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• many molecules influence cell life

• most important molecule: methyl group added to DNA

• methylation changes how DNA can be copied in the cell



Methylation Data
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Methylation Data: Interesting for Biomedical Research
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Methylation Data: Interesting for Privacy Research

4

C

H

H

H

different environment

disease

smokes?

stressed?

has cancer?

1



Methylation Data Format
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∈ 𝑅 0,1
𝑛 𝑛 = 450000

[ …0.0, 1.0, 0.6, 0.6, 0.3, 0.3 … ]
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Motivation
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methylation sequencing:
costly process



Motivation: The Problem
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Motivation: The Problem
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Motivation: First Step Towards Solution
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Motivation: First Step Towards Solution
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Motivation: Our Solution
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Attack: Estimation of yes Answers
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Attack: Estimation of yes Answers
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Attack Evaluation
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Attack Evaluation
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10 queries,
10 bins:

> 0.9 AUC
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Defense Idea
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Defense Idea: Differential Privacy
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Our Defense in Detail: SVT2
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Why the Name SVT2 ?

our SVT2:

d + y < T + z and p + y < T + z ?
or 

d + y’ ≥ T + z’ and p + y’ ≥ T + z’ ?

sparse vector technique (SVT):

d + y < T + z? 

what is considered not to consume privacy budget 
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Measuring Utility: Researcher
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Measuring Utility: Attacker
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Measuring Utility: Attacker
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Defense Evaluation
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Defense Evaluation
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Defense Evaluation
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Defense Evaluation
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