








  

 

 

 

 

 

 
 

 
 

 

 

 

 

 
 

 

 

 

 



  

 
 

 

 

  
   
 
 

 
 

 
 

     
    

    
     

    
    

  

 

 

 

 

 

 

 
 

 



  

 
 

 

 
 

 

 
 

 

 

  



  

 

 

 

 

 

 

 
 

 

 

 

  



  

 

 

 

 

 

 

 

 

 

 

 



  

 

 

 

 

 

 

 

 



Reviewer 1 
 
I appreciate the author response and clarification. They are very helpful and resolved most of my 
questions, except pieces around the experimental screening (Fig 4). 
 
My understanding from author's response in 2)a is that: 

i) low unfamiliarity and high uncertainty (method A) performs the best 
ii) low uncertainty (method B/C) are not very helpful. 

Based on my understanding, here are my question: 
 
1) what's the intuition for method A doing better? based on author's response in 3) and writing of 
the manuscript, shouldn't low unfamiliarly + low uncertainty (method B) performs the best? 
 
>> The outcome of the prospective screening, together with the distributional analyses in Fig 3a-
c, indicates that the model 
support. This implies that under substantial distribution shift, uncertainty may lose discriminative 
power for identifying unreliable predictions. This is a well-known phenomenon, previously 
observed in literature (e.g., Tossou et al. 2024, J. Chem. Inf. Model. 64; Ovadia et al. 2019, 
NeurIPS; Scalia et al. 2020, J. Chem. Inf. Model. 60). On the contrary, unfamiliarity seems to 
retain its utility as a performance indicator, since it was explicitly designed to capture out-of-
distribution predictions. We believe that this is the reason why method A outperforms method B. 
 
2) I do not think author can conclude that low unfamiliarity is more informative than low uncertainty 
just by comparing method A vs. method B/C. Instead, author should compare the difference 
between low vs high unfamiliarity and low (B+C) vs. high uncertainty (A+D, a new method). If we 
see no difference in low vs. high uncertainty and significant difference in low (A+B) vs. high (C+D) 
unfamiliarity, I think it would support author's claim better. 
If author cannot run more experiment, they should make the claim by comparing A+B vs. B+C. I 
do not think comparing A vs. B+C is sound. 
 
I understand doing new experiments would be costly, but I do want to make it clear that lack of 
clear win in a prospective screening setup does limit the impact of the work, especially for a high 
impact journal. 
 
>> We appreciate the reviewer's suggestion of a full 2x2 comparison between uncertainty 
(low/high) and unfamiliarity (low/high). We agree that such a factorial design would be required to 
estimate main effects cleanly and to make a definitive statement that "unfamiliarity is more 
informative than uncertainty" in general.  

We believe that such analysis would be valuable if and only if statistical significance is achieved. 
To address this point rigorously, we performed a prospective power analysis. Using standard 
power calculations for two-sample comparisons of binomial proportions (Fleiss et al., 2003, 
Statistical Methods for Rates and Proportions), and assuming baseline hit rates typical for such 

%-15%; Macarron et al., 2011, Nat. Rev. Drug Discov. 10), we estimate that detecting 



require on the order of 200 500 independent molecules per condition, totaling approximately 800-
2,000 additional molecules per target (with full IC50 determination with replicates; with a cost of 
approx. 100-300 euros/molecule). These experiments are experimentally and logistically 
prohibitive in terms of material consumption, assay time, and cost, and go well beyond the scope 
of the current study, and of traditional experimental validations of machine learning approaches 
(which are sparse, and rarely include more than the strategy being proposed, unlike our study).  
 
That said, our prospective results do support important points: 

1. In this strongly out-of-distribution screening setting, prioritizing the low-uncertainty 
optimum (methods B and C) did not yield a clear prospective advantage. Importantly, Fig. 
3a-c shows that screening-library compounds can appear low-uncertainty despite being 
clearly shifted in unfamiliarity, indicating that low uncertainty is not a reliable competence 
signal under this shift. 

2. Among the two low-unfamiliarity strategies, imposing a low-uncertainty objective (method 
B) did not improve outcomes relative to method A (indeed, most low-micromolar hits 
originated from method A, albeit in a small sample). Given the evidence that uncertainty 
is not a reliable performance signal under the screening-library shift, the most conservative 
interpretation is that remaining in low-unfamiliarity regions is important, whereas 
optimizing for low uncertainty is not beneficial in this OOD regime and may bias selection 
toward overconfident regions. A full decomposition of uncertainty-unfamiliarity interactions 
would indeed require the missing high-uncertainty/high-unfamiliarity quadrant, but the 
data support this restricted conclusion without requiring that "high uncertainty" is itself 
causative. 

Regarding the comment on impact: we agree that the prospective set is not powered to establish 
a statistically robust ranking of selection strategies; however, the intent of this section is to 
demonstrate that the proposed approach can identify novel bioactive compounds in a real 
screening context. In that sense, even a limited prospective validation provides nontrivial evidence 
that the method is not purely retrospective and strengthens the practical relevance of the work. 
 
We have revised the Prospective virtual screening section to clarify that this experiment is 
primarily a feasibility validation rather than a powered comparison of strategies (line 307-308), to 
explicitly note that a full 2×2 factorial design would be required to estimate main effects (line 308), 
and to further nuance the corresponding claims accordingly (line 309-314). 
 
 
Remarks on code availability 
  
I appreciate the authors' effort in organizing the code and data. 
>> Thank you! 
 
 
 
  



Reviewer 2 
 
I have read through the revised manuscript and responses to reviewers, and have no further 
comments. This will make for an interesting publication! 
>> Thank you! 
 
 

Reviewer 3 
 
I would like to thank the authors for their detailed reply. All my concerns have been addressed in 
the rebuttal, and I have no further comments. 
>> Thank you! 


