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P450arom B IR<FFEFY, (i FH Codeliop BER0- ViRt
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§ 2.8, 8o8°R0 0B det B0 b duTo bt BoEs 3 Subb. b S55E0E
H Wﬂ_mcmFMIW!MEMHMIM;MLW!WHMEmr_mLmL&nmswnﬁﬂﬂTWGmLmumlwmmmmm
m wﬁm.._mwﬁmGm..-mHm.r.m.nMnWNWNMIWQMﬁWEETﬂnmLmVMIMFmFmvMumu-mmmmmh

B 825, Bl . G EL R B B 8B Y05 B0 0. 8 3.0, b3E5E
b B e e e e R e B T S mmmmnmmmmrmmmmmmmmmmmmmm

1142, E310, P36, D317, T318, R443, C4d5 (0
HP4S0mrom A )% WET% 20 S0 0 it s

BT R HP4S0urom A TEI #4065 5 R R

97% , 78% ~91% W T1% ~100% (M 3). ALAR R 3), XE - HEW TR0 00 ENE

EHEFREA PiSOarom MMLBRHERAENE LEENRER.

(MM | 59 b IR 10 AR
Fig.2 Nuckotideanddeducedamino acid sequence of yellow cafish | Pritmbagro fudvedram )

[ The § 539 by CEF orcosbes 8 protesn of 513 svees sesds o bergrh )

M2 RSN HPSOwom A K ONA N R REHEERTH

cwaran P450amrn cDINA
SIn AN N% BYXFENERTEQE]-

WEE S FEMSRATE I AR RSSED
FOICHE i 75 F 0 A L () 0N AR 5 B i 8% —

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn


http://www.fineprint.com.cn

P N
L 1i 4]

AR AR P-dSaroem

LB

& m

L 51 ]

-
=
- .
—— _u.uu - IH“II“
REZERIEN e == ; :uumnus.........
i-..l. L] l-..-l. |i_l.
- - : :
EEas am o :
'..l.' l.‘ll.' l.”.l_
=, S S ey ez x
- il - i "
EEes o] "ﬂ“ﬂMl!- T et e -
e f o Aehd - B = e o = bl ELEs .
- mm!.._.!. ”___ ll.“u..h..-“.ﬂf" ““"lll._.u-l 2% IHH
nenoee b “Hl_...ll-__" - sooac=s 3= 5
e i =3 .....Jllli.l_lm-ll.l i : 4
- H = HHLH.HT =33 .i" H“-
- - j+ e MHHHH - 5 i
- L e i i
‘“"“l - = - l.l .ﬂ I..l.._.-u" 'lnu"u “” .." “"
- s .-. l. _-
IHﬂW“ 5T 233z 5 s wi el
. St =22 gE: 143 i £
" b4 e "“ 2 ".l
; = —
= - H“" 5 m-
= == mﬂ Hu- == 5 -
- H I:
: -Il_ - - :
== gansg -
[ 3 L m = I
- : l.-_
u._-n.. Mm.“ ...tﬂ un_.-l.l_...l-tﬂm..lq H.__
- 2 l. =
= i - IHHWHHE? i
_l Tt -
[ IT..T.._..Tm s 2
LL = A
mu mmmn.““ “" -
-
: uuu-nm =z =
- = : |
- fd ot E l._._ LI.
- - z ‘ . ‘
[* ““-.“-. .ii-_wﬂﬂ." : £
- — i - ..u.l.l.ll =7 f_-_._-
- HHIHII - ..hl_.l_l e == . £k
" _-. _....
- l““ll“ g 13 .Il"l_._ : £
a1 | - - - - 1 : 1 l |
i ““_i_“ll == Hullmﬂaﬂ,ml_ v - gy ] =i s
£ EE s= HH oL ] - + - =
- IT.II...r. - T e : :
- [ = = III“LIH.-I_ E r i
g llll_-l.._r_ p-vw e — rll._lill
- l’t._l.l [ II_“-_ -k =y
a3 illu1l s llﬂill- Shk
- = - l_
- Hﬂiiu“ !“mmitnull
“Hu lli.......l" r-.“l'
=
- e .l.
- il il -
II..“ =
E=3 gais
“““ o “-Iul..ll“
Ll
e — . "IH."U-."
FL : siiiit
SESS ¥ ..ﬂ...-l-
REEEL s
q-mm : doidd
| "LI__ : u.......n-ﬂ“"
i li-.L. : ""r..".l'
(™ o B '.F.Ir-._._-"
H ....lﬂ : 33355
i .“. i : i
F £

