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(5) How did Craig Venter unveil the
synthetic_life?

50%: Revise the ChT script and mail
to shinlin@mail. nsysu. edu. tw (cc
to TA)

50%: Revise the ChT script
shinlin@mail. nsysu. edu. tw (cc to TA)
* http://www.ted.com/talks/

e - 001-020: (2010)
craig_venter_unveils_synthetic_life.html

e A 021-040: (2008)
craig_venter_is_on_the_verge of creating_sy
nthetic_life.html

e A— 041- & Others: (2005)
craig_venter_on_dna_and_the_sea.html
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¥k . pdf

* 27 00b: The green fluorescent protein:

discovery, expression and development scientific
Background on the Nobel Prize in Chemistry 2008 (The Royal Swedish Academy of
Sciences, Information Department, Box 50005, SE-104 05 Stockholm, Sweden)

* 2 00c: %2 $ v pdf
©+h2100d: £ &% kA % 79401-05. pdf

* http://www. ted. com/speakers/craig_venter. html
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Biotechnology:

Present and Future

o In 1885, a scientist

i . named Roux

preritas asics demonstrated embryonic
chick cells could be kept
alive outside an animal's
body. For the next
hundred years, advances
in cell tissue culture
have provided
fascinating glimpses into
many different areas
such as biological clocks
and cancer therapy.
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1 (“Z2[R 4 (Validation)

i B IR (GCP) - Phase I-IV
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TABLE .1 Some Ph ical Products of Genetic Engineering TABLE 9.1 Some Pharmaceutical ducts of Genetic Engineering inved)
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TABLE 1 Some of C iall

Bioproducts

Product Applicarion Crriginal Source

Dt

AraA Gacyhovic) Antiviral drug Marine sponge,
thar -

Ara-t CoyvesarsLl, Anvoancor drg Maring spange.

wyrmrabine) Uemabecamim mrmd o emliy cryee
non-Hodgkins

Afwbeciar Prabes

Ciladmic acid =]

Manacalide Marine sponge.

Fosafarietio
Avnguansr b iulbyfish.

P pam——
Circan Muarcs Biolumincscant jollyfiah,
[ra— T P ———

rap——
Mone wnd Deep Vens I3MA Polymorase chaln 1oapesce hydrothormal

mcree (Fow Englan, reaction enzpme vene bacterinm
BioLabs}

PNussrdsiorad Swuppicmeses

Pormulaid (hiarcelk Tarcy acids used ax IMarine microalgs

Biosciences) addivive in infant
e, rcricional
e ——
L —
By yeburien Caonnjugarod antibodion B alggae
namcad b ELESAR and
Mow cyramery
Corrreesic adadisives
Fesilisnce (Eede Lauder? “Marine exoract™

Caribbean gomonian,
adadicive Lresietpreragongia

RO LR Adaprod fram Pomgont (1999,
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TABLE 2 Some Commercially Available Marine-Derived Biomedical
Research Probes

Source Probe Function Price

Sponge Manoalide Phospholipase A2 inhibitor $120/mg
Ca]}'culin A Protein p}luspllil.asc illl\i[)imt .s] 05”_5 llg
Luffariellolide Phuspholipase A2 inhibitor $100/mg
l""l. Lagd o doal Ph xl 1 A2 inhibi 515&'[‘_"“

Latrunculin B Actin polymc.rimiun inhibitor  §90/mg

Mycalolide B Actin polymerteation inhibitor  $212/20 pg

SwinholideA  Actin microflament disruptar  $100/20 pg
Dinoflagellare  Okadic acid Protein phospharase inhibitor ~ $75/25 g
Bryozoan Bryostadin 1 Procein kinase C activator $88/10 g
Sea hare Deolastatin 15 Microtubule assembly inhibitor $125/mg

SOURCE: BioMol [www.biomal.com|.

