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研究成果の概要（和文）： 性差の確立は，SRYをマスター遺伝子とした「遺伝的制御」によって未分化性腺の雄（精巣
）あるいは雌（卵巣）への運命が決まり，その雌雄表現型・機能を維持するために様々な性分化関連因子の時空間特異
的な性的二型性発現が必要不可欠である．性逆転系統であるC57BL/6N-XYposマウスの性差構築と破綻機構を詳細に解析
した結果，①C57BL/6の遺伝的背景に性逆転の原因がある可能性，②新たなエピジェネティック因子が関与する可能性
，③常染色体上のノンコーディング領域が関与する可能性が示唆された．

研究成果の概要（英文）：Mammalian sexual fate is determined by the presence or absence of Sry in the 
bipotential gonads. Breeding the Y chromosome from Mus m. domesticus poschiavinus (pos) strains into 
C57BL/6J (B6J) mice (B6J-XYpos) has been shown to induce sex reversal. However, our C57BL/6N (B6N)-XYpos 
mice develop as males as well as females and true hermaphrodites. The onsets of both Sry and Sox9 
expressions as determined spatiotemporally by whole-mount immunohistochemistry in the B6N-XYpos gonads 
occurred 2-3 tail somites later than those in B6N-XYB6 gonads, but earlier than those in B6J-XYpos, 
respectively. Our study is the first to histologically show the expression and ectopic localization of a 
female-related gene in the XYpos testes, and a male-related gene in the XYpos ovaries. The results from 
these and previous experiments indicate that the interplay between genome variants, epigenetics, and 
