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Abstract: Taking cultivar ‘ Florunner’ of Arachis hypogaea Linn. as research object, transcriptome
sequencing was conducted on its heteromorphic stamens by using RNA-seq technology; on the basis,
homologous sequence alignment and gene function analysis were conducted by using Nr, KOG, GO and
KEGG databases. The results show that about 31.46 G of data are obtained by transcriptome sequencing of
heteromorphic stamens of A. hypogaea, in which, clean reads account for above 96.0% ; 197 193 contigs
are obtained after assembling and splicing, and the total length of fragments is 240 463 900 bp, the
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longest fragment is 15 810 bp; the average length of non-redundant unigenes fragment is 1 219 bp, the
GC content is 39.1%, and the fragment length N50 is 1 966 bp; unigenes with a length greater than or
equal to 1 000 bp account for 43.4% of total unigenes number, indicating that the assembly integrity is
relatively high, and can be used for annotation analysis. The alignment result with Nr database shows that
there are 129 223 unigenes annotated in Nr database, accounting for 65.5% of total unigenes number; in
which, unigenes of 1x 107 <E < 1X 107 account for 54.2%, indicating that annotated unigenes
sequences have high similarity with homologous sequences in Nr database; there are 106 900 unigenes
annotated in known homologous sequences, accounting for 82.7% of total annotated unigenes number,
and have high sequence homology with plants of the same family, such as Glycine max (Linn.) Merr. and
Medicago truncatula Gaertn. , etc. The gene function analysis result shows that there are 133 387 unigenes
annotated in 25 KOG functional categories, and functional unigenes are all associated with gametophyte
development function, in which, number of unigenes annotated in signal transduction mechanism function
is the largest (17 135). There are 48 497 unigenes annotated in 55 subcategories belonging to 3 GO
functional categories including biological process, cellular component and molecular function, in which,
unigenes are highly enriched in subcategories related to nucleic acid metabolic process, phosphorylation,
transcriptional regulation, nucleus, ribosome, ATP binding, transcription factor and calcium binding.
There are 30 428 unigenes annotated in 2 708 enzyme function mapping to 354 KEGG metabolic
pathways, which can be divided into 32 subcategories belonging to 5 categories including genetic
information processing, cellular process, organismal system, environmental information processing and
metabolism, in which, number of unigenes in pathway related to metabolism is the largest (14 231). The
comprehensive analysis result shows that in the transcriptome from heteromorphic stamens of A. hypogaea ,
function of most unigenes is associated with the function of stamens producing male gametes, and some
genes are involved in different metabolic pathways, and play an important role in the organogenesis of
heteromorphic stamens and formation of anther of A. hypogaea.

Key words: Arachis hypogaea Linn.; heteromorphic stamen; transcriptome; homology; functional
annotation
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bp A9 unigenes i unigenes B 43.4% , B L 25 5¢
VeSS, T TR
2.2 unigenes INEEFED
22.1 Aol AR AT AEAE S R MERR B Sk A
unigenes FF51 5 Nr 2086 22 69 HE X5 R (1) 8w AE
AEA: S B HE S0 S A P AR AT 129 223 4 unigenes T
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FEYH) 3 771 4~ unigenes ¥ 5 AHAL, 5 1 B¢ unigenes
SELY 2.9% 5 5 @ BKAR ( Lotus corniculatus Linn.) [
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Fig. 1 E-value distribution diagram of unigenes sequences in transcriptome from heteromorphic stamens of Arachis hypogaea Linn.
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Fig. 2 Distribution diagram of number of homologous sequences of unigenes between the transcriptome from heteromorphic stamens of
Arachis hypogaea Linn. and those from other plants
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Fig. 3 KOG function classification of unigenes in transcriptome from heteromorphic stamens of Arachis hypogaea Linn.
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Table 1 GO function classification of unigenes in transcriptome from heteromorphic stamens of Arachis hypogaea Linn.

