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Supplemental Fig. S1:  
 

           
 

Forced swimming test (FST). Mice were individually placed for 5 minutes in 

cylindrical glass tanks (height, 40 cm; diameter, 20 cm) filled with water (27±1°C) up 

to 20 cm deep (upper panel). A mouse was judged to be immobile when it is floating 

in an upright position and made only small movements to keep its head above water 

(lower panel). The duration of immobility was marked and recorded by a rater who was 

blind to the animals' group. The percentage of the duration of immobility per total 

recorded time was reported as % immobility. 
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Supplemental Fig. S2:  
 

                       
         
 
Open field test (OFT). A box consisting of a square arena (60×60 cm) with a white 

floor enclosed by continuous 40-cm-high walls was prepared (upper panel). A square 

of 30×30 cm in the middle is called “center”, while space adjacent to the wall was 

designated as “periphery” (lower panel). The test was initiated by placing a mouse in 

the middle of the center and letting it move freely for 5 minutes. The total amount of 

time the mouse spent in the center and the periphery was recorded. Percentage of 

time that a mouse spent in the center in the total recorded time of 5 minutes (% time 

in the center) was measured. 

 
 
 
 



Supplemental Fig. S3:  
   

 
 
Evaluation of neuronal damage in the CT and CMS group. A: Representative 

western blot images showing the expression of MAP2 protein in the hippocampus and 

whole brain lysates of the control and CMS mice. B: Densitometric quantification of 

MAP2 expression for the same. β-Tubulin was used as an internal control. Data are 

represented as mean±SE (n=4 for CT and n=5 for CMS). Statistical analysis was done 

by an unpaired t-test with Mann-Whitney correction. C: Evaluation of neuronal damage 
assessed by Fluoro-Jade C staining. Representative images are shown from the 

hippocampal area of the CT (n=4) and CMS (n=6) mice acquired at 10×, 20×, and 60× 

magnification. DAPI was used to counterstain the nuclei. MAP2: microtubule 

associated protein 2. 

 

 

 
 



 
Supplemental Fig. S4:  
 

 
 
 
Cardiac expression of BDNF and TrkB in the CT and CMS group. A: Cardiac 

mRNA expression of BDNF and TrkB normalized to 18S rRNA and values are shown 

as 2-ΔCt (n=3 for CT and n=5 for CMS). Data are represented as mean±SE. Statistical 

analysis was done by an unpaired t-test with Mann-Whitney correction. BDNF: brain-

derived neurotrophic factor; TrkB: tyrosine receptor kinase B. 
 
 
 



Supplemental method: Glycosaminoglycan (GAG) analysis by Glycan Reductive 
Isotope Labelling (GRIL-LCMS) method1 

 

Sample preparation and GAGs purification: Left ventricles were homogenized in 

ground glass Wheaton homogenizing tubes using ice-cold ultrapure water in presence 

of protease inhibitors. The ground tissues were transferred to 15mL Falcon tubes and 

digested with protease (Type XIV Bacterial, P5147, Sigma-Aldrich) at 37°C for 24h 

with slow tumbling. The samples were then centrifuged at 2000 rpm for 3 min and 

filtered through 0.45µm PES syringe filter (Thermo Scientific, USA). The total GAGs 

were purified by anion-exchange chromatography using DEAE-Sephacel column. The 

column was washed with 10mL of DEAE-wash buffer (50mM NaOAc containing 

150mM NaCl, pH 6.0) and bound GAGs were eluted with DEAE-elution buffer (50mM 

NaOAc containing 1M NaCl, pH 6.0). Finally, the samples were desalted by gel-

filtration chromatography using PD-10 column (GE Healthcare) and lyophilized. Total 

GAGs were dissolved in known volume of ultrapure water and divided into two equal 

portions for heparan sulfate (HS) and chondroitin sulfate (CS) analysis. For HS, the 

samples were digested with mixture of Heplyase I, II, and III (ASM-Bio) for 20h at 37°C 

and for CS, the samples were digested with Chondroitinase-ABC (ASM-Bio). Finally, 

the HS and CS disaccharides were purified using 3K centrifugal filters (Pall 

Lifesciences) and the flow through were dried and used for aniline tagging. 

