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EXAKAAN
AR fG ARIE
B & AR A 6G & Tk
YNk
EHTEZR
X, HARMGYER
—— g Ak B B

THR-IPHEREERTHRYE, TERGELER MR
B, ABABZERYBEHH AL BN ER, ETAHR—
R—HBRRTAN, F—SERARTE: UK ERBENY
WFLE, PEENERAC, EHHXREHAWEEMHAH,
UEATLEE—BRTHEREBIEREENESLE, @
AR BAEBRARNFLRY, AREWEEST, HEEES
R S0 BEM, W, ERTIH SRR, RE -
ERFRLRUBRHERHRT XBHA.
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R AJCER T

ERANK, ERERSEN - 2T ARFEFRERE, YAER
SERBAES, MrARBHAEENINEESE. FHERSE
ERFIFXKFEH 2 FBfEF (molecular genetics), X
FHEAKRBEBITER, HE2RWAEHT.

BoRNZR BN

BHEMA, BERREEELE 5 FRARTHNERT,
Bl A R ETEAIVRABFRITHER, £BEHBLME
k&R, 2HBTF 20 HE 10 F/40, BYMARREER, ¥
AZ IR BB B B E AT AR R WS, BRI
FERMEFNALFLAMEREK. AT, ZEFHPHE
WMEH, FURAKERA (genome, BMAKHRPBRE
K8 i) 50000 8] 100000 P EFEH— /MM, MW
H, 8% 190 8, FALTF “MRERE ARSI LR/
WM, 2RHEREBRE “WFHLREE LR R RS
FREHER" B, 15 FH, —H AR N EHESET LT
EARERABREESF—LHAXZRABRE, M4EX, R
T 2 4 0 B IR BD AT 2352 AR o

BAGZEMNRBAER TS M 08, B7E 90 ER
ZH, HEAARHXEETINNEEYR, EEAEXTUR
E, MA—RKKSWEAHRR FTROR LR, SFREERE
SHMEEIMBEMERZHENOFEL, BoanmRewm
BHXRE, BERXMHRIERNNEALN, TH, X
FRADEE BB E F XERELF, RTHAANH
T3l &S5,

1983 &, K HNERNE - RER—RERAERS
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r

EW RS (Huntington' s disesse) B HEE, ¥&2% +
SRR LE, BHEMD, BT FEFRENBEBET (muscular
dystrophy) MBOREEGROMN,, (BRBT 1980 &, LMW
9 (eystic fibrosis) BUREEWNE, PESRHARTH
(Pete Rose) AR MBRMBS, HIFHLEZM. RER,
BT 19894, ERERANM KB UEELRTET, UEYHY
RIBRIN—-BRAZZBBOERBLAMTEMLE (multple scle-
osis) RIEREN, KABEGOTRHEERANIRALXE, ET “R
BAKHBERLEEANLEEENER", SEBTRAEE,
HEBBAHT.

Hit, KREPPEARAETHREEEBHOENRRN, &
R, KEHHHSH¥E. BB FRARHERN, AX-—-8BH
WEHE, LMAHEGHOEEBERERE; BRENFER
Tror P EmRER, RHRILAE,

W&k, AREEMNGESHFACITIAM. RIEEMHENHE
MABAEMEEAZERETE, M BERT 3000 #2918
BRIEERL—, BEHRAZFLZNEMAETH, VRS E,
BIRILAW TS MW LW ( neurofibromatosis ), % 3 214
T HBH# (xerodermapigmentosum), HEWLE LB HBE, Xt B
XHFMERERGEREW; ME, ¥ TFHF P EIT &S
RINEBMATE, BAAKKREN, HiIEKh@ALA,
HRERNEBERMBEIE N, IHRBENEREENEE, N8
BERVGBRER, AR EBTERNERBEER ALK
LEBEMEMARIE, EBXE, BT AR ot E 288N
B, TRERTEA, B¥REFTHEEBXILELES, 4
MERFEYRGTTRANER. Hik, ¥FLBHFFREBE
EFELAER, BRRLHEAERA,

BR, BERlLEA “AHEE" REXBREEFHEN,
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B A >

IRREAFAR—HEAT, XETEREREFHFASBEEEK
7, BRERTHBEEOACKAGENRE, BEXE, BN
MARRNSEMEM. RE--DPRE T THMBEESR
BFERMARR, REMKEIBZBELE Y, S0ERE
HAreZiHoEm,. BARIMERPA, BXARELE
AEOERSR, LI ZMmHEREERENE+®, HE30kk
ZH, BENGR, TRE-XKBEMALERERF, TELHE
AELHE, AENA, RAFZEE "BEBABE" O
B, GATEKERL=BEE, BR, KAFEZ (BAKE) X
FrRrsl ey, NARMEUBKACFDR, BAHERBENN
R, BE—BAAXMHERGARNEME.

