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. %t RKIP HEERE ARG, HE—2NH
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N B9 SGC7901 4 Jfu ey [ v pg K 2% 1 AR 8 i
R AL I, A 10%6 4 135 11
RPMI-1640 15 72217 46 fA 3 75 . RPMI-1640 K
FEW . DML FE . Trizol W H Gibeo 2 #
Lipofectamine™2000 ¥4 [ Invitrogine /2 7], PCR j*
W g [al W B ok £ Y R & . RT-PCR kit
primeSTARTM HSDNA % % Wi Iy T- TaKaRa 2
w, FREIVEANDIEE Bgd T+ Xba I A1 BamH T -
pGEM-T # &, T4 DNA ¥ %% H Promega A
#. FLAG —$uM1 il —Ht % DMSO 4 Sigma 2 ]
F= i, RKIP —41 A —HiIW 1 Santa Cruz A .
1.2 FRAHE

M4 Sigma /A & ) p3xFLAG-CMV-14 4% I
XN 7 #1475 % 3XFLAG; PCR 9734 RKIP CDS [X,
[ i 5] N 3xFLAG #5455 ] Hind I #1 Xho 1 ¥
RKIP-3xFLAG [#] PCR J1 Bt J¢ H [)34& pCDNA3.1(+)
WUEEY, ARG TIER:. WY)W s LR
W5 DU A 0 JTORE 2 Ak 28 B2 A R AF i, 3
IR E ST
1.3 BEERMRIESLHL

5295 SGCT7901 4iifitd, 455 40 Jf AF K &0 B A K
Wik, B R Ar T 15 em? (4 IR FR o, 24
A A 90% Rk G AN, TGy, BN R G ik
434K pcDNA3.1-RKIP-3xFLAG 21 (il & #4441,
23 34K FLAG-pecDNA3.1 21 (%5 [ 3044 % R 4H)

Jo R BE G JFORL (0 A R AL, H OIS T A
Lipofectamine™2000 . B 5 (1) #1520 SR b 47 3 4%,
UL 4a8h J5, WY A RT-PCR A Western
blotting % 1iF RKIP [¥) mRNA K2 [ i ik /K.
1.4 FLAG FREFEMLNL

Vg Rl 2 A L 21 (% % JTORE pcDNA3.1-RKIP-
3XFLAG #1) Moot AL (3 ARl 4 R D)
A1 B R )44 anti-FLAG M2 RBEER ] 4 _E 1
PRSP T SR gl T4 Tip BUE &
PRBERREER T T3 25 0 H, 8 000 r/min 2.0
30 s HibH ARYESD 2 min, FF LG, BEJE FAH
2T 20 FREBRAARLY) TBS ok ik pi B Gk
2, FF biE; 0.1 mol/L H &R HCI (pH 3.5)
¥ R BEERYE 1 (P RS A 20 min), FF L
W, ] TBS T YE 3 s K 1 5 10 2 1 TR i (B
RIS L 0 i S R 0 S R R AR S, 4C 2218
R EER: %5 4C . 8000 r/min ¥ iR IE
GYELO 30s, NOF B TYA T TBS WS Ut
WEY 3, 5. SR RmA 20 pl
2x FFESE M (125 mmol/L Tris HCl, pH6.8; 4%
SDS, 20% Hih, 0.004%RMm); KB EEA
JFRES 3 ming 5000 t/min, 30s, (RIRARAES .
1.5 Fgath

a0 5 IRl G B TR i el . k4, 5
21 SDS-PAGE 73 8, F st gt )n, %M
TRE RS L SI 56 A R B2 AEDO B T2k, IR 4 PAT
DIEI R 14 0% N (14545, BT EP &5 35 i o4
ANFREIR, TR B JERBE . B, AE
REEL, A AR TR AE A, 20°C A7
HAL % 55 L 125 3 I 0T 1% (EST-Q-TOF-MS) X 45 [ Jit
)% 8 nl R IR B R A5 B (peptide
fragmentation fingerprinting, PFF)al & T ik )7 41l A5
%% (peptide sequence tag, PST), AN HEAF A (¥ ]
EGRPUETHTRARGE. BAEERELSH
Wrr:

