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1. SLRMRAMIEEYIERE DNA 5% RNA

M IR, A A IR TE ) S A T
W REH, MM REEA T SHE “fi/NIEBUIL” Ik,
MR X R ARy “FARR T, PR AR E 2, iR
YA A ) R AT E, T DAEAR K A — B R L,
HALR AR T, SR Qn g 2

PR BEIRERIREYRE R DNA LWk dizds . HH .
BRI R AT BRI R, IR BAE Y T AR i
BT ATEEAH AR A 7. 1944 45 L EREZ LI (0. Avery)
N T A% AR R 1) AL T e AR iR,
HEAT T Il R BEER AR SN AL 5206 . AT S TR, R LR AR
RAE R E AT . RNA, DNA 595, 4005 R RS, WE
R R BERE R B AL S B SEEEE AN 1-1 FR.

x1-1 UHE HRERKERIMEESIN NEEER

A3 3t R ERALE BRI
1| LA S F#if) DNA 2R R, DREAEN S
2 | A S EHJ DNA+DNA i * | 75 R B
3 | MA S HE R 1524 R
4 | JNA S BT 152 R
5 | WA S I RNA 50 R B
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ERTATRGREN: JURITT. ST DNARERES ()
SO LIS B, FLDNA M9ZEHE BTG, 56 AL, 1
DNA it DNA $EBUHIHET AR ST, IR AEfE R Btk fbqp, R ¢ o GREIME
BEEALY S T2 5 . ZAMNA S TR S T S L AL RIS
R A G . AR R BN T RE 0 F R BB A X
FIR, T2 DNA. SIS Z4E MBS B GER T DNA fTfE @ e
WAL
T2 WEAEEYES DNA 1052 /5, %[22 5K
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PRSP R B AR TR A, T AN EL VLB TEN] T DNA it %
W
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k2 5 RA B T DNA, DNA A2 78 S8 1 /e N
(FE1-2),

W OR Ao S RO PE TR 28 2SI 22P 43 S A s o 4 1Y) 26 1
[ DNA J&, Zr 2 A & s e R = M KT, A5
HEATHE R, PR B O RS W o B T R ILTE Y R 4
W EE R AVERERINT, DIEY TERREN . B
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P U PP ARICHT, ORI S A A R T T A
XU R (R e rt, . DNA #EAANEE, 1M 2 115 B e 40 R
Sbo HIMAFIENIE : T2 WRRRRER LY FUE DNA.

M2, T2 W AR DNA S AT e AR B 20 P g e 7
T2 W AR G RIS, B TR & 7 R A i = 1w R
PR, BRI E, RBEHRES AR B IR A K
FRERZEML, RSk BB A DNA 28 as SRR A iy, i A
JRANE M B AR AR IS . AR R AT IR AN, T2 Wit i (AR A 251
JME DNA 455 N A, SR)5 41 U ARl (181 1-4 ).
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B 1-4 T2 BEERRABHTEIEREE

WEREHFESHNEEMER RNA  HE LS (TMV)
JE—Fh RNA K #, H&H RNA MIEMA AT, &ABRATTH
—ERHNEAT TEFTHRAE R, 5 TERN RNA,
HHEC I Gy TMV Ja 27 B BE (K 1-5), B4, TMV [yist
YRR A, B2 RNA WE?

1955 4F, 3¢ [ Bl 2% FK 98 16 58 /K — B $i7 4% (H. Fraenkel-
Conrat ) FIEEEMAT (R. Williams ) M A . B BFIZEHE TMV 4y
B RNA, JFEFAA BAATEEEL TMV, H
HH TMV RERGREL, IF MRBEAR IR 8 TMV, %o H2k
A (E1-6 )

BERERM, YuE T TMV REI Y S RNA, A2
T, XU TMV B P E RNA, ARSI,

HATMV
(#E[1)%-B., RNA-A)

TAIEIHTMV-A

EEJﬁ-E
P 4
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Sy b3
TMV-B g L TMV TP HTMV-B
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i
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8 AR ARIE Y

FEEFERT . IR BRRA . KW, IR TER - AR
J R A R SR I T BB YIR A AR TR, Z A,
BIHAREI AW, I T4 KRBV EY) 2 DNA,
RNA Ji B IR L P FUE RNA,

2. BREVFEVMNIEESEESTE DNA &Sk

DNA 1Eh F B AW T, ftifr G R s e s B 8L (E
R A AAEFAE DNA 7 12 B — A @A 25 A DNA
SIS ZEA AT

DNA 2—FKEER T, A RIE ML,
(RN 3 Rl R SR T8 S N =W 3 L B S R
BEEEG 4R RS (A), SIE (G), MmERE (C) ik
g (T )

SRS LA 5 AT, RIS 1~5" AR 4R
FWEE L 5" BN 3" filk Z [BITE BB IR — IR SRR , 2 AR W -
R G — WRIR — RSEAZHE -7 BUZ5H, BCA DNA Fg g 3
A YL R N AR 1k L (&1 1-7 ). DNA FREER)
PP ERE 7 e T H I 1t B i — AR i i o SR A% B 57
W ER RIS A 2 5T IR R, X — AR 5"
— R i A M S AZ 37 ik L R S 5 T8 iU IR R
X—ARuFr A 3 v (B 1-8A ), #EMREFRBIF], 5 DNA HAE
FIRRIENTF I, W LAZE s 7R 5", 41 ACGCGGT /R 5' ¥ i
A, 33 T B9 DNA Hgf,

A= ) DNA G DLW TP 2UfF 7 . DNA Mg, 7
%% DNA HUBE L8 B A% AR BE =2 (] () SR A5 A — i . Gl RN
BN, A5 TEX, B2 AEE; G5 CHEXF, B35
(&1 1-8B ), DNA BUEH AL —dm , B — S5 58500 5" o,
W T —ZRHBERY 3" Ui, WAL, DNA XUEE P 1Y P 55 fLE I
RaPEATHY

DNA 73 A 4% i AR 2 AT, (HHSE I 2 B
2, MR AR RLSE, TERUOBURIEZSH (18] 1-8C ), X Fhh
PG — B “TERR”: PHAREREE 2 (8] (B EE X AL TR BE R &R, )=
JEAER, TR T TR A B R s B E AT R AR A A L B T
U@ A B AR 1) S 2R
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=

1-1  £/17 DNA 2 FRUREEMAN A IS IEH FHEIREY
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1. #LHE R DNA o FEMER R TR, T AR
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R “®EREEMEHFEDNA T X —HAWERE,
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EEEa

y BIAS:

1 ¥ & %8

RAEU T4 %, %% DNA 4 T4 M8 A & o7 3 42 By 3%
B, FHAHRFRA.

(1) 20247, BEMFRXFER (A Kossel ) %l &
T AR i Ah S 4 R DA R A K

(2) 1950 #, % B # ¥ X % K (E. Chargaff) X
DNA 7 3t 2 & 9 L AE

(3) 1952 F, ZEH¥XE =7 (R E. Franklin) 7#
Bt A% 2| DNA B X HE&ATHE R (EH1-9),

(4) 1953 4, KAMT E7FEREZHR RIS AR
TR BE, RAEET DNA o FFZ e 5 A

2. FlAEHA

HHEAENATEARE 0 NMNIERTR; KE, 4% H
WP A AN R B DNA R A (&4 2484 20 MNLEAK
HE ), ZK DNA X#F G & 30%, 5 H R 2 1F oy
ABATHR, IERKUTHE:

(1) Z DNA W4t 4 HREAEZERNKE, ULKBRE,
BB A G R EARAE T A

(2)ZDNA R, BALENET FaREaENEE,

y RE5ITIE:

LREZEFNWHEA, TR EFHARIXGEHNREXE
BWER, EldEd, AZNAFRET FAHL? &
FHR AW —F ST EAMN?

2. FANAFTH 4 Fa LB E — D7 BT ¥ {F B DNA
B —HG? AHa?

BAEHNRE THEMEHMLA, WARE, 2FE
B RE? WfTEME “DNA BEHBERLELE" 7

4. % 1F DNA o F = A B, {RF|H P % k| 1F 8 DNA
WAL LT DNA 2 F &M, FEFLER?
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? El F# il

I.DNAEN ZEZENR, FEARAKENZEE L. E4 % DNA fm 2 A
4 F, DNA 2 FE WA LAWK -y 17 Rk —NEEHKEE 1000 /N5
X, AN FRE L DM HAAN: “EEEEHEDNA T L
WREFI . RETIAE? BHAEML?

2. EX BB ENR, DNA, EARENFTNRABTAMN T L, XAXHE
HALE I B S R AL T kA BRI 7

3. A -3, FRIA: LR AEA TS AP HATRIT? HERW
HERRMAMEREM 27 FiZERREA PS 710 E B FRAA PP 7L
DNA, &2 “T2HEAENREN I ZDNATMAREEAR X—£#7 K
ft 47

4. 3F & AR, FU2 DA RNATE b 35 40 FUiy & 4, 66 91 2 RNA £ 8 T4 5,
5 DNA By 254 AT X 7 .
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FIRAGAEARE
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89 IR AE 15 8 Ao T3
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e i 25F 4m R
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£, KEFEHE, K
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W1 Ty ft o

B2RE
‘DNA #2 B . A& e
. BoE R AT 89 R
W, AFRG I Xt
ATEAH
‘DNA ¥ #9124 142 8
T A % RNA, JF
i@ it RNA 45§ %8
E%Aﬁ X/ 0D:
KEZBIEZREGR
F I,
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EEER

B 8 HHRIXHITIEE

BLAE 1909 5, FHEBEEGFRZAE T (W. L. Johannsen ) fil]
BT "R (gene) —i], FRRFEHIIEAMEIREAEYITRERT 5
RN, AR 2B ffras & B L5 B2 BRI AR A ?
R SEE B SO B R A A ?

i

BESMHIR 4

MR EEKTLFNRAR, TANEF
RI, WA ESEeKk (FROT), 5d— e
b, TiemEEeEEEEAER (B DNA f &) ¥,

Ao A BB nam EC

EEAFER LR (G W. Beadle) % F X &
LB HERAMESERE, KET LB EHRL
WMEk, EEFRABHTHEAKERLEK 12,

588 RN

F1-2 MAEERABEARERFA THERKR

AR EMN B4R | EHRA | BB | Btk C

5h % AL Bk | FEK | TEK | FEK
SELNE + BER | £K | AK | FEK | FEK
SAELME + REAR | £k | Ak | £k | Tk
SAELAE AR | £K | AK | £k | &K
B 5t

1. Btk A, B, C AR R A MEERR T Sk ?

2. B X LB DNA W BRRK A,
B A, B, CHRKEKKTH DNA | & & & AHR?
xR EB A B, CHt4XA?

MEEAEAKIBI TR ER LS,
A. B, CHERAXRMWIEERE,
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B4 {5 1% 48 F 20 8.7
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1. DNA ¥{RE ShHlfESRINEEE R RS F4E

TEAMAT 22 54k ferh, BEAAMOE: F B ) DNA & il —
By, FEEESTLAWATAIM, MRS AL 5 B 45 T 4.
B2, DNA EHlZ Ui A7, SO PR AL (5 AL Y
SEALPENE?
TRARAN T8 B 70 2R 45 Y DNA BUE 45 B AU i, e 1
DNA 10775t —— K R, R R s, &
DNA il ()i A3 2R EFELT, DNA
wE 1-10 fi7~, DNA ZiilEE, 7562 DNA fif i fiff A &2 il gk A& E AR
AL T IF DNA AUBE 2 [0 SUHE, MR AERRTE, MM g, iz % R
MR, fERS IR, B, MBEDNAZEAELE B L A0, % 5
T R AT PN b, DB BRGSO . gk st
YRI5, DNA A il A1 H At — 2L 55 25 H 948 57 8] DNA |, WAL LA
AT IF bR 5 i, L 4 BB A% — W2 (dATP. dTTP, 3,
dGTP., dCTP) M Jifh, SEAE GRS B 0y ), A 5" 2] 3' Jy ]
B RO A

' |

DNAR A i y\/ S VAN VAN V4 L

Ve

5 & \iﬁ%DNA%é%EI

\)/

B 1-10 DNA EflZierEE
(P v 5 Sk 22 s 7 A B B0 28 i 5 i) )

[%E DNA XUBEAW#E, BrEfE AWt K, B2 DNA K

il i se e 7R Hl #2110 DNA H, — S FEER A REEE,
I3 — A HPEREET A L, PRRR OO B S
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4
DNA ¥{R58 & HIRISCIEEEA
1958 %, £EMFEMHERA (M. Meselson ) Fef# /R (F. W. Stahl ) #)JA#&
FRMEE PN ARITHI R B KIEA T DNA X RG24 5 X (B 1-11),

KA R A& Ferp B A5 N
BN R AL o B ch A K
AREFA

|
{ ' 3
R IRHUEFR20 min JREUEIE40 min  4RHUEE 260 min
FEAEIDNA  EREEAIDNA  JSREAIIDNA SRS UDNA

B L.» %bl B u Y u
PN Aasizd —14N/15N
15N/15N
- 1N/MN]
}E (Eﬁ —-— — == - T HUN/5N
- ENEN
FAR F—H B B=AR

B 1-11 BERRFHLNIENRERTEE

$—F, FXBAEE TR NHCl A E— RBeEALPIRA SR, RFH
KHAT BRI DNA, 1A ER,

$ =8, R A0 R GATH 5] L UNH,Cl AE— RUR B IZR A ik ATIE 55,
BFHESE — %k (24 20min). B (4 40min). =% (£ 60min) B, 2 FI2I
£ DNA,

% =%, AEKDNA AR, wH—K. H oK. H=/KKHAFE Y DNA
HATHEEAME B S, 1 DNA RERSEW, FHFLEL DNA P& "N & "Nws

FZwad, WRFBAGIL K DNA & a9ie g

B ¥ 5itit:

L $—F A 2R XHAEE T NHCL AE— SR HRETRAE
% R?

