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. Astrocytes as aide-mémoires
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of NO synthases contain a haem bound toa
cysteine amino acid (the base, B, in Fig. 1b).
But their activity is confined to the amino acid
L-arginine, which it converts to NO — a signal-
ling molecule vital to the nervous, immune and
cardiovascular systems. The chemistry involves
two sequential oxidations, each requiring
oxygen, protons and NADPH. Each step pro-
ceeds via oxy, and follows on to either peroxo®,
hydroperoxo or cpd [ intermediates.

In some enzymes, such as haem oxygenases
(HOs), ferric hydroperoxide is the oxidizing
species', and the substrate is the haem itself.
HOs are found in many organisms, and in
mammals the oxidation products are biologi-
cally vital: biliverdin, which acts as an antioxi-
dant; liberated iron(11) ions, which are recycled
for use elsewhere (primarily in haems); and
carbon monoxide, which is used as a neuro-
transmitter. Reactions mediated by the enzyme
cytochrome ¢ oxidase, a member of the haem-
copper oxidase (HCO) superfamily, probably
also proceed through a ferric hydroperoxo
complex, which then undergoes O-O cleav-
age and formation of cpd I (ref. 15). HCOs
facilitate proton pumping across mitochon-
drial membranes, which generates a proton
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Astrocytes as aide-mémoires

Mirko Santello and Andrea Volterra

Memory formation is known to occur at the level of synaptic contacts
between neurons. It therefore comes as a surprise that another type of
brain cell, the astrocyte, is also involved in establishing memory.

Memory is the result of long-lasting changes
in synaptic activity usually involving the acti-
vation of NMDA receptors (NMDARs) — a
special class of receptor for the excitatory neuro-
transmitter glutamate. Memory formation has
always been thought to depend on events occur-
ring exclusively in neurons. But the brain pos-
sesses another cell population, glial cells, which
include the highly ramified, star-shaped astro-
cytes. Despite their abundance — they make
up 90% of all human brain cells — astrocytes
have been relatively overlooked in the search
for mechanisms of memory formation because
theylack electrical excitability and do not com-
municate like neurons do. But astrocytes are

the first direct evidence for this proposal. The
authors induce long-term potentiation (LTP)
of excitatory synapses in the hippocampus
using a high-frequency-stimulation protocol,
which involves applying repetitive electrical
stimuli to the presynaptic fibres. TP is the
sustained increase in synaptic strength associ-
ated with memory formation, and the authors
monitored this synaptic potentiation locally, in
domains roughly corresponding to the territo-
ries of individual astrocytes. They did this by
recording the electrical signal generated by the
ensemble of synapses in the territory, using an
extracellular electrode or, alternatively, directly
through the astrocyte.
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When Jobs announced that Apple had
sold 4 million iPhones to date, he didn't
simply leave the number out of context.
Instead, he put it in perspective by
adding, "That's 20,000 iPhones every day,

on average." Jobs went on to say, "What
does that mean to the overall market?"

iOS devices sold

120 million #1

Outsells Nintendo & Sony combined

- 275 million

iPods sold

50+%

US and worldwide market share

230,000

New iOS activations per day
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To be, or not to be,
that is the question...
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Hamlet

Cartoon: Brain Pickings
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Analytical thinking and innovation
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Reasoning, problem-solving and ideation

I~ RFE R R TR - AR - ARSI - AR AE ) Wk e RaE (WEF, 2020)



EEANT S
ﬁﬁﬁai%

ﬁ?_ ,Iﬁ\ib ,ﬁi 77

TA B 535M
=) 1Y
mmiﬁﬁﬁ

32



i RS sl

T 54T 6 BT AT B R AT 8 T

B S S R L Z -
ab JE K —efor -4 2R

(RS

(FIREMVEE 2 —)



