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HDAC Screening Identifies the HDAC Class I Inhibitor
Romidepsin as a Promising Epigenetic Drug for Biliary
Tract Cancer

Christian Mayr, Tobias Kiesslich, Sara Erber, Dino Bekric, Heidemarie Dobias, Marlena Beyreis, Markus Ritter,

Tarkan Jager, Bettina Neumayer, Paul Winkelmann, Eckhard Klieser, Daniel Neureiter

Gene Name | Forward Primer (5‘-39) Reverse Primer (5°-3°)

HDAC1 GGATACGGAGATCCCTAATG CGTGTTCTGGTTAGTCATATTG
HDAC2 GGTCATGCTAAATGTGTAGAAG | GTCTGGTCCAAAATACTCAAAG
HDAC3 AAAACCTGAAGATGCTGAAC CCTGCTATAGTTCTCCTCAG
HDAC4 AAAAGAGACCAGATGAGGAG AGACAGACAGACAAGAGAAC
HDACS AGAATGGATTTGCCATCATC TGGCTACAGAGTTGAAGAAG
HDACG6 AAAAGGAAGAGCTGATGTTG GATGCAGATAAACTGAGTCG
HDAC7 CTTTCAGGATAGTCGTGATG ATTTGGCAGAAACATGGTAG
HDACS8 CAGCATAGGTCCTGATTATG TCCCTTTGATGTAGTTGAGG
HDAC9 AAAGAGAGAATTTCACCTGG GAAAGCAGTTTGTTCATGTG
HDAC10 GATATCACATTGGTTCTGCC ATCCCATCTAAGAGGTACAG
HDAC11 TAATGAGCTCAAGAGGAAGG TCAAACAGAAACTTGATGGC
beta-actin GACGACATGGAGAAAATCTG ATGATCTGGGTCATCTTCTC

Figure S1. Primer sequences used for evaluation of HDAC expression in biliary tract cancer cells (all purchased at Merck;

KiCqStart® SYBR® Green Primers).
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day 1: seed cells, all wells: 100 pl 10% DMEM day 5: measure fluorescence, panel A: for direct drug's fluorescence (without resazurin)
day 2: wash once with 100 ul 0% DMEM replace SN with resazurin-containing 0% DMEM
add 100 ul 0% DMEM #* drugs measure fluorescence, panel B: for drug's fluorescence after 1 hr incubation in presence of resazurin

Figure S2. Analysis of autofluorescence of HDAC inhibitors after 72 h. (A) Measurement of direct drug’s fluorescence
(without addition of resazurin) of various concentrations (including the highest used concentration) of the used HDAC
inhibitors compared to untreated cells (UTC) and blank. (B) Fluorescence of HDAC inhibitors compared to untreated cells
and blank using the resazurin assay. Data are presented as mean value of n > 4 technical replicates + standard deviation.
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Figure S3. Expression profile of HDACs 1-11 in the used BTC in vitro model and non-tumor MMNK-1 cells. (A) mRNA

levels. (B) Protein levels of HDACs 1-11 in BTC cell blocks and MMNK-1 cells measured by immunohistochemistry. Data
are presented as mean value of at least three individual biological replicates. Abbreviations: BTC, biliary tract cancer; n.d.,

not detectable.
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Figure S4. Statistics for Figures 2A-F. Significant differences in cell viability between treated and untreated samples were
calculated by paired t-tests. * (light green) indicate significant (p < 0.05) and ** (dark green) indicate highly significant (p <
0.01) results, respectively.
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Figure S5. Reduction of cell viability of BTC cells by romidepsin using the SRB assay. Cells were seeded as described in
the material and methods section. After 72 h of incubation with romidepsin, cells were fixed at 4 °C for 1 hour, washed

and incubated with the SRB substrate for 15 min in the dark according to the manufacturer’s protocol. After air-drying,

samples were incubated with the solubilization solution and absorbance was measured at 565 nm using the Tecan Spark
multimode reader. (A) BTC cells were incubated for 72 h with romidepsin. Shown are viability data related to untreated
controls (UTC). (B) Comparison of ICso values of the tested cell lines based on four parameter logistic regression. Data are
presented as mean value + SEM related to untreated control cells of at least three individual biological replicates. Abbre-

viations: BTC, biliary tract cancer.
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Figure S6. Statistics for Figures 4 A and B. Significant differences in cell viability between treated and untreated samples

were calculated by paired t-tests. * (light green) indicate significant (p < 0.05) and ** (dark green) indicate highly significant

(p <0.01) results, respectively.
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Figure S7. Evaluation of combined romidepsin and cisplatin treatment. Simultaneous treatment of romidepsin-sensitive
TFK-1 cells with a dilution series of cisplatin and 0.5 nM romidepsin for 24 h (A), 48 h (B) and 72 h (C), respectively. (D)
Simultaneous treatment of BTC cells (without KKU-055 and TFK-1 cells) with romidepsin and cisplatin for 72 h. The left
bar (white) represents the cytotoxic effect of 0.5 nM romidepsin as a single treatment. Data are presented as mean value
of at least three individual biological replicates. Abbreviations: BTC, biliary tract cancer.
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Figure S8. ROC analysis. For HDAC 1 (A) and HDAC 2 (B), the receiver operating characteristics (ROC) were used for
determination of a (discrimination) HDAC expression threshold separating clinical cases according to their survival status
including the Youden Index (J) indicating the threshold with the highest discrimination power.
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Figure S9. In silico analysis for HDAC 1 and HDAC 2 expression / survival data using GEPIA ((http://gepia.cancer-pku.cn
accessed date 06/2021; see Tang, Z. et al. (2017) GEPIA: a web server for cancer and normal gene expression profiling and
interactive analyses. Nucleic Acids Res, 10.1093/nar/gkx247). (A) HDAC 1 and HDAC 2 are overexpressed in BTC tissue
compared to adjacent non-tumor tissue. (B) Survival analysis (default cut-off value = median HDAC 1/2 score).
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Figure S10. Calculation of logistic regression-derived p-values for HDAC 1 (A) and HDAC 2 (B). The graphs indicate the
high discrimination power of the calculated Youden-index as well as the discrimination potential of the time-dependent
mean and median values (t = 24 months) for HDAC 1 (A) and HDAC 2 (B), respectively.



Cancers 2021, 13, 3862 13 of 13

. oy i 6 S R
R 5 i e B8 A ¢ 10 D M g 8 Bs 58
P = ——— = ! g D ——— —— | —— Sl 2» | —— -
éw —— — | ra Iy e Pt gl,: °
.
- ¢ - 2 2
H3 8 8 8 ¢ 8 ¢ _ :
wwuw 8 8 8 8 w M3 3 4 B % 3 3 F
———me oo & 2 3 8 8 FE 403
Figure S11. Original (uncropped) blots for Figure 3.
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Figure S12. Original (uncropped) blots for Figure 5.



