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Abstract ; [ Objective] To explore the effect of Lewis lung adenocarcinoma(LLC) cells on the polarization of the mouse
macrophages in vitro and its mechanism. [ Methods ] Mouse macrophage RAW264.7 cells were cultured with con-
ditioned medium(control group) and the cultured cells were treated with IL-4(IL-4 group), LLC cells culture super-
natant(LLC-CM group) or TC-1 cells culture supernatant group(TC-1-CM group), respectively. The content of com-
plement Clq in the culture supernatant of 4 groups were detected with ELISA; the expression of CD68, CD80,
CD206, Arg-1, IL-10, IL-27 mRNA was detected with real-time fluorescence quantitative RT-PCR(qRT-PCR);
and the expression of CD68, CD80, CD206, Arg-1, JAK2, p-JAK2, STATS and p-STATS proteins were detected
by Western blot. [Results] After RAW264.7 cells were treated with 11.-4, the content of complement Clq in the
supernatant was higher than that in the blank control group (P<0.001). Compared with the blank control group and
the IL-4 group, the content of complement Clq in LLC-CM group was significantly increased (P<0.001). Compared
with the blank control group, the expressions of CD80 in LLC-CM group were significantly decreased (P<0.001),
while the expressions of CD206, Arg-1, IL-10 and 11.-27 were significantly increased (all P<0.001), and the levels
of p-JAK2 and p-STATS5 were reduced (both P<0.001). Compared with the IL4 group, the levels of p-JAK2 and p-
STATS in the LLC-CM group were decreased(both P<0.001). [Conclusion ] LLC cell culture supernatant can induce
M2 polarization in RAW264.7 cells by inhibiting the JAK2/STATS pathway and promoting the expression of com-
plement Clq.
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/NEL RAW264.7 EL g2 i by R 2 N RS B
Jip g OS2 6 S T LLC 403t iR R R I
Bt Jifr g Bk I 7, I R /N BRUI b B2 4 TC-1 W35 A 1
T A WA B AR KA A RA . DMEM FBS #1
T -4 % R (3£ E Gibco A H)) , Wi R +h 2% vl (PBS,
pH=7.4, 3 [ HyClone A H] ), /Nl Clq ELISA {5
& (RN A YR ARA A, 455 . ELK5208),
AN L4 S A (JEE Abcam A H], 45 .
ab259406) , TRIzol 17 (3£ [ Invitrogen A W], % 5 :
15596026) , 5 —## cDNA & i & (3£ E Thermo
Scientific 2 & , 4w %5 :K1612),PowerTrack™SYBR
Green Master Mix i7f] & (3€[H Applied Biosystems
O] S A46109)  RIPA 24 i A1 4 B 28 wh i (55
[ Thermo Scientific /A A, i :89901),BCA & ]
F il F & (3 E Thermo Scientific A H, %5 .
23225), 3t CD68.CD80.CD206 F Arg-1 ik (& [
CST 24w, 45 :97778 54521 24595 43933) , it
JAK2 .p-JAK2 STATS #il p-STATS HuiA (3£ CST 2
A, 95 :3230.3776.94205 .4322) , i B-Actin Fi ik
B E W EE (HRP) Fric iEHi % oG Bt
(FE CST AW, %5 .8457.7074) ,ECL fb24 % )t
JEIRF & (35 [ Invitrogen 24 7, 45 : WP20005) ,
1.2 /5 %
12,1 sk

RAW264.7 4l LLC #ifIFn TC-1 44 ff FH &
10% (vol/vol )FBS F1 1% (volivol) 5 —4iE % % i) DMEM
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W R FREMAT MM I, B8 h HH—Kk
LLC-CM;TC-1 40 At 8% 37 I ¥ W 5% 14 8% 37 2 (TC-1-
CM) K5 32 41 . Ry DI PR B4, ff FH & 50% (vol/vol)
TC-1 2055 37 135 W 58 42 K5 37 L AT 40 B 1 57
8 h H#fe— K TC-1-CM
1.2.4 B3 %, 9% B MM 2 (enzyme linked immunosor-
bent assay, ELISA )

25 X IR 4] TL-4 41 LLC-CM #1 &% TC-1-CM 41
RAW264.7 4 Jif 75 15 4f b 35 5% 48 h Je W% g
7,4 °C.2 000 g B0 10 min, £ AR B LW L
0.22 wm 33 7€ $5 18 ELISA R & U W 1 gE A7 5256,
K 25 (4 6 B4 114 41 \LLC-CM 41 \TC-1-CM 41
Fi W20 b LLC 40 A TC-1 20 fa 8 3% b3 W b A4
Clq & &,