Fooemr

] T T
TR T F fortyatates
T m

ttmﬂu..f E

nindR
PaSlarem AR :
UL B of other anmal
“.Hqﬂl*“ﬂwﬂw
HIPMSOuscem A Pl
TTL.I} P s
LE of yellorw catfush cvaria

Abgriment
Fig. 3

int.com.cn
.fineprin
AU waw
Pro™ A
tory
"pdfFac
A
PDF 3L


http://www.fineprint.com.cn

4 ok =M ow

nus

2.2.2 RREWSAE QHEEHYSR A
PAUP SkIFHRRRE WX R, B 539 T
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Explanstion of Fig. 3: Channel catfish ovarian P4SOusom (Q92111), goidfish ovary (AACI40I3), ssbes fish vy
(AAKDDGA ), nee fidd ool ovmry (AYSEITES ), goldfish brain-derived PaS0arom ( AABYMOR ), schrafish boin
{AAKDDGED )  channel catfish bruin (AAL1I4612), yellow carfish brsin ( AYS49T89) , chicken ovary (AJI916) . and bu-
man plecents{ QéHul9). Regwors of high homology are undertned and indicsted by Roman numerals: -helix ([ ), m
nrormastase-specthic corserved repon( 11 ), and heme-binding repon ([ ). [dennesl and movular srmino scds are mared by

sstrrsks and dots, repeciively, Amino sods ko 10 be cseninal for osialyte funchons are marked by boids.
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Molecular cloning of ovarian P450arom gene and its expression in male and fe-
male yellow catfish Pelteobagrus fulvidraco

XU Pac'2, YU Ju-hue', TANG Yong-kai®, WU Ting ting

{1. Nanging Agricultural University, Wuxi Fisheries College, Wuxd 214081, Chinat 2. Freshwosier Fishenes Research Canter, (hi-
mese Acsdemy of Fahery Scences. Wooo 218081, Chena )

Abstract: The enzyme aromatase P-450( P4 30arom Jean catalyse the conversion of androgen 10 osstrogen. A
INA encoding P450arom was derived {rom yellow catfish ( Pelteobagrus fulwdraco ) ovary using KT -
PCR and RACE. The clDNA was | 914 bp with 13 bp 5'UTR, 362 bp 3' UTR| excluding poly(A)] mnd
1 539 bp ORF, which encoded 513 amino acids and had & predicted mol wt of 57.8 kD. The yellow atfish
ovanan P450arom shared 60% — 90% sequence wdentity with ovarian aromatases of other foor fsh pedes,
which were golden fish, channel catfish, rice eel and sebra fish, but shared only 57% — 60% with brain-de-
rived sromatases of the four fishes. 51% and 52% with chicken ovarian and human plecenta sromatases,
But the percentage of identity simlarily was higher in the regions of high homology, including the [ -he-
lix, &n aromatsse-specific conserved region [l . and the heme-binding region [l , which were 67% - %%,
T8% —86% and 78% — 100% respectively. Phylogenetic analysis of the P450arom gene famaly indscated
the yellow catfish ovarian P450arom was dustered with the four fishes” ovarian P450arom, and yelow cat-
fish was mest close with channel eatfish . Thes result s consstent with that of contradiction classification,
The fuorescent real-time quantity RT-PCR analysis reveals that HP430arom A expresses only in ovary, but
not in yellow estfish brain, lver nor testis. The comparison of HP450arom A and HP4950arom B expres-
sicns in ovary indicates the expression level of HP4S0arom A is 18, 7 times of that of HP450nrom B
Key words: Peltoodagrus fulvidraco ; P450 aromatase; RACE; phylogenetic relatedness; gene expression
Corresponding sather; W Ting ting. E-maal wurt@fire. on
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Isozyme analysis of Sepia esculenta (Cephalopoda: Sepiidae)

