Supplementary Material 2
Phylogenetic Analyses and Divergence Time Estimation

Materials and Methods

Phylogenetic analyses were conducted using chloroplast rbcL nucleotide sequences retrieved from GenBank. Maximum Likelihood (ML) analysis was performed in RAxML (Stamatakis, 2014) with 10,000 bootstrap replicates, and Bayesian Inference (BI) was carried out in MrBayes (Ronquist & Huelsenbeck, 2003) using four parallel MCMC runs for 20 million generations. Convergence and effective sample sizes were assessed in Tracer (Rambaut et al., 2014). The first 50% of trees were discarded as burn-in, and the remaining trees were summarized as a majority-rule consensus tree.

Fossil calibration data were compiled from the literature and the Paleobiology Database (McClennen et al., 2024). Only fossils confidently assigned to extant lineages were selected. Divergence times were estimated in BEAST v1.8.3 (Drummond et al., 2012) under an uncorrelated lognormal relaxed clock model (Drummond et al., 2006), applying a birth–death prior and the GTR+G substitution model. The ML topology served as the starting tree, and multiple independent MCMC runs were combined. The maximum clade credibility tree was generated in TreeAnnotator (Drummond et al., 2006) and visualized in FigTree (Rambaut, 2016).

Results

Phylogeny and Divergence Time Analysis

The time-calibrated phylogeny resolves two principal clades within Coryphoideae (Figure A), broadly corresponding to the syncarpous clade (Borasseae–Corypheae–Caryoteae complex) and allied tribes recognized in recent classifications (Asmussen et al., 2006; Baker & Couvreur, 2013a, b; Yao et al., 2023). The Corypha–Borassus–Hyphaene lineage forms a well-supported clade that diverged during the Paleocene (~60–65 Ma), indicating an early Paleogene origin of Borasseae. Crown diversification occurred mainly during the Eocene–Oligocene, with terminal splits extending into the Miocene. The larger clade (e.g., Areca, Caryota, Cocos, Phoenix, Licuala, Livistona, Trachycarpus, Nypa, Arenga, Calamus) shows crown radiation from the Eocene to Miocene, suggesting major Neogene diversification.

Fossil records from India and elsewhere (Sahni, 1931, 1943; Khan et al., 2019) align with these estimates, supporting early coryphoid presence in the Indian subcontinent. The late Miocene–Pliocene Palmoxylon mioflabellifer sp. nov. from the Tipam Group of the western Bengal Basin further confirms Neogene persistence of Borasseae in eastern India. High intra-clade nucleotide similarity but marked divergence (~49–54%) between the Corypha–Borassus–Hyphaene lineage and remaining taxa corroborates the deep Paleogene split inferred from molecular dating, indicating early Borasseae origin followed by regional Neogene diversification.
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Figure A. Time calibrated chronogram of 13 Arecaceae species based on chloroplast rbcL sequences, inferred using a relaxed uncorrelated lognormal clock in BEAST v1.8.3. The ML topology from RAxML was used as the starting tree under a birth–death prior and GTR+G model. Blue circles indicate posterior probabilities, and divergence times are shown against the Paleogene–Neogene timescale.
Discussion
The Paleocene divergence of Borasseae supports the hypothesis that modern Coryphoideae diversified in boreotropical regions during the early Cenozoic (Baker & Couvreur, 2013a, b). Fossil evidence from the Upper Cretaceous–Paleogene of India (Sahni, 1964; Khan et al., 2019) indicates that the Indian plate was a key center of early palm evolution. The inferred K–Pg origin of Borassus in central India is consistent with both fossil and molecular data, while its deep genetic separation from allied tribes suggests prolonged independent evolution, possibly linked to India’s pre-collision isolation. Widespread Paleogene records across Europe, Africa, and Asia (Berry, 1914; Manchester et al., 2010) further imply that warm climates and boreotropical corridors facilitated early dispersal.