DI B i 52 E 5

(0) shfeakslim R He A E 5 - WRJFSEE -

(1) SV A PR B L7 > SRR o

(2) SR EImME R 2R - BEEBLIEmER -

) &N r E R A B - R AERE -

(4) B AT MR - He] sl kg ) -

(5) HI{EEMN AR I A fdh > ZEEVE RN -

(6) B % ZIRMBUREVEHEM RN TFRE -

(7) sFSRIAE RS D - RBUSRT IS -

(8) SIIG BAEAE L DL S - ST -

(9) A MR RORSZ - SRR R K i) -




BRIk

TAR KE3tE

4.5

- TER
- EEER
=D

o REHERAE
T —— S —
T T . N N, PN, P o AN ~ AN
B B oV v P U T Y P o o o o o o g o o P o ':S‘-‘ @@i‘* xﬂ:?* {:31' \':\"l' R & Cala \“ {3“‘ & & q:}

(1) BBl HERMNBIS A 25 HEN
(2) BBc%3 ) BB LB aF B8R
(3) [ Sl L T 5 B e T i e BL



N2
Depressed
WA EA P




(1) ZEE%O ~ HA%O ~ Haghabk

(2) alzRInRE ~ FEBLEH ~ S5l

(3) EBFRE ~ Bt ~ SIS

(4) HBTFE ~ EENE ~ 51380 in

(5) SRR ~ BRI PR ~ k3 i i

(6) i ~ BN - glREE B
5] 3 o



B BEE—I AR
MRDBEZES

E:Wim ’

a5 L RRBEREIR




FEEOCN E
ERFR{ERE £l IEER
EREZIRE Z1liom °

(Traffic Safety Supplies)

39



40

REDREE
ARAEARN

) A 22 (ke R IRS, clicker) 24 vt’vf%i R
H =A< {Q‘? E: i
%:??‘“6\7] S T‘—’Tlx{(fﬁii;ﬂﬂ%;}é

Wl 3 l
> izf--:o "‘ \ .', I - M v
3 1 2 R TN AL T
. PROBIOTIC A "
(1) 1918 FERBEA NIRES
(2) 2003 FEREEF) SARS

(3) {2 KRz ak Z5EWAE (ADS)
(4) 11 (1R EAHI 1 ZEAE (BUEE) Yakult)

(5) /SLHAS R——

i

(Sharetify.com)



41

(1) %Lvivl’;ivkﬂ'l"‘ TR A
EIR M7 (2) B 7 F5— SR8 ] 2
Ak pk it R (3) £ & 3 4L 2 42 th B AR 3 3
¥

9 18

* = N

(1) Ak S 2erm o pl 42 A £ () ZRXNEA S KRB aEBEE
(2) &4 AT B ETH EZHA (b) B4R AAR d R ESTA
(3) # X AT 2 6T B AL 4 4 A4 1R P (C) B M RAAE B A 2FHAE

Ry BERE I




Well prepared
Tell good stories
Solve problems

w7 S )
S 4 K




=] E ¢ =

==t
Excellence

A TTVERE 2 il




) re a3k
HINEH 2R

Loy F AR &

'

;

44



e

HrEmEH
3R B HET- B

#% R — 18 humble #3% SH HE R AEATE A

AR ARFET At F%imé-%&ﬁfim

45



BRREAYE
i NS

B oA 5 A A AP A AR SRR
M ELAESHEE » —&
It i A Sy BT A AR

' -9 a
- iy - N 3" o
o RSENIE T g
2020 5 3t — | 37 & Z AR AT H 2 e



RS L s

BCbasics 2008

dR_J(Ard 3

Content

™

o
RITER
Eﬁﬂr.—‘r

~SEER

A—F3

BE 52 BT ol 5

B FREU{LELSHT EPA 2018

(LR

By A BELS
2018 h HE#IE : B¥RAH(ET % (EP) 9/11 BibR 15:30 4:4%% B11 (BSTS060)

HEREERE W BEEHE (0.1-03) BEEHT (04-0.6)/ BES (YL EH BCbasics)
Bzt W () E0EE /() AR/ (3) B / (4) {RERE
Brzstt M O E0EEE/(6) BEERAR /(1) BkieFE /() ZERERES

W EEE MTFEE FIBAR — MEEEhunih] / (a2
L] ]

e

2012 i EER A

~

47



i i fia e
i R SE SR T
ERARERE

RE—E2R



~
-—

"e

£
e

WIKIPEDIA



SIRE

“Stay hungry, stay foolish” Typography
T 6 R I.