WEI Liw-ehi, GAO Tian-xiang, ZHANG Xiu-mei

{Key Laboestary of Maricslture, Ministry of Educstion, Otean University of China, Qingdoo 266003, China)

Abstract: Horiamtal starch gel clectrophoresis was used 1o investigate the tissue- speaific and genetic structure of
Sepea esculenta Hoyle, 1885 ( Cephalopodn: Sepuidee ). The speomens were collected from the oot of Righo,
Shandong Provinee of China. A prefimanary scroeming for 19 toeymes in six kinds of tesoes (eye, bianchia, mantk
mascle, boocal bulb muscke, branchinl heart, iver) sas carvied out weng TC-7 .0 bulffer systern. The results showed
that the mwymes expression was highly timsue-specific in S, exudenia . Twelve soeymes (PGDH, GPLL. MPL
IDHP, SO0, ME, AAT, DIA, MDH, LDH, GIPDH and PGM) and three kinds of tissues (eye, buccsl hab
mueche and branchial heart) were selected for genetic analyms of 5. exculemta population. (F the exghteen putstve
erymne-coding loc examined, three loc: were polymorphic, ¢.¢. . LIH2" . GIPIHLL " and PGM ™. The pr-
portion of polymorphic loc wes 0. 1667 (P o) and 0.0556 (P, &) The average values of observed and expecied
heteroeygosity were 00159 and 0.014 3, respectively. The sverage effective number of alleles was | (020 1. Andy-
manol 5. esculemia in the present siudy revealod bow levels of genetic vanalbehiy.

Ky words; Sephs exculeomia ; SoyToe; tssue-specifictny | genetc structune

L pummber; Q959 216 Dioscammenil code: A

The golden cuttlefish Sepma escwlente Hoyle,
1885 ( Cephalopoda: Scpridac) is widely distributed
in the [ar east sen of Risin and the coast of China,
Japan, Korea and Philippines. It & one of the most
commercially important species of constal fishes in
China and Japan'' 2!, On scoount of its commercial
importance, many aspects of biclogy of 5. exculenta
have been imvestigated: spawning season, spawning
behaviour, migration. copulation, fecundity. egg.
embryonic development. hatchling s body colour pat-
tern mnd behaviour, resistance of hatchlings 1o low
salinities, production of seedlings and sguaculture,
locular index of cuttlebone, growth of shell, daily age
markings on cuttlebone, and proy composition, and

relationship between catch and tidal current'? ¥, But

Recwivrd date: 2004 - 11 00 Mevieed date; 2005 - 03 |4,

Article ID: 1005 - 8737 - (2005)05 - 0549 - 07

the msperts of its populstion biclogy are genenlly
poorly documented. Considering the importance of
this species for lisheries management, information o
the populations is vital #o the design and implementa-
tion of adequate management programs. The present
study aimed at investigating its tissue-specificty and
genetic strocture of 5. ewalenza .

