“'HYELE CC rgﬁ*—w‘ﬁ
HEM 2.5 [RIZIERL]S

‘f e

llllllllllllllllllllllll

OpenCourselWare

YN



National Taiwan University

2 OpenCour‘seWare

Biological and technological scalag
compared

natural self-assembly
technological self-assembly
UV lithography
electron-beam lithography
top-down

nana-imprint lithography

scanning probe lithagraphy

-,
Rl A
T
|
: wiruses ¢
' proteins, "
y ! antibodies e
™
small molecules ribosomes
i hurman hair
bacteria
' - 3 T T P
DO Tig.
; - chromosomes

:r.-r i "
sintiod £ e M&r 5=
i;"" = s )

0.1 nm 1nm 10 nm 100 nm 1 pum 10 pm 100 pm 1 mm

! ‘ih‘-i
vﬂ"j‘ [ ﬁ- (7
hfﬁv;i‘: | [ h '&R .

'.

'\.-"\-.-"\u' F

L1 I
crytalline lattices  carban guantum dots gates of transistors electromechanical, fluidic, aptical, DMA microarrays
nanotubes magnetic microsystems

® Guillaume Paumier, Philip Ronan, NIH, Artur Jan FijaX kowski, Jerome Walker, Michael David Jones, Tyler Heal, Mariana Ruiz, Science
7y Primer (National Center for Biotechnology Information), Liquid_2003, Arne Nordmann & The Tango! Desktop Project



—RAR RS (FE - REER FSHRE

* HEXFERENZME 0 WARES T mERHRKEILS
0 AR ANBRE R R D EE LG ©

¢ BREBEER  IHERNTBET ) MBS NER
Bo WA REARHNAR  DAARKERTH
ZTIL) ©

¢ ZRMFREENRIBR > ERBBRMAFEHEENTIE,;
**1&1%5%’5%%%5% B AR 2RI —FEERPF o

¢ ﬂME’JﬁE% » PR ELE « 55AR ~ /B ~ NEMERBIE
— /%/%i%ﬁ?&'ﬂaﬁﬂﬁk‘ AR ©

e F-ARESEEE » — MR MHSR » MEHEKRE » JReIkE
F—~_H » KR FMEREBRIRHBEIRASE > 2005 F ° g

National Taiwan University

eeeeeeeeeeeeee

%ﬁm&ﬂ#ﬂ



fmHr{aME

i e\\

»
@

\

National Taiwan University

eeeeeeeeeeeeee

%kﬁﬁﬁﬁﬂ#&



FoannviHEE R

FREEFIANA 2N

[

National Taiwan University

#* OpenCourselWare

Tu SRR £



‘ﬁﬂ’gﬁﬂﬁﬁﬁl@ iR
B (MRS )

FRELR ( FTTINFIFRHE )

dddddddddddd

OoH
AR 2 AR WA WY,
J 55% ﬁ:

-{c) \/

CH:

Node of Ranvier '%H m@ 'g . Hb;c 03{'
Lnu:fo:'m'felm in sheath ¢c)

§ h }.’w :% o
AT e

OpenCourseware

Tu = N B R



EVEBRMRF EZZKER

BREREVHE 2

(Discovery Science)
RO EEEMHREA SR
arrE HIAARR

ARSI 2

(Hypothesis -Driven

Science)
H—ERER L T SENE SR
N0 (RaR) > Bt AR
REEAALELLHIT {REREVIEREME F siiciii



He th R
Feih{RRER
B RBERERET
—50 > IR ER R - SR

BAlZ -

ﬁ‘fﬂ'ﬁ%fl/(l IJ r.
O88C=urenr=  (RERBYIEGETE

BERERAFEHAGER—
> B EZHER
LARESL FRsR B9 IERRTE o

National Taiwan University

eeeeeeeeeee

%kﬁﬁfﬂﬂﬁ%ﬂ



National Taiwan University

#* OpenCourselWare
Tu 28K il R B

HE . BNFERART !
"I . KEEFERFER?
"B FERNEHNBERET -

Wisw « BREMNR > FE
B . FIRERE o
.ﬁ‘ ﬁt% =. EE. |=l. ,..\%'A

9]
alks

QIO =12 BT



EE20RRHF . BRSNS T

R e B e e L s R e

R LR S e T e
6 00 Fhh (OO0 mwxm g
' BY SA = v -

HIE Y% (a jumping spider) Bl

National Taiwan Universily

# OpenCou

Eklfﬂiﬁ%ﬂ



’Eﬁ%:

