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Study on Differences in Proteome and Transcriptome of Peripheral Blood

Mononuclear Cells Induced by Cytokines

Wei Chuanyu, Liu Yunhong, Pang Wei, Meng Mingyao, Xie Yanhua, Xue Sha, Hou Zongliu*
(Yan’an Hospital of Kunming Medical University, Kunming 650051, China)

Abstract ~ We added Interferon-y, anti-CD3 monoclonal antibody and IL-2 into culture medium in order to
induce amplification of peripheral blood mononuclear cells into CIK cells, then collected cell samples before the
induction culture and at 15 days of culture. The total proteins were extracted for cell counting, two-dimensional
electrophoresis and silver staining as well as shape obversation and cell surface markers were detected before and
after culture. Then, the expression of different protein spots were analyzed by ImageMaster™ software to analyze
different proteins spots which were expressed the same or different before and after culture. There were 24 protein
spots selected and mass spectrum identification. The representative proteins collected before and after culture were
analyzed of their transcription by qPCR technology. The results showed that the proteomics characteristics of the
cells before and after culture were completely different, for same expression of the protein spots, they mainly re-
lated to gene transcription factors and cytoskeleton. Meanwhile, specific proteins expressed after induction mainly

relate to cell growth and proliferation. Though a negative correlation phenomenon is shown on the level of tran-

Wk H 443: 2013-05-22 652 H 9 2013-09-13

AR TR B A B A R I H (FHEHE S 2010CD211) %8 W) iy s

PG

*IHAEH o Tel: 0871-63211157, E-mail: hzI579@163.com

Received: May 22,2013 Accepted: September 13, 2013

This work was supported by the Foundation of Yunnan Science and Technology Department-Kunming Medical College Joint Project (Grant No.2010CD211)
“These authors contributed equally to this work

*Corresponding author. Tel: +86-871-63211157, E-mail: hz1579@]163.com

X 8% H R IS T) - 2013-11-12 12:43 URL: http://www.cnki.net/kcms/detail/31.2035.Q.20131112.1243.005.html




BARERSE: Z0I N 115 5 40 R0 AR A0 I Y e S A B A RIA AL 1733

scription and protein-binding, the proteome is the final form of the gene expression. Therefore, protein differences

in results suggested that induced by the cytokines, heavy amplification of CIK cells was associated with its intracel-

lular protein expression changes.

Key words

g PR 95 = R 0 1k 40 i (cytokine-induced
killer cells, CIK) & — Mg 24 (1)) 15 o e S 5 3% 1k
S0 M, F5 7T 19865 Bl AATT A JE ifi B AN % 4 a7
&N FHIFN-y. LA ICD3 Hidk. TIL-2%% £ Fh 41 it
PR 7 15 5 HE R BT R A 1) — e O A g, 2 4 g
B4yl CD3 CD56 41 fil AICD3 CD8 41 i, 1 T Ho 4
J R 2 1] 2 B KA CD3FICDS 6 B I 25 1190 1, £
21 it 22 RURRAE L S NK AN ORI T 0 i A4 AE, S
FRANK A HORE T 4 . Thig iy, CIK—J7 1
A Tk 40 B KBRS 2k, 55— 7 a4
NKAH i FEMHC B i 14 1 25 493 e 1R i, 5 34t
Ik A ME R VAT A0 AT b, A R . SRR
TEE S ARG T SRR G I R I 5 R
KTCIKA M ¥y A AL, H AT EZ A LU LA
P (1) CIK4H i RE W6 B JAL-2+ IL-4. TNF-a. GM-
CSF A IFN-y &5 K 6 98 1 40 i R 1, 3 26 58 1 40 fiw A
- AE TR IR 40 P ) TR B, I 3 s 1 LA
P25 G N, T TR A L A TR R R A Y. (2)
CIK A T LR T 252 00R 330 N 40 71 ) g, R Py
W) B I PR 25 AN [ A0 B 40 B AR R R R 1R
FHBL, (3) CIK4H M n] DAy R ik Bel-2 survivin, Bcl-
xL DADIFEHTIR T BEDR, 38 ik i e JE B ) S [r) 4
FH i 5% £h g 40 i 75 5 R I8 IR FasLIE R R T2, A
T R HE 55 T 988 440 LA 801 R e 22 Tl IR 9 2
7N, CIKAN s g e R L . e B
iy FLIVE . AN B A 2 FlOE M MR A —
SE T R, AR, H AT X CIK N A N 4 57 R A
HAS 5B B T8 D . AEAWIGH, AT1E &
FIAL 50, PR R IR AT Ja R RIA I 2 5, IF
IS 73 AR 3 AR L SR /K E I mRNABEAT A
W, R B 5 CIK A Fa e 48 FH 1R 23 LA 29 08 JE At

