SUPPLEMENTARY MATERIAL

FIGURE S1: ORIGINAL UNALTERED IMAGES (not present in the Main Text)
Nidopallium of a pn3 chick. A–C: Same image, acquired with different filter sets, 40× objective. A: SAF-cAMP labeling (green) B: Neurotrace neuronal labeling (red). C: Bis-benzimide nuclear counterstaining (blue). D: A and B merge. E: A, B and C merge. SAF-cAMP is present as small clusters distributed in the proximity of Neurotrace labeling. 
F, G, H: particular of cells from another section, double labeled with SAF-cAMP and Neurotrace: SAF-cAMP appears distributed around the Neurotrace labeling. (SAF-cAMP labeling, green; Neurotrace, red). 100× objective.

Bar = 25 μm (A to E), 10 μm (F to H).

FIGURE S2: ORIGINAL UNALTERED SINGLE-CHANNEL IMAGES (relative to Fig. 2D and 3A,B of the Main Text)

The unaltered single-channel images are not pseudo-colored. The images were not acquired in the grey space, instead they were acquired in the RGB mode: therefore each pixel represent the sum of the red, green and blue signals in that particular point. Hence, what we see reflects the wavelength of the signal: if some bleeding of one signal occurs when observed with a different filter set, it may be detected by being of a different color from the signal of the appropriate wavelength for that given filter set. For example, if particularly strong red signal is seen with a fluorescein filter, it appears orange instead of green that is the color of the appropriate wavelength signal. Usually, fluorescently-tagged secondary antibodies and cAMP did not give rise to signal bleeding. Only when particularly intense signals were detected (like in the nidopallium of postnatal chicken) with the broadly-emitting fluorochrome (rhodamine, SAR-cAMP), some faint bleeding could be detected. It was however clearly distinguishable by the different color from the specific signals, and was abolished by using lower concentrations of fluorochrome. Controls were always run by incubating sections with 8-Br-cAMP, that abolished SAR-cAMP labeling while preserving the signals due to other molecules. When superimposing the images obtained with the different filters, the images were split in their R, G and B component. Only the appropriate component, that is, R for the rhodamine filter (for fluorochromes emitting in the red spectrum), G for the fluorescein filter (for fluorochromes emitting in the green spectrum), and B for the DAPI filter (for fluorochromes emitting in the blue spectrum) were mixed in order to obtain the multiple labeled image. In this way an electronic (not physical) filtering was obtained.

A–C: Bis-benzimide, SAF-cAMP, RII immunolabeling for image 2D (see Text, Fig. 2D, Bar = 10 μm). The green (SAF-cAMP) signal bleeds into the image acquired with the blue (DAPI) filter (A, bis-benzimide in blue), but not with the rhodamine filter.

D–E: GFAP immunolabeling and SAR-cAMP labeling, respectively. No leakage of the red and green signals can be detected, since each signal can be seen only with its appropriate filter set. See Text, Fig. 3A. Bar = 25 μm.

F–G: GFAP and RII immunolabeling, respectively. No leakage of the red and green signals can be detected. See Text, Fig. 3B. Bar = 50 μm.

FIGURE S3: ORIGINAL UNALTERED SINGLE-CHANNEL IMAGES (relative to Fig. 3C–F of the Main Text) – Intermediate filaments colocalization

A–B: SAR-cAMP labeling and NF68 (green) immunolabeling, respectively. See Text, Fig. 3C. Bar = 10 μm.

C–D: RII and NF68 immunolabeling, respectively. No leakage of the red and green signals can be detected. See Text, Fig. 3D. Bar = 10 μm.

E–F: SAR-cAMP labeling and NF200 immunolabeling, respectively. A faint leakage of the red signal can be seen in section F, where the most intense red structure appears orange, clearly distinguishable from the green NF200-specific labeling. The red labeling due to SAR-cAMP labeling was abolished by 8-Br-cAMP. See Text, Fig. 3E. Bar = 10 μm.

G–H: RII and NF200 immunolabeling, respectively. No leakage of the red and green signals can be detected. See Text, Fig. 3F. Bar = 50 μm.
FIGURE S4: ORIGINAL UNALTERED SINGLE-CHANNEL IMAGES (relative to Fig. 5 of the Main Text) – differential distribution of RI and RII in various regions of the chick brain

A–B: SAF-cAMP labeling (green) and RII immunolabeling (red), in the same section. Olfactory bulb. The two signals appear well separated with both filter sets, since each signal can be viewed with its appropriate filter: no leakage can be detected. The same consideration applies also to the sections C–D and E–F and to Supplementary Fig. S5. See Text, Fig. 5A. Bar = 50 μm. 

C–D: SAF-cAMP labeling (green) and RII immunolabeling (red), in the same section. Nidopallium/striatum transition zone. Both RI and RII are present in both areas, however the number and intensity of labeled structures was higher in nidopallium for RI and in striatum for RII. See Text, Fig. 5B. Bar = 50 μm.
E–F: SAF-cAMP labeling (green) and RII immunolabeling (red), in the same section. Neurons in the reticular substance appear labeled by SAF-cAMP, while RII is present in other cells. Brainstem. See Text, Fig. 5C. Bar = 25 μm.

FIGURE S5: ORIGINAL UNALTERED SINGLE-CHANNEL IMAGES (not present in the Main Text) – differential distribution of RI and RII in various regions of the chick brain 

A–B: SAF-cAMP labeling (green) and RII immunolabeling (red), in the same section of a pn3 chick. The arrow points to ependymal cells lining the lateral ventricle, heavily labeled by RII. Septal nuclei are labeled by SAF-cAMP, while RII is present only in few septal cells (LS: lateral septal nuclei; LV: lateral ventricle), dorsal on the top, medial on the left. 20× objective.

C–D: SAF-cAMP labeling (green) in the hyperpallium accessorium (HA) on the upper right and RII immunolabeling (red), in the same section of a pn3 chick. The transition zone between hyperpallium accessorium and dorsale (HD) is indicated by a thin line: the transition can be easily distinguished in the SAF-cAMP labeled image (C), while RII immunolabeling was more evenly distributed in both areas. 20× objective.
E–F: SAF-cAMP labeling (green) and RII immunolabeling (red), in the same section. Optic tectum of a pn3 chick, dorsal on the top, medial on the left. GP: periventricular gray, MV: mesencephalic ventricle. SAF-cAMP labeling can be detected only on the periventricular gray, while RII immunolabeling is more widespread, however it is stronger on the ependymal cells (arrow) of the mesencephalic ventricle and fainter on the rest of the section. 20× objective.

G–H: SAF-cAMP labeling (green, on the lower left) and RII immunolabeling (red), in the same section of a pn2 chick. Nidopallium (NP) on the lower left, ventricular zone (VZ) in the lower right: the nidopallium is heavily labeled by SAF-cAMP, while a fainter labeling is present in the ventricular zone and in the lateral septum, on the upper part of the photographs (not labeled in order not to obscure the few RI-labeled structures). Arrow: the ependymal cells on the lateral ventricle (LV) are heavily labeled with RII; a conspicuous RII labeling is present in the ventricular zone. Top: medial, left: dorsal. 20× objective. Bar = 50 μm (A to H). 
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