 

Reductive amination and acylation of disaccharides: Samples were dissolved in 

17µL of 12C6-Aniline and freshly prepared 17µL solution of 1M sodium cyano-

borohydride in dimethyl-sulfoxide: acetic acid (7:3 v/v) mixture. The reaction was 

carried out at 65°C for 30 min and continued at 37°C for 16h, followed by drying down 

excess reagent in speed-vac. The samples were then spiked with known 

concentration of 13C6-aniline tagged standard disaccharide mixtures and analyzed 

using LC-MS using Ultimate3000 LC coupled to LTQ-Orbitrap mass spectrometer. 

 

LC-MS analysis: LTQ-Orbitrap Discovery mass spectrometer (Thermo Scientific, 

USA) attached with Ultimate-3000 (Thermo-Dionex) instrument was used for profiling 

of HS- and CS-disaccharides and the data were quantified after comparing with the 

internal standards. The aniline-tagged HS-DP2 were separated on a Targa C18 

column (150mm x 1.0mm x 5µm, Higgins Analytical) using a running buffer containing 



di-butyl amine (DBA) as ion-paring reagent1. To minimize the in-source fragmentation 

of the sulfated disaccharides the capillary temperature and ion-spray voltage were 

kept at 140°C and 4.75 kV respectively. 

 

1. Lawrence R, Olson SK, Steele RE, Wang L, Warrior R, Cummings RD, and 
Esko JD. Evolutionary differences in glycosaminoglycan fine structure detected by 

quantitative glycan reductive isotope labeling. J Biol Chem 283: 33674-33684, 2008. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Supplemental Table S1: Mouse primer sequences used for real-time qPCR analysis 

     

S.N. Gene Forward primer (5'-3') Reverse primer (5'-3') 

1. TGF-β AGGGCTACCATGCCAACTTC CCACGTAGTAGACGATGGGC 

2. CTGF GGGCCTCTTCTGCGATTTC ATCCAGGCAAGTGCATTGGTA 

3. α-SMA CCCAGACATCAGGGAGTAATGG TCTATCGGATACTTCAGCGTCA 

4. COL1A1 GCTCCTCTTAGGGGCCACT CCACGTCTCACCATTGGGG 

5. COL3A1 CTGTAACATGGAAACTGGGGAAA CCATAGCTGAACTGAAAACCACC 

6. MYH6 GCCCAGTACCTCCGAAAGTC GCCTTAACATACTCCTCCTTGTC 

7. MYH7 ACTGTCAACACTAAGAGGGTCA TTGGATGATTTGATCTTCCAGGG 

8. NPPA GCTTCCAGGCCATATTGGAG GGGGGCATGACCTCATCTT 

9. ICAM-1 ACTGGCAGTGGTTCTCTGCT AAAGTAGGTGGGGAGGTGCT 

10. VCAM-1 TCTTACCTGTGCGCTGTGAC ACCTCCACCTGGGTTCTCTT 

11. E-Selectin AACGCCAGAACAACAATTCC CTTTCATCCAGGCGCTAGAC 

12. P-Selectin ATGGACTGCGTCCCATCTAC CCCCTCTGCACAGAGAAAAG 

13. IL-6 TAGTCCTTCCTACCCCAATTTCC TTGGTCCTTAGCCACTCCTTC 

14. TNF-α CCCTCACACTCAGATCATCTTCT GCTACGACGTGGGCTACAG 

15. BDNF GCGGCAGATAAAAAGACTGC TCAGTTGGCCTTTGGATACC 

16. TrkB CCAAGCACCTTTCTGAGGAG ATTAGAAGCTCTGCCCGTGA 

17. 18S CCGCCGCCATGTCTCTAGT CTTTCCTCAACACCACATGAGC 

 

 

 

 

 

 

 