1 MRl5R*
1.1 #8

S RIS, ARSI % 3 M R MAMHTV
HBV. HCVHIHGEER I A YRS .40 mL/ A, i
AT ML A0 1) 2 25

CIK cells; induced culture; protein mass spectrum; gPCR

1.2 iRk, NE R

P thIL2(VE 04 22 A B 2 H]), CD3McAb(L
SUEAAE RS A TR A H]), thIFN-y. ACRY-MIDE.
BIS. APS(Sigma), SDS. GLYCINE. TRIS(Amresco),
a-MEM#5 7% i (Hyclone), /N |-ILiE(GibcoBRL), g
F1fi(Roche), TEMED(BIO-RAD), % &+ 5 (R-350)
(AM-ERSHAM), 2D-Quant &z 4 5E ik 7l £1(GE healt-
heare), /K LW, L. GLYCEROL(P AL T iy
AIRAF]),

1%#%: HPLC Grad ACN (Baker), V2500 [(BECK-
MAN), A5 (LABCONCO), HT R~ F-(Mettler Toledo
ALl 04), Hi 2 £ {XIPGphorlI(Amersham), 4fi 7K % ¥
(Millpore), ¥ HIZKIGEIA R GE(H T HLIKA 411, Cole-Par-
mer), Imagescanner(UMAX), Bruker autoflex tof/tof 1)t
TS, WEEFRIR . ACTRRIR 7S 41 B i e (=) o

A} ImageMaster™ 2D Platinum 7.0 i3 43 47
% A4-(GE healtheare).

1.3 XWHE

13.1 F5aEmiettEndld  BaE40 mL
AbJE LS AR B AR K SRR S, AR I DS bl e 25
R 43 B E, BA2 000 r/minS /020 mindi 5
JIE 2, AR B AR /K P v 2~3 7%, 4R 52 300 r/min Ly
10 min. 3 h/FPBMCIEE, e g 1L A 1) A I B 41 i,
Gy A WRR Sy — B F A B ER K PR3 IR, TR X
1x10°41 il T-=70 °CH A7 £ H, 415 T 1 40 A A,
4> 164055 3710 mLIE &, # %75 cm TH
B I OB ZI i Arh-IFN-y 1 000 U/mLZ ¥k JiE,
37 °C\ 5% CO,. WHANREAF FREFRIE . 24 hian
50 ng/mL CD3 McAbHIZIK 4500 U/mLIFIL-2, ki H
IS IL-20 8 538, 114 dJa ke e, 1A= 2E
R K VRT3, THEUE B <109 40 il T—70 °CHA A7 %
1, %S5 CIK G ke A,

132 #FaE@itss. BENEBIM MRk
mAFRERME 0 d. SR, 9, 11, 13 dIf4i i
B, WYY S, I o B T T, O
SIAMEMM LSS 4, XS0 E 40 i
tCD3*CD56 41 il MICD3*CD8 41 iy (1) Eb 451 3 47



1734

AT -

5‘)}
~>

FEo B AT )5 4 M B 50 pL(1x10°40 i), 43
SIS ERRIC TR0 ul, P35 18 2 JF25 °Cidk
20 min, $EFIEAS, 2 000 r/minZ.005 min, 2 F3,
BINS500 uLIFIPBSAE 41 g ok, EHUE . EALET
PAARUE T ER FTFACSCOMPH A A% 1F it 2 4l A, 7
F I CellQuestH A BEAT X2 £ 54 3 U 73 #, 3%
JEIEIE A 1S mW I B T30, P 488 nm, 114K
5x10°41 fl, BEANFR A H R BB A2 VR [ o) Je, Al
540 3 2 R BH P R

