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HAPEAISRRL A SR PIS Ky 2 BB BB AR 2 B
BN R B R AR B 5

(L IREERL R 25 G 25 ATE T e, BRI 27 2 G2 2 0T 22, EE K 400016)

WE  H TR RINALEFe;0,40 K #2 T (superparamagnetic iron oxide nanoparticles, SPIONs)
A\~ 44 5% fIg Bk UL BZ 334 Béy(phosphatidylinositol 3 kinase y, PI3Ky)#7 ] & ik i 3% ¢4 Y Jg 40 % E &
#m Ji,(tumor-associated macrophages, TAM)&} /)~ & LewisAf /& 4@ ftL(Lewis lung carcinoma, LLC)¥ 74
Fa B T8 Fom, ZAT R M T 688 3) B 7% 48 ft(macrophage, MD)4¥ 5+ P4 & A PI3Ky & A I X p100
siRNA #pSilencer-EGFP-SP-p110/i #2, i i SPIONs i #, &, A% 1 24 K St 45 4 4 (SPIONs-DNA),
TE SR BEAE A T 4 MO, i it 3 & T 4 & k4 M SPIONs-DNA ZE 28 2L 1 49 477, Real-time PCR
FaWestern blot# ] 28 FLPI3Ky pl103 2k 49 & A K F. # M1, M2A MDA | 44 SPIONs-DNA
TSR FEAE ) T 45 £ M2 MO, 18 it Real-time PCRA=Western blot’& & 4a it & A, B M2 A MD4E 1k
AMIAE 6932 % . R A Transwell & 4t # 2 SPIONs-DNA%% 4 49 M2 A M® 5 )» RLLC %8 Jieh ¢ 34 3% 7
AR 8 T AE R I B E R AR MILLC 48 A 49 & 4m A0 A 5T 48 ] 4m e 2 K wh £, CCK-83% A4 MILLC 40 2
W L, FEBRE R B R A 3 AR L PNOSE, AX @A MLLCa B T F L. 4R
R, #] & 49SPIONs-DNA 12 5% #AE ] T AT 4% 2 MDF K & 4 A 1x 4o R A% JB) B), SPIONs-DNA
3 440 20 o PI3Ky p110 mRNAF=& & £ A K-F R F KT = & oo st BB L41(P<0.05). & Z49MIA
M® Z & A INOS(P<0.001), M2 M® & & i ARG-1(P<0.001). M2%A Md4% 4 SPIONs-DNAJZ 48 &,
iNOS mRNA#F=& & 44 & A 2 238 He(P<0.001), ARG-1 mRNAF& & ¢ & X B FEIK(P<0.01). £
#3240 ¥, SPIONs-DNA%E # 69 M2 A ML 4 K & 4 5kNO, LLC 40 it A Kk A3 78 48 /) B 2 141K
(P<0.05), AT F 2 E3 5(P<0.01). £ F K, By KA 7 EpSilencer-EGFP-SP-p110% 20 /7 42
A8 b 4% Sk Fe @) 47 4] B 7 48 IAPI3KYy pl10849 &3k, 5 FM2RIMDEEIL AMIA; 453 eyM2 A MD
TR EHILLCa M A K gl Rt B T, X5 KB 5 UNOK X, EEEA K ¥ A
ST - F TAMAKAZ ST G AR R, A BRI LR 26 it 5 A B 76 o7 3576 20 2 2 ml,

KR BRI PI3KYy; B IBREYEFe;0, 90 K KL T Lewishiliig; #858; 71
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Abstract The purpose of this research was to explore the effect of silencing PI3Ky (phosphatidylinositol 3

kinase y) gene via SPIONs (superparamagnetic iron oxide nanoparticles) to regulate TAM (tumor-associated mac-
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rophages) on the proliferation and apoptosis of mouse LLC (Lewis lung carcinoma) cells. The pSilencer-EGFP-SP-
p110 plasmid which can specifically promote M® (macrophages) to express siRNA of PIK3CG (PI3Ky catalytic
subunit p100) was constructed and loaded into SPIONs-DNA (magnetic nano-plasmid complexes) via SPIONs
which was transfected into macrophages under strong magnetism. The distribution of SPIONs-DNA in the cells was
detected by Prussian blue staining, and the expression of PI3Ky p110 of transfected cells was detected by Real-time
PCR and Western blot. The M1 and M2 M® models were established, and SPIONs-DNA was transfected into M2
M® under strong magnetism. The phenotype of the transfected cells was identified by Real-time PCR and Western
blot, and the intensity of M2 M® transformed into M1 was determined. The Transwell system was used to estab-
lish the co-culture models of SPIONs-DNA transfected M2 M® with mouse LLC cells. The number of live cells
of LLC was detected by trypan blue staining and the cell growth curve was drawn. The proliferation of LLC cells
was detected by CCK-8 assay. The NO concentrations in supernatant of co-culture medium was detected by Nitrate
reductase method. The apoptosis level of LLC cells was detected by flow cytometry. The results showed that the
prepared SPIONs-DNA complex was successfully transfected into M® under strong magnetism and distributed in
a large amount around the cell nucleus. The mRNA and protein levels of PI3Ky p110 in SPIONs-DNA transfected
cells were significantly lower than those in the blank control group (£<0.05). The established M1 M® highly ex-
pressed iNOS (P<0.001), and the M2 M® highly expressed ARG-1 (P<0.001). After SPIONs-DNA transfection,
the expression levels of iNOS mRNA and protein in M2 cells increased significantly (P<0.01), and the expression
of ARG-1 mRNA and protein decreased significantly (P<0.01). Among the co-culture groups, SPONs-DNA trans-
fected M2 type cell group was able to secrete a large amount of NO, the growth and proliferation capacity of LLC
cells were significantly reduced (P<0.05), and the apoptosis rate of LLC cells were significantly increased (£<0.01).
These results confirm that magnetic nanoparticles loaded with pSilencer-EGFP-SP-p110 plasmids could specifically
inhibit the expression of PI3Ky p110 in M®, and then induce the transformation of M2 type M® into M1 type. The
SPIONs-DNA transfected M2 type M® can significantly inhibit the growth and proliferation of LLC cells, and pro-
mote the apoptosis of LLC cells, which is related to its large amount of NO secretion. The magnetic nano-plasmid
complex can induce TAM to play an anti-tumor role what laying a foundation for the research and development of
effective gene therapy for lung cancer.

