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Abstract: To investigate the expression characteristics of sex related gene of FTZ-F1 in the half-smooth tongue-sole
(Cynoglossus semilaevis), the homologue FTZ-F1 (hsFTZ-F1) full-length ¢cDNA was isolated from the testis by
homologous cloning, and the cDNA included the open reading frame and a 66bp 5'-UTR, along with a 1619bp 3'-UTR,
encoding a predicted 485 amino acid protein. Sequence, tissue distribution and phylogenic analyses of the FTZ-F1 showed
that the hsFTZ-F1 belonged to SF-1/Ad4BP group. The hsFTZ-F1 transcripts were highly abundant in the gonads, kidneys,
brain and head-kidneys, but weakly in other tissues. However, the expression level in the brain and head-kidney of female
was highly abundant than in the male. The hsFTZ-F1 expression was highly abundant in the embryo than in the larvae,
which suggested that the hsFTZ-F1 may be involved in the organogenesis in the tongue sole.
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The fushi tarazu factor-1 (FTZ-F1) is a member of et al, 1999; Von et al, 2002).

In mammals these genes

the nuclear receptor superfamily and was originally
found as a regulator of the Drosophila homeobox
segmentation gene FTZ (Lavorgna et al, 1991). FTZ-F1
homologues have been identified in human, mouse,
Xenopus laevis and in a number of teleost species (Oba
et al, 1996; Lala et al, 1992; Ellinger-Ziegelbauer et al,
1994; Zhang et al, 2006, Chai & Chan, 2000; Watanabe
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have been classified as either SF-1/Ad4BP (steroidogenic
factor-1/adrenal 4 binding protein) or LRH/FTF (liver
receptor hormone/a-fetoprotein transcription factor)
related. Mammalian LRH/FTF receptors are expressed in
the pancreas, liver, intestine, and ovary, and are mainly
involved in the homeostasis of cholesterol and bile acid

(Lu et al, 2001). Mammalian SF-1/Ad4BP was expressed
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in the adrenal cortex, ovary, testis, placenta, adipocyte,
and brain (Honda et al, 1993). It has been shown that the
SF-1/Ad4BP is a key regulator of the development of the
hypothalamic pituitary adrenal and gonadal axis and an
essential factor in sex differentiation (Parker &
Schimmer, 1997, Hammer & Ingraham, 1999). The
mammal SF-1/Ad4BP genes are important regulators of
steroid biosynthesis by controlling transcription of many
P450 enzymes (Hammer & Ingraham, 1999). They are
expressed in steroidogenic tissues and are involved in the
embryonic development of adrenals and gonads
(Sadovsky et al, 1995). The SF-1/Ad4BP also involved
in the regulation of MIS (Mullerian inhibiting substance)
transcription and promotion of testis development (Shen
et al, 1994; Giuili et al, 1997).

In fish, several FTZ-F1 have been isolated, and
some forms of FTZ-F1 homologues could not be put into
either group (Von et al, 2001). The teleost FTZ-F1 may
be involved in tissue differentiation and may play a role
in the sexual maturation. However, the information needs
to be greatly expanded in respect to the functional study
as well as the diversity of fish species.

The half-smooth tongue-sole, Cynoglossus semi-
laevis, is a newly exploited and commercially important
cultured marine flatfish in China, in which females grow
2—4 times faster than males. Regarding the potential role
of FTZ-F1 homologues in the gonadal development, it
would be of interest to study the FTZ-F1 homologue in
the tongue sole. In this report, a homologue FTZ-F1
cDNA was cloned from the testis of the tongue sole, and
its spatio-temporal expression patterns was examined.