The late Miocene–Pliocene Palmoxylon mioflabellifer sp. nov. from the Tipam Sandstone of the western Bengal Basin provides additional palaeobiogeographic evidence. Its close anatomical similarity to Borassus flabellifer suggests Neogene evolution of the modern species in eastern India. Sedimentological data indicate fluvio-deltaic to nearshore tropical settings (Uddin & Lundberg, 1998; Uddin et al., 2007), favorable for Borassus expansion. The Bengal Basin likely functioned as a Neogene dispersal corridor toward Southeast Asia. Together, molecular dating, fossil evidence, and stratigraphy support a Paleogene origin of Borassus in India, followed by Neogene regional diversification and wider Asian expansion.
Percentage identify matrices among 13 plants
	1: Areca catechu
	100.00   98.30   99.03   98.89   98.70   98.89   98.89   97.87   98.15   98.71   54.10   51.90   51.80  

	2: Caryota urens
	98.30  100.00   98.87   98.86   99.24   99.24   98.86   98.68   99.62   98.49   52.13   50.00   49.51

	3: Cocos nucifera
	 99.03   98.87  100.00   99.26   99.07   99.26   99.26   98.54   98.70   98.86   53.30   51.15   50.82

	 4: Phoenix sylvestris
	98.89   98.86   99.26  100.00   99.07   99.26   99.26   98.70   98.89   98.89   52.07   49.76   49.29

	5: Licuala peltata
	 98.70   99.24   99.07   99.07  100.00   99.81   99.44   98.52   99.26   98.70   51.81   49.76   49.29

	  6: Livistona jenkinsiana
	98.89   99.24   99.26   99.26   99.81  100.00   99.63   98.70   99.26   98.89   52.07   50.00   49.53

	 7: Trachycarpus martianus
	98.89   98.86   99.26   99.26   99.44   99.63  100.00   98.70   98.89   98.89   52.33   50.24   49.76

	8: Nypa fruticans
	 97.87   98.68   98.54   98.70   98.52   98.70   98.70  100.00   98.59   97.99   53.16   51.10   51.20

	9: Arenga pinnata
	 98.15   99.62   98.70   98.89   99.26   99.26   98.89   98.59  100.00   98.27   53.31   50.90   50.80

	10: Calamus erectus
	 98.71   98.49   98.86   98.89   98.70   98.89   98.89   97.99   98.27  100.00   53.50   51.30   51.20

	11: Corypha taliera
	 54.10   52.13   53.30   52.07   51.81   52.07   52.33   53.16   53.31   53.50  100.00   98.69   99.18

	12: Borassus flabellifer
	 51.90   50.00   51.15   49.76   49.76   50.00   50.24   51.10   50.90   51.30   98.69  100.00   99.01

	13: Hyphaene dichotoma
	51.80   49.51   50.82   49.29   49.29   49.53   49.76   51.20   50.80   51.20   99.18   99.01  100.00


rbcL sequences for all 13 analyzed taxa along with their GenBank accession numbers

>Borassus flabellifer (GenBank: AM903181.1)

GATTGATTCTCATAATTATAATAAGTCAATATGTCGAAATTTTTTTTGGAATAGTGCCATGTCAAATCGA

AAATAAATGTCCGATAGCAAGTTGATCGGTTAATTCAATAAGAAAAAAAATGGGAGTTAGTACTCGATTT

AGTTGGTACCACCCAACCGAATCTGATTCAATCGTTTACTCATTCAATGAGTCAATTTTCAAGTTCAGCC

AATTCTTTTTTCAAAATGTCAAGTAGATGAAATCGTGAGTAAGTGTGTTTCATTTCTCTATCATTATAGA

AAATACCATCTATATTAGATTATCTATGGAATTCGAACCCGAACTTGATTTATGATTCATTATTTCGATT

TCACTGACCATTGTTCTTTATTTTTTTTGCATATAGATTAGATTTCCGCCTATTCTTTATACCCTTTCAT

GGATGAATTATGCCTATTTTCGCATAATAGGATTTACGTATACAACATATATTACTGTCAAGAGGGGATT

ATCTTAGTATTCAGATATTTAGATTCAAAATAAGAAGGGGATCAATTCAATTATAAACTTGCAAAACAAG

GATTGGGTTGCGCCATATATATTAAAGAGTATACAATAATGATGTATTTGGTGAATCAAATACATGGTCT

AATAACGAACCGAACCATTTTAACATACCATTTTAATTAGTTGATAATATTAGTTGAATATTTTTTGAAA

GATTTTCTTTTGGTCA

>Corypha taliera (GenBank: AM903163.1)

