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Dose Response Analysis



Module Overview

The module offers dose response analysis to quantify relationships between the 

concentration of a chemical and its effects on metabolomics profiles

✓Providing necessary processing, normalization  and differential expression analysis 

to select promising features;

✓Perform curve fitting on those selected features against a suite of linear and non-

linear models (currently 10 methods);

✓For each feature, computing its benchmark doses (BMD) based on the selected 

model



Content

❑ 1. Introduction;

❑ 2. Choose the Module;

❑ 3. Data Preparation;

❑ 4. Dose-response Analysis;

o 4.1 Data upload

o 4.2 Data integrity check

o 4.3 Data filtering and normalization

o 4.4 Identification of features associated with 

dose

o 4.5 Curve fitting

o 4.5 Feature-level BMDs

❑ 5. Download Results.



The problemBackground

• Dose-response analysis is 
commonly used in toxicology and 
pharmacology for understanding 
how varying concentrations of a 
chemical can impact a biological 
system.

• It plays a pivotal role in risk 
assessment of chemical 
exposures. 

• A key output of dose-response 
analysis is the benchmark dose 
(BMD), the dose at which a 
chemical would cause a 
predetermined change in a 
physiological response.

Data Formats

• Both targeted and untargeted 
metabolomics data are accepted

• Dose-response experiment 
design includes a control group 
(dose = 0) and at least three 
different dose groups, typically 
with the same number of 
replicates in each group. 

• The data required for processing 
should be a csv file, which has 
been correctly formatted.

Expected Results

This module provides user 

comprehensive results on feature 

level dose response analysis:

i. Dose response models and 

associated BMD summary table;

ii. Visualizing the fitted dose 

response curves of individual 

features;

iii. Estimated metabolomic-level 

point of departure (mPOD)

1. Introduction



2. Choose the Module

Go to MetaboAnalyst (https://www.metaboanalyst.ca), and select the module

https://www.metaboanalyst.ca/


3. Data preparation

Sample Name (1st row)

Dose values of different 

sample (2nd row)

Feature intensities or 

responses. The features 

can be metabolic 

features or compounds 

from metabolomics.

It is noted that this data table can be 

formatted as transposed with name 

and does values located in the 1st

and 2nd column, respectively.



4.1 Dose-response data upload

At least three different dose 

groups with same number of 

replicates are required



4.2 Data integrity check



4.3 Data filtering and normalization



4.4 Identification of features associated with dose



4.5 Curve fitting

Computing BMD requires a mathematical model describing the dose response curve – a 

process called curve fitting 



4.6 From feature-level BMDs to metabolomics-POD 

Detailed BMD summaryUsing BMD distribution to estimate mPOD



5. Download results

All results can be 

downloaded here.



In summary

If you have any questions, please read/post 

into OmicsForum (www.omicsforum.ca)

Or contact us:

zhiqiang.pang[at]xialab.ca

jeff.xia[at]xialab.ca

● Dose response data require special design –

at least three doses and three replicates per

dose are required

● Three basic steps are involved in dose

response analysis require

1. Identify potential features of interest showing a 

relationship with dose - this is achieved using 

regular differential expression analysis;

2. Perform dose-response curve fitting against a 

suite of linear and non-linear models;

3. Determine the concentration at which the fitted 

curve departs from the values in the control group 

(i.e. benchmark dose or BMD).

● The process can be computing intensive

when there are a large number of features (i.e.

LC-MS peaks from untargeted metabolomics)

http://www.omicsforum.ca/
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