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W OE A AT ERY P B (Apis cerana cerana) %) X M iE & F 40 B HE 3t R 5 B ¥ (Apis cerana) B B 4844
LEFARKFEMEA ST REFGHARBITAN M A% E AR Culllink 2443 reads #HITHHFZARAEMN,
B 5ERAEHFIAF I BATIE , 33T 3 366 MR F BN AR EHEAIT T KA A A Culfcompare 244 & H 3
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Gene structure optimization and identification of novel genes in
Apis cerana genome: Based on the transcriptome data
obtained from larval gut

XIONG Cuiling', WANG Haipeng', ZHENG Yanzhen', FU Zhongmin', XU Guojun',
TONG Xinyu', ZHAO Hongxia®, CHEN Dafu', GUO Rui'"

(1. College of Bee Science, Fujian Agriculture and Forestry University, Fuzhou 350002, China;

2. Guangdong Institute of Applied Biological Resources, Guangzhou 510260, China)

Abstract Based of the previously obtained transcriptome data of Apis cerana larval gut,the optimization of annotated
gene structures, prediction, analysis as well as identification of unannotated genes were conducted in this study. By
using Cufflink software, the transcripts were reconstructed based on reads,and 3 366 genes’ structures were optimized
via comparison with reference transcripts. By reconstructed transcripts comparisons with reference genome,527 novel
genes of A. cerana were predicted,among which 234 were annotated to Nr and KEGG databases. A total of 12 novel

genes were randomly selected for PCR identification, and their expected fragments were amplified suggesting the real
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existence of majority of predicted novel genes. The GO categorization and KEGG pathway analysis showed these novel

genes were likely to play key roles in growth and development, substance metabolism and genetic information

transmission. This study provided improved for gene structural and functional annotation information of A. cerana

genome,and provided preliminary foundation for further functional investigation of the novel genes.

Keywords Apis cerana; genome; RNA-seq; gene structure optimization; novel gene identification
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FIH Cufflink #/4:X%}F clean reads #4745 FABE 32,
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FH RNA il 8238500 & R 7 2 w1l 95 M il 48 3k
R W 4l Ul 1B A 2R A R R R B RNAL E R
cDNA &% WA A s F| ] HiScript 1st Strand ¢cDNA
Synthesis Kit GG ME#E A v . B 50) # 4T cDNA 55 1
FER A R DA A5 2001 cDNA 1R AR . Bifi 411
VR 12 4S80 & B iE 47 PCR %, PCR I £F
T100 #AEHAL (Bio-Rad A ], £ E) L i#17. FIH
DNA MAN # it Fe e o1 ¥, 46 LA T 4R
WTRARAAFATIIYE K5I F 0 E 1.
PCR J% B f& & (20 pL): cDNA # 47 (80 ng/pl)
1 pL,Mixture 10 L, EF #5149 (4 pmol /L) %
1 pL M EH K ZE 20 pL, PCR .95 C
A PE 5 min; 95 °CA8PE 50 5,55 ‘CiR k 45 5,72 CIE
ff1 1 min, 3t 34 MEH ;72 CFH L 10 min; PCR
PRI 2 200 By R B S L VKA DU

x1 FHAREASY

Table 1 Primers used in this study

5194 Fx 1Y% 5 (5'—>3") P48 R BEK B/ bp

Primer name Primer sequence (5'—>3") Length
XLOC_002031-F CCTTCATCTTCGTTCTAACCTC 306
XLOC_002031-R GAGTTCTGCCCTTTGCTGT
XLOC_000037-F CAACGAATGCTCATCCAGTC 256
XLOC_000037-R TTCCTCCCACGATTTCCT
XLOC_011127-F CGTTCCAACTCTCCGTCTCT 338
XLOC_011127-R GGTGTTTGATTAGCGAGCA
XLOC_002164-F GTCGTTCGCAAACTCAGTC 304
XLOC_002164-R CGAGGTGAATCAATGGGA
XLOC_000225-F AGTAGTGGTTTCGTTCGGC 282
XLOC_000225-R CCTTGTGACCTTGAATCTGTAG
XLOC_006252-F CAGTTCCTGGGTTGAGAATAAG 273
XLOC_006252-R CTCTTTCGCACCAATACGA
XLOC_001627-F GAGAGACCTTATCGCACAATG 235
XLOC_001627-R TGCCGCTTTAGTTACGGT
XLOC_004733-F GAAGCAGGAGTTATTGGAGG 236
XLOC_004733-R GAGAGAGGTGATTGAGTCGG
XLOC_004940-F CGAAGAATACAAGCCGCA 269
XLOC_004940-R GGGATACGAACACCAGGAA
XLOC_006951-F TGCCCATCAACGACTGTCT 324
XLOC_006951-R GCCAACCCAAATCGCTTT
XLOC_001958-F ACGAGGAAAGAAGCCAGGT 268

XLOC_001958-R

GGGAGAAGCGTTTGTAGTGG
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1,XLOC_002031;2,XLOC_000037;34,XLOC_011127;5,XLOC
0021645 6, XLOC _000225; 7, XLOC_ 0062525 8, XLOC 001627
9,XLOC_004733;10,XLOC_004940;11,XLOC_006951;12, XLOC_
001958; M,DNA 4y FH#ric DNA marker,
B1 FRAEZEEFEEK RT-PCR £7E

Fig. 1 PCR identification of novel genes in Apis cerana
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Fig. 2 GO categorization of the novel genes in Apis cerana
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KEGGIUi#i# % KEGG pathway
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{59445 Signal transduction
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Fig. 3 KEGG pathway enrichment analysis of the novel genes in Apis cerana
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