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Molecular Cloning and Characterization of
aNovelGene, EJO3, Putatively Involved in
the Ovarian D evelopm ent of Chinese M itten Crab
(Eriocheir Japonica Sinensis)
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( Jiangsu Key Lab for Biod versity and B otechnobgy, School of Life Science Nanjing N omalUniversiy, N anjing 210097, C hina)

Abstract In he present study we perbmed suppressin subtractive hybrid zaton (SSH) comb ning ¢(DNA m acw array
to dentify genes putatvely involved n the ovarian development of Chinese mitten crah A novelgene EJO3 (GenBank
accessbn nunber AY 185919) whose expressbn & higher at stage Il than that at stage Il was cbned by 5" and 3’
RACE The ORF ( open reading frane ORF) of the cDNA ofEJO 3 consisted of 1 368 bp encod ng 455 am ino acils
The pl/Mw deduced fran the an no acis sequence was § 79/50 000 Pwtein coded by £JO 3 genew as pobably a se-
cretion potenwith aVWD domain The differen tial express bn ofEJO3 w as further confim ed by Northern blot analys &
Express bn profile analyss show ed that EJO3 is highly expressed i ovary and there is little or no express bn ofEJO3 n
intesting heart musck and hepatopancreas Results of this study have made an mportant foundaton o further eluct+
date hemolecular m echan &m of the ovarian deve bpm ent of Ch nese m itten crab
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Chinesem itten crab E riocheir jap onica sinensis is a canmercially mportant aquatic anmal n Chna and oth-

er A sia countries In 2005, the total production ofmarketsized crab in Chna reached over 400 000 fonnes .
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In recent years sexual precocity has been a very popular phenan enon during the breed ng process of the m itten

1

crab and resulted n heavy yiell losses nm any areas ofChina ”'. Previus researches concerning Ch nese m itten

. . . .. 36
crabweremanly concentrated on larval culurg diseases diets nu triton'

and popu lation studies ™. The
molecular basis of the ovarian development is not clear so far
The primary pumpose of this study is to cbne genes related the ovarian deve bym ent ofCh nese m itien crab.

A ccording to themorphology color and grow th of the oocyte the development of the ovary is divided nto 6 sta-
ges[ o, Suppression subtractive hybridization ( SH ) canbinng DNA m acroarray assay was perfomed using
stage 11 and stage III ovaries The full length dDNA sequencewas cloned by 5 and 3 RACE ( rapid anplification
of ONA end RACE) and its differentilly expressbnwas further verified by Northern blot analysis T issue ex
pressbn pwfilewas investigated by RI-PCR analysis In additbn the characteristics of prote n encoded by the
cloned genewere prelin inarily analyzed by biomfom atics Resulis of this study have made an inportant founda-

ton to further elhicidate themolecularmechanisn of the ovarin deve bpm ent of Ch nesem itten crah

1 M aterials and M ethods

1.1 Expermental anm als

Them itten crabs w ith ovarian development at stage Il and stage Il were obtaned fran Anhui Fisheries New
Technology R esearch Institute of Chna
1.2 Total RNA and mRNA isohton

Total RNA was extracted fran stage Il and stage Il ovaries of hem itten crab usng Trizol reagent (G bco).
mRNA was purified fum the total RNA using O ligotex1M mRNA mnikit (Q iagen) folbw ng the protocol supp lied
along with the kit Doub le-stranded dDNA s w ere prepared by reverse transcription ofmRNA follow ng the steps
outlined n the Super SMART PCR DNA synthesis kit (Cbntech Pab allg USA).
1.3 Constructon of subtracted dDNA library

SH wasperbmed w ithmRNA purified fran stage Il and stage 11 ovaries usng Cbntech PCR-Select" D~
NA Subtracton K it ( Cbntech). The subtracted library was constructed by ligatng the subtracted PCR products
nto P nPont plagn id vectors (Pranega), and transfom ng the ligatonm ktures ntoE. Coli M 109
1.4 Screening the subtracted library using macroarray

D ifferentially expressed genes n the subtracted lbrary were identified primarily usng macroarray Briefly,
nserts in the PinPoint p hsn id vectors were anp lified usng prm ers designed accord ng to sequences flank ng the
cloning site (SPs: 5~ATTTAGGTGA CACTATAGAA-3% PnPont 5-CGTGACGCGGTGGGCG-3"). The amp i
fied fragm ents w ere robotically prnted onto nybn membranes The probes were prepared by incorporation of °p-
labelled dATP in a reverse transcrption reacton usng purifed mRNA s fran stage Il and III ovaries
1.5 Sequencing and analysis of the cloned ESI's

The plasn ds contan ng the differentially expressed genes dentified by he dDNA macroarray were isolated
using m n+preps (Q Aprep SpinM iniprep Kit () iagen), and the insertswere sequenced usng an ABI 310 aute-
matic sequencing machine Sequences obtaned were searched aganst GenBank and SwissProt databases to
search hanologies The novel expression sequence tags ( ESTs) were deposited n the EST database
1.6 Clonng he full length DNA sequence ofEJO 3

