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Background: The reliability of RNA sequencing (RNA-seq) output is affected by the quality
of RNAs, which is in turn dependent on the quality of samples. Therefore, the purposes of this
study were to reconsider the threshold of the RNA integrity number (RIN) and propose a simple
and efficient storage scheme of blood samples for RNA-seq.

Patients and methods: The RNAs were extracted from blood samples that were stored at
different conditions and used for sequencing. The bioinformatic analyses were performed to
evaluate the impact of RNA integrity and blood sample storage conditions on the gene expres-
sion analysis.

Results: Our outcomes showed that the samples with RIN values more than 5.3 scarcely
affected the quantitative results of RNA-seq, and the influence of inherent cellular physiological
processes on RNA-seq output could be negligible.

Conclusion: The blood samples stored at 4°C within 7 days with RIN values more than 5.3
were available for RNA-seq.
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Introduction
Nowadays, cancer is a hot topic in the field of medicine, and is essentially a disease
characterized by the abnormal proliferation of cells that is caused by the disorder of
genetic or epigenetic functions. In the past, the limitations of genetic detection tech-
nologies have prevented our understanding of cancer and the development of targeted
therapies. In recent years, with the development of the next-generation sequencing
(NGS) technologies, our cognition of cancer has reached a new height. Among these
technologies, the analysis of gene expression profiles based on RNA sequencing (RNA-
seq) is the most widely used in cancer research.'? However, the reliability of'its results
is affected by the quality of RNAs, which is commonly evaluated by the RNA integrity
number (RIN). Focusing on this point, many related studies have been reported to be
devoted to setting a threshold of RIN value for RNA-seq.>” Yet, the results were not
as consistent as expected. The exiting commercial NGS platforms still regard 8 as the
threshold, by experience, to determine whether a sample was available, which makes
some gene information of the samples with RIN values lower than 8 missing. Based
on this, in the present study, we firstly reconsidered the threshold of RIN values for
RNA-seq through comparing the RNA-seq output of the samples with RIN values
lower than 8 with the samples with RIN values more than 8.

The integrity of the RNA is in turn dependent on the quality of samples from
which it is extracted. The whole blood, a conventional minimally invasive sample, is
becoming highly valued, because it is relatively easily obtained and small volumes
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can be collected with little harm to people when compared to
tissue samples.®® In order to make the blood sample available
for RNA-seq, how to preserve it effectively before any treat-
ments, should be considered first. Solutions to this dilemma
have been proposed previously. Blood samples could be
directly stored at —80°C or frozen in liquid nitrogen for a
long time,' but these methods caused blood cell freezing
damage, thus affecting the follow-up RNA detection of the
blood cells. In recent years, some researchers believed that
adding appropriate protective agents to the blood sample
before cooling it down could effectively protect the cells in
the blood from damage. For example, Ohmomo et al found
that after storage at —80°C for a period of time, the quality of
the RNA extracted from the peripheral blood mononuclear
cells (PBMCs) with RNA protective agent was significantly
higher than from the PBMCs without RNA protective agent.!!
However, these methods of blood storage are limited by some
objective conditions such as storage equipment, reagents,
sample collection and the professionalism of interim manage-
ment personnel. They may be difficult for onerous clinical
procedures of for some more remote transporting after sam-
pling. Therefore, a more convenient and effective short-term
storage scheme for blood samples needs to be put forward to
meet the dual needs of the clinic and research. Commonly,
4°C is used to preserve samples temporarily in a conventional
routine. It is not only easier and cheaper for implementation
than snap freezing or storage in special additives, but also
more beneficial for postponing RNA degradation than at
room temperature (25°C). It presents a potential for blood
preservation. But, the exact time that the blood samples can
be preserved efficiently at 4°C before subsequent manipula-
tions is not clear and the related exploration for the preserved
time at 4°C is still scarce. Thus, secondly we have tried to
propose a simple and efficient storage scheme for blood
samples for RNA-seq through analyzing the impact of storage
time at 4°C on the gene expression analysis. Considering
that the blood cells are still alive at 4°C, therefore, besides
the RNA integrity, the effect of inherent cellular biological
processes was also considered in this study.

