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}~��������tCH=>GEM�mnop�EGB�mnoq�t�u�CUI<C??=>G�Y=@D=G�K>A<�KC@EM�L<E=G?�E@�Zd\�Ze�EGB�[Z�YCCw?�I>?@cJ>GJCI@=>G�i;QTl�K<>R�@DC�uMMCG��<E=G�PJ=CGJC?�̀G?@=@A@C�BE@ELE?C�iD@@I���YYYSL<E=G?IEGS><H�MJR�l_ZS�j����FCG@<=JAME<�{>GC\�P����?ALFCG@<=JAME<�{>GC\�̀����=G@C<RCB=E@C�{>GC\�P;���?ALIME@C\�EGB�Q;���J><@=JEM�IME@CS
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;<=�;�>?@@?A�>BCAC>;B�@;ACD=EF;FC?A�?D�GHI�;AJ�;AFCK=LCB=LFC>�@=JC>;FC?AE�;<=�;EE?>C;F=J�MCFN�>=<=O=BB;<�;F<?LNPQ�CF�CE�>N;BB=ARCAR�F?�E=L;<;F=�FN=�@SBFCLB=�D;>F?<E�FN;F�>?AF<COSF=�F?�>=<=O=BB;<�EF<S>FS<;B�>N;AR=E�CA�GHI�L;FC=AFETUA�>?A>BSEC?AQ�M=�D?SAJ�FN;F�R=A=�=VL<=EEC?A�?D�WXYZ�;AJ�WXY[�CE�<=RC?A;BBP�EL=>C\>�;AJ�J=]=B?L@=AF;BBP�JPA;@C>Q�O=CAR�E=B=>FC]=BP�=B=];F=J�CA�FN=�>?<FC>;B�LB;F=�JS<CAR�D=F;B�@CJKR=EF;FC?A�;AJ�CA�FN=�>=<=O=BBS@�L?EFKA;F;BBPQ�D<?@�>NCBJN??J�F?�;JSBFN??JT�̂=�>?A_=>FS<=�FN;F�;OA?<@;B�WXYZ�;AJ�WXY[�=VL<=EEC?A�CA�FN=E=�EL=>C\>�O<;CA�<=RC?AE�JS<CAR�><CFC>;B�J=]=B?L@=AF;B�L=<C?JE�@;P�;̀=>F�a=P�@?B=>SB;<�L;FNM;PEQ�<=ESBF�CA�@=;ES<;OB=�@?<LN?B?RC>�>N;AR=EQ�;AJ�>?AF<COSF=�F?�FN=�>?RACFC]=�C@L;C<@=AF�?OE=<]=J�CA�;�ESOE=F�?D�FN=�GHI�L?LSB;FC?AT�bCA;BBPQ�M=�ESRR=EF�FN;F�GHI�CE�;�L<?@CECAR�@?J=B�JCE?<J=<�CA�MNC>N�F?�EFSJP�FN=�<?B=�?D�<=RC?A;B�R=A=�=VL<=EEC?A�CA�O<;CA�J=]=B?L@=AF�;AJ�JCE=;E=TcdefghijBB�@=FN?JE�;<=�kUljjK>?@LBC;AF�;AJ�;LL<?]=J�OP�FN=�mAC]=<ECFP�?D�I;BCD?<AC;Q�H;A�b<;A>CE>?�UAEFCFSFC?A;B�n=]C=M�o?;<J�pUnoqT�jBB�CA]=EFCR;FC?AE�M=<=�L=<D?<@=J�CA�;>>?<J;A>=�MCFN�Uno�RSCJ=BCA=ETrssdt�uvw�rhxse�ydtd�z{|}dii~gt���e���^=�CA]=EFCR;F=J�<=RC?A;B�R=A=�=VL<=EEC?A�?D�WXYZ�;AJ�WXY[�MCFN�FN=�R?;B�?D�B=]=<;RCAR�L;FF=<AE�?D�R=A=�=VL<=EEC?A�F?