Keywords macrophages; PI3Ky; SPIONs; Lewis lung carcinoma; proliferation; apoptosis

EMYE R R A KRR, EVE4 A (macro-
phage, MO)F1E— RFES AT I DIREIRE , M1
TR M2 2R AS I A i e MRS R R,
BiZ AL, AT HREEI I N B AR AR 7, 25 ROE
SN, 70 2 (1) B BEZH i 23 s M2 bt %
A BPEAUEAL, Tt R p A K AR 2%, I T
AR Dy RE P MR AH OC I 4H A2 (tumor-associated
macrophages, TAM) &= i 21| 8 8] 5 P4 1) s 4 i
FER Z OB E ST Mg, FEEGA e 2H 23 4t s
K 50% L L, R IMIA SR T AR R TAM, R A
AT HE B s M2 2 B4, [ R i 30 )T i P U L
33 y(phosphatidylinositol 3 kinase y, PI3Ky)/& TAM
WAl M2 BRI R PRI RS R G 1, HA S

&5 IR TR R AR, TR SR PI3Ky ik PR Bl AT

FH PI3Ky 4|71, 35 7] S 2 st g i) AR K B p T
PI3K-Akt-mTOR{F 5 18 % ££ TYH L 55 G 240 1 4=
K . TSR R E EEEH D, i
] P13 Ko of T M S5 4 2 40 1l 1) Dy ge > A= AN
L. R, 78 DL PI3Ky ARE s MBI i 7 b, 2
IFi) A5 S P L A o 5 W 4 L PI3 Ky, [] R Stof Al £ 2
YN PI3Ky A=A B35 5w (B T 0 v L. i
IR M Fe; 0440 K K7 - (superparamagnetic iron oxide
nanoparticles, SPIONs){E NI KIGIT I HAA, ToH .
ToRPEIR M A3 ORI X 4 R i i S e ) %5
ZEteas, Hon] i PR sl i A B NG, DA
FCARE ) 245 1) B D] e 52 A Wk AR Bl (R R, T
BA IR, AR SMI7 515 T v] Jo G P i
AL,
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AT FE LA MO E 53 M 5 3l 7 14 1 e 6 7E M@
TR VR R B R IA siRNA L WA 9 e hn 8 A
FE A (enhanced green fluorescence protein, EGFP)
f) pSilencer-EGFP-SP T. H i kL ¥, i DA ER PI3K v/t
AL EJE p110gw A% L K] (PI3KYy catalytic subunit p100,
PIK3CG) NHEFE | ¥ 3 REfE 75 B WG 240 i A g e 1k
Fsc ik PI3KyH) pSilencer-EGFP-SP-p 110 55 28 i b,
1 SPIONs & B A K 52 B, 7RI /K Pt 9 1% 3
PR] 52 5 A6 TAMARAX 1R 52 1 A K% B i s 240 B RS,
NI FETT AT R0 s o PRI 7 138 it B4 5 F Al o

1 MRER*®

1.1 #%Y

L1l @mietk  /DERERRIRRAW264.7 ) F K
BER S B 2T FE O ARAF, /N B LLCHA L i PR
PR AE R 7o 56 15 2 e I 1%

1.12 E&#H5KF  pSilencer-EGFP-SPJii ¥
AR HH PR R B 2 G 22w 5T PO AR A 5 R IR
1 Fe;sOu gl KL+ #4 £} (7 i 44 : MagTransPoly)l T
WA A RHA PR A R /DB EH 3K 4(in-
terleukin 4, 1L-4). /N E 2 y- T3 & (interferon-y,
IFN-y)I4F Proteintech’A & ; JiF % ¥ (lipopolysac-
charide, LPS)J&F Sigma/A & ; DMEM = #5577 2
T HycloneA#] ; JRER BT GibcoA T ; HRE 2 —
% Z I (penicillin-streptomycin solution, 100x)
W T B3R m REWMEARER AT a4 G
F Natocor-Industria Biologica/A 7] ; % 443k 57 i i
& Lipofectamine™ 30007 & 4 T Invitrogen A
A s RNAFEHGRT & XA & . TB Green™
Premix Ex Taq™ (Tli RNaseH Plus) RT-PCRi® 7 &
B0 TaKaRaA w5 51 Bilg A TAEY TRA
PR~ 7] 45 B RIPAZAEW . BCAH R BT 7€ i
# £ . PVDFIR (0.22 um/0.45 pm)Ig 116 5 5 [ &
BAEMFAR A F] 5 SDS-PAGE#E R & T Bio-
Rad 2~ 7] ; #iNOSZ 5 FEHUARIG T Abcam A 7] ; /MR
ARG-1H. g EFUAR . /) B B-actin B 50 [ N S5 Ak
F-Proteintech’/A #]; 4 PI3 Kinase p110y 5. 5o FEPUKIA
T Cell Signaling Technology /A ] ; Bk L AL Vi
(horseradish peroxidase, HRP)FRiC HI2E T fIgG. £
PR 1gGIE T abbkine /A 7 ; 0.4 %M HUKE Yk &
T Gt (4R H)IE T Solarbio 24 7] ; CCK-81ix
FIET GENVIEW 2 7] ; NOJI & k7] (1R 14 Ji7 Al

TR T R R AR TR AT

1.2 EHFRNE. FBERINEEWIE

1.2.1 TR HEFEEL 24 GenBank
(NM_020272.2)7E £ it A A &M PI3Ky p110%
IEH shRNAREAR FP 51, ik GO &8/ 1 326 B 3
2% DNABAR , AR 535 2 BamH 1GYIAL 5, 33
& Hind NIEE VAL 4, 768 PCRAY LB K5 [FTIGE k
P, A BamH 1A1 Hind TIXLEE ) 53 pSilencer-
EGFP-SPA H B A AH A 1) &6 K g, 22 0.1%35 15
B g Jie H Uk g TR U A oK B, 5B KP4k 1:4
P EE IR LLIR 514 DNAE R T 16 °CE R imid %
o BRI HABRZ S E.coli Topl 0 KA1, H
FECRTUAR (S0 pg/mL) I LAKE 773407 1% , P pH
L [ LR VR AR S 5, BRI S, il IS EcoR 1HL
Y15 B 2 DRI 56 08 B i) 2 i S0 R, g d7) &5
R 5 RSB R E R ARG PR A w) P45 R — 3, B
71N E A SRR AL B T o R A 44 N pS-EGFP-
SP-p110-1(fij 5 N S1). pS-EGFP-SP-p110-2(fii 5
N S2)Fll pS-EGFP-SP-p110-3(f 5 AN S3). H Lipo-
fectamine™ 3000 A5 i1 A% Jeia 51 43 1) K 3 2% B 40 i
KRR 5% Y RAW264. 7401, ¥ G4 pS-EGFP-SP¥
JHRRLER AR [ RAW264. 720 Ji A B M6 R AH, A 3 G
JURLTR AW 264. 740 il 7% U BB, 7% 4424 )G
R BE MR E L

