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K562 2 B X:f 4% 52 1A 48 R 2 B K T sE 0 sk 2 PR SR #2 0
HoeR, & AGERA (100730 U5, HEBE R MR AL R BBk s A

(HE] HOY WM T M R K562 4i i X i 2 R 41 i 2ok A o) BE A e AR PR A
MIREN o Ik SR SRPBEREIR 5325 J7 ik MAGERRE A SM A it vh 73 15 Akt S Az A0 i, T 4i i P 5~ GM-CSF
L4 K B AZ 20 75 5 03 A AR i DCs (immature DCs, imDCs ) , A F 40 A 7 TNF-o 3 — 20
imDCs 755 i3 DCs( mature DCs, mDCs) , 7 Transwell 487753 5% imDCs #1 mDCs 5 K562 4 g3t
Ki7% 48 h, U B AR K I KS62 AT DCs (14 Lk (4 RS H 457 240 Jf PN 5 25— Wk BE A 52 il , ok I MTT
F £ 4G I 2R AR TS A4k, R ST 2R e 21 A1 635 (fourier transform infrared spectroscopy, FTIR) 4%
K 20 e e ARPARAS . X BRI B 5 AR M 735 5% 48 h i DCs, &5 5 K562 Zi i 3t
SRS, G BRZH DCs A L, imDCs il mDCs fZRiA B2 TR (P <0.05) ,imDCs 1 mDCs it 445 25
TN (P <0.01) ,imDCs F1 mDCs HYZRLIREEE J1 T [ (P <0.05,P <0.01) ,imDCs Fl mDCs £
2t B EA R (P < 0. 01) , 177 1E &% 1% 77 4 AU i X 7 J5 P45 97 48h 11 DCs 41 AH Eb TG i 3% 2251
g5 5 K562 4R Is DCs MLk AT g 52 B4 07 , 4 M e 54 C 0 32 B4 i, KS62 41 it A fE 8
a4 DCs (ZRiAR DI RE , 30 40 M B B ACAPIR AR HAT AL e 0y , i3 1 e S e T g, D el 1.
T e 98 240 B 3 PSR BTLAAR SR WAL, S B e 410 R X 36 5 T BRI S

[REIA ] RSARANNE s KS62 LML ; LWL A AL s SRR g 5 (7 AR SR 2T AR5
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K562 cells impair mitochondrial function and energy metabolism of dendritic cells in

Transwell coculture system
Xu Xiaofeng, Li Shuang, Li Haomiao ( Department of Clinical Laboratory, Beijing Tongren Hospital Affiliated to Capital
Medical University, Beijing, 100730, China)

[ Abstract | Objective To determine the effect of K562 cells on mitochondrial function and energy
metabolism of co-cultured dendritic cells ( DCs). Methods  The monocytes were purified from fresh
peripheral blood of healthy voluenteers with immune magnetic beads, and then were cultured in the media
containing 100 ng/mL rthGM-CSF and 100 ng/mL IL-4 in RPMI1640/10% FBS to induce the cells into
immature DCs (imDCs). And then mature DCs (mDCs) were developed by adding 20 ng/mL thTNF-« into
the culture medium of imDCs. Then the obtained imDCs and mDCs were respectively co-cultured with K562
cells in Transwell chamber for 48 h, and the cells cultured in normal medium for 48 h and those cultured in
the medium without cytokines for 48 h served as controls. Mitochondrial membrane potential and intracellular
Ca’" concentration in the cytoplasm of DCs were respectively measured by flow cytometry, mitochondrial
enzyme activity were studied by MTT assay, cell energy metabolism were investigated by Fourier transformed

infrared spectrum scanning. Results Compared with the control cells, co-cultured with K562 resulted in
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decreased mitochondrial membrane potentials (P <0.05) , increased intracellular Ca’* concentrations ( P <

0.01), and decreased mitochondrial enzyme activities in the imDCs and mDCs (P <0.05, P <0.01),

moreover, the cell energy metabolism were also suppressed. Wherever there were no obvious differences

between the 2 groups of control cells. Conclusion Mitochondrial functions and energy metabolism status of

DCs were impaired by K562 cells, so migration and immune function of DCs were impaired, this could be one of

aspects of tumor immune escape, so as to realize the proliferation, spread and metastasis of leukemia cells.