1.2.5 %8F & & F PCR(quantitative real-time PCR,
qRT-PCR)

TRIzol ¥ #& HUE RNA , i F i3 it 43 o6 6 B 1+l
SEHCRE , H IS —4E cDNA A Ml & U ] A48
BT W e 5% cDNA 2 W) {f A PowerTrack™SYBR
Green Master Mix 5] £ 4% M6 45 47 52 15 PCR,
¥ 91l CD68 .CD80.CD206  Arg-1.1L-10 1127 [ %
ik, P B-actin AN S B AR 270 gt o
G T qRT-PCR 255 195 ¥ )75 (Table 1), 2744¢
B AT .
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Table 1 qRT-PCR primers

Index Primers (5'-3")

3-actin
-CTGAGAGGGAAATCGTGCGT-
-CCACAGGATTCCATACCCAAGA-

Forward primer

Reverse primer
CD68

Forward primer ~ -CCCTGTGTGTCTGATCTTGCTAG-
-GCTGGTGTGAACTGTGACATTTC-

Reverse primer

CD80

Forward primer  -CCCCAGAAGACCCTCCTGAT-

Reverse primer  -CCCGAAGGTAAGGCTGTTGTT-
CD206

Forward primer  -CGTTTCGGTGGACTGTGGA-

Reverse primer  -GTTGTGGGCTCTGGTGGG-
Arg-1

Forward primer ~ -ACACGGCAGTGGCTTTAACC-

Reverse primer  -GGCGTTTGCTTAGTTCTGTCTG-

IL-10

Forward primer ~ -TACAGCCGGGAAGACAATAACT-
Reverse primer  -AGGAGTCGGTTAGCAGTATGTTG-
1L-27

Forward primer

-CTAACACCTAGCTTCAAGCCCTAT-
-TAAGGACTGGAGGGCTTTTAAATT-

Reverse primer

1.2.6 % & R ¥P % (Western blot)

it FH & A 2 A 6 500 00 RIPA 28 Mg i 24 figk 2
ML, FEVK BARBCREF, L4 °C .12 000 r/min &0
25 min, Y4 L3, FH BCA 8 A 22 53500 & a6
EE S, 500 R H 8% (CD68 .CD206 JAK2 . p-
JAK2 STATS F1 p-STATS) Fl 10% (B-Actin ,CD80 FiI
Arg-1) ) SDS-PACE #E it B Uk 43 85 B8R 1, W 4 1k
W53 B 0 25 1 BN R A A O (PVDF) B I,
5% g 4= a5 36 T S 1] PVDF J 2 h, B 25 B A,
HIA CD68.CD80.CD206 Arg-1 JAK2 p-JAK2 STAT5
Fl p-STATS —$i (M B HL 125 1:1 000) 4 Cid 1k,
TBST ¥ 3 Y Ja I TBS AR 1 ¥k, AR 5 min, 2k
J& A HRP FRicd 9 E i 1gG =Pt (1:3 000) 7E =
W FWE 1 h, F TBST ¥4k, HIK 5 min, i
ECL fb2# ket 5%, UL B-actin H 2, Al-
phaEaseFC #1422 1 4347 25 1 454 K BEMH .
1.3 %itEkbE

K A GraphPad Prism 8.0 % {4 #F 17 £ 48 43 #r
TR B R A as, R STEEA t K25 one-way
ANOVA 75 2243 # Al Bonferroni 5% )5 £ & L4 7 #r
HH) 2 5H, P<0.05 W EF AT E L,
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21 AREIAIEIT RAW264.7 fHAE1E 5 b i K 4
Clq E=H# T

25 I IR 4] TL-4 AbBR4] LLC-CM 41 [ TC-1-CM
A WEAN M LLC 400 K TC-1 40 M55 37 135 b #b
1 Clq M9 & 14300 (0.725+0.048 ) ng/mL . (2.551+
0239) ng/mlL. (3.7960266) ng/ml.. (1.135+0071) ng/mL.,
(1.602+0.091) ng/mL } (1.035+0.069) ng/mL, 5%
P X 8 4 1 0 A B, LLC 40 5% 3% b s b #h
1K Clq B9 & B85 (1=6.367,P<0.01) , 1fii TC-1 41 Jfl
B LW WP AMA Clq B9 52 Ao i1 g
i A W R T BRI S 14 4035,
WP AMA Clg i EE A IRAM BT & (1=
13.26,P<0.001) ; 525 4 2 Ko T1-4 ZbPRALAH 1L,
LLC-CM # E W 4 i 15 3% 1 Wb #MA Clq & =B
B TF R (1222.30.,9.04, P 3<0.001) ; 525 F 6 B4 AH
e, TC-1-CM £ E g 20 i 55 % 13 W #bA Clg &
WM 2ZERILG T L (Figure 1),

