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Using GFP Constructs Making and Transfection Technology to Explore
Mechanism of Syk(L) Nuclear Translocation

WANG Lei, HU Ying, SONG Xin- ming, WANG Jian- ping
( Department of Colorectal Surgery, The First Affiliated Hospital, SUN Yat- sen University, Guangzhou 510080, China )

Abstract: Objective By studying the subcellular localization of Syk(L) in breast cancer cells and the
mechanism of its nuclear translocation, explore the possible mechanism of Syk(L) tumor suppression function.
Methods Cytosolic and nuclear fractionation experiments were used to separate the cytosolic and nuclear cell lysate
of breast cancer cell lines BT474. Western blot was used to analyze the subcellular localization of Syk. Green
fluoresent protein(GFP) and Syk(L) nuclear translocation domain fusion proteins were constructed and transfected into
Cos 7 cells.The subcellular localization of fusion proteins were observed under fluorescence microscope. Results
Both Syk(S) and Syk(L) was found in the cytosolic extracts of breast cancer cell BT474, while only Syk(L) was found
in the nuclear extracts. GFP and Syk(L) s deletion(DEL) domain fusion protein was observed expressing in the cells
evenly. Fused IDB domain of Syk(L) was able to transport GFP into nucleus and congregated in the nuecleus.When
the basic amino acids 294K, 300K and 305K in the DEL domain were mutated to non- basic amino acids asparagine,
the mutated GFP- IDB (L) fusion protein lost the ability of nuclear congregation. Conclusions  Syk (L) is able to
translocate to nucleus from cytoplasm in breast cancer cell. The IDB domain of Syk (L) has complete nuclear
translocalization function, which is able to transport cytoplasm protein GFP into nucleus. The basic amino acids in
DEL domain of Syk(L) contains nuclear localization signal. Syk(L) tumor suppression function is possiblely associated
with its nuclear translocation.
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Syk  NH2 2 SH2 (SH2 domain)
COOH (kinase domain,KD) ,
SH2 A
(interdomain A, IDA), 2  SH2
B(interdomain
B,IDB) SYK
, i Syk
L IDB 23 Syk(S),
(deletion domain,DEL )
Syk

: Syk(L)
. SK(ES)
. Syk(L)
, Syk
L)

1.1
pEGFP Clontech Laboratories
,EcoR  BamH T4 ,
FUGENEG Roche
, G418 RPMI 1640 DMEM
Gibco , Hyclone
, Syk(N-19) Ki-67 Oct-1(C-21) Actin(l-19)
GFP (FL) Santa Cruz
, BCA
Pierce , 3,3 -
diaminobenzidine Spermide  Spermine Sigma
; DAPI Sigma
1.2
pEGFP- DEL Syk(L)
DEL (green fluorescent protein,
GFP) PCR
PCDNA3.1- Syk(L) M, 5-
TAGAATTCCGACTTGGTCAGCGG GTG- 3,
5'- ATGGATCCCTTTCTGT GGCCAGGCTTTG-
3 EcoR BamH PCR
pEGFP- C3 T4 DNA
PEGFP- IDB(L)
Syk(L) IDB

PCR © pCDNA3.1- Syk(L)

, 5 - TAGAATTCCTCAAAA
AATCGGCACACAGG- 3' 5 - ATG
GATCCCAGCAGCTTTCGGTCCAG- 3" EcoR
BamH PCR PEGFP- C3 T4
DNA

PEGFP- IDB(L)- M PEGFP- IDB(L)
, PCDNA3.1- Syk (L)- M®
PCR PCDNA3.1- Syk (L)- M
PCR Syk(L) DEL 3
(294K 300K 305K)
DNA

1.3
BT474  MB435
K562 Raji
COS 7 American Type Culture Collection

10% 10 g/L
100 U/mL,
37 5%
2.5 g/L
, 34d 1

0.02% EDTA

1.4
1x107 , 200 xg
5 min , 800 pL A
[10 mmol/L HEPES (pH 7.4),1 mmol/L EDTA, 1
mmol/L DTT  1x 1,

10 min, (Dounce
homogenizer) 12 18 (pestle
B .

, 95%
4 10 min,

400 pL B [50 mmol/L NaCl, 10 mmol/L
HEPES(pH 8.0), 25% , 0.1 mmol/
L EDTA, 0.5 mmol/L spermide, 0.15 mmol/L
spermine] 3 000 xg
4 5 min, 150 pL
C[350 mmol/L NaCl, 10 mmol/L HEPES(pH8.0),
25% ,0.1 mmol/L EDTA, 0.5
0.15 mmol/L spermine ], 4
20 000 xg 4 30 min,

