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p8SaFEF X /INR KN BRI G E T eI

AR Ae EAeRET RwRwg T M £ T
(RN RF 24 B s IR A e 2 e, S 325027)

WE  PBKAKUE FBRELFRLING S L miesgsa. A=ty € 2@ 3%, P3KRE T A5
% F tm .3 &, Pidk e p8SaAepl 10M) s, ZAF 5018 18 F p8S5arh W #9 &K, AT H 4 1 KA R
BARAAYZTLERS P R . B sk, M Ep8Sark B 4 x4t B R #i(scramble). siRNAJR #i(sip85a-1.
sip85a-2)Anid & ik Ji 42 (OEp8Sa); 4% & 4 #N2am itl, 48 h/z, A & FPCRF HAA N p8S5ari FmRNA
# R AL, ME, ¥sip8S5a-1. sip85a-2. OEp85a/fikin s N N R KM, 4 A&, 148h sz i 7
R R BEAY 2T E A L. R EPCRER T S BAR, 45 £sip85a-1. sip85a-23 e B %
FARN2a 28 i P p8Sath Bl ¢9mRNA KX, 47 4] 30 F 9 H40%(P<0.05); it FOEp85aiijs, ft 2%
3 hp8Sar FImRNAR) &L, 29 4 5t B8 69 1245(P<0.01). BEAsd 444 R &R EGFPFEMAY 2T
B ZFHH R T, sip85a-1. sip85a-2. OEp85a/it 41 8 B &7 4 4% 2 /LY L #(P<0.05). A
A HNEF, p85aik B & BB A, Py 2Lt A2 AL A ERAEA.

KR R ERGE G I Pi3k; p85a; 5E PCR

Research on p85a Gene in Radial Migration of Cortical Projection

Neurons of the Mouse Cortex

Chen Linhua®, Cao Huateng”, Tu Xiaomeng, Wang Jiao, Li Xue*
(Ophthalmology and Eye Hospital, Wenzhou Medical University, Wenzhou 325027, China)

Abstract In recent years, Pi3k/Akt signaling pathway has been found vitally in cell multiplication and
regulation. Activation of Pi3k can modulate a variety of cellular functions. Pi3k consists of p85a and p110. In this
study, we aimed to determine whether p85a regulates the early migration of cortical projection neurons in mice by
interruption the expression of p&85a. First, we designed a scrambled shRNA plasmid as a control, two short hairpin
RNAs (sip85a-1, sip85a-2) construct against p85a and an overexpression plasmid (OEp85a); Constructs were tested
by transiently transfecting N2a cells. We detected the p§5a mRNA level by Real-time PCR analysis. Then, we used
two effective shRNAs to determine whether p§5a was involved in the migration of cortical neurons. Real-time

PCR analysis showed that p85a mRNA level decreased significantly after transfection with the plasmids express-
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ing sip85a-1 (40%) and sip85a-2 (40%) compared to control (P<0.05). Conversely, p§5a mRNA level increased
significantly after transfection with OEp85a (P<0.01). In order to quantify in utero electroporation results, we also

counted EGFP-positive cells in different bins. The results showed that all of sip85a-1, sip85a-2 and OEp85a could

impair radial migration significantly (P<0.05). These observations indicate that balance of p§5a has vital functions

in regulating migration of cortical neurons during brain development.