2. FZH o RAFHA ISR, S F Rt R KA 2 Y

3. 54T HE 1-11 P ey SRR, S A 2 A K IR DNA 4 82 4 7 X2+
RE A
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2. BREIFEIEIESM DNA £3£E] RNA

TEAEY R, RZE0AEY) =6 i 4 H R 1.
DNA W2 & R E B F R, B s 3 RNA p, gk
TR FEARMNE, X PR R,

7E RNA BAMMMERT, DL DNA F4RE R B — kBN
BN B RNA [ FEFR N EER (transcription ), iXFi7E DNA |
REfE % RNA 195EE e v BePR W BB (gene ). H% 5y
Al ke hs . SRR E AR B (T 1-12 ),

O kaG : RNA B4 BRI RNAE &

445 R FK M, DNA 5
WEE J 6 AR i, RNA A& , by '
AR R, GRS %17

@4 ff: RNA Al &

BB 5% 7] e S' 05 18 #2 8,
RNA AT K- AN VAN VAN V4 /WWW\y

® % Ik: 2k THIREE 4 , ,
WASHRNARAB I O >

SYNCTISONTE T H R T AN AN TAN VAN CAN VAN VAN VAN V4N

B, Horid gk, /\/3,

1-12 BRUUEREE
(RS sy M2 k52 00 TR PR DNA P51,
AT SHGSRRIGAC, 2k T RZIEAC)

FeskpdfEdr, DL DNA AR, DL 4 Pt — ke
(ATP. UTP. GTP. CTP) M)k}, #HEfF A-U, T-A. G-C BLxf
I, Uy 5 — 3" 7 B — IR — S5 EE RNA L Feosp i i
P mRNA ({58 RNA ). tRNA ( #5i5 RNA ) F1 rRNA (1%
PEIR RNA ) 55 B sl PR b 2 e 2 26 35 IR B Akl 1
RNA 755
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DI\ Eremn 7aa

3. BRI EIEES2M RNA (EiBEIRARK

RNA J8 5 85 1 0 B4 A ol 1) 1o B2 Bk A 8% ( translation ),
X —id BT mRNA . tRNA |, rRNA FIEFEEKE TS5,

mRNA JPIh 8 S E R FEAREGRNEL, 26 MEH
BT, 7895 DNA b R4 45 5 1% 128 2 8 1 o IR B ny fit
It mRNA HhAE = PMHHEB AL H BRI T — P2 B R (s BPe
HBRMZIEGEER ), BN B 1 & SO fI
fiff 22 IREE 5 B FR ) OGS, B2 SOl R s g, B T TR
WA, AR T e R (R 1-3). MR R L&
X ] —Fh B R B AE L, BB TRTITME . REEEY I (d
()3t A% B i e AR ] 1) o

*1-3 BREETEE

- VXS
Q U c A G
uuuy,. ., . UCU UAUY.., . UGU|,.,,.. U
. . ch}ﬁﬁa@ﬁ oo UAC ]Eﬁa@ﬁ UGCHEE}IE%H& c
) o A P A% U QEE
UUA) ., . UCA AN, . WA XIEDT A
. - }%”M ]am%@%
HERHET G E— UUG ucG UAG UGG (/A G
oy cuu cCcU CAUY, , .  CGU U
HMAE, 2R 5 }éﬂfixm 5
M CUC e CCC | CAC CGC| v c &
X ML i CcuA[”® cea TR mﬂﬁﬂm,am“ A
% CUG CCG caG R oGa G g
AUU ACU AAU AGU U
~ By A T g & &/‘:‘ ~
S AUCITHUAIR ACC |, AAC} RAH AGC] A cy
S AUA Aca [7PRIE AAA] - AGA] - A
Y AUG WgiEm ACG AAG [P AggTPE <
GUU GCU GAU } s 99U U
GUC GCC Gac /73 GGC c
YT G T i
G GUA HEMR GCA [ GAA}/@@ GGA HEmR A
GUG GCG cag | A GGG G

RINEGT - AULEET
T AESBE IR GUG TR ST T S e b B T4 1
AR

tRNA {HIE#H iz 14 ZJIKEEG U 2 LRI “sfh 4"
PUI mRNA AR 51 “HRZS 517 AU A . tRNA HBL
) = A HBRAR N SO ST, AT mRNA _E RS 1, 40

B 113 fEE e EEA [l 1-13 11 (RNA T 5'-GAA-3' A YU % 5§ 5-UUC-3'
B tRNA 9 FFELEH (RNAM ). AHEMREIE S RNAZ &, B B
e tRNA, Z5ZIRA
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RNA 5Z & H RS SRR, &Rk, /NI,
RIS RAR AL T, IR IEA TR mRNA DL S A A R T 1 )
UIRE. BHFREAR S FRUNE 1-14 R,

%

1e

@ #ZBEAR/NT E 5 mRNA 454, B 5 — 31 BIGET
Iy I3 mRNA W2 4S5 mRNA R B T N
o, B ELRRA L (RNA (R (RNA ) 5
25453 mRNA |, )

TR A /N I l

@ BRI LSS & Bk, TE n e B B RRE A
HEA B A LR 1 BE (RNA HEA T8 — A5
¥

@ TERFMHIL T, 55— (RNA #7519 61 2R
B (RNA S I 2R E B K oM R gk S 2l
RN AT A (RNA BRI, 0
SRS — A (RNA WREZ A7, 25 A0 B ER 32 56
=/ tRNA,

@ RPN R IR S5 = t(RNA _EIEH A
FEBRIE S — AN IKEE . W T, R IBREE T R R IR
AR RS .

&Y “PEEL” HEATEIZ LT, R L L,
ZIRGE S A

B 1-14 BEZdeEhEgiErEE
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R PR

ZREIZ WG 7 A2 1K) RNA M RNA HifA (1 mRNA Hif
R IRNA FifASE ), X8 RNA HiAIL T B2 5 3 m Tl i,
A RE AR A mRNA | tRNA FI rRNA, TR EY T, 1E1E
AT TR At BN EL S Y RNA
LA AR, A RETR SRR, FT LA SR B
1IN L1 ot <1125 R N P 17520 32 L7 SR Y Y T T 2 S TIPS
LERIS R AIAS & BINEASER A mRNA _EIFAGEIZE (] 1-15),

B 1-15 [REZEY)RIERAENERBRRF (250 000 x )

HE il

EEBBAEIEF

RIFREFEHE RBREGFARL: IAEFBRRE—NRAALAR? mRNA F
AR R R 4, WA SR LEARA 204, 2R, | AR 2 MEFR
o | AR IRBR AR R R A BT BB, e R 3BT R 1 ARAER, T
VAR A=64 FF “FH”, KB ELBEET 20 FFELBR, RS ERTRY 3 A
HBR 2R, o

BH—AFAL: BHRERARGAT L X R AL

£ BA 5 R 14 (M. Nirenberg ) 3 3baF T H —AN=ZFAKEDT: @
TALIER—FRAELANARER (U) 89 “mRNA”, ERILRABEMT &8 TE&
AAgEAE (B 1-16), £ RF2 T A3 d KRR AR (Phe) 4R % Ik, ik
T BT E 3 AR RARN, HET FEAT UUU AR A& .

T
N TT LT LT T Ep—
M, HEhR ANLARA “mRNA” FEAE I 2 IR
DNA. mRNAZMHA:
FHRA B H R A 57

1-16  IRIFE - D ERFHIEHNREE
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B S BB S IR E A TS

BREMG B, FFREEFTHA AANTHAT, FETREFTLE, £
JBGWIFFR T, FFRIXEALZEREEBZE PN ERLTFTSXARE, 5
IR AL AR AT T AN

PR g B RO R 5] 6 B e s AR

4. EEERNEEAEE R

REBAEYBALE B8 7 2 H DNA 2| RNA, FHEIHE
FBT. Xt ve B v 3 A HRbyiE W ( central dogma ) |9 3522
W2, BRI A SR AR AETE— 28 RNA 8, Hast G i RNA 43
T ERyIRe R Bel RO, Has G AL 5 1o A R R

WA TR RNA R T i 88 . e iR ders £
MU, TEREE H S b e sk E T T, LA EE RNA /R
MG M— 2% DNA g, X — i BEFR M0 EE 5%, 5 Y DNA B
3E I g — A 5 I G DNA, 853018 TR AP, X B
DNA 56 ) RNA 85, A TR/ EEANGR, A0
HEAE RISy (K 1-17 ).

mRNA EER

BHTE \ Ao~ it

/%_ﬁkﬂ
R ERNA HUEEDNA XJ(%_DNA L

Fi%ERNA il
B 117 SrERmSISESiERaE
RS EE . SRR TE . RIEHIAEE . YR %5 RNA R Q
BRI FAIMLE, H RNA gk nl /e BREE, 855 M —
S5 HEAMY RNA 85, X — R RNA B il G i &
%h RNA A48 2 E A BA L, IR MEREEE 26 Uh T 20
WEE RNA, DISEImEEgE (&l 1-18 ),

2 X03 40 R
o R A 1
= B AEB 6 E)

HA MR
% 1
A~ RNASEH SN di_
FIHERNA TANRNA RNAZH. | A~
JHERNA

1-18 MEHFRSZ RNA FSIZEITRERER
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DI\ Eremn 7aa

A —2E RNA i EE, WOHT B iR 8 S 0 A e R 4iiEs

Eiﬁ%% RNA HEE AT RBR AR RO AR, R

W2 B — 4 HAMY RNA %55 #1680 B4 RNA 4 0] /E N
RS ) B 2 1 7 RNA, DASCRUE 7R85 (&1 1-19 ),

EAR
2H Ak ﬁjziit
VAVAN S R,
FERNA RNA 5 il RNA;EZ"%E
meNA FE;:RNA

E1-19 #HETRESE RNA mEiEZiEREE

SBUROR NEIEY/EE Bug i E¥SY (3t BUR Tl D S N v |
EIEJEIE M B, 128 T DNA & B B, RNA
Sl AN SR A AR AR AR B AL i D 1) (18] 1-20 ) Rl X
WY ar G TR ABTIE, ol ik Wik i E 2215 21 1 —
AR TSR IE S

=il S il

ek 1
DNA = > RNA EAM
UL

1-20 AVENREE

B
™

© /FHE
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InFIES MR R S ARE®
FRRARKIL, 4k RS T ik 4 4 R AR 200 0 6938

AP, WHELETAGA Y DNA Fe i &K E HiE4E P, x4+ J & 1K DNA
%%'iiﬁﬁ%%’?}ﬂ o

EEAME EIR Kb B E—FAFRNEHN % ¥ (telomere ), & DNA

AT A S DNA T HEFEORE SR, £EKR T DNA 24 0,
Fontg B TFABAF RN, FEARS%M, MR &K DNA 69 28K,

e feL P G e —FR 5% kB (telomerase ), W RNA Aok G T4k, % ABE097% &

TR B 15 A B GY B, AR5 VA RNA 44 ARt 475 42 %, 4 DNA
BB, Ry LekgmakE (B 1-21),



B S BB S IR E kTS

S i
N
RNAFHR
DNA ‘_‘
I0A" A7 A «» \

1-21 RBARHAFRIEEREEREE

St K B0 E VT AR 5 a ML AR K . IEF 0 R P Sk KB LB HARAK, A
WAL LR B IE M, FEe ARG, Hmity AR — R RE)E, mitstakk
Reeh, BRERE, MBI T p B EHE S, PTVANY TG a0 0 B 8 5% 0 4
Higaise sy, £ERA “RAE@MIR,

? ElF il

LIENK AR, REEREETH., EWFHRE=ATE, JIRURENEN
KA DNA £4], #%. RNA G4, ##E, BiE%,

2. AR B DNA 2 FEE y ReE, HEMN SN E R, FHRLE R R
W zhfE, LK DNA o F LI Z LRl ae 53X M vOR Mk & .

3K CBR - ES 117 &, BURMTANGLAn B AT AL FI1E ) DNA # A, 4255
469 DNA F7], THNEZAHFLER (EHBEFERR AT RAHT
BF), W HEELEWAE" §EX, FRBEHLGE TR, 0
By R o

4 BERKIN, HLRNA BAmsma@Eohae, b %8, £R%E, WAE
DNA, RNA & g JRax = fr 4 f, M ARANEN L UE G FERTHE
£ T

ii%ﬁﬁﬁ REFE, FARBRFENZERNAKE, CIISRWERSA

ERTRANEEMYY, TERNEFTF A MEREGEEGFHEET UA

ﬁﬁ&ﬁﬁ%ﬁﬂﬁomﬁﬂﬂﬂ,T%L%ﬁﬂ%%%h@\@%ﬁﬁ\m
el BtE# A B . BURHLIE DA RAE I oy B 5 # 3E, SFEORER AR L 4,
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JEIBR
R N SO0
R ECS AW SN
MAEIRE
« WEIR 28 AR AL Y K
AR FRE
KA LER
IR E
XS FY:EES
% 3| MR YE, e
A8 KR LR A
B EK LR,
« R LI AL 35 A A
OB Al N A
BT, AR BE AT
WA E,

20

BATEAHE, Mk DNA REERT LA MER, &
BT EAFEEYFEIREHEKHN "5S7, AEEd R AR
AT TRATT . AMESRAERERINLHICIE TR ARARHE
I T e? BN R N BRI MR R I, T RR AL X

4

EFERESEHBBNERL

A SRR E I R ?