Patients and methods

Sample preparation and ethics statement

The blood sample was obtained from a healthy donor who
provided written informed consent. The study was approved
by the Ethics Committee of Zhongda Hospital Affiliated
Southeast University (Nanjing, People’s Republic of China)
(Approval No: 2012ZDKYSB15.0). All experiments were
performed in accordance with relevant guidelines and

regulations set out by the ethical committee. The blood
sample was divided into 15 parts, equally. Ten samples
were used to extract RNA immediately, and then the RNAs
were stored at room temperature (25°C) for different times
(30 min—24 h). The remaining 5 blood samples were stored
at 4°C for 4 hours, 1 day, 3 days, 5 days and 7 days prior to
RNA extraction, respectively.

RNA extraction and degradation

assessment

The RNA was extracted using TRIZOL reagent (Thermo
Fisher Scientific, Waltham, MA, USA) following standard
procedures as previously described.' In all, 200 uL of each
blood sample was incubated with 800 uL. TRIZOL reagent
for 5 min at room temperature, followed by supplementation
with 200 UL chloroform. After vigorous mixing and centrifu-
gation at 12,000 g for 15 min at 4°C, the upper layer was
transferred to a new tube. An aliquot of 500 pL isopropanol
was added and the resulting mixture was incubated for 10
min at room temperature, followed by centrifugation at
12,000x g for 15 min at 4°C to pellet RNA. The pellet was
washed with 1 mL 75% ethanol and air-dried for 5 min. RNA
was dissolved in 20 uL RNase-free water. Then, the RNA
degradation was assessed using the Agilent 2100 Bioana-
lyzer and accompanying software, and the RIN values were
provided to evaluate the integrity of RNA.

Poly-A-enriched RNA sequencing library

preparation and sequencing

Five RNA samples extracted from the blood samples stored
at 4°C from 4 hours to 7 days prior to RNA extraction,
and 4 of 10 RNA samples extracted immediately, with the
RIN values spanning the entire scale of RNA quality of the
samples stored at 4°C, were selected for sequencing. The
poly-A enriched RNA-seq libraries were prepared according
to a previously published protocol, using 0.5 pg of total RNA
per library in all instances."”® Each sample constructed two
libraries. All of the libraries were multiplexed and sequenced
on | lane of an Illumina X10 using standard protocols and
reagents.

Bioinformatic analysis

The raw reads were filtered by SOAPnuke (version 1.0.1), and
then were mapped to the human (hg19) genomes provided by
Illumina iGenomes (downloaded from cufflinks.cbcb.umd.
edu/igenomes.html) with Tophat2 (version 2.0.7) calling

Bowtie2 (version 2.1.0), using the default settings. The align-
ment and differentially expression gene (DEG) analysis were
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performed with Cufflinks (version 2.0.2)." The DEGs with
g-value less than 0.05 and a fold change greater than 2-fold
were regarded as significantly altered. Gene body coverage
was calculated by RSeQC (version 2.6.1).

For functional analyses, Gene Ontology (GO) analysis
was carried out with the protein annotation through evolution-
ary relationship (PANTHER) classification system (http://
www.pantherdb.org/)." The statistical overrepresentation test

and enrichment test were performed. The former was based
conceptually on the simple binomial test and used to deter-
mine whether a particular class (eg, a GO biological process
or the PANTHER pathway) of genes was overrepresented
or underrepresented. The latter was based on the Mann—
Whitney test and used to determine whether any ontology
class or pathway had numeric values that were non-randomly
distributed with respect to the entire list of values.

