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Expression of neural cell adhesion molecule and
modification of its N-glycan in IdID-14 cells

Fa He?, Xin Wang*?, Jia Guo™?, Qi Li? and Feng Guan*?

1 Key Laboratory of Carbohydrate Chemistry & Biotechnology Ministry of Education, Jiangnan University, Wuxi 214122, Jiangsu,
China
2 School of Biotechnology, Jiangnan University, Wuxi 214122, Jiangsu, China

Abstract: Neural cell adhesion molecule (NCAM) is a glycoprotein expressing on the surface of neurons, glial cells, bone
cells and natural killer cells. NCAM plays an important role in the process of cell - cell adhesion and cell migration, and is
also a model protein to study polysialic acid. In this paper, NCAM gene from mouse mammary gland cells (NMuMG) was
cloned into eukaryotic expression vectors pcDNA3.1(+) and transfected into mutant Chinese hamster ovary cells 1dID-14.
The stable transfection over-expressing NCAM was obtained through the G418 selection and confirmed by Western
blotting. Due to unique characters of 1d1D-14 cells, carbohydrate chain of NCAM molecule can be easily manipulated with
or without adding galactose in the serum free medium, and this modification can provide the basis for further studies on the

effect of glycosylation on NCAM molecular function.

Keywords: carbohydrate chain, neural cell adhesion molecule, transfection, polysialic acid, 1dID-14 cell
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NCAM-140
(Western blotting)
NCAM-140 PSA
NCAM-140
1 #HETE
11 #
NMuMG
ATCC 1dID-14
Sen-itiroh Hakomori IM109
pcDNA3.1(+)
RNA
ReverTra Ace-a- T4 DNA
TOYOBO Hind III Xho 1 1 kb
DNA ladder marker DNA
TaKaRa Pfu DNA
Pro-Light HRP
IgG
T-PER Thermo
DMEM HAM’S/F-12
/ Life
Technologies Lipofectamine™ 2000
Invitrogen G418
Sigma NCAM ITS
(Insulin-transferrin-selenium) BD

GSL-II-FITC (Griffonia (Bandeiraea) simplicifolia
lectin II, GSL-1II; Fluorescein isothiocyanate, FITC)

VECTOR
12 7%
1.2.1
NMuMG RNA

cDNA NCAM-140
(GenBank Accession No. NM_001081445.1)
5'-CCCAAGCTTATGC
TGCGAACTAAGGATCT-3" (

Hind III) 5'-CCGCTCGAGT
CATGCTTTGCTCTCATTCT-3" (

Xho 1) ¢DNA PCR

PCR 94 C 4 min 94 C
40s 56 °C 45s 72°C 2min 30s

30 72 C 10 min PCR

1.2.2 pcDNA3.1(+)/NCAM

NCAM-140
DNA Hind III
Xho 1 NCAM-140
pcDNA3.1(+) 16 C
T4 DNA
IM109
LB 37 C
pcDNA3.1(+)/
NCAM-140
1.2.3
NMuMG 10% (FBS)
10 pg/mL 100 U/mL 100 pg/mL
DMEM 1dID-14
5% FBS 100 U/mL 100 pg/mL
HAM’S/F-12
37°C 5% CO,
1dID-14 5% FBS  HAM’S/F-12
12 h
ITS
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(1 1 000 ) Gal (20 pmol/L) GalNAc 10 ymol/L 20 pumol/L)+GalNAc (200 pmol/L)
(200 pmol/L) HAM’S/F-12 48h (ITS 1 1000
48 K" 1dID-14 )
1.24
pcDNA3.1(+)/NCAM-140 1.2.7
pcDNA3.1(+) 1dID-14 24
Lipofectamine™ 2000 6h 0.5mL 5% FBS
5% FBS 24 h 1 10 2x10°* 24 h
24 h 250 pg/mL G418 5% FBS ITS ITS+Gal
2 ITS+Gal+GalNAc 24 h
250 pg/mL G418 IxPBS 2 4%
NCAM-140 15 min IxPBS 3 0.1% Triton
10 cm X-100 10 min IxPBS 3
2 1% BSA 4 C
NCAM-140 0.7 pg/mL GSL-II-FITC/PBS 3h
1.25 NCAM IXPBS 3 Hoechst 33342 10 min
T-PER Glycergel
4 °C 30 min 4 C
BCA 5x ECLIPSE Ti-U  10x60
5 min 20 pg 1.2.8
SDS-PAGE 12 1x10°
0.45 pm PVDF 5% 2h 5% FBS 12 h
(1 1000 4°C 12 h 5% FBS ITS ITS+Gal (5 pmol/L 10 pumol/L
I1xTBST 5 (HRP) 20 pmol/L)+GalNAc (200 umol/L)
(1 5000) lh IxTBST 48 h 3 min
5 Pro-Light HRP IXPBS 2 2 000 r/min
Bio-Rad ChemiDoc™ XRS+ 4°C 5 min 1 mL I1xPBS
1 pg GSL-II-FITC
1.2.6 NCAM 30 min 2 000 r/min 4 C PBS
6 2x10° 1 mL 1xPBS
5% FBS HAM’S/F-12 24 h BD
FACSCalibur

