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研究成果の概要（和文）：Steroidogenic Factor-1(SF-1)はステロイド代謝酵素発現、副腎、性腺の発生に必須の転写
因子である。マウスではSF-1は未分化性腺に発現し、性決定後、卵巣では出生までその発現が抑制されるが、性決定後
の卵巣分化におけるSF-1発現抑制の機序は明らかでない。今回我々はマウス精巣由来の細胞、およびノックアウトマウ
スの解析を通じ、胎仔卵巣においてFOXL2が、WT1-KTSによるSF-1の転写活性を抑制することを証明した。これらは卵巣
発生におけるSF1発現の抑制が重要であることを示唆すると共に、卵巣顆粒膜細胞分化への機構の解明の糸口になると
考えられる。

研究成果の概要（英文）：Steroidogenic factor 1 (SF1) plays key roles in gonadal development. Initially, 
the Sf1 gene is expressed in mouse fetal gonads of both sexes from 9.5 dpc, but later is up-regulated in 
testes and down-regulated in ovaries after sex determination. While Sf1 expression is activated and 
maintained by Wilms Tumor 1 (WT1) and LIM homeobox 9 (LHX9), the mechanism of sex-specific regulation 
remains unclear, especially suppressive mechanisms in ovary. We focused on the transcription factor 
Forkhead box L2 (FOXL2) which has been considered to be important for ovarian folliculogenesis and 
granulosa cell development. By using in vitro analysis and Foxl2 knock out mice, we showed that FOXL2 
negatively regulates Sf1 expression by antagonizing WT1-KTS during early ovarian development in mice and 
provide new mechanistic insight into the differentiation of ovaries, especially granulosa cell 
differentiation.

研究分野： 小児科学　発生学

キーワード： 性分化　卵巣発生　SF1　再生医学
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様	 式	 Ｃ－１９、Ｆ－１９、Ｚ－１９（共通）	 

１．研究開始当初の背景 
 
雌雄 2つの性はほとんどの動物種において認
められ、種の保存と進化において必須の役割

を果たすと考えられている。さらにヒトにお

いては性の分化に異常を来す性分化異常症

（Disorders of Sex Development:以下DSD）、
およびそれに伴う外性器異常は、先天性異常

症の中でも最も頻度の高いものであり、性の

異常がもたらす心理学的、社会的な影響の深

さを考えると、診断、治療法の確立が最も望

まれる疾患の一つである。しかし今日におい

てもなお、性分化の機構の解明は十分といえ

ず、臨床においても多くの問題点を残してお

り、詳細な機構の解明が待たれている。 
哺乳類の性腺の分化は、未分化性腺の発生後

にY染色体上にあるSex-determining region 
Y(SRY/Sry)の有無によって精巣・卵巣への分
化が決定づけられる[Koopman et al., 1991, 
Nature]。マウス精巣においては性決定期で
ある胎生 10.5日から 12.5日にSRYが発現す
ることで SRY-box 9 (Sox9)の転写を活性化
し、その下流にある一連の精巣分化を誘導す

る分子の発現が促進される[Kashimada et 
al., 2010]。卵巣においては性決定期以降に
Forkhead box L2 (FOXL2/Foxl2) 、 

Wingless-type MMTV integration site 
family, member 4 (WNT4/Wnt4) 、 
R-spondin-1 といった卵巣特異的因子が発現
す る こ と で 卵 巣 分 化 が 促 進 さ れ る

[Schlessinger et al, 2010]。 

 	 SF1(AD4BP, NR5A1)/Sf1 (Ad4Bp, 
NR5a1)は副腎、性腺の発生、分化に必須な
転写因子である。これは Sf1のノックアウト
マウスでは、副腎、および性腺が発生しない

こと[Luo et al., 1994]、ヒトでは SF1異常症
において、副腎低形成および性腺の低形成が

生じ、 46XY 性分化疾患を呈すること

[Achermann et al., 1999]から確認される。
SF1 は原始性腺の発生に必須であることに
加え、性決定後においては、精巣の発生にお

いて特に重要な役割を果たす。事実、SF1/Sf1
の発現パターンは未分化性腺では XX, XY性
腺において均等に発現するのに対し、性決定

後では XY性腺（精巣）において発現が亢進、
XX 性腺（卵巣）においては発現が抑制され
性腺特異的な発現パターンをとる [Ikeda et 
al., 1994]。性決定後の精巣において SF1は、
SOX9/Sox9 性腺特異的エンハンサーである
TESCO において、SRY と共役的に働き

