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Supplementary Discussion 

 

Methodology of cell labeling for gene expression profiling 

To label neurons that sprout a new cortical connection after stroke we modified a technique 

originally developed to study the intracortical connections in development15,16. This approach 

utilizes the same tracer, cholera toxin b subunit (CTb), but conjugated to different fluorophores, 

to label and then serve as the targeting signal for laser capture microdissection of sprouting 

neurons. An advantage of this approach is that it provides a close molecular control for 

microarray comparison: neurons that have formed a new connection after stroke are compared to 

adjacent cortical neurons that are from the same animal, same brain region and have been 

exposed to the same stroke, but have not elaborated a new projection within the forelimb cortex 

injection site. This allows subtraction of genes that may be generally induced by stroke (heat 

shock or cell stress response elements) or serve a functional role in specific cortical or laminar 

neuronal subtypes17-19. This technique labels the same number of total cells in all cases, so that 

there is no difference in tracer uptake or labeling by stroke or age (Supplementary Fig. 13). For 

laser capture microdissection in each case 300 or more cells were laser captured from each 

animal in each category. 

 



Laser capture microdissection cannot isolate exactly the labeled cell, and invariably captures 

small amounts of tissue adjacent to the cell body (Fig. 1), likely relating to astrocyte or 

microglial cells that also respond to stroke and border neurons. However, this has turned out to 

be an advantage in that major differences in the gene expression profile of axonal sprouting 

between young and aged adult relate to cytokine or chemokine gene systems that likely indicate 

a distinction in the inflammatory process around sprouting neurons as a function of age (Table 

2). The CTb tracers were injected into rat forelimb sensorimotor cortex. This area was selected 

because it is in the peri-infarct region bordering the stroke, but is sufficiently separated from the 

stroke so that the tracer would not be injected into the infarct cavity. This peri-infarct region is in 

a distance from the stroke site that corresponds to a location of increased axonal growth cone 

proteins after stroke20,21 and in a direct demonstration of post-stroke axonal sprouting in 

rodents22 and where axonal spouting is observed in the nature of axonal trajectories in primates23.  

 

In these studies, rats were used for the sequential tracer injection to label sprouting neurons for 

laser capture microdissection, and then mice were used for the mechanistic studies on ATRX, 

IGF1 and Lingo1/NgR1 in axonal sprouting. This is because the larger brain size of the rat 

facilitates the precise injection approach of the paired CTb injections, in which the second 

injection, CTb-647, must be placed exactly within the first injection (CTb-488), at 2/3 the 

volume (Fig. 1). However, the studies to use gain and loss of function to determine the 

mechanistic roles of specific genes in post-stroke axonal sprouting took advantage of transgenic 

lines that are not available in rats. 

 



Sprouting neurons activate a unique sprouting transcriptome that includes both novel and 

established growth-associated genes. Most of the transcriptional change after stroke occurs early 

in the sprouting process. We chose day 7 as an early time point in the process of post-stroke 

axonal sprouting based on earlier work in stroke studies24 and based on the time course of axonal 

sprouting in entorhinal cortex, in retinal ganglion cells and in the peripheral nervous system after 

injury25-27. 

 

Molecular pathway analysis and aged sprouting transcriptome 

The differentially regulated genes at p < 0.005 and expression change > ± 0.2 (log2) for aged and 

young adult sprouting neurons were analyzed for molecular relationships using a large curated 

database (Ingenuity). This analysis identifies several key signaling cascades that are active in 

sprouting neurons and are distinct in young vs. aged adult. The transcriptional profile of axonal 

sprouting activates large networks of interconnected molecules that form signaling systems from 

cell surface receptors to nuclear transcription factors (Supplementary Fig. 2). Young adult 

sprouting neurons activate a signaling network that progresses from NGF to Jnk and Stat1 

activation, and involves PPARγ nuclear signaling. PDGFa is also induced in or near young adult 

sprouting neurons and is linked to a molecular sprouting pathway that involves APP, MAPK and 

GSK3b signaling (Supplementary Fig. 2). Stroke downregulates FGF and TGFb signaling and 

this is linked to signaling pathways through APP, Ras and RhoA/Rac to the transcription factors 

