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INTRODUCTION RESULTS 4. DIM analogs inhibited PD-L1 expression thrsough NR4A1: Treatment with the same set of DIM

Colorectal cancer (CRC) has been identified as the third 1, NR4A1 inactivation inhibits PD-L1 expression: Fig.1 show that transient knockdown of compounds inhibited PD-L1 protein levels and the potent DIM-3-Br-5-OCF3 analog inhibited PD-L1
most diagnosed type of cancer and the third leading cause NR4A1 with two oligonucleotides siNR4A1 (1) and siNR4A1 (2) in SW480, RKO and MC-38 expression in a dose dependent manner in the 3 colon cancer cell lines (Fig. 4B)

of cancer-related deaths in the United States (1). Although cells significantly decreased PD-L1 expression (Fig.1A) whereas there is no change in NR4A1 Figure4  A. SW480 RKO MC-38
various screening tests and treatments are available, some expression after transient knockdown of PD-L1 with two oligonucleotides siPD-L1 (1) and siPD- -
are not effective for detecting patients with advanced stages L1 (2) (Fig.1B). 10uM : o 7.5 uM
of CRC (2). Therapeutic regimens for treatment of CRC are Figure 1 SW480 RKO MC-38 Lo o & é‘l’ Lo Lo S o o N &
highly variable and depend on the tumor type and stage. A. R S & N@N@ S é’?é{" & ;‘:? Q;? 69 §' gf" FR3 i ;5? 5,2'&"9 éﬂ‘é:: Q;?
The orphan nuclear receptors NR4A1, NR4A2, and ~ ¥ ¥ F I S ¥ g FFFSFSEE §&LELLESS S ST F ST NS
- - : - g & F &L o&s s S FSSFEFSFES ST FFSSTSFSE §F§§S§SEES
NR4A3 are immediate early genes induced by multiple 5 5§ 5 55 & 55 QS35 JFQ0 ST STSFIFTS c$,5- &
stressors, and the NR4A receptors play an important role in NRIAT (g wo o= NR4AT o= o - - 2 4§ J| PD-L1 s e - PD-L1 (W w9l % ~ we @ -~ = | PD-L1
maintaining cellular homeostasis and in pathophysiology. WP e e~ - — — — :
oS ) ) i - - . e, < - ' - NRAAT GG W & 06 o oe o 9
There is increasing evidence that these receptors are PD-L1 |u PD-L1 [ = o - - NRAAT = U 99 B R
. . . . . . - Ja—— _ : N — — - i -Acti
involved in important pathways in metabolic, cardio-vascular, B-Actin [ e e N — - e e = e - | 5 Actin — - —— - B-ACtn || -Actin

and neurologic functions as well as in immune functions and -
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and regulates several genes/pathways that are important for Figure 4. SW480, RKO and MC-38 cells were treated with substituted DIM compounds for 24 hrss and the levels of

cancer cell pr.oliferation,. Surviv’a.l and migration/invasion.  Figure 1. SW480, RKO and MC-38 cells were transfected with siCtrl (non-specific oligonucleotide) and two  NR4A1 and PD-L1 protein expression were determined in whole cell lysates by western blot analysis. The dose
Treatment with  1,1-bis  (3™-indolyl)-1-4-hydroxyphenyl  cligonucleotides targeting NR4A1 (siNR4A1(1) and siNR4A1(2)) or PD-L1 (siPD-L1(1) and siPD-L1(2)) for 72 dependent effects of DIM-3-Br-5-OCF, with these cells were performed and the levels of NR4A1 and PD-L1 protein
methane (CDIM-8) and related NR4A1 antagonists inhibit hrss. Protein expression from whole cell lysates were analyzed by western blots and effects on PD-L1  expression were determined.