133 i ma @G dik  3x10%%E ST
55 A CTK 40 B i N 1 mL A oK VA B 22 vh
H1 (45 50 mmol/L Tris-HCI, pH8.5; 5 mmol/L EDTA;
100 mmol/L KCI; 1% w/v DTTE{2% v/v B-3i 3k £ 1%
30% FREHH )R 75 R 22 G I WV o I NS AARA
) Tris v A1 (pHS.0), 4 °CiEAJ15 min, 6 000 r/min
023 mind 3, FH4REARRUKTIA 75 0.1 mol/LBH
T2 2 () FR R D L B 1, 2 e FH KA 1 7 R G
2~33k; 784 T NI LK ) SR 28 vh L,
710 min, 12 000 r/min{&.0»5 min, fR ¥ Eif. A
SR, HU120 pgff 5 AT XA Lk 2 ) (IPG-
TEF) AR 5 5 11 0 55 L 20 19 AN [R] 3F AT ] AHpH A &
(pH3~10)%5 HL R AL HILUKk, 25— ) KR4I 2 11 A X 43
F K /N HEAT P B SDS-PAGE HEL Yk (T=13%)
SYEFE B IH R A TR G

134 B £3 KGRI BREEN
Y 5k 12 €] Himagescannerd i A\ HL o WY H Image-
Master™ 2D platium 7.0%% 4 73 #7 B — 5K 5 e K114,
Y 2 AT A GH) 515 T 5 A GH 65Kk — 4kt
2 P % HE AT DC L 2 R 1 4 2 $Smooth=10, Sa-
liency=2, Min Area=5; - $& AN [\ 41 51 4] AH [] A1 A 7]
(R 0, JE AR R AU AR B i AR
47 Student’ sk 2 Mann-Whitney UK G811 24 %
FE(P<0.05). T REAS40 B 53K, v 3R1335KF
AT eI 0%, EATIFIC R, BATTIE A —F
A B AR B 15K P A T S S TR 3
135 ®ffiitbr EENUIRE SIS A
IR AR [ B 22 e 2 11 L OO F A, 0.5 mL/NVE
PR AT RGAR . AR AT 2 1K BN 0.5~1 pL
e b, T )5 b FE T Bruker autoflex tof/tof T 1% 43
HEAT %5 . 15 2R Fr (fragment) {75 8 38 i 7E 25 ) 3
http://www.matrixscience.com/ZEATHH AT R, 15
HEAR . ZEH AP AT R MW) BL

B APPSR O E>648 2 7 AT
Gk 2 X (P<0.05), BT 1 4 #0360 22 5+
il 5 L(P<0.05).

1.3.6 RNA#IRIREQPCRMT 14 Trizolid 71 £
BT o0 AL USSR IR AT 5 40 PRI S RNA,
oligd Tii 4% 5% A eDNA. Bt 5[ W)(Hh HE R FE R 48 ]
G RO AR SR EEARELER.
SRR R RIE MO T R R R R IA R H R AR YRR
K HE47qPCRY B4 (K1).  PCRY™ W SR 95 °CHilAs
P£5 min, IMEH; 95°C 105,59 °C 10's, 72 °C 40 s,
3SAEIR; 72 °C 5 min, IMEH . LhB-actiny W
FEBL, 21T AT AN RIS BT

1.3.7 %itEa#  RHSPSS 15.05% 47401
N, T VR RER HimeantS. DR R . T ES
Beg R R TR 5, P<0.05 4 Z R Giit 2 E Yo

2 HFR
2.1 F5H. RHBYEE. EEUERRERE
M ZE

T e By 7R R B A S TRATT R B, 4 i
R FR1~T TS, 7~13 A A P, A
RO AN BGTE T 298015 (KI1A). B 7 1M, i g7
10 disf A4 5 v H LR 22 1) B T R 4 i, K8 93 4 it
R TEA AL B HEM R 4H L, 1592 4215 diNF, 41
AR E R, AT E, BAKRZA L TR
(12)o % 41 i Ao 32 2R 5 J B0, CD3'CD56" 4
Jit BG4 AN 1% 5 117 160 (4.67+2.10)%, & 5515 dif &1
2K 51)(62.60+2.86)%, L H B M 22 F(P<0.05);
CD3"CD8 i fu LU 55 7% 11 111(28.51+7.02)%, 24515 d
i 2 BT 45(76.10+8.03)%, th 2B B xR
(P<0.05)(E1BFIE3).
22 Z“HERKENE R RS