ATF2, RPA1 and Egr2 and activation of an NFκ-B inhibitor. Similar genes are also differentially 

expressed in growth cones, by proteomic screening28. In contrast, genes regulated in aged 

sprouting neurons at day 7 form pathways that involve osteopontin, IGF1 and BMP signaling 

and downregulation of Pou1F1; and that link chemokine signaling to Jak1 induction and Egr1 



downregulation (Table 1, Supplementary Fig. 2).  Post-stroke sprouting neurons from aged 

animals differentially upregulate the bone morphogenic proteins BMP1, GDF10 and the BMP-

associated transcription factor ONECUT2. Several BMPs promote dendritic sprouting, provide a 

target-derived signal to strengthen synaptic connections and signal through a SMAD-

independent mechanism to promote axonal extension29,30.  Most of these data relate to the effect 

of BMPs 2 and 7 on neuronal function with little data is available on the molecules differentially 

upregulated in aged sprouting neurons, or on the age-related changes in BMP signaling in the 

brain. These are the first data to report changes in BMP signaling systems with age and 

associated with cortical plasticity.  

 

If the gene sets that are regulated in young adult sprouting neurons, but not aged; and aged 

sprouting neurons but not young adult, are analyzed for molecular pathways that are distinct to 

the sprouting response in each age group, young adult neurons distinctly activate molecular 

pathways that have as a node at APP, PDGF and MAPK signaling. In contrast, aged sprouting 

neurons activate pathways related to IGF1, osteopontin and chemokine signaling (CCL3, CCL4, 

CXCL2) (Supplementary Fig. 2). This increased activation of chemokines in the aged sprouting 

neuron data set may localize to microglia that are captured as closely adjacent to sprouting 

neurons. The immune response is accelerated in the aged brain after stroke31 and this data 

suggests that an aspect of this immune response localizes uniquely to the immediate environment 

of peri-infarct sprouting neurons in the aged brain. 

 

Axonal sprouting in cortical motor connections 



Axonal sprouting occurs in peri-infarct cortex in rodents and primates22,23 in the region that 

recovers function after stroke32. To definitively establish that a candidate molecular system plays 

a role in axonal sprouting in peri-infarct cortex it is necessary to directly identify the cortical 

connections in conditions of gain or loss of function in the molecular system, and to statistically 

compare these connections to establish whether new or altered connection patterns have formed. 

A problem in performing such a statistical comparison of cortical connections across 

experimental conditions is that axonal sprouting normally occurs after stroke in a small 

subpopulation of all cortical connections of a given region (Supplementary Fig. 13), and these 

“sprouted” connections are not morphologically or molecularly distinct from neighboring, non-

sprouted connections in a way that would allow their selective isolation22,23. To definitively 

identify the pattern of cortical connections that correspond to axonal sprouting we utilized a 

technique to quantitatively map the connections of the forelimb motor cortex in control, stroke, 

and stroke plus gain or loss of function in ATRX, IGF1, Lingo1/NgR1 and NgR2 conditions. In 

this technique a small injection of the tracer BDA is placed in forelimb motor cortex 21 days 

after stroke, a time period in which axonal sprouting after stroke has been identified22. Seven 

days later the cortex is isolated, flattened, cut tangentially and stained for the location of axons 

(BDA label) (Supplementary Fig. 11c,e) and the mouse somatosensory body map (cytochrome 

oxidase) (Fig. 3c,f) in the same sections. The position of all labeled axons is plotted in x/y 

coordinates relative to the injection site, registered to the mouse somatosensory cortex and 

aligned with all brains of the same treatment condition to provide a composite map for forelimb 

motor cortex connections by treatment group. Each map is then statistically compared across 

treatment group: control, stroke, stroke + gain/loss of function using two statistical tests. Further, 

the location of significantly different axonal projections is localized to functional areas of the 



mouse cortex by comparison to the aligned somatosensory body map. The location and volume 

of the injections did not differ across animals or treatment groups (Supplementary Figs. 6,7). The 

overall axon number projecting from the BDA injection site also did not significantly differ 

across individual animals or treatment groups, except in conditions in which the axonal 

connections were deliberately induced after stroke, with growth inhibitor blockade (Lingo1 and 

NgR1) (Supplementary Fig. 11) or growth-promoting gene knockdown (ATRX) (Fig. 4b). In this 

method, axonal sprouting is defined as the presence of a statistically significant new motor 

cortex projection between experimental groups. 