1 Materials and methods

1.1 Materials

For the cloning and measurement of FTZ-F1 mRNA
in the tongue sole, the gonads, liver, spleen, kidneys,
brain, heart, muscle, head-kidneys, gills, skin, intestine
and eyes were collected from a two-year-old fish. They
were snap frozen in liquid nitrogen, and stored at —80°C
until use. In addition, the embryo of germ cell, zygote,
8-cells stage, blastula stage, early of gastrula, middle of
gastrula, neurula stage, tail-bud stage, heart beating stage,
and the larvae of hatching, lday after hatching (dah),
12dah, 19dah, and 25dah were also collected. The fish
were obtained from the Haiyang 863 High-Tech
Experimental Base, Haiyang city, China.
1.2 RNA extraction and cDNA cloning

Total RNA extraction and reverse transcription were
carried out as described (Chen et al, 2001). A pair of

degenerate primers (P1: 5'-TBCTCACVTGYGAGAGC-
TGYAAG-3"; P2: 5-GMAGCATYTCRATVAGVAGGT-
TG-3") were designed according to the conserved
sequences of the FTZ-F1 gene in other teleosts and used
to amplify a FTZ-F1 cDNA fragment of approximately
1217 bp from the tongue sole testis. PCRs were carried
out at 94°C (30s), 55°C (30s), and 72°C (60s) for 35
cycles using a PTC-Peltier thermal cycler. Then, 5'- and
3'-RACE were performed to obtain the 5' and 3' cDNA
ends of Sox10 using the SMART RACE Kit (Clontech)
according to the manufacturer’ s instructions. Two
gene-specific primers were used for RACE:
P3: 5'-AATTGCCTGCCTGAAGTTCATCGTCCTC-3";
P4: 5'-CTTCCAACCGCATCCCGACATTCAGACA-3".

The amplified fragments were separated and
purified with a QIAEX II  Gel Extraction Kit
(QIAGEN). The purified fragments were then cloned
into pMDI18-T vector (Takara), propagated in E. coli
DH5a, and were sequenced using an ABI 377 sequencer.
1.3 Sequence analysis and alignment

The alignment of the amino acid sequence of
FTZ-F1 protein was performed using DNAstar. The
sequences used for comparison and their GenBank
accession numbers were as follows: Oryzias latipes
(mdFTZ-F1: BAA32394), Acanthopagrus schlegelii
(sbFTZ-F1b: AAS75792), A. schlegelii (sbFTZ-Fla:
AAS75791),  Oncorhynchus  mykiss  (rtFTZ-F1:
AAWS83490), Danio danio (zebrafish ff1b: AAF43283),
Ictalurus punctatus (ccNR5A1: AAY45704), Clarias
gariepinus (acFTZ-Fla: AAG49004), C. gariepinus
(acFTZ-F1b: AAG49005), Carassius auratus (gFTZ-F1:
AAMS89250), D. danio (zebrafish ff1d: AAO59489), Mus
musculus (mLRH-1: AAA39447), O. mykiss (rtLRH-1:
BAE71417), D. danio (zFF1A: AAKS54449), Rana
rugosa (rrfFTZ-Fla: BAA94077), Gallus gallus
(cFTF/LRH-1: BAA22838), Homo sapiens (hSF-1:
AAB53105), H. sapiens (hFTF: AAD03155), Trachemys
scripta (tuSF-1: AADO01975), R. rugosa (rrSF-1:
BAA36789), M. musculus (mSF-1: AAB28338), G.
gallus (cSF-1: BAA22839), Epinephelus coioides
(grouper FTZ-F1: AAQ72771), D. danio (zebrafish fflc:
AAK19303), Drosophila melanogaster (dFTZ-FI1:
P33244), Oreochromis niloticus (tSF-1: BAC75890) ,
Bos taurus (bAd4P: BAA02764) and C. semilaevis

FTZ-F1 (ABQ41307). A phylogenetic tree was
constructed with the neighbour-joining method using
Mega 3.1.

1.4 RT-PCR analysis of FTZ-F1 expression in the
tissues, embryos and larvae



594 Zoological Research

Vol. 29

Total RNA was isolated from various tissues,
embryos and larvae at different phase. Then, cDNA was
synthesized and RT-PCR was employed for analysis of
FTZ-F1 expression. Total RNA isolated from tissues was
used as the initial template for RT-PCR. The PCR
reaction was performed as described above. A pair of
gene specific primers (P5: 5'-TCATCGTCCTCTTCAA-
CCCCAAT-3'; P6: 5'-GTTCATGTAGCACAGGTAGTC-
CT-3") were used to amplify 206 bp FTZ-F1 cDNA
fragments by PCR of 94°C (30s), 55°C (30s) and 72°C
(60s) for 35 cycles using a PTC-200 Peltier thermal
cycler (Fig.1a). A 450bp B-actin fragment was amplified
as an internal control with a pair of [B-actin primers
(actinNT1: 5'-AGGTGATGAAGCCCAGAGCA-3";
actinCl: 5-GCAGTGGTGGTGAAGGAGTAG-3"). All
the PCR products were electrophoresed on 1.2% agarose
gel and gels were stained with ethidium bromide to
visualize bands.

