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(# ZE] B UL miR-16 &G NKG2D Kk misZ i [ 28 3307 (natural killer, NK) 41 (1% 25 ) 2# D Bl Fe HAT g 1%
P F5iE miR-16/15a" /)N BURDGF HE/IN BRUZE B2 RS MC38 200 it 1l 4 235 i e A% LR A T8, R4 1 261 /N BRURZ T SIS A A AL 5
F A 5 /)N B A B A RDR S T NK 1.1 NKG2D 4 Al NK1.1"NKG2D 4H il PN miR-16 B335 5 43 B AE 38 2 iR AT miR-16/
1527 /B NK 411 NKG2D 3k .y THEE (interferon-y, IFN-y) 7 R AN EEMEAEH . S5 R 5 R R /DR L, miR-16/15a7 /)
B MC38 25 ima A At e 1) A 4 2 31 o, AR PRSI BUNK LT NKG2D 1A miR-16 A9 36k B B AT NK1.1I'NKG2D 41 fifg,
RTINS ORI B P L AN A JC I d 25 5 5 S5 P AR A/INRURE B, AR B Fp SRS 19 miR-16/15a7 /N NK 1L T'NKG2D 41 L i)
A5 S NK A0 35 M TE S84k, 4538 - miR-16/15a BRI MC38 4517 A AR AR K, 1T miR-16/15a #lsd/IN A P NK 46 e
15 B2 SIRE BeARPRAARZS T NK 4RGP JC I S 284k, 3271 miR-16/15a Bede I E it NK 40 MC38 45 it 2k 1K .
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Analysis of NK cell function in miR-16/15a

tumor
WEI Yingying, HU Xiangyu,ZULIEPIERRE Elken, GONG Weijuan, JIA Xiaoqin®
Department of Basic Medicine ,Medical Academy , Yangzhou Univeristy , Yangzhou 225001 , China

mice and its sensitivity to colon transplanted

[Abstract] Objective: To investigate whether miR-16 affected the biological function and anti-tumor activity of natural killer (NK)
cells by regulating NKG2D expression. Methods: The control mice and miR-16/15a™ mice were subcutaneously injected with MC38
cells to prepare the colon cancer tumor model , and the growth of transplanted colon cancer in miR-16/15a™ mice and control mice were
observed. Then, the transcription level of miR-16 in NK1.1'NKG2D" cells and NK1.1'NKG2D" cells was compared under physiological
or tumor-bearing conditions in wild-type mice. Finally,in comparison with wild-type mice ,we analyzed NKG2D expression , interferon-y
(IFN-y) production and cytotoxicity of NK cells in miR-16/15a™ mice. Results: Compared with the control mice, the growth of MC38
transplanted tumor was significantly inhibited in miR-16/15a™ mice. The transcription level of miR-16 in NK1.1* NKG2D" cells was
significantly lower than that in NK1.1"NKG2D" cells in normal mice, while there was no significant difference between the two groups
in tumor - bearing mice. Compared with the control mice, NK1.1 " NKG2D * cell frequency and NK cell activity did not change
significantly in miR-16/15a” mice. Conclusion: MiR-16/15a knockout inhibited the growth of MC38 transplanted tumor, while the
ratio and function of NK cells in miR-16/15a knockout mice and the activity of NK cells in the tumor-bearing state did not significantly
change, suggesting that miR-16/15a dificiency does not inhibit the growth of MC38 transplanted tumor though NK cells.
[Key words] miR-16/miR-15a;colon cancer;natural killer cell; NKG2D ; activity
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microRNA (miRNA) & — R NA KEAN
[E2TE] HRHRR LS (81873867, 81273214,  20~24 TIZHRRAGAR SIS RNA AL S AN |
81671547) KE A TSR A B R SRR | S E
#1511 (Corresponding author) , E-mail :jxqbl@163.com R RA EHE VLR . miR-16 FlmiR-15a 3



AL T
20214E7 H

BHAZE WIS AN R R SR, 45 miR-16/15a"/NEUNK 40 R S Hoxwl 25 g Ji RS s
HUSSE AR ]. r o BB R i ( A SR B4 M) , 2021,41(07) :956-962 - 957 -

