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[ =] B9 05T HR o2 g Z A K (parathyroid hormone related peptide, PTHrP) 1% %€ 1 JF %) (nuclear localization se-
quence, NLS) 5 C ARl % /IN B/ 98 e o A i B S s A= L s2mi . 7535 >R A 6 H i PTHrP Knock In(PTHrP K1) /MR &
[ 5 7 A= 78 (wild type , WT)/NFRAT 5-1R I8 S8 IR MEIEAZ H (5-bromo-2-deoxyuridine , BrdU)FRic , IR H b £ 0o 2858 ' Y 046 I v
I X/ 5 B AT A (oligodendrocyte progenitor cells, OPCs ) (38 AR E /7 , i 1< BE ¥ 0P 25 1 (myelin basic protein, MBP) 534
by ) LB AR A AR HI 22 22 5t (central nervous system, CNS) PRI BERS A 2E RSN SR 5 H I PTHP K1/ B[R] 5S WT /N
BRI B2 )22 19 04 BHE OPCs , 32 JH S e 9 e g (0 0L4 Ki67 B AR , 353 ARG 4 T2 A5, Western blot 465 35 58
PHTAHOCEE M RIA b, dRMIA T4k G357 )5 it 27, 3 - R R-3 - B R —MEMF (27,3 -cyclic-nucleotide 3’-phosphodies-
terase , CNPase) SR Y RGN ANMI 0L RE T . 5 5R - S [A)%S WT/INGURTLE , PTHP KI/IN UK 9 MBP BEPEET 4 T sk, il
SRR T, 1 S IX BrdU 5 2> 58 B 4 B % 51 Rl 1 2 (oligodendrocyte transcription factor 2, Oligo-2) XS P40 U 808/ (R 4h
K1 3% PTHrP K1/ OPCs 1 Ki67 AL 7T 53 A8 AT, AV /PUI T4 7 4338 T8 s S5 FEAR OC B 40 A L0088 e PR 47 A
5 1(B cell-specific MLV integration site-1, Bmi-1) & SR Iz proliferating cell nuclear antigen, PCNA ) & EE37N 3
I, JHT-HHK Caspase-3 2[4 .pl6 fE AR IA T o 4MEEEF5)5 , PTHP KI/NEOKIE OPCs 1) CNPase 96 e (258 BEFRAR . 4518
PTHrP (1) NLS 15 C AR St % T EUIN SR OPCs TR/ PR T390 70 SE S , HE 1T 325 CNS B S 5 2 nibeeha .
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[Abstract] Objective: To explore the effects of nuclear localization sequence (NLS) and carboxyl terminus of parathyroid hormone
related peptide (PTHrP) on the oligodendrocytes development and myelination in mice. Methods: PTHrP knock in (PTHrP KI) mice
and their wild type (WT) littermates were accepted 5-bromo-2-deoxyuridine (BrdU) intraperitoneal injection at postnatal day 6 (P6),
and were sacrificed at the next day. The myelination in the central nervous system (CNS) was observed by myelin basic protein (MBP)
immunohistochemical staining and electron microscope. The proliferation of oligodendrocyte progenitor cells in the hippocampus was
detected by BrdU labeling and immunofluorescence staining. 04 positive oligodendrocyte progenitor cells (OPCs) from the cerebral
cortex of P5S PTHrP KI mice and their WT littermates were selected and cultured in vitro. Then, the Ki67 positive cells were observed

