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Supplemental Information 

 

Supplemental Methods and Materials 

Animals and human brain samples  

NIH: Nkx2-1Cre:RCE:LoxP Swiss Webster mice (1) (n = 4; ages p15-p21; in-house breeding) 

were used for electrophysiology and subsequent single-cell reverse transcription polymerase chain 

reaction (RT-PCR). Male C57Bl/6J mice (n = 3; ages p70-p90; Jackson Laboratory, Bar Harbor, ME), 

male Sprague Dawley rats (n = 3; ages p85-p110), and male rhesus monkeys (Macaca mulatta; n = 2; 

ages 7 years and 12.5 years) were used for immunofluorescence. Fresh-frozen tissues for biochemical 

analysis were obtained from the frontal cortex of two male rhesus monkeys (see above), male C57Bl/6J (n 

= 2; age > 3 months; Jackson Laboratories, Bar Harbour, ME) and male ErbB4-/- HER4heart mice (2) (n = 

2; age > 3 months, in-house breeding). All animals were raised under a 12 h light/12 h dark cycle with 

food and water provided ad libitum. Cryosections (15 µm thick) of post mortem human frontal cortex 

from two control individuals (S144: 42 years, male, history of alcohol abuse, 38 h PMI, tissue pH: 5.68; 

S78: 38 years, male, no recorded medical conditions, 6 h PMI, tissue pH: 6.71) were obtained from the 

Stanley Medical Research Institute (Chevy Chase, MD). Human RNA samples were purchased from 

Ambion (Austin, TX) and Stratagene (La Jolla, CA). 

University of Pittsburgh: Tissue for the ErbB4 coexpression analysis in subtypes of interneurons 

was obtained from male long-tailed macaque monkeys (Macaca fascicularis; n = 3; 3-4 years of age).  

All procedures were approved and followed the appropriate NIH Guidelines for the Care and Use 

of Laboratory Animals, or Use of Human Tissue.  

 

Whole-cell recordings and single-cell reverse transcription–PCR  

Recordings were done from cells in acute coronal slices from the medial prefrontal cortex 

(mPFC) of the Nkx2-1Cre:RCe:LoxP mouse line (3). The cells were identified by expression of green 
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fluorescence protein driven by the Nkx2-1 promoter. Electrophysiological characterization of mPFC 

interneurons and pyramidal cells was performed by whole-cell patch-clamp recording using a potassium 

gluconate-based intracellular solution containing biocytin for post-hoc morphological analysis of recorded 

cells, as described previously (3). At the end of the recording session, the cytoplasm was aspirated into 

the recording pipette while maintaining the tight seal. Then, the pipette was carefully removed to allow 

outside-out patch formation, and its contents were expelled into a test tube. RT was performed in a final 

volume of 10 μl as described previously (4). Next, two consecutive rounds of PCR using outer and nested 

primer sets (see Table S2) were performed essentially as described previously (3; 5; 6). All primer sets 

were designed to span exon boundaries and were verified on 1 ng of total RNA purified from mouse 

whole brain using the same RT-PCR protocol (3; 6). Primer sequences for ErbB receptors were designed 

to bind to regions not reported to undergo alternative splicing. 

 

Western blotting 

Following dissection of fresh cortical tissue during non-survival brain surgery, rhesus monkey 

brain areas were immediately snap-frozen in liquid nitrogen. Tissues were homogenized in 20 volumes 

RIPA buffer (10 mM Tris-HCl pH 7.5, 150 mM NaCl) containing 1% NP-40 and protease inhibitors 

(Complete Protease Inhibitor Cocktail, Roche Molecular Biochemicals, Indianapolis, IN) using a T10 

basic disperser (IKA Works, Wilmington, NC). Following a brief incubation on ice, homogenates were 

cleared for 10 min at 7,000 g. Supernatants were used to prepare SDS samples at a concentration of 3 

mg/ml protein. Human brain SDS samples (‘Protein Medleys’) were purchased from Clontech (Mountain 

View, CA) and diluted to 3 mg/ml prior to use. Of note, unlike the rhesus monkey tissues, these samples 

were extracted with 2% SDS. To ensure equivalent protein loading of rhesus monkey and human samples, 

we normalized the samples for clathrin signals using an antibody against its 180 kDa heavy chain (SC-

12734; Santa Cruz Biotechnologies; Santa Cruz, CA), as clathrin, like ErbB4, is fully extracted in both 

