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Construction Method of Gene Training Set Based on RNA-seq

Duan Rongjing'*, Liu Jinding'

(1. Research Center for Correlation of Domain Knowledge, Nanjing Agricultural University, Nanjing, 210095, China; 2. Bioinfor-

matics Center, Nanjing Agricultural University, Nanjing, 210095, China)

Abstract: There are no extant high-quality gene structures for newly sequenced genomes to train ab initio
gene prediction algorithms. In the study, we present the building reliable training gene set (BRTGS)
computational method for building reliable training gene set from RNA-seq assembly. Firstly, the initial
gene structures are obtained from RNA-seq assembly. Then, the gene structures with complete and cor-
rect coding region are identified with the alignments of transcripts against homology protein. Finally, the
sites of start and stop codon are determined according to the homology evidences and RNA-seq assembly
structures. Experimental results show that BRTGS can build high-quality of training gene set for various
genomes and ab initio algorithms trained on the gene sets can obtain good prediction performance.

Key words: bioinformatics; gene structure; RNA-seq; protein homology; training gene set
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Fig. 1 Structure of eukaryotic genes
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Fig. 2 Influence of genome N50 on the numbers of genes retained in fragmented genomes
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Tab.1 Number of complete gene coding structures assembled correctly by RNA-seq
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Fig. 3 Calculation of site range of start codon and stop codon
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Fig. 4 Demonstration of building training gene set according to reliability and homology
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#% TransDecoder ] T RNA-seq 21 3 404 (B RNA-seq 215 413 E 4 ) o (H & A3 % 241 2% &5 44 16 1
DL % 50 B P R AT R A o PR O B R 45 4 1) T S 1l L BRTGS IR,

e s FH N ZRA30CR CRI S0 3R 0 25 0 ) T 000 1 1D % 4 by 1 4 o ) DI R B8 R AT A 25 SR 3% 4
BN . FEEANM AL E 2T BRTGS N2 89 Augustus, 18 4% BR . 4D B T F1 3L [ 7K 3 B3R
15 B SR BRE RRy S BE R L LA 3 Bh vk PR AR AR A1 ) o BR TR 2 T Y 2 BRE R AR S R A A I 2
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BOR M B EZ AR b5 . BRTGS B ALY ZR 19 Augustus, P 3 5 X R 3326, 43 5 L CEGMA,
BUSCO Al TransDecoder f& 9%, 12% F1 9% ; - 34 3 H 55 5% B o 22 %, 43 93] tk CEGMA, BUSCO A
TransDecoder & 6% ,8% 1 4% ., M4k |- ,BRTGS #1 TransDecoder # 3L H 4 1)1l 4558 5 1 CEGMA
1 BUSCO %f . BRTGS # (9 5k P 25 48 H AT B i 19 I 20 80000 52 2845 4 T 058 2 A9 I 25 ik DR 400
AEEREEH Z5 4 . CEGMA 1 BUSCO ) 7 35 PR A 1 Y11 25 84 2 22 19 J5L X ok B WS D T = (1) D 25 5% TR
et 20 P A AR 5 (2) 75 5 ) ol i B DR S A% O R TR B 9 2 i L SR A 6 DR 2R 0 e o e B B R A
x3 AMAFEMENERINSERE
Tab.3 Quality of training genes built by four methods

ST B HERT R/ % JE R 45 4 W HERR R/ Y6
Pff Genome RNA-seq
CEGMA  BUSCO TransDecoder BRTGS CEGMA  BUSCO TransDecoder BRTGS

G2K BESL 1 81 91 57 94 48 70 59 87

SR
GIM G IFRE 85 89 77 97 69 72 57 89
G2K FESL 1 86 59 82 97 41 34 55 90

U I
GIM AR 89 59 89 98 51 30 60 92
G2K B 1 54 72 75 92 10 31 41 65
A

GIM IR 65 72 79 94 11 30 42 67
- G2K k1 75 53 57 86 33 20 26 64

K G
GIM G 79 55 63 86 36 16 34 66

F 4 BT 4 WAEEE S E TR 4T 5 T s
Tab.4 Average prediction performance based on training sets built by four methods
RE/% SRR/ %
pIEE S
CEGMA  BUSCO TransDecoder BRTGS CEGMA  BUSCO TransDecoder BRTGS
#% M2 (Nucleotide) 77 78 82 84 68 66 69 72
A 2 F (Exon) 55 53 63 67 49 49 55 61
A (Gene) 24 21 24 33 16 14 18 22
4 HRIE

R LAk s Sy DA Sk T 12 o 25 I 2 Bk TR R 5 2 % KON T E B IR 5 4 O AN FE R 2R 1 A .
o 38 S Y B R BR8P AR A R SR P Rk T A G SRR R R T AE R EE A K
mRNA 751, 3X i) 185 3 RO S AR itF — A0 3R A8 T 40 (6 09 77 50 5006 o R0 DA Sk T30 K2 DI 5 AN A
o B EE R R R T I R R Ju R AR R T A RN T NS FURANE TS ERRE A -
WAL EAE S . ASCERWM T —F R YR A 85 RNA-seq 21 %%, 45 4 [A] U5 GF 45 44 g 5k LI 2R 4 1 7 3k %
J5 1 T MR T B R R AR TR R E 4 3 RN A-seq 28 15 UF 48 44 £ 35 B I 20 4 00 B I L 48 1 A 3 R I 4%
SR . B AT H B A BT 1% 5 A ) R RN R A A AN B A T e I Y R TR A5 R L BB AR 4 gl
SR . [EAEEN S h T A g X P T 5L T RR DRI A SCHR A O i RO T I 5 D g 1 X
SER R MERE . F b KRB E 0L L K A 3E 45 15 X (Untranslated region, UTR) tAE % 5 %2, kb i
microRNA £ % 454 76 3UTR B S2 B 3L A8 45 . N — 2 F 5% 5 5 2 i — 25 0 A A SCH A9 O 3%
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