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N ARBERCERREFFEVTHAR
MxyEEFE X EE LCRG1 BYIhEE *

ERBY HXR) £ £V ZERY pEE°
BEsAE? BEFD REL HEay e

(P DRI I g 13 A 0 e £ P B 2 T B, Kb 410008
PR MRS, Kb 410078)

I mRNA Z 5 Won R T I A S5 FE ] LCRG1, SR E K%L 1 W6 4 ) 3 (Hep-2) 14 K BT W] 8
FHIE . AR BT I, LCRG W] REAE 41 IRA 5 i S b R ¥EVE . otk — P HiF 5% LCRGI 1T 6E, N
RT-PCR FIVHR 00 B JE R S B6E 52, 2022 IRAEAXI1) Hep-2/LCRG1 41 S, 133%3% LCRG1, H. LCRGI HA7 B3 1
AN I R BE ). Al Hep-2/LCRG1 I Hep-2/peDNA3. 1(H)ZH B Z S E 5T, N A pH 86 (IPG) W1 e
Wik (2DGE), £ 0 1% 2 IR i 1 A B 44k 14D G 92 B3 AR08 o Bl I8 O A W v 226 RAT IT [R) T 1% (MALDI-TOF-MS)
YU R AR AL 3 . 198 T HE R . H S R BUF 1Y) Hep-2/LCRG1 il Hep-2/pcDNA3.1(+) 4 fitd 5 115
S TR A B HL UK 1% s 255 S R BT SO s A A3 T RS B AR UM IS8 08 T 13 AN 28 5t O 1) T 2 TR o 1R
AT I X RS Y T A0S 5% AN 40 M AR A T R N LCRGL W] R 08 i 1 9 1 S8 B 11 U 1R
TR LIRS, S LG AR T R, R AR R L O AT SLSE AR OR
LCRG! #V& 1 1 73 1 FLES AL T8 ik

X488 LCRGI [N, Hep-2/LCRGI 48 &, Hep-2/pcDNA3. 1(H)MM AR, XA EEK Pk, MALDI-TOF-MS,
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BEEDIE, FERMRPHRR A F R, B A R E
FRHES R739.6, Q5

W 1 S S0 IR o PR R R, B
KA. RER—ANZHEL. Z20RMERE, 524
BRI IR SR A 9%, 3 E A mRNA 257 8
NEEAR, FERE T — AN T s s A v S R IX
(17q12~17q21.1) [P 45 3 fif 78 40 il 5 ] LCRG1
(GenBank %555l AF268387)0-3, il it i) F 41 %
ik # & pcDNA3.1(+ )LCRG1, ¥ LCRGI1 #% 4t
Hep-2 M AL 2, K A% 3k DRD6F 40 i 1 2B K HL A
B S PRI A A O i J R o B R, A = A
BB C B ERALAL . — N (I T 1
el 2 515
AR TR R R AR A A A

R B AN 2B R A T LT BT 1
ARG R T SR B R A AN 2 R AL 3K n]
WS 5T @55 e ARG5S At
IENY OE SRS S U i SR UNL L E RN g L ST
IS R IR AL, MR T Ui 115 5 1% 508 %
52 AA T 2 I T P] LU0 U RAS-MAPK. A TGF-B
SR, IS5 R AR SR )i R,

BRI, BIRN % 52 52 LCRG1 W 45 1 B 1% 4k 2
Ji, KA BT PR LCRG1 4R HL .
AW FCN T 40 M7 bR e BE S, i T
Hep-2/LCRG1 F1 Hep-2/pcDNA3.1(+) 40 il & K44
SR VE. I, N A pH B R X ) R HE Ik B
AR 3B Hep-2/LCRG1 1 Hep-2/pcDNA3.1(+)41 it 5
(R (100, A5 317 0 N 4 11 151 2 e R0 o0 AT e . g
SN B B T A RS BIRHIR AT 4 28 b, 45
G AR BER A BRI S ENE 732, DUOHAS I
o T S TR A TR A B 1 . ) ] s B O R
B RAT I W) BT (MALDI-TOF-MS) M 34 1 48 2%
X Pt S R T T A 1) A 1 T HEAT S5 0 . AR 4R SWISS