2 Results

2.1 Isolation, characterization and phylogenetic
analysis of FTZ-F1 ¢cDNA

After RT-PCR and subsequent 5' and 3'-RACE, a 3
143bp FTZ-F1 ¢cDNA was obtained (Fig.1). This clone
contains the poly (A) tail. The FTZ-F1 c¢cDNA included
the open reading frame and a 66bp 5'-UTR, along with a
1619bp 3'-UTR, encoding a predicted 485 amino acid
protein, and including the highly conserved DNA-bind-
ing and ligand-binding regions (I, II, and III, FTZ-F1 box,
and the activation function-2 (AF-2) hexamer (Fig.2).

The deduced amino acid sequence of the tongue
sole FTZ-F1 had 16.1%—71.5% identity with that of the
other vertebrate. A higher level of identity was found
when the tongue sole FTZ-F1 was compared to the other
FTZ-F1 proteins. A higher level of identity was found
when the tongue sole FTZ-F1 was compared to the other
teleosts FTZ-F1 proteins. The deduced amino acid
sequence of the tongue sole FTZ-F1 had 71.5%, 70.7%,
63.3% and 57.2% identity with that of the Oncorhynchus
latipes FTZ-F1, O. niloticus FTZ-F1, O. mykiss FTZ-F1
and A. schlegelii FTZ-F1, respectively; had 53%, 48.4%
and 46.2% with that of the Gallus gallus SF-1, Homo
sapiens SF-1 and Bos taurus Ad4BP respectively; had
44.7%, 42.3% and 37.5% with that of O. mykiss LRH-1,
G. gallus LRH-1 and Mus musculus LRH-1 respectively.
The lowest sequence identity was with the Drosophila
melanogaster FTZ-F1. The tongue sole FTZ-F1 was
40.8%, 37.5%, 35.5% and 25.3% sequence identity with
Danio danio ff1b, ffla, ffld and fflc, respectively. The

tongue sole FTZ-F1 amino acid sequence and several

published FTZ-F1 in various vertebrate species were

used to infer phylogenetic relationships. And the

phylogenetic tree shows that the tongue sole FTZ-F1

clustered firmly with other teleosts FTZ-F1 (Fig.3).

2.2 Tissues, embryos and larvae expression of
FTZ-F1

The FTZ-F1 mRNA expression in different tissues
of the tongue sole was analyzed using RT-PCR. It was
demonstrated that the FTZ-F1 transcripts were highly
abundant in testis, spleen, female brain and female
head-kidney, intermediately in ovary and male head-kid-
ney, and weakly in kidneys, liver, heart, muscle, gills,
skin, intestine and eyes (Fig.4). And the FTZ-F1
transcripts in female brain and head-kidneys was highly
abundant than in male brain and head-kidneys.

The tongue sole FTZ-F1 expression in the embryos
and larvae was also analysed using RT-PCR (Fig.5). The
FTZ-F1 was expressed from the germ cell to the 25 dah.
The FTZ-F1 transcripts were highly abundant during the
embryo development. However, the FTZ-F1 decreased
during the larvae development.

3 Discussion

We have successfully cloned a homolog FTZ-F1
from the tongue sole testis. Phylogenetic analysis of the
tongue sole FTZ-F1 showed that it clustered firmly with
other teleosts FTZ-F1. Amino acids alignment analysis
showed that the FTZ-F1 is characteristic of nuclear
receptor superfamily, with highly conserved regions of
I, II, II, FTZ-F1 box and AF-2 hexamer. The tongue
sole FTZ-F1 shared 86%—100%, 92%—100% and
83.3%—-100% with other vertebrate Region [ , FTZ-F1
box and AF-2 hexamer. The sequence identity showed
that the tongue sole FTZ-F1 was the highest with
Oncorhynchus latipes FTZ-F1, O. niloticus FTZ-F1, O.
mykiss FTZ-F1 and Acanthopagrus schlegelii FTZ-F1,
higher with vertebrate SF1/Ad4BP, lower with LRH-1,
and the lowest with Drosophila melanogaster FTZ-F1.

