL CAL GAAACEGAAC GAL ALCARAAGEBAGA

AATATCACTTTCCCGAGTATACAAGAGAGCCGGAGTTGAAGACCACCCATCACTCCCTCGTTGTCTCCCAGCATCCAGGGCATCCACATCTAGATCATCAGT ACTAGTGGCTCAATCGACGACCAGGTCAGACAATAARAAGCAGCACACCAAT AATATCAACACACT GGATAGTGTCATTGAAAAACTCCAAGCTTTTAATGAAGGCCAATCGCAGCAGATTCATCATGATCATCAACATCAGATGGAT
AATATCACTTTCCCGACTATACAAGAGAGCCGGAGTTGAAGACCACCCATCACTCCCTCGTTGTCTCCCAGCATCCAGGGCATCCACATCTAGATCATCAGTACTAGTCGCTCAATCGACGACCAGGTCAGACAATAARAAGCAGCACACCAAT AAT ATCAACACACT GCATAGTGTCATTGAAAAACTCCAAGCTTTTAATGAAGGCCAATCGCACCAGATT CATCATGATCATCAACATCAGATGGAT

aatatcactttgecgagt atacaagagagccgEAgt LEAAGACCACCCAteaCt cort CgEgtet cocageat ceaAgERCAt cOACAtet ABALCAtCARE act AGE GECt CAAL CEACEACCABEECABACAAtAAARAGCARCACACCAAL AAL AL CARCACAGE GGALAGEEE GAL LEAAAAACECCAARCEEEE ARt GAAGECCARL CRCAGCABALE CAL At gat cat gaacat cagat gEAL

CABAACATGAACATCGAAACT GAAGCTAGCAGCAGAAATTCTGATGTGACAACAGTTTTGCCGCTTTCCAAGCATAAAGCCT ACCCTCAGGCCCACCACCAGCACCACAACATTGAGAGTACT ACCGCT GCCGCACTTCGACAACCGGGTGCCCCAACTCATCCT GTGGAT CAGGAACAAGGCATCGCTGCTTTCTCGCACCACTCACCARACTCAAAGCAATCTGCTGCTAATTCCTCTTCGGTGATCT
CAAAAGATGAACATCGAAACT GAAGCTAGCAGCAGAAATTCTGATGTGACAACAGTTTTGCGGCTTTCCAAGCATAAAGCGTACCCTCAGGGCCACCACCAGCACCACAACATTGAGAGTAGTACCGCT GCCGCACTTGGACAACCGGGTGCCCCAACTCATCCTGTGGATCAGGAAGAAGGCATCGCTGCTTTCTCGCACCACTCAGCARACTCAAAGCAATCTGCTGCTAATTGCTCTTCGGTGATCT
caaaagatgaacatcgaaact gaaggt AgCARCAgAAALt CLEAtGL gACAACAGLE L EGCRECttECCAAgCAtaAARCEEACCCE CABERCCACCACCAGCACCACAACAt tEAGAGEARE ACCECE GCCREACt t gEACAACCERELECCCCAACt Cat CCt GLEgALt CAgEAagAAEEEAt GECLECTE Tt cgcaccact cageaaactcaaageaat ctgotgetaattgotcttoggtgatct

CGAGTACTGGCAATTCATGTGCAGCACTCTTCACGACTGGTTCTTCTTCTGTTTTCTCTTCCAAT ATGAATGCGAT TGATCATCTTCATAGACTTTTGAATTACCAACCTGTAAACGTACAGCAGCAGGCTGCTTCCAATCATCACCAACAT CAACAATATGTAAATCATCATCTAGTGCAATACTAT GATCATCATCATCATCATCCCCAACCCAGCAACCTGTTCTCAACARATTTCCCTTCAGCAGE
CGAGTACTGGCAATTCATGTGCAGCACTCTTCACGAGTGGTTCTTCTTCTGTTTTGTCTTCCAATATGAATGCGATTGATCATCTTCATAGACTTTTGAAT TACCAACCTGTAAACGT ACAGCAGCAGGC TGCTTCCAATCATCACCAACATCAACAATATGTAAATCATCATCTAGTGCAATACTATGATCATCATCATCATCATCCCCAACCCAGCAACCTGTTCTCAACARATTTCCCTTCAGCAGE
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