*[E K F e SEHE S0 R R LRI I H (973)(2001CB510207), [H % H 4%
RF 23 4 % B30 H (30000028, 30240056, 30370642), 20 &5 40
T3 NA BRI 4 (BUE FRH R [2002]48), Wi R 4 FHE T K
FHE L T(04XK1001), 1 55 44 BHE 7 UM H (02SSY2001-1)
R4 TR T SORHIFIT H (Z02-04).

= E IR AL
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PROT 8 A2 (Ve S SCHRBE R, X 5685 H R )
MR FUTCREAT T AR e A2 AT RE YR, DA 4
i, FLSEHLE 2 LCRG 08 7 HI 0 23 T HLEE.

1 #MR577%

1.1 ##

1.1.1 2. Hep-2/LCRG1. Hep-2/pcDNA3.1(+)4l
Ji A = Rk Hep-2 40 [ ATCC 2.

1.1.2 EZA7). Tag DNA A 1008 34050 £
(Promega A ] ); TRIzol™ & RNA il #2 i 7
(GIBCOBRL A wl): 510 i Bl AWK
HRAT); Bk, 6 IPBEE(DTT). LB
T % S8 (NHLHCO5) it AUHR R 9 (Na,S,05) 54k
FE(CaCly) BFALBI[KFe(CN) )« H R IR 25 T4 24
B & - W - B8R (B (TPCK-Trypsin).  — 5 4 &
(TFA). K0T a- UL -4- FREEWFEIR(CCA). HLIR
By (Na;VO,).
inhibitor cocktail 1. phosphatase inhibitor cocktail 2
(Sigma A 7]); LM (Fisher A 7]); [l AH pH 6 T
KX 4 (IPGstrip pH3-10L, 13 cm). IPG 2% 1P i
(pH 3~10L). M % HL fi# 5T (pharmalyte, pH 3~10).
JREE. 2-D sl B A D bl S BT
P HRRET4E R S U (Hyperfilm™).
ECL # [ i BV 28 & Wl X 71 £ (Amershan Pharmacia
NFE]); PUBERR A I R R ve B B 4G10(Upstate
). PR A RS K L.

1.2 AiE

1.2.1 RT-PCR %€ 55 %35 LCRG1 1) Hep-2 4H Jifl.
WA TRIzol Ui W15 # /E, Hli42 40 i & RNA. H
2 pg RNA FE5L, B 1wl Oligo(dT),s (0.5 g/L), 65°C
AZPE 10 min, UK B3RV JE N 10 x 3% % 5% 9% v
W 2 wl, 25 mmol/L MgCl, 4 wl, 10 mmol/L dNTP
2 wl, RNasin 0.5 wl(40 U/pl), AMV [ 0.75 ul
(25 U/ul), JG RNA F7K#h 22 S AR 20 wl. 42°C
M. 60 min, 95°C Ki& 5 min, ¢K FBEA . B #5 5%
P 2 Wl HEAT PCR Y. 30 wl AR RALHG: 1x
PCR ZZ 13, 2 mmol/L MgCl,, 0.2 mmol/L dNTP,
LCRG1 k. Fif51# % 0.5 pmol/L, Taq M 2U.
94°C FiAZ T 5 min 5, 94°C45s, 52°C45s, 72°C
60s, 32 MEFR; 72°CLEM 10 min. =) 1%35 IEFE
s LUK AT I, 3 LCRG1eDNA J3 51 11 5| 4 -
V.F J 5" CG GGA TCC ATC GCG CGA CTC GTG
GCA GTG 3', VR & 5" GC TCT AGA GCA AAT
TAC ATA CTC ATA CC 3', ¥ ¥=4 K/~ N

leupeptin.  aprotinin.  phosphatase

896 bp.

