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Associations of MICA gene polymorphism with susceptibility of breast cancer cells
to NK cell-mediated cytotoxicity

CHEN Shuping, ZHOU Zhifeng, LIN Wansong, LI Jieyu, LIU Fang, YE Yunbin (Tumor Immunology Laboratory,
Fujian Cancer Hospital & Affiliated Cancer Hospital of Fujian Medical University , Fujian Key Laboratory of Trans-
lational Cancer Medicine , Fuzhou 350014, Fujian, China)

[Abstract] Objective: To investigate the associations of MHC class I chain-related molecule A (MICA) gene polymorphism with sus-
ceptibility of breast cancer cells to NK cell-mediated cytotoxicity. Methods: MICA alleles of breast cancer cell lines (MCF-7, MDA-
MB-231, MDA-MB-435S and SK-BR-3) were analyzed by DNA sequencing. MICA protein expression in 293T cells transfected with
MICA recombinant expression vectors (namely pMCFAS.1, pMCFA4 , p231ASR , p231A9 and p435A5P) was detected by Western
blotting and Flow cytometry; the cytotoxicity of NK cells against the above 293T cells were measured by lactate dehydrogenase
(LDH) assay and the release of perforin(PFN) and granzymes B(Gzm B) were measured by ELISPOT assay. Results: DNA sequenc-
ing result showed that MICA*008/45.1 and MICA*001/44 were expressed in MCF-7 cells, MICA*019/45 and MICA*002/49 were ex-
pressed in both MDA-MB-231 and SK-BR-3 cells while MICA*010/45 was expressed in MDA-MB-435S cells. After the MICA recom-
binant expression vectors were transfected into 293T cells, the level of MICA were the lowest in pMCFAS.1 group (P<0.05), following
after p435ASP group (P<0.05), and highly expressed in the pMCFA4, p231AR and p231A9 groups (P<0.05). NK cell-mediated cyto-
toxicity and the release of PFN and Gzm B: NK cell-mediated cytotoxicity were the lowest in p435ASP group (P<0.05), and the ability
of inducing NK cells to release PFN and Gzm B was also the lowest in p435A5P group (P<0.05), but there were no statistical differ-
ence among the other transfected groups (£>0.05). Conclusion: MI/CA gene polymorphism is closely associated with susceptibility of

breast cancer cells to NK cell-mediated cytotoxicity.
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(%) L L AR A0 L 2 AL AR 7 40 1 B — 3 B B, E Jas il
e A= KT T R B AR . MHC-T 8B AH K 7 1
A (MHC class I chain-related molecule A, MICA) /2 3F
2 HLA-I 289 1, & NK 41 i 28 1 3= EiG AL 32 4k
NKG2D A& , 7] /5 2208 T b B2 U5 1 1 i 98 48
fat', MICA 5 NKG2D &5 & 5 , Wois NK i, {2 ik
XF 23K MICA 73 [ B Je 4m e (1) A5 . MICA TR
BAEZAME, IS5 MR 3 & g & NS5
BB B 1 S B A 6, MICA R 22 S PE T R fY
w25 5 NKG2D 456 . 2835 B A 7 2L
Je6 41 i ¥k MCF-7.MDA-MB-231.MDA-MB-435S Al
SK-BR-3 [) MICA K1k , R B E LA , 1 7t 20
21 s A B Western blotting £ Il 293T 41 ffd 33 A K 1A
MICA £ . Rk, AR Fe il 1 7L 5 Je 2 il MCF -
7.MDA-MB-231.MDA-MB-435S 11 SK-BR-3 ] MI-
CA AT FE IR, F 3 MICA FE K B A% 3R 18 3 1 I 5% e
293T 4N, B TR MICA JEIK 2 251 5 7L e 40 il
X NK ARG BRI R &R

