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#1 E#H PCR K RACE Fif5|4
Tab.1 Primers used for PCR and RACE in this study
(5—3") (bp)
CRH-BP F GGGCTAAAAGGAGCCAAGAC o3
CRH-BP R CCGCAGATAGTTTCCGAGGT
CRILEP CRH-BP 5'outer CTTGTGTCTGAATTAGGTCACCAT " SRACE
CRH-BP 5'inner AACTCTGACACTGAACCCCTC
CRH-BP 3'outer CCTCAACACAGAATACACAGATTTG 206 SRACE
CRH-BP 3’inner AGGAGTTGGGATCTTATAAGAGAC
14 CRH-BP 1.5 PCR(qRT-PCR)
DNAMAN 8.0 , Ep.CRH-BP ORF |
Ep.CRH-BP cDNA NCBI Prime 5.0 gqRT-PCR R 18S
OREF finder (http://www.ncbi.nlm.nih.gov/gorf/orfig. rRNA,
cgi) Expasy (http://web. pH
expasy.org/compute.pi/) 48h, 3 6 12 24 48h
SignalP 4.1 Server RNA , cDNA qRT-PCR
TMHMM Serverv.2.0 ; Swissport 3 3
(http://swissmodel.expasy.org/) CRH-BP ,
; DNAMANS.0 panct Ep.CRH-BP ,
CRH-BP SPSS 22.0 ,
, MEGA®6.0 Maximum R P<0.05
Likelihood method
%2 qRT-PCR A3
Tab.2 Primers used for qRT-PCR in this study
(5—3") (bp)
CRH-BP F AGGAGACACCACTACGAA
CRH-BP R GTCTTCCCTCAGGTCACTTT ' ART-PCR primer
18SF TGCATGGCCGTTCTTAGTTG
18S R TCAATTCAGTGTAGCGCGTG 209 ART-PCR control primer
, CRH-BP
2
2.1 CRH-BP 2.2 CRH-BP
RACE 1 , CRH-BP 5' DNAMANS.0 ,
3'RACE , DNA Marker  2000bp( Ep.CRH-BP
) 5'RACE 3'RACE CRH-BP ( 3),
ORF , DNAMANS.O Ep.CRH-BP (
Ep.CRH-BP cDNA 3) Blast , (Eurytemora pacifica)
(MF289345) 1950bp, ORF 1245bp, 415 CRH-BP (Eurytemora affinis)
(AA), 5'UTR 3'UTR 841bp 63%, (Tigriopus japonicus)
296bp, polyA AATAAA 42%, (Daphnia magna) 40%,
, 2 CRH-BP HSP 30%—45% ,
70.1( 70.1) XRE(X ) , Ep.CRH-BP CRH-BP
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2000
2000bp
28S 1000
1
8s 2000 750
55 500
841 1000 296
750 200
500 100
200
100
1 RNA, CRH-BP 5'/3'RACE
Fig.1 Electrophoresis patterns of RNA, and 5'/3" RACE of CRH-BP
1 TGGCCACGCGTCGACTAGTACGGGGGGGGGCCGTCTAAAACGACCAAGCTAATATTGCTTGATTCGCTTCTACAAGAG
79 AGAAATGCTGGTTGTTTTACTTCTGGCAACTGTGTCTCTACCCCCCTGTTTCTGTTTCTCCTCCTCCTTCCCCAACCA
1 M L V VL L LATUVSTLUZPUZPTC CT FTCTFS S S F PN Q
167 GCGTTATTTTCCTGGTTTTAATCCCGCTCTACGAACTAACTCTGAGCCAACCCTGGCAGATTTACAGGTATCTGGCCC
26 R Y F P G F NP ALURTNSEU PTTLA AUDTLIGQV S G P
235 CCTCCTCGCTACCAGGCAGTCAAGCTTTCTTCCGAGATACTTTAAAAAATCAGTTTTCAAACCAAGGGCTTTCCCAGG
52 L L A TR QS S F L PRYTFI KU K SV FIZ KU&PIRA ATFP G
313 GTTGAATTCCTATAAGAGGAAGCGTGGCTTCTCCCAAGGAACTGTACATAAACCCCAGGCTAAGCAGTACAGCCCTGT
78 L N S Y KREKUZRGT F S Q G TV HZ KUPOQA AIZ KU QY S P V