»;

s

-

KR ESBRERA G«

KT EEKEEAN AT M, {E47 LA A
S MAEL, FAAEM X NERE LacZ F1K
KH7ZEDNA £, E# T (P) @&k A%
AR (O) BHlAERE, YAEKFIFF AL,
AL TFoMMESHEBEEE S, HFHEZRATE
50fE4%4, RNARGERHEHESEP L,
B LacZ FHF#ATHT; YHEF LAER, H
BEAHSELAEOME, FRNARGBmELLE S
B|P L, 3H T LacZ MK FEF KL (H1-22),

I N
P (0] LacZ LacY LacA

FHi& &

‘ )lf;Agaamaﬁffzaé

1-22 ARFMH TR E LacZ FERERHLRIA

———
~EE

RNARA Hi4E & RPALE

;%‘%5 ‘i/_‘j'%:
1LARE EATH, EXRERAIHEELSE S
BTEENZRMKK?

2. Mg R SEA], M A AR EE KR X
2| AR E



HEG I Ek SHMEIZEAE

1. ARMENAREREEFEREINER

W KRG AEA R ST LacZ B 235 0952450 7] DL
T IGFT TR RE 8% AR A8 JIT ALb (%) PR 1 2 Si K ST o — S 5 [ ) 3 58 3
PP, L b, PR Oy S A% AR ) N LA AR W AR
HEL WAL, TERZAY) P IRAETERE S G/ . BIRKOF
PR RN BB 5 AT IR o IE SRR B AN W] R s =, MILAA
B 20 A PT DU PR 5T 0 A8 AR AR S, DG AT S 2l —Se i K]
Ik, XEREER MR RA

Y — 32 K5 OF 28 38 22 U A0 43 24T VR i 1) 28 R R R R
MR E . SORE A — R0 o 2], T oy 2R 2 N I A5 1
XA 2 A AT A N A I ES (K 1-23),
X Rh 2 T i — 20 S EOX IS 4E A SR I FRA AN SE AR ], R
etk , A S8t — L. flhn, 7EiG
RERW&F ARG T4, AR KT B EIE
ANIF A AV R . T A AR oAb B S TR) B B T IS i S i 1A
ik, AL ANFIZRAN G A00E, RPN, g fmpign B 1-23 BIREN¥ AL
55 LHREDHTEE

M b — B, AR SR LD R G (%S [R] 48 A AR
6], EARAS R AN ) B T BN IS B I 7 T #1750k, B 1-24A
R TR] (I 7R T S B 3 o R DR D 3 58 Xl ) G
Fo o Anp FERAENGEIE S X R A h ik, 2R A
KT, i Antp FERAENGEIE A AR b ik, SRR
GRB R, MR A ERE T2 (Kl 1-24B ).

HrHR
bed,
SR lab pb zen Dfd Scr fiz Antp  Ubx abd-A abd-B
%BQ%D@-.--.“.D u
(A) TR HER 5 B RO T AR N R (B) AnpBEHRERBFHEEFH

1-24 RN ERS MIRKEREE
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22

6 ;1
EREMEERENZHFERR

BEARTFAE A0 RNA RSBIELERG R EZRL REE, |
FEHFRTF EZI AR F A QAL Blde, ZRFGREFTIAS RNA R &6
gb, Wit 5 gahT446, Am3gRA R RE; MmILEEEG U244 RNA R
BB BB T 045 A, Mo LT A B 6 R

BEBAFRAE RLZABEMERRGBIETINF, HEFILHETHRIE
S eI, LA A B BRI AR AN RTF (B 125 8D ~® ), HLiAagaE
S5 AR A AT, £ mRNA it 29, 4 2E4 5% E mRNA 614k, Rewmk
NaT R 58 RNA 77, 502 F 4 469 RNA f BaE ALk, XATAZAR
2 RNA W4, A, HI2F URFHK B SORFATEERA 4 R R
mRNA, HRATEHTH, BTHFEKFGRAES X,

. @ @ ® @ ® ®
DG =- =— =— = =— -}
) s
RNAHij {4 S’ p— —| ) s — — — 3’
® ® @~ ©® ©®
JGESE
f ' 3
mRNA O — ja—— )
O@®06 6 0® 6 ® DO ® 6 ®
| Az | iz | m

et Qg wee2 Q) wits @

1-25 RNA AIZH#EREE

#FRTFRAE  JURE Y0 mRNA F & K805 2058 00 B F A0 xT 85F % R
1=, #lde, RF mRNA 695N IUH4P R AN RS, Aogi 2 RAHF, X
mRNA A 58156 RHRE, FASKREGTLRE, G THERTGAEF X,

]ERAPRE LA h b, BiFT A0 SRk, EAFEZE M Bk
FibAE, FRYRAERZALHGFOR. e, pazm

MAFLEBASGERFHRAREER, £FE L0 am &
BEK AR LR AT RS, £ W A, B, C =345k 5 /'S FAN
BRI S ER, RATMBET MG CHE, BA ook ngr
e B LAY AR, AR EAA AR RS

MEE (B 1-26), LIk, MR % RER T ) 3

B b Sk S A o A . IR AR T RS K B 0600000000000000000400000000000
A XL 1-26 BREFRFHINILREE



HE S E% SRR ZE S

2. RMEENFRIERERIE

Fhep A A A L BL K v, R e 5 A el s (1 5 Q
T, ERFIAM RS AZ R, AT 40 i B AR P IR
B AR IR AR AR, PRV RMIEIE (epigenetic ), # WL
ZAE R EL R IR AL, AR T B A Y A5
AR R B o, FZAHE DNA B L, A& i
RNA 5%,

DNA HEMft 7EfFnIEib T, DNA Hrf sl meng 2 &k A
WAL, BEASEG S &, il AL A7 i SR R e3R8 (1A
1-27 ). DNA HIEALREGE IR SE N RIB A IMAR T, IFRERE 12K
PR AL B R AL (5 S . lan, AARNLAE MR Ak FL
WAL & B 52 DNA HEAL RS, WLA A ZUR AR 79 DNA
ALK FfEfE2E 5, HREEERK AT MHETT, DNA HELRE
FEN R, DNA H AL S50 vl g T B0 f oAb A0 & & & A el
A% N, BEREET I ENE /N B T A 7E DNA ML R
SN AR E R Y KU

BEM YT M
0 AT Fe P o )
MR, MR T
1z 8 W 1
KA &, Mk
WK A% 69 BF 5T A W
DI EN ik
R FH AL b R
B0 ROk AR X
—HF AR T
Tk

JA BT X3

| |
ﬁﬁm ﬂgﬂ:
ANEAANAANNARARAR KT
CH e AR 1
Y m ¢%I y YN TeEEY
DNAEﬁﬁ'ﬂjl
e
SRL L JRL L UL [ e
Hmﬂmnmm SRS

ﬁ%%iﬁa@ﬁﬁ%ﬁﬁ%
Tk REHT
1-27 DNA HEMTERRER AN NREE

HEREW  FAZAE Y (P AR S5 R & DNA FlFCF
HEM (HI, H2A, H2B, H3 Fl H4) WA /MA, Bk
Z [0 — B ) DNA A, JE W AE fi - W A05e T rDUE sy “Hp
K" g5k (18 1-28 ), A1 FRENS S DNA B% 454, A9 DNA
T 32 ML N AP IR B2, FE LR +F DNA 4+ 1 45 i e M7
R T EZEH; M, XA RS WG RNA REES
DNA 456G, MR FRIR A BA T E L,
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EENH TR

H2A. H2B. H3. H4
B2 THMRH\ R i

H1

DNA

1-28 R/MARIUE (&£ ) M “&RIK" EAERIEEERA (4, 180000 x )

24

ERFRERTS, Qe b A T g CBESE . W AR
TE RIS IE MBI, 14 3 15 5 DNA 455 1 SR TR R R ARk
A, AT AR O T AH SR IR B ik o AN, AR 2R TR
ST I ARSI 1) 20 B P AR B K A A s HEEH He &
BEALIKP T, SRS N B 3Rk, ATRES | A R G ELL5E
TRAE

RNA Fu 20 22K, BFFEAN G AR OREE S PR A T
BORGHMEN, A B LR LR HEHE, AR
AN R IR A AR T H et (18 1-29 ),

A7
N

1-29 BBEFUERERFR (£) NMBANKBZEGREERE (5)

JEok, AN GRS R R AR S, REL
BERE E R b, TR SRR, 7 2ER) RNA ATREIE AL
Jr AR . A A0 A B — B ARRIR P AZ BRI ( Dicer ) AT LA
AP SRR AR RNA, JRRHDTHI AL 21~25 bp 1Y RNA J
Bt (siRNA ), siRNA 7] 5 —SE M GIEME k. E61K
H1 SIRNA A — 5860 A, 50— 5555 ] 5 AL B 4 mRNA
gh4, fHIX 5% mRNA #UI%], MMBHWT 1 #Eat 2, XA~
FRA RNA T4 (&l 1-30 ),



HE S E% SRR ZE S

~ o ”  WEERNA

-~ N

R

J{/\,,\\_:W SIRNA
|

77 oS wasan
‘\':_:_:_:

e
|

/"J\‘*\‘/&TA—’ T RNAL S

_——

o~ T T mRNABETE R B

1-30 RNA FiIERREREE

BHAFTEH, RNA FYCEA S B T E 2N 12k,
Ft i WUEZ IR N R 5 7= A 1Ak, IRFTZIEN Y IIfE
el R L, o n] DU RNA F AT AL 67 filan
TECHPEE (HBV ) G5 RIS E RGPS, Al FiH]
RNA L [ H] HBV [N FRIAEL HBV AYSEFH .