150 968 528 ik

K—2aiREFELELRAT
My Life in Harvard College

5

o REE

£



sNicrosoft Project
H EEE WEE il BA0 Ko TAD BE® REw RB¥w 21|
A et gcl AQF @A D |[¢ e = L4 Tmeolm -0

DEE &ML

ence |

CAR Y -Red

REID S

AR

A A

L

« B I | |ET W EMaE -

L]

|Ewem

76
EIETE]

) | B | B [ | EE [Z00erT | | EC EO0TEIZE | ) Z00GTHI T |
3 0 el 5 0 S 3 1 3 0 ) P PR 8 10 L 8 3 2 3 2 ) Y ) S PPl e 1 M A A A A CA A D 3 0 [ (D A T

WEHLE DR OHE CHEDEHEE DEOEE L

Ll L WL LR @

AR

LAFEET M A
JRARMEE

23 E-mal FEEE
24 HHEEFEE
5B

.

al #90 (r E )

35[E# i
ICHTHE (- BARS

44 5EIB

ST AR
LEe-v:d ]
EE

623 &%{E
624 EifiEd

3L EEFEEHER
312 FHRE
213 EILREEE

HeRdEes 0l

[z |
5d
asd
5d
15d
ad
sd
5d

258 d
sd
15d
wd
5d
1wd
2d
and
3d
3d
sd
and
mnd
ad
4d
ad
sd

o

—]

& =

]

» € HEE - Go... | SEPHEL - Ni... |995 conference | fiMicrosoft P... |™ Tine FS 201... |[&Wicrosoft P... £ BloA9G. e

o
>

-

RARNNY -

75 (TR 17 /
w5 (R FaE—

£1¢ (EmalRERR 13

v (RS W

o AR - 191
& (=origer 191

e iR 2
o1 (SPAELT I 1
Pl T S—

wodtE——————————m
i R e

o2 TR

o n ‘/.

THREE

Ve MRCE-THE-LiST Y5y

Gantt chart = S " T
HW i e LK OUT MLIND N

- MAKE ANOTHER LiST

O

MAKE AN TUER (o FES

Dm0 B0 TH 03:12

22 Pk A2 I P b BY 4k 200 ¥ £ upar &

51



4 o, s v 4 P s v 4
: 7 i v 3 vrrwﬁ’»{ .(vl’rvf A .q—x ,»n«—,«m ol acga. nri N pio v

.

“ r oy [ "f ],.. e .,,,,'r( 4»1,{'—0 W mon of e
R ndloend) : : A - omad { e e Tmybgiod o oy T ot
._V:Tlr’f\\.;vitll‘:ﬁﬂﬂ) '— w{--‘»vl)aﬂ-. Ha B

Wi s .VJ»-,,(('T

.'l v'rw!|-1 '“l/m M . wv’l‘,"‘ll Y STy Y o

n?.,m T | »f oYy e ,..,,;r-’ 4_,/‘,_? T A : GG
|"’4< wase wmad | h} fre! A'[~4~ a e oy ]
 Ap et Yo .,WL oAnm s
voed 4 ;q Y M_n,v'i

[ 3 5 3 L=
wrcallef. e [ pove ol 2% - ot Ban acgo ar - w8 e

¥ J

. e s

Al

PEX R ')Z» —ﬁ-ﬂlﬂ 7?/5 CORES: TR

o ot i AR ety

wv -5 Haw Arrada .mml {,\ bent

Ansdsaal '\r“

Ansdsaal '\r“

\. ; %5 ;
Irouee i~ rai ¥ oleps va b -

mul\h‘: | umaf(’ s (o “*"TA’: { uma‘ () ivor - "H.v|\4\17

Mner b7 ardwmerelef: efion | 4

X s (AL ot gty -+ QAT e T - 0 vm(}4~1! flres - prwvee
"y R §

qﬁ».v,,,'m}‘ “Alyaen Irfi

3 £

¥

B P R B I B R

=0 an{-'rmvfu-m\‘—n v T e
H)in;’\’ \':14 u,qr, .(,f,., rr-”* .

