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Lowly expression of miR-223 in CXCR4 positive cells from Lewis lung carcinoma

cell line and its target gene prediction
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Abstract: Objective To analyze the differential expressions of miR-146a, miR-206, miR-223 and
let-7¢-1, such as cell differentiation-related miRNAs, in CXCR4-positive and CXCR4-negative subsets of the
Lewis lung cancer cell lines (LLC). Methods CXCR4-positive and CXCR4-negative subsets were isolated
from LLC by immunomagnetic beads sorting, and then their total cellular RNA were extracted by Trizol, expres-
sion of 4 miRNAs were detected by real-time fluorescence quantitative PCR ( TagMan probe ) , and potential tar-
get genes of miRNA whose differential expression was the most significant were predicted. Immunohistochemis-
try was carried out to confirm differential expression of the key molecule of certain research value within CX-
CR4-positive and CXCR4-negative subsets growing tumor tissue, and a BLAST search was performed to identify
homologies of its 3'UTR. Results Compared to CXCR4-negative subsets, the expression of 4 miRNAs were
lower in CXCR4-positive subsets, and expression of miR-223 had the most significant difference ( Fold
change =8.26). By softwares forecasting, miR-223 had potential target sites of IGFIR, IGFBP5, Pik3ch,
ELK-1 and E2F1 mRNA, such as key molecular of IGFIR signaling pathway. The expression of IGF1R of CX-
CR4-positive subsets growing tumor tissue was significantly higher than that of CXCR4-negative subsets. Con-
clusion miR-223 is lowly expressed in CXCR4 positive cells from Lewis lung carcinoma cell lines. Position
238 ~244 nt and 688 ~ 695 nt in target sequences of 3’UTR of IGF1R mRNA was highly homologous by screen-
ing. Close correlation is found between miR-223 and IGF1R signaling pathway. The mechanisms underlying this
biologically important finding need to be further explored.
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AT, 4F. miR-223 7 CXCR4 ™ Lewis filiJi 20 i r ) 30 25 (28 SRR DN 73 2203

/N RNA ( microRNA , miRNA ) J&—25 19 ~ 25 nt
1N AR gt 4 RNA B R 54 mRNA [ 3
LRI X (37-UTR) 254, i mRNA 1) #1555 52 i
mRNA ARG E P , 705 55 8UFE 5% 5 7K1 I8 458 2 5 2 1
FE I F 1Ko Garofalo 25 75 Xt 3 /1N 41 Jfd I % ( non
small-cell lung cancer, NSCLC) {4 F 7% H & F1 % 4
miRNA 3k 22 5 ] fE 3 2508 40 ) 19 A [e] R AL, CX-
CR4 FIAFEIE TR SE 5 A/ INAT B it s 200 R 5 B2 i
FAEARSE Y S ABESE LN Lewis i 40 i BF 5%
X4, G REBR SR J5 73 B CXCR4 ™ 5 CXCR4 ™ A [H]
miR-146a miR-206 .miR-223 let-7c-1 540 il 4 4L 4H )¢
miRNA 225358, JF 38 i X 21k 22 7 1 % miRNA i
ATRBAE T, W) 25 R OG5 miRNA 225 NSCLC #
FEIRFE R AT REHL

1 #RETE

1.1 ##

DMEM #5555 L 55 )16 4F 1ML 3 ( 36 [ Hyclone A ] ) , /MR
Easy Sep W5ER/31% R G5 (JIIE K Stem Cell 24 7)) , PE Anti-mouse
CXCR4,PE #ric i IgG [A]BIX I8 ( 32 [E eBioscience 24 H]) , Jadi
MREDU(AL R AR EYHE ARG RAF ), B 5 SABC-AP
R & (DU A8 4 W) T2 F]) , TagMan MicroRNA Assays,
TagMan® MicroRNA Reverse Transcription Kit, TagMan Universal
PCR Master Mix( 3¢ [E ABI /A ] ), Agilent 2100 Bioanalyzer, ABI
PRISM 7000 Sequence Detection System ( 3¢ [E ABI A #] ), /N
Lewis filid 240 M Ak eh DU J1 2 4i i oo S 4t
1.2 ek

DL LLC RF5E5t 4, FH 4 10% Ji 4 137 19 DMEM £ 5% 5
1£37 °C 5% CO, %M FH;iF%.

