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ABSTRACT RESULTS

Background: Anaplastic thyroid carcinoma (ATC) is a highly aggressive Comparison of class | and I/11 HDAC inhibitors Identification of HDAC1 and HDACG6 as repressors of RhoB

undifferentiated carcinoma with a mortality rate near 100%. This high

mortality rate I1s due to a multiplicity of genomic abnormalities resulting In B C A C D
the lack of effective therapeutic options. In order to find and apply effective Dose out curves Cell death HDAC screen
targeted therapies, new molecular targets need to be discovered. Our lab | Saes Milhydroxamate = T | e T ?  RhoB promoter
nas previously identified that the upregulation of RhoB Is therapeutically o T

peneficial in ATC and can serve as a molecular target. Methods: For studying oo l | Il |
RhoB and its epigenetic regulation, HDAC inhibitors and HDAC shRNAs are § v IC50 ~ 400 M, 250 M Lotz || |||
used to examine the downstream effects of upregulated RhoB. | F oo e
Results:RhoB is repressed by HDAC1 and, for the first time, we identify N U

HDAC6 as another repressor of RhoB. Both HDAC1l and HDAC6 are e | Y e

overexpressed in ATC and we find that RhoB has divergent downstream D A = g THI-16T TH-29T . Class, IV : ]
targets depending upon which HDAC is inhibited. When HDACL1 is inhibited by o | R e PR e A S ol 3 ——r T . .

romidepsin or by shRNA, RhoB upregulates p21 leading to cytostasis. S o0 | : THI-16T THJ-29T
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However, HDACG6 inhibition by belinostat, vorinostat, or shRNA leads to RhoB ﬁ RhoB dependence Vor Rom Cell death
RhoB shRNA s A0Z 16T nontarget ° A031%Tatré9;<1:1 789 9 AD4 16T HDACG 3384 Flgure 2 A LUleerase

mediated upregulation of BIMg, resulting in apoptosis. Interestingly, these - . nontarget  [RnoB 839 ShRNA BT B e

) : : . \ | . THJ-16T T 1l RhoB ‘ -] momarget | =1 HDAc1789| - HDACe33s4 | RNOB reporter assay for

divergent pathways can be flipped between the two, through the bilateral - - . . o
screening transcription

_ ] ] ] _ ] vorinostat, log [nM]
regulatlc_)n of RhoB. When p2l1 is silenced, rc_)mld_epsm can now Induce regulation by HDACs
apoptosis through RhoB->BIM; When BIMg, Is silenced, the effects of * | - e || esesm | from class |, Il and IV. B.
belinOStat and VOrinOStat nOW Shift tO RhOB%le Ieading tO CytOStaSiS. The - : B—actin D W S S G C——— Ve 4 D G “1‘ .'.‘\_ ::1\-.,:3:2‘.:" '--\S'::\‘" ﬂ ’ d{* e !\02%952::;target ° AasngF:):owae “ cusngFHtoz,;\Aceaaaa ImmunOh|StOChem|Stry

i . . S . . - - E. | RhoB * v A ™ A % o oy ~ > SN vkt VB D R 2 ntarget] - HDAC1783] ]  HDAGG 3384
combination of these HDAC inhibitors with paclitaxel also yields divergent * | A Quantitation & & A A B S AT S ; 5" - for HDAC1 and HDACG

= - = = = - - - ctri Bel Vor Rom ctrl Bel Vor Rom ™ Ny Ny N N - .
results. Belinostat and vorinostat in combination with paclitaxel results iIn | 180 Dank ontast [ Riod 858 < nRNA exhibited increased
' 1 Figure 1. A. Dose out curves of cells treated for 72 h with the expression in ATC when

synergy and this can be reversed when BIMg, is silenced. Romidepsin in | - | THI-29T I ST SRS
| ~ compared to normal

s 2 | _ ] s ] class /Il hydroxamate inhibitors: belinostat (PXD101) and H = 125873 na59 | B ) < i _ A
vorinostat (SAHA) and the cyclic peptide class | inhibitor: W R RS AT thyroid.

