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1.pl10 & fERF RMEFRICEETEE B A e R A

2. MRPEBRE R 1 IR A, R EAE T, TR N 2SR p110 6 fEHI #0455 2 B 41
(RS S AR e S

3. MRIEBOR R 1 TR, HARRAELE T, Tid pl110 8 A pl10 8 [ B, %A B
KL FER) A SEQ 1D NO. 1 7R

4.p110 8 HUARVE K 7%)2 B4l M (R S PERR i I8 B A, R AEZE T, BTk p110 6 9t
LD pl110 8 AHUEIRAZ MBI

5. MRPEAURE SR 4 BTk By A, HAFAEAE T, Brid frid p110 8 HifAsZLL SEQ 1D NO. 1 ft
NI pl10 8 B BUABURIEE .

6. HRIEAURIE SR 4 Tk A, HARFIEE T, AR A (977750 <A pl10 & HUARAE A
IFRICH, B o B AL S 52 6B PCR 18 71, XHii 77 2 B 40 Mok T e M brid o

7. MRPEARIER 176 Frdk B A, SRR AE T, Irid it o5 2 B4l e 5 1491104 77 2 B 41
.
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p110 6 REFUAES:FIEFRICHETTEEMAE (pTGC) F AT
[z A

B
[0001] AUk B J& T4 A P AR I BRI . B BARHE, 38 & p110 8 S HCHTARLERE S 1t bR
TR B4 (pTGO) FHIRNH .

EEHEA

[0002]  fif3 45 A2 R SPL 0400 S G 19 ) E VRIS 1% JU JE R0 B A - 20 A B K Rl 900 3 7 1) 22 46
YRR E . X TETE R RE MR ILR U, BE R A gy ACE . Het 23 WA Gz
LohEe, R R E USSR LEFEVERFAR R BIRE R =i B2 R+
EME .

[0003] W75 24 M 1% 55 2 E 400 (Parietal TGC, pTGC) K4k MEHES) 2EA N AT
s S T G o B A 1) 22 4% B Al i, AR L TR AN TR, - M IR S k(1 5
2° ), pTGC FEMGFIE 5 Dh e e e b Ak 5 6 5 7 i IR AE A % V1B R o pTGC IR N2
JERLE B — AR SR IR, B2 TR I B 45 (Cross et al., 1994). 7EAZE,
W RN R BUS FER NS 5 IR B 7, S BRI, b 28 Ik IR Bl &
fEJEE (Karmakar et al., 2004). B, pTGC F) W I FIER 0T TR AE LA K S 4 b 2 Fy s )
HAEEEEENRE L.

[0004]  H i, pTGC MIARIc 77 v I BF9T = B P AR Ji {7 4442 (in situ hybridization,
TSHKT I, AH s S hEFeds P11.P12 5 P1f (Simmons DG et al., Dev Biol, 2007).
ISH A2 R FHAZ R 73+ S B 2 (R AR BRI BRE 7 4, A TS ek B A I8 ot 1 PR 9 A B (RIER
ED S 4N sk g ek B4 DNA B0 RNA B AMECXS , 455 G — IR AL 1, & —
(RS- BB A I A% R AE 2L 21 i e sl e Ak b (90467 8 5 HE R o TSHUR: —T00n] LUK S (1046
T B 12 PR 2R 1 S 36 A, (L B ARG T B 72 I 2R IR 3R, AL & LU 4 - (1) i
IR T VRV DAL B P 5 A% IR P B — R 5 (2D f8 By SOnT 58 R PR id 77325 5 (3D
SR pRr LR S PSR (ORI g v AN B, TGS B R Bt ) A A2 S B SRR R, TSH A
RIS 2 AME, P IR B L, FERT KOk =R, B BT I 7 DA Ry S 56 i 2 2 A
B, {HAH L S R 4 Ak (THC) 25 SEARSE RSB AL bR IE 7 i, TSH I “SERE” AN (HA2, Rk
AL 7 T B A G RIARIC B, A BERIEARIC FR S MEARTRR G RCR, IR AR iC 8 b5 K T
IR R o B b 45 R 22 K.