3 000 xg

mmol/L spermide,
30 min,
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1.5 Western blot
BCA . 50 ug ,
- (SDS- PAGE) 100 , 1 3
: , (xs)
, Ki- 67(345 ku) Oct- 1
(110 ku) ( ) Syk(L)(72 ku) 2
Actin(42 ku) ( )
: 3 , Ki- 67 2.1 Syk(L)
( 1 100) Oct-1(C-21)( Syk
1200)  Syk(N- 19)( 11 Syk(L)  Syk(S)
000) Actin(l- 19)( 1 200) BT474,
, 1h TTBS , Western blot , Syk
3 10 min, 1A
TTBS 1h Ki- 67 1 T ; C :
6 000 . Syk Oct- 1 Ki- 67 ( ) Western blot
110 000 ,
Actin 14 000 N :
TTBS 3 20 Actin ( ) Western blot
min
1 SDS BT474 ,SYk(L)  Syk(S)
(0.05 mol/L Tris- HCI, pH 6.8, 20 g¢/L SDS, , Syk(L)  Syk(S)
5% ) , ; .
1.5 mL , : Syk(L) : Syk(S)
100 5 min GFP  GFP Syk(L) ,
1400 GFP , Syk(S)
110 000 Syk(L)
1.6 Western blot ,
Sy(L) . Syk K562 Raji
(DEL 1DB IDB) , Syk(L) , 1-B ,
Syk(L)
Cos 7 6 Syk(L)
1d , Fugene 6
pEGFP pEGFP- DEL pEGFP- IDB(L) pEGFP- IDB 22 GFP GFP  Syk(L)
(L-M , 24 48 h DPBS
DPBS/40 g/L Syk MB435,
30 min; DPBS , pPEGFP- C3 pEGFP-DEL pEGFP-
10 min 1 ug/mL Dapi/DPBS , IDB(L) pEGFP-IDB(L)-M 2 d :
10 min; DPBS , 20 Western blot , GFP GFP
min GFP- Syk(L) , 2
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, GFP GFP- DEL s
GFP-IDB(L) GFP-IDB(L)-M  MB435 GFP GFP-DEL 1pR() '3
2.3 Syk(L) IDB R

Syk(S) : Syk(S) 23
DEL Syk(L)
( 1A, B) Syk(L) , -
Syk(L) DEL GFP Rand
, Cos 7 2.d 2 Western blot GFP  GFP-Syk(L)

GFP  Syk (L)- DEL

Fig.2 GFP and GFP-Syk(L) domain fusion proteins’
, 3 ( 1) GFP-DEL 9 y(L) P

expression were examined by Western blot

0
GFP ,91% GFP: green fluorescence protein; GFP- DEL:GFP fused
Syk(l—) IDB GFP to DEL domain of Syk(L) protein; GFP- IDB(L): GFP fused
, ) to IDB domain of Syk (L) protein; GFP-IDB(L)- M: GFP
GFP- IDB 86.3%, Syk(L) IDB fused to mutated IDB domain of Syk(L) protein
GFP
A B
e (B) p . c 1 GFP  GFP-Syk(l) Cos 7

Ki-67 W . Oct-1

Table 1 GFP and GFP- Syk(L) domain fusion proteins’

localization in the Cos 7 cells (xxs)
Syk Group Cytoplasm Nucleus
- GFP 89.3+2.5 107425
GFP- DEL 91.0+2.5 9.0+2.5
PR — Actin GFP- IDB(L) 13.743.4 86.3+3.4
™ | K562 Raji K562 Raji K562 Raji GFP-IDB(L-M  94.7+17 5.31.7
1 Syk(L) The experiments repeated 3 times
Fig.1 Syk(L) translocating to nucleus
Subcellular fractionation and Western blot were carried
out to determine Syk (L) translocated to nucleus from 3
cytoplasm in breast cancer cell line BT474 (A), and
hematopoietic cell lines K562 and Raji.T:total cell SYK Zap70
lysates;C:cytosolic cell lysates;N:nuclear cell lysates SYK [45] Syk
24 DEL Syk(L) '
[6-8]
» Syk ’
(L) DEL 5 , 294
K, 300K, 305K GFP- IDB(L) Syk *
-M ,GFP IDB (L)-M SYK Coopman @,
: 1 , Syk
GFP GFP- DEL , ) SYK
5.3%, DEL MRNA

, DEL Syk(L)
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23]
Syk ;
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: Syk(L)
. SYk(S) Syk(L)
K562 Raji
Syk(L)
Syk(L)
 SYk(S)
o .+ Syk(L)
, Syk
NH2 2

SH2 COOH

, IDA

Syk

IDB :
IDB Syk(S)
Syk(L)
Syk(L)
DEL
, GFP- DEL
: DEL
GFP ,
, 23
DEL ,

IDB

23 (
, IDB

DEL )
DEL

GFP- 1DB

(nuclear localization signal, NLS)

: (Lys, K)
(Arg, R)E-*1 NLS
, SV40 T
PKKKRKY, NLS®;
, 10
, NLS®b]  p53
LPNNTSSSPQPKKKP  Syk(L) DEL
TWSAGGIISRIKSYSFPKPGHRK 5
; 292R , 294K , 300K, 304R,
, RIK

KRA

305K,
KPGHRK, 5

Cos 7

[

[

[

(4]

(]

6]

[]

8]

(294K 300K 305K)
GFP- IDB-M ,
, DEL

Syk(L) IDB ,
DEL :
Syk(L) o Syk(L)
: Syk(L)
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