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LICAM BN XHHEEHERNHIESEE

R
ARSI T RBE B ZE A RE, FE A 2100095 2ECBURAE N REEBEAZE A RE I 430060)

WE L1 AR5 T (L1 cell adhesion molecular, L1CAM) J& T #i & 4Bk Bt 20 1, J2 )8 TS Bk R G 1 2 s
PEER . L1 FEAEME RGP ERIE, ZHEMERGEKE, ¥ EEESEREN. LI RIS 5G5S H S, T LI
ThAeAE S T, HERET L1 M X A5 S5 5 SI4 FALEL, LU L1 B P X A 35 7 I8 FH B B A A B AR AE A cDNA SC 2 Hh i
EHEGEN, BOEMHEwFE, 247 DNA JPH 5 f RIS 2, B s B g i JLAN AN F R i, Heh— AN s o8
PAX6 s K1 hyidt— P8 L1 My XA PAX6 HIAH AR, b B LR DR B0 poRi e i s COS-7 4, Ho e 2L PTie Uk 5

T L1 JEA A PAX6 FIAHELAEM, $&75 L1 BN IX AT RES BT, ARSI D Refe fit 7 2Lk R,

KEIE L1 ARG F(L1ICAM), FEREXULAS, PAXG6, £ AU EAEH

FRNES Q189

L1 40 Jfo k5 B 4> ¥ (L1 cell adhesion molecular,
LICAM)fIFR L1, & RePZ g kb7, w1
T BERRE BRI — . L1 o2& 1 B o &
H, 2Ry 220 ku, %8 E AN 54 6 A4
G ER R FIRE S5 MR 5 AN AR s A 3 S5
W, RTRERNZ P AR LS A R A U S T e s X
& T BN DOMTROE TS 5% S0 L1 &
PR R AR ML e IT e, B ALK,
BORFRERK S M A RAE R B PR EEEHY, 5T
22 ) RNEZ A AEH OCHERA, L1 FERR SR v 5 |k DL
AR R B AL MR TR BIEAY, Bt
3 2 P R AR i R K R 32 EEREAE () CRASH 255
SEB L1 g N X (L1 cytoplasmic domain, L1CD)X}
T L1 DyRelEH 2, S8 CRASH 5 AER) L1
FEIR S AT 1 B T L1CDEL JLFf 5l vy LLE oL
M2 A L1CD Tiif 5 L1 A 3 fh i 22 S8k A2 K AT
USRI T A 22 L1CD 45 A 8 01 1
LI1CD {475 L1 DhRER 731 WL R A B 2 S H iy
CLAHRIEN LICD 456 E AA %, 4 [ (ankyrin)
R4S LICD 75 L1 AULSDH 40 7 e 2 a) i
AR, 25 L1 SRR AT Y. g if Ae0E
PR A ezrin 454 L1CD IMHECR L1 A0 4L,
7E L1 A3 B ph 20 58 AR R 43 S kg 224 0O
Clathrin adaptor AP-2 4 1 nJ L4545 L1CD 1) YRSL

RS L1 A0 RanBPM 454 L1ICD (1) C
B 28 AN FERR MY L1 R A MAPK/Erk 15 5
PRI ST S B AIMEE BT ) LICD 456, A
TF 90 R FH e B 2% A8 152 AR M i cDNA SC e i
LRI E AR, Hrp—Ah PAX6 AT, i
A LA JE i e % LU TEE AR COS-7 4 i uEsE T
L1CD 1 PAX6 MAHEAEH, A F D% H ) ge
(AH EAE AL T 4.

1 #R577E

1.1 ##

Jit ¥ pCDNA3-LIpBTM116. pCDNAG6-His
(6xHis tag). pCS2-MT (6xMyc tag), [ £ L40 Al
COS-7 Al UMK Ay AR o K2 ML I ST R A T
X% 22 N i Matchmaker ¢cDNA 3 JE iy +
Clontech 24 7] ; M BERE 77 HE T Qbiogene 22
Al ; DMEM #i 5% ) T Merck 2 ] ;
Lipotectamine2000 ¥% %% 1|l T Invitrogen 2~ #] ;
Protein G I i ¥ I T~ Pierce A #]; LexA. Myc Al
His LA T Santa Cruz A7) —HUF1 ECL AR
FI B GE Healthcare 2\ ).
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1.2 F& COS-7 4 ffd. 4% 48 h Ja WAL 40 Mo g AT 84, SRR