CCCCCCGGGGCGAGAGTAGTAGGATTGATTCTCATAATTATAATAAAGTGAAATATGTCGAAATTTTTTT

TGGAATAGTGCCATGTCAAATCGAAAATAAATGTCCGATAGCAAGTTGATCGGTTAATTCAATAAGAAAA

AAAATGGGAGTTAGTACTCGATTTAGTTGGTACCACCCAACCGAATCTGATTCAATCGTTTACTCATTCA

ATGAGTAAATTTTCAAGTTCAGCCAATTCTTTTTTCAATAGATGAAATCGTGAGTAAGTGTGTTTCATTT

CTCTATCATTATAGAAAATACCTATAGATTAGATTTCCGCCTATTCTTTATACCCTTTCATGGATGAATT

AGAATTATGCCTATTTTCACATAATAGGATTTACGTATACAACATATATTACTGTCAAGAGGGGATTATC

TTAGTATTCAGATATTTAGATTCAAAATAAGAAGGGGATCAATTCAATTATAAACTTGCAAAACAAGGAT

TGGGTTGCGCCATATATATTAAAGAGTATACAATAATGATGTATTTGGTGAATCAAATACATGGTATAAT

AACGAACCGAACCATTTTAACATAACATTTTAATTAGTTGATAATATTAGTTGAATATTTTTTGAAAGAT

TTTCTTTTTGTCAAAGGTTTCATTCACGCCTAATCCATATCGAGTAGACCTTGTCGTTGTGAGAATTCTT

AATTCATGAGTTGTAGGGAGGGACTTATGTCCCC

>Hyphaene dichotoma (GenBank: AM903168.1)

GGATTGATTCTCATAATTATAATAAAGTGAAATATGTCGAAATTTTTTTTGGAATAGTGCCATGTCAAAT

CGAAAATAAATGTCCGATAGCAAGTTGATCGGTTAATTCAATAAGAAAAAAATGGGAGTTAGTACTCGAT

TTAGTTGGTACCACCCAACCGAATCTGATTCAATCGTTTACTCATTCAACGAGTCAATTTTCAAGTTCAG

CCAATTCTTTTTTCAAAATGTCAAGTAGATGAAATCGTGAGTAAGCGTGTTTCATTTCTCTATCATTATA

GAAAATACCATCTATATTAGATTATCTATAGAATTCGAACCCGAACTTGATTTATGATTCATTATTTCGA

TTTCACTGACCATTGTTCTTTATTTTTTTTGCATATAGATTAGATTTCCGCCTATTCTTTATACCCTTTC

ATGGATGAATTATGCCTATTTTCGCATAATAGGATTTACGTATACAACATATATTACTGTCAAGAGGGGA

TTATCTTAGTTAGTATTCAGATATTTAGATTCAAAATAAGAAGGGGATCAATTCAATTATAAACTTGCAA

AACAAGGATTGGGTTGCGCCATATATATTAAAGAGTATACAATAATGATGTATTTGGTGAATCAAATACA

TGGTCTAATAACGAACCGAACCATTTTAACATAACATTTTAATTAGTTGATAATATTTAATCAGTTGATA

ATATTAGTTGAATATTTTTTTGAAAGATTTTCTTT

>Arenga pinnata (GenBank: ON981421.1)

ACTAAAGCAAGTGCTGGATTTAAAGCTGGTGTTAAAGATTACAAATTGACTTATTATACTCCTGAATACG

AAACCAAAGATACTGATATCTTGGCAGCATTCCGAGTAACTCCTCAACCCGGAGTTCCGCCTGAGGAAGC

AGGGGCAGCGGTAGCTGCCGAATCTTCTACTGGTACATGGACAACTGTGTGGACTGATGGACTTACCAGT

CTTGATCGTTACAAAGGACGATGCTACCACATCGAACCCGTTGTCGGGGAGGAAAATCAATATATTGCTT

ATGTAGCTTATCCTTTAGACCTTTTTGAAGAAGGTTCTGTTACTAACATGTTTACTTCCATTGTGGGTAA

TGTATTTGGTTTCAAAGCCCTACGAGCTCTACGTCTGGAGGATCTGCGAATTCCCCCTTCTTATTCCAAA

ACTTTCCAAGGCCCGCCTCATGGCATCCAAGTTGAAAGAGATAAGTTGAACAAGTATGGTCGTCCTCTAT

TGGGATGTACTATTAAACCAAAATTGGGATTATCCGCAAAGAACTACGGTAGGGCGGTTTATGAATGTCT

ACGCGGTGGACTTGATTTTACCAAGGATGATGAAAACGTGAACTCACAACCATTTATGCGTTGGAGAGAC

CGTTTCGTATTTTGTGCCGAAGCACTTTATAAAGCGCAAGCCGAAACGGGTGAAATCAAAGGACATTACT

TGAATGCTACT

>Caryota urens (GenBank: KY988338.1)