1.2.2 Real-time PCRi&4 28 luPI3Ky p110 mRNA
89 55 FoKF it RNA$E ARG 1 B 40 il $2 X3
SREIRIST. S2. S3EFYLLH | ¥ iR A YLt HE
Y. 7S N R T ZH A ) A RNA, K 00 55
cDNA, LA cDNA SRR AT S o & PCRY 4,
SE S LA PI3Ky pl10 mRNA%E /K. 5141741
WiI'R: PI3Ky p110 3518 5'-TGA ACC GTA CCA
CGA CAG TG-3', Fil#5#)°85-GGC TTC TTC TTG
GAG GCC AT-3'; W% GAPDH 3751414 5'-AGG
TCG GTG TGA ACG GAT TTG-3', Fiff5I¥h5'-
GGG GTC GTT GAT GGC AAC A-3'. PCRJ 3 24
195 °CTIARYE30 55 95 °CALES 5, 61 °CIE k30 s, HE
39MIEIR; WA AR 12565 °C~95 °Citfitl, ££0.5 °C 5 s,
AR MBANE AL P IETEEE, MR
BT AN B BT, AACE=X IR ACH H B R Cr—
EHHRIEH Cty-%H ACH B W Cr—& K IR Cr).
%48 PI3Ky p110% PR TR 2036 foo A 1 B8 20 iR i3 47
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1.2.3  Western bloti& i 48 ¢ PI3Ky pl10% & 49 &
™ D REEST. S2. S3HEYLA. S FURIEL Yt
FEZH . SRR T an e, R A 25 HE 2 1t 1t
(phenylmeth anesulfonyl fluoride, PMSF)*) RIPA & [11%¢
R B AN S B 1, BCAIAR S 415 A
WG, % F AR R R RS —. AEAZ
SDS-PAGE 10%F143 125 B F1 5% FAH 48 2 LK 43 28, 1L
WMH EPVDFIR(0.2 um) . 250 gL R4 0=
B2 hig, 20BN %#PI3 Kinase p110y .57 BT
R (1:1 000) 1/ FR, B-actin B 7 B P Z 44 (1:5 000),
T4 cCRRMWE LA ; A HRPHRIC K Ll 24T &
IgG(1:10 000). HRPFRICHT L FEH1 % IgG(1:10 000),
HIE A R E 2 h, TBSTZ M3 7S, FIECL
102 5 6RF) B 7E Bio-Rad B Bt A% - &5,
i Image LabZr T 5% KA . 1EFE(E RAW264.74H
L PI3Ky pl110%K 132 S fI 119 5 20 S5 gk AT Ji5 4R 52
.

1.3 SPIONs-DNAE &89 & X INEELEIE
1.3.1 SPIONs#) & AE R 4F HE SPIONSs( i 4
MagTransPoly) Il T 5 DA% AL VR A IR A w18
T3 55 H B A I SPION s PRI 26 41E K 23 B3k

1.3.2  SPIONs-DNA & &4 ) 4| & B A& ) *
SPIONs; # 21 Jii #i DN AL AN [F] 1) g ' LU IR &, Wi
PRGEFPBI S, T37 CCHFFEIRT & 15 min DUE 78 701K
fft, 43 2ISPIONs-DNAE A4, DNA#B ALIHE: I
E B0 Ja EIE A ARER AR R R 43 B OO 2 T
B DNARIIKEE , #5072 DNA & &, S AL
%1, DNA# A L =(2. DNA R i 2 DNA & )/ DNA
Ex100%. WIRELEEREEME OGN LER,
I 0.8% By M bl AR VKA TR, {2 7R SPIONs 5
DNARIZ A 15 L.

133 SPIONs-DNA & &-#4h4t B kik  FEYLRT 1
Tk RAW264. 740122118 1.2 1040 (L3R T 6L
¥4 B 75 2 1) SPIONs(HR 4 55 £ 45 & LU I DNAE ) I
o EPE R, FHJC MG T AN 78 ) DMEMES I 520 i 77
B E 4 TR DNAFFE 42200 L, #4200 ul DNAA TR
I SPIONsH, Fdid RE WL BRIV A, 137 °CHiF
FIF A 15 miniF, [FIZHHL - IIAN200 pLE 59, 5L
TCIMIE I 78 Y DMEM$S 7R B 2 22 2 mL, #4 6414k
B TR R mi ek L IEAE3T7 °CL 5% COLffIk%
TR EEFR 20 minf5 , HURNREMR, 40H04kSE55 77 24 h,
¥ Lipofectamine™ 3000/1i J5T 4% 4« DNA {48 Jfd g Xof

FRAH, R G A Ao 2 B R 2. i &
WE Y0300 52 SPIONs-DNATE A P () 7945 ; #% RNA
SEHAF £ 15 B 43 73 $2 X SPIONs-DNA R A W) Y
41, Lip 300055 4 DNAXTHEZHL . A% Yook 1) 25 1
X FEZH = ZH 40 B ) s RNA, 5 LI % il cDNA, LA
cDNANRER HEAT 5L 2 & PCRY™ 4, Wl 2 %5 24H 41 iy
PI3Ky pl110 mRNA¥E35% /K, PI3Ky p11051 )55 A
% GAPDH5| )75, PCRI N 451F[F L ; DPBSTE
YRS, I RIPAZMR 3 B I = 2 A P ) S B
BCAVERI & 2H R IR fS , A% ERHMARRE S R
WPE—2, Western blothrill 5k —$Hi. —Pi. &=
ZAEIR] I, FECLAL2E R iR 7 & 7E Bio-Rad B %
X b B 5, fdi FlImage Lab/ #1245 K FE 18
1.4 M1, M2EEEMENIESRRENEE
%2 Edwards %5 VI 7%, BOS EUH A K1
RAW264. 741 LA2X 104N FLEEFTT-6FLAR H, 437 FH /N
L IFN=y (2 20 ng/mL+LPS(ZHKRE 100 ng/ml) /)
B, FE ZHIL-4( 2R 520 ng/mL)AbFE 2 | 48 h)5 B ] i 5
M1 B AIM2 A B4R i, DR A0 BRI RAW264.7
YR s AXT IR . 3% RNASR BRI &0 40 5l
FEECMIAL, M2AY, 78 0 HR 41 3ZH 41 U ) RNA,
W H 1 % B cDNA, L cDNA AR IR i3t 47 S i 58
B PCRY M, I5E & HAMMiNOS mRNAFI ARG-
I mRNAR K, 515 - iNOS FiiE 514
A5'-CCC TTC AAT GGT TGG TAC ATG G-3', F
W51 %N 5"-ACA TTG ATC TCC GTG ACA GCC-
3'; ARG-1 L3518 5'-CAT ATC TGC CAA AGA
CAT CGT-3', Fif51#°45'-CCA GCT TGT CTA CTT
CAG TCA-3'; W% GAPDH b3 5141°4 5-AGG TCG
GTG TGA ACG GAT TTG-3', Fii51%N5"-GGG
GTC GTT GAT GGC AAC A-3'. PCRM 464409
95 °CHiAEME 30 s; 95 °CAEE S s, 58 °CIE /K 30 s, 3t
39OMIEIR; FEfiF #2265 °C~95 °C i, £30.5 °C 5 s,
TN R B 3R AL, i# IS Western blotiE Al M1
AL M2, 2 EZH 34040 g iNOS AT ARG-12%
FRIEKT, —PARINOSE TP (1:1 000).
/INER ARG-1 58 BEPTAA (1:5 000). /)NER B-actin B 57
BE P S04k (1:5 000); —H N HRPARIC I L £ 4T R
IgG(1:10 000). HRPHRICHT L 2EHT % 1gG(1:10 000),
Western blotfarill /v [E I, A ECLAL = & Gl &
1E Bio-Rad#t /i A% F 252, 4 Image Labsi#ir
2T K FEAE -
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BRI

