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%ﬁ%* 1# ,%Hﬂ j‘ 2# 7":% 553 E%%ﬁ:}]@ —%‘ ):/1%3 5\:'_( ﬁ}*
(e R R 2 Lt P2 22 201028 I R s 2% ) VA, 507 430030; 46 HRoRHRE K 2% B [R5 = B HF AT A0,
BRI 430030; AR Rb A [R5 B2 2 B S ft = 2 B g #1AE B2 R, I 430030)

WE MBS EFEWAAX, AEH AR IR E A IR AL K IR AR & Ay(Lipoxin Ay,
LXA4) A8 A2 5 AR Fo 0K T K AR AT 8 0 038 8 Fo b #5 69 AF . o b — H 3R 3T LXALE i3 5 A
J& A8 % B o4 2m 3t AT % 4m Ak HepG2 microRNAs(miRNAs) & A 7569 %5 om), 1% XL H L IRIREZE % 4%
(LPS)3RLPS+LXAME 24 htg A E 7% 48 JARU93 73 Fx LR, & AR A ACMELCM, vAKERRT 8
8 K IEMCRBE, ST F e b A Ok HepG24m e, 24 h/g $2 I 48 i . RNA, & A microRNA % K miR-
CURY™ LNA Array(V16.0)42 ], i+ F & A F 6gmiRNAsAF EE R LAE, vA B 418 Hy3 K o ARie
155 R ILIA<0.5R =24 474 P 2 £ F A EmiRNA. Real-time PCRA: M| hsa-miR-623 & #8
SEARIEA RS R LR, S REIN, SR Mk, 212 ACMAE A 24 héyHepG2 48 it A 35
AmiRNAs_E . 130/miRNAsTF 8. LCM4L 5ACM4E 48 tb, HepG24m 2 A 1854 miRNAs L .
714miRNAs F#. Real-time PCRAZ M #) 45 F4E S, hsa-miR-62369 AL 5 LR H A H—K. &
AT, LXALAEE LI AR K B 74 40 i o 18] 33 & AF 238 P HepG2 40 AmiRNAs & A 75691 ) .

KA RS BUPRNA; EE=R

Effect of Lipoxin A; on MicroRNAs Expression Profile in HepG2 Cells
through Modulating the Tumor Associated Macrophages

Huang Wanqiu'”, Ma Mingyang*, Cheng Xue’, Wang Chulin’, Miao Shuo®, Wu Ping**
(‘Eight-year Program of Clinical Medicine, 2010 Session, Basic Department of Tongji Medical College,
Huazhong University of Science and Technology, Wuhan 430030, China; *Hepatic Surgery Center, Tongji Hospital,
Huazhong University of Science and Technology, Wuhan 430030, China; *Department of Pathophysiology,
Tongji Medical College, Huazhong University of Science and Technology, Wuhan 430030, China)

Abstract  On the basis that the pathologic process of tumor is closely related to uncontrolled inflammation,
we have proved that Lipoxin A4 (LXA4) could inhibit the proliferation and metastasis of HCC cells both in vitro and
in vivo. This study further investigated the indirect effect of Lipoxin A4 (LXA4) on the microRNA (miRNA) expres-
sion profile in HepG2 cells through modulating the tumor-associated macrophages. Conditioned cell culture media
from LPS-stimulated and LPS/LXA, co-stimulated U937 cells, as ACM and LCM respectively, were collected.
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HepG?2 cells were separated into control group, ACM group and LCM group, which were cultured in normal culture
media, ACM and LCM for 24 hours, respectively. miRNAs were extracted and hybridized to miR-CURY™ LNA

Array (V16.0). It was considered to be up- or down- regulated when the miRNAs fluorescent intensity ration be-

tween two groups was over 2 or less than 0.5. Validation of microarray results was carried out by Real-time PCR of

hsa-miR-623. Compared with control group, ACM treatment for 24 h up-regulated 35 miRNAs and down-regulated
130 miRNAs in HepG2 cells, while LCM group had 185 miRNAs higher and 71 miRNAs lower than ACM group.