2% SDS and 1% NP40. 
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Monkey and human cortical SDS samples (14 and 25 µl, respectively) were size-fractionated on 

4-12% acrylamide/Tris-glycine gels (Invitrogen, Carlsbad, CA) and electrophoretically transferred onto 

nitrocellulose membranes. Excess binding capacities were blocked with 5% nonfat dry milk in Tris-

buffered saline (137 mM NaCl, 3 mM KCl, 25 mM Tris-HCl pH 7.4) containing 0.1% Tween-20 (TBS-

T). Membranes were incubated overnight with different antibodies against ErbB4, namely 1 µg/ml rabbit 

mAb-10 (6) and 1 µg/ml mouse mAb clone HFR-1 (Thermo Scientific, Fremont, CA), in 3% bovine 

serum albumin (BSA) in TBS-T. In a separate experiment, 60 µg protein from cortical and hippocampal 

lysates of wildtype and ErbB4-/- mice (6) were probed with rabbit polyclonal antibody 0616/0618 (7) (see 

Figure S3). Antibody binding was visualized with enhanced chemiluminescence (ECL, GE Healthcare, 

Piscataway, NJ) using secondary donkey-anti-rabbit and donkey anti-mouse antibodies conjugated to 

horseradish peroxidase (GE Healthcare). The blot was stripped with Restore™ stripping buffer (Pierce, 

Rockford, IL) and re-probed with anti-CHC (1:1,000). Rabbit monoclonal antibody mAb-10 against the 

intracellular domain of ErbB4 has been described recently (6). 

 

RNA isolation and quantitative PCR 

Following dissection during non-survival brain surgery, rhesus monkey brain areas were snap-

frozen immediately in liquid nitrogen. Total RNA was extracted from monkey frontal and prefrontal 

cortex using Trizol reagent. Total RNA from human frontal cortex was purchased from Ambion (Austin, 

TX) and Stratagene (La Jolla, CA). First-strand cDNA synthesis was carried out using SuperScript II 

reverse transcriptase (Invitrogen, Carlsbad, CA) with random primers. The LightCycler TaqMan ready-to-

use master mix (Roche, Indianapolis, IN) was used to amplify pan-ErbB4 according to the manufacturer’s 

instructions. In brief, a specific set of primer and probe, as described previously (8) was used to amplify 

ErbB4 and β-actin. The TaqMan probes/primer sets used for total (pan) ErbB4 and β-actin were 

purchased from Applied Biosystems (Foster City, CA). PCR conditions were as follows: An initial 

denaturation step at 95oC for 10 min, followed by 40 cycles of denaturation at 95oC for 10 seconds, 
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annealing at 60oC for 30 seconds, and extension at 72oC for 1 second. PCR data were acquired from the 

Light Cycler 4.05 Software and quantified by a standard curve method. The quantity of pan-ErbB4 was 

expressed relative to the quantity of β-actin.  

Analysis of the CYT1 and CYT2 splice variants of ErbB4 were performed by end-point PCR. 

CYT1/CYT2 variants were amplified with the Expand Long Template PCR system (Roche) using gene-

specific forward and reverse primers corresponding to sequences that map upstream and downstream of 

the ErbB4 CYT1/CYT2 cassette (forward primer: 5’ CAG ATT CTC TTG GAT GAA GAG GAT T 3’; 

reverse primer: 5’ GGT ACC ATT ACA GCA GAA GGA GTC ATC 3’). PCR conditions were as 

follows: An initial denaturating step at 94oC for 2 min, followed by 35 cycles of denaturation at 94oC for 

10 seconds, annealing at 55oC for 35 seconds, and extension at 68oC for 45 seconds. Twenty-five, 30 and 

35 cycles PCR reaction samples were electrophoresed on 2% agarose gel and visualized by ethidium 

bromide (Figure S5A). To ascertain faithful co-amplification of CYT1 and CYT2 isoforms, cloned CYT1 

and CYT2 standards were mixed at different ratios and amplified as described above (Figure S5B). PCR 

results were quantified using densitometry software and plotted as the percentage of total CYT1/CYT2 

expression: %=100*[CYT1 or CYT2/(CYT1+CYT2)]. 

