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Supplementary Figure 1: Additional quantification of excised wounds. a Granulation 
tissue area quantification. b Percent reepithelization quantified through cytokeratin 16 
IHC immunostaining. c Representative cytokeratin 16 IHC immunostaining images for 
PBS and 1% HA + CBD-SA-IL-4. Scale bar 500 µm. Statistics: a Analyzed using 
ordinary one-way ANOVA and Dunnett multiple comparison against PBS b unpaired t-
test Mann-Whitney test; * p<0.05, **p<0.01, *** p<0.001. Pooled from 3 experimental 
replicates. 
 
 



 

 
Supplementary Figure 2: Qualitative histology visualizing collagen deposition and 
vasculature. a Masson trichrome staining of PBS and 1% HA + CBD-SA-IL- treated 
wounds, blue coloring represents collagen deposition. Scale bar 600 µm b 
Representative CD31 IHC stained wound sections. Scale bar 100 µm. 
 
 
 
 
 
 
 
 



 
 
Supplementary Figure 3: Healthy (C57BL/6) reepithelization via H&E-stained 
quantification 5 days post wound creation (QuPath, See Methods) (PBS n=6, 1% HA 
n=5, 1% HA + CBD-SA-IL-4 n=6; mean ± SEM).  
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Supplementary Figure 4: CBD-SA-IL-4 increases immune cell infiltration to the wound, 
under the same experimental conditions as Figure 4. a CBD-SA-IL-4 treatment 
increases the immune cell (CD45+) infiltration to the wound. b CBD-SA-IL-4 treatment 
shows trend towards increased macrophage compartment in the wound. c iNOS 
expression of wound macrophages, CBD-SA-IL-4 trends toward less expression. d 
Ratio between M2 and M1 macrophages is significantly increased following CBD-SA-IL-
4 treatment. Statistics: a-d Analyzed using ordinary on-way ANOVA with Tukey multiple 
comparison of each group against all other groups; * p<0.05, **p<0.01, *** p<0.001. 



 
 
 
 
 
Supplementary Table 1: Amino Acid Sequence of CBD-SA-IL-4 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

CBD-SA-
IL-4 
Protein 
Sequence  

METDTLLLWVLLLWVPGSTGDGPDCSQPLDVILLLDGSSSFPASYFDEMKSFAKAFISK
ANIGPRLTQVSVLQYGSITTIDVPWNVVPEKAHLLSLVDVMQREGGPSQIGDALGFAVR
YLTSEMHGARPGASKAVVILVTDVSVDSVDAAADAARSNRVTVFPIGIGDRYDAAQLRIL
AGPAGDSNVVKLQRIEDLPTMVTLGNSFLHKLCSGFVRI 
GGGSGGGSEAHKSEIAHRYNDLGEQHFKGLVLIAFSQYLQKCSYDEHAKLVQEVTDFA
KTCVADESAANCDKSLHTLFGDKLCAIPNLRENYGELADCCTKQEPERNECFLQHKDD
NPSLPPFERPEAEAMCTSFKENPTTFMGHYLHEVARRHPYFYAPELLYYAEQYNEILTQ
CCAEADKESCLTPKLDGVKEKALVSSVRQRMKCSSMQKFGERAFKAWAVARLSQTFP
NADFAEITKLATDLTKVNKECCHGDLLECADDRAELAKYMCENQATISSKLQTCCDKPL
LKKAHCLSEVEHDTMPADLPAIAADFVEDQEVCKNYAEAKDVFLGTFLYEYSRRHPDYS
VSLLLRLAKKYEATLEKCCAEANPPACYGTVLAEFQPLVEEPKNLVKTNCDLYEKLGEY
GFQNAILVRYTQKAPQVSTPTLVEAARNLGRVGTKCCTLPEDQRLPCVEDYLSAILNRV
CLLHEKTPVSEHVTKCCSGSLVERRPCFSALTVDETYVPKEFKAETFTFHSDICTLPEKE
KQIKKQTALAELVKHKPKATAEQLKTVMDDFAQFLDTCCKAADKDTCFSTEGPNLVTRC
KDALAGGGGSGGGSMHIHGCDKNHLREIIGILNEVTGEGTPCTEMDVPNVLTATKNTTE
SELVCRASKVLRIFYLKHGKTPCLKKNSSVLMELQRLFRAFRCLDSSISCTMNESKSTSL
KDFLESLKSIMQMDYSHHHHHH 



 
 
Supplementary Figure 5: Purification of CBD-SA-IL-4. a His purification trace showing 
elution of CBD-SA-IL-4 50% elution buffer. b Size exclusion column trace demonstrating 
elution of CBD-SA-IL-4 after approximately 70 mL of volume, corresponding to its size.  
c SDS-page showing CBD-SA-IL-4 after His purification and subsequent size exclusion 
column purification. Boxed portion depicts fractions collected for use.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Supplementary Figure 6: Gating strategy for phosphorylated STAT6 assay using 
RAW264.7 macrophage cell line.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
Supplementary Figure 7: Gating strategy for macrophage polarization assay using 
RAW264.7 macrophage cell line. a Gating strategy for macrophage polarization assay. 
b Representative plot and histogram for polarization state for media only (blue), LPS 
(red), and CBD-SA-IL-4 (pink) treated RAW264.7 cells. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Supplementary Figure 8: Body weight of male db/db mice between ages 8 weeks – 10 
weeks, taken pre-operatively. (PBS n=6, 1% HA n=8, 1% HA + WT IL-4 n=8, 1% HA + 
CBD-SA-IL-4 n=13, mean ± SEM) 
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Supplementary Figure 9: Enlarged representative H&E images to better show 
epithelium.  



 
 
Supplementary Figure 10: Photos of day 11 wounds prior to excisional removal. 
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Supplementary Figure 11: Gating strategy for excised wound four days post treatment. 
 