�SAJ=<EF;AJ�FN=�GHI�LN=A?FPL=T�mECAR�;�LSOBC>BP�;];CBK;OB=�@C><?;<<;P�J;F;E=F�D<?@�FN=�jBB=A�o<;CA�H>C=A>=E�UAEFCFSF=�pMMMTO<;CAK@;LT?<RqQ�M=�\<EF�=];BS;F=J�MN=FN=<�WXYZ�;AJ�WXY[�=VNCOCF�;�<=RC?A;BBP�EL=>C\>�L;FF=<A�?D�R=A=�=VL<=EEC?A�;><?EE�FN=�NS@;A�O<;CAT�o<C=�PQ�FN=E=�F<;AE><CLF?@=�J;F;�;<=�J=<C]=J�D<?@���;JSBF�O<;CAE�;AJ�;><?EE�����O<;CA�<=RC?AET�jLL<?VC@;F=BP�����;A;F?@C>;BBP�JCE><=F=�E;@LB=E�M=<=�>?BB=>F=J�D<?@�>?<F=VQ�ESO>?<F=VQ�>=<=O=BBS@Q�;AJ�O<;CAEF=@�?D�=;>N�?D�FN=���O<;CAE�;AJ�L<?K\B=J�D?<�R=A?@=KMCJ=�R=A=�=VL<=EEC?A�SECAR�;�>SEF?@�jRCB=AF����������>��j�;<<;P�>NCLT�b?<�;JJCFC?A;B�J=F;CBE�<=R;<JCAR�FN=�JCEE=>FC?A�@=FN?JEQ��S;BCFP�>?AF<?BQ�;AJ�A?<@;BC�;FC?A�@=;ES<=E�?A�FNCE�J;F;E=FQ�LB=;E=�E==��;AJ�NFFL���NS@;ATO<;CAK@;LT?<R�T�b?<�=;>N�GHI�R=A=Q�M=�J?MAB?;J=J�=VL<=EEC?A�];BS=E�D?<�=;>N�;];CB;OB=�L<?O=Q�>;B>SB;F=J�SECAR��KE>?<=�A?<@;BC�;FC?AT�b?<�WXYZQ�M=�SE=J�L<?O=E�j����l������Q�ImHG������lU���������Q�;AJ�ImHG������lU���������T�b?<�WXY[Q�M=�SE=J�L<?O=E�j����l�����Q�ImHG�������lU���������Q�;AJ�ImHG�����lU���������T���������������� ¡�¢¢£¤���¥¡¤¢¢�¦§����̈�©¤ ª��¦�©��«��¢ �¥¦¡¬ª­�^=�SE=J�;�EL;FC;B�;AJ�F=@L?K<;B�@C><?;<<;P�=VL<=EEC?A�J;F;�E=F�D?>SECAR�?A�FN=�L<=A;F;B�O<;CA�F?�CA]=EFCR;F=�WXYZ�;AJ�WXY[�R=A=�=VL<=EEC?A�

®̄°±²³�́µ��=FM?<a�CAF=<;>FC?A�R<;LN�CBBSEF<;FCAR�LNPEC>;B�CAF=<;>FC?AE�pLCAaqQ�>?K=VL<=EEC?A�pLS<LB=qQ�L<=JC>F=J�p?<;AR=qQ�L;FNM;P�p;�S;qQ�>?KB?>;BC�;FC?A�pOBS=qQ�R=A=FC>�CAF=<;>FC?AE�pR<==Aq�;AJ�EN;<=J�L<?F=CA�J?@;CAE�paN;aCq�D?<�WXYZ�;AJ�WXY[�;EE=EE=J�SECAR�¶=A=·j�Uj�pMMMTR=A=@;AC;T?<RqT
