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Engram cells retain memory under
retrograde amnesia

Tomas J. Ryan,””* Dheeraj S. Roy,'* Michele Pignatelli,'*
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1. ALHst 0|8 7|2 =X (engram) M| EZO|AMQ 7| £

- Optogenetic stimulation of DG(hippocampal dentate gyrus) engram cells restores fear memory in retrograde amnesia
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2. 3K MIZHSE 0|8 eIzt s S7IMER FE & MBM=ZLL dLM=E =3t

Functional cortical neurons and astrocytes from
human pluripotent stem cells in 3D culture

Anca M Pascall3, Steven A Sloan®13, Laura E Clarke?, Yuan Tian>—>, Christopher D Makinson®, Nina Huber’,
Chul Hoon Kim®?, Jin-Young Park’, Nancy A O’Rourke!?, Khoa D Nguyen!!, Stephen J Smith10:12,
John R Huguenard®, Daniel H Geschwind3->, Ben A Barres? & Sergiu P Pagca’
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NATURE METHODS
published online 25 M May 2015; doi:10.1038/nmeth.3415
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hiPSCs
Low-attachment
plates
Dispase =
SMAD
P inhibition
Deep cortical Astrocytes % : 4 7 Day6
ayere o = FGF2, EGF
\" 7 Day 25
" | BDNF,NT3
Superficial ~ Proliferative , ? . ~ Day 43

cortical layers 4 ~ zone

1 \ Day 70+
: £ &y ;

Cryosections  Dissociated

- Scheme illustrating the main stages of the method for generating hCSs
from hiPSCs(human induced pluripotent stem cells). Floating hCSs can
either be dissociated for flow cytometry or monolayer culture or be fixed
and sectioned for immunofluorescence experiments.

-, E12:5,- Day 6t

- Morphology and size of hCSs at days 13, 26 and 61 in vitro. For size comparison at day 61, a
dissected E12.5 mouse brain is shown
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> 7P8E2 =2 WO| 20| & H|YA20|E(pyrethroid pesticide) A|E2| 45X E0| 0t0| 52| Fo HAHNYYSYOH(ADHD) ?I&S = =+ ALt A7 21}
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O| FY 2016 R&D 0f4AF

> 2016 2 A HE HA oA WEFEX|Z0| XX[SHE

= T 124%°l

1,450

> = HtX|Z(Defense Discretionary)0f| At 6,050
Discretionary)0f| &t 56309 &2 & H|=2 R&D7t 690 F 2

227t R&D 2T of 4t
=

HZ2 29.2%(1=x 1,680¢

= 24 R&AD7} 770

M

— Z=X: KISTEP

(£ 1) 0|7 HWEHRO SANHE & ofdt 74 F0]

(Ehel: et =)

FY 1970|FY 1980|FY 1990|FY 2000 FY 201(} FY 2016

= Pan | an | as | as o gtk

Mandatory Programs 61 262 %B 951 1.913 2543 (63.7%)

M & |Net Interest 14 53 184 223 196 | 283 (7.1%)

E & |Defense Discretionary 82 135 300 295 689 | 605 (15.1%)

o & [Nondefense Discretionary 38 142 200 320 658 | 563 (14.1%)
A 196 591 1,253 1,789 3,456 {3,984 (100.0%)

RZD Defense Discretionary ] 15 4 41 81| 77 (127%)
of 4 Nondefense Discretionary 7 16 23 33 60| 69 (12.2%)"
= EA 15 3 64 74 141 | 145 (12.4%)

F) i op| TS S RS dol= HEFaicn] "= Sk ol siE, ™

= HE0 Op| vES slokis ™

= S| AR | B15E P

iE) ABAS. ABAS FEPCORT XL : Research and Development FY 2016, 2015.4 (#X&. Budget of the U.S. Government FY 2016)

> 2016 2[A A= oL+ QO R&DO| L2 ™ E CiH| 6.4% S5t
2016 2| A ¢ = R&DO A2 MHE(FF, 1,3649 Fa) ChH| 87.7Y

2.
T M= FHEAH =

ElA=E =
> O ofitg

technology), 7|2 H 31 (climate change research), 814

technology, engineering and mathematics) 52| &=0F

o MU RARH 2t

2i(advanced manufacturing), 8804 X| 7|=(clean energy

> 12{L} 60 0= R&DOJAHO] RK| %

S5 Ol L0 A

E ZIX
= o

AtX[ot= HIS

rlo

A 1Sk (neuroscience), STEM(science,

N

A

Moz Zta

(£ 2) 44 R&D oldt 74 &8 F0|

=H)0[H, XX

=3, H| =8 X|=(Nondefense

2ok R&D

£24(6.4%) 7}

(EH2): et 2y)
FY 2014 | FY 2015 | FY 2016 SU(B-A)
a4 FH(A) |of &tek(B) %

=5(D0D) 66,020 66,091 71928 5837 88%
HEI|Firix 88 gAY ¥ AR 12,947 13,446 13,206 -239 -1.8%
ZIEL 2k gepn 53073 50 /45 SR722 A078 1159
BHEX| F(HHS) 30,685 30,475 31,040 565 19%
=g 22 EINH) 29 267 29029 29645 616 21%
Z|et BHAEXF RED 1,418 1,446 1,395 -51 -35%

ol 4% £(DOE) 11,994 11,751 12,462 71 6.1%
& A& off L X| 8} of (Atamic Energy Deferse) 4,94 4,750 4674 -77 -16%
et 4724 4,680 4900 220 47%

of x| =2 a2 2,306 231 2889 568 245%
SHEZFFTINASA 11,906 12,145 12,238 93 08%
= & T EHA CHNSF) 5,800 5,999 6,309 310 52%
=2 2(USDA) 2,380 2,446 2,884 438 17.9%
AR 8(DOC)- 1,552 1,507 2115 608 404%
= g & 280 7| HINOAA) 629 682 912 230 337%
=@ E&FE7|S8INIST 655 668 888 220 329%
LNEL(DOT) 797 796 1048 252 31.7%
S EotE B(DHS) 1,032 205 569 -33% -37.1%
HES(VA) 1,101 1,059 1,114 55 52%
25Dl 840 205 985 80 89%
of x| & EAL(USGS) 649 665 761 % 14.4%
EHHEEPA) 538 521 528 7 13%
I 35 333 279 -5 -16.2%
A a| 4= o1 (Smithsonian) 227 245 261 16 6.5%
FHEE=ZaY 333 33 419 8 258%
EAE A Z 0T 4 (PCORI) 297 506 578 72 14.2%
HEs 89 61 61 0 0.0%
HA 7 H A 88 92 91 -1 “1.1%
25 77 77 77 0 0.0%
FEIZ AT SR 61 72 85 13 18.1%
AtE|E AR 47 83 101 18 21.7%
HEAl A= FHEEITVA) 10 11 3 -2 -18.2%
FHS AHPostal Service) 20 19 19 0 00%
= f4f00rps of Engineers) 26 1 11 0 0.0%
LEs 8 0 0 0 -
s % 4 4 4 0 0.0%
AH|IM| obH 2|2l 5| (CPSC) 2 2 7 5 2500%
£ R&D EA 136,249 136,449 145223 8774 6.4%
=g R&D 70,984 70,841 76,602 5,760 8.1%

H| =8 RED 65,265 65,607 68,621 3,014 46%

THE) AMAS, AAAS REPORT XL : Ressarch and Development FY 2016, 2015.4

(#RE: OMB R&D data, agency budget justification, and agency budget documents)
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