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Transcriptome Analysis for Developing Kernel and Expression
Analysis of Starch and Sucrose Metabolism-related Genes in
Castanea henryi
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(The Key Lab of Cultivation and Protection for Non-wood Forest Tree of Education Ministry ,Central South
University of Foresiry and Technology Changsha / Cooperative Innovation Center of Cultivation and Utilization for
Non-Wood Forest Trees of Hunan Province ,Changsha 410004 )

Abstract ; Castanea henryi is an important woody grain plants in south of China. The current research on the
fruit development of C. henryi mainly focuses on fruit component analysis, fruit quality analysis,and fruit process-
ing , whereas the molecular mechanisms involved in fruit development remain to be uncovered. Transcriptome se-
quencing and analysis were conducted on kernel in the beginning of starch synthesis peak phase of C. henryi using
Mlumina platform-based strategy. Expression patterns of seven starch and sucrose metabolism-related Unigenes
were assayed with real-time quantitative PCR ( qPCR) method. The results showed that de novo assembly genera-
ted a total of 53629 Unigenes with average length of 746 bp. Among them,26739 unigenes were annotated against
NR, NCBI and Swiss-Port protein databases, 14413 Unigenes were assigned 25 categories by comparing with COG
( Clusters of Orthologous Groups) database, and 33926 Unigenes were assigned 3 categories including cellular
component, molecular function and biological process and 58 branches with GO ( Gene Ontology) database. Func-
tional annotation against KEGG ( Kyoto Encyclopedia of Genes and Genomes) database identified 5277 Unigenes
which were mapped to 116 metabolic pathways. Moreover, the qPCR analysis showed that two Unigenes
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CH. 29636 and CH. 11971 had a gradual increase , while the other 5 genes( CH. 31302, CH. 33690, CH. 19238,
CH. 30128 ,and CH. 13088 ) increased at the early stage and then decreased. The expression profiles of the 7

genes were in accordance with the accumulation of starch and sucrose in the developing fruits of C. henryi. This

study provided a foundation for further characterizing the functional genes involved in the formation of fruit quality

in C. henryi.

Key words: Castanea henryi; RNA-seq; kernel; real-time RT-PCR; starch; sucrose
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Table 1 Primers used in this study
514 H AR SI¥F51(5'-3") BAKIRE(C) GCEHERE(%) YK (bp)
Primers code Gene name Primer sequence (5'-3") Annealing temperature ~ GC content Amplification length
CH. 29636-F TEH A R AGATGTCCCTGTTATTGGATTCA 58.1 57.1 132
CH. 29636-R Starch synthase AAGTCTTTTCTGCCAGTGCC 57.1 50.0
CH. 11971-F TERY 43 S 1L AGAGTCAAGTTCCGATTC 45.7 44. 1 9
CH. 11971-R Starch branch enzyme 11 TCCAAAAGTTGTAGGGTC 47.4 44.4
CH. 12978-F REVEA A GAACGATAAGTCAAAGCC 47.2 44. 4 81
CH. 12978-R Sucrose synthase TACATCTCTACCAACCCAG 47.2 47.4
CH. 33690-F TERE BRI A i TTGGCATCTCGCCCGTA 58.5 58.8 137
CH. 33690-R Sucrose phosphate synthase TTTCCTTCTCCCCCTCG 55.1 58.8
CH. 19238-F SRl G GTCTCCTCTCTTATGACCCAAA 55.4 45.5 125
CH. 19238-R Fructose kinase TTCAACTTCTTCCAAACTTACCT 55.2 34.8
CH. 30128-F O R G GGCTAAGGCTATGGCAAT 52.8 50.0 129
CH. 30128-R Hexokinase TTACTTCCACCCTCCGATG 55.4 52.6
CH. 13088-F it TGTCGTTTAGAGTATTGGCT 52.3 40.0 96
CH. 13088-R Glycosyl transferase CTTGAGTTTCCGAGCATAG 53.3 50.0
CsAtubulin-F HWEHH GCCACCATCAAGACCAAGAG 62.0 55.0 108
CsAtubulin-R CAAGTCACCACCAGGAACCA 62.0 55.0
A B
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Fig.1 The length distribution of Contig and Unigene for C. henry
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Table 2 The statistical results of functional annotations

in C. henry
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atabase ercen age 0] ercen age [0
genes annotated genes All-Unigene *ﬂﬂﬂ( Vitis vinifem) % 9 IR E 9:{”_% I {u‘l’i%
NR 26564 99.35 49.53 Unigene FPAIEEE (5 NR 25045 5 HE B L Unigene 751
SwissProt 17254 64.53 32.17 B 92.17% , H AP B (R communis ) JIT 5 19 1L
coG 11447 42.81 21.34 il , 2 57.86% (€12C)
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Fig.2 NR classification of C. henry developing kernel in transcriptome
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catabolism, Y : General function prediction only,Z: Function unknown
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Fig.3 COG classification for C. henry Unigenes
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C19 ; Rhythmic process, C20 ; Biological adhesion,C21 :Locomotion,C22 ; Viral reproduction,C23 ; Cell killing, C24 ; Carbon utilization
B4 $#EZE Unigene B9 GO 72 E
Fig. 4 GO classification for C. henry Unigenes