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;<=>?@<>?;�ABCBD>EFBG;HIJ�KBLB�BM>GNDBCBD�BME=BLLO>G�AP;P�>=O@OGP;B�Q=>F�RSHTI�;OLL?B�LPFEDBL�Q=>F�U>;<�<BFNOLE<B=BLS�PV=>LL�RW�U=POG�=B@O>GL�;<P;�LEPG�HX�V>GLBV?;OCB�EB=O>AL�>Q�GB?=>ABCBD>EFBG;�PGA�PA?D;<>>A�Q=>F�W�E>L;NV>GVBE;O>G�YBBZL�[\]̂ _�;>�̀a�bBP=L�[Q>=�PAAO;O>GPD�AB;PODL�LBB�<;;Ecdd<UP;DPLJ>=@d_J�e>=�fghi�PGA�fghjS�YB�A>YGD>PABA�BME=BLLO>G�CPD?BLS�VPDV?DP;BA�?LOG@�kNLV>=B�G>=FPDOkP;O>G�Q=>F�;<B�lBGB�mME=BLLO>G�nFGOU?L�[lmn_�AP;PUPLB�[lomXaXRp_Jqrst�uvw�qrsx�yz{|y}}~�v�~v���y|���^B�BMPFOGBA�fghi�PGA�fghj�BME=BLLO>G����������?LOG@�AP;P�Q=>F�;<B��DDBG��=POG�oVOBGVBL��GL;O;?;BJ�KBLB�BM>GNDBCBD�BME=BLLO>G�AP;P�>=O@OGP;B�Q=>F�Q>?=�OG;PV;�FOAN@BL;P;O>GPD�U=POGL�[;Y>�Q=>F�Ra�RW�\]̂ �PGA�;Y>�Q=>F�XR�\]̂ _�PGA�p�DPbB=L�[QB;PD�FO;>;OV�PGA�E>L;NFO;>;OV�k>GBL_�PL�ABLV=OUBA�E=BCO>?LDb�[Q>=�PAAO;O>GPD�AB;PODL�LBB��ODDB=����XIRT��P;?=BHR�PGA�<;;EcddYYYJU=POGLEPGJ>=@dDVFd_J�^B�A>YGD>PABA�BME=BLLO>G�CPD?BLS�VPDV?DP;BA�?LOG@�kNLV>=B�G>=FPDOkP;O>G�Q=>F�<;;EcddYYYJU=POGLEPGJ>=@dDVFd�PGA�BCPD?P;BA�;<B�EP;;B=G�>Q�BME=BLLO>G�PV=>LL�;<B�p�QB;PD�FO;>;OV�PGA�E>L;NFO;>;OV�k>GBLS�Y<OV<�OGVD?ABA�L?UEOPD�@=PG?DP=�DPbB=�[ol_S�FP=@OGPD�k>GB�[��_S�>?;B=�PGA�OGGB=�V>=;OVPD�EDP;B�[]\_S�L?UEDP;B�[o\_S�OG;B=FBAOP;B�k>GB�[���>=�OGGB=�o\_S�>?;B=�PGA�OGGB=�L?UCBG;=OV?DP=�k>GB�[o�_S�PGA�CBG;=OV?DP=�k>GB�[��_J������������������� �¡¢¡£¤¥�¥��¦� ���§�££¡��̈�£©����¢���ª�¡��� ��¡���¢�¥�«����¬­®̄�^O;<�OGL;ON;?;O>GPD�=BCOBY�U>P=A�PEE=>CPDS�YB�EB=Q>=FBA�P�=B;=>LEBV;OCB�LBP=V<�>Q�>?=�OGL;O;?;O>G°L�VDOGOVPD�=PAO>D>@b�AP;PNUPLB�Q>=��±��LVPGL�>Q�EP;OBG;L�AOP@G>LBA�YO;<�²o]�Y<>�YB=B�DBLL�;<PG�R̀�bBP=L�>Q�P@B�P;�;<B�;OFB�>Q�OFP@OG@J��GQ>=FBA�V>GLBG;�YPL�G>;�=B³?O=BAS�PL�;<B�L;?Ab�YPL�=B;=>LEBV;OCB�OG�GP;?