1.3  mk#k ik CXCR4 " LLC

¥ LLC 40 il B2 40 i B, PR A 1 x 10° 4/ ml, & T
100 pl ¥ DMEM }:3523 5 il A PE $Ri29 CXCR4 H& 20 pl,
EEOE, EIEMFEE 15 min ;I EasySep PE selection cocktail JE&
W7 Wl FEARS) EE, IR A 15 min ARk 44 K J5URE
5 wl, FEAHRA), EIRMEE 10 min ;A S 2% FBS F1 1 mmol/L
EDTA {9 PBS 2 2.5 ml, %) 40 M o ¥l 4 A REAN P,
5 min fEl45 FIEERS , PREFREIR SIS B EIR 2 ~3 s SR AT
WG DR ) R0 S AR VR 4 W FHTC I ) DMEM 8
R
1.4 % RNA 23

43 3 A Trizol — 3 32 $E B, CXCR4 * Fil CXCR4 ~ 41 i &
RNA, 5 [ B 6 e 4 RNA, 430006 BE 11 6 RNA 46 FE ;5 i
Agilent 2100 Bioanalyzer 4T RNA 73T 5284 4540 ( RNA Integ-
rity number, RIN) #:i1 ,

1.5 cDNA 54 &

i F§ ABI A w119 TaqMan® MicroRNA Reverse Transcription
Kit #F47 S5 5%, T A BRAETE VK 58 i, 5l SO SR R A
5 :ANTP(100 mmol/L) 0.15 pl, MultiScribe %5 :/## (50 U/ul)
1 wl,10 x RT Buffer 1.5 pl,RNA EEEAIHIF] (20 U/pl) 0.19 ul,
J& RNA fiff7K 4. 16 pl,RT 45554 3 ul, RNA sample 5 pl, Jz

5545416 °C 30 min,42 °C 30 min,85 °C 5 min,4 °C 5 min,
1.6 SEm k2 Z PCR 4

K ABI 3 7] TagMan MicroRNA 6383 &7, i f PRISM
7000 #UE i PCR AXiEAT PCR GERAGIN o 20 wl S0 i A4 :
TagMan MicroRNA Assays (20 x )1 pl,cDNA 1.33 pl, TagMan
2 x Universal PCR Master Mix( No AmpErase UNGa )10 pl, Nu-
clease-free water 7. 67 ul, PCR 25f4:: 95 °C 10 min;40 4~ PCR 1§
(95 C 15 s;60 C60 s), Juj i} ABI 7300 System SDS Soft-
warel. 3. 1. 21 BPFEA 7 HCHE AD B, M SRR R 27 ik
.

1.7 miRNA $e & B FAn]

o7 700 4% 4} miRBase ,miRanda .RNA22 Fi1 Sfold, 3145 &
Ensembl 348 2 , B0 2 3K 2% 57 45y il % miRNA Fy #E R [T, B
F/0 2 AR ) 1 R R Dy S AE R R
1.8 IGFIR f& R ) So B AR HLJE 40 22 W 0 Rk Ae )

H 53061 CXCRA ™ 41 .CXCR4 ™ LA 5 x 10°/0.2 ml 42
T CSTBL/6 /N MBS T, 3 JR R AR BT /N B, 4 e T I 21
SR T E R R Fr, S-P ARl IGFIR 2R3k, 45 543
E A2 S A B B G RURE D B o R AR 4 2 € 5
H A G AR WG () R (+ R ) PR A (e B
) RO (R E) o
1.9 IGFIR 3'UTR Ml 25 &4 & 09 AL AR b oA

11 TARGETSCAN ¥eJ . 137 il BLAST /) EL IGFIR St
3'UTR 5 A28 JBRIE HR A AN K B AT 7 4 L X, 23 #r #E
mRNA TS5 G s B AL RSPk

