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IOATI Shh & 3k 7KF, RT-qPCR SEEAT I Shh, — AL Z & B GNOS) A5 Z R HE-1 (Arg-1) mRNA FHXT R
TEE B IR TR A A (I IR ZH L 19 M X6 HE 2H L Shh ZH AT Shh-RNAI 2H., 73 ) e 18 % T2 4 A i % Shh %
35, K b3k A [E) 35 B, 375 B Western blot Fl1 RT-gPCR SZ4& 43 5146 M) T8 23445 B F (IRF) 4. IRF5 ik 7K
FoER B REOR, RS Shh BRI R B2 & T s 41 < 0.05) s TCGA $d /04t
SE LR, R B Shh ik B3 & T IEHE ST (P < 0.05), Shhik % ik 5 B m WA fF R m AR (P <
0.05); HIEH RAW264.7 40 b, BRMR R LT 57 RAW264.7 4l Shh fR (151X & . Shh. iNOS. Arg-1
mRNA HIxF Rk & BV M2/M1 ELBIE T & (3 P << 0.05) 5 52 (3 %6 [ 2H R0 B9 44 5 HIE 4 B 4, Shib 4.
Shh.IRF4 7 9 mRNA X} ZZik & Arg-1 mRNA 53k &8 Fif, M2/M1 LR T, IRFS & mRNA A
X 215 B INOS mRNA #i%F 1A Fifl (3 P < 0.05); 15 Shh 41 L%, Shh-RNAi 2 Shh.IRF4 & 4. mRNA
AAXT 2R I8 B Arg-1 mRNA AXRIE 2 T, M2/MI1 LRI FEL (B P < 0.05), IRF5 25 1 .mRNA FIXf %A
HLINOSmRNA MIXFRiAH LGS P < 0.05). 2518 FEERMIBAIME+ Shh 2 &Rk, id Rk Shh A #
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Pancreatic tumor cell induction of macrophage polarization through sonic hedgehog regulation of interferon
regulatory factors

HUANG Youze, CHEN Yile, JIANG Yuewei, ZHAO Chun (Wenzhou TCM Hospital of Zhejiang Chinese Medical
University, Wenzhou 325000, Zhejiang, China)

[ Abstract]Objective To explore the specific role mechanism of sonic hedgehog (Shh) regulating macrophage pol-
arization in pancreatic tumor cells. Methods Clinically isolated pancreatic tumor tissues and adjacent tissues were
collected, and the expression level of Shh was detected by immunohistochemistry. The relationship between Shh ex-
pression difference in TCGA database and prognosis in patients with pancreatic cancer was analyzed. Pancreatic tum-
or cells and macrophages were co-cultured in vitro. The macrophage polarization was identified by flow cytometry
and the level of Shh protein was detected by Western blot. RT-qPCR assay was used to detect the mRNA relative ex-
pression levels of Shh, nitric oxide synthase (iNOS) and arginase-1 (Arg-1). The co-cultured cells were divided into
four groups, including control group, NC group, Shh group and Shh-RNAi group. The Shh expression was regulated
by lentivirus vector, and the same items were detected. The expression levels of interferon regulatory factor (IRF) 4
and IRF5 were detected by Western blot and RT-qPCR respectively. Results Immunohistochemistry showed that
the Shh positive cell rate in pancreatic cancer tissues was significantly higher than that in adjacent tissues (P << 0.05).

TCGA data analysis revealed that the expression of Shh in patients with pancreatic cancer was significantly higher
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than that in normal controls (P << 0.05), and the low expression of Shh was correlated with the improvement of long-
term survival rate (P << 0.05). Compared with normal RAW264.7 cells, the expression of Shh protein, mRNA relative
expressions of Shh, iNOS and Arg-1 and M2/M1 ratio in co-cultured RAW264.7 cells in pancreatic tumors were incre-
ased (all P < 0.05). Compared with control group and negative control group, the protein and mRNA relative expression
levels of Shh and IRF4 and mRNA relative expression level of Arg-1 in Shh group were up-regulated, the macrophage
M2/M1 ratio was increased, and the protein and mRNA relative expression levels of IRF5 and mRNA relative expression
level of iNOS were down-regulated (all P << 0.05). Compared with Shh group, the protein and mRNA relative expression
levels of Shh and IRF4 and mRNA relative expression level of Arg-1 in Shh-RNAi group were down-regulated (all P <
0.05), the M2/M1 ratio was decreased (P << 0.05), and the relative expression levels of IRF5 protein and mRNA and
relative expression level of iNOS mRNA were up-regulated (all P << 0.05). Conclusions  Shh is highly expressed in

pancreatic tumor cells. Over-expression of Shh can promote the M2 macrophage polarization and inhibit the M1 macrop-

hage polarization, which may be achieved by regulating the expressions of IRF4 and IRFS5 proteins and genes.

[Key words] Pancreatic tumor cells; Macrophages; Sonic hedgehog; Interferon regulatory factors
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ELVEZH f RAW 264.7 W 1 s 7 2848 an BHE A PR
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5 minx2 {X, I3 37°CEH ] 15 min, §# 01 Shh—3; 37 °C
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RIHPUR, 15 F 30 min, ARG GEAT R0, Flo-
wlo AT o
1.3.5 Western blot #&l] Shh. IRF4.IRF5 & HEIA
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BHHEXFIEZE 0.73£0.14  0.61£0.10  0.47+0.10 1.00+0.02 1.01+0.03 1.00+£0.02  0.99+0.04  1.02+0.01 1.67+0.23
Shh 44 0.98+0.09"  0.84+0.11"  0.3040.05°  6.25+0.26" 4.51£0.33"  0.7240.03* 0.63+0.10" 3.40+0.29™  2.34:+0.24"
Shh-RNAi 4 0.44+0.07 0.36£0.06"  0.80£0.13* 0.65£0.06™ 0.64+£0.04*  2.63+0.18% 3.17£0.27* 0.60+£0.08" 0.41+0.06"
F {4 12.55 14.39 13.85 1203.23 359.25 269.03 189.46 216.11 48.90
P < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

vE: Shh AHEEE T, IRF A TR M TTE T, INOS N—S b B A, Arg-1 NFSEIREE-1. X IRALELEL, aP < 0.05; L BH X IR AL L%, bP
< 0.05; 15 Shh 4LELHE, cP < 0.05
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