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Figure 1.1 The discovery of cells. Microscope used by

¥ o .y LT 1 . i1 H
Robert Hooke, with lamp and condensor for illumination of
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MR, 18924, {EE ATheodor BoverifiOscar Hertwig#f

RTBESRAKR, FRIETREEFERZAR.

www . kaoyancas .net



www . kaoyancas . net

::e )

+ N \ HA :
' \\' " i - Sister chromatid 2 \\ NN o Synaptonemal
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complex
Homologous P

chromosomes | [N " /P Sister chromatid 3

- Recombination
nadules

+
71 Sister chromatid 4 |

(@ Leptotene Threadllke chromosomes (b) Zygotene: Chromosomes are clearly (c) Pachytene: Full synapsis of homologues.

begin to condense and thicken, becoming visible and begin pairing with homologous Recombination nodules appear along the
visible as discrete structures. Although the chromosomes along the synaptonemal synaptonemal complex.
chromosomes have duplicated, the sister complex to form a bivalent, or tetrad.

chromatids of each chromosome are not
yet visible in the microscope.

(d) Diplotene: Bivalent appears to pull apart (e) Diakinesis: Further condensation of
slightly but remains connected at crossover chromatids. Nonsister chromatids that have
sites, called chiasmata. exchanged parts by crossing-over remain

closely associated at chiasmata.

Proghase of Meiosis
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Basis of Heredity) , 1926%
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S=Smooth and pathogenic; R=Rough and nonpathogenic

(Umouse injected w S cells

® ©® = iy

@mouse injected w R cells

(®mouse injected w heat-killed S cells
& © = L2

@mouse injected W [heat-killed S cells}

. +R cell S
~G > /
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19434, Oswald Theodore AveryZE & IIDNA

AHERRRIERFETREZ/MIEN.

DNAYE L 254 R BY1EF Alfred Hershey#n
Martha Chase I T2ME & {5 3= Ff T DNATE 1ZE 1% Y

1ER.
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% AGeorge W. Beadle #1Edward L.

—NEE—IEEREE (AR E XS
1958 FEHIE N REBFHEFR) .

one gene, one enzyme, one gene two enzymes

=& 1 2 3
SN T— — 7 1 2 2 3

mRNA l l

EH4=]53 2 ) S)

e 28) 19104, {=E AAlbrecht Kossel 3K{Figa N /REHE

REFL, HEESBEHBRES. KAREERIESH.
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AWendell M. StanleyE RS2 EE L

e T n

AKeith R. Porter. Albert Claude#H

Ernest F. Fullam Viﬂl]\uuﬁk‘-’?*ﬁfﬂiﬂﬂﬂlﬂ EI'JI*]E
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31) 19494F, NEX AMurray Llewellyn Barr& I T ZEIEE /Y
U {7 20 i 20 Bl A% o — S XSt R (R R SR TR B RS R ER /M
(Barr body) .

32) 19514, %[E AJames Bonner& I ZHi{k 5 40parE iR A &,
33) ETFRosalind FranklinB4DNA X5F£k{75TE#1 Chargaff By
WEBEMEREENER, 19534, EE AJames Watson FA
RE AFrancis Crickfgth (BB DNASUERhEfREL.. HE A
MHAZER H SR EREE & (S 22 P RIMEA R Z B 5Maurice
Wilkins#£3%1962F i N REHFREF L.
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34) 19554, LLFIBT AChristian de Duve& IR iaEE & Fa 1

FNYEEF (BFREMEMERS LA AXTHRAE

SRR R RN RERRATEEE] T E XRRYRHE(ER, LERIET

AAlbert ClaudeFA3E

E

AGeorge PaladefEX A I KBy

A PAFNLt E1ET IR KK, & F XA A AKX A B M
BIThEEFESIE T R Eid . = AE AT FThEERY
A A IMEIR19T4FIZENREBFHEFR)

35) 19574, Robertson JDABEY KRS T ST
MpmfRER R, BRE-A-B=E%H.
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APeter D. Mitchell3g 25 (k5 1L 1%

B BECRI L FZEF I, KI19T8FIENRILFE,

« 37) 1951-19644, Marshall W. Nirenberg #iHar

Gobind Khoranaffi¥DNAIR{E %

1:19654E, Robert W.