SRR T RiF EE A RS ST, G
1) 4 FE vk B £ ImageMaster™ 2D platium 7.0
AT, [R)— A B 35K 4 v bk P il DR PC 2R 35 7
75%LA b, BLESRA I B B R ERE. 5
WARICEC 5387 IS, 40 M5 S AT 3RA3 2574 B 1A, 5
FIRPAR279 NN E A A o, PRl RIS A 1) B
H 744, & OSB3R G 8 AR 29% A0
27%. {EIXTAAN R, RIE BRI EZ RN A
32 R AR B SAA 184 Rk E N
R4 BR T IX744 5546, LR S A M4l 4 B



BUARERSE: AL IR 1175 S0 A S AR A0 ML R e SR R R 1 A BIEIR

1735

#F1 ENMEEmMRNAY ES|MFETIER

Table 1 The sequences of seven genes’ mRNA amplication primers

LD A FK LS5 3 N3 JrBOR/N
Gene name Sense primer(5'—3") Anti-sense primer(5'—3") Size of fragments
UNG ACG CTGTCCTCACGGTTC G CAT GGT GCC GCT TCC TAT CA 177 bp
ENOI GTC TAT CGAAGA TCC CTT TGA CC TTG ACT TTG AGC AGG AGG CAG 165 bp
FGG GTA GCC CAG CTT GAAGCACAGT CCATCC ATT TCC AGA CCC ATC 192 bp
ANXAI AAG GGT GAC CGA TCT GAG GAC AAC ACT CTG CGA AGT TGT GGA TAG 158 bp
ACTGI GCT AAG GTAAGA ACG TGC TTG TG AAA CTG GGT CCT ACG GCT TG 196 bp
PSME1 AGC GGA AGA AAC AGC AGG AGA CCA GGT GGT GAC CAG GTT GA 176 bp
ACTB CGG GAA ATC GTG CGT GAC TGG AAG GTG GAC AGC GAG G 434 bp
(A) (B)
100- 21001 . .
§ B Before induction
5 804 é) 801 3 After induction
£ Z 60-
S 604 &
S S 401
£ 40- &
S s 201
o
= 201 oL mim
o 07 T T
0 . . . © $°
5 10 s & (;QQ
Time (d) 6’% o)
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A: proliferation during cell culture; B: the change of effector cell phenotypes before and after induction.
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Fig.1 Cell proliferation and change of immunotypes before and after induction
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Fig.2 Changes of cells morphology observed under inverted microscope during culture process
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Table 2 Identification results of part of protein in cells before and after induction
HE R EAERZA BED K Fids LD i SEHL A I AE (%)
Protein Name of proteins Name of genes Register Relative PI CI(%)
spots number molecular
weight
Proteins of same expression level before and after induction
1 uracil DNA glycosylase [[Homo sapiens) UNG gi[35053 35698 8.22 97.21
2 chain A, Cyclophilin A complexed with .
L PPIA 2i[1633054 18 098 7.82 89.45
dipeptide Gly-Pro
3 protein disulfide-isomerase precursor .
. P4HB 2i[20070125 57 430 4.76 91.34
[Homo sapiens]
4 myosin light polypeptide 6 isoform 1
YOSt gt polypep MYL6 2i[17986258 17090 4.56 89.56
[Homo sapiens]
5 chain A, crystal structure of human .
ENOI 2i[203282367 47 350 6.99 92.62
enolase 1
Proteins of specific expression before induction
6 fibrinogen gamma chain, isoform CRA_j .
- FGG 2i[119625320 48 277 6.02 81.21
[Homo sapiens]
7 chain C, crystal structure of human .
) FIBCDI 2i[237823916 47 009 5.54 87.34
fibrinogen
8 PREDICTED: similar to Cofilin-1
(Cofilin, non-muscle isoform) (18 kDa .
. . . CFLI 273983054 17 029 8.54 85.32
phosphoprotein) (p18) isoform 2 [Canis
Sfamiliaris)
11 fibrin beta FGB 2i[223002 51358 7.95 89.45
12 chain B, crystal structure of human .
. FICCDI 2i[237823915 52908 7.14 84.45
fibrinogen
13 annexin A1 [Homo sapiens] ANXA1 2i|4502101 38918 6.57 83.21
Proteins of specific expression after induction
14 chain A, human L-lactate dehydrogenase
H Chain, ternary complex with Nadh and LDHA gi|13786847 36 769 5.72 80.32
Oxamate
16 chain A, phosphorylation independent
interactions between 14-3-3 and .
EXS 2i[161172138 26 439 5 75.78
exoenzyme S: from structure to
pathogenesis
19 ACTGI protein [Homo sapiens] ACTGI 2i[40226101 29 678 5.5 71.05
20 unnamed protein product [Homo sapiens] - 2i|193785062 28 478 5.2 89.03
22 proteasome activator complex subunit 1 .
. ) PSME1 2i[5453990 28 876 5.78 91.20
isoform 1 [Homo sapiens]
23 gamma-actin [Homo sapiens) ACTG gi|178045 26 147 5.65 80.45
24 PREDICTED: actin, cytoplasmic 2-like .
ACTB 2i[297702014 40116 5.23 75.23