Hsa-miR-623 showed similar variation with microarray. Our study indicated that LXA, could indirectly regulate the

miRNAs expression profile in HepG2 cells through modulating the tumor-associated macrophages.
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JH9RE S ™ B S I N SIS A i M
o K ZERIVII, BORAE IR 5
DT DL M e A G 1R A5 - e 3 0 B 55 D7 TS A T
B2 N2 B BER, (R kb R BRI AL
A VE 2 KA 2 3. microRNAs(miRNAs) & —
WAL IR G i /N 7 TRNA, B 521~250 1%
R, A2 FLah P BE R A ds ok = 8 IR SR R 22
—o 124, miRNAWIER P 5133 ZimiR Base(http://
microrna.sanger.ac.uk/) & 5% 1 291 9004 A ZEmi-
RNAP . SR MW 9T Bos HAE IR R A R e
LR P AR AR A

Jif98d AH DG 0 41 i (tumor-associated macrophages,
TAMSs)Ab T~ 285 F IR AT SR I IX —FE A B, ©
5T MR RA el BEER ., MR A% L
P AU AT UESE, WIRPEE R AELE
A T A8 22 Aw(Lipoxin Ay, LXAL)AESIH] 4N A
FAY I S W0, I BEAE REAR N 20 K1 A HE B e
0 1 TR AN AL AR IS AR EER -, P Tkt
52, 2 LSS AL K B i e B v T HepG2
JHHEE AN LR S, 0] i 5 R 19 BB R A% 2 A7 e A D,
MLXA_ERAEHEA W] B HHT . A, LXA,
13X —1E H 5 HepG241 fd I miRNA s 1A A ] JCBK,
H T IE R AR IE. A SR AImiRNAG |7 50K, 4
ST T LX AL 13 15 TAMSK T 41 i Ak HepG2
miRNAsZE LG 150 o

1 MR ERE
1.1 #pa 5t

N JFF i 40 i MRHep G2 R0 A #4241 U937
FR R A o 164055 7R BRI iR/ (M55 (FBS)
H3Gibeo A A 77 fih; LXALE H Cayman’a #; i % B
(lipopolysaccharide, LPS)I4H Sigma /A w; Trizolll4 HIn-

hepatic carcinoma; microRNA; Lipoxin

vitrogenZA 7); miRNA RT-PCRAH IR 14 HQIAGEN
/~F]; miRCURY™ Hy3™/Hy5™ Power labeling kit /1
miRCURY™ LNA Array kit)J H Exiqon/A 7; 0.45 um
JE 28 A Fisher Scientific/A ] o

1.2 REHZE

12.1 @R WS A 10%M64- M. 2%
A M. 100 U/mLE % 2 A1100 U/mLs % R 1
164058 AR5 783, B 137 °Cy 5% COLR5FE4H N
FREE IR, 40 G REE $1180%~90% I BEA TAEAR o

122 Erffmie EARGHIEAIE  SHEIERE
T MBI S, U937 W41 i3 71 1100 ng/mL LPS
5100 ng/mL LPS+100 nmol/L LXA, 555524 h. 3%
BRI FIPBSYEIR 2. T LV B F- 3 rh 4k 42 15 9%
4 hLIS BRI R B . B, diRfE skt A
K24 haWetE FISW, 0.45 nmyEssidyg. L LPSHI
(19 5 41 . ¥ W PR A ACM(activated macrophage-
conditioned media), Z8LPS+LXAEH 17 E W 40 i L
W FRALCM(Lipoxin conditioned media).

123 Z¥4m AR BA L&D,
HepG241 i 73 4 77 1 4) B Z4H. ACMMILCM4, 71
WIS 5e B R . 50% ACM+50%5¢ 42 15 75 k.
50% LCM+50%5¢ A= 55 77 54 H124 he

124 @mIeERNARBAFLEE S Trizolii
1, RH— L VE A I B RNA . RAMI LT
DERNAFIIREEFAERE . B pg S RNASEAT1.5%
P A PRI FI VK, 2P HTRNA T

125 S A S EF AL HmIRNA N ST
Exigon’s 7] 42 7% [f)microRNA > FrmiRCURY™ LNA
Array(V16.0)BEA TR, H by B AE ) TR BR A
A AR AR 43 AT %0 BRI T miRBase(fi A%
16.0) 1111 8914 & T A 7 RUEUK f IFmiRNA
PL K66/ Exiqon’A #] Ml ZX [fimicroRNA. 43 %) HX
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1 pg I 24 B FEAR 1 A RNA, K miRCURY™
Hy3™/Hy5™ Power labeling kit#F17 98 Yehric O
HeAE o HJFHEAT IR, T A9 H0d 30 ik i 25 {0k
ZHEFEUATEE, JFH T EARHEA, 20 5
A P miRNAsHRHEE A EE AR AP 41 (R Hy3%¢ Dl
FrRICAs 5 o 1 LU AE <058 =2 0 b ifl ) 5 22 7 36
JAmiRNAs.

