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Supplementary Methods

Sample sets:
We analyzed 6 different sample sets:

(1)

(2)

()

(4)

()

Denoted “INNSBRUCK”: Primary ovarian cancer samples (n=134, 24-87 years,
median 62.7 years at diagnosis, Additional data file 2): All patients were treated at
the Department of Obstetrics and Gynecology of the Innsbruck Medical University,
Austria between January 1989 and February 2000. The study was approved by the
ethical committee of the Medical University Innsbruck (reference number: UN4044).
Tumor specimens were obtained immediately after surgery and then evaluated by a
single pathologist. One part of the tissue was pulverized under cooling with liquid
nitrogen and stored at -70°C, and one part was formalin fixed and embedded in
paraffin. Of the 134 patients, 34 received single agent Carboplatin, 29 combined
Carboplatin and Paclitaxel, 55 combined Cisplatin and Cyclophosphamide, and 16
did not receive chemotherapy (13, 2 and 1 who had FIGO stage I, Il and Il
respectively). After primary treatment, all of the patients were monitored at intervals
increasing from 3 months to 1 year until death or the end of the study.
Clinicopathological features are shown in Table 1. The median survival time was 3.8
years.

Denoted “GRONINGEN”: Primary ovarian cancer samples (n=175, 21-83 years,
median 60.0 years at diagnosis, Additional data file 4): All patients were treated at
the University Medical Center in Groningen, Netherlands between 1990 and 2003
and most of the samples have been described recently. Clinicopathological features
are shown in Additional data file 4. The median survival time for all patients in this set
which consisted only of stage IIl/IV patients was 2.1 years.

Denoted “TCGA”: Primary ovarian cancer samples (n=342, serous ovarian cancers,
median 58 years at diagnosis; 316 received Carboplatin-based chemotherapy),
analyzed within The Cancer Genome Atlas (TCGA) program, and for which DNAme
data were publicly available (24) (Additional data file 5). The median survival time for
all patients in this set was 2.6 years.

Denoted “EUROPE”: Primary ovarian cancer samples from three European Cancer
centres (Leuven, Oslo, Rotterdam; n=206, median 58 years at diagnosis, Additional
data file 6). The median survival time for all patients in this set was 3.4 years.
Denoted “BERGEN”: Primary ovarian cancer samples from Bergen (n=49): see
Additional data file 10.



(6) Denoted “ROCHESTER-MAYO”: Primary serous ovarian cancer samples from the
Mayo Clinic in Rochester, MN, USA (n=174): see Additional data file 19.
High grade serous ovarian cancer samples (n=15) to assess HOTAIR expression in ISH

experiments were provided by the University of Southern California, CA, USA.

HOTAIR expression:
Total cellular RNA was extracted from the tumor specimens by the acid guanidium

thiocyanate-phenol-chloroform method, as previously described (Widschwendter et al.,
2000). Reverse transcription of RNA was performed as previously described (Muller et al,
2003). Primers and probes for HOTAIR were designed using Primer Express (Applied
Biosystems, Foster City, CA, USA). BLASTN searches were conducted (Gupta et al, 2010)
to confirm the total gene specificity of the nucleotide sequences chosen for the primers and
probes. To prevent amplification of contaminating genomic DNA, the probe was placed at
the junction between exon 4 and 5 [(amplicon location: NR_003716; 421-514). Forward: 5’-
TGT AAT TGC TGG TTT AGG TTG CA-3’; Reverse: 5-CTG GCA GAG AAA AGG CTG
AAA T-3’; TagMan Probe: 5 FAM-TTC TCT CGC CAA TGT GCA TAC TTA TAA G-3'BHQ1]
or exon 2 and 3 [(amplicon location: NR_003716; 216-285). Forward: 5-TCC CGG AGG
TGC TCT CAA T-3’; Reverse: 5-AGG CTT CTA AAT CCG TTC CAT TC-3’; TagMan Probe:
5 FAM-AGA AAG GTC CTG CTC CGC TTC GCA-3'BHQ1]. Primers and probes for the
TATA box-binding protein (TBP; a component of the DNA-binding protein complex TFIID;
was used as endogenous RNA control) were used according to Bieche et al (1999).
Specificity of all reactions for mRNA only was confirmed prior to use. Real-time PCR was
performed in triplicates using an ABI Prism 7900HT Detection System (Applied Biosystems,
Foster City, CA) as previously described (Muller et al, 2003). The standard curves were
generated using serially diluted solutions of standard cDNA derived from the HOC-7 or
A2780 ovarian carcinoma cell-line. The mean (standard deviation) for TBP Ct values was
27.2 (1.2) for the Innsbruck set and 26.5 (1.2) for the Groningen set. Samples in which
HOTAIR was not amplified by real-time PCR after 45 cycles were classified as HOTAIR-ve.