1.2.2 20 PR v [ T RS 56 EBORE 250 A K S0 ) 4
JL R PR AL o T2, N FLBREERD, REALAE AR
500 4~.37°C. 5% CO, #57% 2 JH, Fisigedks, W
BElE 2, 0.4% 45 s deth, B P4 50 /N4i i
DA E 1) v B . AR5 5 A sCUTE S v B T % (%) =
(7 B K/ 2R 4 B B0 x100% . N FH G2 2 WA
SPSS10.0 73 #1 £ 41 41l i 1) 48 ¥ T2 B 50 Fn B2 % T8
1.2.3 4R ARG HhEE. 55741 AL 105 24 h,
J6 FHUKTIA 1 1xPBS ¥ 2 ¥, N ® 8
HuE R GEE D, 1000 g 250 10 min (x 2 7K) W
L. K20 1x107 A48, A 200 wl 2 i#
(7 mol/L J£ % . 2 mol/L i Ik . 2% NP-40. 1%
Triton X-100. 65 mmol/L DTT. 5 mmol/L PMSF.
4% CHAPS. 40 mmol/L Tris. 2% pharmalyte
(pH 3~10). 25 mg/L DNase I . 7 mg/L RNase A.
20 mg/L aprotinin. 20 mg/L leupeptin. 2 mmol/L
Na;VO,. phosphatase inhibitor cocktail 1 #lI
phosphatase inhibitor cocktail 2), Zifid N2 f# 1 h,
V34 RF R S min JiEds 1 7K. 4°C, 12 000 r/min /0
40 min, WEHL L3, 208 2-D s il S i e 1t
TR TR BT A . WP e S5, SEZHEAT
) 555 FL SR A

1.2.4  [E]AH pH B0 ) e FELTK . A {8 45 A4l
BRI B (150, RFLLRE BT AT R AT P B 1
2DGE. — 3 A4 18 (300 g 18 15 4R G
J12), A AE R 23 HT I (600 wg 25 A 5T T2 BT ).
2DGE - #2§% IPGphor %5 Hi 2R £ R 4t 18 B Al Gorg
SO 7y HEA T, — 1A (pH 3~10L, 130 mm x 3 mmx
0.5 mm)Z i ~: 30 VALH /KA 12 h, 500 V
1h, 1000V 1h, 58000V %A 3h S5H
RGNS, 7R IRAHAT T, RE e
K46 42 12.5% (1) 0.75 mm 5 B b, k4T
SDS- 2 1A 4 Bt Ji& %8 I HL Uk (SDS-PAGE). - [n] 7F
15C, M4 FREAT, S8Rk 2.5 W/ JIHL Ik
30 min, M5 17 W/ IEHLVKZ) 5 h, AR5
N2k BT BRI Ak FH e R R AR e 5 v L vk
3B % AT Y (0

125 & BE I 4 . B TE70 F % BIAX
0.8 mA/cm?® HLEL RS 73BT I b 43 15 1) 2 10 0 BB 1R 2T
Yk PN . TBS-0.1% Tween-20 ¥ fi# ] 1% BSA
AR 1 h, PR b =R R B PR (4G 10)
1:1 000 Ffi B¢ T- 7 1% BSA [ TBS-0.1% Tween-20
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W, 4CIFE . B AR AR I I A BT
BT 1:2 500, =EiEH 1.5 h. ECL A g6,
WG IR i I R

1.2.6 %% 53 Fr. 83 Imagescanner 47451 LA
J& LabScan 145 AR i) 2% 15 LA K i 1 ot B ] 1%
BEATHR R 4. R Discovery Series™ PDQuest
2-DE 73 B A 0 R AT skl DR PC 55 3 A
P Bl K ge vk 20 £ SPSS10.0 8 134T

