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Supplementary materials and methods to manuscript: BRAIN-2007-00425.R1
Additional material
In addition to the patient material described in the  main text we present here data obtained from 100 μm vibratome sections and 8 μm paraffin sections of the postmortem hippocampus and parahippocampal cortex of 1 extra Alzheimer patient (AD07-027). This concerned a 60 year old male patient with a brain weight of 1241 grams. The postmortem delay was 3.5 hour and the pH of the cerebrospinal fluid was 6.6. Death was caused by cachexia and dehydration. Forty micrometer thick cryostat sections of 7 week-old mouse brain (kindly provided by Dr. Zhou Min, Swammerdam Institute fot Life Sciences, Center for Neuroscience, University of Amsterdam) were used to obtain a psoitive control for the Chemicon antibody. Further, we used data from cultured adult human astrocytes derived from the U-373 MG glioblastoma astrocytoma cell line (ECACC No 89081403 (cf Bordey et al., 1994)). Additionally, we used a cell line isolated from temporal cortex (patient E06-005) resected at epilepsy surgery (R.W.H. Verwer, unpublished data). These latter cells have an immature morphology and do not express either DCX or GFAP if grown in the presence of 10 ng/ml bFGF (Pepro Tech, London, UK) and 20 ng/ml EGF (Pepro Tech, London, UK). However, after plating on a laminin coated substrate and substitution of the mitogens in the medium by fetal calf serum these cells start to express GFAP.
Immunohistochemistry