1.2.6 X EPCREMIEZFRIAHmIRNAs ik
IR g R, B B SR R B LA 4
J 2 1) 5 AT W) 7 S T hsa-miR-6233E 47 S I 5%
JEPCREIE. %2 I ERAEFE RS, B8 LA I SERNA Y
R b, FHmiScript I RT kitidi % 5% 4= ilicDNA; 3 —
K Flhsa-miR-623 1) £F 53 5| #JHs_miR-623_1 miS-
cript Primer Assay /11l F§ 5[#)The miScript Universal
Primer, F HmiScript SYBR Green PCT kitiJF47 5 i)
FIPCR. WZ U6, HAF 515 [ #K HIHs_RNU6-
2 11 miScript Primer Assay. & V. 2% £ h: 95 °CTil
AZ P15 min; 94 °C 155, 55 °C 30's, 70 °C 30 s, 40>
PEER; [ 45 K515 3125 41 H I miRNAFI A 21 Cr
fH. PAAACHE T Fhsa-miR-623 {6 ik &

2 R
2.1 ZAAERNAREHN

A5 440 R 4R B IRNAIK JE 43 51 897.17,
926.88, 849.43 mg/L. Disonsoflt ¥4 7£2.03~2.042 [H].
FL18SFI28S 4% 1ifF A, MARNAZE JE A 2] 5 56 5k H.
JCH R MR (R S50 25 RARR, K B 34 40 i)
RNA T, AEil AL 5 2imiRNA F 52560 1 77 22
2.2 miRNAT F#25 R

K H 3440 K M RNAL I Hy 396 e brid i, 17
miRNAL AT 2448 . S5 IR, 525 A 4141 B A
tb, 21k ACMAE 24 hifJHepG241 il 435 miRNA
. 1304/ miRNA T i, LCM4] 5 ACME] A LE,
HepG24M i 51854 miRNA [ . 71/"miRNA F iff
(K12)o 2141 5 40 AH T 75 222 6 W 552 A miRNAs,
JEEas T HAHRN ) TR
2.3 hsa-miR-623 Real-time PCR%5 R

H T RSP BAEIE DR R (g5 R, BATI B HLIE
T fEmiRNAG | B AT 22 57 34 [ hsa-miR-623
WEATRT-PCREZI, Hds & W] H AR a3 5 BRI v
AHTA]: ACMAE H J5 It/ HepG241 fihsa-miR-623 %15
i, #HJ, LCM4 [ 3RIE B ACMEY =1(K2).

1: G4 2: ACMA4L; 3: LCM4 .
1: control group; 2: ACM group; 3: LCM group.
1 =4AYHBEHTRNA T IR As 4R SEAR PRIk B
Fig.1 RNA agarose gel electrophoresis of HepG2 cells

1 2

1: W2 2: ACMZL; 3: LCM41. 4053 % se A ks 95 3 . 50%

HEAPmiRNAES A Rl o
1: control group; 2: ACM group; 3: LCM group. Before analyzed with
miRNA microarray, cells were cultured in completed medium, 50%
ACM+50% complete medium and 50% LCM+50% complete medium
for 24 h, respectively.
E2 F4HHepG24HAEAIMIRNA 335 &
Fig.2 miRNA microarray maps of HepG2 cells

3 ifie

[ 18634 Jc 471 W 5% 51 i 987 41 23 8 16l A7 ¢
o 33, U A B R 15 S LR
HISK, TR Je i B 5 0 TR 0 57— 0,
LX(Lipoxin) & & 4= VU 4 12 28 3o i i 40l (lipoxy ge-
nase, LOX) QISR AR 1 7 4, CORIE S8 0 44 N B B
BERIHTR AL SAE T R AR BT, AT SIER 41557
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AT CUAE S5 B A H22 1T 95 40 P 1) /s BUE 5
UESE, LXA AU AL G982 7 R A i 9g 1)
A, I I TR I A R, AL T e S
LXCA I b8 P 08 00 0 2R 180, s e 4 e 1) 4%
RHESA RN, AT PRI, LXALF G
RPN B R 1 20 B TAMS B B oD, HL i ki
30 IR PN 2 1) iR ] RS R4 K, LX A