by immunofluorescence staining, the ratio of apoptotic cells was measured by flow cytometer analysis, and the proliferation and
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apoptosis related proteins were detected by Western blot. The differentiation ability of OPCs was inspected by 2", 3"-cyclic-nucleotide
3’-phosphodiesterase (CNPase ) immunofluorescence staining after cultured in differentiation medium for 7 days. Results : Comparison
to their WT littermates , PTHrP KI mice showed decreased expression of MBP positive nerve fibers and the thinner myelin sheathes of
axons in the brain, decreased BrdU and oligodendrocyte transcription factor 2 (Oligo2 ) double positive cells in hippocampus area. The
in vitro cultured OPCs from PTHrP KI mice showed the decreased ratio of Ki67 positive cells, the decreased expression level of
proliferation related proteins as B cell -specific MLV integration site- 1 (Bmi-1) and proliferating cell nuclear antigen (PCNA) , the
increased ratio of AV'/PI  apoptotic cells, the increased expression level of apoptotic proteins as caspase-3 and pl6, and the decreased
intensity of CNPase immunofluorescence after 7 days’ differentiation culture. Conclusion: Defect of NLS and C-Terminus of PTHrP

leads to the decreased proliferation, increased apoptosis, and delayed differentiation of OPCs, and results in the axonal myelination

disability in CNS.
[ Key words ]

/DG4I Y (oligodendrocytes , OLs ) FH 2058 Jie
S5 R A 4 i (oligodendrocyte progenitor cells, OPCs)
KB MR, S H R 25 R 55 (central nervous system,
CNS) P2 TThl 5 I BEES A , X T 4ERpph 22T ih 28
M IR CE S R & B A SR A
PR T2 CNSBIR b5, s e 1 B
FEAN R R SR K SRE ST R4,
A FECR AT I ) JRE KON FIRERS , ELilm Rk =
ARBORYT I, E IR R R A S
ORI OLs 2 HE S ERE A= L], X Tl PRI G T A
R g s B A DG HAT B AN R

HTAIAIT 5 S B IR 25 i 28 AH OC IR (parathyroid
hormone related peptide, PTHrP) ¥ & 13 |+ 1] (nucle-
ar localization sequence, NLS) 5 C 7K %t it 2% /)N B,
(PTHrP KIVNRO I RGE K B IESE 270 M R
K H WA PTHP H—Fh Z K, B 139 4%
FERRZA A, Hor 1~36 fi /& N oK o , AT 5 HURSZ IR R
Z K (parathyroid hormone receptor, PTHR) 4% &, H.
B G H I E R 5 37~86 0 2 v al B, 5 iR 445
32 MG 5 87~107 S NLS, 1] {fi PTHP 5% {37 3k A
A0 A% 5 108~139 i 2 C AR i, X NLS #y 4 A AT
sk A RFSE R W] PTHP (19 NLS H A 240 i
H5E R AT A I T E R

HE— 25T % B PTHP KT/ B T X6 B
P26 1 (myelin basic protein, MBP) 3k T [, B4 4E 40
JilakZz N proliferating cell nuclear antigen , PCNA ) FH
PE 20 Mg 8 /D, TUNEL BH A 9 7 40 g 5 22, 48R
PTHrP NLS 5 C A Sl 2K AT S0 OLs AF b S 42
B, {HPTHrP 7E CNS 172 ik, PTHrP K1/ R
IR X BE R & B RSS2 PTHP NLS 5 CoR 3%}
OLs A ELEEAE I s )32 4 FH i AN 28 , HLHXS OPCs
S5 O3 A SR SR AR WG o AT 5T

parathyroid hormone related peptide ;nuclear localization sequence ; oligodendrocytes ; myelin sheath
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R PTHP KI/NER, 25 G AR AR SE 5, i — 20 1]
fifi PTHrP NLS J C A ¥ Xf /N OLs & B S A A= 1
MVERT, FERI5 BT T RE ML, Ry I SR ARG
PTHrP NLS f C A ¥ o] 75 fie i Rl A E A iy i) 5
L2

1 #RITTE

L1 ##
1.1.1 &%

S5 6 H % PTHrP KI /) Bl K% [R) 55 B A= 7
(wild type, WT) X} BR/NERAS 6 H, MEEAER , FHT7E
PRS250 ;5 FHS PTHP KI/MNR IS WT /NS5 H
MEREAS R, FH TSI RS #5256 . PTHeP K1/ B
FHINEE R MeGill K2 Andrew karaplis 4% #2t . 3)
Pyl S A B A A4 TR i IRt E R L
SYE BMNEREFT (TACUC: 1809007
1.1.2 KA FAL 3