developmental gene regulation is crucial for testis development.

研究分野： 分子細胞遺伝学

キーワード： 性分化　性差　性特異的遺伝子発現　SRY　SOX9　エピジェネティック制御
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ƥ ů�Ƞ^�ƜǡZǖńÙF÷ǊǐȠǭȂȑ
DNA ǏȒǹȗGǏĝ�ǐU�ĮŁǎǛǝąǍǝȠ
ǭȂȑŬ8šħƗiǏȒǹȗGǐÕŌ�ą�Ư
Ǟưǐż�xǏǯǥȘȚǳàÜǋƈŶƾǉưǞƻ
ǋƵÂǜƴǎǍǆǉƶǃȢ�¿ȠXY v Ȟ ű
Ŭȟ¡ļǊǐȠĩ�é{ż�x SRYǏą�ǎũ
bǀǞǏǐ 10–15ȝǎǀƷǁȠrƸǐKb�Â
ȮHoshi et al., 1998a-cȯǊȠSRYŉūǘǂǏŬ8
bxǙ�ìż�xǏĈû>�ƵW{ƼǟǉƳ
ǜǁȠ :GėĶàÜǎǐÎǄ�ÂǍôƵr
ưȢÉůȠ¥ƪǐ XYv ǎƳƺǞ SRYǏȅǳǽ
ȚǣǵǹȗGą�ƵKbǊ űŬǎǍǆǃć
!ǡl\ƾǃȞcȤȠMitsuhashi et al., 2010a,bȟȢ

ǔǃȠż�x¹p ŬµȏǦǳȞJackson LabĪ
C57BL/6JȏǦǳǋYÕŌ�ǏǕMus domesticus 
poschiavinus ǏǘǏǎĹƶµƲǃ B6J-XYPOSȏ
Ǧǳȟǋĩ�GǏ©>ǊĔǜǟǞ M33 KO Ī
B6N ȏǦǳǏ�žƴǜS ŇƵJ�ǎȠ� Ň
Ƶĩ�ǎ:GǀǞđ IƍƎȏǦǳǡ œǀǞ
ƻǋǎ¤CƾǃȞB6N-XYPOSȟȞc 2ȟȢƼǜǎȠW
�ż�xhǊƯǝǍƵǜÝƪǏIƍƎ(�ǡ 
œƾƱǞƻǋǡęƾǃȮţ½ 1ȯȢ�¿Ƞ^�ƜǏ
 :GàÜǐȠȒǳhƵÞòhǊȠSRYǎǛǝƒ
GǀǞǋƼǟǉƶǃƵȠů�Ƞ¤úȏǦǳǎƳư
ǉ FOXL2 ǡƌLǀǞǋ DMRT1ǎǛǆǉJ�Ǐ
ƒ GƵũƻǞƻǋȮUhlenhaut et al., 2010ȯȠű
ǎ DMRT1Ƶ FOXL2ǎǛǞƔGǡ©>ƾǉưǞ
ƻǋȮMatson et al., 2011ȯǍǌȠ^�ƜǏ �Ü
ĨǎǐȠƔGĵ¯àÜǏğÛĊǍƈ�Ƶę_
ƼǟǉƳǝȠ :GàÜǐǛǝŔƕǍàÜǡ[ƾ
ǉưǞȢ  
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ƥ ƻǟǔǊ¥ƪǐȠ :GàÜǏėĶǎǐİĸ
Ɗ{ Ǐ ÕŌ�ȓǰǥǪǎǛǞ ÕŌ�ż�
xƃŒ.àÜƵƈ�ƾǉưǞƻǋǡęƾȠȅǳǽ
ȚǣǵǹȗGǡ>�ǀǞ PCAF ż�xǏƣĈ
ûƵ XY  űŬć!ǎƈ�ǀǞƻǋǡÂǜƴǎ
ƾǃȢǔǃȠW�ż�xhƴǜđ IƍƎƳǛ
ǑÝƪǏIƍƎŐûhȏǦǳǏ 9ǎǘ¤Cƾ
ǃȢǂǟǜǡ/ǎȠûfȠȏǦǳ ŇǏĈýȠǋƸ
ǎýåŇǎƳƺǞ øąĊǷȚȄǪŨǏ�fǋ