isoform 3 [Pongo abelii)
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A: flow cytometry scatter plot of CD3"CD56" before induction; B: flow cytometry scatter plot of CD3"CD56" after induction; C: flow cytometry scatter
plot of CD3"CD8" before induction; D: flow cytometry scatter plot of CD3"CD8" after induction.
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Fig.3 The change of effector cell phenotypes before and after induction
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A: peripheral blood mononuclear cells before induction; B: CIK cells after induction. 1~24 protein spots were selected to do mass spectrum

identification. 1~5: proteins of same expression level before and after induction; 6~13: proteins of specific expression before induction; 14~24: proteins

of specific expression after induction.
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Fig.4 2D electrophoresis of protein in cells before and after induction
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1,3,5,7,9, 11, 13: amplification electrophoretogram of UNG, ENOI1, FGG, ANXA1, ACTG1, PSME! and ACTB genes in cells before induction; 2, 4, 6, 8,
10, 12, 14: amplification electrophoretogram of UNG, ENOI, FGG, ANXA1, ACTGI, PSMEI and ACTB genes in cells after induction; M: DL1500 bp

ladder.
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Fig.5 Amplification electrophoretogram of 7 genes in cells before and after induction
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Table 3 Partial genes mRNA relative expression level of

cells before and after induction

A + + e . £y B FEm g S
RN 4 CD3'CD56" NKT4H i, 7l ™ 4410~1 0001 Gone i N
Fe AT X A 0 10 R R O I I A b AR UNG 1 652.57+28.30*
T 2 PN R Sl B O, SRR RS ENOI ! 76.63+10.34*
W T B0 45 5. ASHIF ST /N 20 W7 S BIF 9 AS ] 20 e FGG 1 0.03+0.01

GRS, R 0 13051525867
G AR LS 7 e ACTGI 1 84.44:14.69%
Xof il 983 241 I SPC-A-1 FIBGC-823 11 A% 983 1% 11k 43 il Ay PSMEI 1 78.79+11.65*
68.28+13.82f175.45+18.65, 20: 1N ARG LE S0 #P<0.0s.
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81.98+11.95F185.10+14.45, W] & o] LA th, Bl A5 4%
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SE PENO, I I A6 B (human enolase 1) — 41 il K
o T DR ST (RORE R AL B, B8 M A0 2- Wi 12 T il iR T
STt T A 7y A P PR I, 0 A B R A2 S .+ fe AL
PP EATPRI AN s RE R P A 2 — 1T, ()15 5 iy
I My S A TA 1R R 1k A L R A L A
PRSI AHFTH R I I 21 25 (1 )y B (fibrinogen
gamma chain) 1 £F- 4 55 11 i C% (human fibrinogen)
& FH H 40 10 5 B3 1 ML 2T 1 s R S A7, g I 2T 2
1 D A SR I A A R, A I A T B il afi v
B R A Y, A I R R i /A R B Y 2 B
P N # 2 —. 2148 FIB(fibrin beta) W) 2 Ifi £ 55
1 i AR i T 3 P RS T, ST 2 1 A1 (annexin
AL A0 20 AR, D Annexin iR R 51 2 —,
AR IR i 45 A A, S0 e i T

