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Transcriptome sequencing _in cambial zone and differentiating xylem of Japanese
cedar (Cryptomeria japonica) and seasonal profiling of the expressed genes
throughout a growing season

FUJIWARA, Takeshi
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Japanese cedar is one of the most valuable species for wood industries and it has
been target species of tree breeding program because of its wide diversity in wood properties. Thus,
molecular aspects of wood formation offer practical information that can be used for screening and
forward genetic approaches to improve wood quality.

Total RNA was isolated from samples including cambium and differentiating xylem collected from trunks of
plus trees and 55,051 unique sequences were obtained. After identifying expressed sequence tags, we
designed a custom cDNA microarray with 18,082 probes to compare expression of highly regulated genes
throughout a growing season. Among various types of the gene expression profiles provided by the
microarray, groups of genes regulated in growing season were detected, which were assigned to the
functional classes such as “ Carbohydrate transport and metabolism” and “ Cell wall/membrane/envelope
biogenesis” which are supposed to relate with wood formation.
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Al A2 A3 A4 A5 A6 A7 Bl B2 B3 B4 B5 B6 B7
[A] RNA processing and modification 3 0 6 3 1 21 O 3 23 9 4 15 60 123
[B] Chromatin structure and dynamics 1 0 7 0 13 2 4 8 10 1 1 5 18 78
[C] Energy production and conversion 20 0 25 26 37 29 O 8 31 18 0 6 32 10
[D] Cell cycle control, cell division, chromosome partitioning 1 0 8 4 23 5 0 3 12 3 0 2 20 21
[E] Amino acid transport and metabolism 7 2 32 11 39 28 4 10 23 16 1 7 8 53
[F] Nucleotide transport and metabolism 0 0 2 0 12 11 O 1 8 2 2 4 6 15
[G] Carbohydrate transport and metabolism 9 0 65 26 113 41 9 29 32 23 2 19 69 47
[H] Coenzyme transport and metabolism 11 O 2 7 19 7 1 1 8 2 0 1 3 5
[I] Lipid transport and metabolism 6 0O 34 10 53 33 9 13 37 18 1 18 17 40
[J] Translation, ribosomal structure and biogenesis 7 0 28 1 11 8 0 35 9 5 0 4 13 42
[K] Transcription 15 2 19 7 30 23 3 12 59 24 2 20 91 98
[L] Replication, recombination and repair 0o 0 8 5 8 4 2 7 16 4 1 5 18 35
[M] Cell wall/membrane/envelope biogenesis 2 1 29 9 65 17 5 11 19 3 0 3 14 38
[N] Cell motility 0 O 0 2 1 0 O 0 1 0 0 0 1 2
[O] Posttranslational modification, protein turnover, chaperon 18 0 30 37 51 84 29 21 44 33 10 20 62 110
[P] Inorganic ion transport and metabolism 9 0 24 8 1 15 5 7 8 8 1 9 12 48
[Q] Secondary metabolites biosynthesis, transportand catabr 8 2 17 11 50 31 9 18 68 36 1 7 36 48
[R] General function prediction only 16 0 104 52 133 121 26 45 159 60 7 50 132 263
[S] Function unknown 18 0 61 23 8 39 5 22 37 50 4 33 68 69
[T] Signal transduction mechanisms 23 4 97 22 126 40 32 51 77 40 10 88 144 435
[U] Intracellular trafficking, secretion, and vesiculartransport 5 0 48 26 45 17 3 20 12 6 0 8 25 28
[V] Defense mechanisms 2 0 3% 19 7 19 20 15 3 55 64 227
[W] Extracellular structures 0 22 2 1 0 0 0 0 0 1 3
[X] Unassigned 21 2 70 25 123 67 24 19 87 36 5 43 98 146
[Y] Nuclear structure 1 0 3 0 1 0o 1 5 0 0 3 0 9
[Z] Cytoskeleton 4 0 32 19 4 9 0 14 1 0 9 15 8
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