R A A A e T AN ZSIE IR 2 13q 14, %07 5 JE R Y
S 512 MU L A0 B P I LA R SR R 4
Wi RIS N LRI B R A 2 Bl S AR R
HEZRYIE LR, miR-16/miR-15a 7 DL 12240 1]
Z P EUESE A nT DL g ) A K BT A
NI Z i R

NKG2D /2335 T [ A & i (natural killer, NK)
FICDS'T YA A FE E G b2k 2 —"'. NKG2D %%
SEJE 7K AT 32 miRNA 45, W miR-182 1] 5 NKG2D
B 3/ -AE B IX (3'-UTR) 45 & F 18 NKG2D &1k,
AP B, FRATE /N FUNKG2D JE [ 37 -
UTR X &3 T miR-16 255 I EANE X (& 1) , 58
M miR-16 42 753 52 8 15 NK 41 il NKG2D f) 3 35 ik
25 M e, BT ATE R

miR-16:  GC*GGUUAUAAAL

NKG2D 3'-UTR: UCCA@UUUCAUAUUUAAAAQU!QAAAQCCS’
1 miR-16 5NKG2D 3'-UTR W E 4P F 5!
Figure1 Complementary sequence of miR-16 and NKG2D

3'-UTR

AT IEE T MC38 45 7 Jii 5 AL JRE 7 8 JA] %
miR-16/15a" /NG N AR KA DL, DL R A 3 e R
ARZS N NKG2D*NK 41 it Al NKG2D NK 4il g 4 miR -
16 Fik A8 fk o [A] A IR miR-16/15a" /N iF 98 4=
PR A8 e NK AR T AR Ak AR AT f# miR-16
PR NK A P T PR P At i S .

1 MEFAEE

1.1 A
L1.1  SE5shih B mhe %

miR-16/15a" /N A SL 56 H 5 [H Jackson 53X
WE G, I TP M RS B BE v B,
C57BL/6 /N H M K L = 24 s, ir A
FHEE8 sh ) ¥ 8 Jal i o ) 52 B 55 28 « R BE 20~
25 °C, S 50% e A, IE R B R, 12 h SGHR/12 h
ToOCRAS AT O B, A KoK E . B
B S G R AR BRSNS IR AT o T R/ B
45 I 95 AN M 2R MC38 41 i A /0N BRIk B 998 400 i
(YAC-1 4 ) F A< S50 % FLORAE
112 &R H)

RNA 306 %8 5548 57) & Mir-X™ miRNA First-Strand
Synthesis Kit,DNA & i SYBR Premix Ex Taq™ II
(TaKaRa/\ 7], HA) ; APC-NK1.14i/4&(PK136) .PE-
NKG2D $if#& (6d5) \FITC-CD3 #i/4& (17A2) .PE-IFN-

VPR (XMG12) (BioLegend /A ], 35 [ ) ; PE-CD107a
P (1D4B) (BD Biosciences 23 1), 3£ E ) 5 b I )5 st
FIES 755 2= H3%57] (eBioscience 237, 3£ [H ) , DMEM
Ui f 85 I 5 (Gibeo 24 R, SE D) 5 [T 200 JEL 30 1L R
ST YN S (L3R = K ) 5 iR 2R 1LY (Biological
Industries A &), PA{6.31)) ; DNase 1 ( F¥#4: T)) ; Dis-
pase Il (Roche Applied Science 23 Fl , 3¢ [H ) ; 12 5 i
IV (SigmaZ~ ], 32 )
12 7%
1.2.1  WLE miR-16/15a" )~ RS 45 B I A% 4895 09 A%
Bk

AT R/ INER 2 Bdes MC-38 ATt 2x 10°7 -
B S miR-16/15a" /N (KO ) Al [R]85 R C5781/
6 /NER(WT) o 53R SRS AR 2B AR B0 /N BUR
A RSN T = IR, 21 R
AT RS AERE RN RN, 647 —2 0 #r
1.2.2  RT-PCR x4 /s & NK 28 i miR-16 #9 & A