 �ǍǜǑǎǨȇǭȂȑšħàÜǎǇưǉÂǜ
ƴǎǀǞƻǋǡ�cƾǃȢ 
 
41� ��� 
ƥ ÐĖĠǊǐȠ^�F÷Ǐ �ÜĨǡø=Ǎǘ
ǏǋǋǜƲȠǂǏ|£ǎǐǨȇǲǧȁǻǤǪǳƵ
sƶƸƈ�ƾǉưǞǋǏ�şƴǜȠđ IƍƎȏ
ǦǳǡÿưǉýåŇǏĈýț:GǋĮŁøąĊ
ǨȇǲǧȁǻǤǺǪàÜǎǇưǉÅƇțġƇĊǎ
ŘÓƾȠǭȂȑǏ'ƝțÜŵpµǋǂǏĈýț:
GǏrÝ ǎƈǠǞǨȇǭȂȑàÜǏŘÂǡś
ǕǃȢ 
�
51� ���
ƭĖĠǏ
Ǎ¤ÔƮ 
ƥ ^�ƜǏ ǐȠY ÕŌ��Ǐż�x Sry ǎǛ
ǝé{ƼǟǞȢǀǍǠǅȠȏǦǳǏ XY (�Ǌǐ
ŀƤ 11.0~11.25 ÁȞdpcȟǎÎ:G Ň6Ǐ¸
¯?ƠĮŁǎĈûƾǃ Sry ƵȠWƿ HMG box
hŬ8bxǊƯǞ Sox9ǡë GƾȠǂǏĈûƵ
ƣƸĵ¯ƼǟǞƻǋǊĩ�:GƵŞ�ƼǟǞȢ�
¿ȠXX(�Ǌǐ SryǎǛǞ Sox9Ǐë Gǐũ
ƻǜǁȠƔGƈŶż�xȞWnt4ǙRspo1ĥȟǎǛ
ǝ WNT/βǩǻȀȚıŪƵë GƾǉJ�:G
ƵŞ�ƼǟǞȢƻǏÝǎȠSryǐÎ:G ŇǏ:
GǏ¿Y ǡsƶƸé{ǈƺǞȏǳǷȜż�x
ǊƯǞǃǗȠǂǏĈûÝ�ƳǛǑàłǎǇưǉ
rƸǏĖĠƵǍƼǟǉƶǃȢȏǦǳǏÎ:G Ň
ǎƳưǉ Sry ǐȠǦǧȜȉùƴǇ�ź ǏÛǗ
ǉø�ĊǍĈûÝ�ǡęǀȢǀǍǠǅȠȏǦǳ
Ǌǐ 11.0 dpcȞ=12��ħ¼: 12 tsȟǎÎ:G 
ŇǏ	tŽǎƊ�ƾǉ Sry ƵĈûƾȠ�ģǎY
ƴǆǉĈûƵ�ƵǆǉưƸȢ11.5 dpcȞ17~18 tsȟ
ǔǊǎ ŇǏãǌǏƗiǊĈûƾȠǂǏ�Ƞ	
tŽț?Žƴǜ�Ŵǎð�ƾǉ 12.0 dpcȞ24 tsȟ
ǔǊǎîuǀǞȢǀǍǠǅȠ ŇǏ	tŽǋ�
ģǊǐȠSry Ĉûǎ 6 ÅƇ��ǏÅƇ�Ƶýƿ
ǞƻǋƵÂǜƴǎǍǆǉưǞȞHarikae et al., 
2013ȟȢSry Ĉûǡ�ìǊ>�ǀǞbxǋƾǉǐȠ
SF1ȠWT1ȠCBX2ȠGATA4 ĥǏƈ�ƵÂǜƴǋ
ǍǆǉưǞƵȠSry ĈûǏøąĊǍÅġƇĊĈ
ûǏŜĮǍ>�ȒǩȀǴȑǎǇưǉǐÎǄÂǜ
ƴǊǍưȞLarney et al., 2014ȟȢ�¿ȠJĩ�ǡ
ęǀ XY :Gą�ȏǦǳǎƳưǉȠJ�GƗ
iƵ�Žǎƣƙ�ǎǕǜǟǞȞTaketo et al., 
1991ȟƻǋƴǜȠƔGƈŶż�xǏĈûǐ Ň
Ǐ�ģŽƴǜwǔǞQł ǘę_ƼǟǉưǞȢ
DƲǉȠȕǥǼǤǺȅĮŁǏ:Gǐ?ģƴǜ�ģ
ǎŷǖǋƼǟǞȞHiramatsu et al., 2003ȟƻǋƴǜ
ǘȠÎ:G ŇǐġƇĊǎ�ÝǊõưƻǋƵ¢
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{ƼǟǞȢ� 
ƥ ¥ƪƵ 9ƾǃ B6N-XYPOSȏǦǳǐ XYhǊ