Data analysis

All of data were analysed with MATLAB® (version 2010b).
The fragments per kilo base transcript per million (FPKM)
values were logarithmically transformed (to base 10). The
mean of FPKM was compared with Student’s #-test or 1-way
ANOVA. The distribution plot was provided to visualize the
differences between samples. Principal components analysis
(PCA), cluster analysis and correlation analysis were per-
formed to analyze the similarity of the samples.

For PCA, the princomp function was used. The number
of principal components was determined according to the
cumulative contribution (85%), and the loading coefficients
were used to evaluate the ability of each sample’s contribu-
tion to affect the overall variance of the data. For cluster
analysis, we used a hierarchical approach with the average
linkage method. Distances between samples were measured
as Euclidean distance. Cophenetic coefficient was calculated
to evaluate the effect of clustering, and the inconsistent
function was performed to determine the optimal number of
categories. For the correlation analysis, Pearson’s correla-
tion coefficient was used to assess the similarity of samples.
P-value <0.05 was considered significant.

Results

General information of sequencing data

Fifteen aliquots of blood samples were obtained from 1 health
donor and divided into 2 parts. Five samples were stored at
4°C for 4 hours, 1 day, 3 days, 5 days and 7 days prior to RNA
extraction. Surprisingly, time to RNA extraction seemed to
contribute little to the RNA quality, with RIN=7.0 at 4 hours
and 5.5 at 7 days. The remaining 10 samples were used to

extract RNAs immediately after blood collection and then
the RNAs were stored at room temperature (25°C) for dif-
ferent time periods to obtain the different degree, degraded
RNAs. Four of them whose RIN values could be matched to
the samples stored at 4°C were chosen for subsequent steps.
We used these 9 samples to generate 18 poly-A-enriched
RNA-seq libraries using a standard protocol (each sample
constructed 2 libraries). Following sequencing and align-
ment, the samples that had fewer than 400,000 reads were
excluded. Eventually, 13 sequencing data were involved in
this study and we were able to get an average of 56,059,135
raw reads per sample, with 23,264,042 averaged mapped
reads. The general sequencing information is given in
Table S1. In the meantime, the library replicates to test for
reproducibility yielded comparable results (=0.815-0.869,
P<0.001, Figure 1), indicating that there was no obvious
data distortion caused by differences inherent to cDNA
construction protocols.

The impact of RNA integrity on RNA-seq

output

Four of 10 RNAs that were extracted immediately after blood
collection and then stored at room temperature (25°C) for
different time periods were selected to analyze the influence
of RNA integrity on RNA-seq output. Their RIN values were
9.0, 7.0, 6.3 and 5.3, respectively, which spanned the entire
scale of RIN values of the RNAs extracted from the samples
stored at 4°C, for 4 hours to 7 days, prior to RNA extraction.
Our outcomes showed that the RIN values affected gene body
coverage, the number of clean reads and GC percentage,
slightly (Figure 2).

Moreover, we also plotted the distribution of FPKM
values to analyze the effect of RNA degradation on the library
complexity. The results showed that relative to RIN=9.0, the
samples whose RIN values were 7.3, 6.3 and 5.3 have lower
mean FPKM, respectively [Sample R (RIN 9.0) vs Sample
RO (RIN 7.3): 0.98+0.60 vs 0.57£0.58, =42.90, P<<0.001;
Sample R (RIN 9.0) vs Sample R1 (RIN 6.3): 0.98+0.60 vs
0.4610.60, 1=53.06, P<<0.001; Sample R (RIN 9.0) vs Sample
R2 (RIN 5.3): 0.98+0.60 vs 0.33%0.67, =62.26, P<<0.001;
Sample R (RIN 9.0) vs Sample RO (RIN 7.3) vs Sample R1
(RIN 6.3) vs Sample R2 (RIN 5.3): 0.9840.60 vs 0.57+0.58
vs 0.4610.60 vs 0.3310.67, F=1,564.16, P<<0.001, Figure 3],
and there was a significant negative association between the
RIN values with the mean FPKM values (»=0.98, P=0.019).
As previous studies reported, these results indicated that the
library complexity could reflect the quality of RNA samples.
Yet, it is still unclear to what extent this property could affect
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Figure | Reproducibility of library replicates.