Holley & 5847 T Ala-tRNABISE#, (Ala-tRNA was
obtained by phenol extraction of approximately 140

kg of yeast). ={iEE AT ER T E & %EFHIH

RANEE RS R P RIThAE,
EBEHESR)
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38) 19684 Hr+ AWerner Arberi2H 7 ¢ E & 77 ZEDNARR $ 1t
IBEEFNISIREE AR . 19704E, HamiltonI&iE T Arber B93EMI,
ZMTE-ARFERIE, FEERFETTIFMHREIA.
Daniel Nathans#F eI AR EZIMA FiREEH. IT=AUEZW
TIREEAVEFEENA TS FIREFEFMKFI978FEIENRE
BEiEFE.
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PR &1 A% B4ES (Restriction Endonuclease)
REHFVEMESE RE 21455

a. IR A FFENLS, b. 7ZEDNA_Emake double strand cut

¥

—>

)
MEMRBRMAGRMEKIPE S, HKIMFRDNA
% 6 2 BYDNA modify (1&4#)

Xtforeign DNA Restricted (PFR#l)
JR 36 B S i AL
fEinFARH 2R —iR sl =

G*AA TTC GAATTC
CTT AA*G CTTAAG
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modify — methylation (F#{b)

SAM HJ -CH, 8% A (N-6) B C (C-5)
S-Adenosyl-L-Methionine

genus speC|es train |solates

£ G (PR

Haemophilus influenzae

1000 R.EE.C&XKI. REF=1HKM
| R0 11250 0 6 R e v b AN K
| s A A
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Type Type | Type Il
REM4>FF R2M2S R MS
B 4h ) R M (5844 X I RE
TRAR) (A X I fe
4-6 bp ANKIRR
PO S CAFRA D 5-7 bp ANKI R
FEIR A 52 TR ) 1000 bp 24-26 bp
PIEIAT oy 5 2 R BT IR AT A down stream
from 1R A7 A
R/M IRe & HAHAEF 7] i)
Yes
ATP No Yes for R for
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Restriction Enzyme Recognized site

usually is polindromic(

>

&3 1)

MADAM 1T "MADAWM
<

AAGCTT

TTCGAA

AAGNNCTT

TTCN NGAA
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39) 19704, ZE[FE ADavid Baltimore. Renato

Dulbecco #1 Howard Temin B F & I ZERNABHEE {5 &
FEELIRNAH IR, %5 54 RBDNARYS S REE (3+E IS RA
e mEMAEIEEYRZBREEIER) MIK1975F1E

NUREBFHEFER.
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(RNA R 3%3%l8) Reverse transcriptase

Viral RNA

Translate one
of viral genes:
replicase gene

a1eol|dal

replicase

www . kaoyancas . net

Viral RNA (Retrovirus)
l Along withRTase infect into

host cell

cDNA 4@ DNA synthesis drug

DNA synthesis

dsDNA

Integration

v

Part of host genome
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40) 19734 E ACohen SHBoyer H¥ 453 K Hf 4

FEFRLT, HFERGRGEPRE, MNEITERTER
P o

41) 19754, Yz[H AFrederick SangeriitH DNAMNF

PIXU SR, T-19804FE 3k 6 NU/RILEE2E . kst Sangerit

T 1953F M T 4Bk B BB — K &5 T3R5 1958 16
MRAEE2E,
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AStanley B. Prusiner XI5

Dr. Stanley B. Prusiner

University of California at San Francisco

Mobel Prize in 1997

In 1982, Dr. Prusiner discovered that when
normal brain proteins fold into abnormal
shapes, they form abnormal prions —
deformed proteins capable of distorting some
of the gray matter's remaining regular
proteins. In time, these rogue proteins attack
the brain, leaving behind a sponge-like
appearance found in sicknesseas such
Creutzfeldt-Jakoh disease. The discovery
might pave the way for drugs that could
prevent such illnesses by stopping the

transformation of normal proteins into prions.
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e 43) 19834, E[E AKary B. MullisZBHPCR{Y, 1987%
&3 T Specific synthesis of DNA in vitro via a
polymerase-catalyzed chain reaction”, F1993F3ki%
TURILEHR . 19884 E[ECetus R FEPCREI AR L F|
1990F Hig ik 7 &N BF AV H B FIE26007 £ T -

