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INTRODUCTION 
Biobanks play a pivotal role in increasing our understanding of genetics and 
genomics, paving the way for precision medicine. The significance and relevance 
of a biobank collection relies on both the quality of the submitted biospecimens 
and the processed research material utilized for scientific examination. It is 
imperative that certain quality control (QC) parameters be considered for the 
primary biological specimen and the processed research material alike. Using 
data collected from a large biorepository, we analyzed the QC metrics of DNA 
processed from N=30,206 unique whole blood and saliva samples, including 
260/280, 260/230, and DNA Integrity Number (DIN).1 

Over 95% of all sample submissions passed all QC parameters (2% DNA from 
whole blood, 17% DNA from saliva). Importantly, DNA extracted from whole blood 
processed greater than four days post-collection show a failure rate of more than 
9% compared to 1% failure rate from samples extracted four or fewer days post-
collection, demonstrating the importance of timely sample processing.  Whole 
blood shipped for processing during the warmer summer months of June, July, 
and August show a failure rate of more than 3% compared to a failure rate of less 
than 2% for whole blood shipped for processing during the cooler months of fall, 
winter, and spring.  Similarly, the accuracy of blood tube fill volume is also critical 
to processed DNA quality. Blood tubes submitted with more than 3mL under fill 
from the manufacturer recommendation demonstrated a failure rate of 5% 
compared to those that were within 3mL of the fill volume with less than a 2% 
failure rate.  

RESULTS 
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Figure 3: DNA from whole blood quality control metrics and outcome 
given the time of year, inclusion of ice pack, and nonconformance of 
submission.  
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Figure 1: Box and whisker plot of whole blood (WB) DNA optical 
absorbance ratio 260 nm:280 nm given the time of year, inclusion of ice 
pack, and nonconformance of submission (Pr(>F) < 2.2 x 10-16).   

• Biospecimen sample attributes as the time of the analysis: 
– Of the 30,206 samples analyzed, 25,674 (85%) are DNA from whole 

blood, and 4,532 (15%) are DNA from saliva expectorant 
– Sample submission non-conformances tracked that may impact the 

quality or integrity of the sample, including (1) days from whole blood 
collection to DNA extraction, (2) sample shipment ambient temperature, 
and (3) the deviation from the expected sample fill volume.  

• Sample submission non-conformances were predefined at collection set-up as 
factors that may impact the quality or integrity of the sample, including (1) days 
from sample collection to processing, (2) sample ambient shipment 
temperature in the United States by time of year, and (3) the deviation from the 
expected sample fill volume. 

STUDY DESIGN AND METHODS 

Scatter plot of DNA optical absorbance ratio 
260 nm:230 nm on x-axis and ratio 260 nm: 
280 nm on y-axis. The dotted lines represent 
Coriell’s passing range for the 260/280 metric. 

4d+ Old = Four or more days from whole blood  
collection to extraction 
 
Unf30%+ = Whole blood collection vial is 30% or more 
under filled from target volume 
 
BothNC = Both four or more days from  collection to  
extraction, and under filled more than 30% 
 
None = No nonconformance 

Jun-Sep: no ice = Whole blood collection from June 
through September and shipped without an ice pack 
 
Jun-Sep: ice = Whole blood collection from June 
through September and shipped with an ice pack 
 
Oct-May = Whole blood collection from October 
through May, no ice pack required 

Samples failing QC and passing QC, 
proportioned by time of year and use of ice 
pack in submission. z-test of proportions, 
p-value = 6.81 x 10 -7 
 

   logit(QCFailure(Any)) ~ -5.73 + 0.711*DaysToExtraction + 0.00897*%Underfill 
 
The model predicts the likelihood of failure increases by more than 11x for an 
ambient blood sample extracted 4 days after collection and 30% underfilled.  
Every day that a WB shipped June-Sept is delayed in shipping doubles the risk of 
failure from baseline (1 day in transit and 0% under filled).  Every 10% increment 
in underfill increases the risk of failure by 10% from baseline. 

PREDICTIVE MODELING 

Figure 2: Heat map of DNA QC pass rates from pediatric (≤ 5 mL) 
whole blood vials given days from collection to extraction and 
volume (mL) under filled from target volume. 

RESULTS cont. 

These data demonstrate using a large biorepository that deviation from ideal 
sample collection and transport has measurable impact on quality control 
metrics that may ultimately affect downstream research applications using 
precious biospecimens. 

APPLICATION AND CONCLUSIONS 
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