i A Sk B [ Micromasss 2 ) R BB 55 - U
BT - "RAT IS [A) 3 G T 1% Micro Q-TOF, RBl&A &
i 5 A £ Bl AR 44 Tt 5% 257 Y5 (nanoelectrospray
ionization source). T W & ) 7E 1 2 F A R 3F
7. S TITAEZ LC/MS 48, Waters B 41 B
FHELHE A (CapLC) R GEABIE T T WA 2 5 1647 IR B
8l 54 8. FE5LIE LT Waters CapLC Autosampler
PA 30 wl/min BRGE FFE T AR EAT o 4 bR 38 B
o HTAEEF CARRE AT RA B VEG: 5~ 65 min
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LR EEB W) M 5% ETFE 50%, 65~75 min &
iR FEARFELE 95%, ¥iLi# 200 nl/min. MS/MS %
KA R B i 5 X (data-depended mode), 4 4
ANBTAR 7 B3 BI{E 7 counts/s (cps) I M43 4 B
BT MS/MS 23 tradt. TS AUT Glu-fib ()
B AL IE, B2+ 0.1 Da. N A
MERE SO A, I 80T, HEFLHIE N 45V,
TR A4 75 ] 400~2 200 u. MCP K %5 o K
2700 V. 34T CapLC-ESI-MS/MS 4= H 5 7 #t
i, BAE RN 3000 V. 7385 1k B B gt
ANE TR, TR AN OB BIME (5 cps) RITREL
# A B BEAT MS/MS W . 5 45 5 L peaklist 3L
¥
1.6 EMEEF

ESI-Q-TOF Jii % Kl fi# 1k FHl MicroMass 23 ] (1)
MassLynx % fF 3547, MR 4H MS/MS 3 o = 2
PKL #% =0 &4t S04, FFH MatrixScience 23 F 1)
vl AT, MRS http://www.matrixscience.com/cgi/
search_form.pl?FORMVER =2&SEAR CH=MIS. #{
WKL R S 0h . B 5 3k $5  Swiss-prot 5L
NCBInr #4852, ¥ 43 5§ (Taxonomy) i £ 4 A
(Human), BEEFEA Trypsin, SCVFIRBEDIAL ik
M1, [ B 1M (Fixed modifications) % £ Ay il 2,
Wfi% Carbamidomethyl(C)& M, A] AR &1 1% H i 24
244k Oxidation (M), MS/MS %21k H 0.3 Da,
JER B A kBN 1+, 2480 3+, &
Monoisotopic, %5 3 Data File 1t £ 4y #H M. 1]
PKL #% £, Hdlit% X Data format 454
Micromass (PKL) #% 3., Instrument % # 4 (ESI-
QUAD-TOF). Mascot £# ¢ £ #1471 43 51k /& —
FEF MR 5%, L Score0.05. Score0.01 4371 &
7~ p=0.05. 0.01 It} Score {8, B4 brHERH
2 AN 2 AN LB kB UC AC H A% 5> KT Score 0.05,
BT BLULAS HA 23 KT Score 0.01.
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B9 3 min EFRERFLUEBRIER A G, RE
s AE B W PN 20 wg Pt A RKIP Hik
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TBST Z2 M vE ik & el AWM ER 1 3 IR, BEIK

3min, 5000 r/min &.OWEEER 7. LAAE L IgY
PUARBUR RKIP HUARME XTI, 0 g &8 (14T
10% 28 N Hs B R Bt 11 FL YK (SDS-PAGE) 73 25, 100 V
HiYk 2 h Z£47. Bio-Rad 2% 100 V HLEAFE 1 h Aif
WA DR IR AT 4 2 8. B2 I 3 AV
(57 5% 6 Wk (19 TBST 28 ) 25 24 B 2 h. B
RS PUA SRS S 2h S 4CIE LR, &
Ji TBST ZE P et 3 Ik, REX 10 min. Kl 5
HRP Fric (058 PR =M E 1 h, TBST &0
Vel 3 Wk, £k 10 min. ECL {FH &6 M
. AR 1gY PUARHUAR RKIP Bk AT i
PR AE A PRI, SR E R 3 k.
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2.1 FTIEHERIE