XRAE

[0005] AT WY B2 it R R B A il U2 e IR AT 477 )= L4l S (p TGO Y Aric R AR B FE AT AS
AL, PEME—BAERR MELS R S MR R IR ) pTGC FAIbRIC pl10delta (p1106 ).
[0006]  AZ I H A2 PRM p110 8 FILHUARLERS R PERRIC# TR Z B4 (pTGC) Hh i R
Ho

[0007]  AKH bik H @ LR BRI S50
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ARPFRHBE T pl10 6 FEFF bR G R0 77 = B4 b B R H
[0008]  JITIR NV /245 pl10 & &% 7% 2 B4l M iRe S bR ic ) B R H
[0009] PR pl108 Sk pll10 6 [ A B, @IEMFA W SEQ 1D NO. 1 7R,
[0010] A BHIGHRME T pl10 6 HT AR 4w 75 = B 40 M i) s e ME R i W . H, i id
p110 8 FUAARLL SEQ ID NO. 1 FioR/F40 A B SR AF B4 o
[0011]  fRiEHL, FTik p110 8 FiiAZLL SEQ ID NO. 1 fizni¥y pl10 8 JBOhPiR k.
[0012]  JFrik I 74 <UL pl10 6 HrARAE I iilbric 4, I e e 204K | Sz 5Otk
PCR ()77, X 7¢ |2 B A AT e e P brad o
[0013]  ffiHl, FiRWF7 /2 B 402 53R 0 I B4
[0014]  SEQ ID NO. 1 om0 R AU N s 28 2L iR 3637582, BAKUIT -

ValSerValCysSerGluProValTrpLysGlnArgleuGluPheAsplleAsnlleCysAspLeuProArg
MetAlaArgleuCysPheAlaleuTyrAlaVallleGlulLysAlalysLysAlaArgSerThrLysLysLysSerLy
sLysAlaAspCysProlleAlaTrpAlaAsnLeuMetlLeuPheAspTyrLysAspGlnLeulysThrGlyGluArgC
ysLeuTyrMetTrpProSerValProAspGluLysGlyGluLeuLeuAsnProThrGlyThrValArgSerAsnPro
AsnThrAspSerAlaAlaAlaleuleulleCysLeuProGluValAlaProHisProValTyrTyrProAlaleuGl
uLysllelLeuGluLeuGlyArgHisSerGluCysValHisValThrGluGluGluGlnLeuGlnLeuArgGlullel
euGluArgArgGlySerGlyGluLeuTyrGluHisGluLysAspLeuVal TrpLysLeuArgHisGluValGlnGlu
HisPheProGluAlalLeuAlaArgleulLeulLeuVal ThrLysTrpAsnLysHisGluAspValAlaGlnMetLeuTy
rLeulLeuCysSerTrpProGluLeuProVallLeuSerAlaleuGluLeu,
[0015] pllOdelta (pl10 &) J&BERRULEE -3 FABE (PI3KD) fy—Ff, RI2G pl10 8 BRI
W -3 Y. WH5TR Y], pl10 6 [A TAAIE S ol - SOEMEm A R A A Dheh, A
ok B B- i se ik T 4 M52 PR B AE 54 5, B R4l oA Az 4 i / B4l i FeR {55
e SR A ARThBE /RANKL (554 T p110 8 FEN B BEEFEIESI N p110 8 KA KT
KA FEB 40 ST AE S A& TP 82k 2k, 18 SEGE I T 4027 K15 915 %2
Mo
[0016] A J BAF 9T A BA S 3500 T i 28 AH O 9T A, 7T pTGC B 9T AR, A T
SOIRIRAT pTGC I FR A0 ARAF AL FI R AE 52 5%, FEIN 55 )20, 38 i K& A s AR &R, RN
pl10 & e MEAE pTGC Ik, W RE U™ AR R, Bk — B LRI U IE AR AT o H2 T
T FES B2, 5 p110 8 HUARLE N pTGC [KHE T HEFRIE4, RILL p110 & 1E A IEES,
M S AL Ho 2 5B PCR 54 AR 75125, AT LURE S P AR IR pTGCs, DA AT A4 B 5 i
AR AHRBFEAI . JF Hazbrid ENfE . 2 T 300, NHEEET . 534k, A TR
R ZRATHIRZIR KT, A B BRI b A5 T8 A K, B BE B R AL AR N 10 o
[0017] AR WG s By S 304 I 7 32 I AN A% B, BT s i 238 p110 delta
(p110 8 YR IFR I, W] LU S AR IR pTGC, R 7 725 mT LR B ) S 414k (THOD .
et (IR ER A5 BEBE SN, (PCR) L JR A7 2% A2 (TSHD 885%, JL M N4k B 45 S 4 1A —
ANAT AR SEEG 4R UGB, 3] ERAGAH I A S B ASUR
[0018] AU B HAT LI N A s AR