REEXHRBEZ L FH--BER, KEREEBEHRZ
. BMEFHLR, CRHRAEEEE, 28, TESRK
$E ( Azheimer’ s disease}, HEEMILE., EIXKF. WH T H
£, MMBERZLRE-KERFEE, EEZL A/ XU
WETH. BEIKBERERAER, BOEABmHA,
AREHEARY: MESGFIREEZR O M@t EE, #
T4 3% 10 F MR, RRAEG, EL2P0BNETERY
A S E K,

IRIT HIBELS

R ZE B BRENR (susceprbility gene), HEBTEE
FETHRALFTERBEAS4ERA, F8f, XTHIRE N
BUERBA BRI, UABHTERERILER, H
A—MBEAMENGY, HERELBEREEENEE, &
AR RS YRE. HTERER, ALAEHASHRE
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¥

HRAGBBFHER, HEDTHAREAMKE, PlNITHERHE
LEXEHBAREIE, REFBER SO CEERL AL
BAL, #EEHEDBEBMORBEH.

- REERRAE, BRRETLLLBEHEIIAA, Bt
BIFHEHNTE. MREAEAERAGTESERERS KL
HRAEE, BATMUERBRMHMERSRERITRENE
W AEN, FRERPEOA, ATURRELS—ERE
o

REHANE, AAFEERZH, RFRLEN, KEA
HACERERAABRBATEAMNEE, XANEHE, MA
BELE. WRAEBFRENSHETEEFSCHIFNE, 4
MBI REROBEEI A HERTAN -84, X LR
BEBAREHEIRERAAET ., 4, REMHBZEH
P, SEEEXERARY, BRETHREHARE, UELEE
SURREFTELE, RAERFGTF (PIWERKE).

BRI AR T M E2EEHN, TERT Hit
M ER, ~BREKHETEH NGB EESRHREE, #
TR RN, REMmILERRT 7. 1987 50t
&, B HREHRRCHFEREMNE. M4, REXREH
REMEERGRB - TEMEH, R B Aut, X
WALl "MHERT MR, BNAEFEEATIRERE. &
FMRHABYY, NFPETREES LEFHLZR, BT,
EHREER A LIER,

BX, RRTEN, INAFTREENRE, BTiS
EWEE, "€, URMBHBEASSRABEEN., B, HE
MREAGHRBEAMNAEZZIRE. A, CREREFXTF LR
MERMA, WAFFZEZES, HAGNOERES Y,
PAE R RAR AR R O I 5 BT 5 5 8 BTt 3 kL 0 A 38
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B AREEZ

MECHARBRERAEEELK, REKBALDKITEES.
SE HWE, BE, E03RAFHSEILHER, IFEHY
HEAARRTRERAMIE. REIELEMEHREENL, RFA
BIn ., 0L 0ERREE, LEE - MEHERIL
HrAAMmEm AR, URERTEERAAHNERRE
(PKU, phenylketonuria), X WERATHEHERD. FEEAXK
ARAE R ILE R i A, Mpimatik, ERekotER
THRAERY, UBRXTRERERIMIEBMNTHEES, B
i, AXEELH=FAMUN “FEILREREER" BRRE
Az, MTABCRABTAE, RTXBREZS, BHHE
i e B AE LR AR P (sickle — cell), BIRIR
KA LB TR (Tay ~ Sachs disense), IX4b4-%5 R T it

(8

W “FESERIL”