[ Key words ]

dendritic cells; K562 cells; mitochondrial membrane potential ; mitochondrial enzyme

activity ; Fourier transformed infrared spectrum
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WEIARANML ( dendritic cells, DCs) J& THLIK A 4T
JEUHE 40 if (antigen presenting cells, APCs) "' | REfg 45
SR A BRI, BEAS [m] 4l HE Y T 9bk L 200 i 522 28 b IR e
J, B JORE SR A AN B RE PR T Mk 2 M B AE
(CTLs) , 51 % % Xt fif I 200 J 1) 3 i 028 1 25
DCs it PRI v 7 B2 4L 78 iy A B2, A 92 5 AR A4 51
B EE DCs Jifeg 2 e, JFRF 8 A Il 4 20 o g 1855
XL DCs JMR 22 B RE %175 T B 0T i 83 A R S 1 e i
SRR R DCs I8 938 7 4 e JAC B2 FH 280 R 34 7
bR BRSBTS i AR
[ 14 77 230 LA S 928 28 456 1 M R Fn e, O L e
T FARAE DCs &4 T Ofie Al o FRATLARG A AT
GEARIR, b ggg e U Y PR 2% AT UG o 028 DCs 1 200 Jfd iy
BREE FIER3K, 3L DCs 20 B 2R 454 , i DCs 40 i
() A= W B AR, T AEG DCs 32 3 A g 28 i 410 )
TpEhfg .

BRSNS K BN R 40 B E 1 4 ) DCs 4k
R DI RERH LF HC R D REAY R, B e S5 38 2 BT
FEAM MR BT 252 DCs RE R EPIRE . A
7] B iR 5405 DCs ZhEERI LRI AR, I HAR
ST B DCs AT 6 AR Ry e e iee . iR T
SRR, TR Tl S A o8 A il Y S X DCs Y 4%
RAAD R R RE IR A BRI, BATS DCs g
IREMIE R R A G ERNK R, N THRX—0
S0, ASBIF S e 10 309 K562 490 45 AR 7] 4k B Bt
) DCs F855% 48 h, F AL A0 AR MTT FE 7 it
LT AP 1 4 Ty 1 K T 45 41 DCs (1% 2 A 14 8 Ha,
7 200 B PN IR R L O AR T T ) N 4 i R £ A
PR A2 A0 B0, Ry ik — 25 W 5 i R e 97 40 1)
o 95 398 39 ATL T 0 55 1 DR 10 8 iR BRI T AR A
A

1 #Me5xHZ*

L1 A5 XA

IR L 200 53 5 94 ( Ficoll 1.077 g/mlL) W 3K T 1 iff
R 5 15 57 2 RPMI640 13K 32 [F] Gibeo 28],
T3 E HyClone 24 W) Wy 3K ¥ 5% & 1% 43 G 28 1 TH
(FCS) , T2 [E R&D 7 vl W) K 52 4 e 75 45 Tl 4 e 1A 5
TnEE 2H N CRE- W A0 i 4 V% 90 38 IR 7 ((recombinant
human granulocyte-macrophage CSF, rhGM-CSF) | # 21
A 4% 4 (recombinant human interleukins, rhIL-4) I
H2H A 9 3R BE A F-o ( recombinant human tumor
necrosis factor-o, thTNF-a) ; F-32[F Sigma 2\ &) ) L HL
A CD14 BsERERTIR (FITC Fric) & PR 123 F P mg
W 5 N AN A B P o 5% f 92 1 2R 1R & (monocyte
isolation cocktail kit) I 3K T8 [E Mitenyi /A A ; Fluo-3/
AM [ W 3E T 32 [E Molecular Probe /A & ; Transwell %X
JEREFRIL(0. 4 wm fL42) WL T3 [F Corning A 7]
1.2 zafiik K562 #9335