ƯǞǎǘƴƴǠǜǁȠ�+ĩ�ȞT/TȟǄƺǊǐǍ
Ƹ�+J�ȞO/OȟǙJĩ�ȞO/TǔǃǐOT/OTȟ
ǡËǀǞ(�Ƶ�{ǏAVǊýǔǟǞȢƻǟǜ
ƔƒŐûhǏŞ�țĵ¯țšħàÜǎēčƾȠ
B6N-XYPOS¾ýx ŇǏİĸzĊÚĭȞSOX9Ƞ
FoxL2MǑMVHǏÚ9ȟ�Ǒǎ qRT-PCRǎǛ
ǞUĞ :GƈŶż�xǏmRNAĈûƃǏ{
ƃǡŎǆǃȢB6N-XYPOS ĩ�ǋ B6N-XYPOS J
�ǋǊǐȠǂǏĽĒĊțİĸzĊǍŐûhǄƺ
ǊǍƸȠż�xĈûÝ�ǘÂǜƴǎąǍǆǉư
ǃȢB6N-XYPOS ĩ�ǊǐȠĩĮĦǏð�ȠĩĮ
ĦĦ�Ǐķ�MǑƇŨǏosƵŗ�ƼǟȠǂ
ǟǎ�ƱǵȗǽȖĮŁMǑýåĮŁǏð�Ƶę
_ƼǟǃȢƻǟǜǏą�ǋ�ŊƾǉȠB6N-XYPOS

ĩ�ǎƳƺǞĩ�GbxȞSox9, Sox8, Dhh, 
Dmrt1, Gata4 ƳǛǑ Sf1ȟǏĈûƃǏ��Ƶŝ
ǗǜǟǃȢ�¿ȠJ�GbxȞFst MǑ Wnt4ȟǏ
ĈûƃǐoDƾǉưǃƻǋƴǜȠJ�G©>à
ÜǏėĶƵę_ƼǟǃȢB6N-XYPOS J�Ǌǐ
ċŨǎƳưǉýåĮŁƵǠǁƴǎŝǗǜǟǃ
ƵȠ�öJ�ǛǝǘÂǜƴǎǂǏ¼ǐ�ǍƸȠ
MVH ƳǛǑ FoxL2 ǐ�Ǝ ǊƯǆǃȢƢŨǊ
ǐ SOX9 Ǝ ǏĩĮĦÝÜŵƵr¼ŝǗǜǟ
ǃȢJ�Ǐů,ǎĩ���ÝİĸƵŗ�Ƽǟ
ǃ(�ǘyfƾǃȢB6N-XYPOSJ�Ǐż�xĈ
ûÝ�ǐ�öJ�ǋƜ�ƾǉưǃƻǋƴǜȠĩ
�GǩǳǬȜǾǏėĶƵę_ƼǟǃƵȠWnt4, 
Foxl2, Fst ƳǛǑ ERαǐ�öJ�ǛǝǘƣĈû
ǊƯǆǃƻǋǛǝȠJ�Gż�xǏĈûƃšħ
àÜǏą�ǘę_ƼǟǃȢB6N-XYPOS ŇǊǐ
¾ýxǏÅôǊÀǎĩĮĦǏ�£�¤țàł
�4ƯǞưǐǂǏ0)ƵǕǜǟȠĩ�Gż�x
ǋJ�Gż�xǋǏ®« ÿǏ>�àÜǏ·
�ǎǛǞǘǏǋę_ƼǟǃȢ 
ƥ áưǊȠB6N-XYPOSŀx ŇȞ17~21 tsȟǏİ
ĸzĊÚĭ�Ǒǎ qRT-PCRǎǛǞUĞ :G
ƈŶż�xǏ mRNA ĈûƃǏ{ƃǡŎǆǃƩ
B6N-XYPOSȏǦǳŀx ŇǊǐ SryĈûǏÅô
ǊƂýh B6N-XYB6ȏǦǳǋǐąǍǞĈûÝ�
ƵǕǜǟǃƻǋƴǜȠB6N-XYPOS ȏǦǳǎƳƺǞ
 űŬǏKbǐ SryǛǝ�ìǎƯǞǋĻƲǜǟǃƩ
Fgf9 ǏĈûǎǐ�S�ƵǕǜǟȠƂýhƒ
Ȟ20ts/21tsȟǊǐ� ŇǏĈûƵƣƸȠB6N- 
XYPOS  ŇǊǐ�ǊƂýhƔǛǝĈûƵƣưǘ
ǏƵȠSǊǐƂýhƒǛǝ�ưĈûǡęǀ(�
ǘŝǗǜǟǃƩƻǏƻǋǐ B6N-XYPOS Ǌ9ûǀ
ǞrÝǍŐûhǡNÄƾǃĲÔǋĻƲǜǟǃƩ
ǔǃȠSry ǋ Sox9 ĈûǏŸǟƵȠƂýhƒǏS
 ŇǎƳƺǞ Fgf9 ĈûǏŸ�Ƞǔǃǐ�Ĉû