MR ERNLTRAEERFEBETHEILSERE, KA
PR M LB, WBRA . Mo, CHERSHHE L
EmAR T, REEEREHET HHE,

HR, AERHSGUTREXTHERHAMNNEN L, WL
MR, HeRAFHRENBEETRENE, HN, KL
AIAIRR=KR, L-TRRXFLEEEHTESR R LBR
RGN, ZBHRASOAREREN, SERXERTS. H
R, WEARETRAELIMERAASE S0 EEN
AEE, ERAAB L . TF-RAOANEERRFLXA
B, ETHEREFETANEE, TEANZIRF—ITEXER
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R AR AR B W g BT (- KRR LE R EF
FRE) MARTAFALH., SRR ERLE KL a8 H
RPN, TERZFI LN, WENRBEXEMNE, JLEF
UEE, —~BRAFEFERMA (BBER), aBZREGRKEE
AMEBERERSERGAFEER, RNEZ2UALSERS
BARBMBERRAEREN, RAEZANEXREREESS
TN

A, R AAXMAREEFRARLN, HPARBAEH
EJLWIERZ2E, MERLARESEH. RENASEENE
MeEREHRERERRBERIE, —TRENTERERERS
I, MRERGRENNEAL, WECS8S F—-RE L
RRERILARER L, B TEERZ U RRIIREXRTE,
XFRROERER RN CEAR, SHERUSAE, B
Ra—x, I8ETURmE, WRUGEFETE, ULB4E
—TRERE. TEBALIOR 22050 BEXTFL, H—K4
H, fiTEAER, FEREBATHENSETREXINE RN
BEHIL.

HMPFEREREXTFENEERERBENORE, #1777~
MR —BE, B TREMELSEELAZAFTHERRE
WHATFRR, MXES—BE, EARLHERE, FEX
FAREEEFEE/ARNER, REUMRELSES -1
20 Z HIRL AT REAR A 5 BB AR BRARAE, DA 2% 40 W i HR & BB
SEREFREFERBORIL, BETk,

RIATBAANBZHBELRER, AXMER KPR ES
HTBERERME T “RETR” 4B 25k, mkEs
EWENE? BERAUST, HERAMFRENEEL, —AT
HRE, KEFEFHRLUEEHORBBELRER, 10
BRAREREBLOBILEATRBHNEE, ACERETHEER
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W A K

FERREN —HRE. ENERNERE, BIKXOTREH
E-HNERAMENEHEES . BETHEFXBLIER, Fig
TR GRE, FETFRRPDERIBAB T, BERMH
Ak, W, HaefReYHLXANFLAE, BF
(FITH) H4F "SREL” HRAIRS.

HEE, CHERBETR, 3R TERA, BEEBAEKISZ
WO(UHRYEEER) BAEN, ERREALEROFER
H. REAREREFREEN, £ THPEHZRHBPEA
B, SHERPIERS (BEF, BEHIRZNPRES
K1), REMKFRESERD FRGE,

2215

1989 FE2E, ATRAERAMNEFORGHR, ELF—W
WA TEPYRAETR: PIERERTEAREER BT L
F-MAREN, WnREFEE, T, BEETS. ZAERK
FHIOMER, “BikN, TEMN, £F 105 154, XM
HEAECHBIRMNKRBEFALTHIOER,” HXIEHEE
BB -S> TEWFRE M (Robent Weinberg ). il T,
BEWELRET LSBT (A GE) MEE, H34T
B—-Hz®k. "B, FREXREBEE, B AL IR
RHEHE, SEMESEN—E2HH B, makEe”

BIGHRFEMBITA (Whitchead Institute, L FREEHE T
FEA—FEZND THEYTENH) TTRA, SHHB R
B, MELANERERMANBEE, TAOLERBHL “&
HEFR¥AEERE" KO TREENZ —, HAEER. &
HEEREWM S =L “Bidg” Wb,

— g
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HAHE 1980 E T X F, FHMSHEELEC FHTRM
etk EEFEBARRRRET UL -RFHLSH
9. B “AWIEZEAN" (bidogcal underclass)? HEFHFR
MEFEGA, THSTIBEMER, LAIBERRETR
WEGL, WMEEE, PN, —SEVINERAIEEET R
AEEERA, BNINEEBC L EMEFhHMAREEM. B
Pl E7E R AR TR, ATRRAR R MR TA SR AR .

BEEFIHERENHBEEKEHIRR “BEK
W, “BEREARAT, DK “#iEaE $98E, mH,
WAl FREFRIFREHNTRE, FFE 00 28 QLB
AGIT e, REFRVFENANBERB.

