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Background iPS-derived neuronal model system PS cells Neurospheres Migratory neurons ST
A handful of non-coding RNA have been found to be involved in various aspects of ner-
vous system function: maintenance of pluripotency, lineage specification, neurogenesis Rosette NSC
in the embryo and adult, and higher cognitive functions, including memory formationt™. 4
However, the global extent of transcription in response to neuronal activation remains un- i R o i &
known. 1 € & & &
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ObjeCtlveS 1%; £ @ -y ;&“;@% ’ Neurons were differentiated from iPS cells using a modification of the 2-dimensional neural differentia-
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| Sl Tl e @R - . [ | @@%@ : SB431542, which mimics the in vivo transition of undifferentiated hESCs to FGF5* epiblast-like cells
response to neurona act|V|jc¥, including differential gene expression analysis, alter- AN SN = 0 through to PAX6* cells competent of neural rosette formation. We have adapted this protocol by replacing
native splicing and RNA editing - | Malure neurons Noggin with the small molecule dorsomorphin and routinely obtain greater than 90% PAX6+ cells from iPS
SOX1 (RNA) Neurosphere Figure modified from o .
—— formation Crambers of, &1 7 cells within 6 days. These neuron progenitors are then propagated for a further four weeks.
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1. Human iPS-derived neurons show normal activity responses

Increase in intracellular [Ca?*] after addition of KCI RT-gPCR of activity-dependent transcripts
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iIPS-derived neurons may express markers characteristic of mature nerve cells, but may not be physiologically ac-
tive, for example as a result of lack of assembled receptor complexes at the synapse. We used the FLIPR Tetra
system to assess changes in cytoplasmic Ca?+ concentration (left), which normally increases dramatically in re-
sponse to activity, and RT-gPCR to determine expression levels of known activity-dependent transcripts (right).
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2. Many ncRNA are expressed in an activity-dependent

manner in human iPS-derived neurons
RT-gPCR of selected ncRNA
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RNA from human iPS-derived neurons was hybridized to the human NCode microarray, which contains
probes for over 17 000 putative INcRNAs and protein-coding genes. Values in the table represent
significantly differentially expressed probes (B-value > 3, log,-fold change > 0.5 or <-0.5). gPCR validation
of two ncBRNAs down-regulated in response to activity (Gomafu, Neat1) is shown at right, with levels of the

NcRNA Malat1 remaining unchanged.
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3. Many ncRNA are expressed inan activity-dependentmanner | | 4. The activity-dependent ncRNA Gomafu binds directly to Summary
IN MOouSe primary cortical neurons multlple spllcmg factors 1. Similar to coding transcripts, a significant number of NcCRNA are differentially expressed
F RT-PCR of activity-dependent transcripts Comail s & MeENA @Essss s BrEE i e N e S/ In response to activity in both mouse primary cortical neurons and in human iPS cell de-
§ 4- o = \ tem, dynamically regulated during retinal development®, differen- A rived neurons.
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trs\r@n-:-tf‘»j targets e | | Il gmg?hon'c ls.t?m ?e"td'ﬁgg?}]'a“onwﬁ]' Gomatu has been shown to - 2. The ncRNA Gomafu is down-regulated as a result of activity, and binds to several splic-
s . g g f ind the splicing factor . . : :
Upregulated after 1 hour KCI treatment 23 13 -20.4_ We found that Gomafu was down-regulated in response to ac- Neatd INg factors, IﬂC|UdIﬂg QKI and SRSF1.
Bownrelguladte? aft:rh1 hou}igfl LCEER 14518 12 2 tivity in both the human and mouse model systems, and using DISCH
pregulated after 3 hours KC treatment Q v . RNA immunoprecipitation validated preliminary evidence from the . .
= 0.2 E 5 : .
Downregulated after 3 hours KCl treatment | 142 15 g ‘ ) ; Blackshaw lab® which suggested that this ncRNA may bind other B & & & @ Terememams Future directions
0o . 1 splicing factors such as QKI (quaking homolog, KH domain con- Sone Having validated that human iPS-derived neurons respond to activity as a normal neu-
o Cros L e TG tTarl]mr;?lzl 2qd SRSF1 (sgrlqe{grglnlne—rlch thcL:wg faCt?r'mt ] valat ronal population, we plan to use high-throughput sequencing to characterize changes
e immunoprecipitation experiments shown at right dem- : : _ : : o
RNA from mouse primary cortical neurons was hybridized to the mouse NCode microarray, which contains onstrate that antibodies to human SRSF1 (A) and QKI (B) pull eat in the human coding and non-coding transcriptome as a resullt of activity.
probes for ~10 000 putative INcRNAs and protein-coding genes. Values in the table represent significantly dif- Lo @ariEt erel e & leeaar adant MElEr e INEE L ok T i
ferentially expressed probes (B-value > 3, log,-fold change > 0.5 or < -0.5). from the human neuroblastoma-derived SH-SY5Y cell line.
gPCR validation of selected targets is shown on the right.
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