Key words

1ot i 19k JUL 152394 ¥ (phosphatidy linositol-3 kinase,
Pi3k) 2 41 il A T S8 0 1, IR AARE S
Ira) 240 JH N A 5 R LA AR, 1l T W Bkp85a il AL,
P FEp 110K o Pi3leif i nl A i 1ot 2 AL A 1ot P2 AL,
PEAL JUUBEEA E3 47 2 5 A= 13,4 — B 1 s M 1t JUL 1
[phosphatidylinositol-3,4-biphosphate, PI-(3,4)P2] A&
3,4,5-— i % 19 I Ik WL %% [phosphatidylinositol 3,4,5
-trisphosphate, PI1-(3,4,5)P3], ‘CAI ¥ nI4E 4 58 A5
R4 M b AR 6 A5 5, A FPIBKIN Z R4l R D g, X
= Ay n] il ok 5 Akt PHIX 45 & K IS Akt Pidk/
Akt 5 5 I SR T AR R I — 55 15 40 Y
Az A B A S R, )R ARAE T2 M T
o, B B M E T, WE. . A
LA ML TR R AR AR AL, 162 5 T A R
GIRE P FEIRNLALTE 2 PR B ) R
WA I p8 5 aik BRI 2 0 JTOREAE T/ BROK
2270, WEH X ZICIT R IE M, SR Pi3k/AktE
GIRARAE  E I A ST TH IR H, A ER R
KRG WA IRTT 25855 SR A AR YR

1 RS
L1 IR

TS 205 [ SEIT 9 T (institute of cancer research,
ICR)/IN B, K 2058 T30 N B2 RFR 2% 5 1) 27 5L 06
=5/ BB AP 25 98 41 Bfd(mouse neuroblastoma N2a
cells)3G 75 T N BE RN IR DG 5256 5
1.2 SRIuHF#Y

Superscript III Firststrand Kit. Real-time PCR
IR 7340 5 5 [E Life technologies/ w]; RNeasy Mini
Kit. PCR Purifieation Kit. Plasmid Mini Kit. GEL
Purifieation Kitl4 H 78 [ QIAGEN/> #]; DNA Marker
U K3 52 4 /8 W) T4 DNA Lignase. Hind 111,
Bgl 11, EcoR I, Not Ilj ANEBA W], SE 5 T ifs
B A Hg R 2 A Microm ) B HL. 2] 28 A (1)
Imager A27%¢ 't i U5 Fl1 52 [E Life Technologies 2 7 ]

cortical projection neurons; migration; Pi3k; p85a; Real-time PCR

Vill 7858 5t 52 5 B PCRAY

1.3 p85afRAIHIMIE

1.3.1 RNA-T#siRNAJT 4% (sip85a-1. sip85a-2) %k
MBI ikt MdsiioRE, s (R D,
W SR SE A W 5 s 1P 51, NN 30 pL TE
HHRG19); 95 °C 5 min, 28553 minf#s °C, 18k
MHA20 °C, f Jo Wik 5 I B 425 ng/uL.

1.3.2 siRNAJ#i(sc. sip85a-1. sip85a-2)49# &
M Hind 111, Bgl ILEpSUPERJFTRL 1-37 *CRUA 1) 1k 1
Jii, WLV EED) P = /N, F+H GEL Purifieation Kit
B Ak IR TRL S I T4 DNAE R, 16 °C 16 h, K
JEOREMlIsc sif | WIHEFE, 4k =Py it 2 Kk s,
T ImL SOCHEAA, B 20 pL L =in A\ 42 LBR: 7
B, BIsguii, 37 °Cil e, HE W F &8k i, &
T10 mL &5 A AmpFLBH; 7R, 300 r/min, 37 °CHE:
W, 5% ) F Plasmid Mini Kith2 BT R .

133 T RZA(OEp8sa)fisatgysd  Wilid&ik
SIFEH (1), BEATPCRN, 9788 H i 1 B, 1
GEL Purifieation KitH| [z [H1 H B 7 B, FH0 %5 58 ;
F EcoR 1. Not T¥t H () v Bt pCAGEN ik T-37 °C
OB D) L. H BRI B D) P 0K N, 9 F GEL
Purifieation Kit#| B4k [R5 44; 16 °C F T4 DNA
HEFERG16 h, e TORLAT H 1) Bod 4, i e Py v
KA, N1 mL SOCTAA ; HL 20 pLHL 4™
YIMAZLBE: IR b, YA, 37 °Cid#d; ok