NS R g et R

WAEENR, EXTHHEPHIXERE, ddEEENE
HEE, B b, ABERNWAHERE, R840 FREFESE
1O EGENA BT, KA BB R T,
“PUEF R EA LA, "AXEEEFHEEITN" (Human Ge-
nome Project) BYH®, TIEERE RS TE 10 74 (FiE#Y)
ANEER, &8sk BEHNBEE.

XA REMEHERBENER, ATRRIERY
FEFsg, SHCENEN, EXENINBEERTLES
B, HE, FEEHNEI —HHERENARZH, HekRb
MR T TIREWMFREES, URHITENERE .

R AKERMWEMTY, HEXRE—WETE 190 3
EHHMEGRERBZEAREHNE ., £IBZH, HkE
A EHINZXRXER, PERAHEYERNRLH S, #H
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RN B i

ATEGIFE, REFUFFORRRE, HERAEFERH
EX, MEYEHWERS T HRE, BLER, ERIE
f, BN ERABLSTLECHFHERTFR—XTRA,
MEEBRANHECERTIERYE, BRNPAANEREH
FRZ%Z.

i & Pk

1900 4F, EHHEYERSHRAGEE, =HEP¥R—
TEE B 4] X HT (Karl Correns, 1864 - 1933), B fip9H D &
(Erich Von Tschermak) LA K7 2 R FIHF (Hugo De Vries, 1848
-1935), BAE BHELHE, BRI FHIR, HHEH &
BEFEERZL —RBARY TR GEREEFE, XHA
BRI EFARE B RESEH AW REas,
WP e B T4 B AW E.

ZANHMGE, FWT —I0 N 52 R R 85—
SHEEEYFR ., SRMFIEW, 2E 1866 45, HipF)
MR EER (Gregor Mendel 1822 - 1884) MO B R E T RIBEN
MRAGR, REXBAEEHRFNETE., £, SABEE
AXHFBXMRBHL 'R, PN EFEELTHE XS,
me, UREMEIAPNERE, SHRETHC L INMARK
B BRER (Mendelian Law) HEEMBHEE, RLE8
MR,

1904 5, RERZRFEM (Walter Sutton) % B, A7
RO, FEEABEZ IR BHORES R, XHH
EHEHN “FBAEK” (chromosome), X PZEW AR T Y
"Rk, HARERLAEANRRELES, THERNR



ETMEHEN. REAKBEREEMN &, BB #HH
B, MES-XMEE-RXASE, 7 -REEBEB, (44
GEENEE, DSLEFHE, ARRF 3 WREHK,)
1909 F, A X EYEFHIFLKHKZK (Wihelm Johannsen, 1857 -
1927) RIBRRX “BTFEw" ZX, SIETES (gene) X
MNAE, KHFEARLE e AREEN ., BN EE RN,

HM 1906 &, XEEYEFEH (Thomas Hunt Morgan,
1866 - 1945, 19 FENREZLEL) BEAERNERRE
BRGE, B2 ARIVER, HREFH BRI,
B, AXMBRUED, 2YERLFE-—TAEESEEHEDE
HEFEW, AR, BEHRERRAEMAORR. BT 1941
i, MAUEEHEFEL (Ceopge W. Beadle, 1903 - 1989) &
1B (Edward L. Tatum, 1903 - 1975, SHEEZ B 1958 £ N
REZER) B, EENIBETHENGEFENE RGN
HERE, FMAREEESRIENTFLE. BDELHIEE
REBEER, BE—-MEAE,

B, BT XILMARANERZN, BRNKRZE S
BRE—Tik, BEASEXBR KN AT, Ngswhge,
BRANEHAREFEHENEE, MESEUEAL TS
R, A, 20 B2 4O0FERCEAWFLHANER, LR A%
WEANEMEEDEIARY. ATIHREBRERERE S
MARBFINEE, BhReta S v R A EEEE (DNA, de-

oxyribonucleic acid) .

HORE TSR Sk A

HNMABATE OSSFERET. XEYHLFAER



R AR R 2 3

(Francis Crick, 1916 - ) RHRE, FENEELPERRKE
(James Watson, 1928 -, SR BHF I 1962 FH T RKREE L)
—[E%BMT DNA &M, THRMERE - FHREA
Wik MABE—BMKERASNER, KEBEEESR /MR
BER BRI — B T, RUBFORA, SREAR
TROEWIEENEERE (BHEE, WREE) R,
)G, PR R TR TUSREE,

WEREGH, >HERES (A, adenine), Mg W5
(T, thymine). 58S (G, guanine) KW (C, cytosine)o
B, BERKEIVIEEFREANEEHAF. BEAHE, X
g, REKEES LHA ABE, s -RESHETVE
PREEE THE, AENKERNER CRE, HH&KHE
FSZEMMER CRE.