391 ACATGAAACTAAGCGGTACAGCCCTTCACATCAACCTAAGACTAAACGGTACAACCCTGTCCAAGAACCAGTGGAAGC
104 HETJZ X RY S P S HQ P KT K RYNUZPVQE PV E A
—Hsp70.1
469 TGATTGGAGTAATTTGCCGCACATCGAGCAAATTATAGATTGCATGACCGTGGAAACAATCACTGATGGTAGTGAAAC
130 D WS NTULU®PHTIZESZGQQTITIODTGCMMTV VETTITU DG SET
547 GATCTGGTTTTTTAAGTCCAAGGGGGAGGCAGAAACATGTGGACTGTATATTGTTGGTGAACCAGACAGCCTCGTGGA
156 I W F F KS K GEA AETTCGTULYTIV GEU®PUD S L V E
625 GGCGACTGTTGATAAACTGGATGTTGACTGCTCTAATGGCCTCATCATGGTGTTTAACGGGTGGGAGTTGAACGGAAA
182 A T VD XK LD VDG CSNUGULTIMMVTFNGWETLNGN
703 TATTTTCCCGAGTAGTGAGGACCATCAGCTTCCTCTGAAAGAAAGATCTGCAACGTTCTGCAATCAGGAGACACCACC
208 I F P S S E D H QUL P L K EUR S ATV FICNLGQET P P
781 TACGAAGGTTGTGGTATCCAGCCAGAACGCTGCACTAGTCTCTTATAAGATCCCAACTCCTGGTGAGGGGTTCAGTGT
234 T K vv Vs S Q N A ALV S Y KI PTUPGE G F S V
859 CAGAGTTAAAACCATCCGTAACCCAGATCCTTGTAATATACTGATGTCATCTCTTAATGGATACTTTACTCTTCAAAA
260 R vV XK T I RN P D P CNTI LM S S L NGY F TUL Q N
—XRE —Hsp 701
937 CCATGGAATAGCACGGAACTGTTCTTTAACCACGCTTCTGTTCCCGGCCAACTTTGCACTCCTCTCATTGGATGTTGG
386 H G I A RNC S L TT UL L F P A NFAULUL S L D V G
1015 AGAACCCTACAGGGCTAAAAGGAGCCAAGACTCTGGGCTTCAAACTCAGTGCTCACTTCATGGATGGTCCGACTACAT
312 E P Y R A K R S Q D s G L Q T Q C S L H G W s D Y I
1093 TGAGCTCGGTGGAAGCATGGAGCTTGACTCAACAAATCTTGTCACCTCGGAAACTATCTGCGGATTTGATGCCAAACC
338 E L G G s M E L DS TNILV T S E T I CGF D A K P
1171 AATTGAAAAGGGATTGACTGTGTTGTGCGGTTCTAGCACAGTGCGCCTTGTTTCCAGTGGGAACTTTGAGAATTCAGT
364 I E K GGLTVULCGS STV RIULV S S GGNTFENS V
1249 GTCCGTCTACATAAAGGCTGCCGAAGATGAAGACCTGGATTTCAACACAAATCATGTAATCAGCTGTCCTGAGCACTA
390 S v Y I K A A EDEDULUDFNTNUHV VI S C P E H *
1327 GACCTGTTCCAGCTGTCCTGAACACTATAGATCTGCTCGAGCAATCAGGATATTCAAATTTTTTATTATTAAAATGGT
1405 CCAAAATGGCTTCACAAATATTCAGTATACTATGATTCAAGTACTTTAACAAGGATATGTGCAGGTTGTGAATTTAAG
1483 ATAATAAATGTTCCCGTATAATTGTTTTTTGTTGCACTGAACTATACATTGCTGAACTCATCTTAAATGTTAGTAGTC
1561 TTATGACCATCTACATTTATAATTTATGTTTTCTTGTGTCTGAATTAGGTCACCATTTTTATCCACACAGTGTAAAAT
1639 TTGAGCAAAACCTCAACACAGAATACACAGATTTGTAAATTATTCATTTAAAATTATTTATTTACTATCATTATGACT
1717 ATTACAACAACACCTCCACGAATAGAAGACAAAACAAAAAACTTGTAAAGTGACCTGAGGGAAGACACTTGTTTTTCT
1795 CTATGCACAAAATGCGAAGATAACTTACATGACTAGAGGCTTTTGTATGTGATGTGATGCGAGCATATGTAGATTTGT
1873 ATTTATATATGCCGTCTTTATTTATAATGTAATTATAGTGGATGGAGAATAAAAAGTTTCAATTTCAAAAAAAAAAAA