 

Immunohistology 

NIH: Following the dissection of fresh tissue during non-survival brain surgery, monkeys were 

euthanized with Euthanasia-iii (Med-Pharmex, Pomona, CA), and then transcardially perfused with 1 L 

saline followed by 3 L of 4% paraformaldehyde. Heparin (1 cc) was administered i.v. prior to the 

perfusion. Following perfusion, the extracted brain was cryo-protected in 2 L of 10% glycerol and 2% 

DMSO in 0.1 M phosphate buffer for 24 h, followed by 2 L of 20% glycerol and 2% DMSO in 0.1 M 

phosphate buffer for 5 days at 4˚C on an orbital shaker. Once the cryo-protection process was complete, 

the brain was blocked and then frozen using isopentane (4-methyl butane) at -80˚C, where it was stored 

until sectioning. The left hemisphere was sectioned at 40 µm thickness on a sliding microtome using a 

freezing stage. All sections were individually collected in 48-well tissue culture plates, generating 10 
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systematic random sets of ~130 sections per animal (~1,300 sections total). The sections were stored in 

cryo-protectant solution (20% glycerol and 30% ethylene glycol in 50 mM phosphate buffer) at -20˚C. 

Mice and rats were anesthetized with brief exposure to gaseous isoflurane and subsequent i.p. 

injections of Avertin (2,2,2 tribromoethanol, 250 mg/kg) and perfused through the left cardiac ventricle 

with PBS (0.1 M, pH 7.0, 21˚C), followed by 4% paraformaldehyde in PBS (pH 7.4) over 15 min. After 

dissection, brains were postfixed overnight at 4˚C and cut coronally on a vibratome (40 µm). All sections 

were subsequently collected in a 12-well tissue-culture plate in 0.1 M PBS with 15 mM sodium azide and 

stored at 4˚C. This collection scheme generated 12 systematic random sets of 12-14 sections each that 

covered the whole rostrocaudal extent of the forebrain.  

Sections were processed for double-immunofluorescence and immunohistochemistry in 0.1 M 

TBS pH 7.5 with 0.2% Triton-X100 as follows (standard conditions): 2 x 10 min washes; 1 h in 2% H2O2; 

3 x 10 min washes; 1 h blocking in 10% normal donkey serum; primary antibody incubation for 40 h at 

4˚C in blocking solution; 3 x 10 min washes; biotinylated and/or Cy3-labeled secondary antibody for 1 h 

at room temperature in blocking solution; 3 x 10 min washes; avidin-peroxidase for 1 h at room 

temperature. Immunofluorescence sections were stained with Tyramide-Alexa488 (Invitrogen, Carlsbad, 

CA) according to the manufacturer’s instructions, mounted in Mowiol-DABCO and stored at 4˚C. 

Immunohistochemical sections were stained with diaminobenzidine (DAB Substrate Kit, brown) or 

Vector SG (blue; Vector Laboratories, Burlingame, CA) for 5 min at room temperature, followed by 3 x 

10 min washes, air-dried, dehydrated with ethanol, cleared with 3 x 10 min xylene, and mounted in 

Permount. As controls, sections without primary and/or secondary antibodies exhibited only low-intensity 

general background fluorescence or reaction product staining. To reveal ErbB4 immunoreactivity in 

monkey and human sections, heat-induced antigen retrieval with buffer U at 121°C was used according to 

the manufacturer’s instructions (2100 Retriever, PickCell Laboratories, Amsterdam, Netherlands). 

Following antigen retrieval, the standard protocol was followed as described above. 

The rabbit anti-ErbB4 antibodies directed against the intracellular domain (polyclonal serum 

5941, rabbit monoclonal mAB-10) have undergone stringent tests for specificity in a variety of 
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applications that include Western blotting, immunoprecipitation, and immunolabeling of cultured 

hippocampal neurons (6). The mouse monoclonal mAb-77 directed against the extracellular domain of 

human ErbB4 has been characterized previously (6; 9). A list of primary antibodies used in 

immunohistology is shown in Table S3. Secondary antibodies: donkey anti-rabbit Cy3 (1:1000), donkey 

anti-mouse Cy3 (1:1000), donkey anti-mouse Cy2 (1:300), biotinylated donkey anti-rabbit (1:1000) and 

biotinylated donkey anti-mouse (1:500; all from Jackson ImmunoResearch, West Grove, PA). All 

secondary antibodies were highly affinity-purified (ML quality) to minimize cross-reactivity. 