 

This quantitative connectional mapping of the forelimb motor cortex projections indicates that 

stroke induces axonal sprouting in peri-infarct cortex. Small tracer injections into the motor 

cortex label axonal projections to motor, premotor and first and second somatosensory cortex in 

the normal (non-stroke animal) (Fig.3d), consistent with previous reports of mouse motor system 

cortical connections33. Comparing these motor system projections between control (non-stroke) 

and stroke indicates that connections in stroke are more widespread (Fig. 3d,e) and there is an 

overall increase in axonal number in this peri-infarct axonal sprouting (Supplementary Fig. 11a). 

When these connectional maps are registered to the mouse somatosensory body map, the axonal 

projections induced in peri-infarct cortex are located in motor, premotor and lateral 

somatosensory areas (Fig. 3g). This pattern of post-stroke axonal sprouting is experimentally 

robust, as it can be seen in the control experiment in a comparison of stroke + scrambled 

sequence siRNA to normal (non-stroke) control (see light blue label that shows post-stroke 

connections in Fig. 4e); and the pattern of post-stroke axonal sprouting does not differ between 

normal C57Bl/6 mice with stroke, and a C57Bl6 with the NgR2 knockout with stroke 



(Supplementary Fig. 12d). In this comparison, the NgR2 knockout did not influence post-stroke 

axonal sprouting. 

 

ATRX functions to induce post-stroke axonal sprouting and Lingo1/NgR1 signaling normally 

restricts post-axonal sprouting. When ATRX expression is knocked down the motor system the 

projection pattern after stroke is not significantly different than normal (non-stroke) control (Fig. 

4c,d). ATRX is a SWI2/SNF2 DNA helicase/ATPase that plays a role in chromatin remodeling. 

Loss of ATRX function leads to neuronal cell death during brain development, and altered 

neuronal precursor migration34, and in humans produces a mental retardation syndrome1. ATRX 

also interacts with MECP2 and may have a function in methylation-dependent epigenetic DNA 

expression35. ATRX expression remains strong in the adult brain (Fig. 2b-d, Supplementary Fig. 

3i) but a role for ATRX in the adult has not been determined. The present data indicate that 

ATRX is induced in both young adult and aged sprouting neurons after stroke and mediates one 

aspect of tissue reorganization in this disease.  Interestingly, knockdown of ATRX not only 

blocked post-stroke axonal sprouting, but also reduced the number of labeled axons below that 

seen in the normal brain with forelimb motor cortex BDA injections. This suggests that ATRX 

may function to maintain axonal connections in the un-manipulated or un-lesioned brain. Further 

study is needed to test this idea. 

 

Functional blockade of Lingo1 signaling with a receptor chimera (Lingo1-Fc) or blockade of a 

co-receptor in this Nogo signaling complex, Nogo Receptor 1 (NgR1) also blocks post-stroke 

axonal sprouting (Fig. 6). This axonal sprouting effect is seen as an in increase in the pattern of 

motor cortex projections into premotor and far lateral somatosensory areas (SII). The NgR 



signaling system has been implicated in stroke-induced axonal sprouting in projections from 

neurons in the hemisphere opposite the stroke into the cervical spinal cord4. This data indicates 

that the NgR1 receptor complex normally confines axonal plasticity in the cortex adjacent to the 

stroke site. The effect of NgR1 signaling is enhanced in the aged brain, with an upregulation of 

Lingo1 precisely in the neurons that would be expected to participate in the most substantial 

axonal plasticity in peri-infarct cortex after stroke. Future studies will need to determine whether 

the paradoxical upregulation of Lingo1 axonal growth inhibition in the aged animals limits 

functional recovery.  
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Supplementary Fig. 1 (Li et al.)
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Figure S1. Functional grouping of di�erentially expressed genes by stroke in sprouting neurons. 
The genes di�erentially expressed in aged and young adult sprouting neurons at p < 0.005 level and log2 
> |0.2| were tested for their association in canonical cell signaling pathways. In this analysis, genes were 
tested for signi�cant association in speci�c cell functional or signaling pathways versus random chance 
association in a total curated database of gene interactions of over 23,900 human, rat, and mouse genes by 
right-tailed Fisher’s exact test (Ingenuity Systems). Signi�cance was assessed by testing the number of 
genes that were regulated by sprouting neurons in a speci�c pathway versus total number of genes in this 
database for that pathway. The red line in the left graph indicates the threshold for a signi�cant associa-
tion, the –log (0.05).