1 #MR5RE

1.1 @miatrde £ 23X F|

FL IR 9% 41 2 &2 MCF-7. MDA-MB-231. MDA-
MB-435S #1 SK-BR-3 114 [ H [E B} 5 Bt L5 41 a2
293T 20 fu #k >k B #& & & B K %% . MEM. & b
DMEM. L-15 J 1640 % 7% 2 fl i 4= 178 1 | 36
GIBCO A 7] , K 4T % DH5a 1 ¥k « #44& pcDNA3.1/
myc-His(-) A }% Lipofectamine™ 2000 I H 3% [H Invit-
rogen 2 Al , # 4K pMD 18-T Vector i) H TaKaRa A #] ,
Xho 1.Kpn 1] H 3% [& BioLab /A 7] , Rneasy Mini Kit.
JFORE A 42 4l 157 & B 45 [ Qiagen A H] , DC £
& B 7 & W H 26 E Bio-Rad A 7 , 3L R i &
(LDHD 4 Jf 2 M K 38 751 62 08 H 2% [ Roche 2 7]
MICA .58 BEHi A4 J it s /& PE-MICA \ PE-1gGos J¥)
H 5% [H R&D A A , ¥i 3\ Pt 44 FITC-CD3 . PE-CD56.
APC-NKG2D 1§ H 3% [§ BD A 7] , NK Cell Isolation
Kit % H 1 [5 Miltenyi Biotec A 7] o
12 fmiadek

FL IR % 41 2 &2 MCF-7. MDA-MB-231. MDA-
MB-435S 1 SK-BR-3 N A4 S5 25 Fi 55 9% . MCF-

7. SK-BR-3 4 g 73 7 5% 7% T & 10% i 2F 1L 35 1
MEM.DMEM 5 3% 3 , £ 37°C . 5%CO, 15 7% 44 o £
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10% A 25 M35 16 L-15 ¥ 75 25, 75 37°C Wi 5 75 46 b 15
Fto FEFPYH ALY 2~3 dHEAT — IR A0 A% 4X (0.25% fi%
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W 4 % i 2E K ) MCF-7. MDA-MB-231.MDA-
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95°C Fi A% 5 min; 95°C 5 min, 55°C 30s,72°C 90 s,
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X5t 5 S AT MICA FE R 22 251
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7 5 DR B 2H SRk A%, 4370l i 44 9 pMCFAS. 1. pMC-
FA4.p231A5R.p231A9 Fl p435A5P. Jii ki K & il 12
Jei » FRE AR 55 L 203 T 4l il . DAAR #5411 293 T 4]
A 7 0 R (CeD , 7% % pcDNA3. 1 (1) 293T 4 g
[H P %} 1 (negative control, NC), #% Y AN [A] MICA S5 AL
DRI 293 T 40 A E R s ie 4

W R B e B e e MICA (1) 293T 40 0, 42 B
HH,BCAVEN E HE KA . SDS-PAGE %) B &
JE R, 5%BSA Eih B 1 2 h 5 7 B . A —
PT MICA B 58 FEHLAK (1:500) f2 N 2 B-Tubulin, % i
1~2 hER4CIH . BrZEREE P, I ZHL Anti-
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R (DME. #MERIR A X HE NK AR % R
12 (Y%)=(SE50 20 D1 - R 40 5 < LDH B3
D1H - ¥E40 0 § & LDH B84 D AED/CRE4H i 5 K
LDH B JiC4H DA - #0400 5 & LDH B4 D D X
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1.7 BgEx %.9% 52 5 (ELISPOT) ik #5  NK 28 e F 3L
F BUEEE B b K

TETEL B HUAAR 1 PVDF FLAR A, B FL I 100 pl
PBS, Z ¥ & 10 min, 2k . &EFLAIIA 100 pl 4
i B 9 (50 ul 2 X 10°NK 41 ffd/ ml, 50 pl 5X 10* #E 4
Hl/mD s 75 37°C (1) CO. 35 7746 H iF & 18 h, 23444,
A 100 ul PBS-0.1% Tween 20/ ,4 CH#¥ 5 10 min, &
FLAN 100 pl #58 100 £ (A0 BT 44/ 4L, 37 CHEH 90
min, EWA, DN 100 pl 4 55 5% F0 2 Bl 1t i R i A
B (1:5 000)/FL,37 ‘CHEE 60 min, ARG A
100 ul BCIP/NBT/fL. i T4 5 H ELISPOT 43
GIRNEERI G FE
1.8 sitsas

M. FH SPSS 18.0 Gt i1 2% Sk A4 AT 24 40 M, 1 =
5 DA s o, 21 R) LA B B ¢ 456, 2 H R AR
IR LB N 7 ZE o0 M, R R AT 22 B S L 8
SNK-g 5% . LLP<0.058 P<0.01 R Z 5 BA 51

2 % R

2.1 SUIREMAAM MICA L R4 FP S5 5 7
S5 T MCF-7.MDA-MB-231.MDA-MB-435S .
SK-BR-3 ] pMD 18-T-MICA = #H J5i ¥ii , %k 10 4N FH

PETE BN , F DNAMAN 201 3 A4 MICA 51 5
MICA F£ [R5 J (http://hla.alleles. org/alleles/classo.
html)HEAT HEXF 45 5 W2 1.

