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Role of lentinan combined with AdIRF3 inhibiting breast cancer growth
through enhancing IFN-p secretion
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Abstract: Objective To investigate the effect of lentinan (LNT) combined with IRF3 expressing adenovirus vector on the
anti-tumor therapy, and its underlying mechanism. Methods Balb/c bearing TUBO mice were treated with PBS, AdGFP, AdIRF3,
LNT, and LNT combined with AdIRF3 to observe the tumor growth curve of mice. PCR was used to detect the IFN-f level of tumor
tissues. ELISPOT was to check the IFN-y secretion of spleen cells. FACS was used to make sure the percentage of tumor infiltrated T
cells. Balb/c-nu mice were inoculated with TUBO cells, and tumor growth was monitored. Anti-IFNAR1 antibody was injected to
Babl/c bearing mice, and tumor growth was measured. Results Compared with control groups, LNT combined with AdIRF3 can
inhibit the tumor growth and increase the IFN-y secretion of TUBO-bearing mice. There was no significant difference of the
percentage of tumor infiltrated Treg among groups, but the tumor infiltrated CD8"T was significantly higher in LNT combined with
AdIRF3 treated mice group. There was no significant difference of tumor growth between Balb-nu mice inoculated with TUBO cells
treated by LNT/AdIRF3 and PBS/AdGFP group. The tumor growth was not inhibited in Babl/c bearing mice injected with
anti-IFNAR1 antibody and treated by LNT/AdIRF3. Conclusion LNT combined with AdIRF3 can inhibit the tumor growth by
activating the IRF3-IFN signaling pathway.
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FLBERRAR I R 2> B o3 BESS B SRR AE AN (]
ANERET AR LYY iRy T B F) VR T S5 R —
BT TT REEH G T R TIRIT . BARILIE AR T
T S SR PR R S A, F a7 B A O 1Y) 2
BT OB EZIRE, SRR T R E -1
(programmed death-1, PD-1) K HEA (PD-L1).
g0 M T Wk 240 AH OC HT L 4 ( cytotoxic
T-lymphocyte-associated protein 4, CTLA4) FHIKTHI
SR % Ve A L 22 B0 T I PR B ) I R
Fio HPEIRYT IR R IEAEARIE BV TT IR ) H i,
5 R IE YT MR A il [F) 2 b2,

T E AT F 3 (interferon regulator factor 3,
IRF3) fE4 IRF RIKMAER, BiFF TR
(interferon, IFN) FikMIOCHE 1. fE4HMA
FKIKARGEWS IRF3 5 5S40 AR T, [F
I 2R IEIRAS IRF3 GEf A6 75 pr S EUm 40 i 1=,
AUt T IRF3 SEAGRERS 15 SRR T20); 5 Ak
PRI 7 SEEG #0 CLUESE IRF3 BE % H01 61 8 4 o i)
WHEM . AHXT IRF3 X s 40 M iy B4 AR A, R
I N S g B AR P AR RIE ST BE D)z, R
FORGNNL. CDA'T 40 Je CDS8'T 41 55 4 e 2 i
B AT A B GRS I E B, B IRF3 AMY
72 IR A o ¥, 3 YT B R A 1Y) B A
Mo HTHAMUE & BA Bk, HifkFEREW
IFN 2 R N R 507, H oo TR
(IFN-0)%5 U8 F Tl PRLOT. PRt , AR PRI Y IRF3
ONEE R BRI FLAE A A BT R AN B SR HE A Y
TELENLH .