L pCDNA3.1-RKIP 4 # 4, PCR ¥ # RKIP
CDS X F B, [R5 3xFLAG b2, 4739 5K
PCR 7= T 1% IEbE SR Fivk, Wi 1a B,
3312 600 bp 455, [t RKIP-3xFLAG 4417. H
Hind I F1 Xho 1 ¥ RKIP-3xFLAG [ PCR F B M2 H
(125 4k pCDNA3. 1(+) WD), SR HTIER:. %
gE R 1o, BRI, %SO D IE A R
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Fig. 1 Electrophoretogram of PCR and restriction
enzyme digestion during construction
of pCDNA3.1-RKIP-3xFLAG
(a) M: Marker I, 7: Amplification of RKIP-3xFLAG expression cassette
from pCDNA3.1-RKIP-3xFLAG by PCR. (b) M: Marker[V, I: Digested
products of pPCDNA3.1-RKIP-3xFLAG by HindIll and Xho I .
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W4 ) % 5 IE I ) pCDNA3.1-RKIP-3xFLAG % 2%
WFE, D PRE gl FAE Ry 5 i RKIP 3 B
A58 4 1R

2.2 FA4k RKIP & EH

W% D0 B CR e e TORE ) SGCT7901 4t )
R EAARLH (5 Y 304K FLAG-pcDNA3.1 [#] SGC7901
0 ) K il A Bk A1 (e G Rl & 20/ peDNA3.1-
RKIP-3xFLAG [f] SGC7901 41l f2) 41 g $2 B 1 5% 14
JIFE S, H anti-flag M2 SEFTREER SERN2litb 5, K
R AP W4E, T 10% SDS-PAGE 47
B TR R sl R-250 Yetty, AERTRE S LYK 2
BAATYIE], 00 14 AN, IR bR,
X R R-250 Yt s R ln &l 2a BioR;

UL S 56 v T 9 4% 14 1R B A Western blotting
KR, S UE S A I R I AT Sk, 45 FAE AR
S A S G A R AR A e R X e,
A RKIP-3xFLAG 41l i RKIP-FLAG ik, 5K
B v g, SEEGEA 3 k(& 2b) .

2.3 RKIP HHE/EREBRIES

Ff i 28 1D-SDS- PAGE 43 & )& FH % D 2 s
R-250 Jeft, V) FHERIISKH, SR EETIAEkb
i, )54 ESI-Q-TOF-MS %5, Ml & 45 AL 3% DL
peaklist SCAFE R, A SRS TR AR
fi B, FIH Mascot £t 1] % {1 ## & Swiss-prot ¥
NCBInr £t , X8 %R 25 4% Mascot 73 4. VLI
(1) BEEORVE 05 R S I AT 45 5 IR A e R R
3 R 4 BTy S 2 %5 (19T g5 RKIP AH
KW AR 14-3-3 2 Al i K & Mascot #2445
BOARW S T S A O EE A it 66 S, 1)
REr AT A TS . AW A AR DGR,
MM BEEA B F5RSMHECED.
fRAHCER 1S5 (R 1), SKRILEL 3k, SLR Ul
HBTO B PR S R PR NE . JE 3K
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Fig. 2 RKIP-FLAG M2 affinity gel immunoprecipitation
(a) After the affinity magnetic bead based purification, with anti-flag
M2, of total protein from the cells, the protein sample was pre-separated
by 1D-SDS-PAGE using a 10% acrylamide gel. The clear protein
channels (n = 14) were separated in the experimental group. Blank: The
blank control group; FLAG: The 3xFLAG-pcDNA3.1 group (blank
carrier group); RKIP-3xFLAG: The pcDNA3.1-RKIP-3xFLAG group
(fusion carrier group). (b) The uses of Western blotting to test
RKIP-FLAG expression in different groups of affinity purified cells.
After the affinity magnetic bead based purification, with anti-flag M2, of
total protein from the cells, RKIP-FLAG expression was detected in only
the RKIP-FLAG fusion -carrier transfection group, whereas no
RKIP-FLAG expression was detected in the empty carrier and control
groups. /: The blank control group (SGC7901); 2: Blank carrier group
(SGC7901-3xFLAG); 3: Fusion carrier group(SGC7901-RKIP-3XxFLAG).
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Fig. 3 Part of amino acid sequence diagram for 14-3-3
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Number of Hits