Ovarian cancer cell line experiments and stable expression of HOTAIR:

We analysed SKOV3IP, OVCAR8 and A2780 ovarian cancer cell lines which were
maintained in RPMI media (Sigma) with 10% FBS (Appleton Woods). The HOTAIR and
LacZ constructs were kindly provided by Dr. Chang (Stanford) (Gupta et al, 2010). Retroviral

particles were produced by transfection of HEK293T cells with 1.5 pyg each of HOTAIR-
LZRS and LacZ plasmids along with 1 pg each of MLV gag-pol expression plasmid pCMVi
and VSV-G expression plasmid pMDG. Cell lines were infected and HOTAIR/LacZ

3



overexpressing cells were obtained by single cell cloning. The HOTAIR expression of each
cell clone was determined by real-time PCR. The LacZ expression was examined by X-Gal
staining. DNAme of LacZ and HOTAIR transfected cells was analysed after various

passages in cell culture.

Detailed Statistics:

To test for differences in categorical variables, we used the Chi square test. Impact of
HOTAIR expression on ovarian cancer survival was ascertained using log rank test and
Kaplan Meier curves. To demonstrate the effect of HOTAIR expression on DNAme patterns,
we first performed univariate analysis to rank CpGs according to their association with
HOTAIR expression. Since DNAme data is not normally distributed, we performed this
analysis in two distinct ways: (i) using the non-parametric Wilcox-test P-value to rank CpGs
and Somers rank correlation (Dxy) to identify CpGs hypermethylated or hypomethylated in
HOTAIR expressors, (i) using the parametric t-test. Both algorithms yielded very similar
rankings (very strong overlap of top ranked CpGs), and since the t-test identified CpGs with
larger effect sizes, we adopted a parametric approach to derive a HOTAIR associated
DNAme signature. Specifically, we first identified the 5000 most variable CpGs and then
used the shrunken centroids method (Prediction Analysis for Microarrays in R (PAMR))
(Tibshirani et al, 2002) to (i) rank the selected CpGs according to differential methylation
between HOTAIR expressors and non-expressors and (ii) to also derive a corresponding
DNAme signature. We used ten-fold internal cross-validations to identify an optimal DNAme
signature composed of the top 67 PAMR ranked CpGs (Additional data file 7) at an
estimated false discovery rate (FDR) of approximately 0.17. The FDR was estimated using a
permutation scheme and the relatively low FDR demonstrated the presence of a genuine
DNAme signal associated with HOTAIR expression. For PCGT enrichment analysis we
relaxed the threshold to include the top 500 ranked CpGs (FDR<0.3), and divided the 500
into the 233 which were hypermethylated and the 267 which were hypomethylated in high
HOTAIR expressors. To construct a single-sample DNAme- based classifier that could
unambiguously assign any given sample to a low or high HOTAIR expression group, we first
computed correlation scores (Pearson correlation) between the 67 CpG signature and the
DNAme profile of each sample in the training set (“INNSBRUCK” Set). An optimal cut-off
(value=-0.16) in these correlation scores was then determined by ROC analysis to ensure at
least 80% sensitivity and specificity in predicting HOTAIR expression with the “surrogate” 67
CpG DNAme signature.

Validation Analysis: For each sample from the independent cohorts, we computed the
correlation between the 67 CpG DNAme signature and its DNAme profile and this correlation
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score was then used in Cox-regressions to determine the association between the signature
and outcome. Assignment of samples into surrogate high/low HOTAIR expression groups
was determined using the previously determined cut-off value of -0.16 (from the training set),
i.e. samples with a correlation score between the 67 CpG DNAme signature and its DNAme
profile less than -0.16 were assigned into the surrogate low-expressor group, with the rest

assigned to the surrogate high-expressor group.
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