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bazoles, BCZs) /& FLA FRF M 19 5 A sk, 75 35 i) 4 A PR 9 BBABUE | FLZEAS [ 26 0 A p SR 300 4R 28 e g M L R P 40 1B
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Abstract ; Polyhalogenated carbazoles are heterocyclic aromatic hydrocarbon compounds with a similar structure to
dioxins, which have been detected in environments and organisms. Among them, bromocarbazoles (BCZs) present
strong persistence and bioaccumulation potential, and have shown dioxin-like toxicity and endocrine disrupting
effects in different organisms, posing potential risks to human health. Studies have shown that BCZs can activate
aryl hydrocarbon receptor (AhR) and estrogen receptor (ER) in different types of cells. The ER and AhR pathway
are closely related to the occurrence and development of breast cancer. However, the interactions between the ER
and AhR pathways induced by BCZs in human breast cancer cells remained unclear. Therefore, the aim of this
study is to shed light on the interaction of BCZs with the ER and AhR signaling pathways in breast cancer cells in
order to provide a new perspective for clarifying the breast cancer-related adverse outcome pathways that BCZs
may trigger. In this study, we selected 5 BCZs to explore the activation effects of BCZs on ER and AhR pathways
in ER-positive human breast cancer cells MCF-7. Interactions between the AhR and ER signaling pathways were
also studied for BCZs, which has the strongest receptor activation capabilities. The results showed that 1,3,6,8-tetra-
bromo-9H-carbazole (1368-BCZ) activated both ER and AhR pathways, and upregulated the expression of ER
pathway target gene trefoil factor 1 (¢ff1) and AhR pathway target genes cytochrome P450 1A1 (cyplal) and cyto-
chrome P450 1BI1 (cyplbl). The activation of the ER pathway induced by 1368-BCZ was partly dependent on the
presence of AhR, while the upregulation of the AhR pathway target genes was further enhanced with the addition of
ER blocker. Therefore, 1368-BCZ can activate both the ER and AhR pathways and cause interactions between them.
This study supplemented the understanding of the action mechanisms of BCZs in ER-positive breast cancer cells.

Keywords: bromocarbazoles; human breast cancer cell; toxic effects; estrogen receptor pathway; aryl hydrocarbon

receptor pathway

P AR — A IR 7 ke A & ), AR A U C
JCERANE, 1 LA A IR O S AR

TN B T ELAT AR B i £ Qo el Rk
AR T H A A BCZs, 1368-BCZ 1E e (12 52

HURAE , pa AR i) 32 BRI 1 A 1 ekt Tk,
Az i @ O R R e ] AR R B R
FICT A AT REAE H AR AT Sl 2 AR W A i) S
AALYIEEE AL AR AEACSE PN AR 45 H iy - 5
FIZKAAR JES U v 488 5 U 28] AN [] ol 288 g 98 AR R e
(bromocarbazoles, BCZs), 51l {1 . A H A I 2] T &
TR 3 000 t A AR AR, For 1,3,6,8- 0 Y5 IR
(1,3,6,8-tetrabromo-9H-carbazole, 1368-BCZ) 7t 3 [H
S BRI P B o K 112 ng - g 'P53,6- R R
(3,6-dibromo-9H-carbazole, 36-BCZ) 7t {i & + 452 v 1Y
W SEHEFE 02 ~19.8 ng- g™, FRE A AW H
WK 3 22l BCZs 22 AR I A7 5 Y 20 A7 6
ARSI 3] 36-BCZ, 55 4b, 3-1R M M (3 -bromo-9H-car-
bazole, 3-BCZ).2,7- V& M B (2, 7-dibromo-9H-car-
bazole, 27-BCZ)F1 1,3,6- =R HME(1 3,6-tribromo-9H-
carbazole, 136-BCZ) &% &) £ i 1) BCZs Fh27 |

