
Supplemental Materials and Methods 

 

Freeze-dried black raspberry (BRB) powder 

Fresh frozen black raspberries (Jewel variety) were purchased from The Stokes Raspberry Farm 

(Wilmington, OH).  The berries were harvested by an over-the-row harvester, washed, put in plastic 

buckets and the buckets placed in a -20°C freezer within two hours of picking.  The berries were then 

shipped frozen to Van Drunen Farms in Momence, IL for freeze-drying, and the dried berries were 

ground into a fine powder.  The powder was shipped frozen to The Ohio State University (OSU) where it 

was kept at -20°C until use in the trial.   

The Dale Stokes Raspberry Farm, where the berries were grown and harvested, is inspected 

each year by the Ohio Department of Agriculture and maintains a Frozen Food License.  All procedures 

performed at Van Drunen Farms were in accordance with Good Manufacturing Practices (GMP).  In 

addition, another 100 g sample of berry powder was analyzed for potential contamination with 

pesticides, herbicides and fungicides by Covance Laboratories (Madison, WI).  Covance performed an 

FDA Pesticide Analysis Manual Screen on the berries that identifies known fungicides, herbicides and 

pesticides.  The berry powder used in this trial had only a trace quantity of one herbicide (approx. 10 

times lower than the amount allowed in food by FDA standards) and was deemed safe to consume by 

FDA standards.  

 

Immunohistochemical staining and computer-assisted image analysis 

Baseline and end-of-study (EOS) adjacent normal tissue and adenomas were cut into 4 �m 

sections and placed on slides. The slides were placed in a 60°C oven for 1 hr, cooled, deparaffinized, and 

rehydrated through xylenes and graded ethanol solutions to water.  All slides were treated for 5 min 

with a 3% H2O2 solution in water to block endogenous peroxidase.  Antigens were retrieved by placing 



the slides in a vegetable steamer in Dako Target Retrieval Solution for 25 min, after which they were 

cooled for 15 min.  The slides were then placed on a Dako Autostainer for automated staining with 

primary antibodies to either Ki-67, cMyc, p16, DNMT1, DNMT3b, or TUNEL for 1 hr at room 

temperature. 

The ApopTag Plus Peroxidase In Situ Apoptosis Detection Kit (#S7101, Chemicon, Temecula, CA) 

was used for TUNEL staining following the manufacturers’ instructions. 

We were assisted by a pathologist (Dr. Wendy Frankel) in the selection of stained areas within 

adjacent normal and adenomas for quantification of specific antigens. For all antigens, up-to 30 whole 

crypts of normal epithelium and 30 fields of adenomas collected at each time point per patient were 

analyzed and the staining intensities quantified by image analysis software.  Quantification of Ki-67 

staining in normal crypts was done in the proliferative region; i.e., approximately the lower 1/3rd of each 

crypt.  

 

Laboratory analyses 

B. Analysis of DNA methylation 

4. MBDCap-seq, mapping and normalization for genome-wide methylation analysis. 

Methylated DNA was eluted by the MethylMiner Methylated DNA Enrichment Kit (Life 

Technologies, Grand Island, NY).  DNA was sonicated and captured by Methyl-CpG-binding domain 

(MBD) proteins.  The methylated DNA was eluted in 1 M salt buffer for precipitation.  Approximately 1 

μg of eluted DNA was precipitated by glycogen, sodium acetate and ethanol, and resuspended in TE 

buffer (10 mM Tris plus 1 mM EDTA, pH 8.0).  The eluted DNA was used to generate libraries for 

sequencing.  MBDCasp-seq libraries were sequenced using the Illumina HiSeq 2000 (Illumina, Inc., San 

Diego, CA).  Image analysis and base calling were performed using the standard Illumina pipeline 



protocol.  Sequencing reads were mapped by their ELAND algorithm.  Unique reads, up to 36 base pairs, 

were mapped to the human reference genome (NCBI37/hg19), allowing up-to two mismatches.  

Identification of the differentially methylated regions was achieved by comparing differences in 

methylation values between adjacent normal tissues and adenomas before and after BRB treatment.  

The results were validated using Pyrosequencing.   