Protein score

Match to: 1433E_ HUMAN Score: 138
Matched peptides shown in Bold Red
1 MDDREDLVYQ AKLAEQAERY DEMVESMKKV AGMDVELTVE ERNLLSVAYK
51 NVIGARRASW RIISSIEQKE ENKGGEDKLK MIREYRQMVE TELKLICCDI
101 LDVLDKHLIP AANTGESKVF YYKMKGDYHR YLAEFATGND RKEAAENSLV
151 AYKAASDIAM TELPPTHPIR LGLALNFSVF YYEILNSPDR ACRLAKAAFD
201 DAIAELDTLS EESYKDSTLI MQLLRDNLTL WTSDMQGDGE EQNKEALQDV
251 EDENQ
Start - End
30-42
30-42
30-42
154 -170
154-170

Observed Mr(expt) Mr(calc)
724.4598 1446.9050 1446.7024
724.4813 1446.9480 1446.7024
732.4827 1462.9508 1462.6974
607.4091 1819.2055 1818.9298
910.6193 1819.2240 1818.9298

Delta Miss
02026 0
0.2456
0.2535
0.2757
0.2943

[=N - -

100

150

Sequence

K. VAGMDVELTVEER. N (Ions score 25)

K. VAGMDVELTVEER. N (Ions score 25)

K. VAGMDVELTVEER. N Oxidation (M) (Ions score 71)
K. AASDIAMTELPPTHPIR. L (Tons score 40)

K. AASDIAMTELPPTHPIR. L (Tons score 54)

Fig. 4 The result of Mascot for 14-3-3

(a) Control score schemes. x axis and y axis control score for the number of points for matching, beyond the shadow district says get positive

identification (P < 0.05), group 3 channel control protein in the highest scoring is 138, identification of the results 14-3-3. (b) 14-3-3 protein Sequence,

identified by tandem mass spectrometry analysis peptide fragments get amino acid residues, sequences (Sequence). ESI-Q-TOF analysis showed that,

from the protein peptide fragments for the sequence of amino acid sequence is part of the 14-3-3 protein bits of amino acid sequence.