combination with paclitaxel has no synergy, but when p21l iIs silenced, h " romidepsin,log [oM] _ b
synergy Is invoked. Conclusions: Thus, to attain optimal therapeutic benefit, _ . | romidepsin (FK-228). B. Flow cytometry with propidium iodide Qe A5 STl CL Western blots of HDAC shRNAs also show divergent RhoB
drl_JgS that alter RhoB to favor B_lME_L mduce_d apoptosis should be_ employe_d. - : | for examining cell death. C. Western blots of BIMg, and PARP ol R TS enesi0e - 7 T pathways. D. Nontarget and HDAC1 / HDAC6 shRNA silenced
This study shows that the combination of either belinostat or vorinostat with : I I for indicators of apoptosis and p21 as an indicator of cell cycle el N P el i cells were selected for 24 h and then examined for 72 h cell
paclitaxel may prove to be an effective therapeutic option in ATC patients via Tl Bel Vor Rom cul Bel Vor Rom arrest. D. Nontarget and RhoB 839 shRNA silenced cells were 2221 proliferation. E. . After selection, cells were incubated for 72 h prior
de-repression of HDAC6 suppressed RhoB. gggmiﬁsg:’r Clle”fproclliferation E. V\f/festern blot analysis of RhoB (4 H=1290+123,n=23 |{7; H=184.2£104.n=%2 | {0 flow cytometry with propidium iodide.
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INTRODUCTION Flipping the RhoB—2>p21 and RhoB=2>BIM, pathway switch SUMMARY
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i ' ' : - target p21 562 Cell death Cell Cycle target BIM 541
Anaplastic thyroid carcinoma (ATC) represents only 1-2 % of all malignant thyroid ”ﬂ‘j@/ﬁ’,\ | ycle nontarge
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United States. No effective therapy or standard of care exists for ATC patients. It is a ' 0 wsres RhoB-dependent leading to induction of BIMg for promoting G2/M cell cycle

gﬁ % S-11.7

- - - - - : : : | 1.9% || 5 5.2% % G2-327 | < % G2 —16.5 BIMg, :
rapidly progressing cancer with median survival of 3 — 5 months upon diagnosis ] o ‘ ["" arrest and apoptosis.
(Smallridge et al 2009). Using genomic profiling, our work previously detailed a i R e =;D—L—smo Khob

BO4 p21 rom Cleaved

novel signaling pathway, RhoB, leading to antitumor synergy with the microtubule mmmmmm QT R GREL v SR SARD - * Romidepsin is a class | cyclic peptide HDAC inhibitor that is RhoB-dependent
Lo i i g i : = | = p om ctr om i
stabilizer, paclitaxel, in ATC. RhoB is a member of the Ras superfamily of a G il wor-sos| B xot1-ss 021 . leading to G1 cell cycle arrest.
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Isoprenylated small GTPases and iIs suppressed, but not mutated In numerous | 3.5% [14.7% s | | %eoozs| 5| | %ozo32s 8-actin

cancers. RhoB can induce apoptosis in transformed cells, but we previously found | = * HDAC1 and HDAC6 suppress RhoB and they are Anaplastic thyroid carcinoma
o | : ol LT HDACS inhibitor HDAC1 inhibitor

that RhoB upregulates p21 and induces cell cycle arrest (Marlow et al 2009). TEERS s mm  wSe Ty e s overexpressed in ATC patient tissues.
Knowing that HDAC1 suppresses RhoB mRNA via an inverted CCAAT box in the RhoB E l l
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promoter and the use of a class | HDAC inhibitor led to apoptosis, we reasoned that 1 nontarget ctr | Bel Vor Figure 3. A. Western blot analysis of the p21 562 construct demonstrated that * :
S . . . . ' . ., ., " ot~ R . . . HDAC1 and HDACG6 divergently regulate BIM and p21
HDAC inhibitors combined with paclitaxel may be an effective combinatorial therapy. ‘ hOI Ry aeiaa| ® Vo0 RhoB remained induced upon romidepsin treatment while BIM;, and PARP through RhoB g y reg P l l
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HDAC inhibitors have shown considerable potential as new antitumor agents which 1IN el T R N ¢ cleavage was induced when p21 was silenced. B. Cell death analysis showed that -
romidepsin does not induce cell death unless p21 is silenced. C. Cell cycle
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modulate acetylation by targeting histone deacetylases for inducing differentiation s

_ . ] g _ o ] st wamzs o b e & b 10T . . e . g - - - - G2/M
and apoptosis via transcriptional modulation. HDACs are divided into 4 classes 1 1m0 S 32 15 B 31 P e MR s analysis to examine shifting in the G1 phase and G2 phase reversal. D. Western When p21 is silenced, the pathway Is shifted to the BIM, ,l,

encompas_si_ng HDACs 1-11. In our current invest_igation_ com_paring clinically relevant " ot e . downstream targets effects. PARP cleavage was lost when BIM was silenced and
HDAC Inhibitors, we delineated novel RhoB-mediated signaling pathways dependent T P Y I I Bt S O © | % S~ 124 '

A : : % G2 -16.7 % G2 - 14.2 21 expression was induced. E. Cell cycle analysis after 24 h treatment with R : :
upon the class of HDAC inhibitor used that resulted in either cell cycle arrest or 2 > J Y * When BIM, Is silenced, the pathway is shifted to the p21 }{ m
3¢ JLatj,

cycle
arrest

BIM 541 cul |2 BIM 541 Bel BIM 541 Vor blot analysis using BIM 541 construct in THJ-16T cells were examined for apoptotic pathway. *
apoptosis

_ _ _ _ belinostat and vorinostat treatment was done to examine shifting in the G2 phase _
apoptosis. We can now predict apoptosis versus cell cycle arrest when using HDAC T N R T S and G1 phase reversal. cytostatic pathway.

inhibitors as well as antitumor synergy of an HDAC inhibitor with paclitaxel in ATC. -
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