BERERTET HWEEANET, BEHHREERAIER
BE DNA Fitill, ETXEH, BRAR DNAKH B, ME&RS
B DNA LI EER F 8T8

WEEEMEBRE 1941 EERAy, BN EAHABMARSA
SEOFRNER, EBER D —RAHEEE > FHEERMED
B, MAREaRAERREFSAHEME.

ZDNAHHMZUERG, A HFEXURTHBEAET:
ErEEYTMEELREARF, EEEHZEETHARTES
MESRKEREREFINE, R0iEE, BT -#HRE4
T"REBFEF—C, A. TEC BMEXRFHERABE
“RET BRESL-MEEEST. BT TFHHREEE
HTIHE “2F" FHM—— P THESLE—HESH
AMEEEAIFRESE.

20 42 60 ALK, MIEEWETENT, BEFLH,
AR HBEERATIANEEFEE, Hi0, BF CIC BB




»

HEHM (leucine) HMN B FESRMEORL, W5 —i 8
F OGAT M54 XX EER (aspartic acid), ERABEFHILE 4
¥, WAEREESY, AINTFEERNEERVEE 64
o BT, EEBRMABEHIHRT 208, AR NELIRE
BB M, BT CIGZ45, &7 ST RF AL E
BEEM.

DNA MR BN S —OAEXAENHE. HRI MY
Ju, DNA RIfAI B SN B, SH —-SHHmHHEEFHR,
XTREABERITHEE AT GC 4, FH A, DNA K
PEKHSRUBERATIF, AEE -1 HESABTEER
—~FGZHBENHE, MEEFATSGCCHRAXNE. B,
T AR S B HE R S MM AT — B 80 3T 2 DNA,

RRERE

HEMRAEESURDNAERZ#E, SUEEAETF
FERFEEHNT R, 20H#42 70 FRHH, BREREER, ¥
Ry ER4ad, YUEHS DN HE, BHIERR
BAZD-FHEENERAD., Bilt, RITUTLEAHEER
EAFHNAROENBEYRSD, EX LI FHRHEY
B, KBREPFETHNSRALREAR. ARHB TERT
BHEBLIT.

RAEERTERRASHE, STEAFEERETHR
e HKELEMABERBOMMNESS, kI REHEHE
E. M, RPEWUL0FN, L¥ERCSWHBELE
(~FMAERMEMARED) PHELREEF. B, 4%
REB M, BEZRANESRUBEERF TFHRMSE
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BF A ZEEE 2

MAR R EE M. A TEETRXMER, BEXNRED—
KL A3 DNA KB (BREHE) o, 4 HEHHERSKHE
AR, AREREEEREIEHdE, EAHARER, 5T
HEHABHALEBELSE. B THFEMRARBESN WM AER
FHRMRSESHE, HUEREBRUAXRBERXGTRAE
.

A, BSEEEATEKEMER? #E5 AMERLEI
Mg, BAMNEEIRFB - TAELZR, BB ARBEELD
BABBREEK, KOEREEL. BEREEREZ M
BE! AEF 3 MR A, SRRABELIXFHTIERA,
BIERMTHREEEE "R ARNEAER-SBSLEA,

g 15 A i g oo

A20HEI0EREH, AF10FE2ZA, BEFFENTT
EPERRMXARNABHLTESR ARKER, HoTmRoliT
HHEBXAHTEHUREFLHEE, BERANEESET 0ZEH
L RBHREEHR, Ak EBRBPHENBRYEGAF 23 %
M, WAEZXSARIOABEHEABHAFERY, BERF
MAELRERENDR, B2, RIHEAHLEBSREINE
BURBASITER L, REAH 2B, I EE®/ER, H
LR—IKHE,

BE, BERABH, AEZFREBTHEDREERR
FEILE, FELHAREZRMENBE XTI, BRI,
MEHELEN “EENABRFHE WOABEATTRZN, AEE
HER WA FERNEN- —REHACHBESNE,

SX, FELHNE I H, AXELERE-1THRde
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