F=1 FREHRERN MICAZNERE
Tab. 1 MICA alleles of breast cancer cell lines

Breast cancer cell line MICA allele

MCEF-7 MICA*008/A5.1, MICA*001/A4
MDA-MB-231 MICA*019/A5, MICA*002/A9
MDA-MB-435S MICA*010/A5

SK-BR-3 MICA*019/A5 fl1 MICA*002/A9

2.2 34 MICA G 293T 40l MICA & & 89 & 2 Tk

Western blotting far il 45 5 (& 1 27, # 4L A [F]
MICA 55 A 5 R (1) 293 T 41 i 35 A A [RI 2 B2 ) MICA
FEHRIE, H b L pMCFAS.1 20 %3k K (P<0.05) ,
p435A5P 41 VK (P<0.05) , 1] pMCFA4. p231AS5R Al
p231A9 4H R IL KPR (35 P<0.05) o
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40 Fe
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50' T Gen Gem WS W w— === (-Tubulin
40 :

M:Marker; 1:pMCFAS.1; 2: pMCFA4; 3:p231A5R; 4: p231A9;
5: p435A5p; 6: NC; 7: Ctrl
E1 ¥ R5KREEMICA H293T MR MICA ERFRIA
Fig. 1 Protein levels of MICA in 293T cells transfected with
or without MICA were measured by Western blotting

It XA e A v 0 e ) 45 SR CJ 20 R W, MICA %
YL J5 5 293T 4 i 5 3% TH MICA & [ 3R IR 7K F, LA
p435A5P 2H % IA 7K P F Ak (P<0.05) , 3 2 pMC-
FAS.1 41 F1 pMCFA4 4 (P<0.05) , 1fif p231ASR 2H Al
p231A9 4H3RILKF e (P<0.05) .
2.3 NK g st 4« MICA #9293 T 4m . & 245 4% A

F LDH vE A 25 3 (B 3) o, #5 9 MICA J&
5573 Eur A2 R B oo R ZELAH B, 40 T ) NIKC 4 i
A0 1R U PR B S5 T (P<0.05) 5 75 MICA % 4 (1)
293T 4l L, p435ASP ZH X NK 8 A7 I BBUBR M B IR (P
<0.05) ,pMCFAS5.1 .pMCFA4.p231A5R . p231A9 %41
X NK A% T BUSME 2 TR AH B 22 S o Gt i 28 e L (3
P>0.05).
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Fig.2 Protein levels of MICA on 293T cell membrane after MICA transfection were measured by flow cytometry
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Fig. 3 Cytotoxicity of NK cells to 293T cells transfected

with MICA gene
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Fig. 4 293T cells transfected with MICA gene induces NK cells releasing perforin(A) and granzyme B(B)
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MICA %557 & [F 5 [% X\ pcDNA 3.1/myc-His(-)A EL A%
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MICA*001/44 £ g i ) 8 E W] ReAE 450 B AR E
FEUMICA 5 557 A, 7 ih = M i b

MDA-MB-231 K8 1] MICA*019/45 MICA*002/
A9 FRGmAT A=K MICA , DR M 195 o 5 A5 25 [R] g 222 1)
H A (p231ASRp231A9) 5 FL 293T 4H Ji Ji5 , West-
ern blotting A1t A L ARG I 25 5K — 2, Box MICA
A R IE AT, X NK 2 3% 15 10 50 ot 4
. MDA-MB-231 #1 SK-BR-3 4 Jf1 [F] £ 3¢ 35 3 i
FEDR, AR R ZH Hi R 745 R R , MDA-MB-231
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PIRIB K T a3 . HEM LR R, 40 e 3R 04
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ginine, Arg) , 1] MICA*010/A5 7£ 1% {7 55 A fili & 2
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