1 Materials and methads

1.1 Materials

Fourty-two ndividuals of 5. esculerta in repro
duction season were collected from the cust o
Rizhao, Shandong Province, in June 20003, Budy
weight and mantle length were (579,11 + 183.63) g
and (148,26 + 18.10) mm, respectively. The geci

Fountation fe; Supgurtnd by the Natural Science Foundation of Cingses (04-2-12-80) and Key Technokogies RE&D Program of Shancheg Proviecy

{ MISC2 ST 10

Bagraphiy : WED Lo ghe (1978 - ), fomvale, iraduste studest of labene recuros o the (osn Uneversity of China

Corresposting ssibor: (oo Tin marg. F.omad: geabangd®or mia o
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mens obtmned on the spot were immediately stored ar
=207 and transported o the laboratory in & frozen
state, where six different kinds of vssoes { eve.
branchia, mantle musche, buccal bulb  muscle,
branchial heart and liver) were taken from each indi-
vidual and stored a1 = 75 'C until required.
1.2 Methods

All samples wo be analyzed for scevme were ho-
mogenized with approximarely equal volumes of

tam, the homogenate was contnfoged st 12 000 ¢/
min for 12 min at 4 T and the supernatant was ab-

sorbed by filler paper and was used for electrophore-
s, Horisontal starch gel eectrophoretic techmgues
and stuning procedure followed the method of the
Japan Fisheries Resource Conservation Association'*!
and Pasteur et al. '
Electrophoresis was carried out st a constant cur-

rent of 50 mA for 4 w0 § h. Nineteen sonymes were
screened under TC-7. 0 buffer systermn: phosphoglu-

cmate dehydrogenase (PGDH ), glucose-6-phosphate
isomersse (GPl). mannose-6-phosphate isomerase
(MP1), isocitrate dehydrogenase (IDHP), superox-
ide dismutase (SOD), malic enayme (ME), aspar-
tate aminotransfersse ( AAT ), diaphorase (DIA),
malate dehydrogenase (MDH ), lactate dehydroge-

nase ( LDH), glyoerol-3-phosphalate dehydrogenase
(GIPDH) . phosphoglucomutase { PGM ) . hexsolinsse

(HK), leucyl naphtylaminopeptidase (LAP) , aleohol
dehydrogensse (ADH ), glucose-6-phosphate dehy-
drogenase (G6PD). sorbitol dehydrogennse (SDH),
esterase (EST) and alkaline phophatase (ALP). The
names, numbers, and abbreviations of the eneymes
followed Shaklee et al.'*) (Tab. 1). Six differenmt
kinds of rissues (eye, branchia, mantle muscle, buc-
cal bulb muscle, branchial heart and liver) were sur-
veyed in the preliminary expeniment to find the
lation genetic resarch. The allsle frequencies and cb-
by direct census of the population data. A locus was
corsidered 1o be polymorphie if the most common al-
lele was equal or less than 0.99 or 0.95.

1 Results and analysis

2.1 Tissue-specilicity

The results showed that the expresion of
isoeymes was highly tissve.specific in S, aoulents
(Tab. 2). Twelve enzymes ( PGDH, MPI, GPI,
ME. SOD, IDHP, DIA, PGM, G3PDH, MDH,
AAT and LDH) showed various degrees of activity in
the six different kinds of tissoes (eye, branchis,
mantle muscle. buccal bulb muscle. branchial heart
and liver), while the others ( HK. LAF, ADH,
G6PD, SDH, EST and ALP) had no reaction. Of the
tisspes, buccal bulb muscle was the most suitable,
most stable, and clearest for isoeymes expresson
while liver was the worsi. Eye and mantle muscle
were next 1o huccal bulb muscle. Branchial heirt was
especially well for the reaction of Lactate dehydrge-

nase (LDH) and Superoxide dismuotase (S00). Ar
the: sarme time, malic eneyme (ME) was staining only

in the eye tissue, and phosphogluconate dehydro-
genate ( PGDH) was staning in the eye and buccal
bulb miscle tisoves, The twelve engymes nd thee
kinds of cormesponding tissues (eye, buccal bulb ms-
cle and branchial heart) were selected for populstion
genctic rescarch.
2.2 CGenetic strociure

