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Overview

We conducted a series of experimental procedures to examine the characteristics and potential application of iPSC-
derived neural stem cells for neurobiological research.

Introduction

Cerebral Cortical
Neurons & Astrocytes

Neural Progenitors

Healthy Individual IPS Cells

*...-*/—
- ot
. e : = Fi
_— N - — -~ (O
§ - -I. - . - _:-i._,-r"% Il'_"l,‘_\_\I - .:.,I"'

e Adult cells can be reprogrammed into iPSCs using defined factors - :
Oct3/4, KLF4, Sox2 and c-Myc'?3. ’

* iPSCs can be differentiatied into many cell types including human neural stem cells (hNSCs) and cerebral cortical
neurons (hCCNs) from healthy donors and patients suffering from disease*®.

 We characterized iPSC-derived hNSCs and their progeny to examine their suitability for neurobiology research.

« We have demonstrated that these cells can be used as a model for the study of human neuronal development.

Results
Transcriptome Analysis

Integration-free iPSCs were generated using an episomal vector and subsequently differentated into hNSCs using Axol’s
proprietary method.

Neuronal markers are
up-regulated in hNSCs vs. iPSCs

Pluripotency markers are
down-regulated in hNSCs vs. iPSCs
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Experiments were performed using the Affymetrix GeneChip® Human Transcriptome Array 2.0 platform. Results were analysed using Affymetrix®
Expression Console™ and Affymetrix® Transcriptome Analysis Console (TAC) 2.0 Software.

Neural Cell Morphology
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Human Neural Stem Cells

Axol human neural stem cells (hNSCs) form

i _ TR i Yo I neural rosettes and express markers typically
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SN R AT g s 0 R immunocytochemistry.
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3D Culture

Foxg1 - Nestin

On culturing hNSCs on top of the RAFT™
collagen matrix, (TAP Biosystems/Lonza) cell
migration into the matrix was observed. The
cells form the 3D structure of commonly seen
neural rosettes. Outside of the rosette, there
is a matrix of cells ordered in a non-uniform
manner.
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Human Cerebral Cortical Neurons
Differentiation of hNSCs generates human cerebral
cortical neurons (hCCNs) that express neuronal
markers observed using immunocytochemistry.
These neurons increase in maturity over time in
culture.

Tbr1 - Tuj1
On culturing hCCNs on top of the
collagen gel they formed a uniform static
layer of cell bodies. Neurites projected
out of these cells and grew downwards,
creating a network of interconnected
neurites.

Neuro Poster SLAS FINAL-MR2.indd 1 @

cortex development from pluripotent stem cells to functional excitatory synapses. Shi et al.,
cell model of early Alzheimer's disease pathology in Down Syndrome. Shi et al.,
entiation of human pluripotent stem cells to cerebral cortex neurons and neural networks. Shi et al.,

Neurite Outgrowth Whole Cell Patch Clamp.

Axol hNSCs yielded the highest neurite length and branch point
values in comparison to rat primary cortical neurons (CTX),
competitor iPSC-derived neurons, and N2a cells.
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Axol hNSC neurite outgrowth was assessed by S. Lopez Alacantra & T. Dale, Essen
Bioscience Ltd using the IncuCyte NeuroTrack platform.

Multi-electrode Array

Drug effect of spontaneous firings at 100 and 240 culture days in vitro

Whole cell patch clamp recordings were carried out by Ana Gonzalez Rueda,
Ole Paulsen Lab, University of Cambridge.
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Epilepsy phenomenon was evoked by administration of pentylentetrazole (PTZ) and inhibited by anti-epilepsy drug
phenytoin and sodium valproate (VPA)