5385 CSTBL/6 /N BRI IIE I 1] 4 Ik T2 B 4 i
&, 38 BD A A 53 1E NK1.1"NKG2D" 4 it 11
NK1.1*NKG2D~ 41 fifd, Ji TRIzol 43 51| £ B 4% £H 41 fifd
SLRNA, G B LA R IR pg,
K H Mir-X™ miRNA First-Strand Synthesis Kit %% 5%
B cDNA, 3854 53 25 F 4 37 °C 60 min, 85 °C 5 min,
SRJE , LA cDNA AR , 4796 &8 PCR, IV 4%
95 °C 10 5395 °C 55,60 °C 20 s, 40 MEFF . %5
3¢ 52 £ PCR % H SYBR Premix Ex Taq™ I :F &,
Bt E 59 miRNA-16-1 )% %1 & 5'-TAGCAG-
CACGTAAATATTGGCG-3", FiiF 519 A5 & 1Y
WG, PhsnRNA h g U6 E NN S IHEA , H -
T i H PCR 5193 e e de it . 25 58 R A
XJ 5 7 B BE R ek b AT A BT, S

B 3K,
1.2.3 w2 AN miR-16/15a" s &, NK 4 &,
# R A Fe Ty A

A3 5 8 SR B miR-16/15a /)N LRI [7] 50 %) B /)N
R I8 ML i) 25 U4k EEL P00 Ak YA, 3 o D =X A AR
A3 ST CD3 NK1.1°H1 CD3 NK1.1'NKG2D* 41 fits 45
R AU AN M AR AT I P e (B AN R
TSN L F2 MR LA 4 h J5 , Brefeldin A BT 4% 12
TR, A790 NK 1.1 T IEN-yHLR , K0 NK 48 it 45
W IFN-y. 340, FRAE SR A i e 3: 1.1 1
1:3 BYA-H0 LA, 5301 5 70N BRI 988 48 i ( YAC-1
Y ) I F S, LA CD107a FRic B 6 NK 20 i iy
J R 35 1
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Figure 2 Sensitivity of miR-16/15a™ mice to colon cancer xenograft
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miR-16 %F NK 41l NKG2D 365 Jo I B iEE ]
2.3 miR-16/15a" ) & NK 28 i35 & & % 4k NKG2D
89 KA

FE T R AT miR-16/15a B85 , NK 4 i
% S NK 4 i NKG2D fURIA 2B KA A . itk
YRR AR 23 B A2 R ZS R miR-16/15a7 7] UG IR/
SUIELIE NK 400 7 0%, [RIEHRSI NK 21 i NKG2D (1)
FIRTEOL . 455 B R WAL/ R o NK 408 43
FRANK 40 NKG2D YRR 70 i 22 5 (P > 0.05,

A s, By,
2. 5 3
1.0 1.0
=y =
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g g
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RT-PCR A 4 31 (A) A8 (B) AR T C5S7BL/6 /ML (NKLL1*
NKG2D " #fi ], NK1.1"NKG2D 4 i i) miR-16 &3k, A LU #L, 7P <
0.01,n=3.
B3 A IEsEE/NR NKLTNKG2D F1NK1.1I'NKG2D 4

Bl miR-16 BT IE

Figure 3 Expression of miR-16 in NK1.1"'NKG2D " and
NK1.1'NKG2D" cells in physiological or tumor-

bearing conditions
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A 00 4 NK 40 15 1k 72 h s, 19 4070 BUINK 40 Jifg
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P )

T A IR 3 AT AR PR S A9 miR-16/15a" /MR
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A TERANM AT AE IR T miR-16/15a"~INEAIXF B8 /N UM CD3 NK LI E 433 (n=7) ; B+ A FIRIR AT miR-16/15a7/NGURI IE/IN R
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B4 miR-16/15a/]\FRBRAE NK 4 f87ZR K NKG2D fIRi%
Figure 4 NK cell frequency and expression of NKG2D in the spleen of miR-16/15a™ mice
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Figure 5 IFN-vy production and degranulation activity of NK cells in the spleen of miR-16/15a
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Figure 6 Detection of NK cells in spleen and transplanted tumor of mice
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