1.5 SPIONs-DNAE & #IxIM28! & Lk 40 i 3k BY
A

TE 40—k L 3R B AE R, SPIONs-DNA
HEWEG LR CFE SR IM2E BN, &
4 JFURIDNA(S)#E YL 4. %5 J5i % PS-EGFP-SP#% 4k
. SPIONs#% et Ayxt HR A, SR FE YR L B &
YIM2 Y 41 i A A A 6 R 4H . il i Real-time PCR
AN 5] Ab BEZAM2 T S 2 i iNOS mRNA . ARG-
1 mRNA# 5% 7K “F, iNOSHIARG-15| ¥ ) %) 6] |,
PCR % N AEFE [A] |; Western blotiZ= 46 il A [A] Ak ¥ 21
M2 [ I 2 il iNOSATARG-145 (A 35 7K °F, Wl
SPIONs-DNA K & ¥ /& 75 0] if5 5:M2 7Y [5 W5 41 iy %
oM 40
1.6 SPIONs-DNAE & #1%% FHIM28Y E Ik 40 A
K RAW264.74085F LLCZRAEAY SN
1.6.1 k¥EHREANESL HHEILEN4 umK L
B4 FL B TR Transwel 3L 1572 R4, F=EH
o 4 T X HOH M LLCAH B e 1x10°4), K %= 4%
FIAN A R 1) B R A (G 4 2% 1054y . ARHE B =
I 4E 2R B 3 e D(1)SPIONs-DNAFE 4t M2 74
41 1 2H; (2)SPIONs-DNA% % [FIRAW264. 741 iy 4H;
G)MIZIGH AL (M2 L4 (5)RAW264. 741 il
H; (6) 7 E XA, REEMATEFIAM. & RETE
TR /385 TR, IE LR FRAR
1.6.2 AHILLCaleA kg LIRS ILR TR
53 VAN B [P AT AL, RN TA) s 5024 AL, SEUG
HE 3R TEE24 h, 144K 5350 F % FILLCAH i
HEATHE HRIE G, TSR I TR S5 () P 3 T A A
LIS FR I ) AR AR AR < T 250 40 B0 A 0\ A s 22 11 4
A i 2k
1.6.3 CCK-8:E#MLLCMRIGAE N  FREA
JeREFRA, [EFB24 hIESAR 5 R E L - =1
LLCHH 5 B A2 A, HX100 pL 4T A B T-96FL 1R,
JIN10 uL CCK-878 4318 2], F37 °C. 5% CO,iF 4
W E 1 h)a, FEEAR O E 3K 450 nm B OGEE (D)
{8, LS AL ZE, il 4 RS HILLCAI g fE Re
J1ih k. RN B2 AN R AL, IR E 3R,
1.6.4 FHBRIE R B & N E £ RR EANOSE
B ok AN LB 37 4024 W5 LR 2 W0 BT, T
ARG U PR ENO S &, [ A B34
FAL, BOPIMETHE, SLIR B 3K,
1.6.5 AR iR (flow cytometry, FCM)42 | LLC 40

el B % 57748 hfa, 43 i R 1 %
AR IR E P LLCYIE, WL T 208
1 000 r/min > 5 min, JIA 500 uL PBSZE ik & &
YU, YRR M E A2 1} 1034/ mL, FCMASIILLC4H
MO T %,
1.7 GitEoH

Fir A SRR S5 ST B A 30k, A SR 2 Bhn v
ZE(Xks) R, [ FISPSS 2508 BEAT $ 45 40 #r, %
2 [a] bR FH B R R 22 79 11 (One-Way ANOVA);
P ZE 00 117 LA A5 P ST AR A ) ek 56 P<<0.05 8 22
S EAGE L

2 H#R

2.1 E4HpSilencer-EGFP-SP-p110 I ALK
INREIRIE

2.1.1 & #ApSilencer-EGFP-SP-p110/i #5 p&, 7 4% 4
RAW264.74mie, 326 LR Jedii 24 his,
13 5 5O BB W R AL RIS, S2. S3FEYLIY)
Y 3y T Ik SR EE T (1), HEH RS 15
L 11 2 0 7 s 8 5 AF G B 28 JSORE S2 RN S 354 Y [ 4
[ijoR=Ie

212 EUR K 4 4YRAW264.748 JEPI3Ky p110
mRNAF= & & 64 &k ik K-F Real-time PCR%5 % &
~(E2A), H4H R JERAW264.741 124 h)5, 1o
2 20 W PI3Ky p110 mRNA ) #H X %% 5% 7K °F My: S1
TR AL Gl 20(0.35+0.21)<S3 H 21 Jii ki % Ge 4
(0.36£0.21)<S2 7 2H Jii }ii % 4 2H.(0.43+0.16)<" Jit Fi
Xt 8 2H.(0.7120.26)<7 (4 X B 4L (5 1), 8 it 41 1]
Eods, 35 AL kST S2. S3#L et 5 25 [ %)
41 2 [A]PI3Ky p110 mRNAR: 35 /KT 22 7 3 B 4
T2 B SL(P<0.01), {7 5 A6 8 41 5 2% 1 0 R 4.
PI3Ky p110 mRNA%: s KV 1) 2 7 L4 it 5 B X
(P>0.05).