SOX9/Sox9 の発現を上昇させる[Sekido et 
al., 2008]など、種々の精巣分化を誘導する分
子の転写活性を正に制御する。一方性決定後

の卵巣において見られるSF1/Sf1発現の抑制
は出生時までの間持続するが、胎生期卵巣発

生における SF1の役割や、転写が抑制される
意義、その転写抑制機構などは不明であり、

詳細は明らかでない。特に精巣における Sf1
の転写の正の制御についてはSOX9が担うと
考えられているが[Shen et al., 2002]、これは
卵巣での Sf1発現が上昇しない事を説明でき
ても、発現が抑制されることを説明する事は

できない。 
我々は、卵巣分化における Sf1の発現調節に
何らかの卵巣特異的因子が関与していると

仮説を立て、卵巣発生およびその維持に必須

である[Uhlenhaut et al, 2009] FOXL2に注
目し、FOXL2 が卵巣分化における Sf1 発現
に与える影響を検討した。 

 
２．研究の目的 
DSD (性分化異常症)および性腺機能不全の
分子生物学的機構の解明を最終目標とし、 
(1) 本研究においては性腺発生および分化に
重要な役割を果たす SF1について、マウ
ス胎児卵巣の発生過程における卵巣特異

的 因 子 が 及 ぼ す SF1(NR5A1)/ 
Sf1(Nr5a1)分子の転写制御機構を解明す
る。 

(2) 卵巣発生分化における SF1の機能解析 
(3) SF1 異常に伴う 46XX 性分化異常症



(DSD)、卵巣機能不全の病態の解明 

 
３．研究の方法 
マウス精巣体細胞由来の TM3 細胞を中心と
した、in vitroの解析 
およびFoxl2ノックアウトマウスを用いた in 
vivoの解析 

 
４．研究成果 

 
●	 Sf1と Foxl2は胎仔卵巣において相反
的な発現経過をとる  

 
我々はまず胎仔マウス性腺における Sf1、
Foxl2の発現をリアルタイム PCRにて定量、
評価した。既報の通り、性決定後の胎生 12.5
日以降、Sf1 の発現は精巣において亢進、卵
巣において有意に抑制される一方、それとほ

ぼ同時期に卵巣における Foxl2の発現が亢進
した。また、未分化性腺において Sf1の上流
の制御因子であることが既に報告されてい

るWt1およびLhx9の発現は性差を認めなか
った。これらは、FOXL2 が Sf1 の発現を抑
制するという我々の仮説と矛盾しないもの

であった。 

 
●	 FOXL2はWT1-KTSによる Sf1の転
写活性作用を in vitro において抑制
する  

 
続いて、内因性 Foxl2の発現がないマウス精
巣体細胞由来である TM3 細胞を用いて in 
vitro での解析を行った。 TM3 細胞に
Wt1-KTS、Lhx9を導入したところ、既報通
り[Wilhelm et al., 2002]、WT1-KTSおよび
LHX9によって Sf1の発現が亢進することが
確認された （図 1A）。さらに FOXL2を供発
現することで、WT1-KTSによる Sf1の発現
亢進が FOXL2 によって用量依存的に抑制さ
れることが確認された（図 1B）。一方、FOXL2

による Sf1発現抑制作用は LHX9による Sf1
転写制御に対しては明らかではなかった。 

(図 1) 

RESULTS

Decrease in Sf1 expression coincides with
up-regulation of Foxl2 in mouse fetal ovaries

To study in detail the relationship between the tempo-
ral expression patterns of Sf1, Foxl2, and other candi-
date regulatory genes in the ovary after sex determina-
tion, we first performed qRT-PCR analysis of 11.5- to
14.5-dpc mouse gonads of both sexes. As previously
reported (3, 31), a sexually dimorphic expression pat-
tern of Sf1 was observed by 12.5 dpc (Fig. 1A), and Foxl2
expression was sexually dimorphic, with higher expres-
sion in XX gonads at all stages investigated (Fig. 1A).
On the other hand, expression of Wt1 and Lhx9, genes
that have been reported to drive Sf1 expression during
early gonadal development (8), did not show any
difference between XY and XX gonads (Fig. 1A),
suggesting that Wt1 and Lhx9 do not contribute to the
sexually dimorphic expression pattern of Sf1. The
reciprocal relationship between the dynamics of Sf1
and Foxl2 expression in vivo (Fig. 1B) supports the
hypothesis that FOXL2 suppresses the expression of Sf1
during early ovarian development.

