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Supplement – Chapter 1

Serial analysis of gene expression (SAGE) is a technique that allows the quantitative and 
simultaneous analysis of a large number of transcripts, enabling a global view on the gene 
expression profile (Fig. 1; [1]). The SAGE technique is based on two major principles. First, 
short DNA sequences, 10-17 basepairs in length called “tags”, are sufficient to identify 
individual transcripts derived from transcribed genes. Second, ligating the tags together, 
called “concatenation”, enables efficient sequencing of the tags. In this way thousands of 
such SAGE tags can be generated. Two other major advantages of SAGE are: 1) sequence-
dependent in gene identification; 2) an open system-based gene screening procedure, 
capable to identify both known and novel gene transcripts. Since its introduction in 1995, 
a number of SAGE-related articles have been published which have demonstrated the 
enormous potential of SAGE to detect changes in expression levels of large numbers of 
genes simultaneously under different biological contexts (for reviews see [2-5]).

Figure 1. Basic principles of Serial Analysis of 
Gene Expression (SAGE)
1. cDNA synthesis, immobilized to  
streptavidin beads
2. Restrict cDNA with anchoring enzyme (AE) 
leaving a GTAC sequence that is ligated to either 
linker A or B.
3. Restriction with tagging enzyme (TE) generating 
tags (10 or 17 bp) that are ligated together to form 
ditags.
4. PCR amplification and restriction with AE again.
5. Linking of ditags (concatenation) producing a 
long string of tags that is cloned in bacteria.
6. Sequencing and quantification of tags reveals 
the gene expression profile.
Adapted from [6].
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Supplement – Chapter 7

Validation of the microarray results
Quantitative real-time PCR
Five micrograms of total RNA were reverse-transcribed into cDNA using 125 pmol/l 2-base 
anchored oligo dT primers (5′(dT)14-d(A/G/C)-d(A/G/C/T); Amersham Biosciences Europe, 
The Netherlands). Reverse transcription was performed in 50 μl. Five nanomoles of oligo dT 
primers were annealed to 5 μg total RNA (20 μl) by incubation at 72 °C for 10 min and cooled 
to 4 °C. Reverse transcription was performed by the addition of 25 μl RT-mix containing: 
First Strand Buffer (Invitrogen-Life Technologies), 2 mM dNTPs (Pharmacia, Germany), 30 
U RNAse inhibitor (Roche Applied Science, Indianapolis, IN, USA) and 400 U M-MLV reverse 
transcriptase (Invitrogen–Life Technologies). The total reaction mix (50 μl) was incubated at 
37 °C for 60 min, heated to 95 °C for 10 min and stored at −20 °C until use. Primers (Eurogentec, 
The Netherlands) for quantitative real-time PCR were designed based on the reported cDNA 
sequences using the Universal ProbeLibrary of Roche (https://www.roche-applied-science.
com) and are listed in Table 1. For each PCR, a master mix was prepared on ice, containing: 
1 μl cDNA, 2.5 μl of SYBR Green reaction mix (LightCycler® 480 SYBR Green I Master; Roche 
Applied Science), 2 µl H2O (PCR grade) and 0.5 μM of both reverse and forward primers 
per sample. The LightCycler® 480 Real-Time PCR System (Roche Applied Science) was used 
with a 384-mulitwell plate format with the following cycling conditions: initial denaturation 
at 95 °C for 5 min, 40 cycles of denaturation at 95 °C for 15 s, annealing at 58–60 °C for 5 s 
(see Table S-I) and extension at 72 °C for 10 s. Fluorescent product was measured in single 
acquisition mode at 72 °C at the end of each cycle. For distinguishing specific from non-
specific products and primer dimers, a melting curve was obtained after amplification by 
holding the temperature at 65 °C for 15 s followed by a gradual increase in temperature to 
95 °C at a rate of 2.5 °C s−1, with the signal acquisition mode set continuous. 

Table SI. List of primers used for quantitative real-time PCR

Quantification was performed using the computer program LinRegPCR in which linear 
regression on the Log (fluorescence) per cycle number data was used to determine the 
amplification efficiency per sample [1]. The mean efficiency per primer set and the individual 
Ct values were then used to estimate the starting concentration per sample [2]. The starting 
concentration of each specific product was divided by the starting concentration of human 
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TATA-binding protein (TBP) for each sample to correct for sampling error. The resulting 
relative concentrations were normalized with respect to control samples. Data were 
analyzed with Graphpad Prism and a value of p < 0.05 was considered statistically significant 
(Student’s t-test).

Tissue preparation and immunocytochemistry
Formalin fixed, paraffin embedded tissue was sectioned at 6 µm, mounted on organosilane-
coated slides (SIGMA, St. Louis, MO) and used for hematoxylin eosin (HE) staining, Luxol-
PAS staining and immunocytochemical reactions. To document the cellular composition 
of the tissue samples we used antibodies specific for glial fibrillary acidic protein (GFAP; 
polyclonal rabbit, DAKO, Glostrup, Denmark; 1:4000), vimentin (mouse clone V9, DAKO; 
1:1000), neuronal nuclear protein (NeuN; mouse clone MAB377, Chemicon, Temecula, 
CA, USA; 1:2000), non- phosphorylated neurofilament (NF; SMI311; Sternberger 
monoclonals, Lutherville, MD; 1:1000) and human leukocyte antigen (HLA)-DP, -DQ, -DR 
(mouse clone Cr3/43; DAKO; 1:400). To investigate the activation of mTOR-signaling we 
used a phospho-S6 ribosomal protein antibody [3] (Ser235/236; pS6; polyclonal rabbit, 
Cell Signaling Technology, Beverly, MA, USA; 1:50). For validation of the microarray results 
we used the following antibodies: MCP-1 (MCP-1/CCL2; monoclonal mouse, R&D Systems, 
Minneapolis, MN, USA; 1:10), Integrin β1 (mouse clone 4B7R, Abcam; 1:20) and SerpinA3 
(α-1-Anti-Chymo-Trypsin (ACT); polyclonal rabbit; DAKO, 1:20,000). Paraffin-embedded 
sections were deparaffinized, re-hydrated, and incubated for 20 min in 0.3% H2O2 diluted 
in methanol to quench endogenous peroxidase activity. Antigen retrieval was performed 
by incubation for 10 min at 121 °C in citrate buffer (0.01 M, pH 6.0) for MCP-1 or Tris-EDTA 
(pH 9.0) for SerpinA3 or in 0.25% pepsin in 0.01 M HCl for 10 min at 37 °C for Integrin 
β1. Sections were washed with phosphate-buffered saline (PBS), and blocked for 30 min in 
10% normal goat serum (Harlan Sera-Lab, Loughborough, Leicestershire, UK) for SerpinA3 
or 5 min in UltraV Block (LabVision, Fremont, CA, USA) for MCP-1 and Integrin β1. Sections 
were incubated with primary antibodies overnight at 4 °C. After washes in PBS, we used the 
ready-for-use Powervision peroxidase system (Immunologic, Duiven, The Netherlands) or a 
biotin-labeled secondary antibody followed by the HRP-labeled StreptAB-Complex (DAKO). 
3,3’-Diaminobenzidine (DAB; Sigma or PowerDAB; Immunologic) was used as chromogen. 
Sections were counterstained with hematoxylin, dehydrated and coverslipped. Sections 
incubated without the primary antibody were blank.
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