5% FBS ITS ITS+Gal (5 umol/L
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2 BRI

2.1 BmERYEREAIIRRIEETINIE
NMuMG cDNA
Pfu DNA PCR
NCAM-140 2547 bp
NCAM-140 pcDNA3.1(+)
pcDNA3.1(+)/ NCAM-140
IM109

( 2 2
( 3) ( 2)
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GeneBank

NCAM-140
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YI3GIE

Fig. 2 Identification of pcDNA3.1(+)/NCAM-140
recombinant vector by enzyme digestion. 1: 1 kb DNA
ladder marker; 2: pcDNA3.1(+)/NCAM-140 digested
with Hind III and Xho I ; 3: pcDNA3.1(+)/NCAM-140
digested with Hind III; 4: pcDNA3.1(+)/NCAM-140
vector.

pcDNA3.1(+)/NCAM-140

2.2 FEARENEXEMN NCAM BYRIERER
EAbIE T HESERYIE B R
pcDNA3.1(+)/NCAM-140

1dID-14 15 15
pcDNA3.1(+)
Western blotting 6
NCAM-140 3A
NCAM-140
140 kDa 7
NCAM-140
1dID-14
NCAM-140

1dID-14/NCAM-140
5% FBS ITS ITS+GalNAc+Gal (5 pmol/L
10 pmol/L 20 pmol/L)

A
2 3 4 5 6 7

1
NCAM-140-~~---‘ .

B-tubulin euu e e = SE— S— —

B
1 2 3 4 5

NCAM-140 Sl queew ‘ - ‘

B-tubulin o > > c— o

3 Western blotting #i0 1dID-14 1 NCAM-140
R FRIx

Fig. 3 Western blotting analysis of NCAM-140
expressed in 1d1D-14 cells. (A) Lane 1-6: NCAM-140
expressed in 1dID-14/NCAM-140 cells; lane 7:
NCAM-140 expressed in control group. (B) Expression
of NCAM-140 in 5% FBS medium (1), ITS medium (2),
ITS+5 pmol/L Gal +200 pmol/L GalNAc (3), ITS+
10 pmol/L Gal +200 pmol/L GalNAc (4), or ITS+
20 pmol/L Gal+200 umol/L GalNAc (5).
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Fig. 4 GSL-II-FITC staining of 1dID-14 cell. (A) Left: cell staining with GSL-II-FITC; right: nuclei staining with
Hoechst. (B) Flow cytometric patterns showing GSL-II-FITC labeling of 1dID-14/NCAM-140 cells. 1: ITS+
20 umol/L Gal+200 pmol/L GalNAc; 2: ITS+10 umol/L Gal+200 pumol/L GalNAc; 3: 5% FBS; 4: ITS+5 umol/L
Gal+200 pmol/L GalNAc; 5: ITS only; Negative: cell didn’t staining with GSL-II-FITC.
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