A 4t 20 W DB TRI 2 0 P S Hh 4 B A R,
HEBARIT N B-1,3- KM, &—FEA %
FIE R B A g AR AR PR IRIR R EEH T
JHIRE ARG YT, BRI AL IR TR E
H B e s SN e P fs S E -0, ZE IR IR
BUAR 1B RG B i T a N A
i FElol,

T IRF3 A 1 2 K8 B S 20 15 A
iR 4 M 3 VR B, EL AT SR TFN (1) 23 WA 2R A )
FERAEPUMIRAE R, AN 7T LSS 25 BT A4 2 1 4Rk
TEAL IRF3 I 358078 (AdIRF3) NAKIEREAT R
HIRTT, BRAEG 2P RANH, WEE BT
iR A K R S AR P A B A () T Y
FIMRATLPIER, REEFWEZ IS T
Ve TR FH BB BB AE 1) 70T o B o

1 #R
1.1 AHREAF

HESHEEZRE (1 mg, #it%5 17110108) 4T
sk A2 A TR A /NR TUBO FL MRS 41
i R I SE IR = AR AT s TS 1L IRF3 S396A wifE
% pDualGFP-CCM itk , FiF IR d . 28 R 40
ITHELE%, 293AD AT G, CsCl %L
CVERAT AL J5 13 2 R FE 3A , AdGFP A E H
(R DR 2 ke R s EE A, R EE R A
TRAET-80 CUKFE, JaErim EA IR &% T Cell
Biolab A ] ; JHEEE FlE. DMEM k4355 & i 4 i i
J&F Invitrogen A 7]; anti-CD4-PE. anti-CDS-FITC
M anti-FoxP3-APC JT Ebiosence A ); %k K
Real-time PCR (qRT-PCR) i 7| &) T Takara A 7;
IFNAR1 HAHUAEIE T Bio X Cell A#]; Elispot i
AT B&D AFl; 5l BigE TAYEARA
BRA ] Al CDS'T 4B 43 ik il Bk S o e i ) F
Miltenyi Bio 22 H] o
1.2

SPF ZfEtE Balb/c /MR, 6~8 JHl, fAiE
18~22 ¢, ¥FAMIES SCXK (F) 2014-0004; Mk
PRER, 4~6 JEWE, A& 18~20 g, YFAJiES SCXK
(30) 2014-0004, ¥JHILERFEAEMRIER A
PBRAFISEAE, A7 T R e R K 2 B T e I Bt
SPF a5 . BN BAS KA s 25 K # e 3

Rt
1.3 43§

Synergy %4> H ZhlAR{X (35 [H Bio-Tek 2] );
RT-PCR 1% (Z£[H Bio-Rad A #); ABI7500 )¢ 5E
= PCR 1% (3E[H Applied Biosystems %] ); ik
Yl A% Aria( BD /A 7] ); Elispot B2 H A% ( 3£ [ Cellular
Technology Limited A ] )

2 Hk
2.1 T RARESI&

e 6~8 J& Balb/c Fl1 4~6 A4 FUMENE /N,
T35 T R EE B R K 2= B @ g B= B SPF 20# 55 « UK
SEXTHUAE K TUBO 40, R T EF /0N BRA
R, 45 2N BREER 3X 105 M. BE R W2
SEMR AR B AR, TEEIRRAN, SR R K
Mk, MRIAEKESE 8 RIGAZ.

22 BEEWEip KA

B 25 2 08, PBS VAMRTE 1 20 S

JREWE N 0.1 mg/mL, %M 1 mg/ke & (HEH
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AR 452, ZIFRREZE 0.2 mL 34T ip 4525, Xt
HHZHR A PBS 0.2 mLip 4524, RFK 1K, #H 3 d.
2.3 BRREHMERTS

¥ AdGFP (7% U BR TR 8D A1 AJIRF3 i 5%
N 2X 101 PFU/mL, 5 8 KIFUAEL 50 pL f&K
HEATRRE VRS, 0t 3 ks RIEAHEAR, 28
RIFLEFISREK 1 IR ip &4k 2 #EEk PBS #7677,
HEE 3 do BRI 5 8 RARE MR KN
Balb/c fif 8/ SRBENL M4, 20514 PBS 4 (B
VE4F PBS 50 uL+ip PBS 0.2 mL). AdGFP 41 (JifJ&
WiEST AAGFP 50 uL+ip PBS 0.2 mL). AdIRF3 21
CBhyRE ST AIRF3 50 pL+ip PBS 0.2 mL). % 4
ZREA (MR NIESS PBS 50 pL+ip & s 24 0.2
mL) K& AdIRF3 BX& & 2 W2 Cfoss v 4
AdIRF3 50 pL+ip & 24 0.2 mL), 46 H.
R R = e RS, RS R AR 2 . FEATIRIAR
SER Y, B 8 RARIE MR /N2, Bk
AN - s 20+ ADIRF3 283 A V55 AJIRF3
50 uL+ip F 45 £ HE 0.2 mL) F1 PBS+AdGEP 4 (Jif
J8 N VESS AAGFP 50 pL—+ip PBS 0.2 mL), {7411
AT AR VRS, VRS TV SRR
2.4 IFNARI £k A