The tongue sole FTZ-F1 expressed widely in the
tissues, with highly abundant in gonad, spleen, brain and
head-kidneys, which suggested that the FTZ-F1 belonged
to SF-1/Ad4BP (Parker et al, 1997; Hammer et al, 1999).
However, the tongue sole FTZ-F1 expressed weakly in
the liver, which implied that the FTZ-F1 is some of
LRH/FTF (Lu et al, 2001). During embryogenesis of
zebrafish, the expression of homologues FTZ-F1 was
detected in the pituitary, mandibular arch, pronephric
duct, liver, rostral diencephalons, hindbrain, and pancre-
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actccpctrataattica

9 GTTATCTIGAACGTGATGG ARTACACGT ATGACGARG ACCTGEANG AGCTCTCT CCTETCTCT GEAGAC ARRGTGTCTGGG TATCATTAT
9 ¥ I 1L§FVEEYTYDETVDILTETELTCPVCGDEVTVSGYHTY
121 GGTTTACTAAC CTCCCAGAGCTCC ARGG GCTICTIC A AGAGARC GG TCCAGARC AACARGCCATACACCTCT GCCGAGARL CAAGAGTCT
9 €& LLTTCES STCETGFFERTUVQREFNDENEGYTCAEDNSGgEHTC
271 WSATAGAC AR GACACAGAGAAAGAGET CTCCTTTCTCTCOATTCC AGARATCT CTCARTCTC GEGATCCGE TIGCARGCGCTCCGAGL G
69 E I DET® RERCPPFCRTFO®Q®ECLEVUVYGERTLTEMH®LVR RH*A
361 GATCGCATCCG TCCAGGEAGARAC IAAT TTGGCCCCATCTAC AAGC CAGAC AGG GCCTTGAAG CAGCAGAAG ARAGCCCTAATACGATCA
9 D RERGGRDEETFGP EYERDRMAKLET®S®S@ETEHAHRLTIRS
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129 F ¢ FEXELENGVY PPQ S VSE PLAG VDY LIINFTTIHEHSTL
Sd1 CCCACGATCTC TRARGGTG COCCGLCTC CCATICCAA TCTCAGACT ACGAGGCC AACCTCTRC GEAGCCACTGCTCTAGGG ATGACCATG
159 FP TI S EG APPPIPISDYEAEBLCGATARVGEGETH
b31 CAGCCCCACTTGGCCCTCTC ATCTCAGT ACCAGCCCACGGCCTICGCCAGCAGAGCCATC AMAGCCCAGTGC CCTCATCAC ACGAGCTCA
129 § P EHL AL S S8 Y8 PTAHAF AHASRAIEALECPDHETSS
721 CCCGAGTCTCT TATAGGAT ACTCETACC CAGACGTTT ACCCTECCACTECCTCACCGCAGC TG CCCGETCTC CCACCACTI CTACTCGAG
29 P ES LI GY S Y PDV YPATMAKRS PQLPCGLPPLUVILE
211 CTGCTTGGCTCCRACCAGG ACGAACTCATCETCC ACA ATARGATC ATIGCTCAC CTCCARC AR GAGCAGGGC TCCAGCCETGGCCRACAT
29 L L 6 C D@ DEL XKV @9 FETITI AHILA@AQ EQ@GCS RGRE
901 GACARGAGCAGCACATTTAGCCAGATCT CTCGAATCG CAGACCAGAC TCTCTIC TCCATAGTG GAGTGGGCC COGAGC TGC GCCTICTIC
29 D ES § TF 4@ ECREADS TLFOSIVESTARSCHAKTEFTF
991 MAGAGCTTARAGTIGGAG ATCAARTCA ARCTICTCC ATAAC TGCTGETCAGARCTICTGCTE TIGCATCAC ATTTTTAGACARGTCCTG
509 £E ELEVGDSE EELLHEEFC®S ELLYLDETITFRGSUVL
1081 CATCCCARGGAAGACAGCATICTCCTGET ARCCOGCC AGCAGATC AAGCTGCCATICATCCTAGATCARGTT GATGC ARCC TIGTCCAGT
559 H # EE DS I LLVTGS® EI ELFPLILUDEVYVYDAHKTTLSESS
1171 CTGCTTCARRAAGGAC AR ATTTGGCCATCAGGTTCC ACACACTTC AAGTGGAC COCAGGGAR RATTCCCTGC CTEAAGTTC ATCGTCCTC
39 L Ve EGQ9 L A EXKRLHETLGS®VDRRETIMAKCLTETFTIUVL
1261 TTCRACCCCAATCTARAGA TCCCGOAGA ACCAGGLCT TICTCLAGG GO TCC AG GAGC AGG TG ARTCCAGC TCTICTGGAG TATACCTIG
