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modulating AR and Wnt Signhaling: implications for racially disparate clinical outcomes

Jake McLean', Ajay P. Singh?, Edwin C. Oh 3 and Ranjana Mitra’
TRoseman University of Health Sciences, Las Vegas, NV, 2University of South Alabama, Mobile, AL 3University of Nevada Las Vegas, Las Vegas, NV

Does CYP3Ab overexpression increase PC aggressiveness?
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The methods employed in this study encompassed several key techniques. Genotyping of GAPDH probe/pr.lmer sc?t was L!SGd as an internal control. (B) Base scope LNCaPp VIDAPCazb 2RV & INCap VIDAPCa 2k RV
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to study AR signaling. lllumina RNA sequencing was conducted using RNA extracted from ’ . i CYP3AS protein expression in PC cell lines. Immunofluorescence used gRT-PCR to analyze RNA from both regular and enzalutamide-resistant prostate
13 African American (AA) and 12 Non-Hispanic White American (NHWA) prostatic ' . _ - - staining showing CYP3A5 expression in LNCaP-(NHWA) and MDAPCa2b- cancer cells. We created the enzalutamide-resistant cells by gradually increasing the
adenocarcinomas. To explore the involvement of CYP3AS5 in enzalutamide resistance, B *1 transcript [l *3 transcript MDAPCa2b (*1/*3) LNCaP (*3/*3) (AA) PC cells. Confocal image showing a z-stack passing through the enzalutamide dose until they became resistant, then continued to maintain them to that
enzalutamide-resistant PC cell lines were developed with a gradual increase in nucleus. The size baris 10pm dose. The final enzalutamide concentrations varied for each cell line: LNCaP (8uM),

MDAPCa2b (10uM), and 22RV1 (12uM). We kept corresponding control cells in DMSO

enzalutamide dosage. Changes in AR and CYP3A5 expression between parental and

" " " " hicl trol).
enzalutamide-resistant cell lines were examined using RT-gPCR assay. Furthermore, RNA CYP3Ab regUlateS AR nuclear localization and activation (vehicle control) :
sequencing and western blot analysis were performed after siRNA treatment to evaluate OHT treatment Effect of CYP3ADL siRNA on Wnt pathway genes
. : : : . . . LNCaP(*3/*3 *q f*
the impact of CYP3A5 on modulating Wnt signaling. A B Nudlear fraction I Cytoplasmic fraction C e D ( m:ln . EH[:ﬁI;I:EHEhE[lHlfj] m
Total extract o o tE sE 0 0 R oo SIRNA- NT  NT 3A5 3A5 - el s change Table 5: RNA sequencing study showing
Res u l_ts siRNA NT 3A5 ! DHT(hrs) 0 48 0 48 WNT5A -2.30 0.018  modulation of Wnt pathway genes after CYP3A5
R1881(hrs.) © 1 0 1 0 1 0 1 = : ]
. = WNTI11 -3.09 0.0422 siRNA treatment in MDAPCa2b cells. Wnt
: : : e - AR - —— T ——— — FaA _ ) athway genes differentially expressed between

Analysis of RNA-seq data from patient tumor samples unveiled a significant AR DHT, Ohr DHT, 1hr DHT. Ohr DHT. 1Hr WANTI0B 2.97 1.58E-04 fh y & . y P )

o ) i ) ) . : Y TR — TMPRSS FZD? 212 0.0053 e two groups: Non-target siRNA vs CYP3A5 siRNA
association between elevated CYP3A5 levels in African American (AA) PC patients _ Lamin v el treated cell
S S : : : GAPD e " T FRAT? 2.25 B U'cated celis.

and the activation of Wnt-f catenin signaling, mediated by TCF4 overexpression. =T _— GAPDH = <

Notably, all tested AA PC cell lines exhibited the *1 variant and displayed markedly Tubufin : " i e e MDAPCa2b LNCaP

higher CYP3A5 expression levels compared to their non-Hispanic White American APCDD -1.379 0.0037 .

(NHWA) counterparts. Figure 2: CYP3AS5 inhibition blocks AR nuclear translocation and downstream signaling. (A &B) Effect of CYP3A5siRNA (3A5) on total AR, and AR present in the cytoplasmic and nuclear CINNBIP1  1.386 0.0266 SIRNA | NT 3A5

The frequency of the *1 variant significantly rises in prostate cancer patients fractions in LNCaP cells. NT-non target siRNA control. (C) TMPRSS2 and PSA expression is reduced in CYP3A5 siRNA treated cells after DHT induction. (D) Immunofluorescence imaging after GBP1 3.27 5.72E-08 Wit 3g 8 i 1

compared to the general healthy population, also indicating a potential association CYP3AS5 inhibition on and DHT induction (Dihydrotestosterone), AR (red/pink), DAPI-blue. The white baris 50um. GBP2 2.146 2.78E-05 nt o4 AL

with prostate cancer growth. . . . . LRP4 2.10 0.0052 Wnt 5a/b 4 — | ) C—

Further investigation of enzalutamide-resistant cells revealed distinct patterns: cells Wt pathway genes are UpreQUlated N patlents with h|gh CYP3AS5 expression ( 1) WNT7B 1.377 0.012 '“

of AA origin (MDAPCa2b/EnzR) exhibited heightened CYP3A5 expression, whereas i - : . : . . Wnt 10b SRS o« T To—

those of NHWA origin (LNCaP/EnzR) did not display such elevation. Interestingly, : 3% : : : Figure 5: Effect of CYPSAS siRNAon | o sse | G oo

while MDAPCa2b/EnzR cells showed no change in AR levels, an increase was troog g £8uy § xs _ NNT 8 5 . Baa$ fe * . .o . S wntt SIiTatlmgl p.athway fgeneso.I W — | ——

