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Where did you come from, baby dear?
Out of the everywhere into the here.
Where did you get those eyes so blue?
Out of the sky as I came through.
--George MacDonald

KHE BT A TR 0 BT o
FHLBAR - AR 5 — H L o
S—C T =X

BYE AR - M o TR - MRS > T RS B
BB R > Th A B T AR M5 s SRR - 3 A T A
BERATDART o K% FH A - 52 BT HARRE o MBI FIL IR » BA
T3 ( George Johann Mendel 1822-1884 ) i FIRL &8 H: (78 BT ( Peas,
Pisum sativum ) {33 S » B0 TGS i AT o RO T B
( Characters ) Sl S HOBER » JHABHHERRIMAE o MIP—RIBMHY (1Y
SRIE ) MY » LA —HE BN TR R s —— R SRR F (Factors) »
i4 S FERRR 5N (Genes ) 1y » £ Szt oY » W LRG3 B
H B ER B R £ 0 CF 10 | ‘

TR (Mendelian law ) S50 44 BRI T 2 - BHALT JHBHE D7 R

GEH AN MRS o (I o A RSO R M SRR A TR
ZRGE > BB MIRT RN 2B A » WIARRR » WIBTH - A
A > RELLFRUA” o A BHEHI% » S8R0 BRI ( Thomas Hunt Mor-
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gan 1866-1945) g4 ( Fruit flies, Drosophila melanogaster ) 2 i@/# » %
FHFEL KBS (Gene theory) (*2 ) » BFEHER » AR ZY -
B getasl ( Chromosomes ) I » TR E M HES » B2 A% (Loci) »
1B > B et BE B ( Chromosome map ) » T MG b 2 25
P el b i o RTINS R » (E B A R R T T
AT AN o B RN B AR e e > PR B AR o RIS K
ARG SERIBRE » 4808 1933 42035 FUI B 2584 (Nobel Prize in Me-
dicine ) » 2R EBHEHREBHBOH—A o

A o FEILSE—IRI > (E B— R IES (1946) 152 » HIHSEHA
£ ( Indiana University ) fyf#it#+ ( Dr. Hermann J. Muller ) » i@ H X-
58 > BHTEM - B AFZE8 (Induced mutation ) o FEEFHIETY » REHEA
B “Zes” ( Mutation ) FRRHE > RSN » FIF B0 BRIBI T — 5
HIBEIE i > DIFESR S R 2 P M BT o

PHFEATME 249 (George Wald
Beadle 1903——)F1#% % (Edward L. Tatum)
A+ BT X i o 03 (R e T
R o MR B E » 5T A 4
#1# 7 (Red bread molds, Neurospora cras-
sa) s BEFEALMAITE 2% (Medium)
B OW Beadle) HEIECE, L. Tatumy LR ORPISIT— U1~ R MR R
WS 0 Wi > DURAEDE (Biotin) (nbield H > Siklie B iz
Mo ) BWE o BET LARS » BiS%AR%E ( Minimal medium ) ;
Y AR RS AT AL » BRI B A e AR 5 B o TR R
MR ClAGER S ITHIRE S » B WAL AR 5 » AE T TR
BOHWALE (Amino acids ) » JUEE B BRI MEHEMA » MR %A THEA
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BTG ERNERATEY » ST ER DR B o
CSARERER BRI SRR X > B AR o 28R ( Mu-
tant) » TRHCETREREAERES o MABRIELEHRT » FLERENEH
EHER » HRBET » T RFT B H B - [ERMER o B4R S HR
FRBSENTRT o R BIE o MR BT o B R A
B > T ERR RN R - b T ST > MHEEYY > #IEEEAe
B DR R o R > MIMRIES ST » BRAENET » A
AT S A SR A ~ G DR T B A R (LB
B pNDURTR ~ 04K - DB MR RS E » SR E AR o
B> SHERILAAEBOIMR 1,000 KR » MEMEEE » FHRE o
- - (B » % Ha M AR EI 85 299 RatBans
» M AR TR A AR « B
FREEAL M B A B 3 2k » U
i kieftidy Bs (Pyridoxine) »
 EMBERE AT o Bk - ¥
SE I R L R R A
» FREEAREOTA R » B2 T A A
G Bo ihteAE 20 » BIEM
ZHE 5 52A AW ARy
B o SETHE > B B H T RIS -