The DCX antibody from Chemicon (Temecula, CA, USA) is directed against the epitope consisting of amino acids 350-365 (ADSANGTSSSQLSTPK) and does not cross-react with DCX-like CAM kinase (DCAMK-1) (information kindly provided by Dr. S. Shaikh of Chemicon) or Doublecortin-like (Vreugdenhil et al., 2007). The epitope sequence has 9 of 16 amino acids in common with the corresponding region of other DCX-like molecules (cf. Vreugdenhil et al., 1999). The doublecortin C18 antibody from Santa Cruz Biotechnologies (Santa Cruz, CA, USA) recognises an unrevealed epitope in the region of amino acids ranging from 365 – 402, and should not cross-react with DCAMK-1 (data kindly provided by distributors of Santa Cruz Biotechnologies). Control experiments for DAB staining consisted of omission of the first or second antibodies or, if applicable, omission of the post-treatment with ABC (cf Table S1 and Fig. S1). We have also interchanged the second antibodies for Santa Cruz and Chemicon with negative result (Table S1). The DCX antibody C18 by Santa Cruz is widely used in rodent and primate studies (cf Brown et al., 2003; Koketsu et al., 2006; Mayer et al., 2006) and also in several studies concerning adult human brain tissue (cf. Boekhoorn et al., 2006, Jin et al., 2004) and, as such, may be regarded as a bench-mark with respect to markers for immature, migrating neurons. Using DAB to visualise DCX in the human neocortex material consisting of both postmortem tissue obtained at rapid autopsies and resected tissue obtained at epilepsy surgery the Santa Cruz antibody yielded dirty preparations with barely recognisable cellular structures. This was the case irrespective of whether biotinylated horse-anti-goat (Vector) or HRP conjugated rabbit-anti-goat (DAKO) were used as second antibodies. Pre-treatments (like 2 N HCl, 100% formic acid or freezing using the cryoprotectant described by Brown et al., 2003) ameliorated the situation somewhat (cf Fig.  S4D-F). By contrast, the Chemicon antibody (with biotinylated donkey-anti-guinea pig (Vector) or HRP conjugated rabbit-anti-guinea pig (DAKO)) in combination with DAB yielded preparations with good cellular morphologies without any pre-treatment. However, without pre-treatment, both the Chemicon and the Santa Cruz antibody in combination with fluorescent secondary antibodies showed that neuronal envelopes, astrocytes and GFAP+ fibers could be positive for doublecortin. The presence of single stained DCX+ neuronal envelopes in the combination of either Chemicon-DCX or Santa Cruz-DCX with GFAP confirms the fact that the DCX signal is not due to unspecific staining (cf Fig. 4D-I). It may be noted that freezing of fixed slices of postmortem or resected human brain tissue eliminated the DCX immunoreactivity obtained with the Chemicon antibody. We have at present no explanation for these differences in staining behaviour of human neocortical tissue as compared with animal tissue. However, it is conceivable that the difference in the recognised epitopes plays a role. Paraffin sections were treated as described by Boekhoorn et al. (2006) with the exception that the buffer for microwave antigen retrieval was PBS (pH 9). Astrocyte and cell line cultures, cryostat sections and vibratome sections were stained according to the procedures used for slices (cf main text). 
Westen blot analysis
Western blot analysis of the DCX antibodies from Chemicon and Santa Cruz using poly-acrylamide gel was performed as follows: Tissue from the precentral gyrus (motor cortex) of an Alzheimer patient (AD06-070, Table 1) was homogenized with a Thurax blender in suspension buffer (10 mM Tris, pH 7.6, 100 mM NaCl, 1 mM EDTA, 100 μg/ml phenylmethane sulfonyl fluoride (PMSF, Sigma, Zwijndrecht, Netherlands), 10 μg/ml leupeptin, 0.5 % Triton X100). Protein concentration was determined using the Bradford assay (Bradford, 1976). Five micrograms of the homogenate was electrophoresed on 12 % Precise Protein Gels (Perbio Science, Etten-Leur, Netherlands), according to the running conditions recommended by the manufacturer. The acrylamide gel was blotted on nitrocellulose membrane (0.45 μm pore size) using  Towbin buffer (Towbin et al., 1984). The blots were incubated overnight at 4 °C with either guinea pig-anti-DCX (1:3000, Chemicon) or goat-anti-DCX (1:1000, Santa Cruz) in 0.5 M Tris, 0.15 M NaCl (TBS, pH7.6), with 0.25 % gelatin and 0.5 % triton. Three washings were performed with TBS. As secondary antibodies biotinylated goat-anti-guinea pig (1:400) and horse-anti-goat (1:400) were used, respectively. After another washing step the blots were incubated with ABC Elite kit (1:800, Vector) and visualised using Enhanced Chemoluminescence (ECL, Perkin Elmer, Boston, USA). For control blots the first antibodies were omitted.
RNA isolation and reverse transcription PCR (RT-PCR) 
Total RNA was isolated from frozen neocortex tissue from a Pick patient (PID07-004, cf Table 1) with Trizol reagent (Invitrogen), followed by DNase I (Amplification Grade, Invitrogen) treatment and first strand cDNA synthesis using Superscript II (Invitrogen) according to the manufacturer's recommendations. Forward (5’-AATCCCAACTGGTCTGTCAAC-3’) and reverse (5’- GTTTCCCTTCATGACTCGGCA-3’) primers were used for amplification of a 405 bp fragment of the human DCX gene (Curtis et al., 2007). The RT-PCR conditions deviated only slightly from those applied by Curtis et al. (2007). Briefly, Sphaero Q Taq polymerase (Sphaero Q, Gorinchem, The Netherlands) was applied with 40 cycles and an anealing temperature of 57 °C. The extension time of the last cycle was increased by 10 min. Agarose gel electrophoresis showed a band at about 400 kb (Fig. S9). The human DCX sequence was confirmed with a 3730 DNA-analyzer (Applied Biosystems, Foster City, CA, USA) using the BigDye Terminator v 1.1 Cycle Sequencing kit (Applied Biosystems).
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	Table S1. List of immuncytochemical control experiments with adult human neocortex
	

	
	
	
	
	
	
	

	firm
	first antibody
	second antibody
	post-treatment
	staining
	result
	illustration

	
	
	
	
	
	
	