5- R 48 PR W8 WE A% (5-bromo-2-deoxyuridine,
BrdU) B3 FE K BT MBP B4 22 v B G /D 28
JT 40 B 5% 57 PR F- 2 (oligodendrocyte transcription fac-
tor 2, Oligo—Z)Tfﬂzlg VB /N B Brd U BT/ B v
B /N B P 52 7R A B VE I 8 [ (receptor - interacting
protein, Rip ) Fi4 5L 5 B /1N BRBTHG 5 AH OC B 20 Atk
U 90 D8 e M B4 A7 A5 1(B cell-specific MLV in-
tegration site-1, Bmi-1)HU/K FRFERE/NRPL 2, 37-20
MR IR -3 -BE R —WR T (27, 3’ -cyclic-nucleotide 3’ -
phosphodiesterase , CNPase ) $it /& (Millipore 23 7] , 3¢
), Z s RPTplo Bk 2 SRRt PCNA PLIA
5T [ /N BT Caspase-3 $T A (Santa Cruz A A, 52
), Z iR B-actin HTIK (Bioworld 24 7 , S ) ,
A TT R /N BT Ki67 (Thermo Scientific 23 ) , 5 ) ,
PRI IgG-HRP  EHi % [gG-HRP EHT/N il IgG-
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HRP(KPL/A#], 32 [ ), Elite ABC Kit(Vector 23 ],
EH), FITC 454 P/l 1gG . Alexa Fluor594 45 &
D Pt B 1eG (Jackson Lab 23 7], 3 [E ) , Annexin V-
FITC .PI/RNase J¢ % (BD /A w3 ) . OPCs 54>
B FE : 1%N, . 2%B27 1% 5555 % (Gibeo 23 ] , 32
) .0.01%BSA .40 ng/mL ALZF4EAN i A= 1 P 2 (fi-
broblast growth factor 2, FGF2) (Invitrogen /A H] , 3¢
) .20 ng/mL I/ AT A A2 K P F--AA (platelet de-
rived growth factor-AA, PDGF-AA) (Sigma NI
) il A DMEM-F12(Gibco 28 H] , #£[E) Hi . OPCs 43
B IR 190N, 2%B27 1% 5 & .50 pg/mL i
B2 40 ng/mL T3(Sigma /A A, EE)MA DMEM-F12
o1 ng/mL BER B 225 552 1 (ciliary neurotrophic
factor, CNTF) (Sigma 3 ) , 3¢ ED #REHS A

MyCycler #IE B PCR {Y (Bio-Rad A H) , 3£ ),
VKRV AL BXS T 2 IE 5 58 B s K2 DP70 AU ]
BRE R G (Leica A ] 72 , 88 # D) AL (RMC
ocF EE) L JEM-1010 5 (JEM A F L, HAS) ;
B A HL KA M L 3k ##  Bio-Rad ChemiDoc XRS™ %
F 55 (Bio-Rad 2~ Hl , 56 [F) 5 Ho 28 0h BR WL 48 1Ed 53
P (magnetic activated cell sorting, MACS) #¥ & Anti-
04 2k (Miltenyi Biotee 23], #%[E ), BD FACS-
Calibur 93 =040 AIAL (BD A H], £ ) o
12 Fik
1.2.1 AR EE

B EAT BT R (295 mm) , 2 I, Miao 255 )7
454 PCR N M BstE 1 BT, 4 /N BRAE R Y
1.2.2 BrdU 4%t

Z: 0 Zhu 57 /N BrdU bRic, B e xf 6 H
W4 PTHrP K1/ ERU A5 WT /N, 45 6 o 3o I8 s vE
510 mg/mL BrdU % (50 mg/kg) , 33+ 3 K, BrdU A5
01 dJa CEJRSE 7 H ) RREFALAE/ N L.
1.2.3 AP Bk