KL (Neurospora crassa) |
A ETRAETEOEEE o B SBXgEIEs o CoEE TR R AL 28 I i Y AL R e ey
gt o D. ZESEWRRBEER o E. HESETMA ‘

ffls > Bo, AIRALLER o Wi - AL R IR - A

TR

LR > ESEAIERES (Bnzyme) > REIRER » BLAT R Y BY
SEREE » X- B E 2R - h—RRBAEZEH > SR TEARE » K
I B M By AR 1k o HARREE 2 M2 o
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EE-—RRBR  BHERST I R R R EET EK
~—— @ AHR" (Gene-Enzyme theory ) : “JL[KAHIRER » BE IS G2 (L
£ ( Genes control enzymes and enzymes control the chemistry of life) o”
(A1 (Dr. Lederberg)is » BIABMEIBZHY » THEHRZ] o Bk »
BGBICBIEMAS » TRRT I 0A 2 BAILSENME (Chemical
Genetics ) o

FISEEAEE B B A AR AL e R 2 Rk

S o B H 5 2 A S P S A R 45 © 28 4% ( Joshua
Lederberg 1924 2 B b g B ke (Wisconsin University
B > BUAE 33 gt AR TSR AU Sl 2 B R
H 22 B+ 7ETRA A ( Yale University ) JRR%E2: » iR
g ) Tocderherny V5 5 BOTRL » (ORI 0038 MU BE GRS » WL B8 B ( Escheri-
chia coli K-12) 2 4 #: 4 78 B 3 B 2 55 T — R0 A o AR R B8 B My
BB ( Sex YA » A H S SR BT AL B TS SRR RO B B o 7% »
EHBL E. coli 2 315 (Strains ) MIE » A WA RA B RENTLS o
 WTHIEE R H BT — R ( Salmonella ) {8 I Sups
BB BT B YA BT ( Viruses ) ——H B % ( Bacteriophage, ifj /i Phage)
WFELE o JLRIT » RAZHAREEIME © —RBHE R AT ( Latent
virus ) » SRERRTRREIHS ( Prophage ) » B (R I ATHEPY » REGEE) » BB
W » IREOB I E 8 » AT IR - SBHE » B EES R
BE GRS EH NN T (Active viruses) o WEEBINH TR » BHT
WIS ARG BB SRR SR T » B
SRR TIZETS o BT HORL » THEZLIOMN B BS B D% » fEkEse 3ch » 1y
BB ALY » BUTFEA LIPS » J05 » BT T 04 0545 BEE V5 B 2 T
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TIAEAI P4y 2 > S50 » sk (Host ) —RIBGSET: » ARFRFHHE »
FEAESLB P S oo ereee > AUURTRTAE A - TRIRIRE 5 B » AT » AT SRR
DR MR B TAEAIERR PY BYR o BRRMMBT RSO T BT - (LR B HAS
RN > SRR - W BT » PIEURIE— T R o BT
A LR BB T RIS B I 2 B AR R Phage) s » FHBHSE R R M EA
TAASH o BT ALk — B TR BT TR0 A5 » 108 F B IR A A £ P — » 7T
e E A ST U Y 2038 T R0 — RO B P » ARS8
Tt o ST B » 2 AR MR 2 B ULE A ( Transduction ) o

A P R 44 P TR B7 Salmonella AURIMEANR S. typhimurium
#1S. typhosa ZIFF SR (L : S. typhimurium 7 5 By — B8 4 H—
T 70 ( Flagellar antigen ) » MIFJ i 2 B0 » {83242 S. typhosa, S.
typhosa 75 T IEHBAE DL » 40—k — R EGE T % o