=BJ�̂B�>GDb�OGVD?ABA�EP;OBG;L�Y<>LB�LVPGL�OGVD?ABA�H́�²RNYBO@<;BA�LB³?BGVBL�[R�FF�OL>;=>EOV�=BL>D?;O>G_�OFP@BA�>G�H�²BLDP�lBGB=PD�mDBV;=OV��±��LVPGGB=LJ�̂B�Q?=;<B=�BMVD?ABA�E>L;N>EB=P;OCB�EP;OBG;L�PGA�LVPGL�YO;<�BMVBLLOCB�F>;O>G�>=�>;<B=�P=;OQPV;LJ�̂B�OABG;OµBA�X̀�²o]�EP;OBG;L�Y<>�FB;�;<BLB�V=O;B=OP�Y<>LB�AOP@G>LOL�YPL�V>Gµ=FBA�BO;<B=�;<=>?@<�Q?DµDDFBG;�>Q�VDOGOVPD�AOP@G>L;OV�V=O;B=OP�Q>=�²o]�>=�;<=>?@<�E>LO;OCB�@BGB;OV�;BL;OG@�Q>=�ZG>YG�fghi�PGA�fghj�F?;P;O>GLJ�

¶·̧¹º»�¼½�[¾_�oP@O;;PD�[DB¿_�PGA�]>=>GPD�[=O@<;_�OFP@BL�>Q�P�=BE=BLBG;P;OCB�L?UÀBV;°L�U=POG�L<>YOG@�OGAOCOA?PD�VB=BUBDDP=�D>U?DBL�LB@FBG;BA�?LOG@�;<B�oÁ�²�[ÂLEP;OPDDb�?GUOPLBA�OGQ=PN;BG;>=OPD�;BFEDP;BÂ_�L>¿YP=B�EPVZP@BHHJ�[Ã_��P=�@=PE<L�L<>Y�FBPG�C>D?FBL�>Q�BPV<�VB=BUBDDP=�=B@O>G�Q>=�BPV<�>Q�H�@=>?ELc�]>G;=>DL�[=BA_�[G�Ä�XII_S�²o]�EP;OBG;L�G>;�;PZOG@�PG;ONBEODBE;OV�A=?@L�[�ḿ L_�@=BBG�[G�Ä�RI_S�PGA�²o]�EP;OBG;L�;PZOG@��ḿ L�[UD?B_�[G�Ä�R̀_J��>D?FBL�>Q�BPV<�VB=BUBDDP=�=B@O>G�YB=B�kNLV>=BA�PV=>LL�PDD�L?UÀBV;Ld@=>?EL�UBQ>=B�V>FE?;OG@�@=>?E�PCB=P@BLJ��L;B=OLZL�[Å_�<O@<DO@<;�=B@O>GLd@=>?EL�Y<B=B�²o]�C>D?FBL�AOÆB=�LO@GOµVPG;Db�Q=>F�;<>LB�>Q�;<B�V>G;=>D�@=>?E�P;�P�G>FOGPD�ENCPD?B�Ç�IJIa�AB=OCBA�Q=>F�P�DOGBP=�=B@=BLLO>G�F>ABD�>Q�@=>?E�BÆBV;L�;<P;�V>G;=>DL�Q>=�P@B�PGA�@BGAB=�[LBB�o?EEDBFBG;PD�²PUDB�RPSU�Q>=�OGAOCOA?PD�F>ABD�=BL?D;L_J
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<=>?=@A?�BCD=?�CE�F>G@E�@HGI@EI�GEJ�HKG?=>KHKEA�AKDLECMCI@K?N�OPQ?�@EAK>K?A?�RK>K�>KS@KRKJ�GEJ�G>K�HGEGIKJ�FT�UG??GDL=?KAA?�VKEK>GM�WC?<@AGM�GEJ�XG>AEK>?�WKGMALYG>K�@E�GDDC>JGEDK�R@AL�ALK@>�DCEZ@DA�CB�@EAK>K?A�<CM@D@K?N�XKJ@GA>@D�[HGI@EI\�]K=>CDCIE@A@CE\�GEJ�VKEKA@D?�̂A=JT�_X[]V̀�aK�X[]V�̂A=JT�RG?