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Activation of HIPK2 Promotes ER Stress-Mediated
Neurodegeneration in Amyotrophic Lateral Sclerosis

Sebum Lee,” Yulei Shang,” Stephanie A. Redmond,?2 Anatoly Urisman,’ Amy A. Tang,! Kathy H. Li,* Alma L. Burlingame,*
Ryan A. Pak,' Ana Jovici¢, Aaron D. Gitler,® Jinhua Wang,® Nathanael S. Gray,® William W. Seeley,'-2 Teepu Siddique,’
Eileen H. Bigio,? Virginia M.-Y. Lee,? John Q. Trojanowski,® Jonah R. Chan,23 and Eric J. Huang.2:3.10.
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HIPK2 Deletion in SOD16%3A Mice Attenuates
Neurodegeneration, Delays Disease Onset, Prolongs
Survival, and Improves Motor Functions

(A-F) Immunostaining of ChAT+ neurons in the cervical spinal
cord of wild-type, SOD1623A, and SOD16934; Hipk2/- mice at
P90 and P120.

(G-L) Immunostaining for GFAP+ astrocytes and Ibal+
microglia in wild-type, SOD16934 and SOD1693A; Hipk2+/- mice
at P120.

(M and N) Number of ChAT+ motor neurons, GFAP+
astrocytes, and lbal+ microglia in wild-type; SOD16934; and
SOD1693A; Hipk2”/- mice at P90 and P120.

(O) Kaplan—Meier analyses of disease onset and survival in
wild-type, SOD1693A mice (B6SJL), SOD16%3A (B6SIL 3 B6;129),
and SOD16%A: Hipk2~- mice.

(P) Rotarod testing in P120 wild-type, Hipk27-, SOD16934, and
SOD16%3A; Hipk2~- mice.
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Segregated cholinergic transmission modulates dopamine
neurons Integrated in distinct functional circuits

Daniel Dautan!~3, Albert S Souzal-8, Icnelia Huerta-Ocampo!-?, Miguel Valencia®->, Maxime Assous?, Nature Neuroscience

Ilana B Witten®, Karl Deisseroth’, James M Tepper?, ] Paul Bolam!, Todor V Gerdjikov? & Juan Mena-Segovial> | puplished online 27 June 2016
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LDT cholinergic axons preferentially target mesolimbic DA and non-DA VTA neurons.

(a) Schematic of the experimental design. Fluorogold (FG) was injected into the NAcc of
ChAT:Cre+ rats that also received a virus injection into the PPN or LDT.

(b) FG-labeled neurons were observed throughout the VTA, most prominently in the dorsal

regions.
(c) Example of a FG+ TH+ neuron that was excited by LDT-axon.
) (d) Example of a FG+ TH— neuron that was inhibited by LDT axon stimulation. The basal

firing rate and action potential duration of mesolimbic neurons was not significantly
different to that of neurons that did not contain the tracer.
(e) DA neurons that projected to the NAcc were preferentially excited by the optogenetic
stimulation of LDT cholinergic axons. In contrast, PPN-axon stimulation did not activate
B NAcc-projecting neurons. Control experiments, in which animals were transduced with
< YFP alone, did not show a response to the laser.
— (f) Normalized firing rate of all TH+ NAcc-projecting neurons following PPN or LDT
cholinergic axon stimulation. Black line in the bottom panel represents the time points

- YT;_ ,)/:D-Ch?;
FG 8

e - @ o o PEN g TH‘} g during which response to LDT stimulation was significantly greater than PPN.
o NAcc projecting a- 3 C) o NAcc projecting (9) Non-DA neurons that projected to the NAcc were inhibited by LDT axon stimulation, but
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