’

e 44) 19844, {EE AGeorges J. F. Kohler. FIREA
César MilsteinfiH-ZERIFEZHKNiels K. JerneHFEZET

BERAGHA, TETRREESROBNEATSE
THUREBSRESR.
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B Se B

Tumor cells
B lymphocytes (HGPRT deficiant)
— Spleen —» ? Fusion J.
lSEI&cthr HAT medium

B lymphocytes die Hybrid cells Tumor cells die
survive
Grow clones from
single cells
Use ELISA to identify
hybridoma producing ¥ l
desired antibody

| DD
P

Hybridoma producing desired Hybridoma A

monoclonal antibody
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Hybridoma B Hybridoma C
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FRAMFELRNAR BEGRIThEE (FRb4%EE) MEZiE N /R

3, BishopFAlVarmusE

ﬁ rn]/"\gé’ﬁ

FRYIE DU/RS

I

1535

1980 (sidney Altman)

RNase P

Prot (14 K)

=

RNA(377 bs)

1T A MEFEMRRHFTEREE

i Catalytic activity

High Mg*? RNA alone is OK
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46) 19974, HE[E Alan WillmutFfiKeith Campbell

MFHIWF A, RIhP HEAREEERR, 5
FEFRMRMARATRE, RAELRHEXHE.
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HYREAE=2mEE FEHEE(6S) IR
| |
BEZAAE CIN) — N ELBR 20 R (2N)
| |
E¥ZUP4HAE (ON) {KIMEESE (2N)
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BHEE=F(REBFEFE
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SeBEF B F

|
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Totipotent Cells

™S~ Fusion -
0=0 -

Somatic Cell
Nuclear Transfer
el
A;gﬁtgg??.
- | i
.;‘%w; 000 g
&
Cultured Pluripotent Blastocyst
Stem Cell

www . kaoyancas . net



« 19904, =

www . kaoyancas . net

IESERMEN “AXERATR”

(Human Genome Project) , it+XIZE15E R N30{ZE
Tt ERIEEHITARE

- K [EF1993%
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EMANIZITRI, A&3E3

AZh s g i

LR1%A9{ESS, BIA

KIS L EMAEE EA30MbBINFES.
HTIEEBTRK

- 20006 528 AKX H

« 19904, £
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Phase Il (1990—1996)

EFEX FHERZTRATI990F98148, EEN=IEEZNIH
X—R4% MLz T T EERTT, ErERERESCID (Severe
Combined Immunodeficiency mERLZE R&E G ZHE)

“Boy in Bubble”
Adenosine deaminase
_ ADA
Deoxyadenosine — %+ inosine
l pP-pP-p

dATP = » | cell |

(50X, W S R

cell |
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EERIT R T Ashanti DeSilva—fp
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Gene Therapy Principles
ﬁ; Nucleus

Adenovirus

Retrovirus/Lentivirus

Target Therapeutic
Cell Protein
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Adenovirus Vectors for gene therapy

The Jesse Gelsinger Story

Ornathine transcarbamylase (OTC) deficiency _
Urea cycle disorder: Usually fatal.

X-linked (Mother carrier, son affected). 1/40,000.
Sometimes mosaic (Jesse) \
Controlled with a low protein diet and 32 pills |
daily

He still suffered from convulsions

Received Adenovirus expressing OTC in portal
vein of liver

K

13

vl I
&
|
o
-

1980 - 9/17/99

II
I

He died from multiple organ failure 4 days after starting the treatment.
His death is believed to have been triggered by a severe immune

response to the adenovirus carrier.
www . kaoyancas.net
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« 50) 20024, %IEJ\Sydney Brenner\ John E. Sulston#
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e 51) 20034, EEBIZFEZK Peter AgrefRoderick
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« 2004 Nobel Prize in Chemistry

« "for the discovery of ubiquitin-mediated protein
degradation”

Aaron Ciechanover Avram Hershko Irwin Rose
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2005 Nobel Prize in Physiology or Medicine

"for their discovery of the bacterium Helicobacterpylori
and its role in gastritis and peptic ulcer disease "

.Eﬁ

Barry J. Marshall J. Robin Warren
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F1Craig C. Mello, KFKE

SHMERTEMROALZIM . RNATIL2IEHIEE(ERE

B — N EARRIHLEH . 199845
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HEFEFZFAndrew Z. Fire