*3 MAEEMCHRAN KEGG KiHgEH %
Table 3 Part of KEGG classification of developing kernel in C. henry

gs AREhE R AR 5 44 Bk Unigene ¥ H FrdTE Ay (% )
Code D Pathway name No. of Unigens Percentage of Unigenes
1 ko03010 MR Ribosome 216 4.09

2 ko04075 MY £ 15 51T Plant hormone signal transduction 165 3.13

3 ko03040 IR Spliceosome 149 2.82

4 ko00190 Ab#ER 1L Oxidative phosphorylation 147 2.79

5 ko04141 EH A K Protein processing in endoplasmic reticulum 143 2.71

6 k000230 FER S THERHCH Starch and sucrose metabolism 139 2.63

7 k000500 T4 (R4 Purine metabolism 139 2.63

8 ko03013 RNA %32 RNA transport 138 2.62

9 ko00010 WETERR/ B 5E 4 Glycolysis / Gluconeogenesis 131 2.48

10 ko04626 FEY)—EE HAE Plant-pathogen interaction 129 2.44

11 k000240 mENEAR I Pyrimidine metabolism 114 2.16

12 ko03008 AR A= B Ribosome biogenesis in eukaryotes 109 2.07

13 ko03015 mRNA W38 % mRNA surveillance pathway 108 2.05
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Table 4 The basic information of the starch and sugar metabolism related genes for developing kernel in C. henry
TIRESLF 2R Unigene %' K& (bp) CDS KJE (bp) Eﬁfﬂﬁ %Jﬁm B Fikm  E WM
Name of functional genes Unigene 1D Length CDS length A AL Total reads RPKM E-value
Start End
TEB £ U CH. 29636 1567 1176 142 1317 692 20. 14 0
Starch synthase CH. 5056 1442 81 128 208 191 6.04  7.1E-140
VENY 43 S 1 CH. 11971 2797 2583 99 2681 2855 46. 56 0
Starch branch enzyme 11 CH.33608 3278 2595 411 3005 2267 31.54 0
HEWEA WG CH. 12978 3135 2433 289 2721 9054 131.73 0
Sucrose synthase CH. 2443 588 42 149 190 6 0. 47 6E-123
CH. 2506 235 300 118 417 1 0.19  3.08E-25
CH. 31302 1063 846 207 1052 10380 445.38  1.6E-176
CH. 31303 442 249 193 441 360 37.15  3.12E-31
CH. 52037 1077 999 9 1007 7 0.30 2E-167
CH. 9333 792 759 34 792 3 0.17  1.1E-151
CH. 9594 2063 1761 280 2040 70 1.55 0
FERHTERR & AL CH. 30899 1566 1452 1 1452 40 1.17 0
Suctose phosphate synthase oy 3369 3791 3066 90 3155 1980 23.82 0
CH. 35364 786 561 224 784 13 0.75  2.7E-157
CH. 35365 1272 1191 81 1271 52 1.86 0
CH. 41953 1284 1086 180 1265 47 1.67 0
T CH. 19238 698 507 171 677 29 1.90  1.72E-94
Fructose kinase CH. 19239 771 522 1 522 20 1.18  7.14E-68
CH. 28321 278 117 138 254 9 1.48  1.12E-45
Wl CH. 18306 1900 1524 23 1546 529 12.70 0
Hexokinase CH. 26652 809 654 156 809 51 2.88  4.5E-131
CH. 26653 230 216 15 230 3 0.59  8.38E-42
CH. 30128 2070 1494 386 1879 1356 29. 88 0
CH. 40518 1957 1485 74 1558 264 6.15 0
CH. 5272 1027 588 340 927 98 4.35  1.2E-123
Wi FE 7 CH. 20302 2232 1602 380 1981 431 8.81 0
Glycosyl transferase CH. 13088 2393 1671 697 2367 2410 45.93 0
CH. 19415 2175 1890 18 1907 260 5.45 0
CH. 27384 2502 1935 370 2304 1238 22.57 0
CH. 28874 1867 1605 29 1633 323 7.89 0
CH. 32528 2169 1686 212 1897 426 8.96 0
CH. 32865 2643 1605 278 1882 542 9.35 0
CH. 33371 2616 1827 365 2191 747 13.02 0
CH. 36120 2726 1440 517 1956 489 8.18 0
CH. 37470 2030 1599 258 1856 245 5.50 0
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