Supplementary Figure 1



Figure S2. Molecular networks regulated by stroke in sprouting neurons. The data set of genes regu-
lated at the p < 0.005 level and log2 > |0.2| were tested for molecular interactions that form speci�c gene 
networks. Each panel shows a network of interacting gene products whose expression is di�erentially 
regulated in response to stroke in the young adult (Network 1-4,7) and aged peri-infarct neurons after 
stroke (Network 5,6,8). Genes colored red are upregulated; genes colored green are downregulated. Solid 
lines depict a direct physical interaction between two molecules and dotted lines indicate an indirect 
interaction. Numbers near each gene symbol indicate log2 change in sprouting vs. control expression 
level.

Supplementary Figure 2

Regulated in young adult day 7
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Regulated in aged adult day 7

 Network 5  Network 6  Network 7  Network 8

Regulated in young not aged adult day 7 Regulated in aged not young adult day 7

Supplementary Fig. 2 (Li et al.)



Figure S3. Cellular pattern of IGF1, Lingo1, ATRX and GDF10 expression in peri-infarct tissue after 
stroke. Each row is a multi�uorescent immunohistochemistry staining result from the same area of peri-
infarct cortex.  (a,f ) NeuN (green), (b,g) IGF1 (red) and (c,h) GFAP (purple) immunostaining in peri-infarct 
cortex. (d,e) IGF1 and NeuN are colocalized in aged peri-infarct tissue and appear as yellow in 
IGF1+/NeuN+ neurons. In contrast IGF1 staining co-localizes with GFAP staining in peri-infarct cortex of 
young adults, producing a light purple color (i,j). (k) NeuN (green) and (l) Lingo1 (red) immunostaining in 
peri-infarct cortex. Colocalized staining of Lingo1/NeuN (m,t) and ATRX/NeuN (m,o) is seen as yellow in the 
aged peri-infarct cortex. (p) NeuN (green), (q) GDF10 (red) and (r) GFAP (purple) immunostaining in peri-
infarct cortex. (s) Colocalized staining is seen as yellow in the GDF10+/NeuN+ neurons. Astrocytes also 
express GDF10.  Scale bars = 50 µm (a-d, f-i, k-n), 30 µm (p-s) and 10 µm (e,j,o,t).

Supplementary Figure 3

Supplementary Fig. 3 (Li et al.)
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Supplementary Figure 4

Supplementary Fig. 4 (Li et al.)
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Figure S4. Overall cellular pattern of GDF10 expression in brain tissue.  NeuN (green), GAFP (purple) 
and GDF10 (red) immunostaining in control (a-f ) and peri-infarct cortex (g-l) in each condition. GDF10 
immunostaining is more intense in aged peri-infarct cortex. Scale bars = 50 µm.



Supplementary Figure 5

Figure S5. Cellular pattern of osteopontin immunostaining in brain tissue.  NeuN (green) and osteopontin 
(red) immunostaining in control (a-d) and peri-infarct cortex (e-h). Iba1 (purple) immunostaining (i) and colocal-
ized staining of Iba1/osteopontin (light purple) (j) in the aged peri-infarct cortex. Note osteopontin signal in the 
apical dendrites of neurons of both young and aged adult control brains (b,d), and greater intensity of immunos-
taining in aged peri-infarct tissue (h). Scale bars = 50 µm.



Supplementary Figure 6

Figure S6. Anterior/posterior and medial/lateral injection site of BDA injections. There were no signi�cant 
di�erences in anterior/posterior location of injection sites across experimental groups (a,b,c).  



Supplementary Figure 7

Figure S7. BDA injection volume and infarct volume. 
volumes across treatment conditions following stroke plus ATRX siRNA, scrambled siRNA, or plus hydrogel deliv-
ery of IGF1, JB1, Lingo1-Fc or control Fc. Photomicrographs (left panel) show representative BDA injection sizes 
for each experimental condition (images are from 9 animals totoal) (a,b,c). Scale bars = 20μm.



Supplementary Figure 8

a) Quantitative connectional map of 
forelimb sensorimotor connections in non-stroke/control (n = 11, blue) and stroke + scrambled siRNA (n = 10, 

+ scrambled siRNA. (b) Polar analysis of connections. Shaded regions represent 70th percentile of the distances of 
labeled axons from the injection site in each segment of the graph; weighted polar vectors represent the normal-
ized distribution of the quantity of points in a given segment of the graph for scrambled siRNA or non-
stroke/control (p < 0.005). This data indicates that post-stroke axonal sprouting is present in conditions of normal 
stroke (Fig. 3) and stoke+scrambled siRNA. Scale bars = 500μm. 