F1 siRNAR I FRixp85afihi 3| ¥F5)
Table 1 The primer sequences of plasmids with

siRNA and OEp85a
F FEFI(5'—3")
Sample Sequence (5'—3")
sc gca aac tce gte tge aca tta
sip85a-1 gct cta ccc agt gtc caa ata
sip85a-2 gca caa tga ctc cct caa tgt
OEp85aL atg cat gca cga att cgt gcg gge cgtata g
OEp85aR atg cat gca tgc ggce cgc tee gag get geg tgt ¢
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B 2Pk, BT 10 mLE 3 Amp(LBR; 7230,
300 r/min, 37 °CH% # 1 #&, 5% /5 HIPlasmid Mini Kit
FEWUTTHL .
1.3.4 3T Fsip85a+OEp8sai¥ity bl &%
HY10 uL sip85a)fikifl10 uL OEp85afiiki, Mt ik &
W, T Ja SRR BRI
1.4 Real-time PCR777EH2I N2aZi Bl p85aZt H
BIRIEIER

¥ sip85a-1. sip85a-2. OEp85afiiki, F Y4 6
FUAR PG IEN2a i i L, 1 3SR 5 scrambled
TNt HRAH o B G5 I N2a i g (340 52 90 2H + X A
7748 h)m, A4 e, HIRLTIAFIZLA# 41 M, RNeasy
Mini Kitf2EX4H g RNA, H Superscript 11 Firststrand
Kit# /8 cDNAJS, FISYBR Green fbric Jy i AT
Real-time PCRIG M 441 1) p85aKk N3k, L f-actin
N WS EEH (51975 B-actinL: cta caa tga get geg
tgt gg, f-actinR: acc aga ggc ata cag gga ca), p85a’k
HFrIE R (5197 7p85aL: cat gta cac cac ggt ttg ga,
p85aR: tge cac agt tta tat ctg tct tgg). Real-time PCR
SNAK Z 425 pl, £44512.5 uL 2xSYBR Green mix,
1.25 pL 20%Primer, 1.5 pL cDNA, 9.75 pL ddH,0. &
IREFE s 50 °CTIHA2 min; 28595 °CTRAZTE 10 min,
95 °CAZTE15 s, 60 °CIE KIEM60 s, 14 I s W40
(T
1.5 /NERARRR KRN A BB A% AL

15 W BRELS.SIN R 9 2 5, I 1 L, [ e T
SRR L, RS W 2 B ES . DIOT IR O 2 e 1
B, R & 0 5Ok (sip85a-1+ sip85a-2. OEp85a.
sip85a+OEp85ait ki 441 S5 41, sc % )4
PR NG %, PRI B S ¥ T A r bR ), 2
17 H i 7 AL ADNACREE 28 HiK40 V, ko i
150 ms, SELSIK, [AIRE950 ms). HLi3~4 15 T
BRI R, S BRIV RIR, BTG EAph

1.6 REBRAGNHEZETEIBER

2 W tﬂ.%?ﬁé]\sc\ sip85a-1. sip85a-2. OE-
p85a. sip85a+OEp85aithi 1)/ [ A7ik4 dJF, ﬁﬁéﬁﬁﬁfﬂ
FIVEALBE /N B, B B 2 A A i 5ok,
IR 4 °C N 4% PFA [ & i %5, ﬁﬁﬁm%x&ﬁ?
4 °CHRYPUK; OCTHM, WA VKRG, 23 °CF25 pm
UKERY) s NN .58 EGFPHLAA, PBSUE 5 PR
PERIREEL B, 505 IS AN 2R TC T RS JF 401 AR AT
1.7 Hit=EA*

45 v 2% 43 M1 K HISPSS 16.0%K 1 11, Real-time
PCRECHE 45 5 rbr: FERIACHE = H F5 3 Bl (Clew) - 3
B IR (Coonwor), 52 560 K03 FH 2132 7 M 0 435 5056 &R
R TCTH B LU S teoR, A Moo dn R &
A, 45 % LimeantS.D. X k. 48t 45 % e
R, P<0.053 7R 2 ¢ A 4245 3