AP T pl110 6 F HPUARLER: e AR d 78 )2 B4 (pTGC) RN AL, ek T
WA pTGC HIFRICHARAFAE R ERAE R A%, AR 25 7] &L, #5 p110 6 FTAAME A pTGC HIHE S MEdR
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A, BIRL p110 & YRR GEA, T8 S 13 2040  He e 9 e B PCR 255 R 7 7%, W] UK S vk
HibR iR pTGCs, BIA]7E G i Wi 3t pTGCs , LAIGTAT LUAH BY 5 R IR /& 8 AH 2 TR An ke
I

[0019]  AJRHEHLL p110 8 14 pTGC IIHF 7 AR IC A, X i A 1) S BaAs 75 ¥ FE A ™
B BRI 5 n F 2 204K (THO) #2551 75 1k (TF) S50 5 R b AR R I 75 R ), Sl e
RN 2, BERAER S EF, SEB0 I [R) AT 4 2 — R Q5 1) TSH ARSI =R — D, drid
g T8 5 U, N G R TR T, IR T A 34 ) K S R A A ) R P R S e S
IRGER ENTARIC T7 150 FRE T XF pTGC WEAT :E LRI ) AR T B, 48743 S 30 9 58 il b LA B
G, R Dl 23 B8 ey, A 2 4 52 B SR A, SIS 1 R A Tl R CH AT THC 4 1 R I2 WiAs: )
— AN ARD

[0020] [ T MAIUF B ERIRAZ b, FER e R AR C A T AT R IE p110 8 1B N
— AN B PI3K (55 38 B P i B 2 g o, DU R S M 2 b i), 15 B F %) THC 3K
IF 257735, B Re 2 FO0 Y p=TGCs, 778 H.SEHH, p110 8 A] LU LA IIBT A, B FH 8 fi]
8o 5398, AHEL TR 2448 IR K, AR B DML Fe br A5 T8 /K1, S RE EL B2 S ML
NS DL o

B3 =115 AR

[0021] & 1 A/ BRUBEGRER 8. 5 RIS HE Jetasi R,

[0022] & 2 Jg/PERLAEURSS 8.5 FJENA pTGCs £ pl10 8 THC A& (5 7~ 40 Jf 352 1y S ek ot
PR RIE LG R

[0023] & 3 A/NRUIEURSS 8. 5 RIEJA pTGCs £ CKT  THC K 55 71~ 40 o 32 PRV S 5o o
KILGE R,

[0024] & 4 Jy/NEREFHRES 10. 5 KR pTGCs £ pl110 & THC K6 55t 7% 240 Mo 2 Fp s S Mk 99
BHME R L 45 R

[0025] 5 R/NERUEURES 13. 5 RIEMR pTGCs £ p110 8 THC Al 27~ 40 B i) o R ik &5
®.

[0026] & 6 Ay/NEIEURSE 8. 5 RIEME pTGCs £ pl10 8 TF A& I 7= 40 Ml (s S bk 6 ik
g8 R CRILHR CKT),

[0027] & 7 /N RUEGRSS 8.5 KA pTGCs £ p110 8 TF A4 5 7~ 40 o (s S M 3R ik
g5 R Lhr CKT).

BIALHEAR

[0028]  DLF &4 1t B - B B RH L Ak K2t 51 R 10— 25 i BH A e B, 8L S 9] AN X6 A B
MAEATTE PR E o BRAERET I U B, 4% % BH R BIRGR) 7 V2 R0 8 28 Ay AR A Ak i 3K
T ITIER 5 o

[0020]  FRARRE A UL B, A% BH B FH ARSI A AL L35 0 10

[0030] pl110 delta (pll108) HAKMILT Santa Cruz 27 (sc—55589). % MBI
PR VG YA A o AR B P N TR R L LE 4 1 < 160, M BV AA S 1% (w/
v) BSA Ak pH7. 277. 6 (1) PBS.