B0 L [ I 4 ) 2 Tt 9 A0 RS A R 5

TAMsAb T+ 58 i A1 i 98 A2 S 113X — ¢ Bk A
B R bR O B 1 A R Ay, A H R
BT SRS I I R IR AR T TAMSfELX A,
0 of) JH 8 4 P b A, A S G Hh FR AT K miRNAs
P R 5T B . miRNASE — AN R4 b R AR
SEI N 7 FRNAZ G, F 200 454 T #imRNA
(93" A g A 36 X A 3 A B FHLA, B8 a8 1 15
T mRNA 135 25 19 17 1R A 55 25 1 v A 5 4
mRNA KT A, 6 I DR 1) Sk B AT U Y . 3L
TEVT R 20 Mg s . Al TS DT T T
BIUP TR

PAFE R miRNASIRAT ST 2 46 rh 1 LU LA I g

LG IEH AR 2= R, ASCRH BRI ITED,
L,LLPS«M@E%?HJE@}H&%EH?%L«@ T AL
IR IR 2 RE S A 85, 10 1T F b ACMURI B Hep G241 i LA
HHERASH I8 SR B 00 JH-i 40 B miRNA TR 5210 o 4R,
J IR TR S R A R 2R AR 22, B T TAMIE A 45 3L
Al e Py 2 A T e AR EREAN B A T
U5 40 M 2 [) A, R 1) PR 5 4 Sl .l RE BA

SR 8, LA G AR S PP S5 L e T R ) R
DRI, A S P SR (R LS sl SR 28 1L i 35 B AT A
— MU FELXASER] . 45 R R ILLPS g i i i
A I 20 T % P9 4 B TR miRN A s R 3 (K 1)
rfe b ifhsa-miR-181a, Ji 5 # A& I 7 12 11 K E2 41
J 7 a7 0 B i RIS b i hsa-miR-125, J5#&
e L R p s 3 A T A 2 e AR K0 E ifmiR-
30a, Jii 55 IR ook 4 Mo A R B AT 0%, B4
HEEMT¥JmiR-141 MImiR-216.
[T, A T R L XA 8 sk J 8 fl P 455 (1 i) 4224
H, oAl T4 T LXALRILPSS: [R] 41 FH B 06 40 o
A ORI Hep G240 i, Eodis W, LXALJR g i
O3 A ) W A R HE A P, T 4 A T s 4 B T
miRNAs. — 95 K 8341 I 41 g A3 (140 1 PR 1 7
7, HHEAZ P mIiR-34al] BAR T IEH 42, HTNM
TTHANTV A ) 8 2K T DA 85, R, R AR
izﬂ’ﬁ%%ﬁ?fﬁﬂiiﬁizﬁﬁ B TR KPR R
S, BT miR-34alf) I A i LG AE R 2% . FE RS AN
xz\zabﬁﬂ%“ﬂ AScrp, B R g R R, ACM
T HmiR-34af¥ 4 ) B2 41 i 11145%, 1LX AL 3
o R A O] G N T Hep G241 g FRmiR-
3daff Fik. XA 0] fE XA E] BT 1 R K 2
Rtz Ah, g5 Ha &L, LCMAE T i Ho At fie i
El’]mlRNAsﬁDmlR 27a, b 1 0 % I miRNAs #miR-
255 SR IR R P TR A B AR, AR P LCM
bbﬁﬂ R ) 1 5 BT A ImiRNA, WImiR-32071
miR-20b, 73 4h, miRNAT F &5 JIL R, Z R0 &
FIEMTFmiRNAsUImiR-30a. miR-2038 5 #|LCM

#1 ZHHepG2AIMER S miRNAsZE L 1F R
Table 1 Changes of miRNAs in HepG2 cells with different treatments

miRNAs £ 5 Uitig

miRNAs Ratio Function

hsa-miR-216b 192.60

Down-regulated the expression of CKIla in colon cancer!'

