
 
 

 
Supplemental Figure 1. Single particle analysis. Particle concentrations were obtained using 

ExoView R100 (Nanoview Biosciences) analysis. A) schematic representation of a typical 

ExoView assays use generic extracellular vesicles (EV) markers to capture general EV from 

solution (i.e., tetraspanin: CD63. CD81, and CD9). Captured EV can then be probed for other 

proteins (e.g., PLAP) that may indicate origin or function. B) Vesicle count using CD63, CD81 

or CD9 captured antibody on circulating EV from NGT and GDM and detected using CD9, PLAP 

or CD81. In B, *p < 0.05; **p < 0.01; ***p < 0.001.  



 
 
Supplemental Figure 2. Insulin signaling in adipose tissue. Adipose tissue was collected after 

4 days of continuous infusion of PBS or sEV from healthy women or women with GDM in 

pregnant mice (n=10/group). Insulin signaling targets (A) IRβ, (B) pAkt (S473), (C) pAkt (T308) 

and (D) tAkt were determined by western blot. Data shown as mean ± SEM, one-way ANOVA.   

  



 
Supplemental Figure 3. Insulin signaling in placental tissue. Placental tissue was collected 

from pregnant mice after 4 days of continuous PBS or sEV infusion from healthy women or 

women with GDM (n=10/group). Insulin signaling targets (A) IRβ, (B) pAkt (S473), (C) pAkt 

(T308) and (D) tAkt were determined by western blot. Data shown as mean ± SEM, one-way 

ANOVA.  

 



 
 
Supplemental Figure 4. mTOR signaling in placental tissue. Placental tissue was collected 

from pregnant mice after 4 days of continuous PBS or sEV infusion from healthy women or 

women with GDM. mTOR signaling targets (A) total pS6rp, (B) phosphorylated pS6rp (S65), 

(C) total 4EBP1 and (D) phosphorylated 4EBP1 (S235/236) were determined by western blot 

(n=9-11/group). Data shown as mean ± SEM, one-way ANOVA.   

  



Supplementary Table 1. Fasting blood glucose concentrations 
 
 

Minutes Control (PBS) 
(mM) 

Healthy 
Pregnancy (mM) 

GDM 
(mM) 

ANOVA 

0 130.3 ± 3.3 130.5 ± 2.2 128 ± 3.1 0.786 
15 237.2 ± 17.8 217.1 ± 10.2 267.9 ± 17.1 0.083 
30 227.7 ± 16.6 192.9 ± 11.1 253.0 ± 20.4 0.046* 
45 150.7 ± 6.8 134.9 ± 7.6 176.7 ± 15.3 0.026* 
90 112.9 ± 4.2 103.8 ± 5.0 122.7 ± 8.6 0.109 

 



Supplemental Table 2. The most common route of administration is via a tail vein injection (intravenous). Extracellular vesicles (EV) were diluted 
in sterile PBS ranging in volumes of 80 – 200 µL containing 5-400 µg of total EV proteins.  

 

Route of 
administration 

 

Excipient EV Dose Volume Injection 
regiment 

Aim of project Animal strain EV labelling Reference 

Tail vein injection 5% 
glucose 

150 µg 80 µL 1 dose siRNA delivery C57BL/6 male 8-10 
week old 

NA [1] 

Osmotic pumps PBS 2.7 x 1012 100µl 
PBS 

infused 
continuou
sly over 4 

days 

Effect on glucose 
homeostasis 

Non-pregnant female 
C57/Bl6 

NA [2] 

Tail vein injection - ~5 µg - 1 dose In vivo tracking C57BL/6, BALB/c (in 
vivo imaging) 

PKH26 red 
fluorescent 

[3] 

Retro-orbital vein 
or tail vein 
injection 

PBS 100 µg - 1 dose In vivo EV 
bioluminescence 

Athymic Nude Mouse Endogenously 
labelled 

exosome- 
Luciferase and 

biotin 

[4] 

Tail vein injection PBS 1.5x1010 
particles/gram 
body weight 

(p/g), 1.0x1010 
p/g and 

0.25x1010 p/g 

- 1 dose Biodistribution Female NMRI or 
C57BL/6 

Fluorescent 
lipophilic tracer 

DiR 

[5] 

Intradermal Saline 3-5 µg of 
exosomes 

- 1 dose Drug delivery DBA/2J, BALB/c  [6] 

IV - ~5 µg - 1 dose Macrophage 
dependent 
clearance 

BALB/c 5 week old 
male 

PKH26 [7] 

Tail vein injection 5% 
glucose or 
PBS with 

5% 
glucose? 