/NERCR 3% 18 T L 22 44 (4 mg/100 g 14 ) ¥
JERRIEIG , 200 MEFT PBS HEUE M 4% %2 S W E [H 52 .
i N e 871 AR v all o et 1| K o 2
4% 25 5 W i [ 7, 0 BE TR MR B /K, 47 R RS vk
YIR, R 16 wmo A 20 il & 2.5% 1% — 1% ) &
AT R BEIER
124 %EMBATE R ER BEH

PKIEYI A 2237 °C 15 min it T )5 , PBS i 25 OCT
LRI , 3%3) A K TE M S AL 15 min,
T —PC B TE R R BT MBPHi/A (1:200)4 CIFE
SR, IAE R AR IC PR B 1gG (1:400) 5 I 5

A 1 h, %70 Elite ABC 1R & ¥ % il 9% 5 30 min, il
DABJEY)E IR 55 min, TR R YL, 1% IR
A38,2~3 s, WK IEAL 15 min, RS BEORS K, —
H 2R I, P ER I o 1E B O e T s,
4015 HEE T oREEME , FIH Image Pro Plus 6.0
53K MBP BHPE AR 1 7358 (% ) =M BP BH P AR 5K
IR A LS T X 100% . A3 2 /0143 5k
Yl 85O
1.2.5 HIRLALR KK F E R miit 3

WU S IX pKA) A, 47 BrdU B2 Oligo-2 H s
XYL, e 0 PR AT o YT 482 mol/L £
1% 37 °C AL BH 30 min, 0.1 mol/L B ik £h 2% wh itk I &
10 min, 10% 9 1fiL. 7 & 4] 30 min, —Pr/ R PL BrdU
Fidk (1:1 000) K St Oligo-2(1:200) 5 F 4 Cit
W, ZHLFITC 456 9 B/ B 1gG (1:200) FT Alexa
Fluor594 45 & B Hi 4t 1gG (1:200) Z I 5 & 2 h,
25 pg /mL DAPLZE L Y44% 15 min, HYhE o IEE
ot AR 40 % H 8% R RAEEIZ, I Image Pro Plus
6.0 FX AT A MU THE S 5B, THER 400 F5 A0 5T T i
[X. Oligo-2 BH4: £ o %% . Brd U BH 4 48 o %% K2 Oligo-2/
BrdU XU HPEZEMIE . B R a2/ i3 sk bl 4%
FECFE,
12,6 wHIMEK

A M8 R B2 )23 B IR, 26 2.59% 13 — 1
A T 2% P 1, DU B A A R I A, B T TN T A
K, IRE R B L, kAT ) B ORI i e
T B AR B, i — B IR 2L 1T )
L BETR B S AT R AU, B S F B T SR
1.2.7 OPCs tm a3z 3 B oAk

2 W, Dineman %5 5 12247 OPCs 41 g I AR % 43
B35, R A 4385 5 H & PTHeP KI & [7) 55 WT
ANEROK G B2 J2 , 2 MACS 22 il v, B I HILARR
F1, 25200 H i 32 58 0y B 40 MR, 1 500 v/min 25
O J5 FFH MACS 2% iy T B 4, A7 4 At -4
1x 10720 L hn 10 WL O4 Ho 7K F5 10 1Y B 928 74 Bk
beads + 90 wL. MACS buffer, 4 CHEYEIFE 15 mino
2117 R F MACS 4l g 4336 #E 43 28 5 5 46 04 BHIE Y
OPCs. AFiEZME LA 1 10°4~/10L ) 288 5 T G 30
i A7 PDL/Laminin 4 # 1) 10 em 5 F5 MLPY , N A
OPCs 5221 IR, 237 °C 5% CO 325 NG 55
B KA, 7 d S AR AR FR A BfLLL 10 000 >/ em® 4227
Z R B4 A PDL/Laminin 085 19 /N5 3 F 19 24 L
B B 55, 320 40 L 4k 2 L OPCs 58 4 35 32 WA 75
REEFE3 d, REAIIC | 58 iR 17 Ki67 G (0 45 i
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FETHBE ST s BGHR o LA AT AL 15 37 , A A
SIAEIEFRUR B R O, 597 7 d S PR E )