FR

2.1 FRAHAEBIEIESER

scHlsip85aly i by 26 48 I v 0 3 £ Ik 8 W] &6
H1 Promoteril] J77, 45 5% 151975 56 42— 2.
OEp85aft it PCR;™ ¥) K /N 21 650 bp, B 5 p85alf]
SEEEYRIG X, p85a)Fi ki L pCAG-F Promoteril] ¥ 5 28
NCBI blastn bt X, &5 H 5 p85att ImRNA S 15 X /7

H— (K1),

2.2 N2aZfipads 3 ok R EE HIRNA Bk 45 R

N2a4il il Zisc. sip85a-1. sip85a-2. OEp85af%
448 hJi7, HIRNeasy Mini KitfZHU 40 ERNAJ, HL5 pL
RNA: i, BEATRNAFLUKAGI . 45 SR an B2 R, 41
FEA R AR RNA SR AT 5038, R AR, BIA728SHI18S 4%
Wy, AT R S .
2.3 FEEPCRIGN/NRAEPR BEE Rp8SaE ERYF
KIER

H  HE TORL(sc) sip85a-1. sip85a-2. OEp83a
J5RL  YeN2adl fl, KF 7748 him, YR 4N A $R L

Mus musculus phosphatidylinositol 3-kinase, regulatory subunit, pohypeptide 1 (pB5 alpha) (Pik3r1), transcript variant 1, mREMNA

Sequence ID: reflbh 001024955 2] Length: 5333 Number of Matches: 1

Range 1: 241 to 300 GenBank Graghlc

Score Expect
111 hits(60) 42-23

60/60{100%,)

Query 1

Identities Eaps
0/60(0%)

Strand
Plus,/Plus

GTGLGGECCGTATAGGTTTTARART GAATTCCARGACACCATTACAMGARMGCCGGACT 60
CLELECL L LR

Shict 241 GIGCGGGCCGTATAGGTTTTAAMATGAATTCCAMGACACCATTACAMAGAAAGCOGGACT 300
1 p85aEFblastnZh R
Fig.1 The result of blastn for p85a
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sip85a-2

sc sip85a-1

OEp85a

E2 N2aZfifERNA R KE
Fig.2 RNA electropherogram of N2a cells

mRNA, FGapdhZt A AE K N 2, K Mp85a 4 i
mRNAR & 15 BL(EI3). 45 W BoR, 5 X fschl L,
B YL o B Fisip85a-1H1sip85a-2 )5, p8iatt A [1)
mRNAVKF B W FEAIG, 20 0 0 R 190.445%, Fiit 2
ST, %2 AT B R (P<0.05); Tk LIt RIA
(OEp85a) i i J, p85ak [F [FImRNAZR 1A W & 7t =,
DR IRALI 1248, et iR W), 2 BAT 3%
PE(P<0.01). Z5 b, FRATIA A 4 BURI RF &
BAVRAER, v T IE 525
24 MRBREEEEKEINE ERELMETEBFER
LR L Nsc sip85a-1. sip85a-2. OEp85a
FORLRN G, S 98 6 e . 25 RaEIsprs, A
T mAHp58altift FH, IATELT7.5/5 B f2 2
I3, AKICHCP. 127 VZ/SVZIX, X e Ye 40 o 75 [z
AR AT G o3 b o 45 R, T3 YesclP i Fr
o, Z4760% 1 41 B F BICPIX, £519% (K% Je4i i
R TIZIX, M221% 40 Ak T-SVZ/VZ; et i b
B2, e Yesip85alty i JvHh, i B AEIZIX 1 Ll A5 Y e 3
I Hrsip85a-1430.0%, sip85a-2433.2%), iL# &

SC

sip85a-1

1Z

SVZIVZ

sip85a-2

—_
[es) (=]
T T

Relative quantitaty

B N
T

2+

I * *
0 1 = I E 1 )

sc sip85a-1 sip85a-2 OEp85a
KA, *P<0.05, **P<0.01, SLH 41 Risc4l EL 4K .
*P<0.05, **P<0.01 compared with sample of sc alone (Student’s ¢ test).
El3 p85aEEaIEEPCRE RE
Fig.3 The results of p85a gene by quantitative PCR