W12 360 d,7E FARIME T AR AR R, HAE
R R AR A A SRR EE v Tt LA AR
(7K A A )8R 5 36-BCZ -t BT 4 338 vh X A= W e A
FIREES S 53 b, FE a2 5 RN 55 2R vt s ?flJT
ANV /) BCZsP ™™ 78 s s &b, 136-BCZ 1%
B, LR L, BCZs B4 IR i‘%L/\?ﬂJKJJ%M&
W,a%c,ﬁ~xzﬁ’a/£%$/\,%’éxﬁwj,ﬁm,ﬁﬁﬁﬁﬁé’?
FER AR RS, DR T Aok sz 31 TR 2 0G0,
WF5E AN GIXF BCZs #E4T T AN [F) A= P 44 P9 A4 51
A SCHEVEDTSE . BF9E R W] 1368-BCZ HEXT LT AH
Tkl (acetylcholinesterase, AChE)ZR L il /EH
Xof g | 2 A ih 22 FE R, 27-BCZ ,36-BCZ Al 1368-
BCZ #RXTIE Hy 7 A 1 B0 27-BCZ R85 )
AN BEE LA & B 7 AN B2, 2 S 3UIR
JAE AR S, 30 Jre B L B S 0 U 2 7 M A A
() —ESEEPE" ;36-BCZ 28 7] LA B IERTE &
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BRI KB ZE) ; 1368-BCZ S FE Ht i 1 BE & o ik i
WL, 2 R ECO IR AR TE S iR R A S T 1
KA ESEE DA T, L, BCZs Xt
MRS W& E U R A Y R R B
R IER R

BCZs 28 ZWERC A AL 04 AH DG 5% 2%
,36-BCZ A LAFE R BRI 20 i il ik 2, 48038 [ 2R
. fip-o-i £ F B ( ethoxyresorufin-o-deethylase,
EROD)if 52 “HEJLE M BCZs 1T LIFEFR E #%
Yoy S Y 7 W G4 (dioxin response element,
DRE)JFR7 47N BRI - 40 i CBG2.8D Hr il i 5 7
J£3Z 4K (aryl hydrocarbon receptor, AhR)if """ | 34 1]
VIFE MDA-MB-468 4 it i |- 21 fifg €2 2 P450 fiff
1Al (cytochrome P450 1A1, cyplal) 4042 P450
fif 1B1(cytochrome P450 1B1, cypl b)) F&F kK
U8B AhR A1, BCZs iR AT LAEF T HA 32 14, 1]
1 27-BCZ 1 3-BCZ gt b 248 hin K 55 o & A
e B A TR A OGS 6 BRI SR 40 A ) R A2 A
(estrogen receptor, ER)if % HA — & BB RN , 32
B P4 RN . Rk, BCZs i 7T fig i 1o
ER i % 52 1 L6 A Bl 22 29 AR 005 , 3t 2 R ke i
BN BB 5E T T

SR IR A T SRS Tl L P i L ) A B R 0
FEZ—, WATIRE I R, A 2 5 T S i
TR FLAR I A B AU R P AhR A B B 4R E
AT AR LRI 0 & A v AR 90, 2L R g 200 e
HrEBR AR AT H0 6] MCF-7 20 386 5™, K f 7L
FE 20N LU E 5 LR 41 20 3R 35 T S UK - 19 ARRPY
AL FLBRE Y & AR R 5 ER M AhR 38 B #R A
AR, ER (555 AR 550 A 1 22
b, ARR W] LIGE 2 ZFPHLE] 5 ER AH B/, fildn
AhR 5 ER $UEEH (15 8 F45 6 7 LIHI 55 ER A7
(e S P v 4 R fm] 04 4l B R0 AR iF ER A %
il IMH 178-ME — B (17B-estradiol, E2)& i ; [R] A,
AR H1 35 [R] f10 38 106 1 R LAk 3 2 M i R Ak
EYRTIEIET H, 40 i AhR AT ER Z (R4
HAEFHRE 20, HETMATERE BCZs X Fhi By
YLy nT LAAE LB 40 M b (R BEECRE ER B AhR
3 i AT X L g = A s i, LA B H rp &2 2 R AL
A EAERCR,

