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Identification of Alternative Transcription Start Sites
of MLC -2 Gene in Apis mellifera by 5’ LongSAGE
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XIE Xian-bing® HUANG Zhou-ying” NI Hui'’

(1. College of Bioengineering Jimei University Xiamen 361021 China;2. Quanzhou Nornal University
Quanzhou 362000 China)

Abstract:The transcription initiation start site (TSS) of a predicted honeybee MLC —2 gene(myosin reg—
ulatory light chain 2) was localized on the genome sequence of Apis mellifera with the head of drone’ s 5’ Long—
SAGE tags mapping to genome sequences in this study and the structure of promoter was predicted. The results
showed that there were 17 TSSs that were assigned to MLC —2 gene model and 16 tags that mapped in a 100
bp — region upstream of reference start codon. Interestingly the authors found that those TSSs displayed differ—
ent initiation efficiency and the MLC —2 mRNA transcripts were started from 3 dominant TSSs which initiated
9.76% 54.47% and 11.38% respectively of the total transcripts of MLC -2 gene in adult drone head. When
base composition of the first base of the 17 alternative TSSs was considered the authors found that A G T and
C accounted for 58.8% 29.4% 0 and 11.8% respectively. Then the promoter structure of MLC —2 gene
was computational analyzed and 3 core promoter elements were predicted in DNA region of 300 bp upstream of
TSSs. The precise identification of TSSs was fundamental for the establishment of full —length ¢cDNA sequence
and expression regulation of honeybee MLC —2 gene.
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1.1 MLC -2 5’ LongSAGE
MLC -2 17 5’ LongSAGE
(Apis mellifera ligustica) 5’ LongSAGE

5" AAGTTCACTTCTATGATTC3” 5’ ACAAACCAACTGTAGACAT3’ 5’ ACAGTTGGTTCGTTCTGAC3’
57 ACTTAGACAAGTTCACTTC3” 5 AGACAAGTTCACTTCTATG3’ 5’ AGTTGGTTCGTTCTGACCA3’
57 ATCCTCTTACAAACCAACT3” 5" ATCTCGTACCATCCTCTTA3” 5’ ATGATTCGGACAGTTGGTT3’

57 ATTTATCGACACGCAAAGT3’ 5’ CTATGATTCGGACAGTTGG3’ 5’ CTTACAAACCAACTGTAGA3’
57 GACAGTTGGTTCGTTCTGA3’ 5’ GATTCGGACAGTTGGTTCG3’ 5’ GGACAGTTGGTTCGTTCTG3’
5’ GGTTCGTTCTGACCATCTC3’ 5’ GTTGGTTCGTTCTGACCAT3’
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29.4% 0 11.8%. 3 TSS 1 A 67
1 G 12 14 .
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AGTTACTTAGACAAGTTCACTTCATTGATTCGGACAGTTGGTTCGTTCTGACCATCTCGTACCATCCTCTTACAAACCAACTGTAGACAT---3 130 bp-ATTTATCGACACGCAAAGTC
ACTTAGACAAGTTCACTTC 3
AGACAAGTTCACTTCTATG 3
AAGTTCACTTCTATGTTC 1
CTATGATTCCGACAGTTGG 1
ATGATTCCCACAG T 6
GATTCGGACAGTTGGTTCG 12
GGACAGTTGGTTCGTTCTG 1
GACAGTTGGTTCGTTCTGA 1
ACAGTTGGTTCGTTCTGAC 1
AGTTGGTTCGTTCTGACCA 67
GTTGGTTCGTTCTGACCAT 7
GGTTCGTTCTGACCATCTC 14
ATCTCGTACCATCCTCTTA 2
ATCCTCTTACAAACCAACT 1
CTTACAAACCAACTGTAGA 1
ACAAACCAACTGTAGACAT 1
ATTTATCGACACGCAAAGT 1
123
; TSS.
Arrows mean start sites and stars mean good TSS.
1 5’ LongSAGE MLC -2 mRNA
Fig.1 The mRNA start sites and frequency of honeybee MLC -2 gene
143 ”»
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113 »
0.88 0.94 o + TSS 2 582 ~2 632 bp
Score 0.91%,
|CATAATTTAATAAAAAAAACCACCACATCTTGTTCTATTATAAAATAGTA! 874bp ’ﬂ 4
Reverse strand Score 0.90\ e Reverse strand Score 0.89\

GTTTATTATTAGAAATGGATATACA Gl(—}ITAT TTTTTTAAGCAATAGACAAACGTTGCTCTTTTTATAAGTAATC
Reverse strand Score 0.88\

AAT. 496bp GIGTTTTGATCATTCCGGTGCATAAACCGGAAATTTATATTACATIT
Score0.83w
GAA 205 !GACAGCC GTAAAAAAGTTCTTTTTCATCAATGCTGAAAGCAATAATA |
Reverse strand Score0.9&s'tyese
--------- 540-—-—-AGTGCATAATAACCACTTTCCTCTATICCTTGACTCATATATAT TTTTCCCCC GAAA |
Score0.88W, seshsle Score0.94 W ses'ese
|AAAGTATATC TGC GAAAAAGI ------- 83bp- -----|TGGC TCGCACTAAATATGGTCA GATAGGC GTTGl
The first TSSw_
IGC GTTGTACCC GGGCAA| ---------- 51bp------ACTTAGACAAGTTCACTTCTATGATTCGGACAGTTGG

The last TSS - Translation start codon

TTCGTTCTGACCATCTCGTACCAT CCTCTTACAAACCAACTGTAG ACAT G----1 37bp----CTTCTA

Scorel.00 w Reverse strand Score0.99\
TCTTTAAAAAAAAAGTGGGGATATCACGGA GAATGTTACGTGACF-- 56bp----- GACGAATCGTAT

soog Score0.97w
ATAATTA CTGTGTdTGGGATTGTATATATATGTGAATTCACCAGAGTGCAC GAAATTTGCAC GA|

“ ” “ ” -« ”

+ - ;
TSS - &6 ”»
; o
Border means the promoter element of plus strand underscore and italic print means the promoter element of negative
strand arrow means promoter element of forecasting TSS or translation initiation codon the number of star means the core fre—

quency of promoter sequence.
2 MLC -2
Fig.2 Forecasting of promoter sequence of honeybee MLC -2 gene
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