SHB{IIAIRNATFICER SR, B XZERNA

= fEiE
E, Andrew Fire#1Craig Mello

ZRXEIRE—THFROEEFLEHFERMRNA, 48

BATHERERNFRIZ. HRNAS T

RNAT PR HRE . N EERY

), IXFHLEH AT AR IR IR

— & —HFBIMRNABERRE,
7Lk o
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Petunia cosuppression

CHS gene, > an enzyme in the anthocyanins pathway

|
strong
promoter

Instead of causing more anthocyanins to be formed (darker
flower) the introduced gene caused formation of dsRNA and

www . kaoyancas . net
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BH R €& F (Mario R. Capecchi) .
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YR BERE T4l AaFIDNAE A A HEI— RIS/ LI I

FX—FkE.
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Mario R. Capecchi Sir Martin J. Evans Oliver Smithies
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Osamu Shimomura, Martin Chalfie #A
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s HEERBEFRIENREZASTILREAE1088H 178
4590 ELEM, H2008EEIENRUERTZFHAERFER
T#H&. ZERIFERET PRIE, UREEETRER
k. BIMN=ABEAEZRBRAXEER (GFP) #ARFALN
FA 75 T 4 HH B9 22 H S kI8 &% 52 152008 E 1 /3/91% M /R 1L
FREE,

L=

IREERIR, SUMFALENRREEFTEMMRUIET &
ﬁ&, FRIASEBR ER M FE4” EREMERIER. ™ NH
&, ®AKBHET DRIFELXAAXRSS FiricHi s
FHIAZE, ERIFHRNEETHE. FEM LLEENE—
eSS, BT, AILLREIR—L&EME" TR THRIE
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www . kaoyancas . net




www . kaoyancas . net

www . kaoyancas .net




www . kaoyancas . net

MERREMA, JLFEHHERER
NER (GFP) , B AHERmEELIE.
EXFUNEZDE T HFEERFEXRTFIE
(Osamu Shimomura, T#1& (T#§) 12
MEERFERASHFHZ (Frank H. Johnson) .
1961Z1974F A MAmFh A KXW ERR: KE=
(aequorin) #AGFP.
THFE1961FEIISMHEZELRI (1962F AR
F19745F46 5, EERRERW TR . {EFI80% AY
SE, MILFEERELH. B EEELENE, &
YRR EEMMTIR20FELTRFE, FBATI. 8
g HixEERFRRLE, F*BATHA. GFPlR
Kk THIEWEE, BTHERE, BAEAT
o
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THIEMAWRAZ/LAKEZY, AEAYSBHXHEF
ZHAequorea victorialy7k B . 19624, THF{EFNLEH
RS (HpaftREBFERE) ERE, Mo E4d4k
TKBHREAEHKER. BEiRTHERKEGRERALE
BHi, BXTHMERZRT, EIEIHKAEE, kH
IRk, EIKF—RKM, SRLKBARNEZE. BEA
FaFIRIKBREIE—Kit, fiFgEEaIHELH BN %
KR, FAMIBHES S FISEKERANK. 1963
&F, E (BFE) ZEREBIKBRAZLBKXER.
196 74ERidgwayFlAshleyiB MGG RIFT /775 FHKEER.
TEFEEMEANEERFESSF, KBERAE—NE
FE SNBSS NAE, RETANAZZ—-
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THEEAMTIEERGIERNIE, REZ ARMBEIAY
GFP, &4 YFRETHHEE X ERGP, FEEYH
S EFH20% L ER TGFP, B KT EHAFTFHMELN
ZERTFIE. THEMRABRKRI2FELINKEBRIINLEIZ
SW3TTREIH, 1974F S {LGFPRIZE 5| H169:%,
ChalfieZ19944F (Fl=) XE#5IH3349)%, Inouye #A
Tsu_| i BY1994FE L E# 5| FH2560% . IREA KB HBFTIEE
7r MERAMERE 4K, T, SRENSIAERD
BEX B XU R EIE T #%,
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19944F, E£HFEERFFHREKIE (Roger Y Tsien) HiA
BUIEGFP, EZIMAM. AR FBRM{ERANRAERXS
ERKELNEMERNTH, gHRKEER, FHEE

. K&, gREE. TR,
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	 4）1832年，比利时人Charles J. Dumortier观察了藻类的细胞分裂，并认为细胞来源于原来存在的细胞�
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