1.2.7 MALDI-TOF-MS. 1% g % R 1) 8 11 5
T3 308 B W B B R DR G PR s BB 1 I (R
WUANBOE A, IR E A R E T
Eppendorf % ' , H 100 mmol/L Na,S,0;
30 mmol/L KiFe (CN), (1:1) 8 AT it 2, 2 5
100 mmol/L NH,HCO;. 10 mmol/L DTT F 57°C it
J& 1 h, P AE R A 100 mmol/L NHHCO;.
55 mmol/L Ml 2 1t Jiz ¢ H A 30 min, ¥+ 5 A
40 mmol/L NHHCO;. 9% CAN AFl 20 mg/L
Trypsin, 37 CH§f# 16 h. 12 000 r/min %> 5 min,
I F3% H Millipore 23 w] ZIPTIP™C18 AT #E 47 it
hEH CCA BB, 5w fa 385 ift
1l TN A B, A0 B KA 4T.
HE ) £ U 1 S AEMRCE T Applied Biosystems Voyager
System 4307 MALDI-TOF-MS {_F#E{T 5087, R
RO, IER e, BRI s A
20 000 V, Sz Gt H R LG Oh 112, N, O gk K
337 nm, Wk RERE K 3 ns, B EIR4REL 100 ns,
FUAE 4107 Torr, TR 5 HLUCGHSE R 0 50 1K,
ST AL PR 2 1 g ) ) Bt 25U AR DAy A AR HE AR
1E, RECT IR ERaA.

1.2.8 Database % 2 B R A6 A7 £ TN N £ 2k
At Mascot Distiller (http://www.matrixscience.com)
(MSDB or NCBI 4 FE) AT . ¥ 3 S50 F -
JIK ot £ s 20 B ) IR BT & IR B AE 1 000~
3000 u VI, AT 52 RORE B REE D 2x107, BEA
K ARVEA — DA E R RRAL R, B/ ISR IR
BN 4 B RN R AR
(carbamidomethyl-cys), R A& 1Mk oxidation (M),
/R v = o & U R B v = o 1Y £ S U = W
Monoisotopic. £ 157> 2 T 75 40 Ao A i 2
ZE5t (P<0.05). J34h, X T O %@ M E H RN
FAE 26 5 2F NetPhos WWW server (http://www.cbs.
dtu.dk/services/NetPhos) X i 2 & i 12 1k, 1 A7 s 30F
AT TR

2 # R

2.1 RT-PCR ¥ E=E%i% LCRG1 & Hep-2 4HAf
LL AS49 41 g b BH ME T B, 41 ke

pcDNA3.1(+)/LCRG1 #% 4% Hep-2 40 Jf 40 1 vo B 22

RT-PCR %€, KM 8 5. 95, 105, 14 5Hl

17 5 55 B¢ 4 LCRGIcDNA & £k, %&# 10 5

(lane 6) 5e [ 4y SEHN B2

M 1 2 3 4 5 6

7 8 9 10

bp
2000 — bp
1000 — v
750 —
500 —
250 —»
Fig.1  RT-PCR analysis of recombinant plasmid

pcDNA3.1 (+) /LCRG1 transfected Hep-2 anti colonies
M: DL2 000 marker(2 000 bp, 1 000 bp, 750 bp, 500 bp, 250 bp); I:
positive control A549 cell line; 2~ 8: anti colonies of Hep-2 cells
transfected with pcDNA3.1(+)/LCRG1(number 5, 7, 8, 9, 10, 14, 17), 6
(number 10): as the experimental cells for the highest expressed LCRG1
cDNA; 9: Hep-2/pcDNA3.1(+) cell line; /0: negative control.

22 YHREFARTERER A SR

PL7S 141 Hep-2 41 g . Hep-2/pcDNA3.1(+) 4l
Jf Ak, $E Hep-2/LCRG1 40 g -/~ LB . M
B2 fIZR 1 451 KL, Hep-2/LCRGI 41 ( 2a) 5%k
AT FEAL (B 2b) R 0] B (] 20) b A3y HAT 1]
22 7 (P<0.01), PIAS HEALIR) 0 23 v 2 5. i
W]: Hep-2/LCRGI1 41l f (1) 4% 58 68 ) btk 41 6t 2
B#A%, LCRG1 HLATHIE Hep-2 40 Mt 5 (11 1.