BCZs 1E R —JH BRI IR EE 15 41, TR e iR
W RHEEE B SR N B A R B A
A9 REEE 1 BCZs g H T A 5% 2 i AR Rt

ANTEIAE W 1 7 B 243500, PR LR 98 BCZs 19 73 B2
BLHIEA — 2 I3 S, (8 H RS B/ 2R 58 41 i 3
T AR | 5N ISR DB i A 9T i A
o4, ik, ARSZIRHEE 5 Fl BCZs #EATHF5T, 439
“} 3-BCZ 27-BCZ 36-BCZ ,136-BCZ F1 1368-BCZ,
MR B 45 J5) i 42 (adverse outcome pathway, AOP)
R SE B 520 RDAHE S 3 I iy, IS OGS AR G
BRI OC R DL B N R4 Ry, SR TEAL AL 2# )
JB RS0 G E X BCZs B2 BRAE ML $EAT B 9%
ASZEG LA ER AT ABR 3X 2 A58 oA YA S, 1 e iF
5% BCZs J& 75 Al LATE ER PHYEZLARSE 40 MCF-7 H
% ER FI1 AhR 38 %, 0 2 0 8 ) S v ) BC-
Zs; 0T ahr 5% ER 3@ B, AF 58 HoA 3%
TRV BCZs 5 2 A3l % 22 8] 1) 38 AE T, B
BCZs it FLI 8 40 i ) 75 B4 4E AL, %M 578 BCZs
(1) AOP AHICEH , X073 B L T5 Y ) (%) 35 AL 0
HA—EWMSHMNE, Wik BCZs 1M IEAL 2
P 1 S B

1 ##l57 % (Materials and methods)
1.1 Mk

FL R A0 i R MCF-7 Wy [ AP [ PR 22 R B
AMIBEIE L, TCBLL A DMEM B Rk 4L
JERT T By 2 /4 B 2% IR G 1 AL 1 5% 5 (Gib-
co) ; i P Ab R ) G 4 L7 (Biological Industries); 3-
BCZ .27-BCZ .36-BCZ .136-BCZ . 1368-BCZ #il U 4,
TR JF-p- ¥ (tetrachlorodibenzo-p-dioxin, TCDD)
(Wellington Laboratory); 178-#f — [i5 (178-estradiol,
E2) (Sigma), . 3£\ iN (dimethyl sulfoxide, DMSO)
(Sigma),pER-Luc Reporter (Yeasen), pGL4.43[luc2P/
XRE/Hygro] Vector (Promega), 8w & 73 Y66 1T
(Nanodrop 2000, Thermo), Ji¥ 't i~ 4 2 T fitg fifg b {Y
(Infinite F200 Pro, Tecan), Glomax 2 3] RE 51l R 4t
(E7081, Promega), PCR {¥ (T100TM, BIO-RAD),
qPCR 1% (4485694, Life),
1.2 ik
1.2.1  #fksss

MCF-7 4 iy 75 B 56 4= 55 7% 38 0 JC 9 41 1= b
DMEM K535 VR 10% 156 P b 2104 Ji 2 1038 R
1% B8 R/AEHRIRAY ., MCF-7 41i7E 37 C |
5% CO, HEFRFaT T I R — IR TR A K
2 80% ~ 90% I FiI & 2 0.25% TG M 211 1t 1 1L
JEHERR 123 PR
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1.2.2  CCK-8 4 fitd 8¢

MCF-7 4 ji45:F0 T 96 fLAR Wi BE 5% 5% 24 h
Jo Wb IR SR AL AL A A AR BCZs
TG 5 3  [R) i 8 28 2 R 35 4t 8% 7%
He) RS HEAL (B A 4N 35 FR 2 A0 0.1% DMSO),
Xu SRS BRI P 1368-BCZ 1y S 4o
EASRNE A 107 mol - L™, A8 S 56 4K FE 12 34 B vk
JEHATECE 5 F BCZs W35 107 mol - L7
10” mol-L™' 1 10”7 mol - L™, F MR F I 'E 6 &
flo 4kEeHi 5% 24 h )5, BALIA 10 pL CCK-8 i
A, MREEAEEEFRFAE 1 h, BRI E FE 450 nm
PILiOLI SIS
1.2.3 Ukl SR BURISE g

[ri) B2 AN 200 v e Al 5 A R SO TS A (es-
trogen response element, ERE) &Y, — W& ¥ )z I JC 14
(dioxin response element, DRE) ¥ 81 {) Ji ki, ¥4 1k 5
(U2 L AT B 1S 55 SR R4 R T GeneJET
Plasmid Maxiprep Kit (Thermo)idifl| &, JikRL 4% Yy Kk
H Lipofectamine LTX and Plus™ Reagent (Thermo )iz
FI& 5 12 hy B ey BoRL T XU = 4l i
HE RRHN A5 BCZs X ERE 3¢ DRE (3516
1.2.4 XUPCER MR 2 DA

