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Abstract: Taking male flowers of Castanopsis carlesit ( Hemsl.) Hayata in flower bud stage, half
flowering stage and flowering stage as research materials, the transcriptome database of the development
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process of male flowers of C. carlesii was constructed by using high-throughput sequencing platform. The
flower bud stage and half flowering stage, half flowering stage and flowering stage, and flower bud stage
and flowering stage were compared, the differentially expressed unigenes related to male flower
development were screened, and their functions were annotated. Meanwhile, the MADS-box family genes
of C. carlesii were identified, and the variations of expression levels of these genes in three stages of male
flower development of C. carlesii were analyzed. The results show that in the obtained transcriptome, the
number of clean reads are 628 800 000—-643 700 000, the total amount of clean bases are 6.29-6.44 Gb,
the percentages of Q30 base are all no less than 90.67%, and the GC contents are 45.09% —45.39%.
There are 15 086, 6 770 and 16 150 differentially expressed unigenes between flower bud stage and half
flowering stage, half flowering stage and flowering stage, and flower bud stage and flowering stage,
respectively. The GO functional annotation result shows that the differentially expressed unigenes are
mainly annotated in the biological processes related to catalytic activity, binding and membrane, etc. The
KEGG metabolic pathway annotation result shows that the differentially expressed unigenes are mainly
annotated in the metabolic pathways related to global and overview map, carbohydrate metabolism,
environmental adaptation and signal transcription, etc. These results suggest that catalytic enzymes play
an important role in the development process of male flowers of C. carlesii, the differentially expressed
unigenes annotated in cell components are mainly related to pollen maturation, and the male flower
development of C. carlesit is regulated by carbohydrate metabolism and transcription factors. The
expression level analysis shows that there are differences in expression of type- I MADS-box family genes
in the development process of male flowers of C. carlesii. The expression trends of SHP and AG genes are
similar, which are relatively low in flower bud stage, and increase in half flowering stage and flowering
stage; the expression level of AP3 gene gradually increases with male flower development; two MIKC ™
homologous genes are mainly expressed in half flowering stage; three AP1/FUL homologous genes are
expressed in three stages of male flower development, but their expression trends are different; the
expression levels of AGL6 gene are all relatively high in three stages of male flower development; the
expression levels of four SEP homologous genes are relatively high in male flower development, in which,
the expression level of SEP3 gene is the highest, and the variation of expression level in three stages of
male flower development is not evident, while the expression levels of the other three SEP homologous
genes all increase to the highest levels in flowering stage. The comprehensive analysis result shows that
functions of most differentially expressed unigenes are related to pollen development and catalytic enzymes
in the transcriptomes of male flowers of C. carlesii, and are involved in metabolic pathways of
carbohydrate metabolism and transcription, etc. MADS-box family genes are differentially expressed in
three stages of male flower development, which is closely related to male flower development.

Key words: Castanopsis carlesii (Hemsl.) Hayata; male flower; transcriptome; differentially expressed
unigenes; MADS-box family gene
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Table 1  Transcriptome statistics of male flowers of Castanopsis
carlesii (Hemsl.) Hayata
Clean reads %% =N Q30 Bl %

WIS Number of — GJLE/Gb  HAL/%  GCEH/%
Stage! clean Total amount Percentage of GC content
reads of clean bases Q30 base
F1 628 800 000 6.29 91.23 45.09
F2 643 700 000 6.44 90.71 45.39
F3 631 100 000 6.31 90.67 45.18

DF1. FE2E3] Flower bud stage; F2: JF1] Half flowering stage; F3:
JEAEH] Flowering stage.
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Table 2 Number of differentially expressed unigenes in transcriptome
of male flower of Castanopsis carlesii ( Hemsl.) Hayata between
different stages

257 3K3K unigenes 31
Number of differentially expressed unigenes

TR
Sage! ikl 1 HikhE T

Up regulation of ~ Down regulation of i1 Total

expression level expression level
F1 vs F2 5283 9 803 15 086
F2 vs F3 3536 3234 6 770
FI vs F3 6 588 9 562 16 150

DF1 . HZEH Flower bud stage; F2. 2 TF Half flowering stage; F3.
JEAEH] Flowering stage.
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Fig. 1 GO functional classification of differentially expressed unigenes in transcriptome of male flowers of Castanopsis carlesii ( Hemsl.) Hayata
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Fig. 2 KEGG metabolic pathway of differentially expressed unigenes in transcriptome of male flowers of Castanopsis carlesii (Hemsl.) Hayata
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A . KH Castanopsis carlesii (Hemsl.) Hayata; @ ;. {37 Arabidopsis thaliana ( Linn.) Heynh.
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Fig. 3 Phylogenetic tree of type- I MADS-box proteins in Castanopsis carlesii ( Hemsl.) Hayata and Arabidopsis thaliana ( Linn.) Heynh



46 EIE7/ B R SRS R N e

%31 &

B Maker00006492 ]

B Makero0069044
B 200019300
B 00057643 o
B 00001367
--- Maker00027280 |
--- Maker00052971 |

--- Maker00025791 ANRI

--- Maker00024218:
--- Maker00021229 |AGL15
--- Maker00026535 |

Maker00011188 ] AP3/PI

--- Maker00027010 | Bs
| [

Maker00016147 |
Maker00034083

=]
B o c00032206 [Mikcs
B vakerooo2sssr
B Maker00054870_
U Maker000259477]
B oic00017662
B ovcr00052854
B vaxe00052973
B vokc00052902

FI F2 F3

N e

B k00053004
P Makero0052962
B viaero00s2841
B vixco00s2072
B vcooos2o1 SV
B vxcooos2s2s
--- Maker00052839
P Makerooosssss
B vikero0052903
[ Maker00052036 |
- 1N
- Maker00067588 |

B 00064080 |soc
B vickero0043455

Maker00031743"]
Maker00060929 | AP1/FUL
Maker00039576 |

--- Maker00026684 | AEL15

--- Maker00019313 |

| Maker00067599 ]

--- Maker00043411 | AGLE

--- Maker00050389 |
|

Maker00039517
SEP
I Maker00060937

N viekerooo3i6ss |

FI F2 F3

FLC
Maker00050379_|

00 02 04 06 08 1.0

RIETE

Expressive abundance

F1: 162 Flower bud stage; F2. *FF Half flowering stage; F3: B&AEM] Flowering stage.
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Fig. 4 Heatmap of expression level of type- I MADS-box family genes in male flowers of Castanopsis carlesii ( Hemsl.) Hayata
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