2 CRH-BP cDNA

Fig.2 Nucleotide and deduced amino acid sequences of Ep.CRH-BP
L eexns , XRE  Hsp70.1 , XRE(X ), Hsp70.1(
70.1)
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Fig.3 Multiple sequence alignment of deduced amino acid sequence of Ep.CRH-BP gene
MEGA 7.0 , (E. affinis) ,
Maximum Likelihood method, 10000 ,
3 , (Copepods)
GenBank 4 lectularius) s
, CRH-BP
15 (4) Bemisia tabaci
20 (6) Cryptotermes secundus
19 (9) Athalia rosae
(7) Nicrophorus vespilloides
17
14 (11) Leptinotarsa decemlineata
18
(8) Orchesella cincta
(5) Daphnia magna
(10) Cimex lectularius
16 (3) Tigriopus japonicus
13 (1) Eurytemora pacifica
12 (2) Eurytemora affinis
0.10

4 CRH-BP

Fig.4 Molecular phylogenetic analysis of CRH-BP by maximum likelihood method
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Tab.3 CRH-BP family neuropeptide for sequence analysis
GenBank
CRH-BP MF289345 Eurytemora pacifica
CRH-BP XP023333201.1 Eurytemora affinis 63%
CRH-BP ABK76307.1 Tigriopus japonicus 42%
XP018898271.1 Bemisia tabaci 42%
CRH-BP KZS20787.1 Daphnia magna 40%
CRH-BP XP023709297.1 Cryptotermes secundus 40%
CRH-BP XP017770809.1 Nicrophorus vespilloides 40%
CRH-BP ODNO06056.1 Orchesella cincta 38%
CRH-BP XP012260479.1 Athalia rosae 45%
CRH-BP XP014254909.1 Cimex lectularius 41%
CRH-BP XP023018565.1 Leptinotarsa decemlineata 40%
2.3 CRH-BP 3.93, -3.15, 251
DNAMAN CRH-BP 163
b 5’
5.0
4.0}
3.0 l.‘ i
201 "| . 1
| \ \ f
1.0 m i {P' ( ﬁ\ ﬂ'\ lew‘ ) In [
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& 00 \ A lMH'VI‘V" | Il w‘\iﬁ i | I .,H ‘f AN JWH w ‘w M; ‘,|‘
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Fig.5 Analysis of Ep.CRH-BP hydrophobic amino acid
TMHMM 2.0 (Prosite pattern) ( 4),
, 6 ; 6 : PS00001 N-
SignalP 4.0 ; PS00002 ; PS00005
, 7 , CRH-BP ; PS00006 II ;
17 Swiss PS00008 ; PS00342 C-
Pdb Viewer4.0.1 CRH-BP

%4 CRHBP ZEQi#1T

Thae

3L 5= 1% 30 (Prosite pattern) 5> 7

Tab.4 CRH BP proteins analyzed by functional site patterns (Prosite pattern)

PS00001 N-glycosylationsite

PS00002 Glycosaminoglycanattachmentsite
PS00005 ProteinkinaseCphosphorylationsite
PS00006 Caseinkinasellphosphorylationsite
PS00008 N-myristoylationsite

PS00342 MicrobodiesC-terminaltargetingsignal

N-{P}-[ST]-{P}

S-G-x-G.

[ST]-x-[RK].

[ST]-x(2)-[DE]
G-{EDRKHPFYW}-x(2)-[STAGCN]-{P}
[STAGCN]-[RKH]-[LIVMAFY]>
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c¢cDNA CLONING AND EXPRESSION OF CRH-BP GENE OF COPEPOD
EURYTEMORA PACIFICA

WANG Bin, WU Min-Min, HU Li-Teng, ZHANG Jian-She

(Marine Science College of Zhejiang Ocean University, National Engineering Research Center of Marine Facilities Aquaculture,
Zhoushan 316022, China)

Abstract CRH-BP (Corticotropin releasing hormone binding protein) is a glycosylated protein in a high affinity with
corticotropin releasing hormone (CRH). CRH induces the release of adrenocorticotropic hormone (ACTH), and CRH-BP
can inhibit the release of ACTH by combining CRH. In this study, Eurytemora pacifica was selected as the research subject
from which the full-length ¢cDNA sequence of CRH-BP gene was obtained by RT-PCR and RACE methods. The
full-sequence of CRH-BP (GenBank accession number: MF289345) was 1950bp, having a complete open reading frame of
1245bp encoding 415 amino acids, 5’ and 3’ non-encoding ones for 841bp and 296bp, respectively, the molecular weight of
45.816kDa, and isoelectric point of 5.89. Sequence comparison indicated high homology in amino acid sequence of
CRH-BP ¢cDNA to E. affinis, sharing 6 protein post-translational modification and protein family sequence tagged sites, an
obvious signal peptide, and transmembrane domain. CRH-BP mRNA expression analysis of E. pacifica showed that
Ep.CRH-BP gene expression could be up-regulated under salinity, temperature, or pH stress, depending on temporal and
concentration conditions. Therefore, these results shall be helpful to further explore the structure and function of the
copepod CRH-BP gene, and to provide a basis for studying the molecular mechanism of stress response from the copepod.
Key words CRH-BP; Eurytemora pacifica; gene cloning; environmental factors; RT-PCR