? oniwm

LAAAR: “ZRAB (ER) KX - EEFAFRETFINNRLII RN, K25
IE? FEHE S,

2LEWRBY AP AR EXATRTEREWAME ., 1 F %M HE LR RAA A
TH, mEFREG Y, By ERAKRBERXTRRFMAMEA P RE, Tk
KERA KB ABE T A RkE, mRANMIL Ey BEREREL T RMEI 0
HEE R RE, ARBREVEB2KYRUTRENSEN, FHEE, #HE
R R R R DD A R R

3.EMANWER LA REERER LR ZRM, IR ERMG HBRS LA K.
MRZEY (WmAMATE) BEALREAMML, EEEEARAGLTEEL
PH B RE, XAEEARERENENFREIEF AT

4. ki DNA F 24k, 4% B 54540 RNA TRt 2B k& rm it RE a5 R A,

5. BMYH, MR AXRREXATRLEY, REFA-AZRNIH, ALas
Rfvpt, BSXHRAFAAR, BEWNaR, NaHR—N2ERILE, £k
Y, EERANENE 200 LK R w7
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MNEETEREERE

HER—ALEFRAEBERBILT “ER KA T EDTEDRAIAMEE LY
WK 69 77 ik o AL AR R TAZHOAR A R PR A a4 BR Bl e DNA i 48 5 T LB
R AR AR AT JIANHT69 DNA K &, A& R AR P a9 DNA o1, 122,
FT3IN6) DNA F X TREAHAZ A H A R R, A RB|FAAaGLE R

2017 F =60 “EAH %4 (gene editing ), & —FF B A M3t A Ik R R
AT AR AT RN AR TREREK, TARBAGLE LA HLF—4, 3
DNA 5 F £ KB F A ZBLEASFRETHENR. BRI EIm, BT R AE)
89 K W %4 T B2 CRISPR/Cas9 %%, CAEMFAFREBLBXT, EF@i T
SCBAR R E LTI A s 2 AR,

CRISPR/Cas RAZ—#r 7 2 HETEHAmE TG &%, L+, CRISPR
S DNA 5F %8 5 N2 /55), m Cas & —FF 4645 245 2 69 DNA X4k #4707 %] 64
B, XAEEEZLS DNA, RNA B R B T4 eRER.,

EX—RANKEAZTTHFALIESR—K
RNA (%)% RNA), #% @ F RNA G4 5 B A7 Jud4l

A AR AP AT DNA B — KB4 at T e
WA EANGR AT, W5 RNA 5 Cas9 455, &
BA7£ 46 DNA £ “KAL7, F#3) B 47 DNA
K BJE, w1 F RNA#L S B 4= DNA #) — & 44
I AN A4 A, fE Cas9 EE A% A%, J+F B 4% & 1-31 EEREREE
DNA #) % &4t 474, 1223l (B 1-31), 2 )5, EMmI T DNA 15 Zhuh 69
W T, BRI R DNA A BB 340 B F £ 342k . i T % -F RNA #4942
A, FIAX—ZRGamiet ININREARE, JIIANLEZ miF A, ZAATET
MR B ES, AmEI S AR ARG — KBRS, BARES. A
Pe, MBZFFHFL, #—F T AREaEFERATCE, S5EmpiR A
oM ARAALE A, KT CRISPR &9 & A % 45 T A48 13 TS MR X 42 K B v 9 A
H2h AR R A T RE

TR R LA R, Blde, % RNA 8B T4k
Cas9 BALF| AR E, THRERRZETHEOGARRE, AL EG “Bie
M7, b, BEFEBEEEIAEZA, FCRBA R FE R A, @i KRN
Aol Rk, h R %K TR A B AR B A

53R ZH DN AR At
3@ HRNA



K EE
A & [0 [
g 2 iy=7/|¥%]

I v 248 L 28 i 1Y A 4 A0 DNA g 2 B9 3% /% 4 J 2 DNA, RNA 7 & 1
WY Z RNA, 4k DNAWEKBENZ 4 M RER TR, B, HL
DNA ¥4 F 3 L6 A-T, G-C R EBRXENH R A, WAnigd
18 J 1 AT B JR U A i DNA X2 fie 454, 1% 1% {5 & 6 7 & DNA 3 RNA
BT 7 o, HEZ DNA 3 RNA 4 T hat i B, RREMEHr T H
Tk . DNA 3( RNA o F # fT 5 4 i 3% 15 15 & 7T 3% — & AN S AT 2 3

J BB MR RN, 44 DNA £ 4. #E. B,

| RNA 4 %|fni # £ 2, DNA DR oy 7 RATE 4, W48
BRI A R B R M A T, R R DNA KB (HE) 8
A BEAEA, J55 45 HMEE AN RNA AR, TG E F
By R B AL A RNA, R, %744 RNA BASEHT T,
B2 00 mRNA HHARS S % ik & R, M4 mRNA & 8% %
CEERBELK, SIREEMIHREGREEMNEER, NAAE
BEE, BHEEER, BROBENETFEARE,

O ERF. SEAMIEHERRAT L, RERALHSHALE, T

| FEERANERRE T AMKPEGRGAXPRE, L2000
SR, M AR R FEE R AL R, HEFHELTFAFE
Mkh KA KL, HBEMARA KA THE KL I LN RN,
T E 4 DNA ¥ 314, A& & B4 f RNA TH#Hh4%,

‘ MNOHARBENR, RENWREERER" FHANBELZT T K
PR RTE, AXERTIREF, BELR, HEREFMRFEEUR
FPERE, LERZNRERHEERERN,

‘ AT DNAMEFNGFAFXFZENFAZEL N2 EEHE, =
NERREFERNA AWM EE, GRBREFRRETHNA T EE,
PR SRBOE AT AR 2 0 A
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1. XERFAEREESDF, FERITEESR. AAZL ARG TE,

(1) R FRETATIE, HRIAHEHGT (),
A R B R AE RS 69 AR 7 B
B. DNA # % % 3244 4 A5 48 ) 64 R AL 85 )5 71)
C. AB A B —F AL BAEG P RARHKA 6 =15
D. A& RNA RoBie b pahT, LRSS B4 kA

(2) FHEFEABADOEANARBATAS A =M REAEG K, FRFIAAL:
EHPZ AR T AL IAMEE R B ZTF, mRNA 4R MR F B 3T
Trdsdt ., W5 B Mg iR

2. XRFAHTHRIEL BT FE, £ S HIRBGR T 5 3 AR E 68X A IR
Bk, A —FATR AN A R AL SHWEE N, &Rk 1-4 P77,
xR1-4 WMBRHERER

B Y | @

ME | RNA TS | REGHS AEAES | DNA Bs | Jaim5%
* & o | 0 BE | s | amm
AR A # # % 7 = | = | =

(1) BESHRIAEFTLHDNA, RNA, B Rl ¥R $4, Haoir bk,
HE S ARIURPAER B A S AW “BAB T RTHRAMF LM R
T AESE AT A 7

(2) BT H\ Wi s Ffetm @ B 75 F R4 RNA Bife ik &
BE? At 4 "

(3) defTE M “REIRE RATIESF Z G 2D TR 7

3. DNA 3583 K2 —F A DNA 53 b A 2 sl ¢ 5 K, -
H 25 R T /£ DNA R-F LR B AR 27, B 1-32 7 R F
R EFRATRF A DNA K5k, D5 h&EE, @
FHLE, @, @F ARATE VAL 4L,

(1) FoAiZzBAFEagL P, 22T ( )o

A. %)Lt DNA 5% 5 X # 45 DNA /5|48

B. %)L& DNA 57|54 49 DNA /548 F

C. JLAMILRE, H DNA 53] 4548 ) O 6 ®

D. % )Ltg4F % DNA A Bk B 5%, o ka5  E1-32 DNARLE
(2) #RiAH DNA 38 LCH R T AR R 69 AR R R 7
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BEXR, EMHAMEE, —RREEEEARICEEH. FHEH
ZE, MMESEHRE, RILPHMFXAARBEHAIGN, X
EEMEENTRE. Ba, EEMEEIES, ERE2BEIHAH
NFERFHRE? FANEEEERRENEETR FEBEL FARHNE?
REERES, REANERZEBBEFNEEMNRER? EHBEERNE
PSR, B iz an ) Al AR IX 25 L =2 D 2
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F3Bfr
R R FL R T
BFHA 6 e EAR T AL,
- )RR R R M R gAY
‘:P , &}i/\il lii
FE AR R R FE 6
SEARELT, ARAE A
1 F R AR 2a JEL 04
e B 5 F AR
H—,
LR H AT
v ORERMEERSy
BL2|-F fmhe, Mol
i BT oK AR R
ik F K.,
MESRE
'ﬁﬁiﬁkﬁ%
/E&‘ "’f( I 2 }1 &
%@%ﬁa&%%
W BT
« F A EAEZ B8
S feTAEE A TR,
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BAREEEPIEEEREBETER FIEE

BT

To CMEMII AR 22— EhE T, ARfEARR R
R EEEY B EEAEE T REN . EEEAET R,
RS E AR, R AR 25 A AR R R,
FAH G R B ] S RO — Be? SRR ([EE X2
SRR SR

o]
-

R C
INREA TR 20 e, EARAHRAE
AR, R R AT N F, EL
BINEAEFENZIRENRE R TFRAR, X—2&
L ZE M Y e iRk B 2-1 BT

1u¢

K
G

(D A W ——
Nab g -

HEBL W -
(PRZH 205 YL (A ) ‘w ‘
) Nebet
_4§ RS TR
R A (20%FYetafh ) (HRAHI20%F Ge fufhk )
[ ey - =
I B BT
(R0 % YL a5 )
2-1 NEEAEMEEIEREE
E‘% '157 ﬁi’ﬁ‘:

L#EMNPNERT TR RErKE, TR
MNREERDRWHE AR T ST HAKENRE
®, HEEEXE?

2. fE A T 2 4 MR, XAk
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B IS (S (S BB B TS A FAE

1. R R-EREBEEBIRF S5
i)

1883 4F, ARG A it 8 (E. van Beneden ) 7EAF5Y
R B, T R REC T g R E H e, SRS TE AL
(ARt 2 AR R SR AR AR ] . 1902 4F, 38 st i+
Z b (W. Sutton ) 7EAF7E 5 A= 5l 40 i 1) 98 it A vt % B
T RIS 1905 48, Bz A b G R4 H il 19 40 i o3
97 PRV IHE 2 (meiosis ).

W, EAFE YR AN ) G AR LU T AR, — 5%
RHLA, —FkABA, HIEE, K/NEARME, I
EG R RE A B XS, BT ERR N EIREFEMR (homologous
chromosome ). HEPEBMEME AR L IRE 0 24 = A L RS A
—EYeE iR, Flan, ARGk Bl A0 2 B B4R R P
PeRIERE 23 X5 (& 2-2), i 25 AR5 g gk
BHBAE, HA 23 %

O T I
B 3 88 ¢ ¥ o @

66 &4 A §8 8¢ &3

s kX Y o7 ss

2-2  ANRHROPEMEIEAH 23 WRIFRREBATREE

— YIRS R R A PG SE A o228, 3 Bk
IR — R o5 (I 2 1) AR — o238 (Il 24
U)o WA 245 U A A0 2 (R B AR AR AN 8] 2-3 o
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56 I DNA & il 20 M A% R B O
B R R E B B 1
Ja, BEAE— R

FR et
B (BR 2D s A

¢

B 1 R A Gt e A i (o
s RGO 2y, mTRER A5
Hifk,

I T e [RIIR G R RO HES N B R L

SR T RRG AT, BENLES A P .

AL AT B, RS T
2 NG o 1 8

(A) BB —Ur 2 (%)
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HEY L

SRRl
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R

(B) WRECH — R (24 0)
e 0aE SULETNE
(Ze sl an i Ao Aot v BB, 40% )

B IO R A KR E A B,
{ER#E4T DNA & il ( 2 Fhi
AR, A7 ey i) I AR
o WA, 2EA R — Rk
o5

A~ I PRARAA, Gt B4
IDWSE S R SR NG B 1303
A ) R A0 AR

e IR 2R HES B AR TE W L

IHARGE 0 AR IN T, AT
kR, RS ML o

AR, JFE YR, 2
TR 4 AT-4H.
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2-1 EHRS S RIEPREENEL
p RiB B iw

BRAEPRE L RIE, EAHARRARRER, FRRERERERSI DRI
iR,

p o iR
4P R AR A AR
p BiBAS:

ENEA 2N EARREERN AR ERR S RIE PO REET N, EkaEA
HReEK B RS, HEREERKR2MAIT, FREREEREEAE, URRTF
55N

p RBIELZER:

LA BRedmatniERRLE, REAFREREERAN, AXRK2RE
o WEARTELE, RFEAMRERANNE, HH: BRELEERTHEE
PR BEHAT RS, NEFOREERE EEENRT,

2.9 B Rehk, 2R AEEFHIAFEE £, WEIFFLRLEE
AL E LA,

3. GH 1 BEREREELITT, HBMAR. WEFLFRERNLEMKE K,

4 XML FRAXN 2N =, ZTREL2R T T

5. 5B 1~4 %, BURKL RN AR HREERTH, UWEMELIRERMLEE
BHRMEE; WEEFKANTHRTNERA R, TR WELFREERAELEK
EWEEE N,

y BRESTIE:

. RRE—FRMBEILE, EARRNKE, SHMRFHENER LR, &
BT T, 2ERBERTHRE? 2EeRAREEHE? SHEAENERAHMT
KRR

2. ERWBE — KA BB ELE R AR AR X B, 3T HMNEH 07

3ARERMMA 23 R EER, TR () @D IS, ek bt
HWaAA&ZEHE? At Aa?
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2. BFEERFANEEEREELATFN

AN FE A A IR O S R A A W], (EMERERG 1A L 2
G LR Z G KB AR S A B 2200

=SS ORS T R AR IR TRG IR A — E8 0 6 i 4
SHACIE A G BE AL 1 W) GORG B 4 A 20 80 S 2™
A A AKGAINE, JF it A A — R A R O AR RS (&
2-4A ),

[ S BN R IR F ARG TR A M B D 2 o AR R g
VIO R e, AT IR 2. T AR DR AR 0 S AR v Y i
IS, 1 DPIRON AR 2 A 1 A A R -1 3
A (Bl 2-4B ), AR 2 52 hEmiR k.