Supplementary Figure 9

Figure S9. Expression of protein and message in ATRX siRNA knockdown. (a) Protein level of ATRX in vitro. A 
set of three ATRX siRNA signi�cantly knocks down ATRX protein expression in mouse neural progenitor cells12. 
MSS212900 has the greatest knockdown e�ect. (b) Protein e�ect of ATRX in vivo. ATRX siRNA, using MSS212900, 
signi�cantly knocks down the level of ATRX protein in peri-infarct cortex post-stroke.  ATRX levels were measured 
in the peri-infarct cortex 3, 7 and 14 days after stroke (upper panel in b). Representative Western blots of ATRX 
protein level in control and in vivo knockdown conditions (lower panel in b). (c) Rt-PCR data for mRNA e�ect of 
ATRX siRNA in vitro. ATRX siRNA signi�cantly knocks down mRNA levels in PC12 cells13. (d,e) Axon length of adult 
DRG cells under conditions of loss (e) and gain (d) of ATRX function. Panel d shows gradual increase in axon 
outgrowth with days in vitro (DIV) under normal (control) conditions. With ATRX siRNA knockdown, axonal 
outgrowth is signi�cantly reduced. ATRX siRNA is applied after one day in vitro, and the length of exposure to 
siRNA is shown as hrs siRNA. (e) Overexpression of ATRX with induces a signi�cant increase in axonal outgrowth 
at days 2 and 3 in vitro. (* P < 0.05).



Supplementary Figure 10

Figure S10. Endogenous IGF1and IGF1 sustained release after stroke. (a) IGF1 concentration in peri-infarct 
cortex after stroke. There is a peak concentration of over 4.48 µg/ml at 7 days, which returns to the basal level at 

detectable in peri-infarct cortex at days 7-28, with a peak concentration of over 7.18 µg/ml at 14 days post stroke. 
This indicates that IGF1 release from the hydrogel further increases IGF1 levels to a greater extent at prolonged 
time points compared with endogenous IGF1 (** p < 0.05).

weeks post implantation. Hydrogel impregnated with 100μg/ml o fIGF1 or saline was implanted in the infarct



Supplementary Figure 11

Figure S11. Axon number in peri-infarct cortex after stroke. (a) Axon number in peri-infarct cortex layer 2/3 
with IGF-1 or JB1. (b) Lingo1-Fc, NgR1 or NgR2 knockout mice.  (c, e) Representative images of BDA-labeled axons 
taken from (d) the quantitative connectional map of forelimb sensorimotor cortex connections after stroke. These 
axons are labeled to produce the connectional maps. Scale bars represent 50μm (*, @ and $ indicate signi�cant



Supplementary Figure 12

Figure S12. Axonal connections in NgR1 and NgR2 knockout mice. (a,b) Quantitative connectional map of 
forelimb motor cortex connections in non-stroke NgR1 control (n = 5), non-stroke NgR2 control (n = 5) and 
normal control mice (n = 5), registered to the body map of underlying cortex. Dark blue shows area of dense 
overlap of connections in the two conditions. There is no signi�cant di�erence in the pattern of cortical connec-
tions between non-stroke NgR1 and normal control or non-stroke NgR2 control versus normal control. (c,d) There 
is no signi�cant di�erence in the pattern of cortical connections between non-stroke NgR1 and NgR2 control, or 
between NgR2 stroke (n = 6) and saline stroke (n = 5). (e) Western blot on cell lysates from cortex in wild type and 
NgR2 -/- mice. Note NgR2 protein (65 kDa) is no longer found in lysates of mutant mice. Scale bar = 500 µm.