2 HR

2.1 % RNA Fs+n
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2.2 Real-time PCR % & 5#7

ZARERMZ BT, 25 miRNA 9738 7= 9 0 44 A it Ze 3 aT
e g, B3 WE S R, RUY IR R MRS M
K47, 7] T Real-time PCR 50, #2048 (Cu {H) B 3 K
EEMTEG NS A snoRNA202 K 1E, 315 CXCR4 ™ 5
CXCR4 ™ LLC % miRNA [y22 55 k55 (2724) , H miR-
223 Fik X FE N B (Fold change =8.26) , WF& 1,

%1 CXCR4*5 CXCR4~ LLC iy Real-time PCR £553

mmu-miR-146a 7.97E -02  29.81 28.97 0.84 1.79 !
mmu-miR-206 1.77E -01  28.60 28.23 0.36  1.29 l
mmu-miR-223  2.50E -02  36.19 33.14 3.05 8.26 1
mmu-let-7¢-1  5.83E-02 36.13 34.71 1.42  2.68 l

2.3 mmu-miR-223 ¥k F Fm|

=% 2 fr7R, mmu-miR-223 5 IGF1R  IGFBP5 ,Pik3cb \ELK-1
E2F1 45 56 PR #0 EL AT 7T BB (0 #8075, 3% 32 B miR-223 T 5
IGFIR {5 538 A X

%2 miR-223 57 IGFIR {5 S@EIEXHMERETIE

R filtan HH LR 3'UTR K&
miRBase\miRanda\Sfold ~ TGFIR  "ulinlike growth factor I oy
receptor
miRanda\RNA22\Sfold IGFBP5 4 438 bp
. insulin-like growth factor 2
miRanda \Sfold 1GF2BP2 mRNA binding pr% §e8i rrl]E 2-4478;1 bp
Mmu ——-CUU-Z
miRBase \miRanda\ . phos'g? zailuiy_lgeﬁv)o_l
RNA22\Sfold Pik3ch  nase, catalytic’, bet:
peptile( p110FUU-/

menlbB} of EBY Uor

miRBase \miRanda \Sfold ELK-1 . )
familyo ———cuu-

miRBase \Sfold myc myelocytomatosis oncogene 427 bp

g@z}st\eégﬁl}anda\ E2F1 E2F transcription factor 1 1 188 bp

miRBase \miRanda\ B cell lymphoma/lewk-

RNA22\Sfold Bl a2 5077 bp

miRBase \Sfold cXCR4  Chemokine (CXC motif) 641 bp
receplor 4

2.4 IGF1R # CXCR4* #» CXCR4 ~ LLC # 4 JE 40472
0 £ F Rk
W 2 it , CXCR4* LLC FPAfyRi 2l 20 IGFIR 288 BH Pk
FIk (UM T R AR YL (8 ) , i) CXCR4 ™ LLC Fi i 20 41
IGFIR {2 f-rh EEFR I8 (ML IR B EAR B A fa) , X 3R
A miR-223 AIfigxt IGFIR ik BA i EH
2.5 miR-223 4£ 8 F IGF1IR mRNA 3'UTR & 4% it 3
i i
3 1 X IGF1R £ mRNA 3"UTR [F810% Lo #, A
RIAE T AT 25 A 5,238 ~ 244 nt 1 688 ~ 695 nt A
AL B = SRS (B 3) |, AT S 4k 8200 5% 1 i
A

G-—GGCCUCU————ACUCCCUG

A:CXCR4* LLC;B:CXCR4 - LLC
2 IGFIR 7£ CXCR4 * 1 CXCR4 - LLC FiiE A 2 5k 150
(S-P x400)

6881t 695nt

' guuccou——
uCCuC———
T o—
JUCCUU-——
S

Mmu; /s & ; Hsa: A% Pir: 22242 ; Mml: 57 4%; Rno: X &
4K 24 A miR-223 5 IGFIR mRNA 3'UTR #4445 % B % K
BA BT LS