399 F I PH VE XPENG®QG AFVEGVYH EQ VIEGALLTETYTTL
1351 AC RACCTACCC TCAGTTCC AAGAARAGT TCAGCCART TCTIGCTIC CTTTGAC AGAGGTGCGC TCCCTCAGC ATGCAGGCC CAGGACTAC
429 T T Y P @ F @ EEF S Q@ LLVYPLTEVREREZ SLSEQ A EDY
1441 CTGTGCTACATGARCCTEAGTGCTOAGG TCCCCTETAAC ARTCTOC TCATTGAR ATGC TGCAC GCCARKCGG GCATCTCTG ToAspraca
4959 L € Y E L 5 ¢ EVPCHELTLTIEIU RLHEHMALETRMALCTUV =*®
1531 teceeeecaatptcactctcccatictcattccatecctatttttoteteecteattcertcapccacarte tratamer tecraaanc
1621 aaaateetictarteerartatttttctaacccarartetattpcaatcattagpctecacat ttactartacectarematacteremm
1711 tttitcpacetcaatetaat pttacatcataracaacatetipatttecttttitatatctact ttcagtttttctttttctcarmantct
1201 anaagttctacagatepcet tettpttaganacacat ttaccttttacanancagtractttcctrmacttaaterttote ttcagarpte
1891 aagctcttaarancaraapartactact tagatttcrcarmatecaatttaatt ttatepcttaattctecaapaptctcartantatan
1981 cpteateteteatcartetcartcactatictatett tettctctaaatamtt tpaptcttaticrtantcanaptcammpptecteaa
2071 ccactpgpccacaraccercaccageccacterttat ttagtatttcactacaarrarmanananaaptatt trtctttcattmttmt
2161 ttaatctpttt tagttaat taatctcapctanttacetatpccttt teatecat peccaatanapptctttecaramttct tcanancarp
2251 cccaaaatcc ttcacaprt caatttatpttacaaatt tectatpcataatatttprtattcanatttatertanaanttttactttaatec
2341 actttatatttetettaatatcapcceetitattttatttagtccaattcatttaagtectatctimteatcactcteteptcttteat
2451 taagtcagectetetectcaanaprticraraccttit patcanaagt paccttct pattotpcc tttptctit patttagat tictaaaem
2521 ttagtctctetctiaatatatictaactatertttct titttcracatetetcactacetpcaaarticttaaactercaracaracant
2611 tattraanpanacataateeattagect peaptcttaarmaraape tecanacatpectoctec ttataattpcatccttta trmanante
2701 tccacttcaatetcacettactecaccaatetictcaaapcctecar termacatcartraantatcannctraaatttatt ttaaacar
2791 aararataacgcaacatttcctctaatt t cetpaatca atacctttt
2881 ccattctetpttgptttttateccacagtctigtcannangpttipacccanantactttttec tpcttcaanapapatpttctttttatt
2971 tttatactegtctatagacacaticaratcagagcagartetttctasapcagtacetttpracattatict pacattttagraacteet
3061 agaagateett ttaaccaracaaapcttcactctpaaantpanant ttaaatert
Fig. 1 c¢DNA nucleotide (GenBank Accession No: EF555726) and predicted amino-acid sequences

of the Cynoglossus semilaevis FTZ-F1

Nucleotides are indicated above and numbered to the left of each lane (upper row). The deduced amino acid sequence is shown below the

nucleotide sequence. Amino acids are numbered to the left of each lane (lower row).The start codon ATG is underlined; the stop codon is

indicated by an asterisk; the poly (A) signal is shaded in gray; the lowercase indicated 5' and 3'UTR.