- : : : SEF P 288082 8702xde 830 00l 588 8800 BOS FES0RLS LFaBAB E Hg TE2NCE 0% 4B, Isno&Sq ) . estern blot analysis was performe

TO elucidate the functional implicatiOnS Of CYP3A5, a lOSS-Of'funCtion assay Wwas lmO(O__LJJ_D_II__LL_I—:D__(O_(DK_EO_(D.LIJE_U)ELII_E__U)!_E2_2_0._L|J_|—__1_O_J_O_U)_U)O_§¥l—_Q:OO___OI—_EI<(_U'J_§&_(_(D_Di_u)_o)_l—D__E_E_oI—_D_D.CL_Z(D_EO_(D.Z(DCLUDI—_&_LL_ _uJ(DS15_T3317 dnge SIRNA treated LNcaP (*3/*3) and | c

conducted using siRNA-mediated silencing. In MDAPCa2b cells, RNA sequencing E | | i T i | s10.Teee SEMG2 4.65 0.00489 MDAPCA2b (*1/43) PC cells. Wnt 3A DVI3 | p—

post-CYP3AS5 inhibition revealed downregulation of key Wnt pathway genes (Wnt5A, | PUL T ZNRF3-IT1 4.52 0.04001 s seavletsd et cc.all lines - o ; |

| T6364_9 i
Wnt10B, Wnt11, Fzd2, and Dvl3), consistent with previous findings in patient N T3437_13 CCL18 4.5 0.04001 which is often observed when AR P-LAP  mowinr ——wilf | pueuey ¥ I
samples indicating upregulated Wnt-3 catenin signaling in high CYP3A5 expressing T1976_12 : N
| a7 8 U3 326 0.04001 signaling is blocked dge to cross talk _—— l — C— l
tumors. - T | B ERNREEBEE T 17632 1 between Wnt-canonical and AR LRP

Western blot analysis following CYP3A5 inhibition in both LNCaP and MDAPCa2b M | | Il | | o2 0 ]2 MT-ND6 2.43 0.04001 pathways. Wnt 5a/b, Wnt 10a/b and GAPDH -

cells demonstrated upregulation of Axin and downregulation of LRP6 and Dvl-3, | 0 Nl . T | s13 14051 | 1Y, SCARNA9 2.15 0.02686 Whnt 11a/b are mostly associated

indicative of CYP3A5's regulation of the canonical Wnt-B catenin pathway. Moreover, i :z—:‘z‘:: 1 NRCAM 705 0.04586 with the Wnt-non canonical pathway and is down regulated only the in the AA PC line with

MDAPCa2b cells exhibited downregulation of Wnt 5A and Wnt 11A/B, molecules i - . ; LINCO0853 5 01 0.04001 CYP3AS inhibition.

known to influence the Wnt non-canonical pathway. 1 | 1| | TR i T T6527_10 ' ' . . .

Collectively, these findings suggest that the *1 CYP3AS5 variant in African Americans = “SERRECER EBD | SEA | L s i TCH4 1.21 0.04843 HypOth eSIS d nd FUtU re D Irections

likely contributes to the aggressive behavior and therapeutic resistance observed in = | 1 B | | CTT [Troes 7 .'2 SLC38A6 1.19 0.04939

PC, serving as a molecular determinant underlying disparate clinical outcomes. —A i | iI0N | B HHLA3 0.94 0.04586 We hypothesize that the wild-type CYP3A5 variant (*1), more prevalent in (AA) prostate

ERE | 1R 0 | | :z‘zj: DECR1 0.7 0.0233 cancer patients, promotes aggressive disease and therapeutic resistance through a

Relevance tO VA | | BIER ] | 0 T B s o5 : ' novel CYP3A5/AR/TCF4/B-catenin signaling axis. Future studies will investigate the

LT [ | O CE [ | A | | |s5T7804 THTPA -2.02 0.03348 functional role of CYP3A5 in regulating TCF4 signaling in prostate cancer using patient

. . ' - HEEEE EEE L] | | g | A IREnd | :;6?;81—21“51 NEFH 324 0.04586 samples and in vitro models. We will:

“ Almost 90% of the VA population are males and 50% of this population Is over 65 - T TR CUERRRCERT B EJ J Tl CERERTEET Tm o e < Analyze protein expression and localization of CYP3A5, AR, nuclear B-catenin, nuclear
ygars .of age.whlch Is very close to the average age of prostate cancer patients at u | | | | | LL.LJ w L] u ‘ | LU LHELL,U ‘ ‘ | | | % | L'u:gj Table 3: Differentially expressed genes in PC patients TCF-4, nyclgarJNK, and nuclegr NFAT in PC tumpr samplgs from NHWA and.AA patients.
first diagnosis (67 years). - ,l — , carrying wild type CYP3A5 (*1). List of genes differentially *» Employ in vitro models to elucidate the mechanism by which CYP3A5 *1 variant regulates
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