I B o BT RO B MO b o 2R B TR R S MO by 2
BT HOME A 2 BT B R BRI ] 7 v e 5 SR RS M LB WIS e o
D o

WFOTRERETR WP HAED - 8 BBEHE (MRS B
) o WA MR : ( Filtrable viruses ) ; S¢EH# 45 (Opth microscope)
RHEFEH » H— 4 BT ( Ultra-microscopic virus ) » B8t ( El-
ectron microscope ) B #% » F REITFIEM » CFMEERE 7x 1075 %)
A R R (Tissue culture) #ites » MM T ORI RAER B -

TR AET ORI e 5 B AGB 1T ORE L o JUSBUR BT R0 »
M E 1 ( Nucleoprotein ) » Hf] —JLI&%F]E ( Protein ) » 53— 55588 ( Nu-
cleic acid) ; BT 28 » B~ RSB 8 (Desoxyribonucleic acid) »
DNACRUFR ) o BT S R— BRI » (07418 » DNA JIRR 7
gL i 43 o |
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BTHE LR E » RMF SRR % (Radioactive isotopes ) fE 3
g (Tracer) » RIS AT M ( Geiger’s counter ) FUESH T IME MR
e o BN R AAE AR DNA WRAE » KA P* 55 DNA
b i (Label) » T8 S% SCERET NELH TG o BH > RIMTRE
ﬁﬁ&%gms%w@ﬁ%ﬁﬂm%ﬁsﬁvﬁﬁxwﬁ%ms@ﬁ2&—40‘
s N BRI — BRI o TR B TR BT o TR R A
Wl S 8 - B BB 2L T A SRS R Y - T4 RS B P e B -
1. TSR EIA R - A &2 DNA.
BNS BB R - T AN B AR - (BEEAE
WIS » U ST AR AL 5
2. T DNA, 7¢ MM » SR HAE
IR » 35 M EE S T 2 B BRI > (LGN 5
A DNA .
3. MEBE R EER LR A A T
% s T DNA;
-9 i 4 BEFHMT RS  HEAEARZ
%@@@QmMQQiﬁw;%M&I»Mm%Wﬁ%Zﬁ~ﬁﬁ°%ﬁ’%%
(virus) ZEEARAEH EE SR IRETIAL » TORET O RS R o B
FARREAMEBERNEE
Fezrey DNA (R ETEWEE - BOIALT HAMERNE B E » EEWR
DNA /e f o 1 1953 4 » ScE{kE % James D. Wateson i Francis H
C. Crick i AKITIZ » DNA 5 FH3 » R MATINE » CR—HHFSE
R R RIS B+ iR Z I > S TH S T R R AR
e Bl — AL R © A5 He T I EF S TUREN 2 T TR - WA TSRS
o AT EAEE o WMESEIMRIZILE » S5 B R R
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( Bases ) 4 F— fit §ft (Adenine) + B 4 1214(Guanine) » Jlghgigne ( Thymine)
K 1E ( Cytosine ) By » S G —P » ME—BE T > MEBES -

g P -
Bt g 34 |A

DNA fyfrsrgis
A. Bigh o B. 6 » SUSEEHIE o
[:] 1 Vit
A = 1@*@@2%&(#)
P Phosphate pifi253
S Sugar #
B Base g

A Adenineflii

G Guanine B{ginEis
C Cytosinefffili#ng

T Thymineffghsitsng

R 5 B g I v R {6 M L B
I L 7 o

B5 DNA B » 8BS
BB R B 2 AT (Variabili-
ty) » DNA FisRiessti = by
8 o AT DL R — B R 4 F
WK > IERATE: 288 (Bond)
SN - 3B T e B AR
5 » R UHERS S £ 2 AR 0
B ERERIE 5 UL » SRR
Wbl » 0 BB £ R FHE 9 O
% o DNARHUERA » T H T

BEOBE > T o FiE T A

W 2 K+ B BRI RIS - IR RSICT o SR B AU A B » M)k
85 » T4 T M DNA SR HA T o MifefEie @it i i DNA 15
7 (DNA HERJ @A » MIEGEES » BARZ) » RTLTH | /B8y
W > ez s DNA JREEZ A% o this DNA pyfiie g 5k » BLEG