University of Pittsburgh: Monkeys were deeply anesthetized with ketamine and pentobarbital, 

and then perfused transcardially with 1% paraformaldehyde in phosphate buffer (pH 7.4) at 4ºC followed 

by 4% paraformaldehyde in phosphate buffer, as previously described (10). Brains were immediately 

removed and coronal blocks (5-6 mm-thick) were postfixed in buffered 4% paraformaldehyde, then 

immersed in increasing gradients of sucrose solutions and stored in a cryoprotectant solution at -30°C 

(11). Coronal cryostat sections (40 µm) were cut along the rostral-caudal axis from left hemisphere blocks 

containing the principal sulcus. Sections were taken from the middle 1/3 of the principal sulcus, 

containing area 46, and processed as previously described (12). Multi-label fluorescence 

immunocytochemistry was used to assess the colocalization frequencies of ErbB4 with interneuron 

markers (PV, CR, CB, CCK, GABA) or a neuronal marker (NeuN) within soma. The specificity of each 

antibody was verified by Western blot in our laboratory (data not shown) as well as in other laboratories 

(PV) (13). Secondary antibodies (donkey or goat) were conjugated to Alexa 488, 568, or 647 (Invitrogen). 

Secondary antibody specificity was verified by omitting the primary antibody in control experiments. 

 

Microscopy and quantification 

Immunofluorescence signals were analyzed using a confocal microscope (Zeiss 510 Meta) at 10x, 

20x, 40x Oil, and 63x Oil magnification. Immunohistochemical staining was visualized with an Olympus 

BX-61 microscope at 20x and 40x Oil magnification. In some instances, single images were assembled to 

image arrays using the Photomerge function in Adobe Photoshop CS. The presented images are 
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representative for the staining patterns, and were adjusted for overall brightness and contrast using Adobe 

Photoshop CS.  

For the present studies, the superficial zone (containing layers 1-2) of area 46 was defined as 

extending from 5%-20% of the cortical traverse from the pial surface to white matter, and the middle zone 

(layers deep 3 and 4) was defined as 35%-55% of this distance. Sites (10 per zone per section) within 

these zones on the dorsal bank of the principal sulcus were systematic randomly sampled using a grid size 

of 110 µm x 110 µm (14). Colocalization was defined as overlapping fluorescent signal localized to a 

soma across several z-planes. Two approaches were used to verify the degree of co-localized signals. 

First, one investigator counted the frequency of colocalization within image stacks from two monkeys, 

and a second investigator performed the same counting procedures in a third monkey. Second, the first 

counter reassessed the frequency of colocalization within image stacks of one monkey blind to stack 

number and region. Paired samples test between the original count and recount did not differ (t119 = -.440, 

p = .661). 

 

  



Neddens et al. 

8 
 

Table S1. Individual results from recordings and single-cell RT-PCR in mouse mFC 

Cell # Cell type Firing PV GAD65 GAD67 VGluT1 ErbB3 ErbB4 EGFR 

L322 interneuron FS + + + – – + – 

L324 interneuron FS + + + + – + – 

L326 interneuron FS + + + – – + – 

L328 interneuron FS + + + – – + – 

L330 interneuron FS + + + – – + – 

L332 interneuron FS + + – – – + – 

L335 interneuron FS + + + – – + – 

L341 interneuron FS + + + – – + – 

L342 interneuron FS + + + – – + – 

L336 interneuron FS + – + – – + – 

          

L331 pyramidal RS – – – + – – – 

L333 pyramidal RS + – – + – – – 

L337 pyramidal RS – – – + + – – 

L323 pyramidal RS + – – + – – – 

L325 pyramidal RS – + – + – – – 

L327 pyramidal RS – – – + – – – 

L329 pyramidal RS – – + + – – – 

L338 pyramidal RS – – – + – – – 

L339 pyramidal RS – – – + – – – 

L340 pyramidal RS – – – + – – – 

Cells were initially identified by their morphology and their firing pattern, and were later analyzed by sc RT-PCR 

for the expression of ErbB4 and interneuron or pyramidal neuron markers. Note that all 10 interneurons are positive 

for PV and ErbB4 mRNAs, whereas all 10 pyramidal cells express VGlut1 but are consistently negative for ErbB4.  