XU 2 Tl 5 1 DU RG] Dual-Luciferase®
Reporter Assay System Kit (Promega)iifll & . 96 fL
MRABIwi g S A 150 L BERR 22 Ml bk vk, 2
AT KEREERRG: P S T 4R B 96 FLAR
JIEES, BALIA 50 pL 4 2L (1 %), T2 Ik 5

v EHEOEPRY 15 min, ] Glomax Z I REA I &
ST AU IS
1.2.5  SERFZEOGE it PCR(qQPCR)E G 56 F % 1k
KF

i Gene JET RNA Purification Kit (Thermo)ix
& LS RNA, M st 49 06 0% B 1 = A
RNA ¥ 13T 5 B RNA B, 0 it o A 4
I RevertiAid First Strand cDNA Synthesis Kit (Ther-
mo )i & UERH B 2E A7 o A iy A 3 ) Oy . =i
RF K 1 (trefoil factor family 1, tffl) 75 & k&2 K
(aryl hydrocarbon receptor, ahr).cyplal 1 cyplbl,
tffl & ER i [0 5 WP cyplal 1 cyplbl 2
AhR 3 28 UL B4 51751 35T GenBank
AR5, % F Primer-BLAST %115 ¥ 3F #E 47
BE, B AE TAYRHE A RIS B, S F 53R 1
o TEIRUEHY 5 1E qPCR A 3 5E FE e R AT 52 5
qPCR 555 LA H v 3-8 12 I 0 Bl (glyceraldehyde-
3-phosphate dehydrogenase, gapdh) N N2, Ff] 2744
TR TR TR
1.2.6  siRNA T4k ahr £ik

siRNA Hi SyngenTech 2wl (4t 50) % it & B,
siRNA HYZHE R 2107 mol - L™, 3 W4 2 B
N, &M RNAIMAX Transfection Reagent (Invitro-
gen) il & UL AT Y . BCZs Y2 HR Uk
JE4 107 mol - L™, TCDD Hl E2 B He J& Jy 107
mol-L™", 257 24 h J5 HHNSE ahr Fl 1 #)HE P K3K
K-,

x1 3|1¥%F35
Table 1 Primer sequences
S SIWIFIIGET ~37)
Gene Primer sequences (5’ ~3”)
gapdh (F) AGTCCTTCCACGATACCAAAGT (R) CATGAGAAGTATGACAACAGCCT
ttl (F) TCCTGAGTGAACGAACAGAGC (R) CACTTCTCAACCACCCGGAC
ahr (F) AACATCACCTACGCCAGTCG (R) GGTCTCTATGCCGCTTGGAA
cyplal (F) TAGACACTGATCTGGCTGCAG (R) GGGAAGGCTCCATCAGCATC
cyplbl (F) TCCAGCTTTGTGCCTGTCACTAT (R) CTTCACTGGGTCATGATTCACAGA
%2 siRNA F73
Table 2 siRNA sequence
Sl T RNA FHI(5” ~37)
Gene siRNA sequence (5’ ~3")

Negative control (NC)

(F) UUCUCCGAACGUGUCACGUTT
ahr (F) AGGGAAAGAUGGAUCAAUATT

(R) ACGUGACACGUUCGGAGAATT
(R) UAUUGAUCCAUCUUUCCCUTT
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1.2.7 ICI-182780(ICD)#% 4t ER 18

SEIG AR FE FRARARLEE 12 1 000 A 107 mol - L™ i
R FEYUR ICI WAL ¥ 3 h, % REZHH 0.1% DMSO
AL HE 3 h, BCZs Z#IRIE N 107 mol-L™', TCDD
3107 mol- L™, # FEAARFH L 1:1 000 # 0, 2 5% 24
h J5 FHE ABR 38 #§ T WA JCEE R KA 7K
1.2.8 Fdlageitoath

ARG A1 434 FH GraphPad prism {4 (ver-
sion 6, La Jolla, CA), SCeiify 3 kAl A, S0
SE IR E £ SEM(n=3), $CHE S5 11 3R FH 8 )
oL 5 22530, * Ron P<0.05,* * #on P<0.01,
% % R P<0.001,* * % * FIR P<0.0001

2 253 (Results)
2.1 HuffaaE ek

5 F BCZs 5 TCDD W 45#=CaniEl 1 i, ok
H] CCK-8 LAl BCZs #& % X MCF-7 4 g & % /Y

(a)

H

(b)
)
Br N Br
N H

s, R 2 AT TE 3 PP R EE 24 h A& ,S
Fift BCZs %t MCF-7 34 A8 7= E 4R #5k , PRIt E B
BV 107 mol - L VE R J5 2250 06 1) AR g Tk B
2.2 BCZs %} ER i B B35 1