GATTACAAATTGACTTATTATACTCCTGAATACGAAACCAAAGATACTGATATCTTGGCAGCATTCCGAG

TAACTCCTCAACCCGGAGTTCCGCCTGAGGAAGCAGGGGCAGCGGTAGCTGCCGAATCTTCTACTGGTAC

ATGGACAACTGTGTGGACTGATGGACTTACCAGTCTTGATCGTTACAAAGGACGATGCTACCACATCGAA

CCCGTTGTCGGGGAGGAAAATCAATATATTGCTTATGTAGCTTATCCTTTAGACCTTTTTGAAGAAGGTT

CTGTTACTAACATGTTTACTTCCATTGTGGGTAATGTATTTGGTTTCAAAGCCCTACGAGCTCTACGCCT

GGAGGATCTGCGAATTCCCCCTTCTTATTCCAAAACTTTCCAAGGCCCGCCTCATGGCATCCAAGTTGAA

AGAGATAAGTTGAACAAGTATGGTCGTCCTCTATTGGGATGTACTATTAAACCAAAATTGGGATTATCCG

CAAAGAACTACGGTAGAGCGGTTTATGAATGTCTACGCG 

>Calamus erectus (GenBank: JQ042036.1)

GTGTTGGATTTAAAGCTGGTGTTAAAGATTACAAATTGACTTATTATACTCCTGACTACGAAACCAAAGA

TACTGATATCTTGGCAGCATTCCGAGTAACTCCTCAACCCGGAGTTCCGCCTGAGGAAGCAGGGGCAGCA

GTAGCTGCCGAATCTTCTACTGGTACATGGACAACTGTGTGGACTGATGGACTTACCAGTCTTGATCGTT

ACAAAGGACGATGCTACCACATCGAAACCGTTGTCGGGGAGGAAAATCAATATATTGCTTATGTAGCTTA

TCCTTTAGACCTTTTTGAAGAAGGTTCTGTTACTAACATGTTTACTTCCATTGTGGGTAATGTATTTGGT

TTCAAAGCCCTAAGAGCTCTACGTCTGGAGGATCTGCGAATTCCCACTTCTTATTCCAAAACTTTCCAAG

GTCCGCCTCATGGCATCCAAGTTGAAAGAGATAAGTTGAACAAGTATGGTCGTCCTCTATTGGGATGTAC

TATTAAGCCAAAATTGGGATTATCCGCAAAGAACTACGGTAGAGCGGTTTATGAATGTCTACGCGGTGGA

CTTGATTTTACCAAGGATGATGAAAACGTGAACTCACAACCATTTATGCGTTGGAGAGACCGTTTCTTAT

TTTGTGCCGAAGCGCTTTATAAAGCGCAGGCCGAAACGGGTGAAATCAAAGGACATTACTTGAAT

>Cocos nucifera (GenBank: MH547605.1)

AAGTGTTGGATTCAAAGCTGGTGTTAAAGATTACAAATTGACTTATTATACTCCTGACTACGAAACCAAA

GATACTGATATCTTGGCAGCATTCCGAGTAACTCCTCAACCCGGAGTTCCGCCTGAGGAAGCAGGGGCAG

CGGTAGCTGCCGAATCTTCTACTGGTACATGGACAACTGTGTGGACTGATGGACTTACCAGTCTTGATCG

TTACAAAGGACGATGCTACCACATCGAAACCGTTGTCGGGGAGGAAAATCAATATATTGCTTATGTAGCC

TATCCTTTAGACCTTTTTGAAGAAGGTTCTGTTACTAACATGTTTACTTCCATTGTGGGTAATGTATTTG

GTTTCAAAGCCCTACGAGCTCTACGTCTGGAGGATCTGCGAATTCCCACTTCTTATTCCAAAACTTTCCA

AGGCCCGCCTCATGGTATCCAAGTTGAAAGAGATAAGTTGAACAAGTATGGTCGTCCTCTATTGGGATGT

ACTATTAAACCAAAATTGGGATTATCCGCAAAGAACTACGGTAGAGCGGTTTATGAATGTCTACGCGGTG

GACTTGATTTTACCAAGGATGATGAAAACGTGAACTCACAACCATTTATGCGTTGGA

>Phoenix sylvestris (GenBank: MK753976.1)

