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a Gut (control adults, 20 days old)
-C18 , +C18

@é 1.5 - - Mitochondrial morphology is sensitive to dietary
25 1 | C18:0 levels in Drosophila.
5% os | . |
=1 a, Dietary supplementation with 10% C18:0 leads to increased
g 0 mitochondrial fusion in control flies(left), quantified as a drop in
Toce - ¥ mitochondrial fragmentation (right) (4 animals per condition,
-7y 6 optical areas per animal).
MitoGFP/DAPI _ _ )
b, Starvation of larvae (8 h on PBS agar) causes mitochondrial
b Body wall (36 h pre-wandering larvae) fragmentation (left). Right, quantification(3 animals per condition,
Fed Starved (8 h) 16 optical areas per animal). For details, see Supplementary
Methods.
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e a ' C18:0 - Schematic diagram of the
S e 4 J_ signalling route by which C18:0
273 , TFR1 regulates mitochondrial fusion.
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Wakefulness Is Governed by GABA
and Histamine Cotransmission

Xiao Yu,'-® Zhiwen Ye,'-® Catriona M. Houston,’ Anna Y. Zecharia,” Ying Ma,’ Zhe Zhang,' David S. Uygun,’
Susan Parker,? Alexei L. Vyssotski,* Raguel Yustos,' Nicholas P. Franks,'*-%* Stephen G. Brickley,' 5" Neuron
and William Wisden':3.6.* 87, 164-178, July 1, 2015
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HAE dde. gLt tEE2| S|AETY 772 GABAE =3ty

> 3 22| CjEt Nicholas P. Franks BtA} HILEI2 S| AEIDIME 20| A| siRNAE 0|2510] MEHMOo 7 A3 GABA =35H|(vgat, SLC32ANE A
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A Activated Neocortical “GABA-Histamine” Axons Increase

| H‘D?’ChR; | | | | | | | Synaptic Drive and G, ;. by Independent Mechanisms

Start of 5 Hz LED stimuili End of 5 Hz LED stimuli

____________________ (A) Whole-cell voltage-clamp recording from a pyramidal cell in layer IV of
Y E’U \f lf visual cortex during 5 Hz LED stimulation of axon fibers from an HDC-ChR
mouse. The left-hand trace is from the start, and the right-hand trace is at the

B HDC-ChR end of, the 5 Hz LED stimuli. The increased holding current between the first
I (n = 352) and last trace was used to calculate the increase in tonic conductance(DG,,,;.)-

Cross-correlation

° HDC-ChR HDC-ChR  HDC-ChR  HDC-ChR
+TTX/4-AP + H1/H2 blockers TMN-Avgat

-100-80-60-40-20 0 20 40 60 80 100

Time (ms) 20+ / 20+ 701 \ 35+
c N - i
HDC-ChR +TTX/4-AP T 164 ° 46 60 — 309 o—°
| l 1 l | l | | | | o ° g 504 ° 25+ 3
Start of 5 Hz LED stimuli End of 5 Hz LED stimuli % 12= 12= '——': 404 — o 20 .*
___________________ o
9 8- . I 8 - ° 301 I . 157 K
AGtonic -y I ’ ) : i 20 { 104 }
25 pA I % 4- : 44 o ol . .
0- 0- 0d =38 d 0
250 ms p<0.05 p=0.6 p=03 0 p < 0.05

Before After Before After Before After Before After
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UXSIO|H X|Of= L& A|7|0f 2} 65M O|FMOf| ZAS LIEL = =8 X|Of(early-onset AD, EOAD)Q} 65A| 0|2 0f 2 St= 2 X|Of(late-onset AD, LOAD)Z LtH+=0{ %l
Ct. =24 X|O(EOAD)= L X510|H X[Oj2tAte| 1-5%S AHX|SHH =2 H|El Ot 2 0| =(AB) *o”“oﬂ 20{St= 37tK| R RHAPP, PSEN1, PSEN2) & StLt Ol e = HO| 7} 2
Ao, CjEE Ho| XISHo| W21 7FE=0| 0 familial AD2t1 22|7| = StCh X|Oj2tXe| CHE £ (> 95%)2 XIX|ol= =EHA X|Oj(LOAD)= M &l H Xl (Mendelian law)0j L}
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Functional Impairment

Clinical
&4 HEo| 20t -
orxSHO|BXID|2 O] KIS0l wHat Bxt koA HIEF OFL 20| E(AB) Q0| Z7HoHe HO2 BIE|0] YCHRE A
2 8l). 0|3k X|Of 2|2 UrHSH HEO| 2039l HEL OFL 20| S(AB)E E}MSE dHe k| HAMH O 2 amyloid- Clinical Dementia
PET(positron emission tomography)0| Q!LC}. 20040 E2{| 0| A{(tracen2 C-11 L|XH 1 3}3H=(Pittsburgh Dlegiosh Preclinical o~
compound B, PiB)O| 7 Z[ oL} BtZE7|7F eF 2022 2 BoF, E L} 71 BEZE7| 2l fluorine E 20| A 7F 7 =[O At
25|31 QICh Amyloid-PETE= QIX|7|50] HAHOl L QI0|A{ = OFL 20| E Z2td(amyloid plaque)7t B 2= Q= S FDG PET
SHA|IFO| Ql=F, O] OfLZ0|E Zat 9o %xno+= | AHS0| AESHs DHE T} QIX| 7|5 2| MSHIHK| =
10-15E9| 7t=3 7|7 IR 2 MEStD QUL HEN ZETHRALN|(F-18 FDG)E 0| 256l ko] HCHAL HEIE HA neuronat nMRL ¢ stunction
31510{ X|Of ZIEHO|| O|R3L= FDG-PET Z{ALS 0|83 Ho O QUC} £AE AZAMTE TEECYAF 7|50] X3}
=7) ol HaQlof uls) XojeiRtel HofA ZESThA B2t Hojx|E 242 0183 WHo|tt 220 X0} e — el
a|o| & CtH2 HEO| R0} Q! Ef(tau) THHE S EFO 2 0|0 &S] ZITh| £83 DX} tau-PETE 7H2t Z0f _
AoLt AMO| MEE|7|0f RO e L7t FBE|ofof g Zo|Ct 30 20 10 onset

Estimated years from symptom onset
x| H 40 Ho| 20}
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