‘TABLE 3 Marine-Derived Anti Comp ds Li d for
Development
Marine Source  Dirug Orrganism Currenr Starus
Sponge Discodermolide Dircodermia To enter Phase T
wlinrodita wrials in 2002;
licensed to Movartis
IR sp. Liconsed o
PharmaMar S A
in advanced
preclinical erials
Bengamide Jaspis sp. Synthetic deddvative
licensed vo Movartis;
in clinical rrials
Hemiasterlins A & B Cyrnbarsells sp. Detivatives to enter

clinical erialy in
2002; licensed v
NWyeth-Ayeree

Girolline Proudainya Licensed to Rhone
cansharella Poulenc
Bryozoan Bryostatin 1 Bugula neritina  In Phase I/II clinical
erials in ULS.J
Europe; U5,

Warional Cancer
Institure (NCI)
spansored crials

TABLE 3 Continued

Marine Source  Drug Organism Current Srams

Sea hare Dolastarin 10 Dielabella Thase 1 elinical erials
anricularia in U.S.; NCI
sponsored rrials

Tunicate Ecteinascidin 743 Ectesnarcielia Licensed to
g S.An
'th T elinical

erialy in Furope and

in US.
Aplidine Aplidiserm albicans In Phasc 11 clinical
erials; licensed o
PharmaMar S.A.
Isogranul 1 D Licensed to Kinetik,
gramudatum Canada
Gastropod Kahalalide F Eiysia rubefescens In Phase I clinical

rrials; licensed o
Pharmahfar 5.A,

Actnomycete  Thiocoralineg Micromenosper Licensed to

rrrrir Pharmahar 5.A.;

/‘g “E’:f Cipssso .
Ji:]-.«-"a - _&—”?\m’ H‘-" f&_ (f/ : ,'

- or Hy

]
6‘%11, o ,mgfff_" Calicheamicin
cHCH, oeH,

OH
Hy Namenamicin
FIGURE 2 M, i were isol | from the pical marine idi
Polysymeraton lithosromum, which reportedly produces the enediyne antibiortic

namenamicin (McDonald er al., 1996), a compound having the same reactive chro-
mophore as calicheamicin,

SOURCE: Data from Dravid J. N Mai | Cancer 1 Matural Produces
Dok Eesdesiole Bid
ROy )2
£ OH

HO
lomaiviticin A
(yCly N
FIGURE 3 Lomaiviricin A was isolaced from a previousl ' i

associared with a marine ascidian, The microorganism, renratively named M.
Lormutiviticnsis, appears 1w have potent DNA-damaging capability, thought to be caused
by this compound.
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d Marine C.

de with

Portartial
Treen

Reference

Antifuagal, antnem

Vuong et al.. 2001

Feng == al.. 2000

Tan er al., 2000

=t al., z0G0

Belofsky ec al.. Z000

er al., Zo00

Drug resi lung

inhibirs

ccal. 1999

LT Lipid peroxidarion
(superior to vitamin E)
AntHIV viras

virus (MCV)

e -

ist of plaveler

Crrinoid <
Fungus Phoms
activating factor
Sponge G f el i 5
others
i, Agwlec Mo ine B, Cystic fheosis,
age N

Reddy ec al . 1999
Huwang ce al., 1999
Mutsucto oo al.,
1999

Laille et al., 1998
Sugano er al.. 1996

Wright et al., 1996

Vassas ot al., 1996

Ex: dopamine receptor agonist/antagonist

dHEEEL AR
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From genes to compounds?
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E'f:E'E el
A2y FfJEFEﬂﬁJ’T‘f'!"’ JEDA e
)BH &2003# I { r oy

r@i' m&vtvrwa;
X

Three stapes: Absorption &

Excitation and Eemission Excitation and Emission Spectrum

| |
Absorption [ Flqur?sqelpce |
{Excitation} b=

Energy

Relative Intensity

Introduction to GFP

1962: Isolation from Jellyfish
1992: Cloning
Aequorea Victoria

* Bioluminescent jellyfish

In A. Victoria, aequorin (luciferase)
interacts with Ca2* luminescent energy
( )is transferred to the GFP ( )

Aequorea Victoria Aequorea victoria
photoorgans
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Introduction to GFP

o , protein
e Absorption : 395nm~475nm
e Emission: at a maximum 508nm light

* Absorption Under UV or blue lid
and oxygen

Aequorea victoria

GFP Structures

GFP Structure: p—can

Wt-GFP
238 residues )
4 Line 2: a popular humanized
11 B-sheet barrel- version  (EGFP)
like s‘truc_ture, : Line 3: wild-type GFP sequence
monome”Q tertiar Line 4: Numbering of amino acids
structure diameter
of 24 A, and a
height of 42 A

Chromophore (65-
67 a.a.).