Table 1 RKIP-interacted proteins identified with ESI-Q-TOF MS/MS

Uniport ID Protein name Protein Score Matc.hing Protein function
mass/u peptides
1. Metabolic enzymes
P53618 Coatomer subunit beta 108 241 89 3 Mediate biosynthetic protein transport
P14618 Pyruvate kinase isozymes M1/M2 58 470 604 40 Glycolytic enzyme
P00966 Argininosuccinate synthase 46 791 142 6 ATP binding
P00558 Phosphoglycerate kinase 1 44992 102 3 Glycolytic enzyme
P08195 4F2 cell-surface antigen heavy chain 68 180 56 2 Function of light chain amino-acid transporters
P06733 Alpha-enolase 47 481 517 25 Multifunctional enzyme
P04406 Glycerzﬁe;ldiiegfn—:s}::osphate 36 201 769 20 Glyceraldehydrclsi—t?(—)1;I/ll(zlssllhéiictfi \(liii?e);drogenase and
P07195 L-lactate dehydrogenase B chain 36 900 74 5 L-Lactate dehydrogenase activity
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Continued
Uniport ID Protein name ]:::::/IZ Score I\::;:E:sg Protein function
P00338 L-lactate dehydrogenase A chain 36 950 43 4 L-Lactate dehydrogenase activity
P40926 Malate dehydrogenase, mitochondrial 35937 49 3 L-Malate dehydrogenase activity
P46940 Ras GTPase-activating-like protein 189 761 55 3 Promote neurite outgrowth
P68104 Elongation factor 1-alpha 1 50451 190 11 Protein biosynthesis
P02786 Transferrin receptor protein 1 85274 74 3 Molecular transducer activity
II. Molecular chaperone
P14625 Endoplasmin 92 696 192 18 Molecular chaperone ATPase activity
P07900 Heat shock protein HSP 90-a 85006 280 24 Stress related, chaperone
P08238 Heat shock protein HSP 90-8 83 554 276 25 Stress related, chaperone
P11142 Heat shock cognate 71 ku protein 71082 398 16 Stress related, chaperone
P38646 Stress-70 protein, mitochondrial 73 920 253 7 Related with cellular proliferation and aging
P10809 60 ku heat shock protein 61187 723 22 Stress related, chaperone
P53992 Protein transport protein Sec24C 119 789 61 5 Component of the COPII coat
P50454 Serpin H1 46 525 133 3 Chaperone in the biosynthetic pathway of collagen
III. Biological oxidation-related proteins
000299 Chloride intracellular channel protein 1~ 27 248 78 3 Voltage-gated chloride channel activity,
redox-regulated
Q06830 Peroxiredoxin-1 22324 51 7 Redox regulation
IV. Signal transduction
043390 Heterogeneous nuclear 71 184 63 2 mRNA processing, ribonucleoprotein
ribonucleoprotein R
P52597 Heterogeneous nuclear 45 985 110 2 mRNA processing, ribonucleoprotein
ribonucleoprotein F
P04083 Annexin Al 38918 454 24 Signal transduction, calcium ion binding
P12429 Annexin A3 36 524 53 4 Signal transduction, calcium ion binding
P08758 Annexin A5 35971 50 10 Signal transduction, calcium ion binding
P62258 14-3-3 protein epsilon 29 326 136 6 Anti-apoptosis, signal transduction, transcription
factor binding
P23396 40S ribosomal protein S3 26 842 122 9 NF-kB binding
Q99623 Prohibitin-2 33276 38 5 Mediate transcriptional repression
V. Cytoskeleton-related proteins
075369 Filamin-B 280 157 91 1 Connects cell membrane constituents to the actin
cytoskeleton
P21333 Filamin-A 283 301 91 3 Actin binding
P18206 Vinculin 124 292 668 30 Actin filament-binding protein
P04264 Keratin, type Il cytoskeletal 1 66 170 89 4 Cytoskeleton of intermediate filaments
P05787 Keratin, type Il cytoskeletal 8 53671 156 11 Cytoskeleton of intermediate filaments
Q04695 Keratin, type [ cytoskeletal 17 48 361 221 10 Cytoskeleton of intermediate filaments
P05783 Keratin, type [ cytoskeletal 18 48 029 547 35 Cytoskeleton of intermediate filaments
Q15149 Plectin 533 462 73 11 Actin binding
P35579 Myosin-9 227 646 62 10 Play arole in cytokinesis, secretion
P68371 Tubulin B-2C chain 50255 245 19 The major constituent of microtubules
P07437 Tubulin @ chain 50 095 309 25 The major constituent of microtubules

P60709 Actin, cytoplasmic 1 42 058 617 36 Involved in various types of cell motility
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Continued
Protei Matchi
Uniport ID Protein name rotemn Score ? C. e Protein function
mass/u peptides
P52907 F-actin-capping protein subunit 33073 61 3 Acting binding
a-1
P04075 Fructose-bisphosphate aldolase A 39 851 141 7 Acting binding
P08670 Vimentin 53619 574 17 Cell motility, structural constituent of cytoskeleton
QINYL9 Tropomodulin-3 39 741 85 9 Acting binding
VI. Protease-related proteins
P53396 ATP-citrate synthase 121 674 225 7 Enzyme regulator activity
P55072 Transitional endoplasmic reticulum 89950 42 3 Necessary for the formation of transitional
ATPase endoplasmic reticulum
Q08J23 tRNA(cytosine-5-)-methyl transferase 87 214 78 2 RNA methyltransferase
P06576 ATP synthase subunit o, 59 828 158 9 Mitochondrial membrane ATP synthase
mitochondrial
P60842 Eukaryotic initiation factor 4A-1 46 357 169 7 ATP-dependent RNA helicase
P55786 Puromycin-sensitive aminopeptidase 103 895 117 3 Involved in proteolytic events essential for cell
growth and viability
P50395 Rab GDP dissociation inhibitor § 51095 78 3 Rad GDP-dissociation inhibitor activity
P42330 Aldo-keto reductase family 1 37229 35 2 Aldo-keto reductase activity
member C3
P63244 Guanine nucleotide-binding protein 35511 112 3 Up-regulation of the activity of kinases
subunit 3-2-like 1
P61289 Proteasome activator complex 29 602 77 2 Endopeptidase activator activity
subunit 3
P09211 Glutathione S-transferase P 23 569 56 30 Glutathione transferase activity
P13639 Elongation factor 2 96 246 240 9 Catalyzes the GTP-dependent ribosomal translocation
Q15029 Small nuclear ribonucleoprotein 110 336 130 6 Component of the US snRNP complex
component
P10696 Alkaline phosphatase, placental-like 57 626 140 8 Alkaline phosphatase activity
Q99714 3-hydroxyacyl-CoA dehydrogenase 27 134 108 3 Mitochondrial tRNA maturation
type-2
Q08211 ATP-dependent RNA helicase A 142 181 264 12 Transcriptional activator
P41252 Isoleucyl-tRNA synthetase, 145718 94 9 Isoleucine-tRNA ligase activity
cytoplasmic
P26640 Valyl-tRNA synthetase 141 642 78 4 ATP binding