Notes: (A) The correlation between Sample RI-1 and Sample RI-2 (r=0.819, P<<0.001). (B) The correlation between Sample R2-1 and Sample R2-2 (r=0.821, P<<0.001).
(C) The correlation between Sample Q4-1 and Sample Q4-2 (r=0.815, P<<0.001). (D) The correlation between Sample Q5-1 and Sample Q5-2 (r=0.869, P<<0.001).
“R” represents the samples that were used to extract RNA immediately, and then the RNAs were stored at room temperature (25°C) for different times (30 min—24 h);
“Q” represents the samples that were stored at 4°C for 4 hours, | day, 3 days, 5 days and 7 days prior to RNA extraction, respectively. “RI-1" and “R[-2" were the 2
replicates of samples at | time point; the same with “R2-1” and “R2-2”, “Q4-1" and “Q4-2”, and “Q5-1" and “Q5-2".

Abbreviation: FPKM, fragments per kilo base transcript per million.
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Figure 2 Number of clean reads, GC percentage and gene body coverage of the samples with different RIN values.

Notes: (A) The number of clean reads and GC percentage of the samples with different RIN values. Percentage of clean reads: Sample R (RIN 9.0) was 98.5%; Sample RO
(RIN 7.3) was 96.0%; Sample R1 (RIN 6.3) was 96.0% (average percentage of clean reads of Sample RI-1 and R1-2); Sample R2 (RIN 5.3) was 96.0% (average percentage of
clean reads of Sample R2-1 and R2-2); GC percentage: Sample R (RIN 9.0) was 53.9%; Sample RO (RIN 7.3) was 56.5%; Sample R (RIN 6.3) was 55.8% (average GC percentage
of Sample RI-1 and R1-2); Sample R2 (RIN 5.3) was 56.0% (average GC percentage of Sample R2-1 and R2-2). (B) Gene body coverage of samples with different RIN values.
“R” represents the samples that were used to extract RNA immediately, and then the RNAs were stored at room temperature (25°C) for different times (30 min—24 h).
Abbreviation: RIN, RNA integrity number.
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(D) density plots of FPKM values among all 4 individuals with RIN values of 9.0, 7.3, 6.3 and 5.3, respectively. “R” represents the samples that were used to extract RNA
immediately, and then the RNAs were stored at room temperature (25°C) for different times (30 min—24 h).

Abbreviations: FPKM, fragments per kilo base transcript per million; RIN, RNA integrity number.

the gene expression levels. Therefore, we subsequently per-
formed the correlation analysis based on the gene expression
data (Figure 4A, Table S2). It showed that all of the cor-
relation coefficients between these samples were more than
0.8, presenting strong correlations and indicating that the
samples with RIN values more than 5.3 had little effect on
the quantitative results of the RNA-seq.

The impact of blood sample storage

conditions on RNA-seq output

When the blood samples were stored at 4°C, the cells were
still alive and underwent various physiological processes,
such as apoptosis and internal RNA degradation, which
might affect the gene expression profiles. Especially for
disease-related studies, these changed genes could make the
output distorted and confused. Therefore, besides RNA deg-
radation, the inherent cellular physiological processes should
also be considered when evaluating how long the blood
samples can be preserved efficiently at 4°C for RNA-seq. We