5 = I8
WO A

W as e > '-l»u S upam ¥ 1

1

iR el :,qh -(J« b rml‘




WGV I
— O

—




DAL s IS AR R



) a2

(1) 224 ERIFEH/F ~ LR FHREEH 7
(2) HZHh taREIAR Z R > 1T 7

(3) AREBREHFARIR VAT

T &7

(4) BT Sh sk AT R A ~ &% 3UE 2
(5) & ATH L FH R BH b He a7
(6) 524 oY Re A2 B ARAR =2 defT a3t 7
(7) & BoohiRA2 40 8 5 ok > /KB ?




s 9
ik 5‘% i

Rong-Huay Juang, Ph.D. Emeritus Professor

B VEERE AR ELRHE R R
Department of Biochemical Science and Technology, National Taiwan University
PR RE
2019-2021 B 2B FHKRE - 8k - FZFk
2015-2022 + = RBI@HFAFE - EFK
2012-2016 Bl 2% K5 - Hifie - HArk - ARHEA 7O 24
2008 - 2012 B =& K% - KR - S1HEH Kk - HPEER P (CTLD) £4
2006 -2012 Bl sz 27 K5 - A9 FEIR - 8l k - FH LR 2 H 244
1990 - 1991 £ A 2 %48 USDA (ARS) - UC Berkeley - 5 F#F % 8§

22

1980-1985 B -2/ K% - R EILSEHFRAT - ALE 5w - L
1977-1979 Bl iF ¥ K% - 5 F AW RAT - 2L
1971-1975 Z b B e - BEs 2 . 222

HIBE
2012 HHI - {0 AL B 5 (EB W e Y
2000, 2006 B 5 & K 4 - it th B L

= (5

*EF%’%ZI%E g TR ERT R




Fhm TR TR, #F

H#E AN A pdf st mpd BEHEE
2B FREEEE R

= b EE R B RE R [ S

EftriE | ENGEE (20152022 B FEAL) BoliBRT A+ 202211714

TR

\ 4 ,&:Eﬁ pdf{ “EEIFME] ¢ a, 30 min; b, 60 min; ¢, 90 min; d, 120 min) £]5F @ HEEEVEN /45 ¢ EEER L RS 1 HEHHE

by - & = e A L E“J:l::: i - !
LI R3] F & pdf (ppt) Az %&iﬁ T ppt % mp4
-
#1557 ABCDE ) T LRSI » SHRRIE LT B) - EEE (202211716 [%-;D—mif;;
— =H oy B = « * et == T AR = a 5 =k m 7 s
() B FEEE (A) FUEBEIE - DR ESE A S ISR (D.E) 57(7 %) SR,

KEREGEIE « SANEFERESTRATITRTEER - F 2021007 | y
ERH SRS BT T E - R 58 MEERIAL. 013N -

WEEEHEGRET.O TIRC ZFAHIER - REEFEEEREE  2022/0820 HIEEARE

5 A SHTBYIRE « DU AR o 0% | mEAoEE
BRSSP EIRIIES  STEEEERAT 20020715 R
BULSERR « HRIBEES TIRC HETHREESBIFEETE .  BURN | sEEEsEze
Sy a0 FRERA0FERSE  AELFHE 20 8 EEBIESM 20220709 s
—ER T ESETHE  FRALSERE  RRYSRIALE . 0N Lab 520
s RS SR g O FENSHERET) THALT )  ANERMETSRELTRITN 20020504 | EARER

SIE5E « B S BT NTY » LSRN EREN S EAE 48 (9 =K) (B2 mpd]