5 - koK

ojlﬂiD

Control LLC-CM  1L-4 TC-1-CM LLC
Notes: #*: P<0.001 ;* : P<0.01

Figure 1 The concentration of Clq in the supernatant
of RAW264.7 cells from diverse groups, LLC cells
and TC-1 cell
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The concentration of Clq(ng/mL)
T

22 LLC #fifatEs LB RIFS RAW264.7 4 A
M2 IR 4L

£ mRNA /KF |, 25 (X 4] LLC-CM 41 J%
TC-1-CM H E Wi 40 s CD68 K3k Jo W i 22 7 (Figure
2),LLC-CM 41 w40 ffs M1 %Y 2 i bR id 52 & CD8O
FIRE A PN R 5 PRI (1=11.87,P<0.001) , 11}
TC-1-CM 41 CD80 K ik 575 1 xf 4l o W I 25 7
(Figure 3), 525 FAX BBALAH b, LLC-CM 41 It 41
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Jiil M2 7R AR iE Z 7k CD206 F ik
B2 A+ (1=8.86,P<0.001),LLC-
CM 20 Fh i B2 BRI T 14 AbFR2H (=
9.02,P<0.001),TC-1-CM #1 CD206
FR A X R C W i 2 5 (Fig-
ure 4), #F—E KM LLC-CM 24 I
20 it At M2 AU A FR 5 mRNA,
5o X A M L, Arg-1 11-10 1L
27 Fk U] B HE N (1=10.39 ,34.23
69.55, P 31<0.001) (Figure 5), IL-4
W M2 RIE w402, H LLC-
CM i 5 B W 4t ffd % A= M2 B AL,

TE R KT bR I Zs xR
4 LLC-CM # K TC-1-CM # E I
4 i CD68.CD80.CD206 % Arg-1
M RIRE O, 458 B8 LLC-CM 41
CD80 ik B W Ik T 25 [ X fR 4 (1=
19.46, P<0.001), 1fii CD206 Al Arg-1
FRM T2 BRI B E TS
(1=24.01.29.58, P #j<0.001) , 3 41 F
W2 e CD68 ik JohH I 22 5, =5
XF R4 5 TC-1-CM 4 W 40 i
CD80.CD206 K Arg-1 33k JCH i
75 (Figure 6) ,
23 JAK2STATS ¥ 2 5 LLC
MAmtEsE EERIFS RAW264.7 4R
M2 BIiR 4k

25 B4 LLC-CM 4 & 11L-4
b HZH W 40 L JAK2  (1=3.00,
1.59 .1.41,P ¥7>0.05) 1 STATS (i=
0.75.0.97.0.22, P %>0.05) % ik i
TR 52 A A A L TL-
4 GEHA p-JAK2 p-STATS (=228,
1.29,P #>0.05) /K LG il %
5, 1fi LLC-CM 41 p-JAK2 ,p-STAT5
(1=34.88 .29.88 , P }J<0.001) & & #&
25 PR EZH W 0 fIG, R W] LLC-CM
20 WA i JAK2/STATS B 2 1k /K
V- 2\, 5 104 A B A L,
LLC-CM 41 E W 41 i p-JAK2 p-
STAT5 (1=32.60.28.59, P #7<0.001)
A 2R (Figure 7).
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Figure 3 Effects of LLC-CM and

TC-1-CM on CD80 mRNA levels
in RAW264.7 cells

I
Control LLC-CM TC-1-CM

Figure 2 Effects of LLC-CM and
TC-1-CM on CD68 mRNA levels
in RAW264.7 cells
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Figure 4 Effects of LLC-CM, TC-
1-CM and IL-4 on CD206 mRNA
levels in RAW264.7 cells

Figure 5 Effects of LLC-CM on
the mRNA levels of M2 polarization
markers in RAW264.7 cells
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Note : **: P<0.001