B3 mmu-miR-223 {E A F IGF1R mRNA 3'UTR py{&i%&EE 547

3 itig

miRNAs 75 I 5 58 vh B2 8 o EEEmE .
LRI A B 20 L (T 200 MO RE A0 ) 6 % Ler7 4805 75
AT 1 4038 58 B 1L R 43 Ak 40 B % B L &% NOD/
SCID /N BRI % 7 B 7 35008020, T . S A 1 R L
WL gEE A AL 1R 40 Y let-7 R B4 5 LR AN B T8 5 8 BE
15 microRNA-10b Bl % B 75 5% B 4k 7L Mo v 42 186
Fik, AR VSR 40 M bk i F23K microRNA-10b J5
UG K IR IR e SR . Blenkiron %5 LI miRNA
TEAE A 93 51 Z2L M8 I R 4343 UMK Hf , 22 BN ] S 784
) miRNA FR3EAN ], - 55116 PRI B T PR ARG

FAALE AR N 732 1A CXCR4 2 #4 1k 20 X -
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FEFA AR F SDF-1 ()% J8 2k, BLEUESL T SDF-
1/CXCR4 i %I NSCLC ¥ %% i 45 & ¥ 45 2 /E H,
NSCLC Z A4 i ¥k ¥ 2 35 CXCR4, H SDF-1/CXCR4
fl 5 NSCLC Jiy B 7 7% A ¢, i Jis BB Th A2 4 CX-
CR4 BHIEANAE"" ; CXCR4 235X i B T J A 1) 4
V-5 ST A4 o A7 A O, G v BB SR A R S 3T
B2, 5 0m Ab i B kA L BRI TS A A7 R 2 IE A
S BNE—TIRESTAE NSCLC HE A1 & 1 A 6 ) 2
pan-cytokeratin +/CXCR4 " 4 J}ig, H <2 500 /1~/ml 2H I,
>2 500 /ml 41 H 7 AR 77 3R B K (P =0.03)
R, FRATTRE#E L CXCR4 A R i i Lewis filifi 41 ig 5%
FEHE I BR D, 40 18 S5 4G DU IoE 44 STV 0 R ) 1 ST R A
K mRNA [ REEF

ARS8 % P miR-223 7E CXCR4 ¥ LLC & g & (k5
ik, X —ZE RN R R BE AR RS
557 g & A ik i R A R . miR-223 FEEfE R
FERSE, o) R IS 5 SR i o f i g , R
LIFE(MO ~ M2) B8 1 F 1995 40 A HP JHE 36 0 3 I AIK
FRAE B RS 2otk AR A I 40 4 AL A, miR-223
B3 LU 40 N miR-223 AR, L R L2
Jw ki B, AR e & 2k St . miR-223 1P
AR, HAE LW A L5405 3% I
AR e miR-223 J5 I sE I Az

H i miR-223 P& 454 (14 5> F P 4R o8 4238
# . FA1381d miRanda .miRBase . RNA22 FlI Sfold 454k
Y& B 2 T 29126 Wi miR-223 {4 mRNA, % 30
AIRBS IGFIR 553 B 8 2 2 U AH G , 1238 [ 5 5
F4n IGF1R IGFBPS . Pik3cb ELK-1 E2F1 %5 ¥ HA
5 miR-223 YEH B AT BEHA7 5 . IGFIR {55l L
RS 5 I A A= T IR G, B 5 NSCLC i Ji5 4
SO TR g G ARG I 4 B CXCR4 1 B
FAEIEZH 2] IGFIR ik i 2 5 T CXCR4 ™ WEAF, I 1
FH BLAST J¥31] L Xt 43 A 0 6 75 21 IGFIR B4~ HA
FEGRSFPER e 8 . A SZHGUESE T G miRNA 33k
25 5% 1] RE TR s 200 B 0 A W 2 e b, R it — 2B Y
NSCLC S5tk 5 HAE A 1 N FE 6 R 4R 4 1703 1 Jr i
RS 0T — R miRNA 25 il i 5 7 o 45
ML BEE T FE itk
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