Western blot4h 5 (B 2BFIE 2C) s, SAL4
i PI3Ky pl108 H BAH R R IE Ky STH
ZH RS YL 2H (0.001+0.001)<S2 5 41 Jii # 55 YL 21
(0.006+0.003)<S3 H 2H Jii fii % 4441 (0.009+0.005)<PS-
EGFP-SP =% i ki Xf HE 21 (0.044+0.005)<=%* [ Xf &
2H (0.047+0.004), 8 it 24 18] L5, 325 H2H kL ST+
S2. S3%LYed] b5 2% Uk Xt HE 2 AN 25 (4 4 R 2 2 1]
PI3Ky pl108 HRIAKF I Z R HA G175 X
(P<0.01), {H 23 JFURLN HE 415 2 o B2 2 7] PI3KYy
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200 pm

200 pm

200 pm

A: B TR JERAW264. 741124 b (56 1405, B: FLALTUR % YL RAW264. 7401124 hJ5 (FH 2 85057 -
A: the plasmid transfected cells under fluorescence microscope; B: the plasmid transfected cells under ordinary optical microscopy.
Ell X EHEEMEpSilencer-EGFP-SP-p110E 20 K42 L RAW264. THI 4R B 5L
Fig.1 Observation of plasmid transfected into RAW264.7 cell using fluorescence microscope

pl108E FI R IA K -F 19 2 7 L 4t i 5 5 L(P>0.05).
S5 SR, 3% EL 4 R 38 ] 2 PR IRRAW264. 740
JfIPI3Ky p110 mRNAMI & H )ik, H #H 45 HiS1
HEYLH A MIPI3Ky p110 mRNAFIE (A ()14 K F i
%, DRI b A T B 28 5 bz S 1R AT 5 425156

2.2 SPIONs-DNAE &4H9HI & K INEEIIE
2.2.1 SPIONs#yRAERAFE IS Al
SPIONS ] & AiE K 43 #U1H: (13), 3 1 AL # PEI-600[7)
SPIONs ELAZ 2 910 nm, AERAY, 7> B 4F; pH7.48F
K Hizata AL L H+40 mV, HA IRV, AR
3 E 2160 emu/g.

222 SPIONskL & 481 /i #2DNA% & F ¢4 ) & &
77 6 BB AR L Sk A4S 4 SPIONs = 2H Jii ki
DNA(S1) LA & Eh6: 178 A I 2 oR H B 47 i &5 A R
(El4A), 454 FmiE100%. 24 1% i KIDNAE A~
AZ, IR 1 INSPIONS®= B, 45 A R A4 TF &
H, iX /& i T-SPIONs Y H 41 i i DNASE i H I
Ghy, — 8 B IE HLAT (I SPIONS H BEWR Bt AH 24 B 7
i LA ) EE ZH FTREDNA . B i B A I PR ik 45 TR R
~(E4B), 555 it & 1) 2 5 2H JURIDNA(S DA L,
SPIONs-DNAE & ¥ v & WL i &5 ¥ i FEDNAVK Hi,
XK WISPIONs 5 # 4H U DNAF IR IF I 45 & K o
223 L&t 4 & EMESPIONs-DNAZ A4 12
@I A SPIONs-DNAKE JLRAW264.74H il

24 W), B e L E RO SRR RN 2
AN S R R Gk R, K 43 () SPIONs-DNA K &
VL GeAE 2 M A% JE R, 7 240 R A A A 21 (B5) o
2.2.4 SPIONs-DNAZ &-#%% 4 69 RAW264.7 48 Ji2,
PI3Ky p110 mRNAF=%& & 44 &k K-F
PCR%E . (K1 6A) &7~ , SPIONs-DNA#E 4t RAW264.7
UM 24 b5, 344N PI3Ky p110 mRNA HIAH 4555
7KF59: SPIONs-DNAF% %42H (0.07+0.11)<DNA(S1)
LU (0.34£0.29)<F AN R GEN ). BT
B Lh %%, SPIONs-DNAK & ¥ Ye 20 F 5 20 5 fi
DNA(S) el 5 A X B2 2 8] PI3Ky pl10
mRNA¥ K (1) 2 7 35 A Guit % 2 X (P<0.01),
{H SPIONs-DNA#% YL 20 5 & 21 Jii fi DNA(S1)#% 4
H 2 [6) PI3Ky pl110 mRNA¥EF/KVT0 B35 12 7
(P>0.05).

Western blot4h 3 (] 6BF1E 6C) &7, 34141 A
PI3Ky pl110#E H A XS Rk K-y : SPIONs-DNA
EEL2 (0.002 1£0.000 6)<HZH fii # DNA(S 1) 441
(0.002 4+0.000 7)<7* FXFRE4L (0.018 0+0.019 0), i
IbZH 1A Eb 8¢, SPIONs-DNAR A6 YLl . = 41 i
Fi DNA(S1)¥ JL20 5 7% 0 fE4H 2 8] PI3Ky pl110%g
H B K1 22 e 3 B Gt 55 L (P<0.05), {H
SPIONs-DNA K & W) 4L 4 5 H 24 Jii . DNA(S1)
By 2 A PI3Ky pl108s FRIE/KF LT 3 % 7

Real-time
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A: Real-time PCRIG I SZH40 M PI3Ky p110 mRNAZKF; B: SAHLAEIPI3Ky p110f¢ Western bloths: 45 4L; C: SAHLNMEIPI3Ky pl 1025 A (AR X R 7K
F, *%P<0.01, 575 AXHIRZH L4 . Blank control group: A YLk IRAW264.77%% (4% IR 24H; PS-EGFP-SP treated group: #%4PS-EGFP-SP%*Jifi
LIRS IR A S1 treated group: 5256 2H i Y 8 4H I RIS 1 (4 L% Y2 ; S2 treated group: S50 2H Bl Ye 5 28 JWURES2 1 ORI H: Y4 ; S3 treated
group: S8 2 ml i Y 20 5 R S3 K FURL B L4

A: mRNA level of PI3Ky pl10 in the 5 groups detected by Real-time PCR. B: Western blot detection results of protein levels of PI3Ky p110 in the 5
groups. C: the relative protein level of PI3Ky p110 in the 5 groups, **P<0.01 compared with the blank control group. Blank control group: the cells
treated do not treated; PS-EGFP-SP treated group: the cells transfected with PS-EGFP-SP empty plasmid; S1 treated group: the cells transfected with S1
recombinant plasmid; S2 treated group: the cells transfected with S2 recombinant plasmid; S3 treated group: the cells transfected with S3 recombinant
plasmid.