as (Liu et al, 1997; Chai et al, 2000; Von Hofsten et al,
2001), indicating that they may be involved in tissue
differentiation. The present results indicated that the
expression of the tongue sole FTZ-F1 was detected in all
stages examined from zygote to 25 dah of the tongue
sole. High levels of expression during embryogenesis as
suggested by the gel image indicated that the tongue sole

FTZ-F1 might be involved in the organogenesis of the
tongue sole embryo.

The orange-spotted grouper Epinephelus coioides is
a protogynous hermaphroditic fish, and the expression of
FTZ-F1 in the gonad also decreased significantly in
response to MT treatment (Zhang et al, 2006). The
Ad4BP/SF-1 increased in parallel with the onset of the
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CFTF/LM-1  AETNAYLOQEC ANPS EHECLETFCLAC BRABQTLPS IVEEAFSS XFFTELEVODQVE LLQ KK W5 ELLILDHIYTS 361
MGr1 ARILGE LG EF-=TES RPOQPAAFCLLC MARGTFYS IVWNRARCE WPTELE A OQA T LLG I W5 ELLVF DHIYTQ 31l
FF ARILAYLOQEG A5 PCEHEELNTFCLAC BRARGTLYS IVENAFSS XFFTELE VOD QL LLQ W5 ELLILDHVIIQ 370
wsr-1 ARTVEL LG EF-=AKS IS DQPAPFS LLC MLARGTFIS IVWERANCE WTELE A OQ TLLG K W5 ELLVLOHIYTS 315
15F-1 ARIISC LOQEC = NES RHEELSA FCLAC BRABQTLYFS IVERARSC TYFTELE S DQA I LLO LW ELLVF DHIYTO 321
IFTI-F1 SETAAFLOQEC S¢PEPQEELS TFS LAC MLARQTLYS IVERARSC XFFIZLE V0T £ LLH IE W5 ELLVLOHVI IQ 358
hzFTI=F1  VLHAEEDS ILLVTCQEICLPLILDEVIATLSS LVQECQELAARL PRELLC LEFIVLFEPEVIN PEROAFV 12
CFTF/LAH- 1 VVHVEESS ILLVTCOQVITS VIAS QACATLRNLAS HAQELVAEL R LOFOLREFVE LEFLVLFS LIVERLERFQOLY 150
MGra VOH-EECS TLLVTCQEVELTTVATOAS LLHS LVLAAQELVLOLLALGLOPQEFV LEFIILFS LALEFLERHILY 390
2FFU W HACECS ILLVTCQUVITL TAS QACATLNELLS HAQELVS ELPY LOLOQREFVE LEFLVLFS LWVERLERFHLY 16
wsF1 VOICEECS ILLVTCQEVELS TVAVOAGS LLHS LVLAQELVLOLHALQLOPQEFVE LEFLILFS LAVEFLERHS LY 391
nsri AQHS FERS ILLVTCQETELS A TAAQACS TLRELVLAAQELVILL K LOVDPQEFVE LEFLILFS LRECFLENKS LA 397
MFTI-F1 VOHCEESS LLLVTCQER DLSSACS QACVTLS ¢ LVO PEQVLAGALL PREVAC LEFLLLFRPRVELLERQAFY 111
hzFTI-F1 ECVOEQVIGALLEXTLTTYPQFQEEFS QLLVPLTEVIS LSAQAEDTLE TH BLS CEVRC 00 LLIB DA EPAL V 186
CFTF/LAA1  ECVOEQVIAALLOYTAC NYPOOTOEFCQLLLALPEIPATSAQAE EYLYT EHLIC-DVPC NN LLZAFEHA R L 501
MGr1 EOAQELARAALLOYTLE HYPH. CDEFQOLLLE LVEVIALSAQALEYLYHEHLE NEA PPN LI KA OT 61
FFU ESVOEQVIAALLOYWIC FYPOOTOEFCQLLLALPETALTS LOAE EYLYYTHL - 0VPC BN LLZAF AR PA 617
sr-1 EOAQEFARAALLOYTLE HYPH COEFQQLLLC LVEVIALSAQAEEYLYHEHLC NER PRAN LL T8 AOL FOT 162
115r-1 £5AQEEVIGALA EYTAC HYPH. TOCYTLLLLALAEINS ISAQAEEYLYHEHLS ¢ EVRC BN LI CHA RS [
riFTI-F1 ESVOEQVIGALLEYTLC TYPLYLOEFS QVVA AL PELAALS TOAEOYLC YEHLSCEVRC BN LLZBR O EPAC V 187