FOXL2 negatively regulates Sf1 expression induced by
WT1-KTS in vitro

To determine whether FOXL2 has a role in regulating
Sf1, we performed in vitro experiments using the mouse
gonadal cell line TM3 (25, 32). WT1-KTS and LHX9
have been reported to positively regulate Sf1 expression
by binding to the proximal promoter of the Sf1 gene
during early gonadal development (8). Therefore, we
examined the effects of WT1 and LHX9 on Sf1 expres-
sion in TM3 cells. We introduced Wt1-KTS, Wt1!KTS,
and Lhx9 expression vectors into TM3 cells, and mea-

sured changes of the expression of Sf1. Consistent with
a previous report (8), WT1-KTS and LHX9 significantly
up-regulated endogenous Sf1 expression, while WT1!KTS
had no significant effect (Fig. 2A).

Next, we investigated the potential involvement of
FOXL2 in Sf1 regulation by introducing a Foxl2 expres-
sion plasmid into TM3 cells together with a Wt1-KTS
expression plasmid or an Lhx9 expression plasmid. In
agreement with our hypothesis, FOXL2 strongly sup-
pressed WT1-KTS-induced Sf1 expression (Fig. 2B).
LHX9 increased Sf1 expression "1.2-fold, and this
effect was not significantly suppressed by FOXL2 in
TM3 cells (Fig. 2B, C). On the basis of those findings,
we concluded that FOXL2 negatively regulates Sf1
expression by suppressing the action of WT1-KTS, and,

Figure 1. Sf1 expression decreased from 11.5
dpc and coincided with a dramatic up-regula-
tion of Foxl2 expression. A) Time course of Sf1,
Foxl2, Wt1, and Lhx9 expression during mouse
gonadal development. Data sets represent
mRNA expression relative to Rps29, means #
sd of 3 biologically independent experiments
performed in triplicate. Bold and dotted traces
indicate ovary and testis, respectively. Statisti-
cally significant differences between 11.5 dpc

and other time points of Sf1 expression levels in 46,XX gonads were analyzed by using Student’s t test. ***P $ 0.001. B)
Time course of Sf1 and Foxl2 expression during mouse ovarian development, with maximum expression levels adjusted to
100%.

Figure 2. FOXL2 suppresses up-regulation of Sf1 expression
by WT1-KTS in TM3 cells. Sf1 mRNA levels in TM3 cells
transfected with constructs expressing Wt1!KTS (A; 0 and 1.5
%g), Lhx9 (A, C; 0 and 1.5 %g), Wt1-KTS (A, B; 0 and 1.5 %g)
and Foxl2 (A, C; 0 and 1.5 %g; B; 0, 1.5, and 3.0 %g). Data sets
represent mRNA expression relative to Gapdh (means#sd of
3 biologically independent experiments performed in tripli-
cate). Statistical significance was determined by using 1-way
ANOVA and a Tukey-Kramer post hoc test. NS, not significant.
*P $ 0.05.
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●	 FOXL2 は Sf1 近位 promoter に直接
結合し WT1-KTS による Sf1 転写活
性化を抑制する  

 
FOXL2 による Sf1 の発現抑制の機序を明ら
かにするために、Sf1遺伝子 5’側 674bp（-589
～+85）のプロモーターを用いてレポーター
アッセイを行った。このプロモーターは胎生

11.5 日の性腺において、WT1-KTS および
LHX9が直接結合することで活性化されるこ
とが in vivoで確認されている [Wilhelm et 
al., 2002]。レポーターアッセイでも
WT1-KTSにより Sf1プロモーターの転写活
性が上昇し、それは FOXL2 によって用量依
存的に抑制された。さらに興味深いことに、

我々はこのプロモーター領域内に FOXL2 の
結合モチーフと相同性の高い配列を（-229～
-222）に見いだした。この配列は哺乳類の間
ではよく保存されており、その重要性が示唆