B2 RAW264.740HEPI3Ky p110 mRNAFIZE H A FRIAKF
Fig.2 mRNA and protein level of PI3Ky p110 in RAW264.7 cells

100 pm \ R

[E3 MagTransPloyix 7|51 SPIONs-PEIS &1 T 7k MBS F BB E

Fig.3 Transmission electron microscopy of SPIONs-PEI dispersed in aqueous phase in MagTransPloy reagent
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A: SPIONs 5 541 Jifi KiDNA(S 1) {E A 5] Jif 5 EL I (R 45 45 B 77; B: SPIONs 5 5 4 JFURIDNA (S 1) 145 & 5286 (1 9 B 40 RS 1; 2 9SPIONs 5 5 41 Jiit
FIS145 65 ELBIN6: 1IN B 5.
A: ability of precipitating DNA at different W/W ratio of SPIONs and recombinant plasmid DNA (S1); B: combination experiment of SPIONs and
recombinant plasmid DNA (S1) (1 is recombinant plasmid S1; 2 is SPIONs precipitating recombinant plasmid S1 at the ratio of 6:1).
[El4 SPIONs5EHFRAIDNA(S)LEA REFIRNIEIE
Fig.4 Verification of SPIONSs binding ability to recombinant plasmid DNA (S1)

i A

A: SPIONs-DNAFE JLRAW264. 740 824 h )5 (1 22 587 ); B: K5 YL SPIONs-DNA K & ¥R AW 264. 741 il (FH 22 B 1 ) o

\ e t &
5 ¥

| ¥ L

S

A: the SPIONs-DNA transfected cells under ordinary optical microscopy; B: the SPIONs-DNA untransfected cells under ordinary optical microscopy.

Es5 L&

ERELER

Fig.5 Prussian blue staining results

(P>0.05). 45 3% W], SPIONs-DNAK & ¥ fll & 4
i RIS1¥y Al B 2 [ (KRAW264.741 BPI3Ky p110
mRNAFIE H FJRIEKF
2.3 M1, M2EERMAARIFS RFTEHEE
Real-time PCR4 2R i 7R(IEI7A), A [7] 4k P 20 4k 21
£ Jf148h /5 34H 4 JHIiNOS mRNA P AH X % 53 7K 7 4: TEN-
YHLPSALEEZH (1.22+0.38)-TL 44 FEZH(0.000 1140.000 02)> 7%
[ % 1% 2H.(0.000 05+0.000 06), 3 i £ 7] Eb %, IFN-
y+LPSAb 20 511440 # 20 F1 25 (1 %) U 4H 2 [B]iNOS
mRNAE SRR 1 22 7 35 B Giit 2 5 (<0.001);
TMIL-440 B8 20 55 7% [ 6 B8 21 2 [AliINOS mRNA%% 5%
KV B 2 e AN B Giit 5 & L(P>0.05), Ut BHIFN-
Y+LPSALFEZHiNOS mRNA #5557k 7 B 2 5 T 1L-4
AR e s N IR . 3ZH AN UARG-1 mRNAF #H

Hof B S KT TL-4 A0 B 20 (1.34+0.26)> 75 4 X R4
(0.050.04)>TFN-y+LPS &b H £1(0.04+0.003), i id 41
6] Eb 8, TL-440 40 5 TEN-y+L PS4k 38 20 A1 25 (4 5 1A
H 2 [AARG-1 mRNAFE /K1) 2 5 25 B geit 2
B X (P<0.001); T IEN-y+LPSAb ¥ 40 5 4% (4 %f 1 41
2 [HARG-1 mRNA# /K P ERABEB G 45
X (P>0.05), UiHIL-44b#EZHARG-1 mRNAFE 537K
B 5 = T IFN-y+LPS AL E 2H 2 25 (A X R4

Western blot4h 2R %7 (& 7B), 3440 1 iNOS
FEM AN FRIEKFE N IFN-y+LPS At # 4
(1.574£0.153)>1L-44b 41 (0.021+0.005)> 7 [ %
FEZH (0.015+0.004), @i 20 8] Lh 4%, IFN-y+LPS4b
L 5 TL-4 40 220 Fn 23 (3 6 RE4H 2 ] iINOS B I 3%
KB 27 S A Guih 2 L (P<0.001); i IL-4 403
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A: Real-time PCRZAGIMRAW264. 741 fIPI3Ky p110 mRNAJKF; B: 32041 IEPI3Ky pl10f# Western blotha il 45 5 ; C: 3ZHANHIPI3Ky pl107K H A
KFRIE Ko #P<0.05, **P<0.01, 525 (X IEZALLEL . Blank control group: AU AL IIRAW264.77% 14T HE4H; DNA(ST) treated group: %%
S1E 45 bir 1 6] B ZH SPIONSs-DNA treated group: S5 4H 8k % Y SPIONs-DNAE A1 Ye 4 .

A: mRNA level of PI3Ky p110 in RAW264.7 cell detected by Real-time PCR; B: Western blot detection results of protein levels of PI3Ky p110 in the
3 groups. C: the relative protein level of PI3Ky p110 in the 3 groups, *P<0.05, **P<0.01 compared with the blank control group. Blank control group:
the cells treated do not treated; DNA(S1) treated group: the cells transfected with DNA (S1) recombinant plasmid; SPIONs-DNA treated group: the

cells transfected with SPIONs-DNA.

[El6 SPIONs-DNAE & ¥I5TRAW264.740PI3Ky p110 mRNAFIZE H/K FHIF20T
Fig.6 Effect of SPIONs-DNA complex on PI3Ky p110 mRNA and protein levels in RAW264.7 cells

M55 A BHZ A INOSE A RIEN ZRAER
A= L (P>0.05), B IFN-y+LPSA4b# 20 iNOS
FEAMNE XV TS T IL-400 3B H S [t iR, 3
H A ARG- 18 AR RIR KA - TL-440 B0
(0.100+0.006)>TFN-y+LPS AL H 41 (0.006+0.002)> %
X HEZE (0.0020.001), 38 i 41 [R] L5, TL-440 2R 20
5 IFN-y+LPSALEE 2 Fl 25 [ 6 PR ZH ) ARG-1ER AR
KR Z 5 BA Giit = L(P<0.001); 1] IFN-y+LPS
AbERAH 5 AR 2 [ R A RIB M = R A B A 4
TR L(P>0.05), Ui BIIL-44bHE 40 ARG-1 5K A £k
(7K ~F B 5 155 T IFN-y+LPSAb BE 2H K2 25 19 6 B2
DL &5 B3R B, /s B EE ZHIFN-y B S LPSHI ¥
RAW264. 741148 hJ5, 40 mi2 il M B KR S AR 7
YINOS, R AL M 12 W 41 A /)N R 2 T4

FIFIRAW264. 741 f348 hi5, 240 Hu = ik M2ALHE 57
PEFREPIARG-1, IR AL M2 2 15 I 48 i
2.4 SPIONs-DNAE & #)3M22! E Ik 4 i 3= BY
A

