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Anticancer effects of suberoylanilide hydroxamic Acid (SAHA) in esophageal squamous cell carcinoma

Short Title:
SAHA in esophageal cancer

Author Block: Ching Tzao, Ban-Hen Chen, Ting-Yun Hsu, Guang-Huan Sun, Shi-Hwa Chiou, Shih-Chun Lee. Tri-
Service General Hospital, National Defense Medical Center, Taipei, Taiwan, Veterans General Hospital, Taipei,
Taiwan

Abstract:

Background: Histone deacetylation, one of the major histone modifications, is known to be associated with
tumorigenesis and cancer progression. A histone deacetylase (HDAC) inhibitor, suberoylanilide hydroxamic acid
(SAHA) has been used in clinical trials to treat cancers other than esophageal cancer. We aimed to anticancer effects of
SAHA for esophageal squamous cell carcinoma (ESCC) in vitro and in vivo. Methods: Six ESCC cell lines, KYSE 70,
150,170, 510 (kindly provided by Dr. Yutaka Shimada at University of Toyama, Japan), CE48-T/VGH, and CE81-
T/VGH were treated with SAHA (2 gm for 48 hrs). Cell viability was measured by MTT assay and cell migration was
measured by trans-well migration assay, respectively. Proportions of cells in different phases of cell cycle were counted
by flow cytometry. Apoptosis of ESCC cells was analyzed by Annexin-V staining kit with flow cytometry. Western
blot was used to determine cell cycle regulatory proteins such as edkl, 2 and their corresponding coupled cyclins A, B1
for G2 arrested cell lines as opposed to cdk 4 and D1 for G1 arrested cell lines. In addition, expression of G1 inhibitory
tumor suppressors, p21, p53, Rb, and p27 were studied in cell lines with G1 arrest. A tumor xenograft model using
nude mice inoculated with KYSE 510 was used to determine effects of SAHA (50mg/kg/day, ip. 5 days a week) in vivo
on tumor growth along with analysis of expression of cyclin D1, p21, p53, Rb, and p27 in grafted tumors. Effects in
reversing histone acetylation by SAHA was confirmed by Western blot of acetylated histone 3 (H3) and 4 (H4).
Results: Significant inhibition in cell survival and migration was induced by SAHA in all cell lines except KYSE 170.
SAHA effectively reversed acetylation of H3 and H4. G1 | arrest was observed in CE48-T/VGH, CE81-T/VGH,
KYSE 170 and 510, whereas G2 arrest was observed in KYSE 70 and 150. Protein expression of cdk 4, cyclin DI
decreased in SAHA-treated G1 arrested cell lines, whereas expression of cdk 1, 2, cyclin A and Bl decreased in G2
arrested cell lines. Expression of p21, p27, and Rb increased 24 hrs after treatment with SAHA in G1 arrested cell lines.
Higher dose of SAHA at 10 M induced significant apoptosis of KYSE 510 cells at 24 and 48 hr. SAHA significantly
inhibited tumor growth in vive from day 16 to day 52 after SAHA treatment with a significant decrease in expression of
cyclin DI and p21 in KYSE 510 grafted tumors. Conclusion: G1 arrest with concomitant down-regulation of cdk 4,
eyelin D1 and up-regulation of G1 inhibitory tumor suppressors is one of the major mechanisms responsible for
inhibition of tumor growth by SAHA treatment. SAHA effectively inhibited tumor growth of ESCC in vitre and in
vive. Our results suggested that SAHA may serve as a potential epigenetic treatment for ESCC while elucidating in part
mechanisms responsible for its anticancer effects.

Author Disclosure Information: C. Tzao, None; B. Chen, None; T. Hsu, None; G. Sun, None; 8. Chiou, None; S.
Lee, None.
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Wr{43: tzao@yahoo.com

February 3, 2009

Re: AACR 100th Annual Meeting 2009 in Denver, CO
Temporary Abstract Number: 1061
Title: Anticancer effects of suberoylanilide hydroxamic Acid (SAHA) in esophageal squamous cell carcinoma

Dear Dr. Tzao:

Your above-referenced abstract has been scheduled for presentation in a Poster Session at the 2009 AACR Annual
Meeting in Denver, CO and will be published in the 2009 Proceedings of the American Association for Cancer
Research. Presentation information pertaining to your abstract is below:

Session ID:  Experimental and Molecular Therapeutics 32
Session Date and Time:  Tuesday, April 21, 2009, 1:00 PM
Location: Hall B-F, Poster Section 34
Permanent Abstract Number: 4613

Please refer to the printed Final Program (distributed onsite) or the online Annual Meeting Itinerary Planner
[available in mid-March through the AACR Website at http://www.aacr.org] for the exact location of your
presentation.

Instructions for Presenters in Poster Sessions can be found on the 2009 AACR Annual Meeting home page:
http://www.aacr.org/page15991 .aspx

NEW IN 2009! DISCOUNTED POSTER CREATION/PRINTING AND DELIVERY SERVICE

The AACR has contracted with Marathon Multimedia to provide their Call4Posters service to Annual Meeting
presenters at a discount. Accepted poster presenters can use the Call4Posters application to create, format, and print
their posters on a range of high-quality paper stocks. For an additional fee, presenters can have their poster shipped
directly to the Annual Meeting and pick up their posters onsite beginning the day before the meeting. Accepted
poster presenters will receive detailed information about the Call4Posters service in a separate e-mail in late
February 2009.

Poster Session presenters at the AACR Annual Meeting must register for the full meeting at the rate appropriate to
their membership status and obtain their own hotel accommodations. Registration and housing information are
included below:

Advance Registration Deadline: March 10, 2009
Online Registration
http://www.aacr.org’/home/scientists/meetings--workshops/aacr-100th-annual-meeting-2009/registration.aspx

Housing Deadline: March 11, 2009
Online Housing System

http://www.aacr.org’/home/scientists/meetings--workshops/aacr-100th-annual-meeting-2009/accommodations.aspx

Online Travel Information and Reservation System
http://www.aacr.org’home/scientists/meetings--workshops/aacr-100th-annual-meeting-2009/travel.aspx
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