EGFR / ErbB1, epidermal growth factor receptor; FS, fast spiking; GAD65/67, glutamic acid decarboxylase 

65/67kD; mFC, medial frontal cortex; PV, parvalbumin; RS, regular spiking; RT-PCR, reverse transcription 

polymerase chain reaction; VGluT1, vesicular glutamate transporter 1. 
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Table S2. Primer sequences for single-cell RT-PCR 

Marker Genbank # First set PCR primers Size (bp) 

PV NM_013645 Sense, 104:GCCTGAAGAAAAAGAACCCG* 275 

  Antisense, 275:AATCTTGCCGTCCCCATCCT*  

GAD65 NM_008078 Sense, 99:CCAAAAGTTCACGGGCGG 375 

  Antisense, 454:TCCTCCAGATTTTGCGGTTG  

GAD67 NM_008077 Sense, 83:ATGATACTTGGTGTGGCGTAGC 253 

  Antisense, 314:GTTTGCTCCTCCCCGTTCTTAG  

VGluT1 NM_182993 Sense, 124:CCCTTAGAACGGAGTCGGCT 593 

  Antisense, 697:TATCCGACCACCAGCAGCAG  

ErbB3 NM_010153 Sense, 916:CCTGCTGACAAGATGGAAGTAGA 399 

  Antisense, 1174:GACATTCAAGTTCTTCATGATCA  

ErbB4 NM_010154 Sense, 59:CCAGCCCAGCGCTTCTCAGTCAG 343 

  Antisense, 426:GTATTTCGGTCAGGTTCTTTAATCC  

EGFR NM_007912 Sense, 344:ACACCTATGCCTTAGCCATCCTG 364 

  Antisense, 707:CATTGGTTGTGGCAGCAGTCACT   

Marker Genbank # Second set PCR primers Size (bp) 

PV NM_013645 Sense, 122:CGGATGAGGTGAAGAAGGTGT* 163 

  Antisense, 265:TCCCCATCCTTGTCTCCAGC*  

GAD65 NM_008078 Sense, 219:CACCTGCGACCAAAAACCCT 248 

  Antisense, 447:GATTTTGCGGTTGGTCTGCC  

GAD67 NM_008077 Sense, 159:CAATAGCCTGGAAGAGAAGAGTCG 177 

  Antisense, 314:GTTTGCTCCTCCCCGTTCTTAG  

VGluT1 NM_182993 Sense, 148:ACGACAGCCTTTTGCGGTTC 367 

  Antisense, 495:CAAAGTAGGCGGGCTGAGAG  

ErbB3 NM_010153 Sense, 1021:CAGACCGTGGACTCTAGCAATAT 176 

  Antisense, 1292:ATGTTTAGGTAGCCTGTAATCTC  

ErbB4 NM_010154 Sense, 118:CTGACCTGGAACAGCAGTACCGA  208 

  Antisense, 348:AGGCATAGCGATCTTCATATAGT  

EGFR NM_007912 Sense, 416:ACTTACAGGAAATCCTGATTGGT  256 

  Antisense, 671:CGACAGCGATGGGAACATTGCTG   

EGFR / ErbB1, epidermal growth factor receptor; GAD65/67, glutamic acid decarboxylase 65/67kD; PV, 

parvalbumin; RT-PCR, reverse transcription polymerase chain reaction; VGluT1, vesicular glutamate transporter 1. 
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Table S3. List of primary antibodies 

Species Antigen Clone Source Item # Dilution 

Antibodies used at NIH: 
mouse Parvalbumin PARV-19 Sigma-Aldrich, St. Louis, MO P3088 1:5000 
rabbit Parvalbumin poly Swant, Bellinzona, CH PV-25 1:1500 
rabbit Neurogranin poly Millipore, Temecula, CA AB5620 1:2000 
rabbit VGAT poly Millipore AB5062P 1:500 
rabbit GAT-1 poly Millipore AB1570 1:500 
rabbit GAD65 poly Millipore AB1511 1:1000 
mouse GAD67 1G10.2 Millipore MAB5406 1:5000 
rabbit GAD67 poly Millipore AB9706 1:2000 
mouse Ankyrin-G A7 Santa Cruz Biotechnology,  

Santa Cruz, CA 
sc-137105 1:100 

mouse Neurofilament-H SMI-32 Abcam, Cambridge, UK ab75475 1:2000 
mouse CaMKIIα 6G9 Abcam ab2725 1:1000 
rabbit ErbB4 poly Ref. (7) 0616 and 0618 1:300 
mouse ErbB4 HFR-1 LabVision, Fremont, CA MS-637 0.5 µg/ml 
mouse ErbB4 H4.77.16 LabVision MS-270 (mAb-77) 3 µg/ml 
rabbit ErbB4 poly Ref. (6) HL5941 0.5 µg/ml 
rabbit ErbB4 mAb-10 Ref. (6) mAb-10 3 µg/ml 