FEE PR R FH SR8e IR ELT IFNART $ 4]
ok, RIFE 7. 9 M 11 K ip BHEPUE, EEA
Rl EEREE, KX 0. 0.5, 1.0, 2.0 mg 4,
W 3 RS AP FIEARE .
2.5 qRT-PCR

5526 K COL M NIZATHE /N, RIE AT O 1
ERRI AL, B 172 PR AR BE L A VAR (I
A P S £ PR R, Y 172 FRgE R T
qRT-PCR £iill, TRIzol #2HX RNA, Z3 )t R tHlE
Axso/Aag0, THHE RNA F&; MMLV &% cDNA,
qRT-PCR 4 IEN-B, 18 S ANZIEA,
2.6 RICHARRARAEN ARE 5 B0 E M B ZRAa EL 51

5526 K CO M NTEAPEHE/INER 5, 3B A Iy
IR A, B 12 A EwE. HEEA
B AL D8I ) & PR AN A, B 1/2 RN AR
T T R4t ARAG I . F5# 1% BSA/PBS 1 mL
Ve BT IR A A BRI 40 AR, 1200 r/min 5505 HET
500 pL 1% BSA/PBS 1, Fc Brf b 40 i 2 i AR 45 57
PUR G AT Y, FRid CDS-FITC. CD4-PE X
FoxP3-APC Hiff)5, ®EOGUK EHEE 30 min 5, ¥t
Y5 AT 400 pL1% BSA/PBS & 41, ML .

2.7 ELISPOT J£#&M IFN-y 437

5526 K COr W NIEAE/INR JE, SREUN R
i 192 R R =R U = o O s 3 AL ) =
I EER 1 T7E (MACS) 20 B CDS8'T 40, A
FFTERELUET CD8'T 40 M AR 4H g, BT~ ELISPOT
(1 96 FLAR, 5X105/~/FL. /NERIRELIRT EL4 41 £
# TUBO 4HHZfRY), 4 X LIRS APREE
SN, FH T ORISR AR 5 TFN-y. B 24
5 25N A L R B A B 1 24041 120 fe s
10, ZWE . Yotk —Pi Rk Pigetn. Dok
WRJE, Gt FLIHPEBE s B0 AT L
2.8 Zitoh

A scieiER 3 kL E, KA GraphPad 2
7] Prism 6 BAF#HAT 10t EEERNH X £
BEATHER, 2 A HHECR A one-way ANOVA i3,
2 HIAELECR A ¢ k.

3 H#R
3.1 BEZEHA AdIRF3 R/ RAELE K
=0p=A1]

Balb/c fifJd/NRILZAFAEL S, 1l MR A
Kihd, wIOLEME s 2 PEEL AJIRF3 AbBH AT ZEL%
TUBO MgA, RN &4 2S5 AJIRF3 B G
X TUBO Jifgg A ik 7 I S5 (& 1)

40001

--PBS
-=-AdGFP

e 30004 -+-AdIRF3

:TEf - FuE L

320001 —EELH+

BH

2 AdIRF3

=1 0004

0. L 1
0 10 20 30

td
1 77/ Balb/c MRIFZAELEFHMEE K
(X £s,n=06)
Fig. 1 Effect of different treatment on tumor volume of
TUBO xenograft in Balb/c mice (X s, n=6)