Real-time PCRZ5 SR IR (K 8A), SH4HLINOS
mRNA [} A0 X} # 3% 7K ¥4 . SPIONs-DNAF; YL i
(1.24120.172)>DNA(S1)#% 4420 (0.819+00.473)>DNA(pS-
EGFP-SP)# 441 (0.146+0.105)>% [ 4} 8 41
(0.005+0.006)>SPIONs#% 441 (0.003+0.001); B4
[ %L, SPIONs-DNA % 4420 Fl 5 2 Jii K DNA(S1)
LI 5 T 6 R 4H 2 18] iNOS mRN A% 55 /K
1) 22 S 5 A Gk 57 L (P<0.001); 1 DNA(pS-
EGFP-SP)#: e 4. SPIONsH: Y4 575 [ % 1R
Y2 [ iINOS mRNA¥ FKF M ZEF LRI % =



[ A 55 WA G AR AT 53T BR PL3 Koy 32 DR R 425 il I8 A 5 5058 200 70 /) B0 et s 400 PR 285 2 FRI AT 4 305
(A 2.0n L 207
5 ko '% HoHE
2 1.54 g 1354
g s
o 5]
8 <
2 104 < 104
z &
s & 0.5
~ 54
2 0.5 o
= =
= ~ 0
0 y y BN > >
> > > S & &
0&@ qp@ @:iy@ &6 ,g?"& ,\eﬁb\
o N %\»\ N N s
Q,\’f& & 5 oF N &X\?
X ;
& &
B) & =
o\ \éb > 'g .§
66 Q% R 6 e
QO N D = (=9
RO, & 22,01 = 0154
Q)\‘b \Qé \\; % sk g
= 1.5+ < ko
ARG-1 P ©° S 0.10
o —_—
3 1.01 3
a
) g -
iNOS — Z 0,54 £ 005
-
5 & 0
o 0~ o -
. > o
B-actin | w— N — £ 0\&o\ ‘b\@b (b@b .% &@\ q}@b &@b
ERNNC S & SN
N S . & 1 3
S & 5 A &
® X A3 <
<§ x@

A: Real-time PCRIZAG I FAUMLINOSFIARG-1 mRNA#E L7KF; B: Western blothi illi75 5 41 filiNOSFIARG- 148 (1R IE /K #+%P<0.001, 575
X R 1L E . Blank control group: AAbEEIRAW264.775 XTI ZH; IFN-y+LPS treated group: IFN-y+LPSHALHIBRAW264. 741 {48 hsi B4 ;

IL-4 treated group: IL-4HZ AL T FHRAW264. 741 348 h3Z46 4 .

A: mRNA level of iNOS and ARG-1 in induced cell detected by Real-time PCR; B: protein levels of iNOS and ARG-1 in induced cell detected by West-
ern blot; ***P<0.001 compared with the blank control group. Blank control group: the cells treated do not treated; IFN-y+LPS treated group: the cells
treated with IFN-y+LPS for 48 hours; IL-4 treated group: the cells treated with IL-4 for 48 hours.

E7 M1, M2BERMARENEE
Fig.7 Identification of M1 and M2 macrophage phenotypes

X (P>0.05), 11 SPIONs-DNA & & ¥ fll & 41 i
K S 1 e M2 Y |5 I 41 g J5 ¥ vT 2 35 3 o 4 A
iNOS mRNA# %7K, 1 DNA(pS-EGFP-SP) 5
B ] SPTONs X 41 g iNOS mRNA [ % 5% /K °F
TREW ., SHAMMARG-1 mRNA K AH X # 5%
JKF- R . SPIONs# 4441 (0.162+0.082)<DNA(S1)
YL (0.274+0.127)<DNA(PS-EGFP-SP)#% 4t 41
(0.28240.355)<SPIONs-DNA#% 4L 21 (0.389+0.469)<
2% R IR AE (1.51540.446); 0T 4100 begg, AN G
H 55 0 R 2H 2 18] ARG-1 mRNARE 5% K F (1) 2
S BA Gt L(P<0.01); T & AN YL 2 2 )
ARG-1 mRNAR F /K P ESF ARG RIFE X
(P>0.05), Wt BH 8N 5 Ge o] 1) ] [ A M2 S 40 g
ARG-1 mRNA #5355 7KF

L5 A
5

Western blot4 27~ (&1 8B), S 411 iNOS
E AR AR R IE K A 0 SPIONs-DNA B e 41
(1.409+0.402)>DNA(S1)% 444 (0.359+0.016)>SPI-
ONs# 4420 (0.003+0.001)>DNA(pS-EGFP-SP)#%
HL2H (0.000 3+0.000 1)>7% X HE A (0.000 240.000 1);
i 20 6] B %, SPIONs-DNA # 4L 26 1 8 41 i i
DNA(S1)# G220 5 fr A % I 4 2 7] INOS & [ K ik
(1) 22 52 ) B it 4 5 L (P<0.05), 11 H A % 44
HE= A A A& A RENZRARA ST
227 L (P>0.0.5), SPIONs-DNA#4 4440 5 DNA(S1)
MY B INOSHEHREMZEZRr BAG I E
X (P<0.05); ¥t B SPIONs-DNA & &4 #1 5 41 Jofi b
DNA(S1)%% G M2 7 E W 41 A Ji5 45 7 ¥ 22 358 T 440 g
iNOSHE 1R 1A , JF H SPIONs-DNA ¥ 441 iNOS
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Blank control group: A 4b H fIM27 2% (5 XF & 41 ; SPIONs-DNA treated group: SPIONs-DNAX; JeM2 %Y 5 10 21 124 h32 46 411; DNA(S1) treated
group: DNA(S1)#E JxM2 7 I 41 fi24 h*} #8 2H; DNA(PS-EGFP-SP) treated group: DNA(PS-EGFP-SP)%% JeM27 5 I 41l f124 h%if & 41; SPIONs
treated group: SPIONs#% YeM22 H G4l fu24 htf BE41. A: Real-time PCRIZEAE IIM27 E 0 41 il iNOSFIARG-1 mRNAJKF-; B: Western blotf ]
M2AY E I BINOS ATARG- 1 2 1 FIE K F; *P<0.05, **P<0.01, ***P<0.001, 15 R AL FM2 AL 2% (U5 HR AL LR #%

Blank control group: the M2 macrophages treated do not treated; SPIONs-DNA treated group: the M2 macrophages transfected with SPIONs-DNA
for 24 hours; DNA(S1) treated group: the M2 macrophages transfected with DNA(S1) for 24 hours; DNA(PS-EGFP-SP) treated group: the M2
macrophages transfected with DNA(PS-EGFP-SP) for 24 hours; SPIONSs treated group: the M2 macrophages transfected with SPIONs for 24 hours. A:
mRNA level of iNOS and ARG-1 in M2 macrophages detected by Real-time PCR; B: protein levels of iNOS and ARG-1 in M2 macrophages detected

by Western blot; *P<0.05, **P<0.01, ***P<0.001 compared with the blank control group.
[El8 SPIONs-DNAE &¥IxtM2E! E B4R 2L A0
Fig.8 Effect of SPIONs-DNA Complex on Phenotype of M2 Macrophages