fene
128 RmmeFRe fRMERAKERH
o

W25 24 FLAR TP A LG TR, TN 4% 22 R, =
JakE 7 10 mine JEACKE SR OPCs, Jin B v /N f bt
Ki67(1:400) ,4 CHWE &, MAEY R bR B0
/N TG (1:400) ZIEE 1 h, I 1 Elite ABCIR A
% %5 L9 5 30 min, I DAB JEE4) % IR i (4 5 min, BX
IR TR B B 5, IR AR TR A G, AR T A
K, ZHRE IR E . aERER T R
S, 2050 RA /N BT CNPase F044 (1:400) , 4 “CHE
B, DyLight594 255 1351/ 1gG(1:400) , %
IR E 1 h, 25 wg /mL DAPI'E IR Y4 4% 15 min, BUH
BEFR AR B 3% R, B 298 50T K 0 KU 1 R 50 B
o

TE B0 T W 405 B T R K
1%, Image Pro Plus 6.0 %K {4447 41 i 11 %% e K% 7
Bro THECKI6T FHMEAH R A 3260 iR - Ki67 FH
41 B B AR R I 1 40 B B < 100% o 1T %K
CNPase PHP:4RAEEL, FF0 525 100 4~ CNPase FHYEZH
LR 25 FE (M FR A ARG 28 BE A, BT AR - 3
FCEERE ) o BRSSPI 3 9Kk B R, Bk B R HAG
4APRES  BCHAT- 34 E Ry 4
1.2.9 AKX

BUFEARKE 3% 7 d 1Y OPCs , 22 JEE i 714 1k . PBS %
Y m PR AR MR O 1X10°/mL, BX 1 mL 200,
1 000 r/min 4 °CEL> 10 min, 3 Fi . #0111 mL PBS
HEYM, 1 000 r/min 4 CE.0> 10 min, 7 L35, BHE
20K, K4 B T 200 L Binding Buffer H, A
10 pL Annexin V-FITC 55 5 WL AL E (propidium-
iodide, P1){& 2] , i)' % i ) W 15 mine A 300
wL Binding Buffer, 1 h §_FHUR
1.2.10 7% @ ¥PiZ (Western blot) £ &

HBUBAC 357 d i OPCs, W 2215 97 8, 55 10 em
REFEM AN 1 mL RIPA Z3f# 0, vk F R 5 &) 3%,
13 000 r/min 4 °CE§.0> 15 min, WZHL 3, B 10 pL
F28 E 52 i e a0 A vk B . R &b KR
5 min, 1175 (78 VE S 2 -80 CUKARARAE ., B4 E A
FEAHL 20 pg ITEET 10% SDS-PAGE i, 110 V i J&
HLPK 2 h )5, 0.3 A fE 5% I 90 min, $ E FIR A 2
0.45 wm fLA2HY PVDF [ |-, 28 PBST I E)S , PVDF
FEINA £ 5% MRS W58y (4 PBST, 37 CEF A1 1 he —

Pt (Pt Olig-2 /A 1: 1 000 /NPT Rip HLA 1:400.,
/N Bmi- 1 HE4A 1:400 At PCNA FiiA 1:200 /)
L Caspase-3 P4 1:400 i pl6 1A 1:200 Hadi
B-actinHTA 1:1 000)4 CHFE L. PBSTUERLS ,
AR S 4 (1:1.000) , BRI E 3R 1
he VRIS N ECL & YGIR A, 2 H o0 U5
W PRAF B2 G . R Image-Pro Plus 6.0 #4443
MraLg gt e
13 %itFriE