K562 21 itk e A AP F il s 40 i Ak , b A S
B RHAE . 2 x 10°/mL #g K562 4i i 28 PBS ik )5,
A 10% Jifn 4 176 /9 RPMI K5 35 5L i 35 3800, K
FEFE T 37 C, 1% 5% CO, 1 95% 1 B () 855 746
Bigv o BB 3 d ZEAT 1 YCE ARAR, 24 K562 i fifl ik T
XPEAE R BTIS AE A
1.3 FRBCRE 4 H-# g DCs

PR RS B 7RSS DCs, NEHEA SN 1 rh
IR 2 200 6 53 B Y 43 B3+ A/ D o B A% AT, e 3R AR
8 AN 0 B A 7 0 B J 3 — 20 3 PR 20 i, )
FHONBA A 40 B 1 32 45 A 952 0 2 1t 50) 600l i &5 471
CD3, CD7, CD19 4 X4 B i ot & 19 B %% w2k
( miltenyibiotec ) FHPEBEFERR 2= T 40 fifd . B 4 jifg . NK 41
B A AL AN, i — 22 o) B Al K2 95 % 2T HY
CD14 " B ANME . WARIX 2L CD14 " FAZ AN ML, A &
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100 ng/mL rhGM-CSF I thIL4 [ 1640 5% 4§ 35 5
B35 7 d, 358 K S DCs (imDCs ) |, I ££ imDCs J5
JIA 20 ng/mL rhTNF-o 4k2E85 55 3 d K15 82 DCs
(mDCs) o it i = A 3815 19 DCs b Rt APiik
CDla .CDI1lc.CD40 .CD80,CD83 .CD86 F1 HLA-DR %
PURKIA XS DCs RAIFATYE W 5 B i Je ks
I DCs 4 A7 2
1.4 FRE 44l DCs &5 K562 41 it £ Transwell F
3

A5 2 x 107 imDCs 5% mDCs 5 2 x 10°K562 41
MIAE Transwell XUZ £ 3R ML 5235 48 h(DCs —fij A
IATfTHHE A F) o Transwell () -2 H1 & A DCs, $iX
s K562 153 DCs £y 44 DCK 41, 345 IMK
(5 K562 H:553: 19 imDCs) F1 MK (5 K562 $H35% 35 1
mDCs) . X HRZH AL 45 1E 5 55 7% 19 DCs (4245 imDCs F
mDCs) , 744 4 DC 41 ({245 IMDC F1 MDC) ; LA K 4
MR F J5 4k 22 35 3% 48 h 1y DCs (42 4% imDCs il
mDCs) , fir£4 4 DCC 2H (45 IMC Al MC) . IEF K5
Jrp 4 RPMI1640 .10% FBS 100 ng/mL [ thGM-CSF .
100 ng/mL f) thIL-4 F1 20 ng/mL thTNF-o, f4E K H
TR FE 34 10% FBS. AN & rhGM-CSF | thIL4 il
thTNF-o ) RPMI1640, | FH 15 W3 4 G £ 46 0 45 25 4
MLAFTE 2
1.5 AR X 28 fe B AR m] &40 29 oL 25 B AR B2 o, 4

TEZ AR YA AL 20, ] PBS EEE 5 i A%
B 1 x 1041 A B4 20 L0, 70 20 M2 P i A ik
JER 5 pe/mL (5 P1I 123, 118 F 37 CRBHIFE
30 min, EF 5 H] PBS LA MIEEBE 3 DL LBRARZE &
F YL kE; F 500 wl PBS HE B4 5 1 40 i 7 (300 H )
el RS Ay BP0 R A, AR ke L A SRS T g
S LH AR FHI 123 pyFeaktE
1.6 F) A MTT ZAbm| &40 4m g & 4 AR B 75 /)