) 9RE N A 3G . b TR S 4 T
A P (3)i T G M CIK A fu Rk i A
FEMp ALK, WESEP R REREE. @
L-FL R it & I (L-lactate dehydrogenase H chain), j&
— P RO, O 2 AR AR, TR
ML N wEAR D, s T i W T Sk O U
PU. BRSSP, I AR iR A5
PARE 2 FEARWET A, H A IA & 2R I, ATRE
CIKA J 1) KB~ HE A K. Exoenzyme S. y-lIL3)) i
H1(ACTG1). &4 Wi 435 A4 771 7 A7 -1 (proteasome
activator complex subunit 1)Fly-JL 3] £ [1(gamma-actin;
ACTG2)3iX VYA 11 )i 41 5 22N S G o it o B 2
PG PERERN ALt B . HLH, Exoenzyme S/ 73
WA AR K A, e RE B8 o i AN K 2110 5, A 4
J A AR AR AT O IR FRP . y-IILEh R TRIy-ILB)
A G N R PR R E A, KRS AT REAN
S M B 2L T SORH OGR4, IR SERAEAE 75 3 i [ CTR 4 g
HOR R RIA, 5L oM B CIK 40 K 47 3G 1 I
Gt BN ABEFT A R LA R A B R R
13 dJ5 3438 T 21801%, HikRfafr mRikEaZh
A BT REAH S H I, AT DU IR R) 9 1)
ER A, S T R 50 L AT SE IS A R IR ACR )
KA PTAE

MR T mRNAZRIE KT A I &5 2R, FAlTa] LA
M, NAFGG. ACTG-1. PSME-I3LIN [ ik 55
HEARIEKE RO — 8. tbAh, e E KR
FRHT 5 T 2 5 I UNG L ENOTJmRNA K - 15 i 5
B %5 WA S e T R0, ANXA-1HImRNAZK P 3
IR S a5 5. ARG, SR AR e S
S AF AR, mRNA: 5% 7K ) o Jk PR 3 1) v []
A4, T TR SR BT (ER 1 7K 1) A2 2 BT D RE R AT
AARB S NATTA K AEWAR S T AT RERL S £ 98U,
— Mo SEIIX PRI R IE KPR B . RSB 2 A
/N AR T T i 1 2 RN e S 4 ()50 9 AN AH %
ARG 2 R, I HH Gevt Jy ke B T i b g 2%
285 AR R 28 P A s g X AN A O B
SR G I SRR AT B (1) 28 PR 4% 5% JEmRNA R 8 e
PEo AR, mRNARIESC M5 H3'UTRIF &
AR 71 AR N IR 45 6 8 A ORPT. (2)s i)
PR M iE Y. BERRAL . BE AL S5 )R 5 i
TR 70 WA 5 B A . (3) IR I ZE 1l o AN[RIJE BRI AT
e 52 BIAS [F] 4 5% 5 PR B s ), DRI 45 5 3504 [ 2k
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I AP RIE IR ZE o (4)VE BRI —Fh i
HIHLH], microRNAW /R T 55—l ek,

gr Bk, AW s A 4 2 M oK

S RIE W5k, LR AN MO T T AT A
M H P KmRNARIA 7 5o 45 AR, A0 8 I s
ZAME T TR IR E, CAB T —RER g, 5
MG IE L A RAN OGS e RIS LR 4 (1
53T A, X CTR A 0 PR A0 M 2 5 VAT JE 2 5
1 7E 8 S s AN KPR B A AN — S m]
e S RARE FIBLIA 7 2k 2P
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