hsa-miR-181a

hsa-miRPlus-G1267-5p  9.84

12.93 Highly expressed in chronic CLL cells''* and gastric cancer tissue!'”; In malignant

glioma cells, has-miR-181a was down-regulated by radiation treatment!'*

Patent product of Exiqon

Down-regulated in colon cancer. miR-30a suppresses cell migration and invasion
through downregulation of PIK3CD in colorectal carcinoma!'”’

miR-623 was up-regulated in transient depletion of TIA-proteins in HeLa cells!*”
Differently expressed between decidualized and undecidualized endometrial stromal

Expressed in human sarcomas'®?!

. 8.91
hsa-miR-30a
ACM group vs
control group hsa-miR-623 0.05
. 0.03
hsa-miR-507
cells?"
hsa-miR-1180 0.03
hsa-miR-3130-5p 0.02 Not reported
hsa-miR-2114* 0.01 Not reported
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BRI -

(&R

LCM group vs
ACM group

hsa-miR-1224-3p

hsa-miR-1909*
hsa-miR-623
hsa-miR-1180
hsa-miR-204
hsa-miR-191*
hsa-miR-3667-5p
hsa-miR-27b

hsa-miR-30a
hsa-miR-19b
hsa-miR-181a
hsa-miR-378¢c
hsa-miR-27a

hsa-miR-216b

30.62

22.1
18.52
17.43
16.12
9.27
0.08
0.08
0.07

0.06
0.03

0.03
0.02

0.00

The combination of miRs-135b/15b/1224-3p detected bladder cancer with a high sensi-
tivity (94.1%)>
Significantly upregulated in TRG1 patients®!

miR-623 was up-regulated in transient depletion of TIA-proteins in HeLa cells®”!

Expressed in human sarcomas'*”

Regulates carcinogenesis in malignant peripheral nerve sheath tumor'®!

Up-regulated in breast cancer® and hepatocellular carcinomal®”’;
Not reported
Up-regulated in breast cancer®

Down-regulated in colon cancer. miR-30a suppresses cell migration and invasion

through downregulation of PIK3CD in colorectal carcinoma!"”’

Highly expressed in basal cell carcinoma®”!

Highly expressed in chronic CLL cells!"! and gastric cancer tissue!'”; In malignant
glioma cells, has-miR-181a was down-regulated by radiation treatment!'®!

miR-378c was expressed after treated with X ray for 8 hours in TK6 cells®*”
Significantly higher in breast cancer with lymph node metastasis®®"), increase angioge-
nesis in tumor"”

Down-regulated the expression of CKlIla in colon cancer!'®!

%2 &4AHepG24AHfihsa-miR-623 3% 157 (n=8)
Table 2 Expressions of hsa-miR-623 in HepG2 cells with different treatments (n=8)

X AL ACM4L LCM41 ACM/Con LCM/Con LCM/ACM
Con group ACM group LCM group ACM vs Con LCM vs Con LCM vs ACM
Hsa-miR-623 Ct 22.34+0.14 24.01+0.12 21.43+0.23
u6 Ct 34.45+0.25 33.89+0.23 34.01+0.42
ACt -12.114+0.29 -9.88+0.26 -12.58+0.94
2.23+0.26 0.47+0.94
A44Ct
-2.7+0.94
) 0.21 1.39
27AA(,I
6.50
0.21 0.72
Relative value of Has-miR-623 (0.18~0.26) (0.38~1.39) 6.50
(3.39~12.47)

Hsa-miR-623 1K1K HiReal-time PCR%, THH 7R AACH L . REALANM AL 400, SRR TAT 4L
Expression of Hsa-miR-623 was measure by Real-time PCR and calculated with 44Ct method. The experiment was repeated for four times with 2 wells

for each group every time.

() Y 7595 1 RE T e A MR 2 9 miR-183 miR-
148b, LCM U 288 i 7 15 5

BN, RSO RARGE T RAEGE R TLX Ay
T8 o 1 77 TAMIT [R]85 Wil -8 40 S I miRN A s A 3
W IX AN HE— 2 ] B T LXALPUIT 3 14 F AL,
SO R VR T SR A TR s, (R AR ERGE
I B IR
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