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Analysis of Proteins Isolated by Two Dimensional Electrophoresis of
Mouse Neuroblastoma Cells (N18TG2)

Hirotaka KATO

An overall profile of the proteins of mouse neuroblastoma cells (N18TG2) was
obtained by isolation of 21,500 cellular proteins by high resolutional two-dimensional
SDS-PAGE using immobilized pH gradient gel strip for the first dimension. Forty-
five polypeptides were subjected to N-terminal sequence and/or internal sequence
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analyses, and the amino acid sequences of 30 of them were determined. Homology
analysis using the SWISS-PROT protein database showed that the sequences from 12
spots were homologous to mouse proteins already reported, including superoxide
dismutase, mitochondrial matrix protein 1 and alpha enolase. The sequences from
nine spots were homologous to other known mammalian proteins including pyruvate
kinase, stathmin and protein kinase C inhibitor I , but not to mouse proteins. The
other nine sequences did not have homologous proteins in the data base so far report-
ed, indicating they are unknown proteins. The results were tabulated together with
their isoelectric points and molecular weights. The 45 spots of the 2D-gel of N18TG2
cells were compared with corresponding spots of those from each of five mouse cell
lines (FM3A, L5178Y, P3-X63-Ag8.653, ST2 and Y1) which are distinct in their
tissue origin. Five of these spots showed an increase in the amount of the protein in
N18TG2 cells.
another one was an unknown sequence, and the others were not detected in sequence.

One of the five spots was ubiquitin carboxyl-terminal hydrolase,

The potential data obtained concerning amino acid sequences as well as biological and
biochemical characteristics by extending these analyses with proteins on 2D-gel may
provide important information regarding cell differentiation, cell proliferation and
transformation and may be useful for the diagnosis of neuroblastomas. (Accepted on

(BE22% %45 1996)
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Fig. 1. 2-D PAGE separation pattern of polypeptides from mouse neuroblastoma cells (N18TG2). Polype-
ptides were separated in the first dimension by isoelectric focusing with an immobilized pH gradient strip
between 4 and 7. The polypeptides were separated in the second dimension by SDS PAGE with 12.5%
Duracry 1. The profile was obtained by silver staining. Abscissa : pH range 4 (left) to 7 (right) ;
ordinate : Mrx10=2. Each spot with number was subjected to amino acid sequence analysis.
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Fig; 2. CBB stéined bol&peptides on PVDF membrahe which Were tr.

sblotted from the 2 -D PAGE of Fig.

1. Abscissa : pH range 4 (left) to 7 (right) ; ordinate : MrX10®. The numbers in the profile are

corresponded to those in the Fig. 1, respectively.

decreased compared to that of Fig. 1.
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Fig. 3. Chromatogram of peptides extracted from
PVDF membrane in situ-digestion with lysyl
Endopeptidase. Peptides were detected by UV
absorbance at 214 nm. Two peaks denoted with
arrow were subjected to sequence analysis and
their sequences are shown, respectively. Amino
acid were designated by a single letter. X :
unknown amino acid
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Table 1. Summary of information for polypeptide spots from mouse neuroblastoma cells (N18TG2) @

S P) N-terminal ©
PO 1dentification Source  Mr/database ¥ M/ gel ® Sequence data © denti
no. pl/database d) pl/gel e) Identity
1 Actin Human  Blocked YPIEEGGVTNNXDME 86%
42,009 15,400 AGFAGDXAPRAVFPSIVGRPR 100%
5.02 4.64
2 Stathmin Human  Blocked ESVPDFPLSPP 91%
17,171 17,500
. 5.68 5.63
3 Phqsphg;i(éliylethanol Bovine  Blocked LYEQLSGK 100%
amine-binding 20,854 23,500
protein
7.35 4.8
4 Proteinkinase C ~ Bovine  Blocked KAQVAQPGGDT 91%
inhibitor 1
13,900
6.36
5 g,uperct)xide Mouse  Blocked DGVANVSIEDRVISLXGEHS  100%
1smutase 15,811 16,100
6.04 6.08
6 Mitochondrial Mouse  Not blocked * AKDVKFGADARALMLQGVDLL 100%
matrix protein 1 60,941 65,400
5.83 5.31
7 Probable protein Mouse  Not blocked * SDVLELTD 100%
%ﬁlﬁé%de isomerase 56,621 63,700 AASNL 100%
5.95 5.82 VVVAE 100%
8 Mitochondrial Mouse  Not blocked *ASEATIKGAVVGIDLG 100%
stress-70 protein P 73,800
5.48
9 Heat shock protein  Mouse ~ Blocked SQIHDIVLVGGSTRIPK 91%-
family 72,400 TVTNAVVTVPAY 100%
5.23
10 Blocked not detected
_ 86,200
4.86
11 Ubiquitin carboxyl- Human  Not blocked *MQLKPME INPEMLNK 100%
terminal hydrolase 24,782 28,000
4.99 5
12 ATP synthase D Rat Blocked YPYWPHQPILMC 100%
chain, mitochondrial 18,561 24,400
5.94 5.37
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Spo %)) . . N-terminal © 9 o 0
Identification Source  Mr/database Mr/gel Sequence data .
no. pl/database d) pl/gel e) Identity
13 Tubulin beta-5 chainMouse ~ Not blocked *MREIVHIQAG 100%
49,671 38,400
5.17 5.24
14 Blocked not detected
_ 34,000
432
15 Heat shock protein  Mouse ~ Not blocked *DFFNGKELNKS 100%
family 37,300
433
16 Blocked not detected
_ 34,700
55
17 Unknown Blocked TQGPYDVVVLPGGNLGAQNL
25,600 VTTHPLAK
6.07
18 Blocked not detected
— 38,000
5.48
19 Blocked not detected
_ 71,800
6.4
20 Alpha enolase Mouse  Blocked XPDDPSRYITPDQLADLY 100%
46,993 44,000
6.38 5.55
21 Mitochondrial Mouse  Not blocked * AKDVKFGADARALM 100%
matrix protein P1 60,941 54,400
5.83 5.93
22 Alpha enolase Mouse  Blocked SPDDPSRYIGPDTLADLYK 90%
46,993 56,500
6.38 6.38
23 Unknown Not blocked *LHTKGALPXDTVTXX
30,500
6.19
24 Unknown Blocked SISNSH
33,100 SALTYDGALLGDRXLRVDIA