K s \|\| SR \y
|5+ | 3+
YIRS RE M \I\I VI R \y

i DNA K #il i DNAE
VISR N& VIS R Q&,

. W

W B HH |||| wasan (Y W =
/N /N /\ / o\

wame ) T L Iy 1% Vv
| J l | | | i |

T
I

3N AR

(A) KT B A (B) BIFI B B
Bl 2-4 SEIWEFEREEREER
(7 T X [R] R Y (o A )

W, AT AR TRBUNIECE 2, A BT
RERE H D Brid, &&%%Aﬁ¥ﬂﬁw%—AW?
Ui ¥ e 2 Hoh B — RS T O 2R 0. X — KT IR ZS & g A
PR SZABAEHT (18 2-5 )0 SZABSE U , BI5-2x B ARG T 2EA
SAGINZAWIHGEL . OB T
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(A) iR (B) H&0NEEA
B 2-5 BENISHEERREE
Q I
WFEYNREFRENNSENS
T AL e Mk s B R RIS

Fatfp s, R F AR FERT
B TR 5% A0 2 P0G 300 B da e
(8% Tt BHEFEmpa ) 2

, 7
AR E AN B, BNE o) sk (B) AR R

BN ERZT AL, RATHK

El2-6 WAEYENENEFENEREREE

2 MM mie kA | ANE A (B 2-6),

FR A AR T HE

SRR T 0 R AL T T A4 A IEZR T . FEBR B R Ae & RS MR, BT

fEHy . oo R i it
) 5
E%oﬁf -
000
\- ," —ZE&
}' Tkt

—EE

— 2R
— %
e £

B 2-7 WA IEREE
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W RIoTHmie (1% ThhegmBIrEEmie ) 2
BB RANTmA, EF6 1 Ak x,
HImRATRAT 3 R LA TR R 7 At 8
HIEE, SHIEE A | ANt 2 MRS,
B MR M H AL L2 G, AW RIS
E, F—HEMNBRIL, T2 A mILETR
WEFERILENSHIEE, —MEmies I mhe
i%%&x%w Bk Z B AT TR, F—AHE
fok 2 Az aRe, ¥RA A RAFT FagiEL,
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B IS (S (S BB B TS A FAE

REMERLE, THETAARE; WAL TRREFOAT, Kb, 24
PET AN, RHOIAAT AL, BT ARG, BETAATREHK; EILA
TR RSB E R, A TR0 21K

? oniwm

LAREA “BRA - BE2-1" FHFHIREURR S RIB P REERNITH, FIX
NABRBKSREFLAPRNABRFREGRNTHNAATR, EoRERAM

A,

2. 40 J B e B R 40 B A DNA 2 300k 35 48 218 2 2 A 4 3 15 AR 2 ol 36
FAMNEHTEERYN . ERAMEEAITEY, 48+ 0N EeE KL DNA 4 F
BRAMARFELN (2R A LA, 26 2K DNA 2 FHEL
AN B H B AR ),

BMBRE S RAZHEAIRE, RAFEAFEIRY, ZE4AEFNKDNA FH
REGRERALRTEELTR? BEFTRNMBIANREEESRELT
A EWEE,

4 ERBARIAEY, ERFELEERL P ERELEL PR, THERNERA
7 L7

5. WA, HA “BBLART XMRHRNARSRTARAWHE, FHAH
EREFREREFREL,
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B, FREREE
A R X
PN e L c)
I, ABAF
IR % R 80 o
el P e
Fo B W 4 A A TR
] F AR 8 AR
[ AR e A
A9 AR & A

o PN Z P AT
SRS B Y Ty ik
ERE

E Xe% 9P % CE
FEAR A AL
TAEF R R S A
ERAFo R A,

<% 3 A LA T AT
F K 4 1 AR A
Yot B AT TR

;%‘%"5 ‘H‘%:

=REBREELSFRAERIEEME

SR P 1 A B A S A A8 Ry ) A B A S A E SR HET T4
By, BETHIN AR S AO R R BRAL G Y IRt 10 KRN —HF
Wz SRR, WOk T 300 i =, B TSR AAR/IME
[FIRG? X B (a8 5 A M AR I AR R s (5 B AR s LA %
B AA AR (G. J. Mendel ) 18I MY 422 SER E IR T
L ETSICE 8

"
.Q, @

=

- R C
BT E AR A R, AR
B xt 7 —Hpk B R AATRAY, URBTFRBF T
% (B 2-8) FIRAEMRANRANEAR, LPREILRH
R HRAE (@), REMERERE G EL (Q ),
AT B b E A By AR, X T A 28 By 4
T, SORAEREARK L BB A B AL B9 4
(AL E£#), BERMERERLE LRE, £X
J&, BEBCRE —FREEAEIK AT, R —AT
(&), RE-NBEZFAFENEBTNK, FH
HAZ AT FY

NI &M
<=

El 2-8 tEYRZHEREE

L ARZIEY, HH2EFEEMLRNTH? Lot 2oz e

2L PEMEMER T BN — R IR, EREFFRRLEFLEF, HY
AR T7 A e 1 7

3HAAHE S ok HIELRR, TReEMIFalL, BHRMUTFTREMEIRRE
RENB I E,
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1. R BRHAFUEEDRSIEN

IR VF 2 A 92, Hoh i BAGRIERY2 KA 8
AP R 5 2 38 SE I o e AEJR DA 22 B L s R P e T 4T AE / FAE
e =S S BV S I B R A R o 2 N Y 67 A S s DO P N
GES

RILT AR, IFT 1866 fE LR (HWZLTL ) —3C,
G TR AR AR s A B BT B AT L TR AR
A AR, B AR BE . KRB ESE, O MR
( character ); FF PRI FR IR N T EE (phenotype ); 4 [F]Fh A= 4y
— PR AR RIS, WNE S LA 4G KRS BT
PEFAEDURTESE, FROUMERTMEIR (relative character ).
MEFRRXZXE SR GH XX ERATF, G
ZEYI T G REZAY G AT RS, HOGTEBE DA MR R, T
BT 22 WAL R TAR S FL A MR . SRAEROMER 2], Al
AP T G AR R G RA (P) #7245, 19381 —
X CF,) FHRRERRIN i 2E, B2 —RAMITIHAR T o MK AE
F, iR PR PR oy MR ( dominant character ), A 3K
R PR PR BRMEMEAR (recessive character ). 4] F, FE K
HATHZE, BRI AC (F,) fbkr SO T s 2R R ZE M R
= (K 2-9), TiE/RE I APERD B (segregation ),

1o 2R T8THE BREEDTTRE
Bl 29 SEWMESEZWIRILRREE

(“x7 FORAPEK, “©" FRHAKL)
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HAR RO FTIF,
Xd-ﬂ: F]\ F2 q:']%%

o F8 R VAT 5 BR AR X S I B G G T SO Al b b,
Giil T F, o SRR R R SR MR OB, R B SRR 2
3/4, SRR Y 14, B8R 7 XA R AT T G b,
GEREM, F, PERH P TR 3 0 1 RIR MBS (e 2-1), B

wik F AR . -
ij%fz%% BRI
;Kﬁgéﬁy; TEMOEIE O, AL T RsE R Rl
H—A%ERER . , . s

T BRI, FERTENEL AT R R [, R T A
BG4 R AT 4 ..

X211 W|WI 7 WEIMERFETDIRE
(DN FAFRE F, kA F, =8 (#&) F, MR ELE

RN E R x BE2E eEE s (787), B (277) 284 : 1
IR [k < 4 etk [BIkE (5474 ), 4k (1850) 296 : 1
FrkEi w0 x LR A | B (6022), Lf(0 (2001) 3.01 ¢ 1
Tl J 25 €51 w|n < [ ST (D, W (705), A (224) 3.15: 1
FESIATN T < A4E ST TG (882), 44 (299) 295 : 1
3 gro x W LR gg(n (428), Bifm (152) 2.82 1
AERIERAL i < A R Mz (651), T (207) 3.14 1

©

N
o

we W o B
& Aop b

Gt
o

(1) AP eRE 2R (PR SN ko AL )
RFER, XCILMA A, BASHERE, WAL
FIHR;

(2) B XA IR AZ — R J PR ], 300 0] i PR T S 4
BE (allele), Hof—Ayte, —A4kart, 5 SR H S
PR IEAE T — BRI, SR AR

(3) PRI B— XS RLEE , — Ak A AT, — R A BT 5
TR BT Ry R, e oT, BARCT HRE B R A —A~.

MBS RZENAIBRE WA 2-10 R, X TR Sk
RANSZHEGME, WESA TTHEN, 2200 n Bk, &2k
MO AR TR & A T2, 2R A I T h & A ¢ B
Ao & TERREC 55 « BB T455 808 F,, &4 T 5
HIF T RN T ¢ BRI A, BTLAF, AR =5

F AR AT, TN S ¢ B R IF, 7 A A MR T

RS A TR A B e e ) — A MEMERC T BEDLES &, &
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PR TT, Te Mot =FhIERA S, FWIN TT: Tt - t=1: 2 : 1,
FIrLLF, RPN 2L 2L =3 1 1,

Wt ARl RS, RAVME RS, IR 2 T
AN—EMIE], WNEZEAR TT M T R RN E S, FATHEA R L
A N AEFE DR ZH RV E B EIBY ( genotype ). TT F1 o7 3X P A 3&
RS R s i e TS F ol &K (homozygote ), Tt 2L
AU MRS LIS T REF R AW (heterozygote ).

p [ES x 7
(TT) (T)
¥ ™ (t)
)aNO)
F / 5] ==
! \(\Tt)
®
e N
iy @ (® @™ ©

P G-ING
g
THALL B A2 R =311

B 2-10 —XJHERT MR 223 SRR AYIRIE Bl %

R SEIGRRRERVIGIE  XF TR ) A A R A AR A T IO IE
AR LT ARF RIS . TR0 UE ST I R Y SR, B
Az BLF I AL SE A AT 3K — R A5 T

T ABIRBEVT T I 58 5L 400 31X — S s AT I0IE . Tl g,
SEFRRE L AR A A SRR EA AR Cln o) I-172458, AW
EFLFE Y SR T R X Tt 24 1 ) — B orik. 4 F,
EZE (T B S5BEGE (o) A7, WREE AL, ol
WA R A SRR LB R 1 1 (B 2-11), Z5RASE T
64 BRIGMR, Hrbm=E 30 #k, R34 bk, HHBIEEE 11,
ST SR BB AL Y, R TE T R E A

5, il PR N AR SR A R AR B T A £ 7k
MgE, s — B ER (law of segregation ):
FEA DRI, ] R — PR A S5 07 SE R BT, AR
FEWR A 2472 AL B I, AR SE R & A 4, BE D 57 M3k
BT,

P mE ox &R
(Z’t) (It)
iy (D@ (t)
\‘ T (D
F, 0 /'(%T%)
N, t
£ /
Xtt)/
B 2-11 MR LINAYIEE
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2-2 EMEmEetRY B

y RiIEHEim:

BARNLR, EREAS>H. BRTHEILE&FF4F,
B LE G REEENEEATFRERZEN KR,

po IR MY
BUEF BT ENLT
y BRI

LENFAERE 28R T 46t

(1) AFRAZEFAB LT FEFEENERA,

(2) R “MTER", BHERXAFERNGET

(3) HETRFENTRY “FHER", EXAMER
BT R, BRATRETR, Ad “E-FR", BN
FHHE &L,

2. EMAEH BRI &7 £ TFTRE LI AT

(1) ¥AZFRARE, RTERSERRA L,

(2) BEFRFENFTAN “BFHEK", HE “TRA
B I EKRT R

(3) EHETRATER,

(4) FRITLERFITR, EFXFALEFRE, FLENRT.
FARAMNKFTHELNMEE, FHETFE RS LR
TR T,

y BRESTIE:

. EAENT BRI AR NAL, HRMER T4
FRMEF R TR o

2. FF RS E H 100, 1000, 10000, H£ M52 H
EREFETHERASBELNEZHLA? AT LBENERET
H P 5 7 e 227
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2. FFUBENEBHASAFERNREES

R T RS W s B LA AR R B A A, W
PR RIS . A3 BT T I B R IR P A IR . ]
2-12 R, YOEA N3 5 B 60 [ RN 2% (B AR, 4238
REIFF (F)) #RRI B EERL, 1M F, A58 280 F, dilh
BT 4R AL, BB 315 R, HE AR 101 kL, SRR
108 A LA Ko e e By 32 r, HHefl4zir 93 :3 1, Hrp, 1
(A% v S S S AP v R O S i A W b v S S ki
JESEAMFE R RBA A