Line 1: wild-type gene

GFP Chromophore

Cyclicized Chromophore of 65Ser-Tyr-Gly67
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N {;CH

0 [N
\ II.' The final fluorophore contains
H—C\ a series of conjugated double bonds

oxidiation

autocatalytic eyclization

Gln183'</

Gingd. / 7

“LiGIngd _

Many tropical corals contain
fluorescent pgoteins

Tyré6

Ser6s

fheu22d Leudd

no filters
FPs cloned now

exciter filter only

EELERE |

L0 “
MEpABUOHW ‘
eueuegw gl
afusicw “
1

auyabue) w
Auagmelsw g
Auayow
padeiow
Auagqdepyw

exciter plus
barrier filter

© Charles M:
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FPs cloned now

wild-type CFP EGFP  YFP
GFP (Y66W) (S65T) (T203Y) DsRed/dTomato

BFP

(Y66H)
GFP
Y66F

Iy
‘40(”

Monomers derived
from mRFP1

excitation

E il NS

coral, drawn on a pet

emission / —— -
A) e reconstructed a s
B) Phylogeny of G 1. cave
seque d e Gi e protein:
nt an outgroup. (C) Fluorescent tra of extant prote

Application of Fluorescent Protein

* What's important of FPs ?

° In and , the GFP gene is
frequently used as a of expression
* In modified forms it has been used to make
, and many animals have been created
that express GFP as a proof-of-concept that a gene
can be expressed throughout a given organism.

Living bacteria expressing 8 different colors of
fluorescent proteins

GFP in Fish

Fluorescent Fish in
aquarium

Zebrafish

15
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GFP in mice

Image of mouse babies bred with the green fluorescent protein

RFP in Cats GFP in Pigs

Fluorescent green pigs were first bred by a group of researchers |
Wu Shinn-Chih at National Taiwan University , January 2006 .

GFP and RFP in Pigs Brainbow

The photographs of the mouse
brains that appear in the
November 1, 2007 issue of
Nature .

nncoll.edu/ccacad/zimmer/GFP-ww/GFP4.htm

16



PUR YR Z[1980F £R - |"Ff,5f“f“‘ 30

Detail of Brainbrow

3 AR
o prgap
EXgliEs

TJ”Q L~ PPV E

F[ lg
iR

’ﬁ?&%ﬁlﬁgﬁﬁﬁ¢?w Fgi=

i

i
1 Iﬁ@ﬁ%ﬁwﬁﬁ%
'Elﬁr“f*‘ﬂm TREEEARESENE - T r A R

Y LIRS

3 S ,yﬁqﬁ\@ﬁq“ lake trout) » I=Tp 3V YEUSE

UFF@@' (cutthroat trout)

2] [ OB PSR T SR
:I@E*’J?Jp‘fﬁ ez -JAt ]

* ®Welland Canal} ‘LikeErleme’J“f‘El;@’ =
L HEOTYRY ‘.‘

£
BT AT R - R AR
e o A g

PAAEIE
s ﬁﬁwﬁﬂ R

E‘%ﬁ %{E’diﬁ"“ R STE) R TR

_' ’J ||E~L-n<[1 FélEjhj' H{E}l SV
%—kﬁu Irmg‘jft;? 3 H ?f j%

#E SRR
ﬁ*%’rp&@,w? :

gLl
{ =
P?WW%Wﬁ

'Eﬂﬁ@%ﬁ%%l
b T 102

|

(i ¢ ﬁﬁlﬁf%‘%ﬁ#ﬂvfﬁ 7R Feid?

(DB HES FHHFT BLB AL S o

(DF %36 5 w75 FRT?

(DATHER &0 &1+ F 7 6 A2

(5) How did Craig Venter unveil the
synthetic_life?

50%: Revise the ChT script and mail
to shinlin@mail. su. edu. tw (cc
to TA)

2010/10/22
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* 2 % 00b: The green fluorescent protein:

discovery, expression and development scientific
Background on the Nobel Prize in Chemistry 2008 (The Royal Swedish Academy of
Sciences, Information Department, Box 50005, SE-104 05 Stockholm, Sweden)

- 4k 2 00 % 2 # i pdf
- 4k 2 200d——% & 7%k & % %9401-05. pdf

* http://www. ted. con/speakers/craig_venter. html

* http://www.ted.com/talks/

e X 001-020: (2010)
craig_venter_unveils_synthetic_life.html

e - 021-040: (2008)
craig_venter_is_on_the _verge of creating_sy
nthetic_life.html

e .~ 041- & Others: (2005)
craig_venter_on_dna_and_the_sea.html
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(http://cu2.nsysu.edu.tw/)
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