W3 ERE J3 91 Y W5 i 2 4 25 3 R Az )
LK ER SE % Tl off] R 5K, R 1EAl MCF-
7 4 BCZs X} ER id BRI E ], 5 i BCZs
H1,1368-BCZ AEMS i 2 % ERE(&] 3(a));36-BCZ
136-BCZ 1 1368-BCZ #BREfH a1 1) HEPH F ik K-
2 T, Hoh e o W3 2 136-BCZ, IR R
1368-BCZ(I& 3(b)), Kk, X} ER i M3 16 1 F #5
/2 1368-BCZ.,
2.3 BCZs % AhR 3§ A B0E VE

AR {5530 % 1) 38006 23l o % DRE J7 41 1Y
XU 2R AR 15 6 R AG I L &2 AhR 3 f T 37 28 i
SUILI cyplal Al cyplbl RIFERFRAREL, 5 Fh BCZs
Hi, X} DRE 3§06 A6 1 e (9 02 1368-BCZ(E 4(a));

(©)

Br< ll ll _Br
N
H

(d) (e) ®
Br ! l Br Br ! ! Br cl : o : cl
I N ' ' N ' Cl (0] Cl
H Br Br H Br

E1 BCZs %1 TCDD £#=
1 . BCZs F/RRACHRIE , TCDD /R Y& — 28 If-p- — &Y ; (a) 3-BCZ, (b) 27-BCZ, (c) 36-BCZ,(d) 136-BCZ, (¢) 1368-BCZ,(f) TCDD,,

Fig. 1

Structure formulas of BCZs and TCDD

Note: BCZs stands for bromocarbazoles and TCDD stands for tetrachlorodibenzo-p-dioxin; (a) 3-BCZ, (b) 27-BCZ, (c¢) 36-BCZ,
(d) 136-BCZ, (e) 1368-BCZ, (f) TCDD.

Lsr [Control
=310 mol-L~!
-8 LT -1
g 10 mol-L!
£5
=S
N o
2 05F
0.0
3-BCZ 27-BCZ 36-BCZ 136-BCZ 1368-BCZ

B2 BCZs KRS EREN
TE XTIRZER N 0.1% DMSO,DMSO #m — ALV,
Fig. 2 Cytotoxicity of BCZs
Note: Control group is 0.1% DMSO and DMSO stands for dimethyl sulfoxide.
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ooz 4R 11 E

ke, 1368-BCZ fEMl cyplal F1 cyplbl HIELH ik
KB THE (B 4(b)F1 4(c)). I, % AhR 18 f%
PG AE o 1) 2 1368-BCZ,,

H 45 9k BEL, 1368-BCZ % ER Fil AhR i 1
HABSRMEMIEEN ., K, DL 1368-BCZ 2 F 2
WEFE R4 %1 1368-BCZ 135 Y ER 1 AhR i
ZIBIAH EAEH

ok sk

( relative to control)

Luc/RIui*}2¢ i B AR
Change in Luc/RIu luminescence

v
SN G
v NOING,

&b

Vv b
& o oL

1 O
PR i

\
$° e

2.4 ERH#%5 AhR i A9 AH B AE

Y% ahr-siRNA J5 , ahr 3634 B3 T %, TCDD
S ahr 235 F T 75.60% ,1368-BCZ 51 ahr
FIRTRET 7435% (F 5(a)), WA 1A siRNA 7]
PIARLT I ahr 235, ahr B T30 B2 XF e 34
EIFA Z 3 520 (B2 1368-BCZ MUk 1Y il
FIRAHEE NC X R RE T 2125% , HoAA b k2

20

(b)

15F

1.0F

05F

(relative to control)

tff1 mRNARJARXT B AR

Change in tffl mRNA expression

0.0

&o\ QJC:‘) Q}d\/ QJC:\) Q)C:‘) QJC:\/ &
¢S ny ’):\' r\)(e' \"jb' \%b%t

3 BCZs x{iffREZ 4 (ER) B BRI BE
T E2 Q3R 178-MF "B ; () BCZs 5 B2 XM S G (BRE)AIBT 1111 5 (b) BCZs Hl B2 5 5 = I [K 5205 1 (eAT)ZEIN F kKK 19722 4E 5
BCZs ¥} 107 mol-L™" | E2 ¥k &4 10 mol-L™' ;qPCR il LA GAPDH A Z:; 5 0.1% DMSO X fRZHAH L, * 7R P<0.05,
** IR P<O01,** * FIR P<0.001,* * * * LR P<0.0001,
Fig. 3 Activation of estrogen receptor (ER) pathway induced by BCZs