WA ES » BERE A A MR R A R o

SR ERDLLIL : BALEZ SRR BN > B LA
WE BB » DL Wateson-Crick =2 DNA %454 + B A T F 2 8 :

L SRBEMZ BT (Templates ) ;

2. gt BT i DNA REBEHEFER

3. WIAENE » HE— BT A TAMRE TR ;
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4. fE—THik » H DNA sR¥E » REEAEM A » A B RkY
7" ( Intermediate template) ; o R
5. “SEEHIET N AEEAYE REMER (Ribonucleic acid, fHif)
RNA) ; '
6.&ﬁ“ﬁﬁ%ﬁ%”,%g§§§§§§
BE WS » AR » rhEREER
R - MR EH ST H
B s EA—HEE

7. EEgRERMNE () o« BT IE EiEE e GiiB .
2t R - TR

W BB (Roger Bacon )AE 1 U BHBHA MBI E
HBERS » —FRIEE » A LR - AR - ERBEEIER o
BTG RORIE TR MBS E o TRBT A - el
RIS A » 38 A B A RO BT B » AR TR B S RN 1 A8 » 13
SRS © BB~ DR B A B 2 P OB ~ ST~ ATHE
S o BB » BT 4 FLZ R o IR > BT TER 5 MR .
IR ARG R - | |

DNA BUifls ( Anticancer ) DNA HGilcHbst BAgth iy » 4 AKEBH iN:
( Cancer ) 258tk » A7 —FHIERH: o AT IS TR » 54 3 B — R T #8
i o A SN SR AT TR H R BT SR 31 » T T
BT BRI O P 0TS G — B » BT S A E RS2 7% » 2T o DNA RIZEA
T A M AT - Aok 3 DNA » DB » KRN © A
S SR » BUTRAF FLEE 31 A B S 4E ( Antagonism ) 2 B~k DNA » ]
WSRO T o I » SRS BO EB BER M— F % » AR »
A SR o 0% » TiAT I AR—TCFIR > BICEON M7 ( Cancer-causing
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virus ) K A M R - SRR - Rk B — G E T
B o

DNA BU%76 » B4 DNA Buféifi i i % —% ( Strain) BUB S 19— »
BAEESR S TS (REASREN) » IREREARERIE o K A
S ILETNIER » IS BAEY 7R ( Breeding ) » DIZE AN B4
( Eugenics ) 25/ » 4 ML » 53 o 7 AT FA ATEE » S 0 A
T — R (B R B r B R ) BAEFE R DNA [ » 457 DL&
Felgi 1/25 wi—8 Y 8 S B R e L EL o

ERE—DNA B » (BRI B B A R - B A
IR » TR A ORI » 7GR DB - IR ER R R - BB ER
AT » K HET (IR I - BEA — AR R » CRB— T S 2
R T A A LAY » T — B » B E - AR S
CEMG s BB TTEM CEATR WRESEH  HRRTA BESRE » 5k
o i e R (F24E MacDonald 422 ¢y Blue-eyed, dear baby #Ep) o E—fr#2
EIE B B B 0 R W e - THORE > DI KB
M Ty R TR MO (LR T » W RS EEEE: ( Desoxyribonucleic acid ) »
A4 - BT S DNA o

BaL
« 1. T4 H8 ( Mendelian ratio ) : B#k#E7 ( Monohybrids ) # 4
ZTR(F,) » BEREZHA 3:1; Tk (Dihybrids ) £ 9:3:3:
1o fRygise o
ok 2. FET IR KB (Gene theory ) » ERITAIZIHEE(ERME

(—) 28 ( Mutation ) ;
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(=) el ERRYEFZRE » 7 EHE 5 ( Crosinsg-over test ) i