To obtan the filtlength DNA of the differentially expressed genes double-stranded dDNA s of the crab o-
varies at stage Il were synthesized w ith MART" ¢DNA L brary Constructon Kit ( Clontech) according to the
manufacturer’ s nstuctions Prmers according to EST003 ( dbEST accession number CA591895) were de-
signed. The sequences of the designed priners were as folbws P33-3 5-GTGGCGGCGGTGAAGTCATCG-3';
P33-3 5-GCGAACTCTCCGGCGATGTGG-3. The PCR conditions consisted of 30 cycles of denaturing at 95°C
for Imin annealng at 58C for30 s and extension at 72C for2mn At the end of the lastcyclg the PCR m
was ncubated at 72C for another 10m in Hr the canpletion ofDNA synthesis Prior to the 30 cycles the tan—
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plates were denatured at 95°C for4m n The PCR products were subcloned to T-easy vectors (Pranega) and se-

quenced

Sequences obtaned fran 5 and 3’ RACE, as well as the sequence of EST003, were spliced To farther
verify the splicing sequence prinersnamed L2 (L2 5-TCAGAGGTTGGGGTGCTTCGTG-3") andR2 (R2 5-
TAACGAGIGTA CAGATGCTTTGAG-3") were synthesized according to the splied sequence The PCR cond+
tons were as folbws denaturaton at 95C for 30 s annealing at 58C for 30 s and extension at 72C for 2
min The first cycle had a denauraton perbd of 4min The last cycle had an extension period of20mn 30 cy-
cles of PCR were performed and he PCR products were purified and subcbned n T-easy veciors and se-
quenced
1.7 Bionfom atics analysis

The ORF of he EJO3 DNA sequence was found usng DNA club sofivare The SwissPwot database was
searcdhed for the hanology analysis of he translated an ino acid sequence The sinal peptilew as analyzed using
SignalP VI 1 sofvare pIMw was canputed using Canpute pI/Mw tool Subcellilar bcalization of EJO 3 was
analyzed usng PSORT 1I sofiware M otif analysis was perfomed using ProScan sofiw are
1.8 Northern bbt assay

20 Hg of total RNA was electrophoresed and transferred to a nybnm enbrane * Plabelled probes for EJO 3
and B-actin were hybrilized sequentnlly using standard protocols The hybridization signals were detected and
quantitated w ith Phosphom ager and In ageQuaNT sofwv are programs (M olecular D ynam ics).

1.9 Expresson profile of EJO3

The tissue expresson profile of EJO 3 was detem ined usng RT-PCR screenng M ultiple tissue ¢cDNA s i
clud ng hepatopancreas heart intesting muscle and ovary were prepared. B-actinwas used as an nternal con-
trol PCR conditions were as follovs denaturation at 94C Hr30 s annealng at 58°C 6130 s and extenson at
72C for Imn. The fist cycle had a denaturation perbd of Smin The last cycle had an extension perbd of 7
min 30 cycles of PCR were perfomed and the PCR products were analyzed afier eletrophoresis

2 Results and D iscussion

2.1 Subtracted Ibrary constmction and differential screening

A subtracted DNA library nchiding 863 clones was constmcted usng the SSH m ehod A fler screenng
wih cDNA macroarray 104 differentially expressed cbneswere obtaned fran the sub tracted dDNA lbrary Sew
en independent sequences were obtaned after sequencing 20 clones randan . H anology analysis of the seven
sequences showed thatno sgnificantmaich ng sequence was bund so they were deduced to be novel EST's and
deposited in the EST database Among these ESTs ESI'003 ( accession number CA591894), whose expresson
at stage IlIlwas hgher than that at stage 1] was selected to be studied further
2.2 Cloning he fulklength DNA of EJO 3

To obtan the full length MDNA of EST003 RACE PCR was perfomn ed using doub le-stranded dDNA s sy~
thesized fom stage Il ovaries As shown in Fig 1A, pwoducts of 5 and 3 RACE PCR were about 900 and 750
bp resceptively A fter beng ligated to the T-easy vector fragnents of RACE PCR were sequenced The ob-
tained sequenceswere sp liced w ih the sequence ofEST'003 A spliced cDNA of1 514bp n length w ith the over
lap sequence of 109 bp and 196 bp n 5" and 3" end, respectively was obtaned (Fig 1B). The fulk-length dD-
NA ofEST'003 was amp lified successfullyw ih priners desgned accod ng to he spliced 1514 bp sequence (F i
1C). The nuckotide sequence and the deduced am no acid sequence ofEJO 3 are shown in Fig 2
2.3 Bionfom atics analysis

The ¢cDNA sequence ofE JO3 was blasted in SwissProf and no sgnificantmatch ng sequence was found So
it was deduced as a novel gene The sequence of EJO 3 was deposited n GenBank and the accession nunber is
AY 185919 The ORF ofEJO 3 was between 39-1 406 bp with the length of 1 368 bp encoding 455 am no acids
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Fig 1 Clning the full lenghh ANA ofEJO 3 gene

1 EJo3

CDM A

A. 5 and 3 RACE prwoducts of EJO 3 gene frm Chinese mitten crab ovariesM: DNA M atker 1: 5 RACE; 2 3'RACE; B. Stmtegy br
he gplicing of EJO 3 gene a 5RACE h EST003 ¢ 3 RACE; C. Am plification of the full length ¢cDNA of EJO3M: DNA M atker 1: EJO3.