? J

P \) e

X
B[R l LR

B[R
®

‘"® © @ e

wEER AR SREER SO
315K 10 1AL 1084 32K;

2-12 FRIHERS MR R LY R R E

H TR R — 45 SR RGN TR . AT BURE I
FERIRFEMR (B SRR ) MR BT,
SEATESFIBENLAL A, TR A FHEL T, HAS R 745 & LS54

MRAEIX Eeise, X FiRZ A S50 i iR 8] 2-13 fon. F
Mg Y SRR (B ) Ay R (SR@) B, MBI R
S CIEDRL ) e P (4kr ) 455l 2RART] 74 YR HBERC T
Al yr (NEERCT-, PIELS A =AM F, JEEHER YyRr (B EERD) .
FE F) PR TR, AR Y Ry 0B R AL 4rES, YR
v 5 R r AN, PR Y945 YR, Yr. yR.
yr WO, HA& S 14, Hrp, YR F yr j2 5 AKK 7 A e 45
M Yr i yR J& SRR T ThAEAERT A5 . MERERC T FEALES &
PR Fy o 9 FREREIRL, Horpg 7 R R REAN R TR A
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k&SRR R A,
JEF, ¥4 5% 57
3| R A0 s

B 2-13 P &= 89 45~
Moy kAR A A
HT, RIS
Mror kA A
E e AR

P pegeAlElb A SR
(YyRo) Gy

F, sy smegh SERN
(YyRr)  (Yyro CyyRr)
55K 49%1 SR

& 2-14  FHXIFEXTMERATNIZZ SE
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? J
P O | gag
(YYRR) (yyrr)

| |
T ¥R ()

~

F, A

TGy B R EEgh | SRR  gEghi=9:3:311

SRR
Cyyrr)
521

B 2-13  MXJAERI PR SLRAE G EIRE

o IR PN AZ 0 S 5 AR 5 A B A 7 S0k
50U R A Sl A b AN 2 AN S SN R T B2 S
@ﬁﬁ*ﬁﬁﬁﬁ 14, R 50— (& 2-14),

TE IR & BUAE BT il 98 1) Z2 R AR AR b, AR
ﬁﬁﬁﬁﬁﬂmﬁmﬁﬁ%oﬁkﬁﬁ—ﬂﬁﬁ
HBEHREAESER (law of independent assortment ),
X — BRGNS [l oA b ) PR X B
Pt DL B AR R, FERC IR G R, A —
X FERIA% 4 85, A ol iE AN TR OB 5 AN TR) X
Bl B A G S
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HERNENSEERERNERLD

ERBRZAT, Gk RCEHOHFEREANS SHER, i
ARFE%, REREAEAE, BRLARSD. BRAEARANREARS, B
T A A A fe A R B F AP I, BRI G4y X B,

F—, X FBR, F4ERASM—STAAERN T, XA AR A B
TAT R AT T AR AR A A R, I — A S J P S BT A R
1R

%=, ZRRFERIFGENERALN LR iR b, AR
FHIINTHEHL T, FIHT RSB OBA, AT ERGERB;T
T =5 H

FZ, ERBRZA, WEBARRGILER: WHEGREDRAETRAE AR
&, FRESGE—FREBEGIHT, REBST. 2EEROBZBAF T ZA
W, BET “BEXEE GEA, XA RERGEEZELEEEG TR,

$va, FRARESEEYRE— Rt tELT, BB ET “REET
WA R “REA” WEY, FERBEELTROFAEDNAY, mAALGLER
UK. RAZBHHEMEE, LRI THEFOLRIENT 5.

IR BG B RA A HAGTFRERBEFOLGE L, HEGE,
B — b K KI5 B A AR B B A EAL, BB 1900 4, 28R A (H.
M. de Vries ). 72 E #4627 (C. E. Correns ) Fo 2 A1 6941 R & % ( G. Tscher-mak-
Seysenegg ) =LAt F FAR IR 5 R E Wby, KT 30 % F07 ZIERKEH
(M2 218 ). HANARAGRE] b5 b i b 2L, R4 AL NS
TG ERSTFEER, E0, BHEFRA—ITIGFH, X =8 RE
FRT, BEFL, RAFREETAL AR RIS AR E, AR RN
NAF T8,
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B (ReER e 2R A LARTHT )
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7
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1. EERHERIRERERE XY B

1902 4%, Bl 5 e B AL mr e b R 3 TR AR, Bk
W E PR S Y R R . ARt 1 ~ 22 56
i, AR ARFEIR G AR . K/ANMITE, 8 TR Uk,
WA 1 PRRRMEIR G AR (XL Y), TBE. RAONRE, JEFHE
Jua i, MR PR A R G e AR AR R A, iRt ik
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( T. H. Morgan ) ST iEA 7 B9 R i 2% 52 S0
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£ e
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BYER Y efk E3A B RYSEAEE, HE 1 & X QOfR
WA R AL E BRIV LLG O H . Mg MM & X Qe o ik
WABURIEEE, ARINLAGEE. L, 48650 8E
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R
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ERAREFABNIRY, RREBEAFEFEZNML, AXE,
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AR AWALSERE ),

(2) mREAARFHRFERFLETR@BE PR ERES (FFPA45ab=h—),
AAd Haa MRFEZ, F ARG, F, PRRAFEAR > HAL3 1 89RH
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2. MER TR AR, BTN Y E, BRI
i (MEEFBEER —RP), 2RI PERAL M, BELH,
AR -, FRAE AT RS IR HELEHOHEERFTZ (M),

(1) eREREFHEL MBFATLL LR, TI4HEEFHGZ ( ) Bk )
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YER
B. iy E I ALey, IR R et M 69 B AT, TR . TH
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C. A MMEAFARIATLER, RAKMFLEIENK, XRELALLEY
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(2) BFREI, MegEERE RRGIEHE R disd . ZR4F DD 5 M &R,
MM B3R 8 A AR B 28T o AL, BBARIEAFAA M
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L RAERE LR, RFEX —4F4E, FFHMRFHRERT B R T L

o

95



B P IE S B

3. RMIRCAH T HAETAMNEAR, IA— R LR EHER L 2-3 Fir,

®2-3 BUTWER
xR FR
A3 1 (2) # () I (2) #(s)
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&gl ZHRMMaR | AEBHMOR | AFKHOR | kG KMaR
RNV I} 1l I

(1) EEFPRH@G =T stk F 2 S A R A L ERE S 2
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-
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1. st & ® A/a, B, ClcF DT T, %
RIBT = 5 DA A T 7
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1. RBHEEHASTSHERNERES

TEREC 2 AR, ARFR G @AY A i 25 0] S 25 il
AR RN F R &, = A5 B 2 M 2R
HERA, 2R EEILES S, G5 O™ EART
PEARHTAE AL, AT AR B A S . X2 A #h
A E AR (TEXMIEOLE, Bk 8= A
L Getafhk DNA Ry 5 4 ),

PIRh e g R A2, T e R g 25 AR R A
g%, TSRO HEE . N fERE,
AV 53 M 32 RE 1 FH D O WA PR AR 5 5 00 AR ) 2 REPE Y
PR AR L

TR A= Se e, iR A 4G 7 AR i AR SR A,
AEEE N B IAEE R DA AR S R i
rase, MENERIEIRE SR, Tl ik 2] bl fh
RESHE, 2501k, WX —Irk e i a MU rshi
Prgran e pln, FEOEERABNE, 2 Hyvatisk, HkiE
iR . RCBAN; ZOCSERRESER . R, (BT TR o
BHE R UL DO R | 200 SR AT 2858, D42 20 AR4F1%
A HAEME AR A (18] 3-2), TRZANTIEZ .

2. BRI ERSBERFEN

TEURA oy 240 B b R A ) e MR se U B, P B e (iR
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JRE TR AR A5 Sl o J K 3000 M 5 o DI B S M e 2 2
RIF, AR KB IH . ] F, MESR 5 0 B 5 i) SR A 7 58
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FEIN Vg 5K B HEN B AEF — 2 Qe @ik s AR MRSk,
FRIBHEN v S BE LN b [F1E S — SR g (fk 1o 7R 200
BB T, R ARAK) Ve BN B RE N H b E e AT R
MG AR — &R 5, MNMTFEA R —AE T [, A
(1 vg F1 bt zx—if HBAERC T b . 2SI F, i, X )8
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RN H e, S BEEEH (gene recombination ), il # ,
JEARRR— TP S AR ORE N B, HE—K§ 6
RS SUH He— M Hvh RO S AR IH IR G ik, AR R R
e, AT/ DT AR AR R F



HEEHE R T RS
48

B EEHN IR

FFFAVRTHAE M T RS T RS HTEERIIAZ (H3-5),
AL, defTiBF ML EARG X LR, A AR TR WIS 0 ABIEHER?

1931 4, £BEREF K2 (H. Creighton ) =% % 4k# % (B. McClintock )
FET —HERLESK: EALFIFSEERTBEIRR, —FIFTLERBEEF,
W R EFELEATEEERE o ik AR RO BEEAR W 5 —%9 5%
ER— AL ERLE, F—b T AR EERORE, 2ERELTAETHE
H e B R Cfork RAFER R A IRELR wx,

ALiR EREEHRAFR, SRERBEET. FEEINARER 0 2Rt
AT, FETRY, BREWZREEAFRRLERHRGEAR; REHIAT R
VH I RAR T G A R A, B B T LR K LXK B AR A 6 e
Jos A BE—FRTAREAERIMFEERRTEY I FTFEER (B 3-6),
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C @ @ @
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oAb e fh—r i
A B
Wxi | l |

35 DHET AEEHE  RABR
MBI IR BT E3-6 MIEARFHRAOMNEL
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BA 5tk

1. £H 3-6 PARB M X FRFEEAR Loyt EEE

2. KER R el TIERF R ERTHRN 9 T LERLARXI IR FHARNE
2R 897

3. X — F IR AT 69 551 2 A A AR 9
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FHABRE T4 FRE?

2 HMEMEFLRMATERREL AR X ERRELERE, RELPH- AR T
i, EAXARFHILAHTLHET 50%, Ko R E,

3. BRENAKELTIE R (BBEE) FilE £ HA R (bbee) AN A R R, Hikit
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53HT “AMY AND HER CAT CAN RUN” #1 “AMY AND HER
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IR 4ARE M (

N
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A EETIREE (H3-7), BRTampi

A EAMET R EMERBE, 5 RALEE B
. BRE, FERSSFHAT,
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JFEI B
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AR KB THRR
RE, THFEIT%
6 A T 2 AR B
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< ARk F) R SR e 2 4L
HAH A Z BRI S
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I HRR AN AL A 91 AT DL Y SRR BRI A —
BRAERNE, SR EET R A, P RESCEE B 4 Y
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T, RmERGEARRERPRKTX—AKF, ZRZRAARBIT FLE—E
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TR —AFERM S, A A8 AR RS WAL A 21,
RASIE A AT 2B, R [R]— (57 A Bl 2k A A2 B A7 22 ]
AE. flhn, SRUBLLHR LA w7 Fih], XEATRIIR (4 5 AL A 3B
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FERERSIEMERTR

| — AR B A e, Gy iR B 045 A B R AR E
. HERLRE (L. EWRSE) EHT, Wi
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=)
gﬂ‘l‘o

Xt AR (2n) W, ARME AP B AR H LT ik
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i | X AREEAFERE LI T A Fe AR AL X iR 4

307 BT R, ##T KIWIERKAEGF A, T weE

RARAGE IR, ARG ERL R TAEE T R BT,

ERpFRE (B3-28) RAHMAT A EEAERE S
X, BAETIMEA4FT .55, 6 5F 57, A, KAH
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WA PRI, (E Ryl i AR PR R il A B 4t T T RE

e A 2 h e o R B B M R T s, AEAE W SO 2
e[ ARG A T B U™ B 2R, g (o i s
R ILE S KA, B AR, dlRE SR B e KM
B . BOMEREFRS (WFREGEE) 55,
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A 2 (e Bl LU AT B

2. REVRRIEHEAS ARG E &%

SE ZHOB G I R R IR, — BRI PR A A
AR5 A M H RS DT R H . 35t AR 2 e KPR,
{EL AT DAASUR SR BCHES it A3 A 0 AN Y7, R nT B R AR 35 A% Y %
S

BIFRFEE, REENEENERES REEFNE.
BLA MRS = AL 55 R MEEE R 45 05 15506 &R an &l 3-32
TR o 0 2 WS TC 2 (1 B 56 DR B e st A% 0 1 0 SR S 8 38 o 491
AR A R DRE I P97 3 R b Bk it A, e DL IR IS I 1Y) 2 9
RO ART SR IBEC Y 8.5 51 13.5 fi%.