EZ ’
=) BEZERPEARE ARG 02 B - i B o

B () (28 ) ZH0H » ATDUMEA - “RBAB 2 Qe mi b BiEH
MAERNER o i (2 (Z) Z%E - Ul "BRLBERALZMA » &
el L5 E E R E R A8 (Locus ) " o L » BN MG » AIRARRIESS
DR geEss Bz o BERPES o BB T o FE—BBT L S
Koo BEAHEHRZOE » DES ; BREMREZHE » Ay E DIHEE
B o LRGN ——FR R o BLEER M 2 RAR AL » BIMREEYE 2 02 8
B B EZEE 7

BB
1. “The Secret of Life” “Time” Vol LXXII, No.2
“Nobehﬁen of 1958” ” ” No.19
Alfred E. Mirsky “The Chemistry of Heredity”
Gunther S. Stent: “The Reproduction of Viruses”

F. H. C. Crick: “The Structure of the Hereditary Material”

o o oa w1

George. W, Beadle: “The Genes of Men and Molds”
3,4,5,6, from “The Physics and Chemistry of Life” (11955 )

7. George W. Beadle: “The Rule of the Nucleus in Heredity” —Mac
Elroy & Glass: “The Chemical Basis of Heredity”
(1957)

8. George W. Beadle: “The Physical & Chemical Basis of Inheritance”
(1957)

9. Goldschmitt: “Theoritical Genetics” pp. 47-57
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10.
11.
12.
13.
14,
15
16.

17,
18.

Dodson: “Genetics” ( 1956 )
Clifton: “Introduction to Bacterial Physiology” ( 1957 )
Villee, Walker & Smith “General Zoology” (1958 )\"‘pp.683———689
J. Lederberg: “Genetic Transduction”-Amer. Scient. vol. 44, No. 3.
J. Lederberg: “Genetic Studies in Bacteria”
George W. Beadle: “Chemical Genetics”
H. J. Muller “The Development of the Gene Theory”

14, 15, 16 from: “Genetics in the 20th Century” ( 1955)
Salle: “Fundamental Principles of Bacteriology.” (1954)

American Scientist Vol. 46, No.4.

Lo CRIESE 1958 EERE—M4 » MBEBB RN
2. BHTER% > HWEI-ARE - 1958 4 » fEift hindRiT Z BB A L

2 &% (International Congress of Biochemistry ) - » Sloan-Kettering Insti-
ute {fj H. Rosenkranz {132 40538 : “DNA  DURRIREE L L Y8
EENBEZED » MAEFEHRZAGKZ o7 HEEHI » MARBEE » &
I ERIR TS » RE M BR B 2 HTSE T0E » I BIERIRA (n vivo) BEHEH (in
vitro) £ o

3. ATURBUERZBIRY » BN L (Dr. Paul Alexander) #ifE

F» BBE - BEERZRIGREE - HILEH o
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THE MODERN APPRCACH TO PROBLEMS OF HEREDITY
—-CHEMICAL GENETICS
Wesley K. C. Sun,
Instructor in Biology

This review of chemical genetics emphasizes the idea that genes
control enzymes which control the chemistry of life. The contributions
of three Nobel prize winners of 1958, George Beadle, Edward Tatum
and Joshua Lederberg are discussed. Beadle and Tatum discarded the
fruit flies traditionally used in studying heredity, and in 1940 they
began to irradiate masses of red bread mold with X rays in order to
produce genetic mutations. The mold is easier to handle, its life chemis-
try is simpler, and yet it reproduces sexually.

Lederberg, during his graduate work as a student of Tatum, proved
that bacteria may also reproduce sexually. This discovery widely ex-
panded the field of experiment since bacteria are even more convenient
than molds for use in genetic studies. Lederberg later discovered that
viruses preying on bacteria can change the heredity of their victims.

The results of these worker’s experiments have helped to give
genetics a new exactness and to turn into a predominantly chemical
science. The “magic” chemical molecule DNA (Desoxyribonucleic acid)
is considered as the key material of inheritance. Recent research on the
structure and function of DNA casts light into such mysterious problems

as “the secret of life” and “cancer control”.