Note: E2 stands for 178-estradiol; (a) Activation of estrogen response element (ERE) by BCZs and E2; (b) Gene expression level change of trefoil

factor family 1 (1) induced by BCZs and E2; the concentrations of BCZs and E2 were 10~ mol-L™! and 10 mol-L™", respectively; GAPDH

was used as internal control in gPCR; compared with 0.1% DMSO control group, * represents P<0.05, * * represents P<0.01,

** * represents P<0.001, and * * * * represents P<0.0001.

S Y Vet
RO

L
iﬂg (@)
%D(gAS‘O]- skkkok
W.ET 30 il
HEZ 20
2= 8
R2e 15
T3 2
22210
£AE
2 a3
22 00
S P b
© SEFISSTE

=]
5 (b) .8 ©
o 4 o2
S8 400 58 4or
2 S etk =g *kskok
1= 55 300 EHEZ 30f
< 5200t H< g 20!
KZg 8 Keg 4
EE2 6} XEg
£z £52
<8-Z 4 <85 2t
Z o= Z s
=2 20 Tl
NN, NN AR
o= 8 [
52 SIS FE S SIE
o RNOEOES O AT o0

B4 BCZs XFEHFREZM (AhR) B EAEFE

1 :(2) BCZs 5 TCDD %f W3 7 7 JC/4F(DRE)BE /1 ; BCZs il TCDD 755 (b) 20 i (4. 2% P450 il 1 Al (cyplal)Fl(c) 4 il 4 2%
P450 [ 1B1(cypl bI)FEW 157K 25 4k ; BCZs #e > 1077 mol- L™, TCDD & %y 10~ mol-L™' ;qPCR #&iill LI GAPDH N2 ;
50.1% DMSO XFHERAIAHEL , * Fom P<0.05,* * TR P<0.01,* * * FIR P<0.001 ,* * * * FIR P<0.0001
Fig. 4 Activation of AhR pathway induced by BCZs
Note: (a) Activation of dioxin response element (DRE) by BCZs and TCDD; gene expression level change of (b) cytochrome P450 1Al (cyplal)

and (c) cytochrome P450 1B1 (cyplbl) induced by BCZs and TCDD; the concentrations of BCZs and TCDD were 10~7 mol-L™

and 10™° mol-L™", respectively; GAPDH was used as internal control in qPCR; compared with 0.1% DMSO control group, * represents P<0.05,

** represents P<0.01, * * * represents P<0.001, and * * * * represents P<0.0001.
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5 NC 4HA I, #3578 P<0.05 #3578 P<0.01 ,###% 78 P<0.001 , ####57 P<0.0001,
Fig. 5 Effect of ahr on ER pathway
Note: Gene expression level change of (a) ahr and (b) 1 after treated by siRNA; the concentration of 1368-BCZ was 10~7 mol-L™! and the
concentrations of TCDD and E2 were 10~ mol-L™'; GAPDH was used as internal control in qPCR; compared with 0.1% DMSO control group,
* represents P<0.05, * * represents P<0.01, * * * represents P<0.001, and * * * * represents P<0.0001; compared with NC group,
# represents P<0.05, ## represents P<0.01, ### represents P<0.001, and #### represents P<0.0001.
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ICI Hi4b 20 5 DMSO AL FRLA N b, #3578 P<0.05 , ##37R P<0.01, #4578 P<0.001 ,####47/8 P<0.0001
Fig. 6 Effect of ER pathway on AhR pathway
Note: Gene expression level change of (a) cyplal, (b) cyplbl and (c) ahr after treated by ICI; the concentrations of 1368-BCZ and TCDD
were 1077 mol-L™" and 10™ mol-L™', respectively; GAPDH was used as internal control in qPCR; compared with 0.1% DMSO control group,
* represents P<0.05, * * represents P<0.01, * * * represents P<0.001, and * * * * represents P<0.0001; compared between

ICI and DMSO pre-treatment group, # represents P<0.05, ## represents P<0.01, ### represents P<0.001, and #### represents P<0.0001.
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