CP[1 L A7) B 2 ik /D (I Hsip85a-1447.6%, sip85a-2
H143.2%), SRTTTSVZ/VZIX (40 % H I A R DU 2
72 S (M rsip85a-1422.5%, sip85a-24123.6%). X
R FAT]: ARG KA SR T p8Saki A ¥ ik ]
RS AIZTCIE R ITH . A4, Hp8sakk Kk
RN, 2w e R FAERMRER? b TR
UEIX — AV, BA 1K e ik Rk TR OEp85alty i
HEAT 0T, SRR Hscdl thi, it Fikp8Sat A
Je, IR FIRE KA S, CPIX A 2 o e Bk /b, 2
H18.8%, T BAZE1Z(OEp85a 438.9%)MISVZ/VZIX
() 41l B2 W 5 19 22 (OEp85a 4142.3%)(P<0.05). X it
Y, iRk p8salt I, [FIFES MM T i) IE
T#. 2k b, RN EW B, p8Saki /LI 475
Bl P, S P o 22 e B8 0 AR Pl o T A H (14,
KI5 H1%2).
2.5 BEERWH KL EHRETIRIFR

A T HEBRRNAGT 0 W] 58 A7 A5 AE4RF 7 11 1) [a) &,
PAi K sip85a+OEp8Saitd £ I TR AN /N FUE IR, T

85a

sip85a+OEp85a

OE

El4 DR AR RBAHETIEBIFREQ20x)

Fig.4 The radial migration of cortical projection neurons in the mouse cerebral cortex (20%)
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Table 2 The cell counts of different cortex regions in five experiment groups
NEEER
X i 'T [EEERY
. Different group
Regions - - -
sc sip85a-1 sip85a-2 OEp85a sip85a+OEp85a
CP 59.943.9  47.6+3.0F  432+2.9° 18.8+2.5¢ 59.0+3.5
V4 19.1+2.8 30.0+3.1° 332427 38.9+3.7¢ 20.0+1.6
VZ/SVZ 21.0£2.5 22.5+2.9 23.6£2.1 42.3+2.1¢ 21.0£2.3
K AL, L4 Flscdl g, “P<0.01, PP<0.05.
“P<0.01, *P<0.05 compared with sample of sc alone (Student’s ¢ test).
70 ¢ " sc . P31 & Akt( X 44 55 1 ¥4 B, protein kinase B, PKB)
Slp a- S S N ~ ~ N
60 ® sip85a-2 e AN T I B e 0 A T 0 5 1RO, AR TR Akl i
B OEp85a

wn
(=]
T

msip85a+
OEp85a

3] W P
S S S
T

—_
S
T

Percentage of cell position (%)

S

CP 1Z
Cerebral cortex of 3 regions
*P<0.05, Lscdl Hb#
*P<0.05 compared with sc group.
E5 SRR KR E XE B A AE 5 7

Fig.5 The cell counts of different mouse cortex regions in

VZ/SVZ

five experimental groups

RGO E PN E TT RO Dl &5 S 4R E]5
Fiow, HschE it Eb 8, # Nsip85a+OEp85aiie £+ it fi
(R 2 TCIT RS WK B2 1E s o sip8Sa i or i S 1kl 41
p85a# ik, MOEp8San] LLik K ikp85atkAl, Wi H i
iR Jap8Sak IA MK I 22 1IE 7 /K1, M & cit#
WALIEH o [FIFE, 2SR SE T Z 5 THip8Satt
PRI S5 45 SR IR e 2k