GCTGGTGTTAAAGATTACAAATTGACTTATTATACTCCTGACTACGAAACCAAAGATACTGATATCTTGG

CAGCATTCCGAGTAACTCCTCAACCCGGAGTTCCGCCTGAGGAAGCAGGGGCAGCGGTAGCTGCCGAATC

TTCTACTGGTACATGGACAACTGTGTGGACTGATGGACTTACCAGTCTTGATCGTTACAAAGGACGATGC

TACCACATCGAAACCGTTGTAGGGGAGGAAAATCAATATATTGCTTATGTAGCTTATCCTTTAGACCTTT

TTGAAGAAGGTTCTGTTACTAACATGTTTACTTCCATTGTGGGTAATGTATTTGGTTTCAAAGCCCTACG

AGCTCTACGTCTGGAGGATCTGCGAATTCCCACTTCTTATTCCAAAACTTTCCAAGGCCCGCCTCATGGC

ATCCAAGTTGAAAGAGATAAGTTGAACAAGTATGGTCGGCCTCTATTGGGATGTACTATTAAACCAAAAT

TGGGATTATCCGCAAAGAACTACGGTAGAGCGGTTTATGAATGTCTACG

>Nypa fruticans (GenBank: PQ538450.1)

ACAGAGACTAAAGCAAGTGCTGGATTTAAAGCTGGTGTTAAAGATTACAAATTGACTTATTATACTCCTG

ACTACGAAACCAAAGATACTGATATCTTGGCAGCATTCCGAGTAACTCCTCAACCCGGAGTTCCGCCTGA

GGAAGCAGGGGCAGCGGTAGCTGCCGAATCTTCTACTGGTACATGGACAACTGTGTGGACTGATGGGCTT

ACCAGTCTTGATCGTTACAAAGGACGATGCTACCACATCGAAACCGTTGTCGGGGAGGAAAATCAATATA

TTGCTTATGTAGCTTATCCTTTAGACCTTTTTGAAGAAGGTTCTGTTACTAACATGTTTACTTCCATTGT

GGGTAATGTATTTGGTTTCAAAGCCCTACGAGCTCTACGTCTGGAGGATCTGCGAATCCCCCCTTCTTAT

TCCAAAACTTTCCAAGGCCCACCTCATGGCATCCAAGTTGAAAGAGATAAGTTGAACAAGTATGGTCGTC

CTCTATTGGGATGTACTATTAAACCAAAATTGGGATTATCCGCAAAGAACTACGGTAGGGCGGTTTATGA

ATGTCTACGCGGTGGACTTGATTTTACCAAGGATGATGAAAACGTGAACTCACAACCATTTATGCGTTGG

AGAGACCGTTTCTTATTTTGTACCGAAGCAATTTATAAAGCGCAGACCGAAACGGGTGAAATCAAAGGAC

ATTACTTGAATGCTACTGAG

>Trachycarpus martianus (GenBank: MK753556.1)

GCTGGTGTTAAAGATTACAAATTGACTTATTATACTCCTGACTACGAAACCAAAGATACTGATATCTTGG

CAGCATTCCGAGTAACTCCTCAACCCGGAGTTCCACCTGAGGAAGCAGGGGCAGCGGTAGCTGCCGAATC

TTCTACTGGTACATGGACAACTGTGTGGACTGATGGACTTACCAGTCTTGATCGTTACAAAGGACGATGC

TATCACATCGAAACCGTTGTCGGGGAGGAAAATCAATATATTGCTTATGTAGCTTATCCTTTAGACCTTT

TTGAAGAAGGTTCTGTTACTAACATGTTTACTTCCATTGTGGGTAATGTATTTGGTTTCAAAGCCCTACG

AGCTCTACGTCTGGAGGATCTGCGAATTCCCACTTCTTATTCCAAAACTTTCCAAGGCCCGCCTCATGGC

ATCCAAGTTGAAAGAGATAAGTTGAACAAGTATGGTCGTCCTCTATTGGGATGTACTATTAAACCAAAAT

TGGGATTATCCGCAAAGAACTACGGTAGAGCGGTTTATGAATGTCTACG

>Licuala peltata (GenBank: MK753474.1)

