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M2-beads ( Sgma ) 5L, 4
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Western blotting
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A UO3 AM ( CaBiochem ) 37
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30 min HEPES (HEPES 10 mmol/L ,
Na HPO:1 mnol/L ,Nad 137 mmol/L ,KA 5 mnol/L ,
Cad: 1 mnol/L ,Mgd: 0.5 mmol/ L , 5 mmol/ L,
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larization Assay (Green Tracer) (
A mersham )
1.7 Western blotting
[4]
8Ug DS PAGE Western
blotting
anti- ® g1 ( Cal biochem )
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2.1 pvG@E, cDNA
cDNA , PCR
500 bp DNA ( 1) DNA
1 000 bp—
600 bp —
500 bp —
400 bp —
1 G a PCR
Fg. 1 Degenerate PCR product of @ subunit of L. vannamei
M.100 bp  DNA B.  DNA PCR

M. 100 bp DNA marker ; B. the PCR product amplified from brain cDNA
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GAGACGGCCGGACCAAACCCCACCCCATTTGGCTTTGGGATTTTGTGTGGAGGAAATAAG
CCCAAAATTGAGAAAATTCCCCGATTAAACGCCGCTTCCCCTTCGTGGCGAAAGGCGGGC
TGAAAGAGGAGAGGAAGGAGGTGAAATTAGTCCCGAAGTTGGAGTGAAAGGAAGTCAAAA
TTGGTAATAATATTAGTTGATCAGCAAACATGGCGTGCTGTTTAAGCGAAGAAGCCAAGG
M A C C L S E E A K
AACAGAAGAGGATAAACCAAGAAATAGAACGACAATTAAGGAAAGATAAGAGAGATGCCA
E Q K R 1 N Q E I E R Q L R K D K R D A
GAAGAGAACTCAAACTACTGTTATTGGGCACAGGAGAATCTGGCAAATCTACCTTCATCA
R R E L K L L L L G T G E S G K S T F I
AGCAGATGCGTATTATCCACGGTGCAGGTTATAGCGATGATGACAAACGAGGGTTCATCA
K Q M R 1 I H G A G Y S D D D K R G F I
AGCTGGTCTTCCAGAACATCTTCATGGCCATGCAGTCAATGATCAGGGCCATGGACCTTC

K L V F Q N I F M A M Q S M I R A M D L
TTCAAATATCTTATGGAGACTCTGCAAACAGTGAACACGCAGATCTGGTGCGAGCGGTGG
L Q 1 S Y G D S A N S E H A D L vV R AV

ACTATGAGTCAGTCACAACGTTTGAGGAGCCATATGTAACTGCCATGAAAAGCTTATGGG
D Y E s VvV T T F E E P Y V T A M K S L W
CTGACACCGGCATCCAACACTGCTATGATCGTCGCAGAGAGTACCAGCTCACAGATTCAG
A D T G I Q H C Y D R R R E Y Q L T D S
CAAAATATTATCTTGATGATTTGGAGCGTATCATATCATCGGACTTCTTACCGACCGAGC

A K Y Y L D D L R R 1 I S S D F L P T E
AGGATATTCTTAGGGCTCGAGTACCAACCACTGGAATCATTGAGTACCCCTTTGATCTGG
D 1 L R A R V P T T G I I E Y P F D L

ACTCAATCATCTTTAGAATGGTAGATGTCGGTGGTCAGCGATCTGAGCGACGGAAGTGGA
D S I I F R M VvV D V G G Q R S E R R K W
TTCATTGCTTCGAGAATGTCACCTCTATCATTTTCCTGGTCGCACTTTCTGAGTATGATC
I H C F E N V T S I I F L v A L S E Y D
AGATCTTGTTTGAGTCTGACAATGAGAACCGAATGGAAGAATCAAAGGCCCTGTTCAAGA
I L F E S D N E N R M E E S K A L F K
CCATTATCACATACCCCTGGTTCCAGCACTCGTCTGTTATTCTCTTCCTTAACAAGAAGG
T I I T Y P W F Q H S S Vv I L F L N K K
ATCTGTTGGAGGAGAAGATCATGTACTCACATCTGGTGGACTATTTTCCAGAATATGATG