. BnFEFER > ENSRZEREMPIRIR o
2. FESEMNMES o EENRETFR > Mt

EREMPIRYEEE > 3
BEI R HY B o

[edie8

1. HEAEBERITCEARIVE

REX 741l ?

NIl

LhReAs 1 ? T H

HiffE F{EBRIVREHE

FEREIT ARV

National Taiwan University

eeeeeeeeeeeeee

%ﬁmﬂﬂﬁﬂ



|5
R TE G R A T A S B A T & o

=A o
ol -

BEEERREI

i B R PIEAARARE AREIZ R ( UBGTRBTER ) o

ﬁlﬂﬂ T = ‘

BREEDT S kIR 2 | B B sl i sE R AR T 5@ ¥ iR 4HAY
IE R UELE o

National Taiwan University

# OpenCourseWare
Tu ZKBSUR P



SFE

Bk
3l

B

W

PN ik

40
35
30
25
20
15
10

National Taiwan University

* OpenCourseWare
(TR-FN )

BEAZER

REE R

) B 2k Rz 4

DB

BiR4

(DO AL BITS



EMEBER ?

i [eap g re)es ki
( Domain Bacteria) ( Domain Archaea)
(H4HE) (H4HE)
H[E451H

( Universal ancestor)

HiZEes

( Domain Eukary

*Eﬂ"/‘i%
% ‘I* % E

SHE

th\ond\ Taiwan University



i
t

HESR ) R Y

National Taiwan University

# OpenCourseWare

Tu BEK B A2



=1

Halobacteria sp. strain
NRC-1, each cell about 5

umlnlength LELTER
IR 7 EMRIRIRIR T > AN

T hiSE B

=L

National Taiwan Universi ty

# OpenCourseWare

Tu 5 KPR £

Ef) &R E£¥

=F S

g

BRI

L‘Eiﬁ.—F?&é’\%iﬁ QD * u_l /M7,



CIOEIO] =TT =i ' OpenCourseWare
Tu BEK B I R




National Taiwan University

OpenCourseWare

Tu B2 KB TSUR P

[FEEY) | Hx




154 [ 8 - B

National Taiwan University

# OpenCourseWare

Tu BEK B A2



Nal\onal Taiwan Uniuersily

eeeeeeeeee

%ﬁﬁﬁﬁ!iﬁﬂ&

BIRBEEE (mr 23




National Taiwan University

 OpenCourseWare

Tu %K 3%

(OO0
QF'
(11N

s

(GRS AS BT OI5% =5




National Taiwan University

eeeeeeeeeeee

# 0
7o 2K A B

James D. Watson

| was born curious. |
liked explanations.
And so if you wanted
an explanation for
life, it had to be about
the molecular basis
for lif
Kk > BB
FRi&Hz o

W R (R HE R B
¥ > M—ERREERR
DFEREF o




EanF

" EEZANERT » RAEMREABES R
fR%E - I5%8 - EHEMZEE - FRIURE
mRRFAENDF

" AR LALE AR D F AR o SRAH

ﬁﬁ@ BEhAHARAS B LT RE B BB AT

" HRANFRBE B FRREER{ERERERNRS
Bl EEGRIRSR

National Taiwan University

eeeeeeeeeeeeee

%kﬂﬁiiﬁﬂﬂ



aaaaaaaaaaaaaaaaaaaaa

OpenCourseware

Tu %K 3%

E E'JEZIS 1ﬁ_:|\mﬂﬂ
5 A B FER RIS AR R AR i 57

—RERAE Y -
A freshwater paramecium unde
phase contrast illumination.