> Unigenes i
ek nigenes £k

HRE K Unigenes B

Function classification Nu@ber of Function classification Nulleer of
unigenes unigenes
Wi FE Biological process 2R 5> Membrane part 5 668
AL FE Metabolic process 31 817 IR AL ST Organelle part 3 956
A3 FE Cellular process 25 479 KOFEEY Acromolecular complex 3709
BA—H: )50 FE Single-organism process 16 828 ZMAEI%ESE Cell junction 760
HEWETT Biological regulation 6 327 LR Symplast 757
R4 Response to stimulus 6 192 HEEF A1 A9 45 IE Membrane-enclosed lumen 595
AWyt B E AT Regulation of biological process 5 866 AR X I Extracellular region 498
FENL Localization 5132 #BIrF4F4E Supramolecular fiber 452
A s R S AE YA K Cellular component 2755 Z#% Nucleoid 19
organization or biogenesis
{55 Signaling 1992 JEHEAATR Y Virion part 14
Z YA Yt Multicellular organismal process 1 647 R EE Virion 14
KB 112 Developmental process 1 602 FRAN X 38R 4Y Extracellular region part 14
ZH Reproduction 1 096 BEANIET Extracellular matrix 7
HBE 2 Reproductive process 1 093 MM 2H 4> Extracellular matrix component 1
EAZR/puy ] Multi-organism process 1011 4TI HE Molecular function
H Wt BRI 5 Negative regulation of 737 454 Binding 28 066
biological process
AWy R A IE TR Positive regulation of 617 HEALTEYE Catalytic activity 26 091
biological process
H K Growth 350 HHAZ 5% Transporter activity 2 604
HE RS Immune system process 200 MR 45 6 e 5 7% 1 Nucleic acid binding 1165
transcription factor activity
T2 Rhythmic process 73 25K 53 T3P Structural molecule activity 898
iz 3l Locomotion 24 S FUIREVE T Molecular function regulator 626
HEBE Detoxification 22 5 UG YE Signal transducer activity 486
HWIKtE Biological adhesion 13 HL T3 ARG Electron carrier activity 278
174 Behavior 1 PLEATETE Antioxidant activity 259
243 Cellular component 7T S 15 P Molecular transducer activity 224
2L Cell 13 334 2 TS i e 454 Transcription factor 107
activity, protein binding
YL AL 53 Cell part 13 334 EIRETTEE Nutrient reservoir activity 50
ZHAELAF Organelle 9 427 T S 4 RT3 M Translation regulator activity 6
LA Cell membrane 8 905 &R BE A TE Metallochaperone activity

FES> T UIRERY 14 SIS, 5047 28 066 1
26 09114~ unigenes HERREE S ( binding ) A AL T 1
(catalytic activity) TIRE, BUE B L, 4 5 B unigenes
BB 57.9% M 53.8%, Mo, fE ATP 45 &
(G0:0005524,7 229 4~) ¥ 5 4 ¥ (GO 0003700,
1 16149) FIES 8 1454 (GO : 0005509, 728 4~) %5
EE AR GO THREZE ) unigenes = B & 46 5 11
B2 8 BN PE (nutrient reservoir activity ) S
PER 15 VE (translation regulator activity ) #14 J& £1H
5 P ( metallochaperone activity ) J1 £ A% unigenes
B b
2.2.4 KEGG Rird@ s o4 DL KEGG R E NS

2% WA SRS SR 4 unigenes (141} 38 #2517
Gt For2e G5 R LA 4, S5 WOR AR AR A S R A
oG AL TP A 30 428 4™ unigenes {33 2 708 4~
BEDIRE , Wt 1T 354 AN %, n] o3 s A 45 B AL
Hi ( genetic information processing) | 4 il 1+ 2 ( cellular
process) AW 2 4t (organismal system ) | PR35 {5 B AL
B ( environmental information processing ) I X, i
(metabolism) 5 K& 32 AN, Horp 5 g AL 5 B 4b
FE 20 R R AN B A R AL FAR OC B 2 D 4303
H 44734,

TE 38 1% 7 B AL BRAC I B L, A3 307 A
unigenes {3 B 2 175 ( transcription) W2 4 3 015 4~
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