32 BIELZPES AdIRF3 B4 X FIE 4R 5 0
IFN-B B9800

SR/ B0 el 28 23 &6 SR A s v s, A
qRT-PCR 72440 M Y TFN-B IRIAIK . 5
HoA A ERZAARLL, FFaE ZHERCA AJIRF3 4/
AL W =K IRN-B, R EF LS
AdIRF3 EA P [H] 5% IFN-B I1ER (& 2).
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400.- 33 BHIELHEHA AdIRF3 X WiE SR E
200 CD8'T ZHAEL IR0
@ 2004 TESREU IR A J5 , BG40 Py 4H 2 4% 4T
£ 100d BT, ST R SR Ik A B, T
=T B FIGARFERELG, %410 PRI CD4"FoxP3*
£ A T 4 (Treg) 4R Eufol ok R A BB 454K,
f i AdIRF3 4. %% 2 R4 AdIRF3 40 iR

PBS AdGFP AdIRF3 éua%ﬁﬁ éam%*ﬁnt
AdIRF3

*P<0.01, [
**P <0.01 vs PBS group, same as below

5 PBS Atk "P<0.05
*P<0.05

2 RT-PCR75EMMBREELR S IFNBKF (X L5, n=6)
Fig. 2 IFN-P expression in tumor cells detected by
RT-PCR (X £s,n=6)

10 7 %

8 4

6

CDS'T 40fi/%

PBS AdGFP AdIRF3 F#i% b k% pE+
AdIRF3

{5 CD8'T A Lt foil i 2 v T HoAth 4H, TH R HF L
PEIGG AdIRF3 438 s A RE (K 3).
3.4 BELHEFHRE AdIRF3 X T 4HBE4 50 IFN-y
=ppA

SRS RENE, ) & SR B, ELISPOT f&
WASFE AL EEA ) CDS'T 4 IFN-y 73Rl aE

87

64

CD4 FoxP3'T 4HfiL/%
S

PBS AAGFP AdIRF3 i £ 75 £+
AdIRF3

3 FACS ZE#NphELE LN CDS'T LA CD4FoxP3*Treg {RALLf] (X *s,n=6)
Fig.3 Tumor infiltrating CD8'T cell and CD4"FoxP3* Treg cell analyzed by FACS (X £s, n = 6)

71, Al WA LEZ PR S ADIRF3 5 30bk B2 40 B 5 ik
IFN-y [FRE F1 550, 2158 PBS IR 7 % (- 4).
35 BEEZHES AdIRF3 BAXNTEERMELE
KEIR M

5 PBS+AJGFP 4H i A K T ZEAH EL, figJe R
B2 4 22 B8 ) AIRE3 Ab3S, BESAbFRH R

1501
100+

50+

+ &

PBS AdGFP AdIRF3 %% 2 ¥ &% 295+
AdIRF3

IFN-y 73 AE 7 (5X10° M)

4 ELISPOT £ /E /BB T ZBAEAY IFN-y 533
RRIEES (X £5,n=06)

Fig. 4 IFN-y secretion of tumor infiltrating T cells detected
by ELISPOT (X s, n = 6)

R R AR BRI AR AR K (B S
3.6 PHUTIFNARI ST EHEZHEKS AJIRF3 FIAHTE
HIFI4E F B9S2

FIH Balb/c /R R TUBO PR 4n it 5 , FIH
IFNARI Hf HHTARBEKT IFN (I7ERT, AT ILES AR
& IFNARI1 JJ 0] 44 4 2 BECA AIRF3 1)I98
POHEIAER, BFK 1 mg (R L LI H & 25 2 B &
AdIRF3 BAAAbERAH B g s e (B 6.