GCTGGTGTTAAAGATTACAAATTGACTTATTATACTCCTGAGTACGAAACCAAAGATACTGATATCTTGG

CAGCATTCCGAGTAACTCCTCAACCCGGAGTTCCGCCTGAGGAAGCAGGGGCAGCGGTAGCTGCCGAATC

TTCTACTGGTACATGGACAACTGTGTGGACTGATGGACTTACCAGTCTTGATCGTTACAAAGGACGATGC

TATCACATCGAACCCGTTGTCGGGGAGGAAAATCAATATATTGCTTATGTAGCTTATCCTTTAGACCTTT

TTGAAGAAGGTTCTGTTACTAACATGTTTACTTCCATTGTGGGTAATGTATTTGGTTTCAAAGCCCTACG

AGCTCTACGTCTGGAGGATCTGCGAATTCCCACTTCTTATTCCAAAACTTTCCAAGGCCCGCCTCATGGC

ATCCAAGTTGAAAGAGATAAGTTGAACAAGTATGGTCGTCCTCTATTGGGATGTACTATTAAACCAAAAT

TGGGATTATCCGCAAAGAACTACGGTAGAGCGGTTTATGAATGTCTACG

>Livistona jenkinsiana (GenBank: MK753423.1)

GCTGGTGTTAAAGATTACAAATTGACTTATTATACTCCTGACTACGAAACCAAAGATACTGATATCTTGG

CAGCATTCCGAGTAACTCCTCAACCCGGAGTTCCGCCTGAGGAAGCAGGGGCAGCGGTAGCTGCCGAATC

TTCTACTGGTACATGGACAACTGTGTGGACTGATGGACTTACCAGTCTTGATCGTTACAAAGGACGATGC

TATCACATCGAACCCGTTGTCGGGGAGGAAAATCAATATATTGCTTATGTAGCTTATCCTTTAGACCTTT

TTGAAGAAGGTTCTGTTACTAACATGTTTACTTCCATTGTGGGTAATGTATTTGGTTTCAAAGCCCTACG

AGCTCTACGTCTGGAGGATCTGCGAATTCCCACTTCTTATTCCAAAACTTTCCAAGGCCCGCCTCATGGC

ATCCAAGTTGAAAGAGATAAGTTGAACAAGTATGGTCGTCCTCTATTGGGATGTACTATTAAACCAAAAT

TGGGATTATCCGCAAAGAACTACGGTAGAGCGGTTTATGAATGTCTACG

>Areca catechu (GenBank: GQ436757.1)

TAAAGCAAGTGTTGGATTTAAAGCTGGTGTTAAAGATTACAAATTGACTTATTATACTCCTGACTACGAA

ACCAAAGATACTGATATCTTGGCAGCATTCCGAGTAACTCCTCAACCCGGAGTTCCGCCTGAGGAAGCAG

GGGCAGCGGTAGCTGCCGAATCTTCTACTGGTACATGGACAACTGTGTGGACTGATGGACTTACCAGTCT

TGATCGTTACAAAGGACGATGCTACCACATCGAAACCGTTGTCGGAGAGGAAAATCAATATATTGCTTAT

GTAGCTTATCCTTTAGACCTTTTTGAAGAAGGTTCTGTTACTAACATGTTTACTTCCATTGTGGGTAATG

TATTTGGTTTCAAAGCCCTACGAGCTCTACGTCTGGAGGATCTGCGAATTCCCACTTCTTATTCCAAAAC

TTTCCAAGGCCCGCCTCATGGTATCCAATCTGAAAGAGATAAGTTGAACAAGTATGGTCGTCCTCTATTG

GGATGTACTATTAAACCAAAATTGGGATTATCCGCAAAGAACTACGGTAGAGCGGTTTATGAATGTCTAC

GTGGTGGACTTGATTTTACCAAGGATGATGAAAACGTGAACTCACAACCATTTATGCGTTGGAGAGACCG

TTTCTTATTTTGTGCCGAAGCGCTTTATAAAGCGCAGGCCGAAACGGGTGAAATCAAAGGACATTACTTG

AAT
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