1.2.1 Bait ORI %E. DL pCDNA3-L1 444, PCR
P48 LICD (1 144~1 257 NEILR) I 9w 14 17 51
PCR 7= Wi i 43 ) 51 N EcoR 1 F1 BamH 1 7 15,
P AL G F1 pBTM116 ki % EcoR 1 /BamH 1 XU
fi U], DNA &t K B 1774, T4 DNA %
Bel & B, M 4] bait it ki pPBTMI116-L1CD,
Pl LR 468 o 2H O

1.2.2 LICD #l PAX6 H #% & ik Jit ki #4 & . LA
pCDNA3-L1 A ##¢, PCR ¥ %4 L1CD ¥ % i /7
&1, PCR =9 % 73 9 51 N BamH 1 #1 Xho 1 7
s, AW a4k 5 fl pCDNAG6-His Jii ki 28 BamH 1
/Xho 1 XUY), DNA &t sk W B P17~ 4, T4
DNA % # Wy 3% # , ) @& & 4 i ki pCDNAG6-
His-L1CD. P A i Matchmaker cDNA 3 gk A5 fi
PCR ¥ PAX6 14K 4t /741, PCR 7= 4 by
S GIN Xho T A1 Xba 1 47 15, 72444k 5 fi
pCS2-MT ki Xho | /Xba 1 XUHEY), DNA Bt
HL UK Pl ) 724, T4 DNA VER: M43, Mg
41Tkl pCS2-MT-PAXG6. Jig U R 345 5 T 4L TR
1.2.3  fitfAk bait JORL I EE L40. H] LiAc/PEG £
HAL TR pBTM116-L1CD %R} 140, %52 LICD
() 2 i B RN o Bt 3-AT MBI & Bk 61k
TR SD-Trp B IR ALK 77, 1R UV BERR )
H1T 12% SDS-PAGE, B EP I 5 NPT LexA
Pugk, FEFFE 1h, TS MABR S S EG
FRidB) —ht, ZHWEPFE 1h, Ve ECL A&
UL 5, PRIk kR iL LexA-L1CD fill & 4
FIBE P 7%, Bk A L40-L1CD.

1.2.4 % BEXUI% A8 07 16 N i cDNA 3C . 4% F
L40-L1CD % SD-Trp 5 773k, il %% & %2 5 W BF,
M LiAc/PEG % % 1k N i ¢cDNA X &, &
SD-Trp/Leu/His + 20 mmol/L 3-AT 5773, 30°CH;
3 ~5 K5 $k ¥k His B ST B, B AP
SD-Trp/Lew/His + 20 mmol/L 3-AT+X-Gal 1% 7 3,
30°CHiFR 5~6 K Ja Pk 5 € BH 7E ve B b AT WA KT
7%, MBS BRIEIRUTORL, H 1L E. coli HB101,
FEUL AD Prey JJURLHEAT B V) %5 52  SLHe 4K bait JTUkL
1 AD JFURL#) L40, ¥ SD-Trp/Leu/His+20 mmol/L
3-AT+X-Gal B5F= 5 FF SR 6 FH A AD JFORLIN 7
I3HT, D SE R IE4T BLAST /0, JFI6IE e vk Ik
DAL B B HE 2 75 55 Gald AD 1) B S HE fil /5

1.2.5 G ILyiie. K Lipofectamine2000 5 71K
pCDNAG6-His-L1CD Hl pCS2-MT-PAX6 JFi ki 3§ Y

LRIl Gl < A U < s S D £ 157
Mr, & FEIIMA S wg His PUikYLHE LICD, A
5 wg IgG TE N IAYEXT R, 4CHg 1 h, BOofd:
i, I 50 wl Protein G Biflgbl, 4°CH:i3h, &
DR YTYE, RIPA YE¥ 3 &k, X BiE, A
SDS-PAGE #H [ EAEZ i, &3 5 min, E5.0UK
£ OEE, MOTR B A MR AT 12%
SDS-PAGE. # i, Hifedi& LW th.—Hih Myc
Puik, LB B bRIC ) i T e, 4%
ECL 571 & 1 B 1 %

2 & R

2.1 Bait [REIAIFRIEFIBEE RIS

AL T pBTMI116-LICD [ L40 /% £} n] LA £
SD-Trp 5 7R 3L K, BhiE 3 A v B XTI br
pBTM116 44k (1) v FE AT W AR 5%, 3R ER 1
HEAT e i, VLT 1, St BTk B Ak (1 e B 6 0k
26 ku [1) LexA DNA 445 [X (LexA-BD), Tfij Bait Jit
FLEEAL IR 3 A e B AR IS TITH1K 38 ku [¥) LexA-BD
M LICD W& EE, Hh 3 5 RIAHEM, Frolof
BT A S, R SO BE AR SD-Trp+
X-Gal #5780k FIHEHE AL, Uil L1CD AL %
AR WAEIEE, T TR PR SOk B
T 3 5 T0BEAE SD-Trp/His K773 FRg A K, B W
F7 15 His leak, Jfr LUK I C A0 78 D0 AN [R) 9K 2 3-AT
(1) SD-Trp/His ¥ 773 FIA K, RILAIHIIE AR K
(R 45AIG 3-AT W JE 4 20 mmol/L.