MRS WO k. EE AT A A
g, FH PBS 20k il A 2 1 x 10° /4 201 it i 4 B 2 TR
TEANRETR T INA LR BE K 5 mg/mL () MTT, F 37 <C
AWETEDEIEE 4 h KR ic 5 ) 48 AR B0 5
PBS P65 HH PBS H8:, % 0.5 mL i = N BEIN A &
A RATIRST, B0 S B MEAR 0.3 mL 5
FA 96 fLAR , B 5B 3 D AL, Bio-Rad i FR{Y
W &AL ML D(570) 1, O EE(E [ D(570) ]
AR RGBS T -
1.7 A RZR X 0 B AR m) &40 4m fe, 04 4m R ) 45 B

Tk
A T k. EEEAN TS A

Jii, FH PBS 80k 5 U4 2 x 10° N4 it , i 100 pl. PBS
FEANML, A Ca®* 565 285 Fluo-3/AM i (&3
JE 4 10 wmol/L) , & T 37 C/KEHIEHE 40 min, %%
EGEIK . BRI Ca® HHHE /R H Fluo-3/AM
P& RE S R B X R . PBS 95 3 Y5 A 300 L
PBS 40, i<k 4 i 57 (300 H ) 5 41 g A 5 40 i
B, AN A BT AR I, FH CellQuest £ 7 £ 47
G AT o B ZERE o AL B X BRSO 0 i 2
EFUE A AU P Ca®* R BE , B FE A I EE AR R4 5K
(2B, T2 M A T 3 O 2 o
1.8 H) ARG S et T o sh iR RN o sk K S

TE IR PR A 2 x 104, &
0.9% NaCl B8 /K% 2 ¥ (1 000 r/min,5 min) , 3 |-
K EDE KT AR (5 L) R R Wi 7%
2] CalF, % i I, 76 37°CF , it & £y 10min, B % 4ii i
B PR K Sy 75 % AR R B U Y B
2 ~3 mm [ BEEE, B85 15— CaF, 8 A, Bl K
FE 5 FHL(NEXUS470 FT-IR , 78 [E Nicolet 23 ] ) I,
FRAL B I 3 Wk, A5 8] 3 Al sh k. DL
0.9% NaCl FyHEKLLAMRIBCEAE R 23 X BRGE . R
F OMNIC 6. 0 4 %) #5204 it i B s A 7 o Al b 7
H I A REAS I 2L AN W3 55 7K A WSC TS A 22 08,
PEATEST AR B R B, fE RSB BUE L s 2 A
54 (A E0] ER (BB~ =5 1= 5 g = LS = T
R I
1.9 %it oM

SHGEAE LA x =5 FRIR, >R A SPSS 19. 0 Ay
220307 2H B R ¢ RGr 30 AT 2% A AR PR LA

2 HR

2.1 DCs &AtRpE w1

X HRZ AR LE , A5G IMK T MK 20 fr) 2 b 14 5 Ha,
AU FRE(P <0.05,% 1),
2.2 DCs &AikBEiE A

IMK ¥ D(570) {& i F IMDC #1 IMC(P <0.05) ,
MK ff) D(570) {8 i 2% F MDC F1 MC(P <0.01,%1),
2.3 & DCs o N45 5 F iR E

5% BRZH AR L, IMK I MK 28 Jfd P 405 25 - e J3 189
IR (P <0.01,% 1),
2.4  &%8 DCs o915 vt % e x5 ROKGR B

5 Xt M1 47 e, IMK Fil MK 20 19 A 430/ A g0 1
Agso/ Agors T FEAIR(P <0.01,58 1),
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&1 KADCs ERKARBA LHREEE N 58 FRE LMERKRE (n=3, v +s)

