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» Huntington’s disease (HD) is a neurodegenerative disorder caused by the Gene |[Efficiency| Re | Gene [Efficiency| R
Housekeeping GAPDH (%) (%)

polyglutamine (CAG) repeat in the Huntingtin gene; the disease onset is GAPDH | 10309 | 09994 | vGAT | 10274 | 0.9997

Category Gene

. . . Astrocytes GFAP
between 30 to 45 years of age, and marked by progressive decline in GFAP | 10523 | 09980 | GADr | 10292 | 0.9994
. . . ey Neural Progenitors GLI3, PAX6, SOX1 GLI3 98.25 0.9946 GAD2 101.77 0.9986
intellect, emotional control, and physical ability i | ones | eests | vomom | ene | meme
= 1 Gielz‘onal 1 A M?P2 5 SOX1 04.57 0.9973 vGLUT2 104.56 0.9981
. . . . . triata BAergic Medium DARPP-32, CTIP2, FOXP1, MAP2 — — SATBo 0016 -
« HD is “the disease of the striatum”: it predominantly affects the neural Spiny Neurons ISL1, vGAT,* GAD1,* GAD2* _ > &

i ) ] . ) g Cortical Glutamatergic DARPP-32| 102.99 0.9922 FOXA2 100.49 0.9984
striatum, resulting in the degradation of medium spiny neurons (MSN), P VGLUT1, vGLUT2, SATB2 CIlP2 | 10197 | 09819 | TH | 10696 | 0.9961
which make up 9 5% of neurons in the striatum Floor Pla;Ieé 1Il)r(z)lzle;minergic FOXA2, TH, LMXiA Ffs}il 1?)939279 Zzzz: LMX1A | 96.04 0.9958