ǡ�ƶũƻƾǃǋǘĻƲǜǟǃƩ�¿ȠWnt4 ǊǐȠ
ƂýhƔǊǐĈûƵoDƾȠƂýhƒǊð�
ǀǞ-YƵǕǜǟǃƩǔǃȠB6N-XYPOS Ǌǐ
20/21tsǎƳưǉƔǛǝ�ưĈûǡęǀ(�ƵƯ
ǆǃƻǋƴǜȠB6N-XYPOS Ǌ9ûǀǞrÝǍŐ
ûhǏǚǜƷǡýǕ9ǀKbǋĻƲǜǟǃƩ 
ƥ  :GÅÍǏ 11Ȱ30 ts ǎƳƺǞ B6N-XYB6

ȞƂýhȟƳǛǑ B6N-XYPOSÎ:GýåŇǡÿ
ưǉȠ qRT-PCR ǋȌȜȗȏǦȚǽ2ĆÕŌ

ȞIHC-WmtȟǎǛǝȠYÕŌ��Ǐ é{ż�x
Sry/Sry ǋǂǏĎ²�ìǏĩ�G|Ŏż�x
Sox9/Sox9 ǏÅġƇĊǍĈûpGǎǇưǉÚ
ĭƾǃȢǔǃȠSry ǏǮȜǼǤȚǫƗiǎƳƺǞ
DNA ǱȜǬȚǳŘÓǡŎǆǃȢ{ƃĊż�x
ĈûŘÓǏĲÔȠ16Ȱ19 tsǏ B6N-XYPOSǎƳ
ƺǞ SryțSox9 ǏĈûƃǐƂýhǛǝǘ�*ǊƯ
ǆǃȢ IHC-Wmt ǏĲÔȠB6N-XYPOS Ǐ Sry/ 
Sox9ǐȠƂýhǛǝǘ 2~3 tsŸ�ƾǉĩ�GǏ
ưǠǚǞňĂÍ�ůǊĈûƆwǀǞƻǋƵÂǜ
ƴǋǍǆǃȢ30 tsǏ B6N-XYPOSǊǐȠýåŇǏ
Ƙ+ț�+ÏģŽǊǏ Sox9 ĈûƵƂýhǋç
Ǔǉƛōǎ��ƾǉƳǝȠSry/Sox9 ǏĈûƆw
ÅÍǏŸ�ț��ǎǛǝȠJ�GƈŶż�xĈ
ûƵë GƾǃǋĻƲǜǟǃȢǔǃȠýåŇǏ�
ÈǘŝǗǜǟȠƻǟǐ Sox9ĈûǏ��ǡKbǋ
ƾǃĮŁoåłǏ��ǎǛǞƻǋƵ³ñƼǟǃ
Ȟc 3ȟȢDNA ǱȜǬȚǳŘÓǏĲÔȠB6N- 
XYPOSǏ SryPOS6ǎǐȠÀlǎƯǞ B6J-XYPOS

ǏǘǏǋ HMG ȍǺǪǳ6ǏȤǣȐȂƀĹµǡǐƿ
ǗĕưȎȖ Q ǾȒǥȚȞ230ǣȐȂƀȟǡ¯ǆǉưǞ
ƻǋƵÂǜƴǋǍǆǃȢ�¿ȠSry ÜŵǎǐrÝ
 ƵƯǝȠȏǦǳǏĞƇǊǘ�ƵǕǜǟǞȢ
Mus m. domesticus (Dom)ǐ Q-richƗi6Ǐǿ
ȚǵȚǳpąǎǛǝƅƼƵ Mus m. musculusǏI
:ǊƯǞƻǋƵ:ƴǆǉưǞȮSekido, R. 2010ȯȢ 

ƥ ǂǟºȠÀlǏ B6J-XYPOSǋ B6N-XYPOSǋǏ
ŐûhǏ�ǐȠƦC57BL/6 Ǐż�ĊĿÇǎ 
űŬǏKbƵƯǞQł ȫƥ �ǏĪĴȞDBA/2
ƳǛǑ 129S1/SvImJȟǎ poschiavinus āÑǏ Y
ÕŌ�ǡ3ǟǉǘ űŬǐũƶǍưȮEicher et 
al., 1982; Munger et al., 2013ȯƻǋǙȠB6J ǋ
129S1/SvImJ ǡçŭǀǞǋ B6JǊǐŀxÍǎƳ
ƺǞƔGƈŶż�xĈûƵ4�Ċǎƣư
ȮMunger et al., 2009ȯȢ  ǀǍǠǅȠC57BL/ 6ǭ
ȂȑǏī 1 AǐÁÐþȏǦǳĞ Mus m. 