S e A i o P e i T G 37 T T A S e T L I i R R o e R i R R A

*}W“F—vr o g e '::-;'—.—-._a‘-m-.é-.—-tr..ﬁ-';r -.v. SeE —,; a._m}.:;,s;:--_

R S R e R R R R R, T A
g~ = it e ——— —— ——
Before N N 3 e e T T B
—— RIS =
u - _.ﬂl' - e “"-.'m U'\lp “U“"qu Y —— \-mq G e ey e - - " -
T o T T e e
T T N R e e T R R e i v S S o AR LT W | Rt G ‘m.&-m Easiizio g e o s e A W‘;ﬁi‘g?ﬁ‘r et e g o e e ity S . S S A e S et
o e e i s i iy o e g ety oy e i e, s o furmr s e o g
PTZ 1 M b ,‘—:.:,_“—:' R e e w3 23 e = - — & s tpan B e & A e e R s o e R e A5 il R ok Y8 ',-5B}._'_-;,,--"_,',,—';—I-'-;"Z—,‘;v.‘—'w--.,_":'_i—"v—;?-':—J--'_'
e -.ua-_-g._u_._.g-_-_..-_ha_n_-.q_ < S o, et = = e e o S e
uM L : S s i
3 - - - - - —— . ——" — e L —— . ——_ b it G o —a—
} B e T T e ety . e A BT WS ey e i ulﬁ‘ g G Y m— e o e 2 NN 3T PE AT Tl N o AR I G S T P 4 WV A A
-..“,..‘— 7;‘_.% - _‘_p-..";-n.w = ﬂ-‘u-—r MMW“;—-“ "“W _:W-nr Wmhm ? mﬁﬂw‘m.wwmw T 5 ke - ¥
e » e et et e e e e e e e e P e, ST
PTZ 10uM Easicisarssmns s o o i oy o et Sy e oo eas g s e oo S s Sem S R e v SE= ' SESRE SETs et 2
T e e Sy Y — e g -.-.E;.—._......... = = e - : . z
e Sl A T -amd > gyt iyt o’ iy .= i : oy .
e o 1 7 L 3 L [ £ R e g LA e e A o ot i T g e e b A i} = 8 o 1 G o 4 0 W o w5 - L o . o g R S e S T B Ah ¥ e 1‘-11» B N N
e e i e Ao 1 ﬂmm!mmwzﬁmm WWWM“M 'b";mw o 5 - 5 2 > . :
T T o g . e e v e T oy et g L e L T T e e e o e e T S e i
PTZ 100“M e e B e e et P e e e S T SRR S e S Ty -..«..h;— - - -.-;-1::;_‘__, X 27T - o iy vl i & g o e o e 5T T i gy A e o BT i S |
e e R i s d : i ‘ s -
- - —— - v --r—-v---——'-v-—-——-nr-—-—-r—u-'?--rv-—-rr—t'-—\- — - - o - _*-—‘-v-—-'wv‘-——"\-—--v——-‘--r—r———‘-———w—ww--—-
—— mo—'ra—dw -y ~ g . mww:a-‘-w e B e i o S p— R ] md“w“*‘v‘w - L i e —— v p——
e e e e e A P o S o A P A B A i o A P A B A o g I Y P AP AL i R AL YN R YA S i it~ i S g S |
-:t:m?TVTmmmmmmr qutmnm- W L '»—'-_--T"‘- , r—‘ﬁﬁa‘-&-—m‘m ‘F_"F- F '— mmm L F f =i ? _F-*-
PTZ1mM = =5 X i s i a4 B
B 2 . < R0 —
- - - - o g—_—y. - - —— - - ” -
T“F F F RS RERRRE SWTWA-" mmmmw;mr —-"-' S - "w’r‘n‘ e 1-"- ‘T‘WM—WFF T R e Ry TSE 7'9‘“‘ WI‘-‘ s s ; S s S q - Al
VPA 1 M R i R e o e e L.t I" OO TS T RIS = '-" Y 3 Al iy - T s i 27 L e oo Py ) Ty Pt A T A e ety Wiy gl -'r o+ mgN SO0 yig R ey feipe 4y g, e N i e Tl Ry P e gt N ey
f . - _— . IR Y TETT S o e 2 e ot — * T et > e et
91 EEE SR e TR L ey - i e iz Tiyossaiiferr¥ Addeeter e T b e T TS e ey S b kit Ao ey e e mrTmr e S e e e
