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Abstract: Liquidambar formosana is an excellent landscape ecological tree species because its beautiful tree shape and
red or orange leaves in autumn. In order to understand the genetic basis of discoloration and secondary metabolism of
L. formosana leaves, the mixed samples of L. formosana leaves in five leaf discoloration stages were used for full-length

transcriptome sequencing using single-molecule real-time sequencing technology ( PacBio platform). The results were as

s BEA: 2022-06-04
ESWA . U0 R AR RS E S B IR (2019-A-03-02) ) P AL R HE <300 B GEEARRHIF [2021]26 ),
F—EE . XM (1988-) M+, FIAFSE 61, FEMNFMAREFFIIT, (E-mail ) 517261654@ qq.com,

TEEEE: TH, UL, R TR, BENFERMAESIIG, (E-mail) 12084474@ qq.com,



9 1] XHERESS . AR I R 28 (] A (AR SR 4L S o3 B 1711

follows: (1) High-quality 41.04 Gb data were obtained by full-length transcriptome sequencing, from which 563 180
full-length non-chimeric sequences were identified, and 27 269 high-quality full-length transcripts were obtained by
clustering and de-redundancy. In 27 269 full-length transcripts, 2 035 long-chain non-coding RNA (IncRNA) were
predicted, and 14 892 simple sequence repeat ( SSR) sites and 1 856 transcription factors were detected. (2) The
results of gene annotation showed that a total of 24 857 transcripts were annotated in eight databases such as NR, GO,
COG and KEGG, etc., 124 metabolic pathways were obtained in KEGG database, including ribosome, carbon
metabolism, amino acid biosynthesis and so on, and 49 and 71 transcripts were involved in flavonoid and chlorophyll
metabolism respectively. The above results preliminarily reveal the transcriptome information and functional
characteristics of L. formosana leaves during the leaf discoloration stage, and provide basic data for the follow-up study of
the molecular mechanism of leaf discoloration, the pathway and regulation of pigment metabolism and synthesis, the
cloning of related functional genes and the improvement of leaf color.

Key words:; Liquidambar formosana, leaf discoloration stage, single-molecule real-time sequencing technology, full-

length transcriptome, gene function annotation
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A. The first sampling; B. The second sampling; C. The third sampling; D. The fourth sampling; E. The fifth sampling.
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Fig. 1 Leaves of Liquidambar formosana at different discoloration stages
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Fig. 2 Sequence distribution of the full-length transcriptome in leaf discoloration stage of Liquidambar formosana
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Table 1  Statistics of transcripts annotated
IRE 3¢/ e AR

Annotated database Number of transcripts

NR 24 726

GO 17 535

COG 10 809

KEGG 10 666

KOG 15 286

Pfam 20 455

Swiss-Prot 17 910

eggNOG 24 158

A1 Total 24 857

IncRNA prediction and SSR analysis of transcripts in leaf discoloration stage of Liquidambar formosana

W A%y Vitis vinifera: 8 997 (36.39%)

W n] a4 Theobroma cacao: 1753 (7.09%)
Y% Nelumbo nucifera: 1 659 (6.71%)
R Jatropha curcas: 844 (3.41%)
B Populus trichocarpa: 655 (2.65%)
B RK Ricinus communis: 645 (2.61%)

Mg Prunus mume: 631 (2.55%)
Wk Prunus persica: 618 (2.50%)
8 Citrus sinensis: 554 (2.24%)

W% Populus euphratica: 520 (2.10%)

JEHs Other: 7 848 (31.74%)

\

4 NREREEMS 55T
Fig. 4 Statistics of NR annotation homologous

species distribution
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ZAfIZH 43 Cellular component

43Ik Molecular function H:H33 F& Biological process

1. 2R S5 2. 400 3. AnfAS; 4. IRSEH; 5. ANARERIRr; 6. M FECE Y 7. AR 415 8. MEAM XISy 5 9. A%+
10. JEEEFPA P 5 10, 258%; 120 JRANXTRA); 13, S TR 14, JFRAAL 435 15, AR ST; 16, fEALIR1E; 17. 25500 1 18. 4%
BT 19. G5 TGP 200 W EIRTEE ; 21, BRRES G HR IR 220 20 TR I TE; 23, BUEARIG R 24, WG
Pe; 25, ZURTEYE; 26. B AR LRI HE; 27, BIRRE; 28 ERIAAGE; 29, SEMAAEATEE; 30, B RSB
TARTE; 31 B AIEYE; 32, fQAERE ; 33, ARt ; 34, PV R 35, RO ; 36. AT 37, 5E (L ; 38. 4
JEALAERSY 5 39. REVERL; 40. ZAMIERE; 41. (5516 F; 42, AHLAHRE; 43 WHHR,; 44, RIERG IR, 45, £ K,
46. THH; 47, WHEERR ; 48. AWM 49. AWM 50. AT S S1. AR,

