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G3BP1 peptide accelerates nerve growth after injury.

Dr. Jeffrey Twiss
University of South 

Carolina

Sahoo, P., et. al, Nature Communications, 2018 DOI: 10.1038/s41467-018-05647-x

PNS Regeneration slowed by LLPS/Stress Granule Formation



The BNB inhibits treatment of PNS conditions.

Faroni, A., et al., Advanced Drug Delivery Reviews, 2015, DOI:10.1016/j.addr.2014.11.010.
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Polymers in Nanotechnology

Polymersomes are nanoparticle vesicles 
developed from the formation of amphiphilic 

block copolymers 

+Self assemble into vesicles under with 
hydrophilic fraction between 25 and 45% 
+Clinically approved polymers
+Tunable properties
+High MW payloads or multiple payloads

Iqbal, S.; Blenner, M.; Alexander-Bryant, A.; Larsen, J. ACS Biomaterials Science and Engineering. 2020. DOI: 10.1021/acs.biomac.9b01754



Polymersomes bind targeting ligands using different 
bioconjugation chemistries.

NHS Ester Derivative ApoE + reactive 
amine

ApoE-conjugated 
polymersome

NHS leaving 
group

RVG + reactive thiol Maleimide-conjugated 
polymer

RVG-conjugated polymersome

Targets: 
• Low-density 

lipoprotein receptors 
(LDLR)

Targets: 
• Nicotinic acetylcholine 

receptors
• Neural cell adhesion 

molecule (NCAM)

Trumbull, K; Fetten, S.; Montgomery, D.; Marahrens, V.; Myers, O.; Arnold, N.; Twiss, J.; 
Larsen, J. Bioconjugation Chemistry and Molecular Pharmaceutics. Invited Submission
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PEG-PLA polymersomes are characterized and ligand 
attachment is confirmed.
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Larsen, J. Bioconjugation Chemistry and Molecular Pharmaceutics. Invited Submission



Sciatic nerve injury model on Sprague Dawley rats

Small incision at 
the top of the 

femur

Separate muscle, hook 
sciatic nerve, crush with 

forceps

Inject treatment 
intranervously

Inject treatment 
intramuscularly

IVIS imaging of 
fluorescence in vivo

Blood draw & plasma 
analysis 15 min, 1h, 4h, 
24h, 48h post-injection

Analyze tissues

7Trumbull, K; Fetten, S.; Montgomery, D.; Marahrens, V.; Myers, O.; Arnold, N.; Twiss, J.; 
Larsen, J. Bioconjugation Chemistry and Molecular Pharmaceutics. Invited Submission



ApoE and RVG-tagged polymersomes are retained for extended 
period when administered via IN injection. 

1 hour 4 hours

24 hours 48 hours
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Intranerve Injection Intramuscular Injection

Trumbull, K; Fetten, S.; Montgomery, D.; Marahrens, V.; Myers, O.; Arnold, N.; Twiss, J.; 
Larsen, J. Bioconjugation Chemistry and Molecular Pharmaceutics. Invited Submission



Normalized radiant efficiency significance only occurs at 1-hour timepoint.
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RVG shows significant 
increase for IM and IN, 
ApoE shows significant 

increase for IN only.

Trumbull, K; Fetten, S.; Montgomery, D.; Marahrens, V.; Myers, O.; Arnold, N.; Twiss, J.; 
Larsen, J. Bioconjugation Chemistry and Molecular Pharmaceutics. Invited Submission



ApoE-tagged polymersomes are highly retained in the nerve.

10Trumbull, K; Fetten, S.; Montgomery, D.; Marahrens, V.; Myers, O.; Arnold, N.; Twiss, J.; 
Larsen, J. Bioconjugation Chemistry and Molecular Pharmaceutics. Invited Submission



Pharmacokinetic Evaluation

Two Compartment Model

Nerve Blood
Kabs Kel,nerve Kel

Trumbull, K; Fetten, S.; Montgomery, D.; Twiss, J.; Larsen, J. Bioconjugation Chemistry and Molecular Pharmaceutics. Invited Submission



Pharmacokinetic Evaluation
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Pharmacokinetic Evaluation
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Trumbull, K; Fetten, S.; Montgomery, D.; Marahrens, V.; Myers, O.; Arnold, N.; Twiss, J.; Larsen, J. Bioconjugation Chemistry and Molecular Pharmaceutics. Invited Submission

Untagged ApoE RVG Untagged RVG
ka 0.009409 0.022647 0.1713 3.269 1.079

(1/hr) (0.001504 to 0.07900) (0.0005288 to 0.01248) (0.03574 to 1.381) (1.439 to ???) (0.3630 to 2.687)
k 4.886 0.8645 33.6 96.89 0.3132

(1/hr) (0.9312 to 42.17) (0.1721 to 4.714) (8.955 to 183.8) (67.41 to 128.2) (0.09897 to 0.8501)
t1/2 0.1398 0.79 0.02033 0.007049 2.181
(hr) (0.01620 to 0.7335) (0.1449 to 3.967) (0.003715 to 0.07627) (0.005326 to 0.01013) (0.8035 to 6.901)
R2 0.2485 0.3045 0.5418 0.754 0.346

Intranerve (IN) Intramuscular (IM)



Conclusions

PEG-PLA polymersomes are able to encapsulate 
and deliver a peptide of the acidic domain of the 
G3BP1 protein.

IVIS and pharmacokinetic analysis shows ApoE-
tagged polymersomes have high retention in the 
body for the 48-hour study.

RVG-tagged polymersomes showed improved 
nerve penetration, with significantly increased 
fluorescent signal 1-hour post-injection over 
ApoE and untagged polymersomes.

ApoE-tagged polymersomes some improved 
nerve retention, with significantly increase 
fluorescence signal remaining in post-mortem 
nerves.
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Polymersomes are capable of 
significantly improving 

penetration and retention of a 
potential therapeutic for 
peripheral nerve injuries.
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