(a) (b) (c)

Fig.2 The colony efficiency of Hep-2/L CRG1 (a), Hep-2/
pcDNA3.1(+) (b) and Hep-2 (c) cell lines
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Table 1 The colony efficiency of cell lines

Colony forming Colony forming

Groups number rate/ %

Hep-2/LCRG1 1749 34.6

Hep-2/pcDNA3.1(+) 439+16 87.8

Hep-2 458+10 91.6
P<0.01.

-

23 HIEREBRIE. 7R =B 5 E
S=N:00R

Hep-2/LCRG1 Al Hep-2/pcDNA3.1(+) 41 Jiil &,
B 20 VAT AT P RS TR R 5 Jie k. b — 3 fE
NS, PR o AR )% i 2 AR e B At
SIFTRVESE s BT IR O B IR HE 1 B FRLE R TR
YR b, R SRR ER PRI S,
DA W) % 2, PR R A 1) £ 11 9. R ] Imagescanner
FARIACF R G o 4 112 DA A B 1 o B 32 ] 3 SR BI
B B3 A g i g K, K4 A el
i P 9 40 M ) 2 11 i B 8 % N PDQuest 7.1
BT Y 2H 40 it 1 B S AT A, SRR
SN B [T AEIX e 2 R R IR I AR LTS
HANALAE Hep-2/LCRG1 41+ Rk ), 4 spot 24
&, HIUNAE Hep-2/pcDNA3.1(+) 4 KA ), 4 spot
17, 19, 28 & HAR IV SO AR 11 5T s 1 P 4H 40 i
A RIS, HE SR B IR R IA KA —EL
W IR O 7 S O (1) B 1 B AT LU IR A T R, A
%t LCRG1 41 Ak K-V 39 0 (1) 50, 1l spot 1.
2. 3. 4y 120 14 %% RIEACEREARI A, W spot
30, 31 . 32%%.

fLEH

PO

(b)

b
%
5

Fig.3 2-D gel proteins separation of Hep-2/LCRG1 (a)

and Hep-2/pcDNA3.1 (+) (b)
by silver staining

The spots marked with arrow were analyzed by MALDI-TOF-MS.

cell lines as visualized

(a) pl

Fig.4 Western blot imaging films of proteins detected
with anti-phosphotyrosine antibody in Hep-2/LCRG1 (a)
and Hep-2/pcDNA3.1 (+) (b) cell lines
The spots marked with arrow were analyzed by MALDI-TOF-MS.

24 MALDI-TOF-MS ¥ 7 . Database 1% Z 70 1
BR AL AL s T

DI AT I b (PR N S R B L R, 22 IR P Ji
A7 1 fi# 5 #E 47 MALDI-TOF-MS Jik 5t & 45 2 &1 ]
€, JELLEG B 3 PR IEEAT AL IE. ABFFUE %08
SERUERAYE, AR5 B TR b UM
T UUELH R (spot 1) BEAT LI 4347, FR R Bl F )5
RIS Ay VS AR 1 55 - I TE 2 (voltage-dependent
anion channel 2, VDAC2). & 5 Ji% & 1 K i = F5
g, R ER G, EE SRR, LLm/iz=1 000~
2500 [H) (1) Beldeiss 22, (M bl iy 9 2R 50 A 1k )

Voyager Spec #1[BP=2529.2, 8381]

25292278
100 8381.0
£ 80 21042715, 00
Z 60
§ 40 1433.7755
8 1942.4470
5332345
= 20{043.6368 157.9260 185905 g 22121849 i
. b il 3 i i 0
1000 1400 1800 2200 2600 3000

m/z

Fig.5 A representative peptide mass fingerprinting of
spot 1 using MALDI-TOF-MS analysis