WA SR
| |
| | | |
L " i Y
L X AL
| | | |
SO LA . R LB AL
| | — T — |
QELEEE | | Sk - " A LA
O k| | T B (3h) IhFie
| | | | |
cmymssiakey] [ sk G S S ALRAY
O Th| | ) Tk WL | MR (5h) T

[urmsz [ xsng * SRok0ERLE

& 3-32 MFRHBREE

IS, RTLL T g X0 B i BR B RIBE AR L, LA
i e I — LB P&~ N AN H A T R R AR SR, R R
AR B S At 14 i

ARG A WA TUA: . Lol A J AR BUE 24~29
%o WE LA ARSI, TR 35 ZLE, UL
RER AR A Y (AR B AR RIE T . T, Gl E
Xt Ty AL BAT 2R
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BIEEW X T LU K A (I A
AL AFEBAREIL. AW L), Al e E
VU Sl S R R S o A T A 114 e 2 XU e 3 7 4 i
AR EASR AR AN 3-33 Fra. fltn, AP R PRAE 2 — Fl
RO EYEER N, —XERBIER | A AR N I PR S
JURYRIAFEAT AL 25 40, AEURIOE RO B LRI XU 28, AR 48
HERT, XS RIS BN FE I R HEAT 5 A AR, ABITRY
TR Ty 25%, RHEE BB 50%. ik, iR
HEBGX NS RN AL SRS WiE T4 T

A EN LI PR B & i 7
e TE LT 3 it fH

B 3-33 BESHNERER

FERIIZER  rTLLE 2RI AR, G B . iR L40 S
AR A M IRRE AR 3B S5 X IR LA T TR A WA . Y fd s A il
FERREMAE ([ 3-34 ), Bilan, Zardbfr 7 RPN ER JRAE B4 7 1)
(RPN, A0SR 7= i 35 DRURSE I e 6 )L s 3880 3 A
(g, RALER, WnTEBUEE ; REmgs S EJL, W
A AT R B — 2 T R YT

EER TR B
|| B e AN LB
bt
-y ?@
FUME | LRI ﬁ¢ﬁﬁ
R LA
LA e \
N L —
IIIIII
e ALy 17

E 3-34 FRIZHTRIETREE



A 2 (SR T LU AT A

WIREFIFIA R TFIR b T 28 Lo ML AR W] o Y i %
W, AT LA i SO D AR R AT e Fedn, SR JHE
RS S PR I R e P R R IR SRR, IR IR AE 4 2 I 2 ) s
A LE N R, DIREAR AL AU o

AN A PRAE £ 2 i AR AR N R R G Y A T R 24
BEGREE, PEURANRNE RS & PR, EEP R RS,
W R B RG . R TARNERAERTE L, AERBURZRN A
FRUIRI R TR e O K . R ENE AR B ST BOR AR, B
£ 2009 IR [EHUR 3h T AN R PRAE S LRFIR U5 #h B
R PR A BRAE AT A2 S8 L S S PR (IR N = IR BC T Wk, 8 X

BERRIR % T FIRE .
@ /HiE
T80 DNA &5
1997 5, S RAHI A ERHE
PR TR & EFHF (et 1) (Lancet) Lk

EET (Blath b ik b AEmsIL
DNA) —, & REZAINLZ4a MR
fo v A A R B B5)LE % B DNA (A
3-35), feskiah b, £~ 5 DNA

e ST BMMARATA, ERWH, R

< BEDNA RIE Fda kA A, AR #— K

BRI A4 10%i JLADNA DNA | 5 3 R 38R 91 B e P 64 7%

B 3-35 FolFsiiliEATREE # DNA i & ( &2 6 )L3% & DNA )

#AAMNE, FESEMEETEES
M, SR AR 4 IE UL EARE B R EFF
RRABARC AT 21, 18 Fo 13 5 F EAR ARG ARG Z A7 5 &, 5 W7 B4 & 5T
A F) 98% vA L, R EF B0 R MR S T ARG ARAR I T A3 B da A iG L R 8945 E
BZRAR B AR E T ARGk, BE 54 (>100kg) RFE-FH (<12
ZR) FHUT, B Il S DNA 043 T A& T 4% o AR K -F w
AR, HREEATHARNRREREERLETFHRHERRAOLTW ., AFR
MEERBE AR B ZHARGEMNEHE BREEIRKEACE, WHLRETB LR
AL JR 5 A 69 A B AR
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AEE TS

ERATREZAE
B, FAiE Y X,
4 Ja g iR & A IR I
RERZE, BARAR
i B AT AR &
# Faif) & L5 R BAT
R, ARz Ae)
AT,

? ElF# il

On,

3-1  AREREEHRIRAEDhHITFREE
p EE B i
L B E LT LA REER, FERERRITA

RIBEMERF T %o
2. TRILME LARBEROGLFAR, EREAXKE
DT AT G 4 o

3. @AM LW, RBEHARMEERE A RIERE,
T B & A2 R T R 2 TR

y BHIAE:

L SERB R LRERG N EER, A, Z8E
B BEALNAER G AMES,

2. UANAh AT RAE T, B ERXw. XAH
EHENEEEREFRE, RBXTRAEMXI, LI, T
B RIE Y B AR MR R

3. &R, Wik, CEEEIR, #FERKKE M,
TR AL R #EAT A R B I A H07 B9 2

LR aRMERR, KRERFAFLZRA? ARFR: “RERERSL
Wk, BlhatREENEEY -—TAREREL.” MR ELG? X

a7

2. BT X RATEBRAPGI RN ERE, BTREFD? HHAEE,

3EBAAMNE—MHREXEMBRERFIMNE RERRERER, —HX
EAA—NFERNRBAME, EEXNREAMUBNGRXERAYEY, I KRE
ERERFEMEILABRES DT ot BmERTEATRA,

4. 2 [ YR 0 3 B 2 O TR o T A A S A R A
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S B
A & [0 [
g 2 yiiy=71/|t%]

T WMEH AN EARFE, TR FRMEZE LR £
Fo RBRRFRMEWRTEAMME, MRFLELMTH, HEEAEHRAE.
EFAREMPERR R RO L F T REN, K2EN SN,

‘ BRI RAEFERREREANEHAMPERR X TR H#EX
ek FRAREHRAS, TRERNEFRAS, N7 EMEARF L
TR, XBTRARRTRE. THANS, BEALREMNREEES,

. DNA 2 F # R ENH ., HEASIGKETERRE, W& EHEF
FERBK, BREWEFORAKRE, RE TR R %S TF7,
MR EaRNENT i, RERREMEMNEKEE T REELF,
REBLFEGEI RSN EANKE, SREMERXER R, ARER
REFREERRFHNENNMEELAE, EERBAW,; WAL ZHD
PP AR, BRERAXTAA ATHEXEEAREIAREHLF,
EEMERERMBEM T ZNA, BRTLSABEHAR,

‘ ERARBTMPEEREFETIRAXBEROKE ARBREREE
REEGER, SHEARER, REERF, $ERRERALATE MR
B, Honfrat s, BdRftriE, FHHEURFRESRF
ik, THEHEMBEERORE, EEBTELEER,

. REFFRESH T, WEMEYER, BB FLERREMEEK
R, BEARTMPEERFME “RAS", RAVMLZ T 2F A K7 8
B, BAEE, EaM AR RS. R, AF@ A EHL, D H
RER, RENEFWHELE R, HEMEENEET X
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TEEHNER

s FUT
N~

LoERAHERL AR TG TRREQETREAL, ARRE, FEALF,
BES A ARG O HASAREERI L LRG| ARG LR FLH,

(1) AL AERE TG REE T, ML= AHEE? LR FZ DNA 7
AP 0GR 7 AR G| ARG T R T AR 7

(2) PR IEG T F | STl defTild LR X T F

2. BHIRMOR G /B, KA/ RBEF ARG R R T 5 % &k
E(FFER), ok FR KA A THER, HMERBRK S R P
FREAEFERIX LS, MR G HRARIRE b0 2 5 KR 5 LA
72 F .

(1) F S, MRET AL~ £ uEB T K B A AR LL? MBeF KA A AR

(2) 4R F, 93t RIBANE L HL, FAWMF, 2 BIIRERA? 2RI 9:3:3:1
Wl h? A A

(3) Z2xt F) ARG A B ABAT M S, W) 535 A ARG 5 AR
(R “RAR” “BR” “RARFR"), ARAZ .

3. WBIRE, AHABEE ERAESHO RGBT ), —ARADRER, 3
— AR AR R, A EFR (FAER), DRFmIR 3 ANLER R,
(1) e RAEEFRE DIRDRLZGF PHILT DRAK, TieyREL
o W KR
ERE W TR TSR (RRE B EREGHE, MMERPLER ).

(2) ERZEABRE L THEGTRT, #0ER 3 ARBZZTEE, EEN
AR AmEAREIR— AR EE, TEARRAEE EARAGRE (X

B R RAE, ML RFLER ),

4. AR 2a ARt — P e EARTEM IR AR R, R BomR AL B 69 e AR 3R
LM ERE T AR ARIREE, AR EFH T RE L X T
f A E A RIRE T, RATFH PR ramib s THREIR, ML
WL AT A B

(1) AARTEFLAR, a xR ERE, FENXF R ERHA R .
(2) X F k4268 32T BA4RIK 20 I 3 e 09 408 52 2 , A Eom A R e R
P o
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sse

(3) 2o R Ty oA P A IS tm 0 24k 7T R, X3 X209 32 F BARR e R
s 6 HE R ST , R BRSOk A R e R o MRt
RAT 72 AT e 5 04 U AR 27

5. FENBRBHARCHFERRKBEANTFLEELSA, REFERMES
B, RAREBRIERBR, ANE AR R TR EF &, Eamie b 3
ERE A e (B 3-36, BF AL BOAIRTRRRERZ), Ak d
o B RN, AN EE, ABEFRORENRLTEEN S,

RETFE  KHE
(AA) (BB)

I

KFW  FEIEE FHIA-02#5  FHIA-03% & F4HE
(AAA) (ABB) (AAAA) (AABB) (AAAB)

3-36 ZEHREEBMRRE

(1) FERZRFIRPEANEEARKD TFHA o
(2) e RXBEBE AP, A—3HH (o AAAR ) ZLHF6, LR EZ

o

(3) XA E Bfpey R L b BisArag K, N L RAE,

6. EMEAMEFHRIBLH N6 F0, AAEFHZT, 2THRINEEZ
BT F a0, EAEDIMA THaE ., QT8 ERSES, KK
LR, TREMNFLRFT LT RIF; Qa3 sl &M X a0 X5 7= W
@il d R FEKIFH LM, FFtiT £ EREE . DNA 947,

(1) ZZEilh: “RE—ABZTFREFW, EALEHFE LRSS RN
AX PP F AT IEH, A A7

(2) Q. @FAkd P, X kmipdtfTH EREE . DNA 547, LabBgEit
SAM ) Z 6 B g5 R A7

(3) wREFDOHEE F, iy&%éﬂfwm%”~u&%¢ LMK H B
i, REXALERITHEQ., QFaE, A4

%;v
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TRREI, NEF 1754 ER L NF-1 KR 5 egib 24 495 % & (NF-1)
ARANERS ER M EFTEABENRIT LT, ENF-1 AREARERLE
HWEETRR, THHSATHMNE, B 3-37 08 REHAT LAY NF-1 AR
REFHEWMBEETRBAEZRZ095 W, B 3-38 7 NF-1 %G5 MM G %
%, HE P SOS. RAS A =A8 %09 E 4% G i, GDP 2 &% — &k, GTP 2
B3 = BEEL

N~ AL

[ ] mamee (O mwktk | et
D , B RINF-1E 1
BEgE ) wtbwk (GEERINF- 1 i)
E3-37 REEERBEENRILE E3-38 NF-1 BESEMMBHNXEREE

(1) ARFEH 3-37 0, Zatmeyassr XeET ()

C. ¥ H G IRTGMEAE D. 4% X # &R e k4

(2) B Il-1 9EBEARTETA (DA A, akTEH, FREER); 4o
R i AISB, TR BRMEE A o

(3) 4B 3380, THASRTRFHFREAAEAZEMNEOA( ) (5ik)
A. TR SOS L H MK £ 8 xT Ak e
B. RE W R R mf P AR NF-1 AR T AR TR
C.RFH 1T FTREKREF 1 S EERLESH
D. TR RAS R H A A % %1% RAS & & %4 GTP ¢4k /3538

(4) FE Ak EaA DNA R, BEALEOFEEXRA, SRR H KR
ik (BPARRK) LRHEAERE, RZHAAR, £-1 5 EFAME, T
RO T 55 17 F R EAR L, NF-1EBPERRAEMEIETHAELAE G F
LOE, NFRBImAOBET , B

[e]
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V4

EAXEENXINERLE, HEEREFTFZZHDNY. BY
MMEY. EEXMaBHNEYET 1000 5, EERZYMAK
WENXBBARRM. TIEREKLEANTER, REHESHITIRNE
F, BEEARBEANFENKINKRE, BEARNEYEESE. &
7, B, CEYMEAMBERNE. EEXEFESHENEYYM,
ERHMNNEXNEEMAMERAR. B4, HIKLWIKFEZSHH
MMREEERERMAY? E%mﬁﬂﬂﬁf‘?\ﬁ%iﬁﬂ’\]? N2t AR
RIENTELEEYIHRE? ST, AXXBEMEFANR?




