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Molecular Cloning and Sequence Analysis of UV Opsin in Agrotis ypsilon
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Abstract ; Opsin is the main content of photoactive substances, and it is important for the light perception of
animals. Total RNA was isolated from the third day adult of the Agrotis ypsilon. The ¢cDNA sequence was cloned
by RT-PCR and rapid amplification of cDNA ends (RACE). UV opsin ¢cDNA sequence is 1 632 bp in length,
containing an open reading frame of 1 140 bp, which encodes a polypeptide of 379 amino acids residues. The
predicted molecular weight of the amino acid is about 41. 50 ku, with an isoelectric point of 7. 56. GenBank
accession number: JN185654. The analysis of phylogenetic relationship showed that the cloned gene had high
amino acid sequences homology with other insect UV opsins. The molecular cloning of UV opsin gene may play
an important role in the study of nocturnal insect vision in the night.
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e, AL B A D 5RO, DT v FE i 1)
T AR 1 T RE S AT A I LA A
AR R
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14.4 pl ddH,0,2 pl PCR 10 x Buffer, 1.6 ul
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S & Glk7E 1S Elk7ls2ll
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53 v e UvF GCACHCTRCYGAGGRCTGCT
5" gene segment cloning  UvR CGTTGNAATTCTTGCCTGTA
3'RACE 7f% RUVI TATAGTGGTATCGGCGCAGG
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Fig. 1

GCACACTACTGAGGACTGCTCACTCCTGCCCAAGGTTCAATCAACATGTACAATCAAACAGAAAATACATACTACGATGCACACTTTGCA

M Y N Q TE N AY Y D AH F A

COTTTCAAGTCTGGAGGGCCGAGTGGUGTGOAGATGCTGGGOGATGOACTGACGGGAGATGACCTGGCCATGGTCOCGGAACACTGGOTG

PFK S G WEMLGDG L TGDD L AMVYZPEHWL

GCCTTCCCGGOTCCCCOGGCAAGCGCGCATACTGCGCTCGCGCTGCTTTACATATTCTTTACTGCAGCCGCTTTAGTAGGAAATGGACTA

A F P AP P A S A HT AL ALLY I F FTAAALUV GNGL
GTTATCTTCATATTTTCTACAACGAAAAGCTTACGAACTTCGAGCAACCTTTTAATTTTGCAACTAGCAATTTTAGATTTCATCATGATG
v I F I F § T T K SL RT S S§NLULTIULDOOLATILILUDTFTI MM
GCAAAAGCTCCAATTTTTATTTACAATAGTGCAATGCGAGGCTTTGCCAGTGGAACTATAGGCTGTCAGCTTTTCGCGCTGATGGGGGOG

A KA P11 F I Y NSAMEPRGTF A S O L F AL MIg_A:

TATAGTGGTATCGGCGCAGGCATGACCAATGCTTGTATCGCATATGACAGGCATTCCACAATCACCCGCCCTCTCGATGGGCGATTGTCT

1

—
$ G 1 G A GM TNACI A Y DRHS T I TRZP L DGHRTL S

COCGGCAAAGTTCTACTGATGATTGCATTTACTTGGATATACAGTACACCATGGGUTCTACTACCACTTTTCAAAATCTGGGGCAGATAT
R G K V L L MI A FTW I Y S§ TWPWATLLZPILTFIK I WGRY
GTTCCTGAGGGTTATTTGACATCCTGTACGTTCGATTACCTGACGAATACATTCGACACCAAATTATTCGTCGCGTGTATTTTTACGTGC
vV P EGY L TS CTF DY L TNTFDTEKILTFVACI1I F TC
AGTTACGTGTTCCCCATGTCCATGATCATATATTTTTACAGTGGAATCOTAAAGCAAGTGTTTGCACATGAGGCTGCCTTGAGAGAGCAG
S Y VF PMS MI I ¥ F Y S G I VKOV F A HE A AL REQ
GCTAAGAAGATGAATGTGGAATCACTTCGATCGAACCAGAATGCAAACGCAGAATCAGCTGAAATCCGAATAGC TAAGGCAGCACTCACC

A K KMNWYE § L R S§ N O NANAE S A E I R I A K A A LT

GTGTGCTTCTTATTTGTAGCGTCGTGGACTCCTTACGGGATTATGTCGCTTATAGGAGCTTTTGGAGATCAACAACTACTTACACCAGGG
vV ¢ F L F V. A § WTUP Y G I M SL I GAF GDOQOQIOQLLT PG

GTTACAATGATTCCAGCTGTAGCATGCAAAGCTGTCGCCTGTATAGATCCCTGGGTTTATGCCATCAGTCACCCGAAGTACAGGCAAGAA

VTMIPAVACKAVACIDPWV‘!"AISHPK\"RQE

TTGCAACGTCGTATGCCATGGTTGCAAATTCAAGAACCAGATGATACCGTATCGACTGCGACCAGCAATACTGTATCCAGCGCCCCAGCC
L R EMPWL Q 1 QO E P DD TV ST AT S5 NTWV § § A P A
GCGACACCTGCTTAAACAACGCTTTATTAATATGTTAATATTTGAGCTCAAAATGAGAAACACACTGCTAGGCAAAAAGTACCTACCAAC
A T P A *