�G�D>C??b?KDA@CEGM�?A=JT�CB�F>G@E�GEJ�DCIE@A@SK�JKSKMC<HKEA�@E�ALK�cE@AKJ�̂AGAK?�B=EJKJ�FT�ALK�]GA@CEGM�[E?A@A=AK�CE�d>=I�eF=?KN�aK�X[]V�Â=JT�DCE?C>A@=H�DCE?@?AKJ�CB�fg�>K?KG>DL�?@AK?�RLK>K�F>G@E�@HGI@EI\�FKLGS@C>GM\�GEJ�IKEKA@D�G??K??HKEA?�RK>K�DCEJ=DAKJN�UC>K�ALGE�f\hgg�<G>A@D@<GEA?�B>CH�i�AC�jg�TKG>?�CB�GIK�RK>K�KE>CMMKJN�e�HC>K�DCH<MKAK�JK?D>@<A@CE�CB�ALK�?A=JT�@?�GSG@MGFMK�GA�X[]V�dGAG�kK<C?@AC>TN�dGAG�=?KJ�@E�ALK�<>K<G>GA@CE�CB�AL@?�G>A@DMK�RK>K�CFAG@EKJ�B>CH�ALK�XKJ@GA>@D�[HGI@EI\�]K=>CDCIE@A@CE\�GEJ�VKEKA@D?�_X[]V̀�̂A=JT�_X[]V�dGAG�kK<C?@AC>T̀\�GEJ�G>K�?LG>KJ�AL>C=IL�ALK�][UW�dGAG�e>DL@SK�_]dèN�X[]V�RG?�G�H=MA@?@AK\�D>C??b?KDA@CEGM�?A=JT�ALGA�>KD>=@AKJ�HC>K�ALGE�f\hgg�<G>A@D@<GEA?�GIKJ�i�AC�jg�TKG>?N�aK�?A=JT�RG?�?=<<C>AKJ�FT�GRG>J�E=HFK>�kYjdegjlmhn�B>CH�ALK�]GA@CEGM�[E?A@A=AK�CE�d>=I�eF=?K�R@AL�GJJ@A@CEGM�?=<<C>A�BC>�JGAG�?LG>@EI�<>CS@JKJ�FT�ALK�o=E@DK�pKEEKJT�̂L>@SK>�]GA@CEGM�[E?A@A=AK�CB�YL@MJ�WKGMAL�q�W=HGE�dKSKMC<HKEA�=EJK>�GRG>J�E=HFK>�kgfWdgrfmfmN�e�M@?A�CB�<G>A@D@<GA@EI�?@AK?�GEJ�?A=JT�@ESK?A@IGAC>?�DGE�FK�BC=EJ�GA�LAA<?stt<@EIbJGAG<C>AGMN=D?JNKJ=t?LG>@EIte=ALC>?fgjjjgfjN<JBN�X[]V�@ESK?A@IGAC>?�JK?@IEKJ�GEJ�@H<MKHKEAKJ�ALK�?A=JT�GEJtC>�<>CS@JKJ�JGAG�F=A�J@J�ECA�EKDK??G>@MT�<G>A@D@<GAK�@E�GEGMT?@?�C>�R>@A@EI�CB�AL@?�>K<C>AN�a@?�<=FM@DGA@CE�@?�?CMKMT�ALK�>K?<CE?@F@M@AT�CB�ALK�G=ALC>?�GEJ�JCK?�ECA�EKDK??G>@MT�>K<>K?KEA�ALK�S@KR?�CB�ALK�]GA@CEGM�[E?A@A=AK?�CB�WKGMAL�C>�X[]V�@ESK?A@IGAC>?Nuvwxyz�{y|wz}~vw}y|��N�N�GEJ�UN�NONs�d>G�@EI�HGE=?D>@<A\�JGAG�GEGMT?@?N�YNUNpN\�kNUN]N\�YNPN\�[N�NON\�YN�N�GEJ�dNYNs�dGAG�GEGMT?