Antibodies used at University of Pittsburgh: 
mouse NeuN A60 Millipore MAB377 1:1000 
mouse GABA GB-69 Sigma-Aldrich A0310 1:1000 
mouse ErbB4 H4.77.16 LabVision MS-270 (mAb-77) 1:300 
rabbit ErbB4 poly Ref. (6) HL5941 0.5 µg/ml 
mouse Parvalbumin 235 Swant 235 1:1000 
rabbit Parvalbumin poly Swant PV-28 1:2500 
goat Calretinin poly Swant CG1 1:1000 
mouse Calbindin 300 Swant 300 1:1000 
mouse Cholecystokinin 9303 UCLA, Los Angeles, CA 9303 1:3000 

CaMKIIα, calmodulin-dependent kinase II alpha; GABA, γ-aminobutyric acid; GAT-1, GABA transporter-1; 

GAD65/67, glutamic acid decarboxylase 65/67kD; NeuN, neuronal nuclei; NIH, National Institutes of Health; 

UCLA, University of California Los Angeles; VGAT, vesicular GABA transporter. 
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Figure S1. Test for specificity of ErbB4 antibodies on monkey tissue. (A) Double-immunofluorescence 

with (B) mouse mAb-77 (anti-extracellular domain) and (C) rabbit serum HL5941 (anti-intracellular 

domain) consistently colabels somata (arrowheads), arguing for the specificity of these antibodies. Note, 

however, that a relatively high concentration of polyclonal serum HL5941 was used because heat-induced 

antigen unmasking was not possible together with mAb-77 that exclusively binds the native folded 

protein; thus some degree of non-specific background labeling is evident in the green channel. Scale bar = 

100 µm (A-C). 
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Figure S2. Limited specificity of mouse mAb HFR-1. (A) HFR-1 detects full-length ErbB4 protein in 

Western blotting of rhesus monkey, human, and mouse lysates of the frontal cortex, but shows major non-

specific side reactions in rhesus monkey and especially in human lysates. By immunofluorescence 

following heat-induced antigen unmasking, HFR-1 (green channel) shows high degree of overlay with 

serum HL5941 (red channel) on frontal cortical tissue of rhesus monkey (B) and hippocampus of the 

mouse (C). However, note additional labeling in the green channel (arrowheads), indicative of non-

specific binding of HFR-1. Scale bar = 160 µm. H, human; M, mouse; R, rhesus monkey. 
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Figure S3. Limited specificity of rabbit anti-ErbB4 polyclonal serum 0616/0618. (A) A mixture of the 

polyclonal sera 0616 and 0618 detects full-length ErbB4 protein (180 kDa) in Western blotting of 

wildtype (WT) mouse lysates of the frontal cortex (FC) and hippocampus (HC), but shows many non-

specific side reactions as evident from the pattern on ErbB4-/- lysates (KO). In contrast, mAb-10 does not 

show any labeling on KO lysates. (B) Serum 0618 labels CA1 interneurons on WT mouse hippocampal 

sections similar to the pattern detected by mAb-10 (C). However, note the intense background labeling in 

the pyramidal layer (PL) with serum 0618 that is entirely absent with mAb-10, indicating that non-

specific binding occurs to some extent with 0618 in histological applications. Labeling with serum 0616 

looks essentially identical to 0618 (data not shown). Scale bar = 120 µm.  
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Figure S4. Semiquantitative analysis of CYT1/CYT2 splice variants of ErbB4 mRNA in primate and 

human frontal cortex. The relative abundance of ErbB4 isoforms containing (CYT1) or lacking (CYT2) a 

docking site for PI3K was investigated by quantitative PCR. The majority of ErbB4 transcripts in monkey 

and human correspond to the CYT2 isoform. The semiquantitative results were very similar between 

primate species and did not differ between tissue samples obtained from either the entire frontal cortex 

(FC) or from the subfields comprising the dorsolateral prefrontal cortex (PFC). The bars represent mean + 

SD of triplicate PCR reactions from one (monkey) or two (human) independent RNA preparations. 
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Figure S5. Semi-quantitative analysis of ErbB4 CYT1/CYT2 mRNA expression shows a preponderance 

of CYT2-containing isoforms in monkey and human frontal cortex. (A) Reaction products representative 

of CYT1 and CYT2 isoforms from different numbers of PCR cycles are shown. For quantification (see 

Figure 3), band intensities after 30 cycles of PCR were analyzed by densitometry and normalized for β-

actin (not shown). (B) To ascertain faithful co-amplification of CYT1 and CYT2 isoforms, known 

quantities of cDNA standards for both isoforms were mixed at different ratios and used as templates. 
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