Figure 6 Effects of LLC-CM and TC-1-CM on markers of RAW264.7 cells
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Figure 7 Effects of LLC-CM on phospho-JAK2/phospho-STATS in RAW264.7 cells A AR 4 A R I
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X E WEYN ML (tumor-associated macrophages, TAMs)
J& TME H & s d=F & AN E, 76 NSCLC 1 ik J
ol BV FH IS TAMSs 776 P FICR 25, 40 31 2 4 461
I A8 AR JSCAN S BT iR S e i ML A TAMSs, D % fi
PR A K R BRI M2 B TAMs,, fili B9
(75 M2 8 TAMSs 32118 5 8 1R R BUS 21
A AF B DA 0 AR5 R H Cheah 451V J7
il 45 LLC 240 ff 35 9% B35 W % LLC-CM, JFf i &
RAW264.7 41 il A TAMs, X AHF5T 5 A5 TAMs i
1 qRT-PCR F1 Western blot £l #% fL 45 ic 43+ , 45
SBAIESCTE AN KT | LLC 20 M 5 3% IS W fE i S
F WG 0 ) M2 BB A, 0 L T 908 4% i 0 i 1 2
i DR 7 0 2 3K 6 5 0 4 4 S s S0 1 A ) RE

FIMA R G0 P8 R B 8 R G 1Y T B A S A,
AN S 5P T G0 40 i T B A A
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5 Jifggg i A ELAE e = — R T, AN ()98
PEELRAG BLINTIE oA 5T R WD, 4100 1 R MA R 728 e vk 22
/N B TR A AR AR A L Wb TAMSs RS Y5410 ) 200
LR B 43 L, F B0 B R e e TE M i TME T 4
A 22 G5 110 5T D) 55 P gy DRt A i 2 Ak 7 % 2% D)
AH G 2081 AR N 28 il R g rh i & B Clq S RMA I &
FIRTURE A R I A58 IE S 40 i FILLC
i ML 357 F B AMA Clg WIBE 1, R 32 AT fa] ) 3 0E &
AR 19 WG 40 A 53 s A /b B 4 Clg, T LLC
08 5% B WO S X 2 Clg, 114 4b
L 4 B fel AR Ak g M2 B9 FRiC 4B B T
[ B b3 W Clg 3 o 3 n, 2 B 1 s 40 i 17
M2 BRI AR Clg ik migag, i — PRk
AN ] LLC 40 i 8% 37 1 3 001 30m AS 7 14
s A W 40 % 2k M2 R4k, I H. Clq B3k
[HE0A Bri i i N A R A=l | O 0 B R I S
LW LLC 40 3% 77 b 15 W55 B0 40 it i) M2 AU A%
FR R B v A R B AMA Clq IFREA . A IS8R SE
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Clq 5 F Mg 25 A nT LAE Y He B A b & e i),
X R AW ST LLC 20 i 85 37 b3 W i b Ak
Clq 7] VLS B el B & A M2 TSR Ak, A 4 S 06
450 LLC-CM A E W40 i g W Clq 19 & &
FEETEAMBEAYS LLC 4855 LiE W+ Clg
(S, n] U | i LLC 408 R B WOE S0
M2 BB g 20 f gk — 2P0 3k Clq, IFLL Clq #Ofi Yy
Jr A HE F B M2 AU A nag . SR B S TME
ANIF] S LLC-CM B5 35K R i = 11-4 55 G 55 10 61
PR AL K PRt 2 LLC 4 M G 57 0 s
T E R M2 B AR AR T IL-4 R E
W5 40 Y

JAK/STAT J& MU N —Fiiss B2 OR ST 1915 538 1
FERLAAR ) G 22 VR0 AR RE o 7 v B A EE AR 0
JAK/STAT E A LA R, W4 76 1k R 2 R 3=
AUH R 5 JAK1/2 STAT1/3 S BERR LA X2, A0F
UL LLC M35 5% B W50 M2 29 505 4 it
JAK2/STATS BEfR Ak 52 B4, Wi 10L-4 37551 M2 Al
Fi W40 e JAK2/STATS i B I AR Z g, WF 55 45
UL LLC 40 B 5% 35 13 W nT DL o $0 4 JAK2/
STATS 38 i 8 R 1k 1Y i 1205 5 W 40 i & A M2 Y
WAk,

g5 BTk  LLC 40 M 3% 57 b3 W nT DAL o 0 ]
RAW264.7 40 g JAK2/STATS & % % i 1k %
RAW264.7 408 % 4 M2 Bt Ak ptid FE T RES LLC
20 8% 3% b WO S M2 B TAMs it %3k Clq A
X, TAMs Phid ik Clq IFHKHE Clq i 77 U2 8 A
B M2 Bk,

ARFFAAFTEAR . ARUFFE R LLC 41 R 5
RAW264.7 E WA M A7 IR SR S50, 55 5 5 il B
Uiy % TME fFAE 255 . IAh , AR 5T & 3 LLC 4i g
R g% B WOA SR M2 B mEA0 I T AMA Clq i3
RRMET T, A FHLH BAMAE Clq XF TAMs (195
TR IR Ve A RE IR SL R ATFSR
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