Nat al Taiwan Un y
OpenCourseware

RSNV ET

R: round shape

.polymorpho
us

shape
SP: spindle
shape
SQ: squamous

shape

Qe =EEASE ENS




National Taiwan University

# OpenCourseWare
Tu 5K B AR R

HiZz AR a3 kIhEE D A %A

B ¥ 4H AR

RO




National Taiwan University

eeeeeeeeeeeeee

%kﬂﬁiiﬁﬁ%ﬂ

AHARERIIRR

¢ AHRERYE AR A TIER P
ARBNITIEEE T MR EGRIRS o

¢ MR EEEERIRKIE/NE o




aaaaaaaaaaaaaaaaaaaaaaaa

© OpenCourselar

Tu %K 3%




National Taiwan University

© OpenCourselWare

Tu %K 3%

“HAR 7 2 EAETE

@) 00

BY SA



EERERE
Z 0N

44+XX
44+XY

ZF1EA

(n=23) BB ER @B

aaaaaaaaaaaaaaaaaaaaaaaa

OpenCourseWare

._ T SO R B R




National Taiwan Universit y

i T
# OpenCourseWare

Tu 2 KB o i 12

HEEFHKMESYE ?




National Taiwan University

OpenCourseWare

2 £ Alfred Hershey f1 Martha Cha?é J&a

T
AR

F “——— proteincapsid containing virus DNA or RNA

Viral genome is injected into the cell

A\

bacterial cell

Bacteriophage genom';




ER ﬁiﬁ_ .
(James D. Watson) (Francis H. C. Crick)

aaaaaaaaaaaaaaaaaaaaaaaa

# OpenCourseWare

Tu 5K £



W \
@ |
ZESDHE - SERBASEAK

|||||||||||||||||||

* OpenCoufselWare
(TR-FN ) F 3

4.

ZESDI AR RMEYEE 51 5% DNA
BREARE ERURAERES
B X AR z—1 - BR1EM
AHBEZT > BEEEERFLE
%—ﬂﬁ@ﬂﬁﬁﬂiﬁ_ﬁ DNA &HEAYER
1953 & » ERE R B RAFHE IS
hEGENS » P TRz 4 20 g4
BREAXNFERZ— REREW
IEEREA @ TERMIZBRAGEIEZR H
DNA BY&E1S » EEMNETEH -
ERRMUA RSP S(ERIASER
PRy X SeiEsdA -1 o
1962 & > #£H - RERBHEBESE
HS s R TREE 4% - (B A
FBEZESPBIERE o 1958 FZEWD
IMORER R - IbFEMthit kB E
CRME o 3B 1968 F » ELHTEH
B{E (LI25E) RIS o
ERPHEEANRIZERE BB
LRI BEEARNERL » B2

ey LLBBAATFL . —=m=ld-/B{H 40



|||||||||||||||||||||

© OpenCourselar

Tu =K 3%

DNA ZE £ iet4E 7 F 2 SR e ds
(Double helix)

Thymine
Adenine
5'end
o - ne 2 3'end
7 ﬁ@ |
I
o, /9_
NH 2 \"'D
7 (‘{}Q 4
<A
Phosphate- ~ ¢ H2N <
deoxyribose’ <, N q
backbone - k@) "’\_N q
o-p/° PR u\'f&
k‘m@/ - . NI
3' end Cytosine /™
Guanine 5' end

e

™ S a{LE " ipisn BsiaR

oXoc)

BY S



DNA R A 5B

\G X

(ST
- \

\/

EHEsE - (EERH "”
2

(s

C&\ "

/.

%3\&\



National Taiwan University

© OpenCourselWare

Tu %K 3%

DNA (- 216

\

P sy
—
&




aaaaaaaaaaaaaaaaaaaaaaaa

OpenCourselWar

E E Eﬁ.mflﬁm ({OR-VN ) E 20

A ] — A=

&
1112

e {FA




nnnnnnnnnnnnnnnnnnnnnnnn

OpenCourseWare

Tu %K 3%

template strand
DNA P
T A C T C A G T T A C G T A T :
3 d»\, X, }Q@}igﬁ}i X Mz;hxgj\ag jz;g\;i y\@nﬁ %4 @?X '
HE X ELHX LG LRXR &R GR