40001

--PBS+AdGFP

“E 3000 = 35 2+ AdIRF3
£
= 20001
=
£
Z 10001

0 « i , .
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td

5 7a7& Balb/c-nu /)NERAEAE KL (X £5,n=6)
Fig. 5 Effect of different treatment on tumor volume of

TUBO xenograft in Balb/c-nu mice (X %5, n = 6)
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4000, ~ B AIRFS

= F1ELHE+AJIRF3HIFNAR] 0.5 mg
+ 154 H+ AJIRF3HIFNART 1.0 mg
* E1ELHE+AJIRF3HIFNAR] 2.0 mg

Jif9RE R A /mm?
— [\S) w
(=) (=) (=]
S 8 8
8 & 8

(=]

10 20 30 40
td

(=}

El 6 A[REIAKE IFNARI A AR E /E7T7E Balb/c /N5
LK rZk (X L5, n=16)
Fig. 6 Tumor volume of TUBO xenograft in Balb/c mice
receiving IFNARI1 blocking antibody (X *s, n = 6)
4 i

IFN 72 IRF3 {E AL B2 T 707, e IFN-a
Sl R T DAL T Raia I 7 i0A 225, B3
PRASE A R0 A B EL KRV L FH N AN R B2 P
AR PR T I PR Dubort B2 3 8] = < R
JiIRE AV S 1AL R B R G B Bt-CD 137 HiA st
/INER MC38 IR IR T RO AR B A IR, (H2 P
BRRE R G, (AT PR F AR R AL Ak A
EI U 3 AL I v N S U
(stimulator of interferon genes, STING) i &I
FIETYUMIIR N B AN BN P DNA K2 2%,
A PRI IRF3 & NF-«B BRI T AP R,
BEMAIEGUMEER], BFFUA IR R STING Hd
5 FL 20 - W A £ v R 5~ (GM-CSF) Bk
&, AAREEE A, 5 PD-1 FHRIN G B
JH A A ) Jrb e 2 A B T BE iR 12)e DL B E e 4846
A TR G TT AT O S MRS B 7 42 A fe
AEKEAH B TREXEFILHE L, H
IRF3-IFN I K AE RO IS 5 1% Sl

PR S ThRE 32 BN H 2 e KA. dEfE R
LWL —, AT ST R A e 32— FL e v B R
Tt 5 B0 B B LE T o TR PN A A R 2 A
(pattern recognition receptor, PRR) ¥AN7A] LA/~
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X0 328 A AV S ) R s et e AR . 9 iR
T3 T3 L 1 90 B SR 2 0 280 S5 T DL SE A ) FE 1)
MR ARG, I H RS R Ry T, Gk -
W 4 P 5 7 R 7 (GM-CSF) . 4l i/ 36 -12
(IL-12) BRI B30 — s 14 Bl A 1k H
BRI NS B E S A, R AR
JX-594/TG6006 JFEEJa, 30%~50% HF i 5L
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11 IR PR IRIG IR AE 1 iR gs O-14, (R, $$%
BRI A, FIATERAS Y IRF3, AMUATH
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A=A S 1B

IRF3 TG0 %o [ A 1 G 958 IV 250 30 2 3 1 %8
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i NK 20 K DL SR AH M AR 4 2
YN TR A EE IR, BB
PRI IR G S N USY . 5 g 2 W TR AT ZRAL R 1 F AL
i, H O 2 IR 1 2 0 2l i s
955 20 B T e TR T MR S i RO, AT AL N
FREETEALINY IRF3 RIA 57 & 2 HEE AT — D%
) 7L e A B ) A, A OG B ENLRI AT AR S
iR J S bk L 200 G ()9 R T 4 M Th REIR A AH
5, BE BRI KB IRF3 [ 7 4k 2 W s s
M T RERAS IS AE AT IFN-B. i PHMT T A
TR ME @, FADHI s A A 1 1 A -7
&y AMUMIIREA FEUFSE T EAE IRF3 BLEG &
1 2 B T LR A B ) A K, EHRR T IFN-B
e FLAE F B A 0718,

Mz, MERIR A R Gk K s Th
REZBHHIA HELER KRR, BIZIRTT CHONIES
KA HiR @R EETF B PRI IR EE
1R 55 V8 Be S 2 v 9T BT S S 52 A B AR )
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K, BAREENSHER L, Nt PhlERER
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