される上、Sf1の転写を活性化するWT1-KTS, 
LHX9結合領域よりも Sf1の近位にある事か
ら、FOXL2 による Sf1 転写抑制に重要な役
割を果たしている可能性が示唆された。 

 
我々はこの FOXL2 結合配列と思われる部位
に対して in vitro のクロマチン免疫沈降
（ChIP）アッセイを行い、FOXL2が Sf1近
位 promoter に直接結合することを確認した



(図 2C)。さらにその配列に変異を導入したレ
ポーターを用いてレポーターアッセイを行

ったところ、FOXL2 による Sf1 転写抑制作
用が消失することを確認した（図 2 D,E）。 

consequently, focused on the mechanism of the antag-
onism between WT1-KTS and FOXL2.

FOXL2 directly binds to the proximal Sf1 674-bp
promoter and represses Sf1 expression in vitro

A 674-bp Sf1 promoter fragment was previously re-
ported to activate LacZ expression in the indifferent
gonad in transgenic mouse embryos at 11.5 dpc (8),
suggesting that the promoter fragment harbors ele-
ments that are sufficient to direct Sf1 expression in that
tissue in vivo. To elucidate how FOXL2 suppresses the
Sf1 expression driven by WT1-KTS, we used this pro-
moter linked with the luciferase reporter gene to
conduct a series of in vitro cotransfection reporter
assays in TM3 cells.

In agreement with our analysis of endogenous Sf1
levels (Fig. 2A), cointroduction of Wt1-KTS expression
constructs with the Sf1-luciferase reporter construct
PGL4-Sf1p resulted in a !5-fold induction of reporter
activity (Fig. 3A). Further, cointroduction of the Foxl2
expression plasmid with Wt1-KTS expression plasmid
suppressed reporter activity in a dose-dependent man-
ner (Fig. 3A).

The binding site for FOXL2, or FOXL2 response
element (FLRE), was defined in previous studies as
5=-GTCAAGG(T/C)-3= (33). We identified a similar
motif, GCCAAGGT, in the 674-bp Sf1 promoter,
between positions "229 and "222 bp relative to the
transcription start site (Fig. 4). This site, designated
as FLB1, was located between the WT1 binding site
("318 to "309 bp) and the transcription start site of
the Sf1 gene (Fig. 3B), raising the possibility that, by
binding to FLB1, FOXL2 may directly interact with,
or sterically hinder, WT1-KTS in a transcriptional
complex. We performed in vitro ChIP experiments to
evaluate the FOXL2 binding to FLB1 by introducing
MYC-tagged FOXL2 into TM3 cells. A ChIP assay
using a FOXL2-specific antibody revealed that
FOXL2 specifically binds to FLB1 within the Sf1
proximal promoter (Fig. 3C).

Next, to confirm that the mechanism by which
FOXL2 suppresses Sf1 activation involves binding to
FLB1, we introduced mutations in FLB1 within the Sf1
promoter-luciferase construct that would be predicted
to abolish its ability to bind FOXL2 (Fig. 3D). Lu-
ciferase assays in TM3 cells showed that the suppressive
action of FOXL2 on WT1-KTS was completely abol-
ished by the mutations (Fig. 3E). We also asked whether
FOXL2 interferes with the ability of WT1-KTS to bind
to the Sf1 proximal promoter by conducting in vitro
ChIP analysis of WT1-KTS in the presence or absence of
FOXL2 (Fig. 3F). We found that WT1-KTS interaction
with the Sf1 proximal promoter was not compromised
by FOXL2 (Fig. 3G). Taken together, these results
indicate that the suppressive effect of FOXL2 depends
on direct binding to the Sf1 proximal promoter and
that this binding does not block access of WT1-KTS to
the promoter.