B RIS E T E A BN DNA(S G440, 1
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K DNA(ST)# G M2 B REAH A 24 h /5 24 0] £ 41 i
AL A MR ik M1 B W 2 s S kb 2
iNOS, H SPIONs-DNAR & ¥ 1 %44k 55 5% B & i 1
HZHJFTFIDNA.
2.5 SPIONs-DNAE &% ZaIM2E! E I 40 i
K RAW264.74885F LLCZRARAY SN
25.1 ZHILLCEIA Kk ¥ & A2 i 25 2H 4k ot
WA e 0 75 20 P TE 3022 fILLC A B A K h £R(1&9),
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B IRAW264. 740 12 . M17 4 i 2 3 1% FR I LLC

DNA M2 [ I55 401] i ATR AW 264. 741 Jitd R {2 #ELLC 21 B 3 R B A T AR B 4 (P<0.01); M2
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OREN S K

M2+SPIONs-DNA group
RAW264.7+SPIONs-DNA group
MI group

M2 group
RAW264.7 group
Blank control group

—_
W
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e 3

24h 48h 72h 96 h

M2+SPIONs-DNA group: | & #:F14% J*SPIONs-DNA [FIM2 ! F W41 ff FE 15 7% 5256 4H; RAW264.7+SPIONS-DNA group: | % #2 Ffi 4% J¢SPIONS-
DNAFKRAW264. 741 g 335 77 S 46 415 M1 group: ' Z MM B Mg 20 g 335 77 0 AL M2 group: 1 & M2 W40 g 3L 335 57 of R 41
RAW264.7 group: I EZMRAW264. 741 $t15 72 6 B 2H; Blank control group: T % A&ZMANAL S X R, *P<0.05, **P<0.01, 5% (XA
L.

M2+SPIONs-DNA group: co-culture group of M2 macrophages transfected with SPIONs-DNA in the lower chamber; RAW264.7+SPIONS-DNA
group: co-culture group of RAW264.7 cells transfected with SPIONs-DNA in the lower chamber; M1 group: co-culture group of M1 macrophage in the
lower chamber; M2 group: co-culture group of M2 macrophage in the lower chamber; RAW264.7 group: co-culture group of RAW264.7 cells in the
lower chamber; Blank control group: uninoculated cells in lower compartment, *P<0.05, **P<0.01 compared with the blank control group.

E9 FANHIEFELLCHAEE Kihsk

Fig.9 Growth curve of LLC cells in each co-culture group
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24 h 48 h 72 h 96 h
M2+SPIONs-DNA group: | % 4% F1 %% 4 SPIONs-DNA FM2 ! 5 I 41 i 3L 35 72 s 40 2H; RAW264.7+SPIONS-DNA group: I = %71 #% J-SPIONs-
DNAJRAW264. 740 fid 3£ 55 77 5256 4, M1 group: I &8 2 M1 g 41 i 3 155 77 53 B 21 M2 group: T 2 H2 PRM2 Y [ I 41 i 3 155 77 % HRL 40
RAW264.7 group: | EIEFRAW264. 740 f 3855 77 %4 41; Blank control group: N % ARJERNYH M2 IR AL; *P<0.05, **P<0.01, 5% (% 4L
HeAL
M2+SPIONs-DNA group: co-culture group of M2 macrophages transfected with SPIONs-DNA in the lower chamber; RAW264.7+SPIONS-DNA
group: co-culture group of RAW264.7 cells transfected with SPIONs-DNA in the lower chamber; M1 group: co-culture group of M1 macrophage in the
lower chamber; M2 group: co-culture group of M2 macrophage in the lower chamber; RAW264.7 group: co-culture group of RAW264.7 cells in the
lower chamber; Blank control group: uninoculated cells in lower compartment, *P<0.05, **P<0.01 compared with the blank control group.

[E10 CCK-8%£#iM64H LLCLRRHIETE RE
Fig.10 The proliferation of LLC in 6 groups detected by CCK-8
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M2+SPIONs-DNA group: I % 4% F1 %% 4 SPIONs-DNAFIM2 1! I 41 g 3L 15 72 5L 40 2H; RAW264.7+SPIONS-DNA group: N 2 421 % J*SPIONs-
DNAIRAW264. 74 g 3L 85 72 S 40 4H; M1 group: N % 42 FhM1 I Ik 4 ffg 34 85 72 % B 415 M2 group: I & 4% FhM2 84 5 10k 4 Jfa 3k 1% 7% o) HELAHL
RAW264.7 group: R = FEFRAW264. 72 i 355 77 %F B 41; Blank control group: | 2 AR 40 i 2 AT HR AL *+P<0.01, 525 A HRALLLEL

M2+SPIONs-DNA group: co-culture group of M2 macrophages transfected with SPIONs-DNA in the lower chamber; RAW264.7+SPIONS-DNA
group: co-culture group of RAW264.7 cells transfected with SPIONs-DNA in the lower chamber; M1 group: co-culture group of M1 macrophage in the

lower chamber; M2 group: co-culture group of M2 macrophage in the lower chamber; RAW264.7 group: co-culture group of RAW264.7 cells in the

lower chamber; Blank control group: uninoculated cells in lower compartment, **P<0.01 compared with the blank control group.
Bl BT RN EFRIR LENOR
Fig.11 NO content in co-culture supernatant detected by nitrate reductase method
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A: HLLCAN I JH U215 Bl B: 6ZHLLCANAL I 125 *+P<0.01, 1525 (4 XF M4 L% . M2+SPIONs-DNA group: | % % Fh 4% J*SPIONs-DNA
M2 28 [ 4T it i 97 51256 2H; RAW264.7+SPIONs-DNA group: | % #0142 SPIONs-DNA [JRAW264. 741 i H2 1% 72 5256 41, M1 group: T
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Blank control group: &8 RFEEFR YN 23 X HRA.

A: apoptosis of LLC in the 6 groups. B: the apoptosis rate of LLC in the 6 groups; **P<0.01 compared with the blank control group. M2+SPIONs-
DNA group: co-culture group of M2 macrophages transfected with SPIONs-DNA in the lower chamber; RAW264.7+SPIONS-DNA group: co-culture
group of RAW264.7 cells transfected with SPIONs-DNA in the lower chamber; M1 group: co-culture group of M1 macrophage in the lower chamber;
M2 group: co-culture group of M2 macrophage in the lower chamber; RAW264.7 group: co-culture group of RAW264.7 cells in the lower chamber;
Blank control group: uninoculated cells in lower compartment.

E12 RRAREANLLCARRATIE
Fig.12 Apoptosis rate of LLC by flow cytometry
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