! i LLHM G MR
2157 B IREN R A LR BB TR
AIO3O/A1080 A1030/A2924
IMDC 4 473.26 +22. 16" 0.552 8 +0.003 4° 425.08 +18.67° 0.475 +0.003* 0.327 £0.005°
IMC 21 470.18 +23.12° 0.541 3 £0.002 8° 434.29 +17.54° 0.438 £0. 005" 0.348 £0.003"
IMK 2H 403.16 +24.68 0.362 7 =0.002 4 564.73 £19.32 0.236 +0.007 0.295 0. 003
MDC 41 318.95 £ 18.67" 0.510 4 +0.003 2" 233.77 +12.36" 0.657 +0.051" 0.289 0. 053"
MC 4 320.49 £20.35" 0.506 7 +0.003 0" 230.97 +13.02" 0.667 =0.008" 0.292 £0.001"
MK 4 238.46 +22.34 0.150 0 £0.002 6 472.97 +14.37 0.532 +0. 008 0.155 +0. 003
a: P<0.05, 5 IMK 21it%x;b: P<0.05, 5 MK 4arbix
3 e NADH #1 NADPH if J§i % £5 {2 Ff i ( Formazan ) , E. 7=

DCs FEHLIA P RE 0 15 R A BH 45 A i, 5 BLAK
[ SR 0 25 B S e T 32 BE VAR OG . H AT S = DCs
TR ) R A AR A i CD14 " B A R 5
FAIA . B RAETIRE LK DCs 4k imDCs FI
mDCs, ImDCs FZ A TAMEAH L, BA TR 5 040 55
Bormab#Rfig, mDCs RE 8 76 bk EL 45 P 1 g AE Y T 9k
CLZA A AR A T It 2 3, T I A HE T 98k U2 40 b A S
TEAL NI TE A5, S 5 ML ) S 0 25 X S i i 37, ml D
5 g S 1) R A R B VIR G I AE R 5T
K IIIE F AR DCs S ThfE B i), BRI T i
5 X T S R A4 1 e S e B B BT, DT SR B
i 1 s R R

SRR 20 B P T AR, A SUZ RS
Haipuryre G & VARG, e 54 T s 8
ERHESSLRAEYY . B R A e E
AR BRA2 2RO A BE F A5 AN R RE AR B . — RS L
T, 4 A A 1 20 AR Y = R R E I L R
B PR AN P 5 B P A7 2, Bk AR Y S R AN, ok A
(B LAY S5 LRI ) ATP -4 a8 VAR 56 , (] I sz
RARRER SEAE M . B PR 123 2 —Ffnl i o 20 if 5
(Y B EG F- SR AR PEDE GG R, AT AR S Sk A 5 F5E i 67 1Y)
FEART , 7E 40 B e A= AR A S AR A, bR R
NN, 2 PR 123 % 1 N AR rp B ok
AR ) B AR AN, T 38 2 I A M AR AR A
AN FE T 2R3 SR A4 5 R HL AN 1) e I, T S e 24
FEARI A BE IR S . SR AR BEE 77t 2 S e A
Uit B EER bR , AR I S 5 PR = R IRIE IR
RN B AR A 55 e AU R, BB S ek 4
R FE BE AT ATP ()& Bl i . MTT ) S 2 R 1A il
T T R R €6 1) MITT W] DL 2k 1R i & il