Homology analysis revealed that the sequence of the

Figure 3. FOXL2 represses Sf1 expression by directly binding
to the proximal Sf1 promoter in vitro. A) Luciferase activity
driven by the Sf1 proximal promoter in TM3 cells transfected
with expression plasmids for WT1-KTS (200 ng) and FOXL2
(0–400 ng) (means#sd of 3 biologically independent exper-
iments performed in triplicate). B) Schematic representation
of the structure of the proximal Sf1 promoter. FLB1, W, and
L with the shade box indicate the putative FOXL2, WT1-KTS,
and LHX9 binding sequence, respectively. Arrows indicate
primers designed for ChIP assay. C) ChIP analysis using
anti-MYC or control IgG antibodies. Samples were analyzed by
qPCR using a primer set encompassing the putative FOXL2
biding site or a primer set for negative control. Shaded and
open bars indicate samples treated with anti-Myc or anti-IgG
antibodies, respectively. D) Schematic representation of the
luciferase reporter with mutations in the FOXL2 binding site.
E) Luciferase activity of the Sf1 proximal reporter vector with
mutations in the FOXL2 binding site in TM3 cells transfected
with WT1-KTS (200 ng) and FOXL2 (0–400 ng) (means#sd
of 3 biologically independent experiments performed in
triplicate). F) Schematic representation of the structure of
the proximal Sf1 promoter and the primers for ChIP assay. G)
Samples were extracted from TM3 cells transfected with
HA-Wt1-KTS solely or along with Foxl2. ChIP analysis using
anti-HA or control IgG antibodies. Samples were analyzed by
qPCR using a primer set encompassing the WT1-KTS biding
site or a primer set for negative control (NC2). Shaded bars and
open bars indicate samples treated with anti-HA or anti-IgG
antibodies, respectively. Statistical significance was determined
using 1-way ANOVA followed by a Tukey-Kramer post hoc test.
NS, not significant. *P $ 0.05, **P $ 0.01, ***P $ 0.001.
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action of FOXL2 on WT1-KTS was completely abol-
ished by the mutations (Fig. 3E). We also asked whether
FOXL2 interferes with the ability of WT1-KTS to bind
to the Sf1 proximal promoter by conducting in vitro
ChIP analysis of WT1-KTS in the presence or absence of
FOXL2 (Fig. 3F). We found that WT1-KTS interaction
with the Sf1 proximal promoter was not compromised
by FOXL2 (Fig. 3G). Taken together, these results
indicate that the suppressive effect of FOXL2 depends
on direct binding to the Sf1 proximal promoter and
that this binding does not block access of WT1-KTS to
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Figure 3. FOXL2 represses Sf1 expression by directly binding
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driven by the Sf1 proximal promoter in TM3 cells transfected
with expression plasmids for WT1-KTS (200 ng) and FOXL2
(0–400 ng) (means#sd of 3 biologically independent exper-
iments performed in triplicate). B) Schematic representation
of the structure of the proximal Sf1 promoter. FLB1, W, and
L with the shade box indicate the putative FOXL2, WT1-KTS,
and LHX9 binding sequence, respectively. Arrows indicate
primers designed for ChIP assay. C) ChIP analysis using
anti-MYC or control IgG antibodies. Samples were analyzed by
qPCR using a primer set encompassing the putative FOXL2
biding site or a primer set for negative control. Shaded and
open bars indicate samples treated with anti-Myc or anti-IgG
antibodies, respectively. D) Schematic representation of the
luciferase reporter with mutations in the FOXL2 binding site.
E) Luciferase activity of the Sf1 proximal reporter vector with
mutations in the FOXL2 binding site in TM3 cells transfected
with WT1-KTS (200 ng) and FOXL2 (0–400 ng) (means#sd
of 3 biologically independent experiments performed in
triplicate). F) Schematic representation of the structure of
the proximal Sf1 promoter and the primers for ChIP assay. G)
Samples were extracted from TM3 cells transfected with
HA-Wt1-KTS solely or along with Foxl2. ChIP analysis using
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(図 2D,E) 

 
これらは、FOXL2 の WT1-KTS への拮抗作
用においては、本シークエンス(-229～-222)
への結合が必須であることを示している。 
以上の結果より、FOXL2 が Sf1 近位プロモ
ーターに直接結合することで、WT1-KTS に
よる転写活性を抑制する機序が in vitroにお
いて示された。 

 
●	 FOXL2 は卵巣発生初期に Sf1 の発
現を抑制する  

 
以上で示された FOXL2が Sf1発現を抑制す
る機構が in vivo においても同様に認められ
るかどうか、という点について検証を行なう

ために、Foxl2 ノックアウトマウスの胎児卵
巣におけるSf1の発現をRT-PCR法で定量し
た。その結果、野生型に対して Foxl2ノック
アウトマウスでは Sf1の発現が優位に亢進し
ていた（図 3）。これらは卵巣発生において
FOXL2が SF1の発現を抑制していることを
示唆するものである。さらに、ノックアウト

マウスと野生型における Sf1発現の差は胎生
13.5日で最も大きく、出生時にはその差を認
めなかったことから、FOXL2 による Sf1 発

現抑制は卵巣分化の比較的早期に限定され

ると考えられた。 

proximal Sf1 promoter was conserved among eutheri-
ans, but not marsupials and monotremes. Further,
every conserved Sf1 promoter had the FOXL2 binding
site FLB1, suggesting that FOXL2 binding to FLB1 has
an essential role in regulating Sf1 promoter function
(Fig. 4).