& H GraphPad Prism 5 343647550408 43t S A
Kl S EE B AR R (x £ 50) Fm e W
2 [B) 5 e R FH Student’ s t-test A TA 275047,
P<0.05 W2ZERAGI¥E L,

2 & R

2.1 PTHrP NLS 5 C Rk k 2/ LML F &
OPCs ¥4 78 4% 7y o9 R ARAE R

ST ARG PTHrP NLS 5 C A5 /I FUBE
KB L OPCs H4 5 fie J1 MAEARAE T, 1 H] MBP %%
AL 0 S L R R R EE 7 H % PTHrP K1/ B
[F] 55 WT % BRI B A A2 I 0, >R H Brd U A
SR RPEDEEMEL T H % PTHrP K1/ OPCs 4
A HE AR

SRS WT/NEAH G, 7 H % PTHeP K1/
MR 2 2 A N ik B BRI SE 2 i X
(1) MBP FH P4 £F 2 1 R o3 e 2 IR (8 1AL, B)
H B2t SR —AIE S PTHP K1/ BB R iz 2 L JDF
A0S A5 i A A 1) B 2 008 i /L il 2 B S 7 T
ANKII) , U A K AR 1 % 28 J] LT~ o e A 22
(B 1C),

BED YA 25 R R 5 R WT /AR
7 H i PTHrP KI /)N FfE 5 X Oligo-2 BHME Y OPCs %1
B/ (47.00 + 4.04 vs. 17.33 + 1.45,82A,B) ,Br-
dU BH M 20 A B R AR 9 2D (129.20 + 5.91 vs. 51.50 =+
421, 2A,C) , H BrdU/Olig-2 XA 20 MR b %
FAA% (20.50 + 1.34 v5. 9.00 £ 0.97, K1 2A,D)
2.2 PTHrP NLS 5 C K % 8t & sF 4R 5P 3% F 69 v R
OPCs 3278 | = B -4 o %5 vf

T B Hf PTHeP NLS 5 C 2K S ik 28 X /N B
OPCs 451 PR T J 43 AL RE 1 10 EAZ R, S i R
5 H % PTHrP K1 /N % )85 WT /N BRI B2 J2 19
OPCs , A H38 5 T M AL RE T A ACAS

B B AN e a2 R R S ) H % WT /) R
kv, PTHrP K1/ BUK B 8 OPCs , Ki67 BHAE (1 14 5 40
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WTZH

PTHrP KI 4

= 301

@/_ OWT4H

X = PTHP K141
20
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=

i 10

=

ay

2 o

G R SR Y

WT/IN BRI B2 J2 2 JBRIIRAA oz b S et 2 2 A, B R=2

&

PNId

A RPEAIE G R 7 H il PTHP KT 5[5 WT /BRI 22 V3= A RS /NG BFIRAES MBP BHMELT 4k Y 23825 1k, AR =25 pm;
B:7 H#% PTHrP KI5 [R]85 WT /NGB N R TR0 MBP BHPE IR E 43%, 5 WT 4L HL#,"P < 0.01, 7P < 0.001; C: Hi %7 7 H % PTHrP KI5 [R]85

1 7 B# PTHrP KI 5% WT /MR AN K BERE £ B
Figure 1 The differences of myelination in the brain between PTHrP KI and their WT littermates at postnatural day 7

JifLET 3 R FEAR [ (20.67 + 2.65)% vs. (6.50 +
1.03)%, E13A,B]. Jiatas s PTHeP K1/ Uk
U5 OPCs 1, AVY/PI B PR T A ML A 7 3 0 25 T e
[ (3.80 + 0.42)% vs. (18.73 + 2.13)% , K1 3C, D],
Western blot 25 5 it 75 PTHrP K1/ R U5 OPCs Fiic
Py Olig-2 Rip & [ 438 7KF- T I 5 B4 5 AH 5 Bmi-1
PCNA 5 235 T M T-AH ¢ Caspase-3 25 148
IRTKAF- b 5 48 ] S5 i 2R 1 ple 2R R IR K
LIAEBE,F).