ku 1 2 3 4
40—
. )

+—LexA-BD-L1CD

30-
55— 8 © +<LexABD

Fig. 1 Expression of LexA-BD-L1CD fusion protein in
yeast L40

Protein extract was made from yeast L40 transformed with pBTM116

(lane /) or pBTM116-L1CD (lane 2~4: clone No. 1~3) and subjected

to Western blot using LexA antibody.

2.2 cDNA XEHTHAFIPEM iERLE

T I W BE X% AT 0 e N il cDNA SR, A5
SD-Trp/Lew/His+20 mmol/L 3-AT 1% %3t I 3t $k ik
F 18 A~ His PHE 5B, 3X 48 57 [ $% A SD-Trp/
Leu/His+20 mmol/L 3-AT+X-Gal 5 F# 3L 159% 5~6
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RgHRA 2 DM BEREA. (20X 12 DR
AD Prey Jit Bi, 1 bait 5t ki 3t % fb L40 W%
SD-Trp/Leu/ His+20 mmol/L 3-AT+X-Gal 5 77 3

RIGUE, #RARHEE, RUENPBHYE R, WP Hr
AL HERSG UE A ILIX 12 A Ta gL 5 AN FEN P
Fhng 1.

Table 1 BLAST results of 12 positive clones by screening human brain ¢cDNA

library with L1CD as bait

Gene name Homology Encoded protein Clone numbers
ANK2 100% Ankyrin 2 1
PAX6 100% Paired box gene 6 2
CTSB 100% Cathepsin B 4
HNRPC 100% Heterogeneous nuclear ribonucleoprotein C 2
RADS2 100% RADS52 homolog 3

ST 5 Mk LICD 45 &8 H, i ANK2
HCERIE M LICD Fe 45 & it , CTSB.
HNRPC F1 RADS2 73l 9wt 2 5 i A il & & 44
RNA I TR DNA B BRI EE T, ARERESAC
UL B BH P 5 B (http://www . fece.edu/research/labs/
golemis/main_false.html), T1f7 | N [ — > by B 5%
T PAX6, A WAHRIEILA L1CD A B AEH . A
U, FRAIKI T ANK2 fil PAX6 5 L1CD HI%E 5+
MEAER, SRILK 2, Bor R PAX6(H 3 17)
SEAREBOE IR G FE R AL S, B PAX6 AN B R
PETORE, 1) PAX6 Al L1ICD — 2 AJ LS i 8 3 4]
(5 2 47), Ui PAX6 M1 L1CD FRAH T AE ] &
FES .

@

pBTM116-L1CD+pACT2
pBTM116-LICD+pACT2-PAX6
pBTM116+pACT2-PAX6

pBTM116-L1CD+pACT2-ankyrin

Fig. 2 Interaction between L1CD and PAX6 revealed by
yeast two-hybrid assay

Different bait vector or prey vector were co-transfected into yeast strain

L40. One representative colony from each co-transformation was picked

and streaked onto a SD-Leu/Trp agar plate (a) to make sure that both

vectors are transformed into L40 or SD-Leu/Trp/His+X-gal plate (b) to

check interaction. The plates were incubated at 30°C for 3~4 days. Blue

colonies represent positive interaction.

23 GRILIE

9 T BAFE L1CD F1 PAX6 7841 i 5Lt B4 S A1
HAEH, $L# Y LICD Ml PAX6 % & it ki 5
COS-7, FEHLANMZLfEY), F His PUAA e fie Pl vE

His-L1CD & 1 LA G EE, H Mye Stk ekl
#| Myc-PAX6 (/& 3), 1] L1CD #1 PAX6 JLUTIE.
1M His U B ITie AR 44 (1) 40 o SRy sl H)
TG T B2 YTTE e G 1) 41 Jf SR P B AN e 3L e g
JliE. X ek W IR, {5 COS-7 41 g 5L L1CD Al
PAX6 FrSeAH HAER.

Cotransfected CL + + +
Untransfected CL +
IP: His Ab + +
IP: IgG Ab +

Interaction between L1CD and PAX6 in COS-7
cells revealed by Co-immunoprecipitation

Cell lysates (CL) from COS-7 cells co-transfected with pCDNAG6-
His-L1CD and pCS2-MT-PAXG6 or from untransfected COS-7 cells were

Fig. 3

immunoprecipitated using mouse anti-His antibody or IgG antibody as

negative control.  The precipitated proteins were subjected to

immunoblotted with mouse anti-Myc primary antibody. HC represents

mouse IgG heavy chain.