molossinusāÑǊƯǞƻǋȮTakada et al., 2013ȯ
ƴǜȠmolossinus āÑǏbxƵ B6 ǎ űŬǒ
ǏŃ� ǡ�ƲǉưǞƻǋƵĻƲǜǟǃȢǔǃȠ
B6Jǋ B6Nǐż�ĊǎǘŐûhǎƳưǉǘÝƪ
ǍŻưƵǕǜǟǉưǞȮMekada et al., 2009; 
Zurita et al., 2011ȯȞÉ¾ǏǼȜǷǊǐ 100��
Ǐ SNPsǏďŻƵŖǇƴǆǉưǞȟȞc 4ȟȢ 
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Ƨ¾ǃǍǨȇǲǧȁǻǤǺǪbxƵƈ�ǀǞQ
ł ȫƥ H3K9ŅȒǹȗGſĬ Jmjd1a KOǎǛǝ
B6N- XYPOSȏǦǳǋWÝȠƼǔƽǔǍŐûhǡǘ
Ǉ XY űŬƵũƶǞȮKuroki et al., 2013ȯȢƨ
�ÕŌ��ǏȂȚǮȜǼǤȚǫƗiƵƈ�ǀǞ
Qł ȫƥ Sox9 ȊșȓȜǷȜ	ǏȂȚǮȜǼǤȚ
ǫƗiƵƃ#yĊǎ B6J-XYPOS  űŬǡƉƹ
ȮArboleda et al., 2014ȯǏƈ�ǀǞQł Ƶę
_ƼǟǃȢ 
�
ƭ�ǜǟǃ¤ÔǏe6qǎƳƺǞ�Ĺ�ƺǋǥ
ȚȄǪǽƮ 
ƥ ^�ƜǏ Sry ÜŵǐȠ�Ƹ%yƼǟǉưǞ
HMG boxŽ�ǡƌƸǋĞǎǛǆǉąǍǝȠȏǦǳ
ǊǏǕ C Ï+ǎ Q-rich ƗiƵǕǜǟǞȢƾƴƾ
ǍƵǜȠƻǏƗiǐpGǎ~ǕȠMus m. 
domesticus ǋMus m. musculusǋǡçŭǀǞǋ?
ļǊǐŲ	ǎįâǮǾȚƵ3ǝȠƅƼƵI:ĝ
ĕưȢûfȠȏǦǳǏÞòǭȂȑǋƾǉȢ
C57BL/6 ĪĴƵĉƄƼǟǉưǞƵȠ1921 �Ƞ
Abbie LathropƵ¯ǆǉưǃȏǦǳǡ LittelƵ3
¨ƾȠƔ 57ǋƒ 52Ǐ�žǎāÑƾèŌƵBlack
ǎd{ƼǟǃǘǏǡ C57BL ǋ]XȠǂǏ 6Ąč
ǏĪĴ C57BL/6 Ƶ 1947 �ǎǲȔǪǶȚĖĠ
§ǎ�3Ƽǟ C57BL/6J ǋǍǆǃȢNIH ǐǲȔǪ
ǶȚĖĠ§ƴǜ C57BL/6J ǡ�3ƾȠC57BL/6N
ǋƾǉĵ¯ƾǉƶǃƩC57BL/6N ǐȠ1978 �ǎ
F121 Ǌ NIH ƴǜ(Ŧ)|ơF÷	tĖĠ§ǎ�
3ƼǟȠ1988 �ǎ F121+25 ǊÁÐǪȘǣ(×)ǎ
�3ƩǔǃȠC57BL/6J ǐȠ1989 �ǎ F166 Ǌǲ
ȔǪǶȚĖĠ§ƴǜÁÐǪȘǣ(×)ǎ�3ƾǉý
þ"ĳǡƆwƾǉưǞƩƾƴƾǍƵǜȠƻƻ¼�
ǏĖĠƴǜȠƻǏ J ǋ N ǋƵż�xȘȋȗǊƴǍ
ǝąǍǞƻǋȠǔǃȠWƿȠJȠN Ǌǘ"ĳ�ĚǎǛ
ǆǉ SNPsƵąǍǞƻǋǍǌƵÂǜƴǎǍǞǍǌȠ
`ƚƵ´ťƼǟǉưǞȢ�aǏ¥ƪǏl\ǘȠ
 :GàÜǏŘÂǏǕǍǜǁȠȏǦǳĪĴǎǇ
ưǉǏ7Ļǎ�EǡªǁǞǘǏǊǘƯǞȢ 
ƥ Mus m. domesticus poschiavinusāÑǏYÕŌ