Mascot #1f:, FF Mascot Distiller i it Mascot ¥
WA MSDB LA K NCBInr ¥4 /5, LA4eWkh
IR RaE, WRAGRIIE 6 FE 7. 6 Pronid
Z ORI A i VDAC2 154581 75 43, %
SE 4 FATRE. TS 0 13 AN A A 2 ¥ 75
2y, NG RATEE (P<0.05). K 7 & VDAC2 & 1
MIVELNAE B, AR EIEIR) A 5 R AICHC Ik
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JrBAE. A, JATTA A 26 BT NetPhos WWW
server (http://www.cbs.dtu.dk/services/NetPhos) X}
) O A T IR A TR B R AL s B T, A
AR SE T 2 BRI IR AL (1) £ 1 B A7 220 1 AN
MRBEIRACAL AL AT LB T 13 A RN H
JU. 2R 2 B R Ok T S5 5 1) 22 e SR N A T R ER)
VLIC v B, &bl AR, S, T
JtE . 2 BRI A A G 2R DL ST (1) s 2 PR 1ol T
AT R

Fixed modifications: Carbamidomethyl (C)
Variable modifications: Oxidation (M)

Cleavage by Trypsin: cuts C-term side of KR unless next residue is P

Number of mass values searched: 27
Number of mass values matched: 9

Sequence coverage: 45%

Matched peptides shown in Bold Red

Number of hits

50 60 70 80 90 100

Probability based mowse score

Fig.6 Database query result and score of spot 1 using
software of Mascot (92 score)

Tons score is =10 log(P), where P is the probability that the observed

match is a random event. Protein scores greater than 75 are significant

(P <0.05). Top Score: 92 for Q7L3J5, VDAC?2 protein.- Homo sapiens

1 MCIPPSYADL GKAARDIFNK GFGFGLVKLD VKTKSCSGVE FSTSGSSNTD
51 TGKVTGTLET KYKWCEYGLT FTEKWNTDNT LGTEIAIEDQ ICQGLKLTFD
101 TTFSPNTGKK SGKIKSSYKR ECINLGCDVD FDFAGPAIHG SAVFGYEGWL
151 AGYQMTFDSA KSKLTRNNFA VGYRTGDFQL HTNVNDGTEF GGSIYQKVCE
201 DLDTSVNLAW TSGTNCTRFG IAAKYQLDPT ASISAKVNNS SLIGVGYTQT

251 LRPGVKLTLS ALVDGKSINA GGHKVGLALE LEA

Start ~ End Observed M(expt) M(calc)
35~53 1907.93 1906.92 1906.79
64 ~74 1433.76 1432.75 1432.63
75~96 2519.27 2518.26 2518.20
97 ~ 109 1428.83 1427.82 1427.69
97 ~110 1556.90 1555.89 1555.79
175 ~197 2527.85 2526.85 2527.16
175 ~197 2528.23 2527.22 2527.16
198 ~ 218 2399.14 2398.13 2398.05

237~ 256 2103.26 2102.25 2102.15

(Human).

Delta Miss Sequence
0.13 0 SCSGVEFSTSGSSNTDTGK
0.11 0 WCEYGLTFTEK
0.06 0 WNTDNTLGTEIAIEDQICQGLK
0.13 0 LTFDTTFSPNTGK
0.10 1 LTFDTTFSPNTGKK

-0.31 0 TGDFQLHTNVNDGTEFGGSIYQK
0.06 0 TGDFQLHTNVNDGTEFGGSIYQK
0.08 0 VCEDLDTSVNLAWTSGTNCTR
0.11 0 VNNSSLIGVGYTQTLRPGVK

Fig.7 The body of the report contains a tabular summary of database query results and the best matching proteins spot 1
(VDAC2)

Start-End:inclusive numbering of the residues, starting with 1 for the N-terminal residue of the intact protein; Observed:experimental m/z value; M

(expt):experimental m/z transformed to a relative molecular mass; M(calc):relative molecular mass calculated from the matched peptide sequence; Delta:

difference (error) between the experimental and calculated masses; Miss:number of missed cleavage sites; Sequence:sequence of the peptide in

1-letter code.
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Table 2 Identified reactive protein spots of Hep-2/LCRG1 and Hep-2/pcDNA3.1 ( + ) cell lines using
phosphoproteomics method
Spot Peptide AC Description pl/ M Coverage Sites
matches