63
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S P) N-terminal * o
PO Identification Source  Mr/database ¥ Mr/gel Sequence data © Ldenti
no. pl/database d) pl/gel ¢) entity
25 Blocked not detected
_ 28,800
6.01
26 Unknown Blocked * PGGLLXGDEAPNXE
28.300 YLRYTPQ
’ LIXLSIDXVE
6.25
27 Actin Human  Blocked IEXGIVTNXXDMEXN 93%
42,009 15,400
5.02 4.76
28 Pyruvate kinase Human KXVNLPGAAVDLPAVX 100%
57,746 40,500
6.38 5.48
29 Alpha enolase Mouse XPDDPXRYITPDQLADXYK 84%
46,993 43,600
6.38 5.36
30 not detected
_ 23,500
454
31 Actin Human AGFAGDDAPRAVFPGVGRP 100%
42,009 13,300
5.02 4.8
32 Unknown KXXVXGYEXLRXS
13,100
484
33 not detected
_ 13,400
4.57
34 not detected
_ 63,700
5.76
35 Unknown KXIVAVASR
63.700 FXNXELA
’ KXFGGELVDFY
5.64
36 Heat shock protein  Mouse NQVAMNPTNTVFDA 100%
family 14,100

5.61
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Soob) N-terminal © !
POL™ 1dentification Source  Mr/database ¥ Mr/gel @ Sequence data ® )
no. pl/database d) pl/gel e) Identity
37 Unknown KXFYPEEVNDM
13,500 FYPEEVNDMVXT
5.64
38 not detected
— 13,200
5.71
39 not detected
- 18,200
5.16
40 Unknown KVQVQASIXQ
15,600 KXVQVDQV
511 KXVTLFXASXIPSTH
41 Unknown KXXTPLXK
16,900 KVAGQDGSVVQFK
4.94
42 not detected
— 17,100
4.88
43 not detected
— 21,700
5.2
44 not detected
— 22,300
5.13
45 not detected
— 16,300
4.90
a)  Homology search was carried out by FASTA program in SWISS-PORT database. A homolo-
gous protein with the highest score was tabulated together with its molecular weight,
isoelectric point, and identity to the query sequences.
b)  The spot number corresponds to that in Fig. 1, respectively.
c)  Present analysis ( X : unknown amino acid )
d)  These values were cited from the homologous protein.
e)  These values were measured from the separation pattern of Fig. 1.



256

e & % &

glﬂ!

(BB22% W4T

1996)

Table 2. Comparison of relative amount of proteins for each of the 45 spots in Fig. 1 with the 2-D gel spots

from each of 5 cell lines.?

NI18TG2"? FM3A L5178Y P3-X63-Ag8.633 ST2 Y1
1 O - @) O @)
@) @) O Oweak) [@)
3 Oweak) O @) Oweak) Oweak)
4 O @) O Oweak) @)
5 @) O O O @)
6 - - O - -
7 - O O @) o
8 - O O O O
9 — @) @) O @)
10 - - - @) -
11 - - - - -
12 O O @) @) Oweak)
13 - - Oweak) O O
14 O O O @) O
15 O @) @) O O
16 - - = - =
17 O O @) Oweak) O
18 O Oweak) O O @)
19 O O O O o
20 O @) O O @)
21 O Oweak) @) O O
22 O(weak) @) O O ©)
23 - Oweak) @) - Oweak)
24 - O O Oweak) O
25 O Oweak) O O(weak) O(weak)
26 - - - - Oweak)
27 O - O O O
28 O O(weak) O O O
29 @] O @] @) O
30 - - Oweak) O -
31 @) @) Oweak) - -
32 @) - - @) @)
33 O @) @] @) o
34 = - - - -
35 - O @) O(weak) O
36 O - @) - @)
37 O - @) - O
38 - - - - -
39 - - O O @)
40 O O O O(weak) O
41 O O O O(weak) O
42 - Oweak) O(weak) O(weak) O(weak)
43 O - Olweak) - -
44 O ©) @) @) @]
45 @) - O - O
a) "(Q" : comparable to N18TG2 cells; "O(weak)" : weakly expressed compared to N18TG2; "-" : none or little,

if any, compared to N18TG2. Spots 11, 16, 26, 34, 38 are specifically expressed in N18TG2 cells.

b) Cell lines
N18TG2
FM3A
L5178Y

P3-X63-Ag 8.633

ST2
Y1

Mouse Neuroblastoma

Mouse Mammary carcinoma
Mouse Lymphoma

Mouse Myeloma

Mouse Bone Marrow

Mouse Adrenal carcinoma
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