B SRR EIG ) B HE . SRR ), 2k ik
MITHEESR , BFSE W15 K562 41 dh 4% 5% 48 h )5,
IMK 411 MK 21 114 2 b (4 65 e 57 0 it 305 o 249 8 3% F
K, U] K562 SR Y PR 2 filf IMK 2H 71 MK 2 (1) 2 4
PRI BEZ B4 , K IS IMK 26 R MK 2H 46 g P9 i
SR A LB R AL AR, MR g IMK 2 1 MK 41
AN ATP (4 B, I 4 Ak FICRE RS . A
WFS A B0 M 4 e L B 28 2 1 RE RS s il b A
HMEEXT ADP (32 55 58 77 , DRI B 0% 34 il 2 6 14 (4 1
THREHE TP L AERRARAS Y T EL 20 i SR 25 5 20
MIAERLIR N BIIE RS BE 1 S VA G . A 9T R B, Sk
RAYEE RS S5 AN AE HLIR N B SERE i 1 S R 4%
PO AL R TS kB, KS62 4 i SR U A
SEHZH T DCs Bz sl B ae 1™ 5 & AR se sy
S A IMK 25 MK 25 i 27 1R T g R A5 W A1 7 i
SHATRRE 12 B0 56 R % D), 001 78 78 1 B AR
Whsg ] IMK 2H (9 470 S 45 B e A MK 25 3033 T ik 1
AMMEIFE TG AL O Th e, ABFIEZE B SR 4 X T
JHFJea 4 T DCs SR04 Ty i i 300 1) /8 FH A 25 SR AR 0L
Ul BRI A A Al S B g %) A 780 vk 7 200 5 S A e P9
AN ML ERBEAS 8 1 B AIC DCs (14 2k bz 1A T g IR 25 e 461 i
Haz shi B he ks H s thfi .

AWFFE A K P55 X BEAH b IMK A1 MK 20 41 ffg 14
5 S PR B S RN A S TR A S AR A,
Z 5TV 2 AW AT R S B VR B 3 2 ik
IR R e M, S AN AR I BE s A, ot i 5 |
AT R BE S0, 9T 2 LR AR T B 5 40 5
BT AA AR HL 55 IMK A1 MK 21 e {4
LI REF5 40 R B -k i 448 T T 2 K562 SR K 2 5|
i IMK fil MK 411z 51285 16 11 230 1038 4 JR A .

LT AN B A 32 2 1 A [ I A7 1 30k 06T 7 £



5 37 A5 18 ) N U NI S
J Third Mil

1858 2015 4£9 A 30 H

Vol. 37, No. 18

Med Univ Sep. 30 2015

T Ok )R A5 2 5 AT V) I sl 1 O, LA Rl st o i
A2 JIT AL ) 80 R 3 JBE PR s e R T i b 1 45 P 25 4 3k
VEAH B A T A58 2 A 0 U8 5 R I R A3 A B I 445
OB WOE G A RC S 30 e A REL VAL e E /EA S
T ARTT I3 4 MO SR 5 o WU HE A 50/
A gso XTI 7] 26 /0l TR, X 440 ML A B RIR A
A s/ Aony X IV 205 4R/ 8 i, 1 3R 4 BV R FI Pl 2
WA 70 IR BT & RS AR B 3% 5, IMK A
MK ZH A 30/ Asgns FT A g0/ Ayoso HEAEL B 5 A (P <
0.01) , J5 PR T B2 10 v P96 4 it K562 PRt AF K i JiE
THFESEFREE N 3745, (i IMK i MK 2 AT LA 4 2
M A AR S B =, 5 IMK F1 MK 4168 &
ARHHMIER , X 5 TR ATT A 1 2 AN M 26 k7 1A 3 Bk 2 21 11
il —E A, A BT 5T 45 45 0 b A5 B BIF ST 45 R —
B0, 1 B ot Y e R A0 B R Je A0 — R AT BE B 45 4
DCs HRERACHHRAS

BN AW A5 R B I 5 57 5 K562 et 5 i
DCs ZR A 2y i e A1 0 248 1t e o A Qo 12, {F JC 2L {4
YERPLEIA T AT — 280, ek 35 5 DCs Lhifk
Iy R R AT F1T 4 L i A a8 7T B 2 1LV b 98 B 45
T~ DCs 4l 2245 40, iE B e 01 T B S e T fig 32 it
(R4 S AL, AR50 A i PR e DCs g 922 1 1o
PR A FRIE TR
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