Afer initial screerung, selected eneymes and tis-
sues were used for genetic analysis of 5. aculents
population. Photographs of electropharetic patterns
for these enzymes are shown in Fig. 1. Of the 11 &
avmes sssayed routinely, 3 boa ( GIPDHI',
PGM" , LDH-2" ) were polymorphic at Py o levl,
while the othes ( PGDH", GFI", MPI",
IDHP*, SOD", ME®, AAT-1". AAT2*,
DiA-1", DIA-2° , MDH-1"°, MDH-2", MDH.
3%, LDH1", GIPDH2" ) were mommorphic.
There were two genotypes at the polymorphic loa,
i.e., "a/a and " a/b at loous GIPTH® and b
cus LDH2®, "a/b and * /b at loas PGM®
(Fig.1, Tab.3).

Genetic variability was estimated by the propor-
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tion of polymorphic loci and sverage heterozygosity.
The proportion of polymorphic loci was 0.1667
{Pg.os) and 0.0556 ( Py gs). respectively. The aver.
mge observed and expected  hetenmygosity  were
0.0159 and 0.014 3, respectively. The average effec-
tive number of alleles was 1.020 1. For the polymor-

phic loci, the  test for the Hardy-Weinberg equilib-

rum could not be performed because the expected il
ues af the genotype frequency were smaller than five.
Allele frequencies st the LDH.2* , G3PDH.1"* md
PGM® loci deviated from expected Hardy- Weinberg
proportions ( Tab. 3). Genetic deviation index showed
heterorygotes surplus ar these loci (Tab. 3).

Tab.l Names, shiwevisthons and F. C. numbers used for thsue-sperificity st
2 BTEARNRGIRRTINAER. ANERS

Enryre E.C
Engyrue e T ——— rasnber
bl soorate debyrdrgerase PG 1-1.0.44
phucre- £ phacsplute ot [~ 5] 5.3.1.%
Mannose-b-phosphste. sormerase MP1 3.3.1.8
lsmtraie debydeogrnee DHP 1.1.1.42
Superomiche dismutase 0D 1.15.1.1
Malic enevme ME 1.1.1.40
Aspmrtate smnoranesferee ANT 2.6.1.1
Dhaghorsee DiA 1.6.2.2
Malate debyvclrogenate MIH 1L.1.L3
Larate debrydrogersese LDH 1.0.1.77
Clyoersd 3 phasphalate debordrogenass GIPIH 1.1.1.8
Phosphoghuoomutssse M 5.4.2.1
Hesobriase HE 2.1.1.1
Leucyl naphiylamuopeptudase LAP ER NI
Alohel dehydroenase AIH 1.1.1.1
Cihucoee & phosplwie dehwdrogenase GAFD 1.1.1.49
Sowbitod dedwdrogrnase 4 1.1.1.14
Esterne EST 3.1.1.1
— Allne phophatas: ALP 3.1.3.1
Tab.2 Activities of twelve enrymes in sln thswes of Seopma seswlas
B NREIRGEGMRENTNALRR
— Branchia Eve  Motemude "o NP Ly Bennchial heur
PGIH o +* - 1 - -
GPt ‘e [ +
Ml ¥ S ¥ L ¥
b i ' + + - +4 4" - +
KD - - - b
ME E e = - - i
AAT - * * # L + # 4" - + &
IMA # + + 4" * -
S ] + i ® L - *
LI * # = + ’ S
GA3PTH L #* + # o g " - -
P + + i L - #

