
GLMM analysis of feeding behaviours in An. stephensi females (figure 1D, E) 

Data from D0 (day of emergence) were excluded from the GLMM analysis because newly emerged 
females show no feeding behaviour on this day, resul?ng in no variance in the response variable to 
model. 

Model 1: Whether the experimental groups differ in blood-feeding behaviour across age?  

Random variables: BioID (replicate iden7ty), larval.batch (larval batch) 

Fixed variables: Day(age), Group (co-housed vs virgin) 

model1 <- glmer(Bloodfed_binary ~ Day * Group + (1|BioID) + (1|larval.batch),  

                data = mosquito_data_filtered,  

                family = binomial) 

Model summary: 

 

 

 

 



Post-hoc analysis via es?mated marginal means (EM means) 

1) Age-effects within each group (p-value adjustment: Tukey’s method) 

 

 

 

 

 

 

 

 

 

 

 

 



2) Pair-wise comparison at each day (p-value adjustment: Bonferroni method) 

 

 

 

Conclusions: Blood-feeding probability of co-housed females increases with age. This trend is weaker in 
virgins.  

Mated females feed significantly higher than virgins as they age (D3-D5), the differences being most 
pronounced on D4.  

 



Model 2: Effect of ma?ng on the blood-feeding behaviour of co-housed females 

Random variables: BioID (replicate iden7ty) 

Fixed variables: Day(age), Ma7ng status (yes or no) 

model2 <- glmer(Bloodfed_binary ~ Day * Ma7ng + (1|BioID), 

                data = mated_only,  

                family = binomial) 

Model summary: 

 

 

 

 

 

 

 



Post-hoc analysis via es?mated marginal means (EM means) 

Effect of ma?ng (y) on each day (p-value adjustment: Bonferroni method) 

 

 

Conclusions: Within co-housed females, ma7ng status shows only a brief, significant effect on blood-
feeding on D3. The pronounced differences observed in the blood-feeding behaviour of virgin and co-
housed females on Days 4-5 (model 1) appear to be mediated by male presence rather than ma7ng per 
se, as mated and unmated females within the co-housed group show no significant differences during 
these 7me points. 



Model 3: Whether the experimental groups differ in their second-blood meal, across age? 

Random variables: BioID (replicate iden7ty) 

Fixed variables: Day(age), Group (co-housed vs virgin) 

model3 <- glmer(Bloodfed_binary ~ Day * Group + (1|BioID),  

                data = mosquito_data,  

                family = binomial) 

Model summary: 

 

(note: PBM abbreviated as “B”) 

 

 

 

 

 



Post-hoc analysis via es?mated marginal means (EM means) 

1) Age-effects within each group (p-value adjustment: Tukey’s method) 

 

2) Pair-wise comparison at each day (p-value adjustment: Bonferroni method) 

 

(note: PBM abbreviated as “B”) 



 

Conclusions: Co-housed and virgin females show markedly different appe7tes, post-blood meal. Co-
housed females (assumed mated), show a strong sustained suppression, while virgins con7nue to feed 
with high propensity, at least up to 4 days a\er a replete blood meal.  

 

 

 

 

 

 

 

 

 

 

 

 

 



Model 4: Whether the experimental groups differ in sugar-feeding behaviour across age?  

Random variables: BioID (replicate iden7ty) 

Fixed variables: Day(age), Group (co-housed vs virgin) 

model4 <- glmer(Sugar.fed_binary ~ Day * Group + (1|BioID), 

                data = mosquito_data_filtered,  

                family = binomial) 

Model summary: 

 

 

 

 

 

 

 



Post-hoc analysis via es?mated marginal means (EM means) 

1) Age-effects within each group (p-value adjustment: Tukey’s method) 

 
 

2) Pair-wise comparison at each day (p-value adjustment: Bonferroni method) 

 



 

 

Conclusions: Both virgins and co-housed females show a sharp increase in their sugar-appe7te from D1 
to D2, followed by stabiliza7on through D5.  

Sugar-feeding behaviours are largely comparable between groups, across days. Virgin females 
demonstrated significantly higher ini7al feeding probability compared to co-housed females (D1). This 
difference was eliminated by D2 and remained non-significant therea\er. 

 

 

 

 

 

 

 

 

 

 



Model 5: Effect of ma?ng on the sugar-feeding behaviour of co-housed females  

Random variables: BioID (replicate iden7ty) 

Fixed variables: Day(age), Ma7ng status (yes or no) 

model5 <- glmer(Sugar.fed_binary ~ Day * Ma7ng + (1|BioID), 

                data = mated_only,  

                family = binomial) 

Model summary: 

 

 

 

 

 

 

 

 

 

 



Post-hoc analysis via es?mated marginal means (EM means) 

Effect of ma?ng (yes) on each day (p-value adjustment: Bonferroni method) 

 

 

Conclusions: Ma7ng status shows only a brief, significant effect on sugar-feeding on D3 and D4 within 
co-housed females: ma7ng posi7vely influences sugar-feeding on these days. However, it is interes7ng to 
note that no differences were observed in the feeding behaviour of virgins and co-housed females 
(model 4) on these days. As ma7ng sharply increases from D2 to D4, it possibly creates maximum 
differences on these days within the co-housed group, which are then cancelled out when averaged 
together.  



Model 6: Whether the experimental groups differ in their sugar-feeding behaviour, post-blood meal, 
across age? 

Random variables: BioID (replicate iden7ty) 

Fixed variables: Day(age), Group (co-housed vs virgin) 

model6 <- glmer(Sugar.fed_binary ~ Day * Group + (1|BioID),  

                data = mosquito_data,  

                family = binomial) 

Model summary: 

 

(note: PBM abbreviated as “B”) 

 

 

 

 

 

 

 

 



Post-hoc analysis via es?mated marginal means (EM means) 

1) Age-effects within each group (p-value adjustment: Tukey’s method) 

 

2) Pair-wise comparison at each day (p-value adjustment: Bonferroni method) 

 

(note: PBM abbreviated as “B”) 



 

 

Conclusions: Both virgins and co-housed females (assumed mated) show a repressed appe7te for sugar 
immediately a\er a blood meal (D1 post-blood meal). This repression is significantly stronger in mated 
females. Virgins start to regain their appe7te by D2 post-blood meal, while the mated females con7nue 
to suppress it. By D3 post-blood meal, the appe7te is restored for both groups.  