CN 104155440 A i BB 4/6 7

[0031] AU EHBFFURIN p110 6 e METEEG IR Z B4 (pTGO) Rk, JUH 278 5 1
pTGC, B B WA 56 B 22 R4 % G [R) A % BH A (RS0 B TR) SR 55 7. 578, 5 RO pTGC
R S b B PR R O, B 275 o, IR R B L pTGC R PR RIS, BEE R LR T,
pTGC TR ), H p110 & PAMEMRES. I, pl110 8 T LAE K 545 pTGC [ S Ekric . LA
T SE A ) FH P B S AN G B R AR ], DL p110 8 ARSI A, SR bR I
FH pTGC.

[0032]  Sijfs] 1 iz Ak (THC Kl pTGC

1.pl10 6 HLARR e

DLAVE p110 & 3B F B, BISEQ 1D NO. 1 FT7n g FE e e A A AR HE ) 45 p110 8
Lk,

[0033]  Flikpl10 8 PRI ST 70 B3 AW H R /A7) (Santa Cruz Biotechnology), B
W% PI3-kinase pl106 FHifk (A-8) (sc—55589), Ay 8 oa [ /s BRIEHUAA, A 4Fxt /N L&
NIEHERR A GEAT LR A o

[0034] 2 FRHUN NG / A4

Ay EBUE GRS 7.578.5 KA 10.5712. 5 KA 13.5715. 5 K[F/N (C57BL/6] /s
B T T AREBEESLBhoL, AF A IES :SCXK (B 2008-0002), # UL R Jryk3k
BUNBRIRSG / B -

SL. /N BRI F AR BE 5

S2. ¥/ B L, B A TA) S 1 8 e I, 4 g 1 ZH 2080 1m) S, 2 R kb e, T
JATBHIEH, 5 P AL SR AR 5 40 B HA R IO AT T PR SR 22 P (PBS) I/ L

S3. W E FRME—M, AR 4 i) 5B TG W E T, S G /e EL, IRk
HNT /NG 9w 'S, Ja e K A
[0035] 34§ BIRSRAZEIMNAG / KaBLEAT UL R B, R THC () 757, BApl10 8 $Hifk (—
OO BTN LA CKT GRS 7 VR BHMEXS ], CKT A2 00 2 40 M 2 I IFR ") o
[0036]  THC #EAEWIFEWIT -

COMRIE F2 WS PEAT AL : 28 T, 1T S AR 20min, /K LBEALEE 15min, F
B 1 e K Z AL FE 10min, 95% WkE AL FE 10min, 90% kS AL FE 10min, 80% S5 AL 10min,
70% WIREALFE 10min, FZKMYE Smin.

[0037]  (2) ZEWR/KI 2min.

[0038]  (3DFFIEIREL (PH=6. 0) &5 373min30s (Yo FriRIR L E T = R i & ik, 285 i
AVIH, #5785 )5 37 3min30s),

[0039] (4D /DEFIKMPE R EHA 2= (2 20725min).

[0040]  (5) ZEMH/KI 2min.

[0041]  (6) 3% [ H,0, ¥ 30min,

[0042]  (7) ZEWH/KIMLYE 2min, PBS (pH=7.277.4) 10min, EH 3 K.

[0043]  (8) 10% JR4FILiE (PBS Fke) Vi il 1 /vt

[0044] (9 IIA—Hi, 4 CIER .

[0045]  (10) ZEIEW/KIMIYE 2min, J5 PBS (PH=7.277.6) 10min, & 3 K.

[0046] (11D N =HL GEPL/M R TG, M T LA R, 1 160 Fke S5 A D ZIIKCE 17 2h,
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[0047]  (12)PBS ¥t 3min, BH 5 K.
[0048]  (13)DAB &% (fff [} Thermo SCIENTIFIC %y #] ¥ DAB ¥ 45 & (10X) , it & Thermo
SCIENTIFIC 2 w) DAB MRy, HEAT 1 29 Wk J, 2 A A ud BH A AT o
[0049] (14D HKAKHPE 5710 o
[0050]  (15) HHARZEELY: 30 s,
[0051]  (16) HR/KLE—T, 1% $hEe /b 17 2s, HRKFSE 2h