Moe:* + & & "—Srpng:= & & “=Niedergee: = + “—Wimki " = "—No peactions ™ v " T sslectod
TEme e o "%+ + " " "—,° - "—E0C - "—RAhHER
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Fig.1 Elecumophoretc patiorms of the twelve isaymes, in Sepea acubmia
M1 &S 12 88T PHDH.GPLS0D, DIA, GIPDH, AAT, MP1L ME, IDHP, PGM . MDH and L)

s i

4 Discussion

The cephalopods belong 1o the highest class in
the phylum Mollusca. Mantle musdle, liver, eye and
buccal bulb muscle were thought 1o be highly devel-
oped organs in Mollusca'™ . The four kinds of tissues
were used for isceyme analysis in Sepuella main-
droni'™. Mantle muscle and liver were used in the
study of Okropus acellatus'®! . Péves-Losada et al. !
suggested that mantle muscle rather than digestive

gland should be used for routine electropharetic stud:
s in Sefwa species obtained from commercial catch-
. Only buccal bulb muscle was selected for soeyme
analysis in some species of cephalopods’!. In this ex-
peritnent, the buccal bulb muscle had beter effect
than mantle muscle, and mantle muscle got much
better effect than liver. The buccal bulb muscle, eye
and branchial heart were suitable for the selection for
isozyme analysis of S. esculenta .
According to Neit''', one of main objectives in
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population genetics is 10 describe the amount of the  bignyana and Sepia elegans''™ "2 Sopig main-
genetic divensity in populations and then 1o study the  dromi'™, 0. oceflatus'!. Very low level of genetic
mainterance of this diversity. Analysis of genetic varishility in cephalopods = apparenty & common
variation in S. eculents in present study revials low  character except Berryeeuthis magisser (0., 131)12
levels of isozyme variability. The mean H,(0.0159)  Proportions of polymorphic loci of 5. esculenta were
falls below the average of other cephalopods (0.03+ 0,166 7 ( Pygy) and 0.0556 ( Py e ) respectively,
0.03)"), marine mollusks (0.147)", molluses  which was similar to the values reported for 0. al-
and invertebrates (0.145 and 0.120, respective-  Js™ and 0. bartramil®, and below the svenge
y)"**). Low levels of heterzygosity have been found — yalues of S. officinalis™, S. maindroni, T,
in other species of Cephalopoda, such s Todarades  pucificus, 0. wdgaris, O. minor, O. wellatus

pacificas. Ommastrephes bartrami, Octopus vl - and C. magnorellatus'®), The average effective num-
garis ., Octopus meinor . Octopus ocellarus and Callis- ber of alleles was 1.020 1, which was bebow the 5.

[ T mg-m!h:u"”. Fmduh- lm:qndi'“'. officinafis, S. orbignyena and S. e
Lolige gahi and Mlexr arpentines™ "7, Sepio- pu!“‘ -3l S maindromi'™ and 0. wells-
teuthis lessoniana'™, Sepia of ficinalis, Sepia or-  gus'®)

Tab.}  Allele frequency, proportion of polymorphic loci, and sversge beteraaypsity in §. sculoia popalation
&) SAMFREENR. STQAEMRESRTR

Coemetic
Loas Gerntype i Allele [ — dovaen
P "afa 42 *a 1
oGPyt *ala a *a 1
MPI” “ala 42 *a i
P *a/s a2 *a |
son* “ala 42 " |
ME" *ala a2 s |
AAT-1" *a/la 41 'a |
AAT-2" “*a/a a 'a |
DAL “ala a2 & 1
mAz" *ata «z - 1
M- “afa 42 "a 1
M¥H2" “ala a2 a 1
MI¥3" “ala 42 "a 1
Lir" *ula 42 *a 1
. ‘ala i *a 0.881
R “alb 10 ") 0.119 0.13%
5 ‘ola 4] *a i, SRA1
i *alb I " 0.0119 0-00%
[FLlEF *ala a2 ‘a 1
- T adh | a.o11e
e " bb “ b 0. 9881 -
Fim 0. 1667
Piwm 0.0556
Ha D59
He D043
A 1.0201
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The results of the current study provided infor-
mation on the genetic structure of 5. esculenta . Ths
information is needed 1o establish & genetic database,
which can be used 1o make informed management de-
cisions of this species for its important commercial po-
sition. To provide a better understanding of the genet-
ic structure and future management on the golden
cuttlefish, further study on more populations by
many genetic methods is needed.
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