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● In biology and medicine, structure 
often dictates the function.

● Enhanced Focused Ion Beam 
Scanning Electron Microscopy (FIB-
SEM): a ‘quiet revolution’

Nature 613, 794-797 (2023)
doi: https://doi.org/10.1038/d41586-023-00178-y
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Mouse Neuron Nuclei @ 8nm Resolution

Zoomed out to 1/8000 of the original 
resolution, showing multiple cell nuclei

A tiny section of the same image in the 
original resolution, showing the pores
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● Must data curation be fully separated from the 
science pipeline?

● Re-think data curation: move upstream to embed 
librarian work inside the science pipeline

● Data curation as the side effects of the science 
pipeline.

Sarah Higgins. The DCC Curation Lifecycle Model
https://doi.org/10.2218/ijdc.v3i1.48

Our Emphasis
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● Use and Reuse Driven Big Data Management
○ Scientists collect data to answer science questions, not for 

data curation 
● Librarians expanding into knowledge creation must be capable 

of helping answer science questions and embed in the science 
pipeline

● Data use & reuse →Data analysis
○ How many pores on each nucleus? Pore density? Size 

distribution?

Z Xie et al. Towards Use And Reuse Driven Big Data Management. 
JCDL’ 15. https://doi.org/10.2218/ijdc.v3i1.48
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Manually label a few tiny slices 
taken from the whole cell image

Train A Deep Neural Network 
Using 3D UNet To Recognize 
Pores From FIB-SEM Images

Predict pores on the whole cell

If predictions are not good enough, 
add more ground truths and do 
more training
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● A special case of human-in-the-loop machine learning. 
● Embed librarians in the science loop. But why?

○ We can
■ We are professional informationists.

● Digging into information and data has always been part of our job.
● Labeling (categorizing) image pixels are not fundamentally different from cataloging or 

creating metadata
■ More librarians are gaining data and AI skills as used in this project
■ We are eager to learn more

○ We should
■ These skills are much needed, while we are eager to become campus research 

partners
■ We are service oriented and do not need to fixate on our own research agenda
■ Abundant opportunities exist for those who are well prepared
■ Data curation as the side effects of the science pipeline.
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Label 2 additional tiny 
slices as ground truth

Both false positives and 
false negatives are 
significantly reduced



Key Takeaways
● Librarianship is whatever we make it to be, not defined by a fixed set of doctrines.
● To qualify as competent research partners, librarians need to embed ourselves deeper in 

the science pipeline to help answer critical research questions.
● Focus on our partner’s research agenda, achieve our own agenda through the side effects 

of our collaborations.
● Practical machine learning/AI work is not all about programming and technical skills. It’s a 

combination of hard and soft skills including manual labor, human intuition, and trial-and-
error.
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