(17) 80% 45 Ab L 2min, 95% JiAE AbFH 2min, /K ZEEALTE 2min (PIIR), — F ZE AL FH
2min (B
[0052]  (18) R, v dldst o Brildsh v 5l ok v MR, T T I 25 4R A4k 2R R 2
o
[0053] 4.5l 45 5

g5 S0 Aan b B 175 PR, BB L R b RUEGRER 8. 5 RIS G HE s . K
2 Fy/NRUE IR 8.5 REFIAAE pTGCs 45 p110 8 THC Il 55k 7 41 Mo (5 5 Mk Bim BH 1 6 ik 45
Fo B3 A/NREEYRE 8. 5 RINMAR pTGCs 48 CK7 THC A0 &l 7= 240 Jf 5 s S M i PR 1t 3
ISR B4 /N RAEERES 10. 5 KRR pTGCs 28 p110 6 THC K0 527~ 41 Mo 25 o S 7k
SSRHTERIESE R Bl 5 A/NREEGRS 13. 5 RIFIG pTGCs £ p110 & THC F il 7= 48 e
M IERIEEE R
[0054] 455 IR, Rl R % F MG 5 O/ BURIARE AT 46, 2 6388 Gt 15 i 28 )
H pTGCso 3 A A I BH A 43 SRS I T R i i i e 8 BT A (B8 7. 578, 5 KD IR BL W 0 TE ik
I (B 10.5712. 5 KD FAR AT CRE RN S8 IRG R B 5 13.5715. 5 REUIRED 1/
pTGCs H1 pl10 8 FRRF S 1t Rk, 45 A B, AR AT BT B PR A T R B 7R 4 5
7.578.5 K I pTGC ¥ 5 M PH P 2R3k p110 6 .
[0055] & b prik, RN & & -3 pTGC Ao PH MR 2k, P& G & F, pT6C IT# )G, I
pl10 6 BHMERIS
[0056]  Sjfhl] 2 Ho i 5 A (TP £l pTGC

1. p110 6 Uik Hiles LLA /N UG /6 B B SR R SEife) 1,
[0057] 2. BIRSRASHIRAG AT VI S Gu e, FIH TF B977325, B p110 8 Hiik (—H 47
R, DL CK7 (4B A S A 7) AE M BHMEXTFE, CKT 23772 2 4L A bR~ 4 o
[0058]  IF fOERAEMARUIT -

(1 AR 5 B 227K, PBS ¥ 5 4384, 3 Ko
[0059]  (2) HLFMEE 0. OIM MIMRIR TR 2 Pl pH=6. 0 (B, W /KB IME R 16 738,
[0060]  (3) 10% fA4-IMiE (PBS #ke) aiE Bt i 1 /it

(1) —HiEE, 4 CEH Gifh 1 :200 fEHE.
[0061]  (5) PBS ¥k 5 704, 3 K.
[0062] (6) —HiIFH (AlexaFluor 488 FricMZEPI/MR 166, 1 :200 f5HEE, 37°C, 60 41
Bho
[0063] (7D PBS ¥k 5 704, 3 K.
[0064]  (8) DAPI 4t 5710 434k, PBS ¥t 5 734h, 3 K.
[0065] (9D BAEK=tE FFlE F.
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[0066] (10D Bk,
[0067]  H:Ar, ATk 0. OIM MIMKER 2 2% 1P (Citrate buffer) [IELHIFVELIT -

SEAFUR A 0. IM MRV VR FREL 21. 01g FIHKIR (CoHgO, *H00% T+ 1000mL Z&1E/K 4 6
[0068]  B. 0. IM MIMKERENF M FREX 29. 41g MR — 4 (CsH:Na,0,2H,0) %5 T 1000mL 7%
MK
[0069] T /EV :EHX OmL A JBURT 41mL BB 450mL 2548 7K FB, % pH (E)V 4 5.976. 1.
[0070] BT 7 3 2K ¢ 6 B B 500 49 T F A 3 R AZ G M B B R R A ) 1) Mount ing
Medium,

[0071] 3 K& &

g5 NP 6 R 7 BTN, AT AE R RR HRE I pTGCs, JEURER 7. 578, 5 R/ R
JEAR pTGCs A% p110 8 FEFFRiN. WG R T FHIN pTGC 4y pl10 & SRAMERIA,