1 9/27 Q7L3J5 VDAC?2 protein.- Homo sapiens (Human) 6.81 30849 45% 2

2 14/38  A33928 GTP-binding protein beta chain homolog 7.60 35511 71%

3 7/20 1EFVA Electron transfer flavoprotein cofactors fad 1 and 6.25 33030 35% 2
amp | are non-covalently bound, chain A - human

4 8/19 Q96GL2 PTGES?2 protein (Fragment).- Homo sapiens (Human) 9.2 41347 25% 1

12 8/23 2i[4502101 Annexin [ ; annexin I (lipocortin I ); lipocortin | 6.57 38918 36% 3
[Homo sapiens]

14 7/31 THTR_HUMAN  Thiosulfate sulfurtransferase (EC 2.8.1.1) 6.83 33505 46% 1
(Rhodanese).- Homo sapiens (Human)

17 12/28  FUBI_HUMAN  Far upstream element binding protein 1 (FUSE 7.18 67603 23% 4
binding protein 1) (FBP) (DNA helicase V)
(HDH V).- Homo sapiens (Human).

19 1526 A54847 GMP synthase (glutamine-hydrolyzing) 6.42 77408 35% 4
(EC 6.3.5.2) - human

24 36/130  P00740 FA9 HUMAN 1, CHAIN I: Coagulation factor 5.20 46548.21 41.4% 5
IX. - Homo sapiens (Human).

28 917 A33616 Heterogeneous nuclear ribonucleoprotein L (hnRNP L) 6.65 60719 24% 11
(P/OKcl.14)- human

30 8/27 CAAS52882 Keratin, type I cytoskeletal 8 5.52 53671 28% 7

31 8/18 K2C7 HUMAN  Keratin, type I cytoskeletal 7 (cytokeratin 7) 5.50 51312 23% 2
(K 7) (CK 7) (Sarcolectin).- Homo sapiens (Human)

32 7/14 JC5704 Protein disulfide-isomerase (EC 5.3.4.1) 5.98 57160 60% 8

ER60 precursor - human

25 BEHRMEgESE

X A) 20 % 5 18 1 5UE ok & R Expasy, %
e R AR 225 SCIRIFATYID 0 28, R8sy
h T, KB LU TILREAR: a {59
fEFHEM: GTP 4548 1. VDAC2 . annexin |
s b 4ERFAI R ARAS MR A I S T
T84 o QMR OGS B ACHR B At
M. O Ay RN A3 5. [, R
Expasy {5 EAX 88 fg W A 1 IEEAT 7 040 i 7 A7
3 NI S S-S I D e e 28 LA 4
L R E A

30’

BA15EX%F Hep-2/LCRG1 1 Hep-2/pcDNA3.1(+)
B HEAT RT-PCR KiE, IFSE#E Y 20 40 f iy S
LCRGI WA, [FRF, JEAT T PH v B T S 56
K I Hep-2/LCRG1 41 g & ~F # v B £ 4
Hep-2/pcDNA3.1(+) 41 e 4151 Hep-2 4111 Hi o %
B ks>, HAWEEZE WP <0.01), BLW

Table 3 The characterized functions and subcellular
locations of the identified differential expressed tyrosine-
phosphorylated proteins

Function category Subcellular location

1. Cellular signal proteins

Annexin | Cytoplasmic
Far upstream element binding protein 1 Nuclear (probable)
GMP synthase [glutamine-hydrolyzing] Cytoplasmic

GTP-binding protein
VDAC2 Mitochondria and plasma
membrane

2. Metabolic enzymes

Protein disulfide-isomerase A3 [Precursor] Endoplasmic reticulam
lumen(by similarity)
Thiosulfate sulfurtransferase Mitochondrial matrix
3. Electron transfer proteins
Electron transfer flavoprotein Mitochondrial matrix
4. RNA binding proteins

Heterogeneous nuclear ribonucleoprotein L Nuclear, nucleoplasm
5. Cellular structure and mobility proteins
Keratin, type Il cytoskeletal 7