Table 1 Gene Selection. Genes were selected according to Table 2 Primer Validation. PCR efficiency and coefficient
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e Usin g human induced plurlp otent stem cell (hlPSC)-deered M SNS, 1t 1S the established canonical m.ark.ers agsociqted with the neuronal of determination of all primers used in this study are displayed.
) ; . ) . lineages and cell types studied in this project.
possible to model HD in vitro. We seek to validate the efficacy of a protocol *These are used to generally characterize GABAergic neurons.
that differentiates hiPSCs into striatal GABAergic MSN's "  HDB6-12 MSN . A & HDE6-12 MSN
# HD66-12 CTX : & HD66-12 CTX
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- Hypothesis: The Adil et al. differentiation protocol?, with modification by : .
R. C. Balachandran, will generate hiPSC-derived MSNs that express the 20— 20 Lt
o D11 D61 D88 D11 D61 D88
canonical marker genes for MSNs Day Day
Fig. 3 Neural Progenitor Marker & Astrocyte Marker Fig. 4 Pan-Neuronal Marker Gene Expression. mRNA
° . . . « L. . . . Gene Expression. mRNA levels were measured by RT-qPCR levels were measured by RT-qPCR and normalized to GAPDH.
* Aim1: COIlflI'm SU.CCGSSfUl dlfferentlatlon into MSNs thI'Ollgh dlfferentlal and normalized to GAPDH. GLI3 (pink), GFAP (blue), PAX6 MAP2 (pink) is displayed. A higher ACt value represents a
gene expres SiOIl an alysis b etween hiPSC—derived MSNSs COI'tiCﬂl (CTX) (green), and SOX1 (black) are displayed. A higher ACt value lower gene expression at the mRNA level.
. ] . ? represents a lower gene expression at the mRNA level.
glutamat.erglc neurons, floor plate (EP) dopaminergic neurons, and 0- o HBEE12 MSN 0- o HDGE12 MSN
pancreatic islet (ISL) cells—each derived from two controls & two HD ] # HD66-12 CTX ; = HDB6-12CTX
patients %] + HD70-11 CTX 57 %/ & HD70-11 CTX
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- Aim 2: Upon validation, replicate the differentiation protocol and confirm Actip] o / CTIPs N 2 GADy
successful differentiation via reverse transcription quantitative polymerase | — roxp : GAD2
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chain reaction (RT-qPCR) and immunocytochemistry 15- 15-
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Experimental Design Day Day
Fig. 5 MSN Marker Gene Expression. mRNA levels were Fig. 6 GABAergic Neuron Marker Gene Expression.
measured by RT-qPCR and normalized to GAPDH. ISL1 (pink), mRNA levels were measured by RT-qPCR and normalized to
CTIP2 (blue), FOXP1 (green), and DARPP-32 (black) are GAPDH. vGAT (pink), GAD1 (blue), and GAD2 (green) are
D16 Dis D20 D30 D40 displayed. A hi}%her ACt Vlaluei represents a lower gene displayed. A hi}%her ACt Vlaluei represents a lower gene
expression at the mRNA level. expression at the mRNA level.
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Fig. 1 Schematic and media conditions for hiPSC-derived MSN differentiation!. hiPSCs were differentiated to striatal ) 1
progenitors on Matrigel-coated 2D surfaces. Both Wnt pathway inhibitor DKK-1 and the ventralizing morphogen SHH agonist 20-+—rprrrrrrrrrreerrerrer T 20—+ rrrrrrrrrrreeeeerr e
purmorphamine were added from day 2 to day 31. The neurogenic factors BDNF, GDNF, cAMP, and IGF1 were used in media D11 D61 D88 D11 D61 D88
formulations from day 15 onwards. Day Day
* R. C. Balachandran’s modification: DKK-1 + PPA were used in media until D31. Adil et al.’s original protocol used these until D26. Fig. 7 CTX Marker Gene Expression. mRNA levels were Fig. 8 FP Marker Gene Expression. mRNA levels were
measured by RT-qPCR and normalized to GAPDH. SATB2 measured by RT-qPCR and normalized to GAPDH. TH (pink)
(pink), vGLUT1 (blue), and vGLUT2 (green) are displayed. A and LMX1A (blue) are displayed. A higher ACt value represents
_ higher ACt value represents a lower gene expression at the a lower gene expression at the mRNA level.
Cell Lines: Cell Fates: mRNA level.
Ph I*. - CC3 (control) - Medium Spiny Neurons (MSN)
ase 17 - CD10 (control) | - Cortical (CTX) Glutamatergic Neurons
C?ll Cult‘{re.& - HD66-12 (HD patient) - Floor Plate (FP) Dopaminergic Neurons °
Differentiation - HD70-11 (HD patient) - Pancreatic Islet (ISL) Cells COHCluSlOnS
* Neural progenitors and pan-neuronal markers indicate a neuronal differentiation
NV Y * From earlier differentiation to maturity, HD66-12 MSN exhibited the greatest change in DARPP-32
[TTT] | expression compared to other canonical MSN markers
Ph.ase 11: LLLLLLILLL “ u e CTIP2 and FOXP1 may not adequately distinguish between MSN and CTX cultures based on D11 to D88
ffrlll,‘:ler, , | | | expression trajectories
alidation Gene Selection Primer Design Primer Validation « GAD1 and GAD2 expression in HD66-12 MSN stayed relatively the same over time. CTX lines showed
substantial changes
— « vGLUT1 and vGLUT2 expression in HD66-12 MSN greatly increased over time. CTX lines had modest
L | Increases
Phase I1I: > | « There is no difference in FP marker gene expression trajectory between MSN and CTX lines
e N W Future Directions
RNA Isolation cDNA Synthesis RT-qPCR
Fig. 2 Work flow for gene expression profiling via RT-qPCR. In Phase I, each cell line was differentiated into each of the * Cont.inue performing RT-qPCR ASSAYS to Va.lidate t}.le PI‘O’[OCOl an(.l quantify 5ENE eXPre.ssion .
four distinct cell fates. Cell lysates were harvested on day 11, 61, and 88. Lysates were stored in -80° C until prepped for RNA « Replicate the protocol through additional differentiations and validate the differentiations using
isolation. In Phase II, primers were designed using Primer3 and in silico PCR in the UCSC genome browser. RT-qPCR and immuno cyto Chemistry

*Phase I lel leted by R. C. Balachandran. . . . . . . . .
BE L WA SUIEY COMPIEREE Y el « Use this protocol to generate hiPSC-derived MSN cultures for investigating both HD in vitro

and gene x environment interactions in neurological disease
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