1. Cell part; 2. Cell; 3. Organelle; 4. Membrane; 5. Organelle part; 6. Macromolecular complex; 7. Membrane part; 8. Extracellular region; 9. Cell
junction; 10. Membrane-enclosed lumen; 11. Nucleoid; 12. Extracellular region part; 13. Virion; 14. Virion part; 15. Extracellular matrix;
16. Catalytic activity; 17. Binding; 18. Transporter activity; 19. Structural molecule activity; 20. Electron carrier activity; 21. Nucleic acid binding
transcription factor activity; 22. Molecular transducer activity; 23. Antioxidant activity; 24. Enzyme regulator activity; 25. Receplor activity;
26. Protein binding transcription factor activity ; 27. Protein tag; 28. Nutrient reservoir activity ; 29. Metallochaperone activity ; 30. Guanyl-nucleotide
exchange factor activity ; 31. Translation regulator activity ; 32. Metabolic process; 33. Cellular process; 34. Single-organism process; 35. Response to
stimulus ; 36. Biological regulation; 37. Localization ; 38. Cellular component organization or biogenesis; 39. Developmental process; 40. Multicellular
organismal process; 41. Signaling; 42. Multi-organism process; 43. Reproductive process; 44. Immune system process; 45. Growth;
46. Reproduction; 47. Rhythmic process; 48. Biological phase; 49. Biological adhesion; 50. Locomotion; 51. Cell killing.
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Fig. 5 Statistics of transcript GO function classification
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T rrrrrrTr T rrrTr rrr T T T rTrTrorTra
ABCDEFGHI J KLMNOPQRSTUVWYZ
IhfE4r 2 Function class

A. RNA L5 &4 108(0.66%) 5 B. Y (IR ZEHG AT I
104(0.64%) ; C. AER/E RIS . 849(5.18% ) ; D. 4lljfdJHH]
R EABATE M TR 152(0.93%) ; E. BILRRIE M
AR 915(5.59%) ; F. &R Aitisf. 131(0.80%) ;
G. kAL EWisiAMAH . 949(5.80%) ; H. HlGz i ft
e 321(1.96%) ; L faBuiskiFit: 490(2.99%) ; J. B,
MR G5 R A Y & L 1 114(6.80%) 5 K. B 5% 1530
(9.34%) ; L. A HAMEM. 1357(8.29%) ; M. 4Bk [
VA 334(2.04%) 5 N. AEIZ3): 14(0.09%) ; O. HHiF
JE B E AT &S THIR : 1265(7.72%) 5 P. B IRizk
AL 651(3.98%) ; Q. WA &I B AL 553
(3.38%) ; R. —BIIRETIN . 3 293(20.11%) ; S. TIREAAI.
332(2.03%) ; T. {551 SHUH: 1 442(8.81%) ; U. 4%
B U ORI AR . 212 (1.29%) 5 V. B DAL, 153
(0.93%) ; W. JIAMESH . 0(0.00%) 5 Y. ¥45H9 . 0(0.00%) ;
Z. 4. 107(0.65%)
A. RNA processing and modification: 108 ( 0. 66%);
B. Chromatin structure and dynamics: 104 (0.64%) ; C. Energy
production and conversion: 849 (5.18%) ; D. Cell cycle control,
cell division, chromosome partitioning: 152 (0.93%) ; E. Amio
acid transport and metabolism: 915 (5.59%); F. Nucleotide
transport and metabolism: 131 (0.80%); G. Carbohydrate
transport and metabolism: 949 (5.80% ) ; H. Coenzyme transport
and metabolism: 321 (1. 96%); 1. Lipid transport and
metabolism; 490 (2.99%); J. Translation, ribosomal structure
and biogenesis: 1 114 (6.80%); K. Transcription: 1 530
(9.34% ) ; L. Replication, recombination and repair: 1 357
(8.29% ); M. Cell wall/membrane/envelope biogenesis: 334
(2.04%) ; N. Cell motility: 14 (0.09%) ; O. Postiranslational
modification, protein turnover, chaperones: 1 265 (7.72%);
P. Inorganic ion transport and metabolism: 651 ( 3.98%);
Q. Secondary metabolites biosynthesis, transport and catabolism:
553 (3.38%); R. General function prediction only: 3 293
(20.11%) ; S. Function unknown: 332 (2.03%); T. Signal
transduction mechanisms: 1 442 (8.81%); U. Intracellular
trafficking, secretion, and vesicular transport: 212 (1.29%);
V. Defense mechanisms: 153 (0. 93%); W. Extracellular
structures: 0 (0.00%); Y. Nuclear structure; 0 (0.00%) ;
Z. Cytoskeleton; 107 (0.65%).

B 6 COGERN%E
Fig. 6 Classification of COG annotation
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ABFE R A I R 78 60 ) 5 SR AR S S K R
1 610 bp, & T Wen %5 (2014 ) FIH Mumina I 7
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