' f NR4A1 and NR4A1/Sp- lated . The expression were determined.
eXfreSS'O? ((3)DIM8 da_? pott P rfgul ahe ?G”GT e & o | 5. Role of NR4A1/Sp in regulation of PD-L1. In SW480, RKO and MC-38 cells ChIP assay was used to
potency o and Its 4-carboxymetnylphenyl analog as 3 = gp1 jnactivation inhibits PD-L1 expression: Fig.2 illustrates that transient knockdown of SP1 detect interactions of NR4A1, Sp1 and pol Il with the proximal GC-rich region of the PD-L1 promoter.

inhibitors of tumor growth in vivo Is in the 29-40 ma/kg/d with two oligonucleotides siSP1 (1) and siSP1 (2) in SW480, RKO and MC-38 cells significantly  atter treatment with DIM-3-Br-5-OCF3 interactions of these proteins with the GC-rich PD-L1 promoter

range and pharmacokinetic studies for CDIM8 show that this : - - - -
corr? ound Ps rapidly metabolized (conjugated). In contrast decreased expression of PD-L1 (Fig.2A). Also, treatment with mithrsamycin (150 and 300nM) a region was decreased (Fig. 5A, B and 5C) and these data are consistent with the role for the
pound IS rapidly 12 JUg ' drug that blocks Sp-mediated transactivation significantly decreased expression of both in these NR4A1/Sp1 lex | lating PD-L1 :
“buttressed analog” of CDIM8 such as the 3’-chloro-5-  ciAnifi ) ) p1 complex in regulating expression.
o cells resulted in significant decrease of both SP1 and PD-L1 expression (Fig.2B).
methoxy analog also inhibited mammary tumor growth and _ SWa80 RKO Figure 5 SWA80 RKO
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Figure 2. SW480, RKO and MC-38 cells were transfected with siCtrl and oligonucleotides targeting Sp1 S e 186 57 ChIP-PCR fragments
MATERIALS AND METHODS (siSp1(1) and siSp1(2)) for 72 hrs as well as treated with Mithrsamycin (150 and 300 nM) for 24 hrs. Protein Polll PO-LL F PO-L1 R
Cell Lines: SW480 RKO and MC-38 were maintained in expression from was analyzed by western blots and effects on PD-L1 levels were determined. = -186t0-167 76 t0-57
DMEM growth medium supplemented with 10% FBS at Figure 5. SW480, RKO and MC-38 cells were treated with DIM-3-Br-5-OCF3 for 24 hrss and protein interactions with the
37°C in 5% CO, and 95% air. 3. Inactivation of NR4A1 inhibits cell proliferation: Treatment of SW480, RKO and MC-38 GC-rich PD-L1 promoter region were analyzed by ChlP using primers encompassing GC-rich region of the promoter.
Cell proliferation assay: SW480, RKO and MC-38 cells ?Fe.”SBVX\Itgc\;/?I’IOUS 3,5-disubstituted phenyl DIM and analog significantly inhibited cell growth g MMARY AND CONCLUSION
i i ig.3A- :

x:;e;(rjzaetgilofogeﬁg r,lbr\?t;,\r"g] r?r ISM Sier:ee; Olf;j)l;g)p(%uem(jsw:\gg; J B. RKO e Bis-indole derived NR4A1 antagonists inhibit PD-L1 expression.
was added. and absorbance was measu%ed at 570 M Figure3  A. SW480 140 - e NRA4A1/SP1 regulates PD-L1 and is inhibited by NR4A1 antagonist.
Western B,I ts: SW480. RKO and MC-38 were tr t.df i 120 120 - o NR4A1 ligands such as DIM-3-Br-5-OCF; were among the most potent of the substituted DIM
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ChiP as.say: the cells were .treat.ed with DIM-3-Br-OCF3 O %mMQm_;’::q E:LM a0 N 6. Safe S, Kim K. Non-classical genomic estrogen receptor (ER)/specificity protein and ER/activating protein-1 signaling pathways. J Mol
and subjected to ChIP analysis using the ChIP-IT Express Figure 3. Treatment with substituted DIM compounds in SW480, RKO and MC-38 cells was conducted and Endocrinol. 2008;41(5):263-75.

magnetic chrsomatin immunoprecipitation kit (Active Motif, effects on cell proliferation were observed. Results are expressed as means + SD for at least 3 replicate /- 12 LH, Zhou XR, Li FC, Chen Q, Meng FY, Mao Y, et al. A polymorphism in the promoter region of PD-L1 serves as a binding-site for
. , . e L Lter ot e s N SP1 and is associated with PD-L1 overexpression and increased occurrence of gastric cancer. Cancer Immunol Immunother.
Carlsbad, CA) according to the manufacturer’s protocol determinations for each treatment group and significant (P<0.05) inhibition is indicated (*). 2017:66(3):309-18
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