D L L E E K I M Y S H L V D Y F P E Y D
GCCCACAGAGGGATGCCATTGCAGCCCGGGAGTTCATCCTACGTATGTTTGTAGAATTAA
G P Q R D A I A A R E F I L R M F vV E L
ATCCTGATCCTGAGAAGATTATATATTCACATTTCACATGCGCGACAGACACTGAGAACA
N P D P E K I I Y S H F T C A T D T E N
TAAGGTTCGTCTTCGCTGCCGTCAAAGACACAATCCTGCAGCTAAATCTAAAGGAATACA
I R F V F A A V K D T I L Q L N L K E Y

%FC{GG%GTAACGTAGAGCTGTGCCCAACTCTGGCCGAAAGTGTACCCAAGGTGAAGTGA

CAGCATACCCCCCTACTCTTGTGAGGGGCTGTCGGTTGABBCCTCACTTCATCACCCTAA
TATGGACACTAAACTATGAAGGCAGTAAAAAAAAAAAAAAAAA A

2 pvGg cDNA
Fig. 2 Thefull length c DNA sequence and deduced amino acid sequence of pv® g
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Fig. 3 Comparison of the predicted amino-acid sequence of pv®& q with G- subunits from other species
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Shrimp, L. vannamei; Lobster, H. americanus; Fly, Drosophila melanogaster ; Frog, Xenopus tropicalis; Mouse, Mus musculus; Hu-

man, Homosapiens. Genbank

AATA44837 , AAB49314 , NP 523718, 45699, P21279 AA G51117

; MXCC ,G®TGES GTP , 177  Arg
Shrimp, L. vannamei; Lobster, H. americanus; Fly, Drosophila melanogaster ; Frog, Xenopus tropicalis; Mouse, Mus musculus; Hu-
man, Homosapiens. Genbank accesson numbersare AA T44837 , AAB49314 , NP_523718 , 345699 , P21279 and AA G61117, respectively. Dots

ADP

pv@q

represent resdues that were identical to pv® 4. Of particular note, MXCC motif for pa mitoylation, G* TGES motif for GTP-binding, and

Arg” for cholera toxin ADP-ribosylation are highlighted in gray
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G ( 4
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IP: o —Flag
HA-pvGa, + + +
Flag-hGB, — + —
Flag—=pvB, — — +
Lysate:
4 Western blotting
Fig. 4 Western blotting analyss of co-immunoprecipitation
HA-pv@ g,
Flagh®: Fagpv@i,

HA-pv@®
Top panel : the co-immunoprecipitated HA-pv@® q sgnal s detec-
ted with anti-HA antibody; Middle panel : the immunoprecipitated
Fagh® 1 and Fagpv® 1 sgna's detected with anti- Flag antibody ;
Bottom pane : the expresson patterns of pv® qfrom total cell lysates
probed by anti- HA antibody

7 000
O kRZHR%
L — 2 a
" 6 000 O AlF; #)#0U5
#5000
R |
£ 4 000
® 3000
=
2000
1000 |
0 .
Vector pvGa,
801
70} —& Vector k2R b
S0} — Vector+AlIF; AlF; b 9=
= — vaaq*é’éﬂﬁ'} P4
501 .
E 7| - pvGaq+AIF; AIF; A $&
<401
&30t
201
10r8= T
O ]
5 10 20
B [#] /min
5 cat I1Ps
Fig. 5 Measurement of Ca?* and IP;
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a. The leves of Ca?* according to the relative fluorescence
(RFU) ;b. TheIPslevels; The data represent the mean values + D.
of triplicate experiments
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Abstract : In this study , we aimed to identify new functional genes encoding G protein alpha subunitsfrom
Litopenaeus vannamei and elucidate the critical roles that @& subunits assume in a sgnal transduction
process of shrimp. Degenerate PCR and RACE techniques were employed to achieve the full length of @&
subunit in L. vannamei. Co-immunoprecipitation analyss and measurement of second messengers of Ca "
and IPs in HEK 293 cell soverexpressed with this new @ subunit were used to identify the basc functions.
Western blotting analys s was employed to detect the distribution of the ® subunit. Inthe results, the pre-
dicted encoding protein of the novel cDNA sequence shared high smilarity to ®&(,from other organisms, and
was thus termed pv@®,. pv® 4 was highly conserved in both primary structures and basc functions. The
expresson pattern revealed that pv® q was widely expressed in many shrimp tissues, egpecially enriched in
brain and eyes, it also obvioudy existed in gills, maxillas and antennae. These resultsindicated that pv® 4
may play critical rolesin sensory responses and nerve system of shrimp L. vannamei , which provided a ba
ssfor the research of physological regulation of shrimp.
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