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Introduction

Female exclusion 
in research

Poor levels of inclusion of females in biological 
research

Research on human volatiles and vector 

attraction is no exception.

Common justification: alleged inconsistency 

caused by female reproductive biology.

Problematic: partial representation of the 

population.
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Introduction

Research 
questions

Does it impact mosquito attraction?

Is there a sex signature in skin 

volatiles?

Does the body odour vary 

consistently throughout the 

menstrual cycle?
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Methods

Skin volatile 
collections
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Repeated collections and analyses of skin 
odour profiles from female subjects (and male 
controls) at 3 timepoints.
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Methods

Skin volatile 
analysis
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Pegasus GC-HRT+ 4D High resolution TOFMS

• Columns: Rxi-5ms, DB17ms

• Detector: TOF

Processing Software: GCImage



Results

Sex differences
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Mixed-Effects PLS-DA Analysis (individuals as random factor)

Random Forest analysis

Accuracy = 75%
Top 10 compounds:

1.  Alloaromadendrene oxide-(2)

2. 17-Octadecynoic acid

3. 2-heptadec-7-ynoxyoxane

4. Octyl tetracosyl ether

5. 7-Decen-1-al

6. Undecanal

7. Heptacosane

8. Trimethyl-Cyclotetradecatetraene

9. Benzyl oleate

10. Pogostol



Results

Menstrual cycle 
differences
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Mixed-Effects PLS-DA Analysis (individuals as random factor)

Random Forest analysis accuracies

51.79%

57.41%

82.26%



Results

Menstrual cycle 
differences
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Overlap with Random Forest Top 20:

C400: Carbonic acid, dichlorophenyl methoxyethyl ester

C231: Methenamine

Limma analysis: Fertile vs. Menstrual



Results

Menstrual cycle 
differences
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Overlap with Random Forest Top 20:

C717: complex methyl-cyclohexane

C502: Trimethyl-pentadecanol

C274: Heptadecane

C104: Propanoic acid

C372: Methyl jasmonate

C189: Octenoic acid, tridecynyl ester

Limma analysis: Menstrual vs. Luteal



Results

Menstrual cycle 
differences
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Overlap with Random Forest Top 20:

C231: Methenamine

C372: Methyl jasmonate

C352: Decanal

C558: 2-heptadec-7-ynoxyoxane

C604: dimethyl-hexahydronaphthalenylpropenol

C581: 2-Methyl-1-undecanol 

Limma analysis: Luteal vs. Fertile



Results

Mosquito 
behaviour
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a b b b b

Females

Linear mixed effects model (individuals as random factor)

+ CO2



Results

Mosquito 
behaviour
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Linear mixed effects model



Take-home message

Mosquito assay
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No sex preferences

No preferences for any 

menstrual cycle phases
Stable attraction for 

participants

GCxGC-MS analysis
Sex differences

Menstrual cycle differences
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