3’

L1 B — s, HRA XA L&A
(T RE T 1T A ] HAT O 43R 1 L1 Mgy
X455 B AL . AREFUI I R RER A AR 4 5]
TIUA LICD gt i, b ss CaRIE i i
F1, U WIHE bRk h. deah, Gk PAX6 iX
—EN T, JEEAN R BLIGUE T LR L1CD MR ST
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24 PAX6 = BEA7E 4 M Az Bk #EAE R, M
L1CD %€ 240 A ], hH8 e A BAE
(R E R X, FRAT I CL AR I AH D RIF 5T 45 1k
179001 J5, INA L1CD fil PAX6 A HARH il g4
RAFFEB LY. KGR . VFZ R E AW
Notch. ¥&# #£8 FIHT A& APP. Cadherin 55 & A2 8
FIREA SIS B ARG Y, )8 i A Rg D) #I R
WO AT PEI AR X, presenilin BF— 2 7E R A 1)
TR TR P DX J 2 R T A A e R SR
Digem. L1 WagkAEEEEM E A Y], ADAMIO
FI ADAMI17 /i HAMX (1R U) 31T presenilin 2 5
P X D)0, i FLX SR (RS 5 L Ay
RGN RGBS R A K E TR,
L 0 R AR 2K R ) L1ICD Al g2 5 e i
P, AH R ELZ SR UE 4 e K I APP R R (A
APLP2 il N [X 4 presenilin V) H| 5 8E ML N, 454
Bk K~ CP2 11755 GSK3B 11 IA 1M e 12E AT /R 2%
X 955 19, y-Protocadherins Ji £5 R [t 8% [ B
presenilin ) 1B JEC ML A XA BLRE N B2 A A gk
v-Protocadherins A [ 5 455, B IE S il 4
TR I, PAX6 nJLAGE & L1 JEK — A 2
T H B HPD X 0 B0 L1 B %07, 84 2 5
L1CD # V) FIRE R s W5 12 N % 5 PAX6 TE
B A AT A Rt g A HPD X8k, i JH 35 L1
{0 DR SR g 2 A5 4R L1 AR X e 1) R I 21 4
M4k 5 v LU 5 & Integrin 45 51 42 208 41 i iE
B, i 4 R Bon AL L1 M 4h X a] LU
SR ICA I P S A K, ZE s IR,
A DI L1 R AEBE M E AR S, PR
A0 DX T 40 i A0 T A L I8 Th e T Y AR
R, AR TR M P e N AZ N 45 PAX6 ik L1
MG #5%, DIYERF L1 AW & s s s -, 4k
BRABEMEMEAMY), ERIERDE, 7R RS
(9 P9 AN X B kA S L1 2R BRI BE. DAk, A
WU 2 EE H FRgl 2 &0l L1CD Al PAX6 1
SEG R R L1 K I Ah PAXG #UIL M (¥ 5 5%,
T TR 36 FRAT T B8 R4 D 22 G T 0. 244K,
LICD It H e AR T2 5L, Al
Pkt BAUE L1CD 5 HoAth JUANI 1 H ok 2R
IR 1 256 SR L B (AR 2 i 3L

B2, AWFFERAE T L1 R X R PAX6 $ 5%
I FEAR N AR BAE T, #8808 L1 RN IX T RES
BIRESFERAT, IIRARGT L1 ShEgi At T m kR,

2 % x #k
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Screening and Identification of Interaction Partner of
Cytoplasmic Domain of L1

ZHANG Ling”", HUANG Xing-Han?
("Department of Neurology, Zhongda Hospital, Southeast University, Nanjing 210009, China;
2Department of Neurology, Renmin Hospital, Wuhan University, Wuhan 430060, China)

Abstract L1 cell adhesion molecular is a type I membrane glycoprotein of immunoglobulin superfamily. L1 is
expressed mainly in nervous system and plays important roles in nervous system development, learning and
memory. L1 cytoplasmic domain (L1CD) is important for L1 function by mediating signaling. To investigate the
molecular mechanisms of signaling mediated by L1CD, yeast two-hybrid assay was carried out to screen the
human brain cDNA library using L1CD as the bait. After sequence analysis and BLAST, several candidates were
identified. One candidate is PAX6 transcription factor. L1CD and PAX6 cDNA were cloned in expression vectors
into COS-7 cells. The interaction between LICD and PAX6 was verified by

co-immunoprecipitation assay. These preliminary results suggest that L1CD may be involved in transcription

and cotransfected

regulation.
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