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Transcriptome Analysis for Rare and Endangered Plants
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Abstract In order to strengthen the conservation and utilization of China’ s endangered plant Semiliquidambar
cathayensis a high-throughput sequencing platform Illumina HiSeq 2500 was used to sequence the
transcriptome of the plants. The obtained data was filtered and assembled by de novo. Then 77 629 unigenes
were obtained through classification and redundancy removal. By comparison analysis annotation of the 9
functional databases 45 293 unigenes get annotation information which was divided into 25 sub-categories by
function in KOG with 25 253 functional annotation information obtained. The functional annotation of GO could
be divided into such three parts as cell components biological processes and molecular functions which is
composed of 2226 and 17 subclasses respectively 65 subclasses in total . With the comparison of KEGG
database 286 metabolic pathways are found among which there are 177 pathways to biosynthesis of secondary
metabolites which may be related to the medicinal active components of S. cathayensis. Based on the
assembling result 1 547 unigenes encoding the transcription factors are predicted in 88 gene families. Thus a
family of transcription factors controlling pharmacokinetic synthesis are discovered. Based on the annotation
results of S. cathayensis 12 579 SNP polymorphic sites are detected and 57 671 CDS sites are predicted. This
study is the first time to analyze the transcriptional sequences of S. cathayensis providing a basic data for the in-

depth study on molecular biology in S. cathayensis.
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Table 1 Statistical graph of splicing results
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Fig.5 GO functional classification of unigenes of transcriptome for S. cathayensis 1. antioxidant activity 2. binding 3. cata-
Iytic activity 4. electron carrier activity 5. metallochaperone activity 6. molecular function regulator 7. molecular transducer activity 8. nucleic
acid binding transcription factor activity 9. nutrient reservoir activity 10. protein tag 11. signal transducer activity 12. structural molecule activ-
ity 13. transcription factor activity protein binding 14. translation regulator activity 15. transporter activity 16. receptor activity 17. enzyme
regulator activity 18. receptor regulator activity 19. behavior 20. biological adhesion 21. biological regulation 22. cell aggregation 23. cell
killing 24. cellular component organization or biogenesis 25. cellular process 26. detoxification 27. developmental process 28. growth 29.im-
mune system process 30. localization 31.locomotion 32. metabolic process 33. multi-organism process 34. multicellular organismal process

35. negative regulation of biological process 36. positive regulation of biological process 37. regulation of biological process 38. reproduction

39. reproductive process 40. response to stimulus 41. rhythmic process 42. signaling 43. single-organism process 44. establishment of localiza-
tion 45.cell 46. cell junction 47. cell part 48. extracellular matrix 49. extracellular matrix component 50. extracellular region 51. extracel-
lular region part 52. macromolecular complex 53.membrane 54.membrane part 55. membrane-enclosed lumen 56. nucleoid 57. organelle

58. organelle part 59. other organism 60. other organism part 61. supramolecular fiber 62. symplast 63. synapse 64. synapse part 65. virion
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Fig.6 KEGG functional annotation distribution of unigenes of transcriptome for S. cathayensis 1. Cell growth and death 2.
Cell motility 3. Cellular community 4. Transport and catabolism 5. Membrane transport 6. Signal transduction 7. Signaling molecules and interac-
tion 8. Folding sorting and degradation 9. Replication and repair 10. Transcription 11. Translation 12. Amino acid metabolism 13. Biosynthesis
of other secondary metabolites 14. Carbohydrate metabolism 15. Energy metabolism 16. Glycan biosynthesis and metabolism 17. Lipid metabo-
lism 18. Metabolism of cofactors and vitamins 19. Metabolism of other amino acids 20. Metabolism of terpenoids and polyketides 21. Nucleotide
metabolism 22. Overview 23. Xenobiotics biodegradation and metabolism 24. Aging 25. Circulatory system 26. Development 27. Digestive sys-

tem 28. Endocrine system 29. Environmental adaptation 30. Excretory system 31. Immune system 32. Nervous system 33. Sensory system
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Table 4 Biosynthetic pathway of secondary metabolites involved inmedicinal active ingredient of S. cathayensis

Unigenes %11

AR HRURST AR i
Number of . -
Pathway . Effective components Pathway ID
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flE A G A = w2 G I A 6 5
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ORI O RPHR ISR LA R AT
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THEEDE )6 B Betalain biosynthesis 4 H:¥ph Alkaloids ko00965
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Fig.7 The main transcription factor family classifica-
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