JFI B
cZXBENE, JE
A,A lib—ffxfﬁ%;‘
%%i%%%n%
A4 F R ACIESE,
KA LS EHBER
Bl eA8 L,

18 i &k Ay A E
P HAT . JARFIR
& INIRAEM T
—MFe £ M, R

& RIS
JRERE

MBIt FE. ERF
Fo Pb A 3 AR R
AP B S EYHBER
2Bl #9482

« % A % 4 £ DNA
LML e #TE
R 5 @ B A F
% L RHAE,

;%‘%5 ‘iﬂ‘%:

SHILEREVREHRABEL

At e ERE RS HE, KA T2 2510 Y]
FHERIEAE . A St BRI R e, i

SAGERAIESE, FARRFE T R T i, RATeER R A
TER. RIFEFMIRAIRINEAM, BEEHTTEARTR AFIRHS 6
RIE, Bk BEERIA S S A B A FEH G, XFERIE
PEATRLE? QeI X SRR BT A AR

N

LB “Cc AENEX "
TEAMNTARFREDH T ENEEH
o m “C EA TN M, FhENETR
Y C, M EEIERK. FEKE AN C KK
FEFER, FREESHEHWEEREL, HE¥
FH (BATERRE —FHEmE) £AEE, B
M, AT EEA R K C By A B T A
ZEMER T AKER (H4-1),

2

W

5 s
2100 =100
L L
o RE RBE
v Be 50 B 50
£ 25 9% 25
T Tk H
o 240 i
% 0 5711.417.1228 s 0 5711417.1228

Al (42 A (-4
B 4-1 NEBHREAN C BuRNFEREE

1. 2T EHE, WEF"CHRAEZER—FAFTELDE? wRAEF C
WA ETRE IS HEE S V4T

2. RANEFR R AFELN, & CRN, wfRTEE W N B 18 BT X
EMEFWNER? T K2 ETFFELHZELERLETE, "CMNEETHAF

TR R 2 A7
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EZHNEEZ L YA G 5%

1. (CEREMBCRFIRE T BT

e KA R, ALY RREZ KL, BIERH
ABRIANTE T T2 g BB e 27 et
AR IES -

WA RIS , RAF TR PR Rtk | i),
PLACEN TR AR . FRATAT I — T . fEFead, Rt
eyt e shdt TR, R BB ERD Z T 1E
XRREREE T, RIER A TSR T ok, S n AR,
PPV — R ZH DI, M BB . A S5 IR T 45
fEmif A, 22 TR et (B 4-2), YR, gz, B
Fefl . BENERRELIZE MR Ty 2B ife A (181 4-3),

(A) BRI EA (B) Ftbm
4-3 AREEBEMLA

TEF [ ] 7 PR L X P RAER I, K A — Lo £ LAy
AR, B EERISE . S0, XL R AT 2 1.8 AC4F R
B LIRS A (K 4-4), BTE, WA K25
TIRAAE AL IR b, Bk WA g i L s
PERY T, FA Tk n] DURECT e T4 B L Y355

R, AR )2 P A AT — i R .
WE, WRE. O RHE e A AR R A R (R
A, MRJE BT A B A BTSRRI A B 2k |
R AF . FRERNY L2 RIS 1 P AR B HH A DU =, D
s LA 0. A — MR R B A AU AP AE T Bk
S EREE R A o DRI AS iR 2 IR 12— Mg, &
JefEH X UCAFI A R TS (] 4-5),

Bl 4-2 HRrsiRitain

(C) ZJEIEn et

4-4  FEAAPRIRN
ftha

4-5 NBRZKIRG
HNRELaE
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PRI

XA [ A A TE S 0 FR AR BT, FRATT SR R S HE T AR
(IR R, LA R (1K 4-6): sl it A 200, Blee g e
AR D AR S B AE 24 5 800 JTAERTAYLAAL s B stk
RS B R 20 0.3 m, TFEBE M, A 4 BE; AF5E A
Vi R IE AT E A /N O ARG, T A A 3 A IR R
MR ENT, DLt py o . A Mk bRy FAR RS LR
Ak, —FB A TEAR AL R AL R A B 5k R RS AR A AR IS N
DR RRIEEAS A, 4 BEAE R 3 B, fea 28 MBS A s, Bt
Ui I BURE I, SR TR B AN s FO AR AR S e e I B
AR, A AT R, i E A R e
AT UM o S E Al st B2 & AR R R ]

HAERTER T 053

MR '

(£92005 % 51) @
=

TnmE U

e
FEHD ;-3;
@1 3005ER) | &2

LSkl

Ejils

] %)

(#12 500054 5) O g
WD @

(£93 6005 /1) R E

483 @ W & "

(£95 800J5 & 71)

3Rk

4-6 MADHIEICRTILE]
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ZMEERFEMEBGREHET

Xt TR Dk UL, H AT & A A ks id K,
JEHIE RS AL oy SO0 LS A YA Bk, (A EA S
HE LIPS, BEAE MR TARE . AW AR AR SS Ty, B
KM AT IEAEROR BURIBESE , IF455 IR a5 R LU it v =
UESE,  BORBESIESE BE A B IR AR SR

2. RiaFMIEBREINFAEMRAARIEHRT
IEEIERE

XHE | SRR S Y IRIG A Az 1 R Y FERCHT 58 4
W A XA AR MRRIE SRR =, BAEREA T
RINIEAEE VR Z R AL (K 4-7). fan. FIIREERA R,
WA IR —BEF . 7R F R, AR R4
MR T R, B — 20k O VU s T 3 h— L8 A=y n
2, RAFUMRE MBI *it, —DEHRRS. 4%
TENRIG K ik e F T AR e YRR RAE O b SR il 2
HESh I i B A 5K A= Sh A ok .

B 4-7 JUASHEDIYIIRE A BRIRTUE

e, WA B SR, B s 5
AL R B3, R BUSE EANESMNE M EE 2R, HE
i B9 HES 7 A BA RS A (] 4-8 ). BT TR t AL
A2 A B MY, T XS AN [ A T PR A 0, A2 8] Y
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EWRI

{

A=)
L4 AL

Q =3ix

 ARBEG S
BT T RS S P
L EE B R R SR
YA S
R, BRILT #A
C BEEN,

96

B W A

BOBALTH A, MiAEfa ., WiE TSR LR B AR TR IR A,
17 B (& 5 g Bk . A28 GO X M A A 2 B IR R IR, i
TEIE A T RE_ LA 58 AR R A 45 H 7R 9 [RRBE B (homologous
organ ), ZRIATHILAEALY) S RES LA B, WA 1B 20, v
ARIEEZE | AR L AR SR R RS, R, T AR
JE BRSNS YR R IR UL AT AESR A 2L [ YA
Jo, WBL AT AN RV R R DR T A4l R 25 S R ] DUHEIRTE
(BB S-N:ipi i

i, U el
B 4-8 JUAN¥IRYRIR BB AL IR TUE]

LA ) 27 R R W AR ER AL 9 ) — 7 TH TR 2 TR BR B
(vestigial organ ) MIFFETE. JRILAS B /246 E IR N AR H L D) fE
CEASERMARE . B, e mEREER, BHHE
P2 5, NRORE T e (HHSAA TH AR ig B AN E
4-9), XU AERIE T ETEAEY . Wit sME L isea

] 2

4-9 AZXHIRERIE



EZHNFEZ YA G 5%

B, (HRERRNGRE TR BCERsR (18 4-10), BERERERT
REE IR T AT DUBCRY A1 o FRATT AT DIAR YR 8 2 B 28 ) A=y = 1]
ISREG R R MBELER R

3. HMEMFNDPFENZREMHMLRAR
He (T ML

XA BIBT TR . A A R E RS 22 AR R, (M .
ZH R S AR W AN H B AR LR AR, HorZeems oy Bl 4-10 BBk REIE
R, FCANME AR T . AN, RIE A g . BRE
A MR . 2T R R R, 7S S A g ] g LA A R 4
WS, S, 20 R B A 2 2 AR, TS R
W0 L 2 ) U 2 S 0N, 2 AR A0 A0 Sl A 7 A B R o £ 4
Sl R

SRS T A0S, A T2 1 A ik AL i B 5t 4
HET B ROIESE . 0, A0 R ¢ R RO AN A ST AR Y
FEEATZ—, W 104 MEEREAW. BRI T ALY
WA AN 2 ¢ IEIERRE T, Z5RINFE 4-1 TR, ST
TR AN A A A G o, BURKAE L e
WA A0 i T I S5 A O T EA SRR AR, R T IR BES BEE cWESERER
A LRSS MM E o (922 FREE DR T XS A= M L

PR SRR RS R | IR |
Mril. MG R o PRI )T A K& AR A ) 3R LA E R 0
B, X ZSEREMR 7 4 A A T AR Ak 1) B 1 SRR A 41 pron |
Sigh, AR UHE DNA A F o, AT s
XA T A A M 3 O R A R 26 R TR . (514, P R
feAIe R, AR A ZIETE 700 J1 ~ 600 J7 411 H [F]— N 21
RS LTI, TN S KRR O B | | s
B, 200 3000 JTAFET. w00 FEDN BB P 21 2 45 R SR BRI 43
T DNA JPAI 5 AR5 R 2%, 115 H R R 22 58 i 44

it 7% (& 4-11), DNA J¥51 2% 5 B iR i A 5C R b aiE
PEoE4WI4 . DNA MFE AR MAYIE B A EAE CE KRR, Ak
AN E AP T DNA JP8 o B Bdade it 7 asfy Iny TR, -
AT IR, FRAPR AT LA 2 LR L D e
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EPWsE

Fo HE R AL 7 B 2 57 E % (%)
s 7 6 5 4 3 2 1 0

Y

MEZ ﬁ
20 R
KR
304
AR

E 4-11 D RKZERNY) DNA FFINS FiHEREE

IR CH R

? ElF# il
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1 Ao EFE X & M NER R AER SN XFER, "B ILE?
FHLRHK? XTHBEEYHAANLTE, 20 HHEFEZL?

2. HANNEEREF LM ANEREMF LT A AR FED T IEEE LI
Wy BB E AR

BEPIRAMT L2 REFEE . RERE, CNELEPHENARFWENERML?

4t 2R T4 DHARBBEEALNSHME KA, HALTREL, TR
7[5 4 Fb R IR T 3 A

520134, BERFHNHEFMAXRREFZHARANKAGEERE L FALT
(AERBFHEFR) LA TXTERREDNAWHAR AR, WEREREHR
HYREFFT E, ERRHN, THEX—FRNE LM DNA T EAE A K#
B R o R iR



LIT]

IR IREAR BT A R

e

)% &Y

Bk ORI R TR . (e R, )
MRS A, AR ORS. A, RRE OSSR
WITERE T R (EME B M OB AE? KT s eruwp g
ST RIRRE L it g

MEA W AR Y, 8

b |

& \ B B AR ik Ak AT A

popuidigUIES:g) . BE b B R IR

FEAGEHANHMEANEFEEYER 4 A AR Ve ) ¥ e

#1 % 5% (J. B. Lamarck ) F13& B 4 42 K3k /R X (C. W Wy A BE B A iE

R. Darwin ), #4178 7 2 3t f3F 4 i, # 4R 2 3L BB, #eiE R i

ML AR EWELATK; 54 HRERN, e k5 & o A A A
EERA; KFENETRK (B 412), AR A it i,

oK Tk F AR
FR R a9%m, 157
BELEEEHT
ik, NEHK

o

" e o 0T AR S

(A) By (B) Hfu (C) K#ifE AR AL

& 4-12 JUFMiEEIs
BaBE
b
TR ‘ AR P8 2 A

| R ERE, R LR ALY I,

2 MKFENE LA, R KT AR
e S Al e AR R A
;f%mﬁgam%wﬂ;ﬂfw - ORI, A
ST Tt N B R AT Tk ) AR B

F 4T W iE B A T
A BRI

IR BALIZ VL B
REFFH A,
A A HFEARET
o R
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T

100

1. "BAREEFN BETEYNENTIS

fE PANET GG RIRHR, 2 E 2R R R S 4R
BT OCRHBEERT AR ST Wb ul, BTt A
RIS LRSI N A A

FEAE AR T HEALIE Se IR AR A LAl 1, X HARBR A R %
BRA)IR IR SCTF IR T X AR B R R . 1831 4F, KR CIFIR T
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