(Fig 2). Amno acil sequence analysis ushg Canpute pl/
Mw tool ndicated that pI/Mw of EJO3 proten was 5. 79 and
50 000, respectvel. ResultofSenalP VI 1 analysis showed
hat EJO3 is probably a secretion proteinw ith a sinal peptde
0of 20 anino acds Cellular localization analysis using PSORT
IT also showed that EJO3 is an extracellilar proten, which &
consistentw ith the result of Signal peptide analysis ProScan
softvare analysis showed thatE JO3 proten has nne glycosy la-
one AM P-and «GM P-dependent proten kinase
seven Proten k nase C phosphorylatbn

tbn sites
phosphorylaton site
sites seven Casein knase Il phosphorylatbn sitles and one
VWD danan beween an no acd 103 and 278

VWD danamn of potens is responsbk for nomalmut
"2 Since EJO3 has a

it is possible that this danan has a role in the

tmerisatbn and optinal secretion
VWD danan
secretbn of this proten and EJO 3 may execute its functbn as
amultiner Secreted extracellhr proteins usually are nee-
ded for coordinaton of canplex biobgical pwcesses such as
differentiation and wound healng As a secretion proten,
EJO3may have a role n cell adhesion m igration d ifferent+
ation or signal transduction and phy an mportant functbn
durng the ovarian development of them itten crah This needs
to be verified by further stud es

2.4 Northem bbt assay
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Fig 2 Nucleic acid and deduced am ino acid sequences
ofE JO3 gene
2 EJO3
G ray letlers indicate start codon

astersk indicates stop codon

To further verify the differential expression of the£ JO 3 gene durng the development of crab ovary, Northern
blot was perbmed Results of the Northern blot analysis showed that the expresson ofE JO 3 was higher at stage

II than that at stage 11 ( Fig 3),
2.5 Expresson profile of £JO3

indicatng the differential expressbn of EJO3 gene

EJO3 B expressed in ovary and ntestie tssues while ils expressbn i ntesthewas very faint Therewas

no expression of £JO3 n heart muscle and hepatopancreas tissues (F i 4). This mplied thatEJO3 is a specif

ically expressed gene and itm ight play a p votal ok n ovaran deve bpm ent of Chnesem itten crah
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Fig.3 Northern blot analysis of EJO3 gene in ovary at stage Fig.4 Expression profile of EJO3 gene
IT and stage II1 B4 EJO3 ERAMRER
M3 EJO3 EEZ I H#0 I 348 58 M &9 Northern blot 53 #7 RNA of heart, muscle, intestine, hepatopancreas, and ovary of the
Total RNA of the crab ovaries at stage Il and stage III was isolated, mitten crab was isolated, and ¢cDNA was synthesized with the iso-
electrophoresed, and transferred to a nylon membrane. *P-labelled lated RNA. PCR was performed using the synthesized ¢cDNA, and
probes for EJO3 were hybridized using standard protocols; B-actin was the PCR products were analyzed by eletrophoresis. B-actin was
used as internal control. The hybridization signals were detected and used as internal control. M: DNA Marker; 1: negative control; 2:
quantitated with Phosphoimager and ImageQuaNT software programs. heart; 3: muscle:4: intestine; 5: hepatopancreas; 6: ovary.
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Effects of Osthole on the Proliferation,
Cell Cycle and A poptosis
in Hum an B reast Cancer Cells
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Abstract Osthok a nawral coumarn derwvative is extracted from the fruitofCnid iwum monniert (1. ) Cusson a hera
peutic agent i trad itbnal Chinese medcne Breast cancer is one of them ost canmonly diagnosed cancers and the lead-
ng cause of death mwomen 1 devebped and ncreasngly n devebping countries The ob jective of h s study is to i~
vestigate the effects of Osthole on the proliferatbn cell cycle and apoptosis n hum an breast cancer cells A ntipro lifera-
tive activily of Osthok wasmeasured w ih the 3-(4 5-Dmethylhnzot2-yl)-2 5-d phenyltetrazolim bomide (MTT)
assay Flov cytom etry was perfomed to obsewe cell cycle distrbution and apoptotic body appearance Our resu lis shov
thatO sthole is effective i inh biting cell polifration pomotngG 1 phase arrest and inducing apoptosis n breast cancer
cells These findings ind cate a need for further evaluating O sthole as an antiuimor agent to treatbreast cancer patents
Key words Osthole breast cancer proliferatibn, cellcycl apoptosis
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Breast cancer is one of the most canmonl d agnosed cancers and the lead ng cause of death n wamen in
devebped countries and ncreasng in deve bping countries . W ith 1 m illion new cases diagnosed in the world

annually it accounts for 18% of all famale malignancies[zl. Despite its pervasive inpact the etiobgy of breast
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