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The OPTIMARK project aim is to select and validate the 
essential pre-analytical variables relevant in analytical 
testing and high predictive value for the applicability of 
research samples of new tissue biomarkers.  

This collaborative initiative is being carried out by 13 
centers with the participation of the R&D working group of 
Spanish National Biobank Network. The project focuses on 
a retrospective analysis of the potential use of tissue 
samples stored, and the impact of some SPREC v2.0 pre-
analytical variables. 

 Additionally, the project aims improving protocols for 
obtaining samples from various tissue origins, controlling 
and registering key pre-analytical factors identified 
previously, and evaluate (algorithms) specific analytes 
(generic and specific) related to biomarkers. 

Correlations have been found on loss of 
antigenicity according to sample age 
depending on the marker used. Ki67 is 
suggested as a useful marker for evaluating 
the storage time in epithelial tissues.  

However, the effect of long-term storage on 
the RNA integrity of frozen samples appears 
to be affected by other factors that must 
also be considered. 

CONCLUSIONS 

ANTIGENICITY RESULTS 

INTRODUCTION 

Figure 1.  Experimental design for antigenicity and molecular 
integrity analysis.  

MATERIAL AND METHODS 

Group Storage time 

Control < 1 year 

A 1-5 years 

B 5-10 years 

C 10-20 years 

D > 20 years 

Table 1. Groups of tissue samples according to their storage time. 

Figure 4. Average of RNA integrity number (RIN) and 
standard median error obtained for each type of tissue 
according to the age of the sample. Brain (n=26), breast 
(34), colon (49), endometrium (26), stomach (17) and lung 
(44).  

Samples where selected from patients between 30 and 65 
years (in the case of brain samples up to 75 years without 
vascular pathology) without pathology associated to the 
same tissue. Tissue samples were selected and stratified 
according to their storage time period, from less than 1 
year to more than 20 years (Table 1).  

RNA INTEGRITY RESULTS 

Antigenicity analysis (Fig.3) showed a significant negative 
correlation between the intensity of Ki67 staining and the 
storage time in colon and stomach samples (p=1,08E-17).  There 
was no significant correlation when other tissues were tested, 
suggesting that Ki67 could be a useful marker to evaluate this 
pre-analytical parameter in epithelial tissues (i). 

No significant correlation was observed 
between RIN values and storage time (Fig. 
4). 

p=1,08E-17 
Spearman: -0,713 

(i) Lung 

p=0,008 
Spearman: -0,373 

(iii) 

p=0,0002 
Spearman: -0,204 

(ii) 

Furthermore, RNA integrity number 
(RIN) from most paired non-tumor 
frozen samples was evaluated.  

Figure 3. Correlation graphs for the association of time of storage and Ki67 in epithelial tissues (i), CD31 in all tissues analyzed (ii) and TTF-1 in lung samples (iii).  

The nuclear staining of proliferation 
protein Ki67, cytoskeleton 
Vimentine protein and CD31 surface 
protein were tested on a 
representative retrospective 
formalin-fixed paraffin-embedded 
(FFPE) non-tumor tissue samples 
(colon, brain, lung, breast, stomach 
and endometrium). In addition, five 
different markers were tested in 
brain and lung tissue samples (Fig. 
1C).  

Although a slight correlation could be found considering all tested 
tissues for CD31 (p=0,0002) (ii), the association is lost when 
samples from different tissues are evaluated independently (data 
not shown). 
 
As the Ki67 staining was not informative in lung and brain 
samples, new samples were analyzed for 5 additional markers. 
Among them, the analysis of TTF-1 (iii) revealed a significant 
association with the storage time in lung samples (p = 0,008). 
However, this result must be validated using larger number of 
samples. 

Figure 2. Examples of signal, according to 
the categories shown on Table 1, where 
areas of analysis are marked in green. 
Maximum intensity score is shown in red, 
followed by orange and yellow. Blue is 
without signal.   

Colon: Ki67 marker (nucleus) 

Endometrium: CD31 marker (membrane) 
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