[0072]  Z83k DL PSSR A3 E, BATRT LAANTE, p110 8 #f SEpE S M HbAE 5 1 pTGC
FIE, AT LAE N F 3] pTGC KR S MERR T o (EE A I XS T e A SRS 0 5 15 3+ AN ™
PR, AU PRI T Bk THC B IF.
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SEQUENCE LISTING
110> ZRZ%b
<120> pl10 6 K IHUARTER: AR 0 7R )2 B4 (pTGC) g v
<130>
<160> 1
<170> Patentln version 3.3
<210> 1
211> 220
<212> PRT
<213> pll06 HEx
<400> 1
Val Ser Val Cys Ser Glu Pro Val Trp Lys Gln Arg Leu Glu Phe Asp

1 5 10 15

Ile Asn Ile Cys Asp Leu Pro Arg Met Ala Arg Leu Cys Phe Ala Leu
20 25 30

Tyr Ala Val Ile Glu Lys Ala Lys Lys Ala Arg Ser Thr Lys Lys Lys
35 40 45

Ser Lys Lys Ala Asp Cys Pro Ile Ala Trp Ala Asn Leu Met Leu Phe
50 55 60

Asp Tyr Lys Asp Gln Leu Lys Thr Gly Glu Arg Cys Leu Tyr Met Trp
65 70 75 80
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Pro Ser Val

Val

Leu

Ile

Glu

145

Leu

Gln

Trp

Trp

Arg

Pro

Leu

130

Gln

Tyr

Glu

Asn

Pro
210

Ser

Glu

115

Glu

Leu

Glu

His

Lys

195

Glu

Pro

Asn

100

Val

Leu

Gln

His

Phe

180

His

Leu

Asp

85

Pro

Ala

Gly

Leu

Glu
165

Pro

Glu

Pro

Glu

Asn

Pro

Arg

Arg

150

Lys

Glu

Asp

Val

Thr

His

His

135

Glu

Asp

Ala

Val

Leu
215

Gly

Asp

Pro

120

Ser

Ile

Leu

Leu

Ala

200

Ser

Glu Leu Leu

Ser

105

Val

Glu

Leu

Val

Ala

185

Gln

Ala

10

90

Ala

Tyr

Cys

Glu

Trp

170

Arg

Met

Leu

Ala

Tyr

Val

Arg

155

Lys

Leu

Leu

Glu

Asn

Ala

Pro

His

140

Arg

Leu

Leu

Tyr

Leu
220

Pro

Leu

Ala

125

Val

Gly

Arg

Leu

Leu
205

Thr

Leu

110

Leu

Thr

Ser

His

Val
190

Leu

Gly

95

Ile

Glu

Glu

Gly

Glu

175

Thr

Cys

Thr

Cys

Lys

Glu

Glu

160

Val

Lys

Ser
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snap

EREMH(F) p1100 R A A RHFURILEFEEMR(PTGC)HHW A
DIF(RE)S CN104155440A NIF(AEH)A 2014-11-19
RiES CN201410336883.3 FiEH 2014-07-16

IR EERU)AGE) RERAS

RF(EFR)AGE) TRy

4
'ﬁ

L

BB (ERRACE) T RmKAZEKR
[#FRI&Z B A FWERE

HABR XX

=T

HEWN

EEFE
EBA FWERE

BABR XX

=T

HEWN

EEFE
IPCH K& GO01N33/532 C12Q1/68
CPCH%E= C12Q1/6888 C12Q2600/158 GO1N33/532 GO1N2800/368
REAGR) BRE
H b 0 FF 3TER CN104155440B
SNEBEEE Espacenet  SIPO
RE(F)

AERALF TpORERAERERERICRERRFTEEAR

( ParietalTGC , pTGC ) FHIN A, FiRp11007p1100MH B , A B
WRERFHMSEQIDNO.1FIR. RIFBAKBAMIZE , Hp1105H4E
ARMEN , BYERANREANL, REXHKEFPCRER ARG E , AT
BREMIRIRPTGC , BZAFCEMEE. RN EAKREE. 2TFiR
B, RIIEES  FHEESERY  EMETRATIER. 35,
EEFRUFERAOZEBAT , ZREANMNERETERKTE , EEE
RIS RER , MAEEE .
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