analyzed the RNA-seq data of the RNAs extracted from the
blood samples placed at 4°C for 4 hours to 7 days, and the
RIN-matched RNAs extracted immediately after blood col-
lection, together, to address the question of how significant the
influence of blood sample storage conditions are on the gene
expression analysis. To gain insights into the RNA-seq output,
different bioinformatic methods were applied. The multivari-
ate data analysis method, PCA, was used to visualize simi-
larities or dissimilarities between gene expression profiles of
cellular physiological biological processes and degradation
stages in a 2-dimensional plot. PCA is a linear projec-
tion method that allows visualization of high-dimensional
data in a lower dimensional space. The results of the PCA
analysis for the normalized RNA-seq dataset are shown in
Figure 4B. The first principal component (PC1) accounted
for 85% of the overall variance of the data. It could be used
to represent substantially all of the initial information, and at
this principal component, each sample had parallel contribu-
tion, clearly presenting similarity to each other.
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Figure 4 Impact of RNA integrity and blood sample storage conditions on the gene expression profiles.

Notes: Sample R, Sample RO, Sample R and Sample R2 were the RNA samples that were extracted immediately after blood collection and then stored at room temperature
(25°C) for different time periods. Sample Q|I, Sample Q2, Sample Q3, Sample Q4 and Sample Q5 were the RNA samples extracted from the blood samples that were stored
at 4°C for 4 hours, | day, 3 days, 5 days and 7 days. (A) Correlation matrix based on the Gene Expression Data; (B) Loading Factors Plot of PCA: 2-dimensional PCA plot of
genome-wide expression profiles showing PCI and PC2. The first axis (PC1) accounts for 85% of the overall variance of the data, the second axis accounts for | 1% (PC2). At
the PCI, the loading coefficients were 0.12 for Sample R (RIN 9.0), 0.35 for Sample RO (RIN 7.3), 0.35 for Sample R1 (RIN 6.3), 0.36 for Sample R2 (RIN 6.3), 0.33 for Sample
QI (RIN 7.0), 0.35 for Sample Q2 (RIN 6.8), 0.35 for Sample Q3 (RIN 6.3), 0.36 for Sample Q4 (RIN 5.5) and 0.36 for Sample Q5 (RIN 5.5). (C) Heatmap of cluster analysis.
“R” represents the samples that were used to extract RNA immediately, and then the RNAs were stored at room temperature (25°C) for different times (30 min—24 h).

“Q” represents the samples that were stored at 4°C for 4 hours, | day, 3 days, 5 days and 7 days prior to RNA extraction, respectively.
Abbreviations: PCA, principal components analysis; PCI, principal components |; PC2, principal components 2; RIN, RNA integrity number.

Furthermore, we applied a clustering approach using an
agglomerative hierarchical clustering algorithm (Figure 4C).
The data showed that the Cophenetic correlation coefficient
was 0.74, and according to inconsistent analysis, all of
the samples finally clustered together as one category. To
demonstrate this, the pairwise similarity metrics between
samples was calculated using Pearson’s correlation coef-
ficient. As shown in Figure 4A, we observe that all of the
correlation coefficients between these samples were more
than 0.7, presenting strong correlations (Table S2). Moreover,
what is noteworthy is that the sequencing output of samples
with the same RIN values, but stored for different time
periods before RNA extraction, was very similar [Pearson’s
correlation coefficient of Sample Q4 (RIN 5.5) and Sample
Q5 (RIN 5.5) was 0.820 (P<<0.001); Pearson’s correlation

coefficient of Sample RO (RIN 7.3) and Sample Q1 (RIN 7.0)
was 0.819 (P<<0.001); Pearson’s correlation coefficient of
Sample Q3 (RIN 6.3) and Sample R1 (RIN 6.3) was 0.806
(P<<0.001); Pearson’s correlation coefficient of Sample R2
(RIN 5.3) and Sample Q4 (RIN 5.5) was 0.910 (P<<0.001)],
demonstrating that the influence of inherent cellular physi-
ological processes on RNA-seq output could be negligible.