�ǡǘǇ C57BL/6 ȏǦǳƵ Ŭµǡũƻǀƻǋ
ƵÉ<ǎl\ȮEicher et al., 1982ȯƼǟǃƐȠ�
+J�ȞO/Oȟ(�Ƶ 8 AǊäǝƵ�+Jĩ�
ȞOT/OTȟ(�ǊȠĩ�ǡËǀǞ(�ǐýǔǟǍ
ưǋǏǘǏǊƯǆǃȢǂǏ�ȠrƸǏĖĠļƵƻ
ǏKbǎǇưǉŘÂǡśǕǉƶǃƵȠÎǄȠƆ
ÂƼǟǉưǍưƻǋƴǜȠ�aǏĖĠ¤ÔǐȠ 
:GkČǏ:xàÜǡÂǜƴǎǀǞ�Ǌ�Eǋ
ǍǞǋÍ�ƼǟǞȢ 
țĪĴ�ƳǛǑĪĴ�ǏyfƵ :GǋƈŶ
ǀǞƻǋǡő�ƺǞŧƁǍǼȜǷǊƯǞȢ 
 
ƭ��Ǐ�ÌƮ 
ƥ Sry ĈûǏƆw?ǏæƏǊƯǞ 10.5 dpcȞ8 ts
�ůȟǏ XY Î:G ŇǊǐȠ	tŽȠ?ģŽȠ
�ģŽǊ Sry ĈûǏšħǎƈ�ǀǞż�xǏ
ĈûÝ�ƵąǍǞƻǋƵ¢{ƼǟǞȢƼǜǎȠÎ
:G ŇǐƔƒưǁǟǎǘ:GǀǞłBǡË
ǀǞǋƼǟǞƵȠż�xĈûǏƔƒ�ƳǛǑŽ
��Ǐyfǘ¢{ƼǟǞȢǂƻǊȠXY ƳǛǑ
XX ǏÎ:G ŇǏ 3 ƗiǡçŭǀǞƻǋǊȠ

ż�xĈûǏ�ąƳǛǑȠ�¿Ǐ ǎøąĊ
ǎĈûƾǉ é{ǎƈǠǞ¾ǃǍż�xǏy
fǎǇưǉ±ĭƾǃưȢ5�ĊǎǐȠC57BL/6
Ǐ 10.5 dpcȞ8~12 ts�ůȟƒȏǦǳŀxƴǜ Ň
ǏǕǡOǝ9ƾȞ	ņǐ;ƌȟȠƦ?ŽƧ	tŽ
ƨ�Žǎ 3:AƾǉRNAȊȜȗǡ œǀǞȢƻ
Ǐ 3+1ȞƔ	tŽȫǮȚǽșȜȗȟųǝǏǯȚȊȗ
ǎǇưǉȏǥǪșǣȘǥŘÓǡŎưȠpFƾǉư
Ǟż�xǎǇưǉǪȕǳǷȜŘÓĥǡŎƱȞûf
ŷŎ	ȟȢƻƱƾǉ�ǜǟǃ)Œż�xǏĈûƃ
ǡ qPCR ǊĘŝƾǃ�ȠRNAi ǎǛǝż�xǡȂ
ǺǪǸǦȚƾȠ Ňjƞ�ǎ Sry ĥǏż�xĈ
ûǎpGƵǕǜǟǞƴǌƱƴŰŚǡŎưǃưȢ 
ƥ ǔǃȠ^�ƜǏĩ�:GǡŞ�ǀǞ Sry ż�
xǐĈýæƏǎøąĊǍĈûǡ DNA ȒǹȗG
ǎǛǝ>�ƼǟǉưǞȢƻǏ Sry Ǐ�ìǎǐĮ
Łțİĸ#yĊǎąǍǞȒǹȗGù£ǎǍǞƗ
i T-DMRȞtissue-dependently and differentially 
methylated regionȟƵyfƾǉƳǝȠĈûÅÍǊ
ƯǞŀƤ 11.5 dpcǏƒýå�Ǌǐ T-DMRǐ�
ȒǹȗGù£ȠĈûƵõƸǍǞ 15.5 dpcǊǐƣȒ
ǹȗGù£ǊƯǞƻǋƵÂǜƴǎǍǆǉưǞȢƾ
ƴƾȠ :Gą�ǡ[ǀǞ!ǎƳưǉƻǏ
T-DMR ǏȒǹȗGù£ǐǌǏǛƱǎǍǆǉưǞ
ƴǐÂǜƴǎƼǟǉưǍưȢǋƸǎȠĩ�GǏė
ĶǏĝ�ǋȒǹȗGù£ǋǐďƈǀǞƻǋƵ¢
{ƼǟǞǏǊȠT-DMR ƳǛǑ :GƈŶż�
xĺǎǇưǉȒǹȗGù£�ǑǎǪșȏǹȚÜ
ŵǏpµǏËõǡÂǜƴǎƾǃưȢ 
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