The obtained MS/MS data were used to identify the proteins with Mascot software to search the Swiss-Prot or the NCBInr database. The proteins

that only appeared in the experimental group were chosen.

24 HRIEHITIEEES Western blot £ RKIP 5
14-3-3 tHE1EA

HHT, #4407 RKIP (W A4l 2# o, 3k
TR AR S 5G BT 1519 66 AN 1 ST AH HAE &
Jit %4 $% & (MiMI.  Functional linage network /%
Predictome £ 5 ) HEATAI R, RILAEIX 3 S Hh
JErfd4 Yy RKIP AFAE B VIR AR A A 14-3-3,
HSP90, Keratin 8, IQGAP1, MYH9, CLH1, PLECI,
EF2 &5 1y HLAE AT B ) SE56 o R B 14-3-3 4
B A0 M I B R ) = R IA R . Rtk
KD RAE S RKIP & BAFAEAEAEH, AT

— WS E AT Z 1) (R AH EAE R ML BRI R
REMIER T N A, KA S LU0 iE 1 Western
blotting J7 A IAH B A& A 14-3-3 /&5 5 RKIP

ghfy, HIRH RKIP $ii4K 5 SGC7901 41 fd &L 25 1
HEAT S 20iE, SDS-PAGE 2 B s E-6W), H

% PVDF B L, FRHPL 14-3-3 Pk Western
blotting £l e AW A TG 14-3-3 HREIAEAE.

ARG 1gY HUAAIAR RKIP iR dEAT S e 3L Uil
PESFATEXS IR, SEIGEEA 3 vk, SR 5 o,

7E RKIP S & AWK 2] 14-3-3 2R 1R IA.
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IgY control RKIP

- 1433

Fig. 5 The validation of RKIP-interaction proteins
with immunoprecipitation and Western blotting
The proteins were immunoprecipitated, with RKIP antibody, from the
total protein extracts of SGC7901 cells and detected by Western blotting
with antibodies against 14-3-3. Non-immune IgY antibodies were used

to replace RKIP antibodies as negative controls (3x).
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Characterization of Interaction Proteins for Gastric
Cancer Related Novel Protein RKIP*

GU Huan, YAN Lu, LI Jia, ZHANG Gui-Ying"™
(Department of Gastroenterology, Xiangya Hospital, Central South University, Changsha 410008, China)

Abstract Gastric cancer (GC) seriously impacts on human health with high incidence and mortality rate in the
world. Raf kinase inhibitor protein (RKIP) that was discovered in our previous studies is down-regulated in GC,
which is associated with the occurrence, differentiation, invasion, and metastasis of GC. In order to investigate the
molecular mechanisms and biological functions of RKIP in the occurrence and metastasis of GC, the fusion
expression plasmid pcDNA3.1-RKIP-3xFLAG was transiently transfected into SGC7901 cells with
liposome-mediated approach, the RKIP fusion proteins were purified with 3xFLAG tag affinity chromatography,
and the RKIP-interacted proteins were identified with electrospray ionization-Quadrupole-time of flight
(ESI-Q-TOF) tandem mass spectrometry (MS/MS). A total of 66 RKIP-interacted proteins were MS/MS-identified.
The MS/MS-characterized components of the existing interaction complex (RKIP and 14-3-3) were confirmed with
Western blotting in combination with co-immunoprecipitation. It is the first time to discover the interaction of
RKIP with 14-3-3. This preliminary study on the molecular mechanisms that how RKIP inhibits the occurrence and
development of GC provides novel clues for the early-stage diagnosis, prognosis monitoring, and targeted gene
therapy of GC.
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