Fig.2 Amino acid alignment of the Cynoglossus semilaevis FTZ-F1 (hsFTZ-F1: ABQ41307), Gallus gallus
(cFTF/LRH-1: BAA22838), Homo sapiens (hSF-1:AAB53105), Danio danio (zFF1A: AAK54449),
Mus musculus (mSF-1: AAB28338), Rana rugosa (rrSF-1: BAA36789), Oncorhynchus mykiss

(rtFTZ-F1: AAWS83490)

The highly conserved regions of [, II, IIl, FTZ-FI box and AF-2 hexamer are shown in gray box, boldface, boxes, white letters in black boxes

and italics, respectively. And gaps used to maximize the alignment are shown by dashes.

female-phase and decreased as female became male in
the serial sex changing goby, Trimma okinawae
(Kobayashi et al, 2005). In O. latipes and O. niloticus,
the aromatase promoter contains potential binding site
for steroidogenic factor 1 (SF-1), which is involved in
transcriptional regulation of P450 steroidogenic genes
(cypl1A and B, steroid hydroxylases; aromatase) and in

the formation of the gonads (Tanaka et al, 1995;
Yasutoshi et al, 2003; Watanabe et al, 1999; Kuhl et al,
2005). It suggested the FTZ-F1 was involved in the
regulation of sex reversal. There is a potential binding
site for steroidogenic factor 1 in tongue sole gonad P450
aromatase (GenBank Accession No.: EF421177).
However it remained to investigate weather the tongue
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Fig. 3 Neighbour joining tree of the Cynoglossus semilaevis FTZ-F1 and FTZ-F1 from other organisms based

on amino acid sequence

Distances are used to construct the phylogenetic tree and bootstrap values based on 1000 resampling replicates. The bottom scale refers to percentage

divergence (p-distance).

a

(bp) M G | K § B H Mu HK Gi Sk 1 E
500 } -actin

250 FTZ-F1
b

250 FTZ-F1
Fig. 4 RT-PCR analysis of FTZ-F1 expression from
various tissues of two year old female(a) and
male(b) Cynoglossus semilaevis
G, gonads; L, liver; K, kidneys; S, spleen; B, brain; H, heart; Mu, muscle;
HK, head-kidneys; Gi, gill; Sk, skin; I, intestine; E, eyes and M, marker
(DL2000).

tongue sole FTZ-F1 homologues may play roles similar
to those of their mammalian counterparts. However, the

Gbp) M 1 2 3 4 5 6 7 & 9 10 11 12 13 14
500 B -actin
250 hsFTZ-I1
Fig. 5 RT-PCR analysis of the FTZ-F1 expression in
the Cynoglossus semilaevis embryos and larvae
1. germ cell, 2. zygote, 3. 8-cells stage, 4. blastula stage, 5. early of gastrula,
6. middle of gastrula, 7. neurula stage, 8. tail-bud stage, 9. heart beating

stage, 10. hatching, 11. 1day after hatching (dah), 12. 12dah, 13.19 dah,14.
25 dah.

information needs to be greatly expanded in respect to
the functional study as well as the diversity of fish
species.
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