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Fig. 1 2-DE maps of ANNET and NPC tissue
(a) Representative 2-DE maps of adjacent normal nasopharyngeal epithelial tissue (ANNET) and NPC tissue. 32 differential protein spots are marked

with arrows. (b) A close-up image of the region of 2-D gels shows the downregulation of protein spot 31(RKIP) in NPC tissue compared with ANNET.

(c) A representative result of Western blot analysis shows the downregulation of RKIP expression in NPC cell line 5-8F compared with 6-10B. 3-Actin

was used as an internal control for loading.
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151 ASFRKKYELR APVAGTCYQA EWDDYVPKLY BQLSGK
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(d) I PVDLSKWSGP LSLQEVDEQP QUPLIVTYAG AAVDELGKVL TPTQVKNRPT

51 SISWDGLDSG KLYTLVLTDP DAPSRKDPKY REWHHFLVVN MKGNDISSGT
101 VLSDYVGSGP PKGTGLHRYV WLVYEQDRPL KCDEPILSNR SGDHRGKFKV
151 ASFRKKYELR APVAGTCYQA EWDDYVPKLY EQLSGK

Fig. 2 MALDI-TOF-MS and ESI-Q-TOF-MS analysis of differential protein spot 31
(a) The MALDI-TOF MS mass spectrum of spot 31 identified as the RKIP according to the matched peaks is shown. (b) Protein sequence of RKIP is
shown, and matched peptides are underlined. (¢) The ESI-Q-TOF MS sequenced spectrum of spot 31. The amino acid sequence of a doubly charged
peptide with m/z 975.4539 was identified as GNDISSGTVLSDYVGSGPPK from mass differences in the y and b fragment ions series, matched with
residues 94~ 112 of RKIP. (d) Protein sequence of RKIP is shown. Matched MS/MS fragmentation is underlined.
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Table 1 Differential expression proteins between NPC and ANNET identified by MS

Spot Swiss-Prot Protein name M ol Score Coverage Expression in
No. AC (%) NPC/ANNET
1 P05787 Keratin-8 53 540 5.52 195 71 I
2 P07942 Lamin B1 66 653 5.11 76 50 il
3 P08670 Vimentin 53 545 5.06 122 57 1
4 P08727 Keratin 19 44 065 5.04 254 71 I
5 P00558 Phosphoglycerate kinase 1 44 854 8.30 92 38 !
7 P06733 Alpha-enolase 47350 6.99 70 37 il
8 P12429 Annexin A3 36393 5.63 64 25 i
9 P04083 Annexin Al 38787 6.64 74 52 i
10 P04792 Heat shock protein 27 22 826 5.98 112 84 1
11 Q56G89 Serum albumin 67931 5.69 216 56 i
12 P62333 Proteasome endopeptidase complex 44418 7.10 66 37 1
13 P14550 Alcohol dehydrogenase [NADP*] 36761 6.34 124 61 !
16 P07237 Protein disulfide-isomerase 57 480 4.76 111 36 1
18 P04406 Glyceraldehyde-3-phosphate dehydrogenase 36 070 8.58 99 62 1
25 P60174 Triosephosphate isomerase 26 807 6.51 121 58 !
26 A3RRX2 Superoxide dismutase 16 154 5.70 75 68 l
27 Q6PUJT Prohibitin 29 859 5.57 156 68 1
28 P02792 Ferritin light chain 19933 5.51 70 44 i
29 Q5VUI9 EF hand domain containing 2 26795 5.15 105 55 |
30 075947 ATP synthase D chain, mitochondrial 18 405 522 93 49 i
31 P30086-00-00-00 Rafkinase inhibitor protein 21027 7.42 164 86 1

AC: Accession code; M: Molecular mass; p/: Isoelectric point.

2.3 RKIP 7£ NPC #ifa R FNLALR P RYFRIE

MR RKIP /£ 75 5 NPC (B H 5%, K
Western blot /7 V546G RKIP 7 i 45 % S5-8F 41 Ji Al
AR 6-10B 4 b k. 25 KWk 1c Jiw,
RKIP 7t s #5 [1) 5-8F 41 b 2R /K B B AR T4
M) 6-10B 4 ffl, #2785 RKIP £iX F Al gE 5
NPC 46, ik P8R RKIP 51K
NPC ¥R R, K Sz 75kl RKIP 71
A7) 30 91 )5 &2 NPC, 30 4] NNET Az 30 4
LMNPC 3Rk, 2R E7x: RKIP 17X )5 & NPC
AU (R IE I BAK T NNET, 7E LMNPCH %Kik
Bk (P<0.01, K3, #£2), $#E/5 RKIP X158 i
Al BE SRR NPC B84 5.
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Fig. 3 A representative result of

RKIP immunohistochemistry
(a) Strong staining of NNET. (b) Moderate staining of primary NPC
tissue. (¢) Negative staining of LMNPC. Original magnification, x200.

Table 2 The difference of RKIP expression among
NNET, primary NPC and LMNPC

RKIP staining

Tissues Total P
0~2 3~4 5~6
NNET 3 11 16 30 0.009"
NPC 7 17 6 30
LMNPC 30 0 0 30 0.000?

YP < 0.01 by Mann-Whitney U test, NNET ps. NPC. ?P < 0.01 by
Mann-Whitney U test, NPC ys. LMNPC.