Supplementary Figure 13

Figure S13. Stereological cell counting of labeled neurons in peri-infarct cortex. 
increase in number of the second tracer labeled cells in the stroke peri-infarct cortex when compared with non-

noted among all groups. (c) Percentage of the second tracer labeled cells. Note the percentage of the second 
tracer labeled cells in the stroke peri-infarct exhibits 4 times greater than that in the control cortex. (d) Stereologi-

green, and double labeled neurons are yellow (*p<0.05). Scale bar = 100μm



Table S1. Primer sequences of target genes

Target or reference Primer sequence Tm Genbank No.
ALCAM forward GGTGTTCAAGCAACCATCTAAACC 54.22 NM_031753 

reversed AGCACTTTCCCATTCCTATACCAC
ATF3 forward TCTGGAGATGTCAGTCACCAAGTC 55.15 NM_012912

reversed CTCCAGTTTCTCTGACTCCTTCTG
ATRX forward TGTGTCCAATTCGGATGAAGAAGG 53.80 XM_217570 

reversed CTTAGCTTTGGGTACCTTATGAGG
BTG1 forward GGCAGAGCATTACAAACATCACTG 54.288 NM_017258

reversed TGGGAGAAGCCTGAACAACTCTTG
CEACAM10 forward GTCTGTGCAATTTCGTGTATACCC 53.94 NM_173339

reversed GACACCATCAGCCGATGAAATCTC
CHIMAERIN1 forward GGTCTGAATTCTGAAGGACTCTAC 55.52 NM_032083

reversed AGCGCTCCAGTGATAATGTTGATG
FILIP1 forward CTGCCCGGAAGACAATAAGATCAG 54.45 NM_145682

reversed GGTTCTGAACTTCTGCTCCAACTG
GDF10 forward GTGCTAGACGGAGCTTATAGACAG 54.01 NM_024375

reversed CAGACCATGGTGAATTCCAGATTC
GPC3 forward TGTGGTAGAGATCGACAAGTACTG 53.73 NM_012774

reversed CTGCACATACTGGATGGAATCATG
IGF1 forward CTCCGCTGAAGCCTACAAAGTCAG 55.10 BC086374

reversed GAGGCTCCTCCTACATTCTGTAGG
LHX9 forward ACCTCTGGCCACCTCCTCTCCAAG 56.17 BC128722

reversed TGCCTCTAGAGTGGTGCCGTTCAG
MELK forward TGCCGTTCAATGGAAGTGGATCTC 54.80 XM_342828

reversed CAGAGCCCTTCTTCTTGTTCCTTG
MST3B forward GTGGAGGCCTGTTTGAATAAGGAG 55.10 AF083420

reversed TGCTCGGCCTTCCATCTCTTGTAC
NgR1 forward CCAGTGTTCCTGAGCACGCTTTCC 58.12 NM_053613

reversed CATGGAGAGGTTGTTGGCAAACAG
NgR2 forward AGGGTCTGGAGAGGCTGCAGTCAC 58.63 NM_199223

reversed GTCCGCGAACAAGTCATCCTGTAG
NPTN forward TTCCTGTCACCCTGCAGTGTAACC 54.66 NM_019380

reversed CCTCAGCTCTTGGCTTATTGATCC
NRXN1 forward ATGGGATGGCTTTAGCTGTGACTG 54.94 NM_021767

reversed TCGTGTACTGGGTCGGTCATTAGG
NUECLEOLIN forward CTACACTGGAGAGAAAGGACAAAG 53.73 NM_012749

reversed GGTTGCTTTCTCGAATACTTCCTG
PRRX1 forward GGTGGGTGGGATTGGAGGGAAGAC 56.01 NM_153821

reversed AGCAGGTGACTGACGGAGAAGTTC
SPERMIDINE forward CCCGGGAAACGAATGAGGAACCAC 56.03 NM_001007667

reversed GTCGCAGGATGTCACTGCAGTCAG
SPP1  forward ACTCGGATGAATCTGACGAATCTC 54.94 NM_012881

reversed GTCGCAGGATGTCACTGCAGTCAG
SPRR1a forward CTGTCACTCCATCACCATACCAG 55.61 NM_009264

reversed GTCACAGCATTGGTAGCACAAGG
STMN4   forward GAGCCCGAGGACTTTGTGACACTG 60.00 XM_341341

reversed ACTCGGCCCTTCACTCTGAACTTC
SUPERVILLIN forward CCCTTATGCTCCCAAGTTGACATC 55.15 XM_341540

reversed CCTTTGCTCCGTGTATTCCTGAAG
TPT1 forward GGGCAAACTTGAAGAACAGAAACC 54.36 NM_053867

reversed AGAGCAACCATGCCATCTGGATTC



Table S2. Validation of select genes with quantitative RT-PCR 
 

  
   Gene name 
 

Fold change  
(Sprouting/Non-sprouting) 