coding strand

L E RS
B DNAE i,
5

A
F RNA o
' \‘ﬁ ”K’E}

4

I transcription

Eﬁ $555, Erivy,

Y, d

A U G CAAUGCAUA
COE0 =k &S

IS EFES

:i:l RNA 15 | I translation
guﬁ EE Polypeptide

methionine - serine - glutamine - cysteine - isoleucine




thion.sl Taiwan un iiiiiiii

%kﬂtﬁﬂﬂ&

A

¢ DNAGESEHATGC M
B=x8 ((KRDEUEZEH
B2 ) 4RE  S=EFE
4BpX—1E= > FREARIIL

B 43(64 E=F)

¢ HiE 64 AIFHREL—K
ZISE > NREBEIR T

> IR ELAREITFRE

&EE » UEEERIRR




> #

ISRE S aﬂé’ﬂ% 5—8E

alll

SEHE

h
=]

i

National Taiwan University

eeeeeeeeeeeeee

%kﬂtﬁﬂﬂ&

1S =9 F (messenger RNA) , DNA i§HIES

EMRAEHINGE (RILEEES

ﬁE’JHﬂEﬁﬁ?JF?‘J-T\F% ’

HAERE

* EEHH 20 Eﬂagﬁﬁ%éﬁ'ﬁﬁﬁ , B S EES
120 B BHE (S—FERR—ERER) -

—REER A EFANRERTIIREF

Sy

L 2
o>
LY

BERESHHNITE » 18534

F1{ETHRE

Rz S5 1R

TR
(=] = — |

E
5

A EE]

X4




National Taiwan Universi
OpenCourseWare

u SN BOAR R

ZE% (mutation)

¥
e ne IS SA T ERTEXIY

methionine - serine - glutamine - cysteine - isoleucine
("wild type")

S s

methionine - serine - proline - cysteme - |soleucme
(point mutation)

MR EL

: ¥R B o
gﬁgﬂﬂu p'% x%}»%}\‘:%j\%}fgb%\ Y}2x gj;,g}ﬂ e G\SS\»E\gi

methionine - serine - alanine - methlonme - hlstldme

("frameshift" by insertion)
O8O =mAS BT



Naticnal Taiwan Universily

eeeeeeeeee

%kﬁﬁﬁkﬂﬂ&

WITATMER

sk J] iz A1 I EK

R EE Glutamic acid HAIREE Valine

00 =HAR BITS



X L H{CEEH )

Mutation creates
varation

Unfavorable mutations
selected against

RICEAXE

Reproduction and
mutation occur

Favorable mutations
more likely to survive

BEERF

... and reproduce

) Elembis

aaaaaaaaaaaaaaaaaaaaaaaa

# OpenCourselar

Tu BRI R P



O ST SN

eeeeeeeeeee

FrEEYINERRE

BEF
FRBEEEME AR EHMAVERTE -

FLERENE
EYIRERVRERIEHI AT FE R ATEIRIBMIFIETEEAREE (homeostasis) ©
EREIES

REEFI
HRIRITRIRLFERE

HEIHRES -

FRESEYEB EHELS DNA > H DNA rJLUETHEEESR o

RIERET
O+ EFER R ERR B E—EREGHBRIVPOEHE -

e




aaaaaaaaaaaaaaaaaaaaaaaa

OpenCourselWar

Tu %K 3%

AR ' (mreus




BE e ¢ ASHEER

RGBSR o BIEMABEEYE BN
L > BISA TR E ? SR EHRAT =
ARRERAEHE ?

MR—EABHTARABREEREREEES
= 'HEREEBFhER), ° BEEAEZERM
B TRBENS 2 (7 s48(L - 1R#E ~ AE::::: )

Jei8 7 DNA SFIRBIEESE » (RIRTES RIS RAVT
RS2 PRI B ERIURBER FIAFRY
R 2 B EvREE ?

uuuuuuuuuuuuuuuuuuuuuu

OOOOOOOOOOOOOOO

U SEK BB 3R



Neil A. Campbell, Jane B. Reece, Lisa A. Urry, Michael L. Cain,
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