150 µg - - Methods paper C57BL/6 mice Cellmask [8] 

Tail vein injection PBS 400 µg 200 µL  Safety profile Sprague-Dawley rats  [9] 



Tail vein injection PBS 2 × 1011 200 µL 1 dose If skeletal muscle 
exosomes can be 

taken up by 
pancreatic beta 

cells 

C57BL/6 male Fluorescent 
lipophilic tracer 

DiR 

[10] 

Tail vein  10 µg  2 doses. 
Day 5 and 

day 16 

Investigate the 
mechanism of 

action of exosome 
in vivo 

Lewis rats PKH26 [11] 

Tail vein PBS 10 µg 100 1 dose Functionality of 
exosome 

C57BL/6 Fluorescent 
lipophilic tracer 

DiR 

[12] 

Different wound 
sites 

 5 or 50 µg 200 µL 1 dose Exosome in wound 
healing 

Diabetic B6.Leprdb/db 
mice 

PKH67 [13] 

Tail vein 
 

PBS 2 μg/g body 
weight 

150 µL 1 dose Exosomal miR-223 
in cardioprotection 

C57BL/6 PKH26 [14] 

Subcutaneously PBS 100 µg 200 µL Twice a 
week for 
50 days 

Role of CML 
derived exosome in 

tumour growth 

NOD/SCID, 4-5 weeks NA [15] 

IV PBS  150 µL 6 doses at 
48 hr 

intervals 

Serum-derived 
exosomes from 

highly metastatic 
breast cancer 
transfer the 

metastatic capacity 

WT BALB/c NA [16] 

Right hand paw PBS 10 µg 50 µL 1 dose Plasma-derived 
MHCII+ exosomes 
from tumor-bearing 

mice suppress 
tumor antigen-

specific immune 
responses 

C57BL/6 NA [17] 

Skin tissue HBSS 106 50 µL 1 dose Tracking of tumour 
extracellular 

vesicle delivery 

C57BL/6 GFP and GlucB 
via lentiviral 

[18] 

Peri-infarct sites Iscove’s 
Modified 

2.8 × 109 and 
1.56 × 109 

40 µL 1 dose Exosome in 
cardiac 

regeneration 

SCID NA [19] 



Dulbecco’s 
(IMDM) 

Intranasally PBS 25 µg  1 dose Exosome from 
Mycobacteria-
infected mice 

recruit and activate 
immune cells 

C57BL/6 NA [20] 

Tail vein 
 

PBS 10 µg 100-200 
µL PBS 

3 times / 
week for 3 

weeks 

Melanoma 
exosomes educate 

bone marrow 
progenitor cells 
toward a pro-

metastatic 
phenotype through 

MET 

C57BL/6 NA [21] 

Intrasplenically HBBS 10 µg  Every 3 
days for 
28 days 

Exosome in 
colorectal cancer 
liver metastasis 

Balb/c NA [22] 

Intraperitoneal  10 µg 100 µL 1 dose Intestinal epithelial 
exosomes carry 

MHC class 
II/peptides able to 
inform the immune 

system in mice 

C3H/HeN NA [23] 

Intraperitoneally PBS 25 µg 200 µL 1 dose DC derived 
exosomes induce 
protection against 
infection in mice 

BALB/c NA [24] 

Intraperitoneally  30 µg  Day 2,4,6 define the effect of 
granulocytic 

MDSC-derived 
exosomes (G-
MDSC exo) in 

dextran sulphate 
sodium (DSS)-
induced murine 

colitis 

C57BL/6 NA [25] 



Footpad PBS 50 µg 50 µL 1 dose Exosomes 
Released by 

Melanoma Cells 
Prepare Sentinel 
Lymph Nodes for 
Tumor Metastasis 

B16-F10 DIR or DIL [26] 

Intravenously  100 µg  2 doses / 
week for 3 

weeks 

Contribution of 
MyD88 to the 

tumor exosome-
mediated induction 
of myeloid derived 
suppressor cells 

B6 wild-type mice or 
MyD88 knockout 

NA [27] 

Subcutaneously PBS 0.3 µg 50 µL 1 dose / 
day for 4 

days. 
Every 

other day 
for 15 
days 

Mesenchymal 
Stem Cells Secrete 

Immunologically 
Active Exosomes 

C57BL/6J NA [28] 

Subcutaneously Saline 2.5 ± 5 µg  3 times at 
2-week 
intervals 

Immune protection 
effect of exosomes 
against attack of 

L1210 tumor cells 

DBA/2 NA [29] 
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