* IGF-1 20.41 
* OSTEOPONTIN 12.35 
* CEACM10 8.02 
* PRRX1 8.00 
* ATRX 5.93 
* CHIMAERIN-1 5.67 
* ALCAM 4.31 
* GDF10 3.00 
* SUPERVILLIN 3.00 
* NRXN1 2.70 
* MST3B 2.37 
* MELK 2.32 
* SPERMIDINE 2.05 
* GPC3 2.00 
* TPT1 1.54 

 LHX9 1.11 
 STATHMIN4 1.07 
 SPRR1a 1.06 
 NgR2 1.04 
 NUECLEOLIN 0.96 
 FILIP1 0.93 
 NgR1 0.83 
 NPTN 0.79 
 ATF3 0.74 
 BTG1 0.73 
 * P < 0.05  

 

qRT-PCR was performed for genes differentially regulated in sprouting neurons in aged at day 7 
to validate the array results and to test the expression pattern of genes implicated in axonal 
sprouting in other studies1-7

 but not represented on the array (Supplementary Table 2). Fourteen 
of 21 genes that were upregulated in aged sprouting neurons vs. non-sprouting neurons at day 7 in 
the array data set are also upregulated by qRT-PCR: Alcam, ATRX, Ceacm10, Chimearin-1, 
GDF10, GPC3, IGF-1, MELK, NRXN1, Osteopontin, PRXX1, Spermidine, Supervillin and TPT1. 
IGF-1 and Osteopontin are the most differentially regulated genes in aged sprouting neurons, 
with 20- and 12-fold induction compared to the control non-sprouting neurons (Supplementary 
Table 2).  Ceacm10 and PRRX1 are up-regulated 8-fold in sprouting neurons in aged animal at 
day 7 after stroke.  Six genes that were significantly induced in the array results were not found to 
be significantly induced by qRT-PCR: BTG1, Filip1, LHX9, NPTN, Nucleolin and Stathmin4.  
ATF3 has been implicated in sprouting in dorsal root ganglion cells after lesion8. This was not 
significantly upregulated in the array results, to confirm this we also measured mRNA levels by 
qRT-PCR and confirmed that this gene is not induced in aged sprouting neurons. Mst3b is a 
serine/threonine kinase implicated in retinal ganglion cell and cortical axonal sprouting9. This was 
not on the array but is significantly upregulated by qRT-PCR. SPRR1a, NgR1 and NgR2 have 
been implicated in central or peripheral neuronal sprouting after lesion4,10,11

 and were not on the 
array. These genes were not significantly upregulated by qRT-PCR. This data validates a majority 
of the data in the array data set, and further establishes through expression profiling a role for 
several genes in post-stroke axonal sprouting. 



Table S3. Primary antibodies for immunohistochemstry

Antibody Species and type Dilution Source Cat. #
ATRX Rabbit polyclonal 1:100 Santa Cruz Biotechnology sc-15408
CD68 Rat monoclonal 1:60 Hycult Biotechnology HM1070-0708
GDF10 Rabbit polyclonal 1-100 Abgent AP2069a
GFAP Rat monoclonal 1:1000 Invitrogen  #13-0300
Iba1/AIF1 Goat polyoclonal 1:100 Abcam ab5076
IGF-1 Rabbit polyclonal 1:100 Santa Cruz Biotechnology sc-9013
Lingo-1 Rabbit polyclonal 1:100 Abcam ab23631
NeuN Mouse polyclonal 1:200 Chemicon MAB377B
Osteopontin Rabbit polyclonal 1:120 Abcam ab63856



Supplementary Table 4. Genomic profiles of young adult sprouting neurons at 7 day after stroke

ProbeName GeneName Description LogRatio pValue

songlin
(Genes with expression change Log2 > |0.2| and p < 0.005)

































































Supplementary Table 5. Genomic profiles of aged sprouting neurons at 7 day after stroke

ProbeName GeneName Description LogRatio pValue

songlin
(Genes with expression change Log2 > |0.2| and p < 0.005)






























	Supplementary Tables 4 and 5.pdf
	Supplementary Tables 2-2-10.pdf
	Excel 1
	Table S5.pdf
	Excel 1

	Table S3.pdf
	Sheet1

	Table S2.pdf
	Sheet1

	Table S1.pdf
	Supplementary Table 2

	Table S2 1-19-10.pdf
	Sheet1

	Table S2 1-20-10.pdf
	Sheet1