Keratin, type Il cytoskeletal 8

6. Blood coagulation proteins

FA9 HUMAN, Coagulation factor

IX [Precursor] Secreted
7. Unknown function proteins

PTGES?2 protein
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LCRG1 E A 40 Hep-2 48 M 14 58 19 7E H . [
I, FRATTR S T 3R IIR AR T RS 50 FIAR Bl R
SEHG, W] LCRGL H AT N / A 40 i A A
WIHVER, 5 DRSS AR CRER BoR). LL
R 4 2 AL G LCRG1 JER 4% AT —
SE IR Thie. Rk, FRATTFH P AL 40 R EAT 1
S5

TR R A AL — A8 ) 3 I R AN [R] I 18] R
T AR L B R A RS AT REAN ). A T
S50 45 RGO [F] — /K P R I BERAIRES, .
AR AT RE ML AR 24 h 5 LA b W) — NI ) o5
(A0 A B . T S H 2 R L T
IBERRACER I, L ZB08E S g b P Hh % AR IR IR
el LB AL AR BRI, 24 I —
SE R FE (BRI, iy LB A 08 (0 S R . A
I, FRATTAE B AT () 40 I AR v 7 IR AR B, A
T A PR TORT — B PR A AR P AR
(pharmalyte) 7] LI ek H A L5 W £ 14 AH AR P ik 2D
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Preliminary Function Study of Laryngeal Carcinoma Related Gene
LCRG1 Using Phosphorproteomics Methods

ZHANG Xiao-Peng'?, XIAO Zhi-Qiang", LI Cui", LI Jian-Ling", YU Yan-Hui?,
OYANG Yong-Mei?, FENG Xue-Ping", ZHANG Peng-Fei”, CHEN Zhu-Chu"?"

("Key laboratory of Cancer Proteomics, Ministry of Health of China, Xiangya Hospital, Central South University, Changsha 410008, China;
YCancer Research Institute, Central South University, Changsha 410078, China)

Abstract Laryngeal carcinoma related gene LCRGI1, cloned by the laboratory using mRNA differential display,
has the suppressive function to none expression LCRG1 Hep-2 cell line. Bioinformatics analysis using software
showed LCRG1 may play function in cellular signal transduction. In order to further elucidate the function of
LCRGI1, RT-PCR and colony efficiency were used to identify whether LCRG1 expressed and had the tumor
suppressive function in incubated Hep-2/LCRGI1 cell lines. The results suggested LCRG1 was expressed in
Hep-2/LCRGI1 cell lines and had the significant suppressive proliferation ability. Hence, the total proteins of
Hep-2/LCRG1 and Hep-2/pcDNA3.1 (+) cell lines were separated by immobilized pH gradient (IPG)-based
two-dimensional gel electrophoresis(2DGE), coupled with anti-tyrosine phosphorylated antibody immunoblotting
and matrix-assisted laser desorption/ionization time of flight mass spectrometry (MALDI-TOF-MS) identifying
tyrosine-phosphorylated proteins. The well-resolved, reproducible 2DGE patterns of Hep-2/LCRGI1 and
Hep-2/pcDNA3.1 (+) cell lines were established and 13 differential tyrosine-phosphorylated proteins were
identified using immunoblotting, analysis software and MALDI-TOF-MS methods. These proteins were involved
in the signal transduction and cell cycle. So it was speculated that LCRG1 may be involved in the processes of
cellular proliferation, metabolic pathways and apoptosis etc. and play tumor suppressive functions through
regulating the phosphorylation/ dephosphorylation status of these proteins. These data will be helpful to elucidate
the molecular mechanism of LCRG1 tumor suppressive function.

Key words LCRGI gene, Hep-2/LCRGI1 cell line, Hep-2/pcDNA3.1 (+) cell line, two-dimensional
polyacrylamide gel electrophoresis, matrix-assisted laser desorption/ionization time-of-flight mass spectrometry,

immunoblotting, tyrosine-phosphorylated proteins, Western blot imaging films
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