AGAATGAAACTATTATTTAAGTTGATATTTATTTTTGTACTTTTACTAGAAGTCATCACGTCGATGCTGTCTCCAAAAGATTTTATGTTG
GETAATTCTCAAGTAATCACATAATCAGGACACCATCTCCTTTAAAAAAAACTATATAAATAGC TATATACGCTCGTATATGTCAAAAAG
TCTATACTAAGTACCTACTCTTTTCGCCTAGCTGTACCTACCGCTTACTTTTAAATAAATGGATATTTCATCTATTATAACGACAACGGC
ATGTTTAACGGACTGAAGTATTACCTTATATAATCAAATTTAATGACTATGTAACTTAGACGTGTAAGTCAATTGTTTACATACAATGCA

AATGATGAAGTC

E1 /MiEE UVIRAESEREM cDNA FINRESKBINSERF

cDNA sequence and deduced amino acid sequence of the UV opsin gene in Agrotis ypsilon

ARG T ATG ITHAR Y, 28 1R 2505 7 TAA IHLIE R Shr | B N4 (57 ~ 80,89 ~ 113,129 ~ 150,169 ~ 189,217 ~242,
282 ~303,315 ~338) IR AR, WA AL B E 25 A0 5 (319 ~ 335 ) SEERAERR I, N L RE Bk AL (37 45 (20 ~ 25,123 ~ 128,134 ~ 139,
138 ~ 143,140 ~ 145,142 ~ 147) M SAHERR ), G 22 FUBIKSZ AR SR (140 ~ 156) FRIZAR G, 2 MG C BRARILAL A (82 ~ 84,85 ~
87,263 ~265) W FRILhrit
The start codon ATG is indicated with bold,and the stop codon TAA is indicated with bold and by an asterisk. Transmembrane topology is

outlined in gray. Visual pigment (opsin) retinal binding site is boxed. N-myristoylation site is indicated with dashed box. G-protein coupled

receptors family is underlined. Protein kinase C phosphorylation site is double underlined.
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Fig.2 The cartoon model of Agrotis ypsilon UV opsin
AR o BE, AR Q 3, G BRI ARSI E Gps b, E L LS RS & (LTI AR, 26 107 AOBUETIR 5 UV
M R IMBUR A B OCR

The red colour represents a-helix, the green colour represents {)-loop, the yellow colour represents G-protein coupled receptors family , and

the blue colour represents visual pigment (opsin) retinal binding site. Lysine 107 confers UV sensitivity.
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Fig. 3 Ramachandran plot of B-tubulin 3D structure
B S P X3, Rl T DX, W N X i,
Yellow closed region; the most suitable region, and blue closed

region; permissible region.
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( GenBank % 5t 5. AADI11965 ) | #i JK M
( Lycaena rubidus) ( GenBank % 5% %5 AAT916
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( GenBank &35 . AAL91507 ) A 24 HL R FE 51—
k4 B3k 7] 87.07% . 83.42% . 79.79% , 7]
UL, UV WA 1 2 R 7 0 5 P b 2 e B AR
S, HMEAEPEA M ARG R E X R
BB FE IR AR 22 0, X TR G R S DL R Y
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Fig. 4 Neighbor-Joining tree based on UV opsin amino acid sequence

IR (R FB G R T, 4332 SO B A R

Branch length indicates evolutionary distance,and bootstrap supporting values are shown at branch nodes.

Manduca sexta ; %5 K % ( AAD11965 ) ; Dryas iulia ; 45 i X7 3 ( ADD13973 ) ; Eueides vibilia ; Jit #§ 43: 4l 8 ( ADD13975 ) ; Lycaena
rubidus : TEH JKIE ( AAT91641) ; Hippoglossus hippoglossus : KPGFEK L H £ ( AAM17917) ; Oncorhynchus mykiss ; U1 2 ( AAP35091 ) ;
Champsocephalus gunnari ; 38 FG % 3 yk i ( BAJ15894 ) ; Gekko gecko: KBEFE ( AAG61163 ) ; Myotis pilosus : K J& L B I ( ACF70481) ;
Macropus eugenii ; To4 48 L (AAP37944) Apis mellifera ; =43 (DAA05738 ) ; Bombus impatiens ; AL A AE ¢ ( AAV67326) ; Luciola
cruciata ; JR & ( BAH56228 ) ; Tribolium castaneum ; 73145 ¥ ( XP_970344) ; Bicyclus anynana ; WHKEHIR A8 IE ( AAT91507 ) ; Anopheles
gambiae ; H L IEI( XP_001688790 ) ; Aedes aegypti : 5 XA (XP_001653866) .
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