Analysis of differentially expressed genes

While there was no obvious differences observed between
the samples stored at 4°C within 7 days, we still wanted to
analyze the statistical DEGs that would have to be carefully
considered in future studies, especially for the disease-related
studies, because they would be influenced by the RNA integ-
rity or inherent cellular physiological biological processes
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Table | Different expression genes (log2 FC>|2|)

Terms DEGs Up-DEGs Down-DEGs
Id 0 0 0
3d 0 0 0
5d 27 27 0
7d 0 0 0

Abbreviation: DEGs, differentially expression genes.

rather than reflecting pathological biological differences. As
shown in Table 1, compared to the samples stored at 4°C
for 4 hours before RNA extraction, we observed only 27
upregulated DEGs in the samples stored for 5 days, while
no DEG was found in the samples stored at 4°C for 1 day,
3 days or 7 days. To functionally characterize these DEGs,
we carried out GO analysis to identify groups of genes with
similar functions. The results of the overrepresentation test
showed that 5 DEGs, NAPIL1, S100412, ATM, ATRX and
AKAPY, were enriched in the DNA metabolic process (GO:
0006259, fold enrichment was 10.98, P-value was 0.0173),
which played a role in the process of DNA replication or
RNA transcription.

Discussion

In order to determine the time that the blood samples could
be stored at 4°C for RNA-seq, 2 factors should be considered
carefully. The first one is the integrity of RNA. RNA is an
extremely labile molecule that is prone to damage from either
intrinsic or external factors.'® A previous study showed that
it degraded fast when the blood cells were stored at room
temperature (25°C). Over 84 hours, RIN value decreased
from 9 to 3.8.% Based on this, we changed to 4°C, a lower
temperature, to preserve the blood samples, to prolong
the degradation of RNA. Expectedly, the results showed
the RIN value was still 5.5 at the seventh day, suggesting
that 4°C was more appropriate to store blood samples than
room temperature (25°C). Subsequently, we selected 4 of 10
RNAs that were extracted from blood samples immediately
after collection, and stored at room temperature (25°C) for
different time periods, to analyze the influence of the RNA
integrity on RNA-seq output. The results demonstrated that
although it seemed that the higher quality RNA had higher
sequencing library complexity, the quality of sequencing and
gene expression profiling might not be affected, indicating
that blood samples with RIN values ranging from 5.3 to 9.0
were available for RNA-seq (Figures 2—4A). This was simi-
lar to the results of a previous study,!” which indicated that
degraded RNA from tumor samples (RIN >5) could still be
used to perform RNA-seq. The second factor was the inher-
ent cellular physiological process. Different bioinformatic

methods including PCA, cluster analysis and correlation
analysis were applied to address this point. All of their results
were closely consistent, suggesting that neither RNA integ-
rity nor inherent cellular biological processes could affect
the output of RNA-seq (Figure 4A—C).

Moreover, we analyzed the statistical DEGs that would
have to be carefully considered in future studies, especially
for some disease-related studies, because they might be
influenced by the RNA quality or inherent cellular physi-
ological biological processes rather than reflect pathological
biological differences. Only 27 upregulated DEGs were
found in the samples stored at 4°C for 5 days, demonstrating
that preservation of blood samples at 4°C seemed to have a
significant influence only on a fairly small number of genes
(27/37,000 genes) but not a global effect of RNA degrada-
tion on gene expression. Five DEGs were identified to be
enriched in the DNA metabolic process (GO: 0006259, fold
enrichment was 10.98, P-value was 0.0173), but no relation
to known RNA degradation processes or pathways that were
involved in some diseases could be found. The absence of
these findings clearly showed that changes in the expres-
sion profiles were generated at the RNA level and not by
de novo transcription or some inherent cellular physiological
processes, as expected from the experimental design. In addi-
tion, these DEGs were not found in the noteworthy pathways
that were initiated during apoptosis or other pathological
processes, indicating that in future studies, especially for
disease-related studies, these DEGs should not confuse and
distort the results.