Sf1 expression during early ovarian development is
suppressed by FOXL2 in vivo

Finally, to determine whether Sf1 expression is sup-
pressed by FOXL2 in vivo, we analyzed ovarian Sf1
expression in Foxl2-null mice. Sf1 expression in ovaries
of Foxl2-null mice was significantly higher than that in
wild-type mice at 13.5 dpc and 16.5 dpc (Fig. 5A).
However, at P0, there was no significant difference
between Foxl2-null and wild-type mice. Furthermore,
expression of Wt1 and Lhx9 was not affected in Foxl2-
null mice at any stage examined (Fig. 5B, C), suggesting
that Sf1 expression in Foxl2-null mice was not affected
by altered expression levels of the upstream molecules,
WT1 or LHX9. Together, these findings suggest that
FOXL2 suppresses Sf1 expression during fetal ovarian
development in a stage-dependent manner in vivo and
that the involvement of FOXL2 is limited to the earlier
stages, i.e., up to 16.5 dpc, of ovarian development.

DISCUSSION

The temporal expression pattern of Sf1 during gonadal
development is tightly regulated. In the first step, Sf1 is
up-regulated by WT1-KTS and LHX9, initiating go-
nadal development (8). Subsequently, after sex deter-
mination, Sf1 expression is increased in testes and
suppressed rapidly in ovaries (3). It is unlikely that WT1
or LHX9 play a major role in the sexually dimorphic Sf1
expression in gonads, based on our qRT-PCR analysis
showing that the expression levels of Wt1 and Lhx9 did
not change dramatically from 11.5 to 14.5 dpc and were
not sexually dimorphic. Those findings suggest that
other testis- or ovary-specific factors are involved in Sf1
gene regulation after sex determination. In testes,
SOX9 is the most likely candidate for the testis-specific
up-regulation of Sf1 expression, given that in AMH-Cre:
Sox9flox/flox mice, in which Sox9 activity is ablated after
sex determination, leading to a testicular phenotype in
XX mice, Sf1 expression in fetal testes was remarkably
decreased (34). Furthermore, SOX9 binds to the prox-
imal promoter of Sf1 and positively regulates the pro-
moter in a reporter assay (35). Thus, it appears that
WT1 and LHX9 act to initiate and/or maintain expres-
sion of Sf1 in fetal genital ridges of both sexes, after

Figure 4. WT1, LHX9, and FOXL2 binding motif are well
conserved in eutherian mammals. Phylogenetic analysis was
performed on the Sf1 proximal promoter sequence of rats,
humans, cows, dogs, and mice. Each sequence was obtained
from the Ensembl database and aligned using BLAST. Number-
ing is based on the mouse sequences, and known binding sites
are labeled and shaded in gray. Putative FOXL2-binding do-
mains (FLB1) are labeled, shaded, and boxed.

Figure 5. Sf1 expression was increased in Foxl2-null mice during fetal ovarian development. qRT-PCR analysis of Sf1, Wt1, and
Lhx9 expression at 13.5 dpc, 16.5 dpc, and P0 in XX gonads of Foxl2-null mice. Data represent mRNA expression relative to XX
wild-type (WT) gonads (means!sd of 3 biologically independent experiments performed in triplicate). *P " 0.05, **P " 0.01.
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(図 3) 

●	 結論 

  
我々は、卵巣特異的な Sf1の転写抑制におい
て、卵巣特異的転写因子である FOXL2 によ
る能動的な機構が関与する事を示した。 
本検討は、卵巣分化を制御する新たな分子機

構を明らかにしたものであり、今後の更なる

検討を通じて 46,XX 性分化疾患や卵巣形成
不全の原因究明につながることを期待した

い。 
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