	Chemicon
	DCX-Gp
	Go-Gp-bio
	nothing
	DAB
	negative
	

	Chemicon
	DCX-Gp
	nothing
	ABC
	DAB
	negative
	

	Chemicon
	DCX-Gp
	H-Go-bio (*)
	ABC
	DAB
	negative
	

	Chemicon
	nothing
	Go-Gp-bio
	ABC
	DAB
	negative
	Fig. S1A

	Chemicon
	nothing
	Rb-Gp-hrp
	nothing
	DAB
	negative
	Fig. S1B

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Santa Cruz
	DCX-Go
	H-Go-bio
	nothing
	DAB
	negative
	

	Santa Cruz
	DCX-Go
	nothing
	ABC
	DAB
	negative
	

	Santa Cruz
	DCX-Go
	Go-Gp-bio (*)
	ABC
	DAB
	negative
	

	Santa Cruz
	nothing
	H-Go-bio
	ABC
	DAB
	negative
	Fig. S1C

	Santa Cruz
	nothing
	Rb-Go-hrp
	nothing
	DAB
	negative
	Fig. S1D

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Note:
	
	
	
	
	
	

	DCX-Gp: guinea pig-anti-DCX, DCX-Go: goat-anti DCX, Go-Gp: goat-anti-guinea pig,
	
	

	Rb-Gp: rabbit-anti-guinea pig, H-Go: horse-antigoat, Rb-Go: rabbit-anti-goat, bio: biotinylated, 
	

	hrp: conjugated with horse radish peroxidase, ABC: ABC Elite kit (Vector), DAB: diaminobenzidine

	(*): indicates interchange of second antibodies between Santa Cruz and Chemicon
	
	


Legends of supplementary figures
Figure S1: Omission of first or second antibodies resulted in unstained preparations (see also Table S1). (A) DCX (Chemicon) antibody omitted, followed by biotinylated goat-anti-guinea pig, ABC and DAB. This corresponds to lane C in Fig. S2. (B) DCX (Chemicon) antibody omitted, followed by HRP conjugated rabbit-anti-guinea pig and DAB. (C) DCX (Santa Cruz) antibody omitted, followed by biotinylated horse-anti-goat, ABC and DAB. This corresponds to lane A in Fig. S2. (D) DCX (Santa Cruz) antibody omitted, followed by HRP conjugated rabbit-anti-goat and DAB. These stainings illustrate that cellular DCX staining observed with both the Chemicon and the Santa Cruz can be attributed to first antibody.  Scale bar is 100 μm.

Figure S2: Western blots using the Santa Cruz and Chemicon. The protein material loaded was from patient AD06-070 and prepared as described in the supplementary Material and Methods. In each lane 5 μg/ml of protein was applied. (A) The first lane was stained with biotinylated horse-anti-goat, followed by ABC and detected using enhanced chemoluminescence (ECL). (B) The second lane was incubated with goat-anti-DCX (Santa Cruz, 1:200), followed by biotinylated horse-anti-goat, followed by ABC and detected using ECL. (C) Third lane was stained with biotinylated donkey-anti-guinea pig, followed by ABC and detected using ECL. (D) Last lane was incubated with guinea pig-anti-DCX (Chemicon, 1:3000), followed with biotinylated donkey-anti-guinea pig, followed by ABC and detected using ECL. Arrow indicates the DCX band at 37 kd. Asterisks indicate consistent bands present in every condition due to the combination of second antibodies and ABC. Further, it should be noted that omission of the first antibodies (Chemicon or Santa Cruz) eliminated any cellular DCX staining (cf Fig. S1). Note that Santa Cruz and Chemicon give identical results.

Figure S3: Agarose gel illustrating the DCX gene product obtained with RT-PCR. The left lane is the Smart ladder with kb indications. The right lane shows the 405 kb DCX gene product.
Figure S4: Fluorescence and DAB immunocytochemistry of adult human neocortex using Santa Cruz C18 antibody. (A-C) Without pre-treatment doublecortin positive astrocytes were observed in adult human neocortex if fluorescent second antibodies were used. If DAB was used to visualise DCX the Santa Cruz C18 antibody the neuronal envelopes and fibers were visible after pretreatment with 2 N HCl (D), 100 % formic acid (E) or freezing (F). Scale bars are 20 μm in (A-C); 30 μm in (D-F).