3 itie

Pi3k 5 I Ji 53 8 T g BE R, 2 LI 55 1% R 19t
JULIE(PT) F) 2 2 I, PIAE o 400 o JE b 25 s e ol =
B, AR R EM10%. BT T
SR S AN R M S RO R Pi3k . PIBKIFIIE
BOEA PR T R S B AT R A IS 2 BRI 1)
AR R P2 RO B R U AR R, 51 R IR %
D40 T M S s S — b K B PR 9B (rat sarcoma,
Ras) & A Fipl10 5 #: 45 & 3 B . Pi3kIE
AL IR PIPUR AR AL, AL 1= 4P1(3,4,5)P31E
A AT, AR RS SR NG LA PI(3.4,5)

BRI Z PO WG, Rk 5 NI, AT
Pi3kI 2 M Ihfe, R4 DhRe" . ST AF R AR I
Pi3k/Akt¥ Sl B AR 4l M g AL AL T, T
S AR R A T

Pi3k/AKH 2% 1] 71 AR K R pl28 Te i Tk
AT VRS, )T o 20 G I 1 A7 05 A6 A R R I
B IR AR AN TOAF IS (1 1 FH AN AN 3ok 40 i ff 4
P Pi3k/AKtIE e, i n] 18 ok 28 4 it 2t Sz g 5 ) —
AN 28 GH AR S (10 AH A H, A%l 58 2 5 Pi3k/ Ak oh]
T A4 W AE 35 7 A Y, AR A B4 2
LR T Y B ARSI PTE TR . Pisk/
AR AN o 5 Sk R A i i AR AR RIBE T, A
HEZ 5T g,

Lijima &5 L B 57, e ILP3kIE PRI i 4 22 T
ML . 20MIT RS2 B A AP 22 R, 4 AR
KIS R TFINAT, W e — RAVEN RN . 1T n] it
R 5 R B QB T AL, AN SR N —
Ui J F PR AL A0 R 3 et P A A e A i R R 4 2R
It 5, TSGR S 5 B e a7 ) R B A B,
AR TTIT I FHLHIE IR KR L B2 4ok
S, AFLIE 0 A/ A T R P 4 PR A5 O R AIE B
Z 5 eI 1K S S5 1 1 ot FE
PR TC= ey IR RS S i () i P 42 G T
PR PRETER FR . WU, K B = kB I R
Hh R AR I AR S A R AL, K T B 2 A % R L
Jg A i VR — BRIV B YER A RBEIN,
B AR PR RS EE S ACRE . ekl
TR B TE FORS A 2 ZERE ST, Aberg S
Pi3kfE & B H I HHHR A0 28 2R 40 R AR i A 7] X 35 17
RIEKCT A, H AL KPSk A 35 X #4500
YN LI AZ (1 5200
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Pi3k e 1 7 . FEp85afil i fb W FEp 11044 K,
PESASEREME K G R R TAFAER . XHps
TCIT B A A4 e 55 ), 24 AN 28 . i
AR S 56 & T WPk ) — 28 R I, FRATIXS Pi3kAE fif
LI B I E AT TIRAEIE . FeA 3= BT
(K& Pi3k (K] Fe——p85aik X, M IIsiRNA T4
Rt 21K kL, B eN2a g i, AS I H P sl Rk
R JR AR, M PR RPBKAE A E TiT
B . g5 R38R, THipssali i Zkik, # 5
B2 TCIT A Bt 1 Ik 28 TR R A i A £ 7T
TR . %8 LRTR, “FiipsSat K 2R 1K 7K 7 £F Al
Lot i AR .

DRI, A S 56 ) F /IS SR B AR BY, AF 5 p85akk
BRILE /N SR B2 & el #e . oAb i se a4 1,
A B F BATRANIR R Pi3k/Aktf5 5 4 3l i J
HAEm A ka5 E B, WHhp85aiiiid Pi3k/Akt
RSP DORANT WY E N Rl v e e
BN TCIT R 52 RE W, 0y PEIR 5w K A 8 1R 45
AT FEARIERE . S AN, X BRI ML PR . AL
ARG BRI . B BRSO . S AN
JUL AL 9 95 25 1) R ML LA o 5 X, [R) I Al T
HFEBEIT F B WEB e Wk Ay
PRl BRSNS AEES 7 B A o
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