G S 2 D S G B 25 R R OPCs 2853k 5%
7 dJ5, 5 WT/NRCRIEAS MM HE , KT /N BRI T4
HE Y CNPase FH M40 0 %5 B U0 1o 35 2= 55, (H 41 g
WL G a0k, I /D, B Y £ 5 B I 2 AR
(58 706 =7 514 vs. 33 214 + 2 437, 3G,H).,

33 i

TEAIMII (5 S AL M 25 b, i NLS 51 - A
K Ie A% N M B S U B B EEEAT, FEA H 5E |
TR R EZAE A . WHTFTA , PTHeP 2 —

T Z D REIK , AR v Be B A A F PR, 1995 4%,
Henderson 28 5 JEiESE PTHeP &4 NLS, i B3¢
EHREEAZIFEAPUETAEN . FEits ki
PTHrP NLS 7E C A i ot U B N T2 2k il A7
WLAHMEIEFE " . f T PTHrP C A%t T PTHrP NLS
RAFNE A A 5Lk, #Ch #E— 2 0F5¢ PTHeP NLS #l
C R I % T AL , Miao 2 F RN TREF A,
TE PTHrP 25 84 i B R P AN S A T 1412 2R
BIPER A R TGA (R 72 14> BstE 11 1)
B, F TR RIS E ), 4 8 H 363K PTHrP1-84 111
ANFETK PTHrP NLS F1 C A 5t 14 /N FRAB AL R PTHrP
KI/NEL, PR KL/

PTHrP KI /N ERBEFENG 2 A2 4G o W9 e R
PTHrP KI/NMRA L RS L B LR , #2850 SRl &
HRIEESYRemE . BV SR, PTHP
Je HSZ KT 72 F63K T CNS Kl J2 )2 /NG
BESEA T PTHP Xt /0N A A 28 50 HAT 19
YRR, AT A & B #2850 J Schwann 200 L A9 18
FE A AP S BEF S $E 7R PTHrP HA B3 e i
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Oligo-2

WT4H

PTHrP KI 4

e~]
N
(=]

(@]
—
D
S

IS
o
—_
o
o

AN BT AL
3

551X Oligo-2 FHE
5 A
WL X BrdU P

:H 4

BrdU Oligo-2/BrdU/DAPI

(=]

T T 0
WTH PTHrP KI £

Sl
ZE 20
VR

. 52 15
S5 10
x| #H
TE S

, BR .

WT4 PTH:P KI2H WTZH PTHrP K14

A FRPEFICY AR T H % PTHrP KI5 [R5 WT /NI S5 1X Oligo-2 55 BrdU BHPEAIAT , 7 R =50 m; B: ¥ 551X Oligo-2 FHHANAEEL; C: 1 5
X BrdU BHEE40 %55 D - 78 55 X Oligo-2/Brd U S BHM:ANAEEL, 5 WT 4L %, "P < 0.001,
E2 7Hi#RPTHrP KI5EE WT/MNRiEDX Oligo-2 5 BrdU MR AMEIRIZER
Figure 2 The differences of the number of Oligo-2/BrdU double positive cells in hippocampus area between PTHrP KI and

their WT littermates at postnatural day 7

Jil il i e R A AR SRR R . {HA G PTHYP NLS ) C
R it it 2 XoF H R B A R4 5 ) Sy P R B
)20 FH i AN T 48, HovE OPCs 3958 70k 5 iy
S v A DG o

BCAS I 5 1 S A H MBP G0 038 40 Ak K L B R

— XS PTHP K1 /IS FRUR P 1) B o A 2t &
%E’m 7 H#& PTHrP K1/ U R B2 )2 V= Faf
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