In conclusion, all of the results were closely consistent,
pointing out that neither RNA integrity nor inherent cellular
biological processes could affect the output of RNA-seq, and
the blood samples stored at 4°C, within 7 days, with RIN
values ranging from 5.3 to 9.0, were safe and available for
RNA-seq. In addition, the analysis of DEGs demonstrated
that changes in the expression profiles were generated at the
RNA level and not by de novo transcription or some inherent
cellular physiological processes, as expected from the experi-
mental design. Meanwhile, RNA degradation and cellular
biological processes seemed to have a significant influence
only on a fairly small number of genes (27/37,000 genes)
but not on the global gene expression profiles, indicating that
in future studies, the effect of these DEGs on the RNA-seq
output could be negligible.

Data sharing statement
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Short Read Archive under accession number SRP091823.
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Data generated or analyzed during this study are included
in this published article and its supplementary informa-
tion files.
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Supplementary materials

Table S| General sequencing information

Sample ID RIN values Raw reads Clean reads Mapped reads

'R 9.0 140091314 138029858 (98.5%) 98691349 (71.5%)
'RO 73 36736206 35168258 (95.7%) 16318072 (46.4%)
'RI-1 6.3 70823028 67866162 (95.8%) 20248585 (29.8%)
'RI-2 6.3 46824070 45188720 (96.5%) 25456871 (56.3%)
'R2-1 5.3 81378518 79891672 (98.2%) 40536056 (50.7%)
'R2-2 5.3 47012320 44489560 (94.6%) 18049383 (40.6%)
Ql-1 7.0 52268928 33542190 (64.2%) 6020397 (17.9%)

2Q2-1 6.8 51389032 48389792 (94.1%) 13299809 (27.5%)
2Q3-2 6.3 49909838 44839786(89.8%) 9244780 (20.6%)

2Q4-1 5.5 55786686 47479870 (85.1%) 17967837 (37.8%)
2Q4-2 5.5 32527560 27984948 (86.0%) 9635122 (34.4%)

2Q5-1 5.5 67066026 56807680 (84.7%) 16362545 (28.8%)
2Q5-2 5.5 39266224 33130436 (84.4%) 10601740 (32.0%)

Notes: 'The samples were used to extract RNA immediately after collection and stored at room temperature for different times to obtain the RNAs whose RIN values
could be matched to the samples stored at 4°C, and then were chosen for the subsequent steps. 2The samples were stored at 4°C for 4 hours, | day, 3 days, 5 days and

7 days prior to RNA extraction.
Abbreviation: RIN, RNA integrity number.

Table S2 Correlation coefficient

Sample R Sample RO Sample R1

Sample R2 Sample QI

Sample Q2 Sample Q3 Sample Q4 Sample Q5

(RIN9.0) (RIN7.3) (RIN63) (RIN53) (RIN7.0) (RIN6.8) (RIN63) (RIN55) (RINS5.5)
Sample R (RIN9.0) | 0.800 0.854 0.903 0.723 0.818 0.780 0.845 0.700
Sample RO (RIN 7.3) 0.800 I 0.810 0.854 0.819 0.885 0.859 0.872 0.813
Sample RI (RIN 6.3) 0.854 0.810 I 0.902 0.734 0.827 0.806 0.863 0.722
Sample R2 (RIN 5.3) 0.903 0.854 0.902 I 0.775 0.872 0.845 0.910 0.761
Sample QI (RIN 7.0) 0.723 0.819 0.734 0.776 | 0.852 0.832 0.810 0814
Sample Q2 (RIN 6.8) 0.818 0.885 0.827 0.872 0.852 I 0.903 0.899 0.863
Sample Q3 (RIN 6.3) 0.780 0.859 0.806 0.845 0.832 0.903 I 0.880 0.853
Sample Q4 (RIN 5.5) 0.845 0.872 0.863 0.910 0.810 0.899 0.880 I 0.820
Sample Q5 (RIN 5.5) 0.700 0.813 0.722 0.761 0.814 0.863 0.853 0.820 |
Abbreviation: RIN, RNA integrity number.
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