- ——— . s e e e o . . —_— e o .l_—_..‘—A_—__L._ -y ¢_‘__..__-_..._—-_.___-—__.. _—_—_._.——__.4—_—_.-—_—_—.-—_—_—_.—_——-~—_—_.—_—-——-——-—- —— e R — i i e e e e e e e i - At Ao -
B TR B A S M e R L & e g - . - [ . e s - T~ T TP Y VA A ) . - g S —
PR AR Y Y TR RN T e e R TR m"’"” Hmm—wq‘?—f’w'wm’ "‘W' (e e _aen on g ?" "'“ m-’ -2 -y ~ s g o g - m ""M*—HW” TR 1T YT T DT WIS TR T T Ty
e . i P U P A TS T e BT el R Fa S T TSR, AT T "‘ B s TR i B T e e e i e Tt ~mmm' = s L kit & S o o s i}
T i Tt o e T ) e ey opgen s oy g gen Aot T gt iy Soln R g r A R e R I L A g LR e R 3 Sy 3 e e e e e e e s L e ey
u_ :_"-w-u_n e e e o T e e T et ; S S S e ke R _"-.' 2 £ e e s s T e e it R s St ST = et :-_'-H"W-v— e e e e U e o s ug
B e e I e ._,.._‘_._\..._.___._..._._._ e e ____.__...__..___..—_._‘__.__4._.._._.._.__;__._._-.._ - B T A e e yu -
. = 3
i - pa
Fw I . W—mﬂ-"‘" ’ﬁwmwwm”m-ﬁ Y PENEEE TR P ST TR T Y w?""f‘r‘w“ =ryrwvrre TR S T ey ~ TER T ~E T e’ T T TTr s ATy 2 WW’W
-W W’W . “‘M— W‘TW@&W ww— L TRy RAR mﬂw-ﬁwﬂ W—m#mw
ety St s T T e e e T T e ok et = e Rt e e e R e e e e e e e
u, e e T = = e R e e e e e e e e e i e A e T e e
x - E - —Al—.-l-—_..-_)-.._..—_._‘
: b - = . - b - - b - - - LT L mi ~ = ~ L Y
- ST o e T - 7o . T T T T & T TR
VPA 1mM ¥ ‘ R e e T T B ToTT T T e
m T e R e 'i;r fur N s T E ey
e
e e S Sty S A ey
oteve: il dimigmisplyid

- 400 90 — 200 45
x
= 350 £ 80 = 180 E 40
o —
o = 60 £ 140 5 30
S 250 e o S 120 - 25
3 -
4 200 £ 20 4 100 | — £ 20
2 150 2 30 > 80 S 15
oo s 20 © 40 5 c
= 50 @ 10 0 20 a
[ = 0
c0 ° = ° e & & & & & & o
Ll
¢ & & & & & & & S T T T S &S
FTSS SIS SIS SIS R I F IS S TS s
A7 Y A QY "/ VA A YA o) Y LAl &L S o P NP
TR TS LU & 8 v g & & o & &
‘\0 ‘Qeo Q Q‘Q

Experiments performed by |. Suzuki and A. Odawara at Tohoku Institute of Technology using Alpha MED Scientific Inc. MEA platform

Conclusion

 Axol hNSCs and their progeny express neural markers at both the gene and protein level and can be cultured in 2D & 3D
systems.

e Live imaging of these cells shows that they form neural networks while whole cell patch clamp and MEA recordings show the
cells are electrically active.

* The properties of Axol hNSCs and hCCNs make them ideal for numerous applications including disease modeling, drug
screening, toxicology studies and more.
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