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Figure 2F: Proliferation of newborn
cells  during aging reveals g
prominent reduction in middle-aged
and old animals.

Ki-67 immunoc viochemistry (bright
field) shows comparable amounts
of proliferating cells as shown b
BrdU immunolabeling afier 24 hrs

survival
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Figure 3B: Apopiotic cell death in the
hippocampal ~ dentate  oyrus increased
significantly after I-day of acite stress
exposure, in the main DG suh-re gions (group
D). but normalized on the dam after (group
). Representative example of a TUNEL-
positive, apoptotic cell in the hippocampal
SGZ.

Figure 8: Confocal image showing
hpical examples  of  immuno-
fliorescent double stainings  for
BrdU (red) and NeuN (green). To
verify double labeling throughout
the whaole extent of the cells. mages
where inspected in the orthogonal
Planes X, Y and Z. The two arrows
point to cells containing  both
markers BrdU and NeuN. and
therefore are considered to have
:11'11*/'1]:4.‘(/mm new newrons. Near
the  arrowhead « single Brel-
positive cell is depicted, which is
either still undifferentiated or non-

newronal,

hilus

GCL.
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Figure 5: Confocal image showing typical examples of immunoffuorescent triple staining

Jor BrdU (red) / NeuN (green) / SI100b (blue). (4): In 2-weelk old rats, 1 weel after BrdlJ

injection, clear double labeling of Brdl with §100p (B) and NeuN (C) is seen. Panel (C) shows
a representation in the orthogonal planes X, Y and 7 1o verify double labeling throughour s
extent. In 6-week oid rats, at 24 hours (D) and I week (E) survival afier BrdU injection, no such
double labeling is present. In 12-month (F) and 24-month old rats (G), even after 4 weeks of
survival, most BrdU-positive cells were stil] located in the hilus / SGZ. Almost all were small
and undifferentiated. Only 14% of these cells in middle-aged and 7% in old animals had actually
migrated into the GCL and differentiated into neurons (H).

Figure 6B: Spontaneous apaoptotic cell death decreases during life span of rats.
Representative example of a T\ UNEL-positive, apopiotic cell in the hippocampal SGZ ar the
border with the DG-GCL. Inser shows a higher magnification of another example, displaving
the main apoprotic hallmarks, such as obvious shrinkage and nuclear condensation, a brown
DAB deposit indicating TUNEL identified DNA fragmentation and presence of clear apoptotic
bodies.
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1B: Confocal analysis of immunofluorescent double label

with GFAP (middle left), and with Ki-67 (middle right).

Although in close proximity of each other, as evident from the lower left panel (merged), and the
-e in the SGZ. Also for p27Kipl and Ki-67,

XYZ view below, GFAP and p2 7Kipl do not colocaliz
g was observed in the SGZ (arrows).

Figure ing for p27Kipl (upper panels)

a general absence in double labelin
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Figure I: Representative examples of immunocytochemistry for Ki-67 / Reca (4), VEGF (B) and
Flk=1(C) in adjacent sections of control, chronically stressed and recovered rat hippocampi. A)
Hlustrations of vascular-associated (VA) or non-associated (NA) proliferation, double labeling

Jor the proliferation marker Ki-67 and the endothelial marker Reca are indicated. B) VEGF
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immunolabeling is present in both the cvtoplasm of astrocytes in the hilar region and their
protrusions, which extend into the GCL as well (I: VEGF, arrowheads). VEGF expression in
the granule cells of the dentate gyrus (GCL) shows a punctuate appearance (Il: VEGF). C)
Flk-1 immunolabeling revealed a punctuate expression pattern in the hilus, GCL (I: Flk-1) and
molecular layer. D) Ilustration of the image processing of Reca immunolabeled sections used to
estimate the proportion of surface area covered by the microvasculature, The left image shows
the location of counting frames used to estimate VEGF and Fik-1 expression in the hilar region,
GCL and the molecular layer: E) Confocal image of a typical example of immunofluorescent
double lubeling of Ki-67 (red) and Reca (green), showing a vascular-associated new cell,
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Figure 2: Confocal images of representative examples of the immunoffuorescent double labeling
for GFAP (red) and VEGF (green). VEGF is predominately expressed by the hilar astrocytes
(4 + C), of which the processes extend into the GCL (B) and establish contacts with dentate
granule cells (arrowheads in C). In the GCL, VEGF is expressed in a punctuate expression
pattern localized on the somaia of the granule cells (arrowheads, D).
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Figure 1: A) Representative examples of immunocytochemistry for Ki-67 / Reca in 2 week-, 6

week-, 12 month- and 24 month-old rat, and illusirations of vascular-associated (VA) or non-
associated (NA) proliferation; B) Ilustration of the image processing of Reca immunolabeled
sections used to estimate the proportion of the surface area co vered by the microvasculature. C-
F) Confocal images of a typical example of immunofiuorescent double labeling of Ki-67 (blue),
BrdU (red) and Reca (green). Examples are shown of: C) clusters of both BrdU- and Ki-67-
positive cells residing in the SGZ of a 2 week-old animal; D) Actively proliferating cluster of VA
cells, consisting of a single solely BrdU-positive (arrowhead) and BrdU / Ki-67 double positive

(arrow) cells ina 6 week-old rat; E+F) idem fora 2 week-old rat.
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