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* Cell seeded scaffold transplantation causes an inflammatory immune
response 24 hours after transplantation. Future therapeutics are needed to

Differentiation protocol (stages 1-6) A _ _ _ _ _
S6D1 S6D10 B C protect stem cell derived islet organoids from inflammation-related cell death
= 3 c00- 600- . *
S5D1 = > % 600 ] = No Treatment - -o- Reaggregated 400 - o
\ - - £ + Reaggregaied 5 = Realthy 3 I e Acknowledgements
> > E 400 ';' 400+ ‘E / .
Adherent Single-cell Cell 3 : 1 2 md | am grateful to Dr. Shea for being my faculty mentor for this project and
| It t O 0 200 f
planar culture suspension aggregation _ = e . .
- § 200 m & 2001 Vs I E « allowing me the opportunity to research for the last 3 years. Thank you very
P i E 1% DR —4 E 1000, o much to Elizabeth Bealer and Kelly Crumley for being amazing mentors, and
‘-;;;;}'--“ . , /g @l O £ o to the rest of Glucose Gang and the Shea Lab for all the experiences | have
N == ?é —— 1 ' ! ' | L A . T had. Finally, thank you to the Engineering H P for th
S~ Y — S;“iﬂ;ﬁ'ﬁiﬁé" “ 0 10 20 30 40 0 30 60 90 120 2 § ad. ma. y, thank you 1o . € ngmeermg On.OrS rogram for the
| HJ scaffolds Time (days post transplantation) Time (minutes) Time (weeks) opportunity to complete this project and the guidance throughout my college
career.
C Measure Measure Figure 4: (A) Fasting blood glucose measurements from STZ-induced diabetic mice that received 10M

Inject STZ  Transplant C-peptide Perform IPGTT C-peptide reaggregated cells transplanted on two PLG scaffolds (5M cells/scaffold) (n=3) or no treatment (n=4). Blood References
(m) .' glucose was measured daily for 10 days following transplantation, then 3 times per week for the duration of
- the study. (B) Blood glucose measurements taken during intraperitoneal glucose tolerance testing of mice that

= ) - received reaggregated cells (n:2) and healthy mice (n=2)_ Mice were fasted for 4-6 hours, then received an 1. Shapirq AMJ, Lakey JRT, Ryan EA: et al. I§Iet Transplantation in Seven Patien_ts_, with Type 1 Diabetes Mellitus Using a
; ; : . , intraperitoneal injection of glucose at 2g/kg body weight at t = 0. (C) Circulating C-peptide levels at 2 and 6 S;ﬁ%c%té%%déﬂgg(')r(;‘(;g;ggj‘é%%efs'Ve Regimen. New England Journal of Medicine. 2000;343(4):230-238.
Day -7 0 14 28 42 weeks post tranSplant_atlon meaSUl’ed from serum collected through saphenous vein blood draw. Paired t-test 2. Shapiro AMJ, Ricordi C, Hering BJ, et al. International Trial of the Edmonton Protocol for Islet Transplantation. New England Journal
o , performed (n=4 both time points, « =0.05). of Medicine. 2006;355(13):1318-1330. doi:10.1056/nejmoa061267

3. Emamaullee JA, Shapiro AMJ. Factors influencing the loss of B-cell mass in islet

4. Helman A, Melton DA. A stem cell approach to cure type 1 diabetes. Cold Spring Harb Perspect Biol. 2021;13(1):1-10.
doi:10.1101/cshperspect.a035741

5. Hogrebe NJ, Augsornworawat P, Maxwell KG, Velazco-Cruz L, Millman JR. Targeting the cytoskeleton to direct pancreatatic

Figure 1: (A) B-cell differentiation and scaffold seeding protocol for S6D1 and S5D1 . (B) Reaggregation protocol differentiation of human pluripotent stem cells. Nat Biotechnol. 2020;38(4): 460-470. doi:10.1038/s41587-020-0430-6
and scaffold seeding for clusters. (C) Mouse transplantation and monitoring protocol from day -7 to day 42

Monitor Blood Glucose