@?N�YNXNWN\��NXNdN\�YNUNVN\��NeNVN\�]N�N\��N̂N�N\��N�NON\�ONUN\�eNpN\�]N̂N\�ONPN\��NeNeN\��N�N�GEJ�eNdNs�d>GBA@EI�HGE=?D>@<AN�YNXNWN\��NXNdN\�YNUNVN\��NeNVN\�]N�N\��N̂N�N\��N�NON\�ONUN\�eNpN\�]N̂N\�ONPN\��NeNeN\��N�N�GEJ�eNdNs�d>GBA@EI�HGE=?D>@<AN�eN�NONs�̂A=JT�dK?@IE\�d>GBA@EI�UGE=?D>@<AN�kN̂NdN�GEJ��NXN̂Ns�̂A=JT�dK?@IE\�d>GBA@EI�UGE=?D>@<A\�dGAG�eEGMT?@?Nu��}w}y|����|�yz��w}y|��������������������������GDDCH<GE@K?�AL@?�<G<K>�GA�LAA<?sttJC@NC>ItfgNfgi�t?mfnl�bgf�bifghnbmN������������������� �aK�G=ALC>?�JKDMG>K�EC�DCH<KA@EI�@EAK>K?A?N¡�¢���£��¤������ �̂<>@EIK>�]GA=>K�>KHG@E?�EK=A>GM�R@AL�>KIG>J�AC�¥=>@?J@DA@CEGM�DMG@H?�@E�<=FM@?LKJ�HG<?�GEJ�@E?A@A=A@CEGM�G¦M@GA@CE?N§����̈©©�����L@?�G>A@DMK�@?�M@DKE?KJ�=EJK>�G�Y>KGA@SK�YCHHCE?�eAA>@F=A@CE�mNg�[EAK>EGA@CEGM��@DKE?K\�RL@DL�<K>H@A?�=?K\�?LG>@EI\�GJG<AGA@CE\�J@?A>@F=A@CE�GEJ�>K<>CJ=DA@CE�@E�GET�HKJ@=H�C>�BC>HGA\�G?�MCEI�G?�TC=�I@SK�G<<>C<>@GAK�D>KJ@A�AC�ALK�C>@I@EGM�G=ALC>_?̀�GEJ�ALK�?C=>DK\�<>CS@JK�G�M@Eª�AC�ALK�Y>KbGA@SK�YCHHCE?�M@DKE?K\�GEJ�@EJ@DGAK�@B�DLGEIK?�RK>K�HGJKN�aK�@HGIK?�C>�CALK>�AL@>J�<G>AT�HGAK>@GM�@E�AL@?�G>A@DMK�G>K�@EDM=JKJ�@E�ALK�G>A@DMKQ?�Y>KGA@SK�YCHHCE?�M@DKE?K\�=EMK??�@EJ@DGAKJ�CALK>R@?K�@E�G�D>KJ@A�M@EK�AC�ALK�HGAK>@GMN�[B�HGAK>@GM�@?�ECA�@EDM=JKJ�@E�ALK�G>A@DMKQ?�Y>KGA@SK�YCHHCE?�M@DKE?K�GEJ�TC=>�@EAKEJKJ�=?K�@?�ECA�<K>bH@AAKJ�FT�?AGA=AC>T�>KI=MGA@CE�C>�K«DKKJ?�ALK�<K>H@AAKJ�=?K\�TC=�R@MM�EKKJ�AC�CFAG@E�<K>H@??@CE�J@>KDAMT�B>CH�ALK�DC<T>@ILA�LCMJK>N��C�S@KR�G�DC<T�CB�AL@?�M@DKE?K\�S@?@A�LAA<sttD>KGA@SKDCHHCE?NC>ItM@DKE?K?tFTtmNgtN�¬�aK�e=ALC>_?̀�jgf�


	Regionally specific TSC1 and TSC2 gene expression in tuberous sclerosis complex
	Please let us know how this document benefits you.
	Recommended Citation

	Regionally specific TSC1 and TSC2 gene expression in tuberous sclerosis complex