2.4 RKIP FiE/KFX NPC LHAERZERE 1 RIS

R RKIP 7 NPC # R ifEH, & T
RKIP % i& L i 1) 5-8F 40 il & (5-8F-ssRKIP#1,
5-8F-ssRKIP#2), DL RKIP ik Fiffff) 6-10B 4
Jfl % (6-10B -asRKIP#1, 6-10B-asRKIP#2, [& 4a),
43 T RKIP &3 7K P 48 X NPC 17 28 e ) 11 5%
M. 25 Sl 4a F14b firs, RKIP ik i fg
il 5-8F 4l M 422868 /), 1 RKIP 3 i fg 1
% 6-10B4I L1228 11, 45 €W, RKIP Rik
JKF-5 NPC 4 fufRSMZ 22 e A ¢,
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Fig. 4 In vitro invasion assay

(a) Western blot analysis shows the levels of RKIP expression in 6-10B (left panel) and 5-8F (right panel) cells and their transfectants. 3-Actin was used

as an internal control for loading. (b) The in vitro invasion of 6-10B (left panel) and 5-8F (right panel) cells and their transfectants was measured by

using transwell chambers. Cancer cells penetrating the pre-coated polycarbonate membrane were photographed. (c) The average numbers of invasive

cancer cells per field in 6-10B (left panel) and 5-8F (right panel) cells and their transfectants. *P<0.01. Vector: Transfected with an empty vector;
ssRKIP: Transfected with a sense RKIP vector; asRKIP: Transfected with an antisense RKIP vector. /: 6-10B; 2: 6-10B vector; 3: asRKIP#1; 4:

asRKIP#2; 5: 5-8F; 6: 5-8F vector; 7: ssRKIP#1; 8: ssRKIP#2.
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Fig. 5 Modulation of RKIP expression is associated with
alterations in IkB-a phosphorylation in NPC cells
Representative results of Western blot analysis of the levels of
phosphorylated IkB-a (p-IkB-a; top panel) and total IkB-o (bottom
panel) in untransfected 5-8F and 6-10B cells as well as their
ssRKIP:
Transfected with a sense RKIP vector; asRKIP: Transfected with an
antisense RKIP vector. 7: 5-8F; 2: 5-8F vector; 3: ssRKIP#1; 4:

ssRKIP#2; 5: 6-10B; 6: 6-10B vector; 7: asRKIP#1; 8: asRKIP#2.

transfectants. Vector: Transfected with an empty vector;
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Fig. 6 The effect of RKIP expression levels on the
transactivation activity of NF-kB in NPC cells
detected by NF-kB luciferase reporter gene system
The relative luciferase activity normalized to the value of B-gal
activity. *P < 0.01. Vector: Transfected with an empty vector; ssRKIP:
Transfected with a sense RKIP vector; asRKIP: Transfected with an
antisense RKIP vector. /: 5-8F; 2: 5-8F vector; 3: ssRKIP#1; 4:

ssRKIP#2; 5: 6-10B; 6: 6-10B vector; 7: asRKIP#1; 8: asRKIP#2.
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RKIP Downregulation Associated With The Metastasis and
Activation of NF-kB Signaling Pathway in
Nasopharyngeal Carcinoma®

CHEN Yan", LI Jun®", YI Hong", OUYANG Guo-Liang", LI Cui", ZHANG Peng-Fei",
LI Mao-Yu", PENG Fang?, CHEN Zhu-Chu?, LI Jian-Ling"™, XIAO Zhi-Qiang"™*
("Key Laboratory of Cancer Proteomics of Chinese Ministry of Hedlth, Xiangya Hospital, Central South University, Changsha 410008, China;
2Department of Emergency Medicine, Xiangya Hospital, Central South University, Changsha 410008, China)

Abstract To identify the proteins associated with nasopharyngeal carcinoma (NPC) oncogenesis, a
two-dimensional electrophoresis and mass spectrometry was used to screen for differential proteins between NPC
and adjacent normal nasopharyngeal epithelial tissue (ANNET). As a result, 21 differential proteins were
identified, and Raf kinase inhibitor protein (RKIP) was one of the nine downregulated proteins in NPC compared
to ANNET. To investigate for the role and mechanisms of RKIP in the metastasis of NPC, Western blot and
immunohistochemistry was respectively used to detect RKIP expression in 5-8F and 6-10B NPC cell lines with the
different metastatic potentials, as well as in the normal nasopharyngeal epithelial tissue (NNET), primary NPC and
NPC metastasis. Furthermore, 5-8F and 6-10B cells were stably transfected with plasmids that expressed sense and
antisense RKIP cDNA, respectively, or with empty vector to establish the stable transfected cell lines. The effects
of RKIP expression on in vitro cell invasion, and the activity of NF-kB signaling pathway were analyzed in the
transfected cell lines. The results showed that RKIP was significantly downregulated in 5-8F compared with 6-10B,
in NPC compared with NNET, and not detectable in NPC metastasis. Overexpressed RKIP in 5-8F could decrease
its in wvitro cell invasion, whereas downregulated RKIP in 6-10B could increase its in wvitro cell invasion.
Overexpressed RKIP in 5-8F could decrease phosphorylated-IkB-a level and tansactivation activity of NF-«kB,
whereas downregulated RKIP in 6-10B could increase phosphorylated-IkB-a level and tansactivation activity of
NF-kB. Taken together, the results suggest that RKIP may be a NPC cell metastasis suppressor, and decreased
RKIP expression is associated with the increased metastasis capability of NPC cells possibly through the activation

of NF-kB signaling pathway.
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