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Tab.1 Primer sequences used for the PCR
analysis in the present study

Primers Nucleotide sequence(5'-3")
LHF GTACCAGCATGTGTGCACGT
LHR GTYGGGCTGCAGGCTCT
LHGSP5 TGGACCCGACCGTCTCCTACCCTGTGG
LHGSP3 TGGAAGGTGCAGTCGGACGTGTTGAGT

LHNGSP5 CACTCAACACGTCCGACTGCACCTTCC
LHNGSP3 GCAGTAACAGCTCACGGCCACAGGGTAG

LHF1 GTACCAGCACGTGTGCACGT
LHR1 GTCTGGCTGCAGGCTCT

18S F GGTAACGGGGAATCAGGGTT
18S R TCGGGAGTGGGTAATTTGCG
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Fig.1 The morphology of oocytes at different developmental phases

a. ><40 b. >=<200 c.

><200 d. ><200 e. ><200

a. Oocyte of stage II x40 b. Oocyte of stage I11x200 c. Oocyte of stage IVx200 d. Oocyte of stage %200 e. Oocyte of stage VIx200
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I P F Y D *

481 atc ttt aca ttc acc act gcaaaaaaaaaaaaaaaaaaaaaaa

2 LHB cDNA
Fig.2 c¢DNA sequence and induced amino acid sequence of LH f subunit gene

(TGA) 3'-UTR  aataa N- NTSD

The asterisk indicates the stop codon (TGA). The nucleotides corresponding to the polyadenylation signal in the 3'-untranslated
region (aataa) are marked with rims. The potential N-glycosylation site (NTSD) in N-region was single underlined
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Fig.3 Comparison of LH £ subunit precursors between southern flounder and other vertebrates
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48

48 Sebastes schlegelii

Morone saxatilis

77 Monopterus albus

Hippoglossus hippoglossus

100 Paralichthys lethostigma

Paralichthys olivaceus

Solea senegalensis
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) Oncorhynchus kisutch
100[- Oncorhynchus mykiss

Salmo salar

— Ctenopharyngodon idella

Danio rerio

Anguilla marmorata

Acipenser gueldenstaedtii

Gallus gallus

Equus caballus

0.1

4 LH3
LH3

Fig.4 Unrooted phylogenetic tree of LH f in vertebrates
using Neighbor-Joining method (Mega 4.1 software)
according to the amino acid sequence alignments of

Paralichthys lethostigma with ClustalX.

Boot strap values are based on 1000 repeats. GenBank
accession numbers: Sebastes schlegelii( AAU14142),
Epinephelusbruneus (ABQ57400), Morone saxatilis

(AAC38019), Monoperus albus (ACF70665), Hippoglossus
hippoglossus (CAD10502), Paralichthys olivaceus
(AAKS58602), Solea senegalensis (ABU95600), Oncorhyn
chuskisutch (AAO72300), Oncorhyn chusmykiss
(NP001117677), Salmo salar (NP0O01167142), Acipenser
gueldenstaedtii (AAP97490), Anguilla anguilla(ACK87153),
Ctenopharyngodon idella (ABM73670), Danio rerio
(AAV31153), Equus caballus (P08751), Gallus gallus
(ADY03193)

Paralichthys lethostigma is underlined
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Fig.5 Expression pattern of LH f subunit in various tissues
of Paralichthys lethostigma

P B (6] L H K
SP ST I M G

P: pituitary; B: brain; O: ovary; L: liver; H: heart; K: kidney;
SP: spleen; ST: stomach; I: intestine; M: muscle; G: gill

<
z
~
E %
« 7]
b
® o b b5
=5 b b5
= = b o
£ b ]
=z e e b5
< £ o o o
Z 2 R
& % w e L
E = ! b b3
S & k5] b 154
= g ot o 4
o © ot best o5
Do 2] b o2
Z soo I el o1 LS
g 030 eI b
g r;g %! b
1] v

Vi

B[ 8 % 75 1 Ovary development stage

LHB
Fig.6 Expression patterns of pituitary, ovary and liver LH g
mRNA levels in P. lethostigma during ovarian maturation cycle

M: Marker; P: ;O ;L
M: Marker; P: pituitary; O: ovary; L: liver

2.5 LH E;

LH E,



35

11 111 v
A% VI (7 ( 2007)
E, LH ( 9 LHB N-
LHB LHB
(Swanson et al, 2003) LH3
N- (Mir-
RACE RT-PCR anda et al, 2007) LHB
LHB (Kajimura et al, 2001)
LH E,
(Verasper
variegatus)( 2011) (Cynoglossus LH/BmRNA
semilaevis)( 2009) - (Jackson et al, 1999;
3.07 30r
2.5¢ 1=0.0496x+0.1235 —: 250 a a
s 2.0} R?=0.9985 g 5 2ok _L L
5 ~ o c
R :.; 1.5 E E 15k bc
= Zz = '_‘_"i b
< 1.0 'z 10F
g
0.5 g st
0.0 . - - - - . 0 . . . . .
0 10 20 30 40 50 60 I 1 v \4 Vi
)% Concentration/(IU-L") B[ 8% & W] Ovary development stage
7 LH ( )

Fig.7 Changes of plasma LH levels in female P. lethostigma during ovarian maturation cycle

* P=0.05 (P <0.05), n=5
*Different letters indicate significant difference at P=0.05 level (P < 0.05), n=5
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Fig.8 Changes of plasma E, levels in female P. lethostigma during ovarian maturation cycle

* P=0.05 (P <0.05), n=5
*Different letters indicate significant differences at P=0.05 level (P < 0.05), n=5
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Abstract

The role of the endocrine pathway in the regulation of southern flounder Paralichthys

lethostigma reproduction has been unclear. Here we aimed to explore the underlying mechanisms by

investigating the expression pattern of luteinizing hormone B subunit (LH f). Using samples isolated from
pituitary of P. we obtained the full-length cDNA sequence of LH § with the RACE method. The spatial
and temporal expression patterns of LH f mRNA in different tissues during an ovarian maturation cycle

were analyzed using the qPCR assay. The levels of plasma LH and E, during an ovarian maturation cycle

were also measured using the ELISA method. Our results revealed an asynchronous oocyte development

and batch spawning in southern flounder. The cDNA sequence of LH f had a length of 597 bp and it

encoded 145 amino acids. LH £ expression was detected in all examined tissues except for muscle, which

implied it could be involved in multiple physiological functions in southern flounder. The LH f mRNA

level in pituitary was high through the entire ovarian maturation cycle, and peaked at stage V and VI. In
the ovary the LH f mRNA level peaked at stage V. In the liver the LH f mRNA level was the highest at
stage I and relatively high at stage V. The levels of plasma LH and E, fluctuated in a similar pattern

during the ovarian maturation cycle. These results suggested that LH S might regulate the ovarian

maturation cycle via endocrine, paracrine and autocrine pathways. Our study provided insights into the

functions of the endocrine pathway in the reproduction of southern flounder.
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