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The DNA double helix* is one of the greatest scientific discoveries in the 20th
century. James Watson and Francis Crick firstly postulated” it in a scientific
paper with just two pages in 1953 on the basis of the X-ray diffraction” image of
DNA that Rosalind Franklin had gotten. q@The mechanism of DNA replication

and genetic roles of base pairs* in DNA were successfully explained by their

double helix model Nine years later, Watson, Crick and Maurice Wilkins

shared the 1962 Nobel Prize in Physiology or Medicine “for their discoveries
concerning the molecular structure of nucleic acids and its significance for
information transfer in living material®.” Unfortunately, Franklin could not be
awarded because she died in 1958.

@DNA is a double-stranded molecule that carries genetic information from

one generation to the other. Each strand is comprised of* a sugar-phosphate

backbone® and numerous® base pairs. The four bases that make up the stairs in

the spiral staircase* are @adenine (A), thymine (T), cytosine (C) and guanine

(G). Recently, the international Human Genome Project revealed that each
human DNA molecule is comprised of chemical bases arranged in approximately

3 billion precise sequences.

Fetei RS oMmat e WEL H122ir % MP3 CD-ROM{T &) ~NU AR, 20164

*

=

double helix : —E 5% A postulated : FEFL 7>
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sugar-phosphate backbone : #— 1) YEEFH

numerous : %D, % { @ spiral staircase : H¥ AFEE



Bl THEOZFARLEEW,

RI2 Watson HAS1962 4E1C, J— N VAESE  EE2EE2ZELLEHHE LT
BEXPLEANLIABRTLEHARETEL RSV,

B3 THRE@EMRLEEV.

M4 THEQOEEMOEBULEAEGHOELFEFTER LIV, 2, TO
BHEMIED L) LIULERETHEL TV AP EEBTEI B IV,



WIERREARER FE

I RKOXEBEEHAT. BOBWVICEALRSL,

SEAECIL BB T b AT AE A, [T % AL(ATHAE) #iEHLAR
v—FREFMELOOH L, BFIANRIBATHLEDOIZ Al #ERALHE
T OB, Al CHIO LBRESE T L. ST M EHA AR L &
JEWFEL T B,

[BXBKAEMETE Mo MFE BB AL Y Mo, AL THRAZMEL
HLTBLW b2 MR X DRIED o EZLOTY| EEVHFRy b
U s HRFEMITH RIS A, b bR RIS L IS, kR 2D
BT HERELNE BB HAMBE S NS0, BESLENYHL A
Bo LAL. KEWS LB b v Mok o CREENAS ¢, BRESSE
FEDEEFFENSY, MR LTLE S, SOk, A% LML TS
EDBUEIIEE Lo E75, I b IR R LBA O Y 2
THRIE STV BOT, RECRE, HEEEOET b, 22T BMLE
RGRBEBE b L0, EFORRE LED 2 SRR L2 OREL B0 T
Wh,

WP (SRR BB BRI T & 5 KA A b L AR EEF HI LS 0B 3L |
W% & R CHI . ATBHR S RIS, BRI, — R

(https://www.jst.go,jp/kisoken/aip/jyonetsu/interview/h29/mineno.html),
M1 R SKEWR S EWFTEIEE TREELHMAE 100 FLAPTHBH
L3,

M2 THEBOLT #WBETRETEL LSV, B51C, IoT % 50 £ A TH
L 72 8y,



B3 PEETEAECILTRAIOEMERHLAZAY - PREICODWTED
NTWD, DS LAT— 1 EEOERELZ{DEHEH -6 LT,
IoT % Al OFMVKBERZAB LEZBANY A TO P MBI ED LD
CEECT ATREEY D B0 B (BAOMTHRETHEK) &N A
PBIEOBAHILEZLONDSZ L% S0 FLUARNTHALZ S W,



£wREEF £H#FI-X &

O BROBAESZFIETIXONEEZHRAT. BOMVICEIL LW,

JryaomiZid, K)7z2/—-WER) 72/ —-NFF ¥ —EPbbH, K
T/ =NAF I F—Bl IO, B)72/—-VEBE (XX &
(oD BEE#. RN 72/ —VEEGLATZTE, BEL o2 LEEE
Boe BV T2/ = WEBEFVo L ZHEZT TR 020 BWVAEITE,
VT /) —=NVEF T F—BEHB LoDV TLE ),

RY 72/ —NWERY T2/ —NARTF—Eid, BEEHBELLETHRTS
NTWBARTE, B270., Yo LTY yoofifasrgod &, BLY
B THE, FVT7o/)—NFAFVF—EHPMHE, R) 7/ —WIEEFEL
LoDV THBL 7D, Ehb, TOBLLZY TR T RO EDENVID
¥

Uy Tedkad Leanzdillid, DRY 72/ —AFBERLE o2k vnE )
AL LR TRYI 72— WA F T F—Filiphnidiedas] 4E
Bdhd, BV 72/ —VFFIF—B3E A4 (C) Bhde, @i
(b Db, BIWA 4 P SAGTNAEERICANS &, &S
B9 IT < v |

L, RV 72/ —NVEXBBEFI L CELoDERTY, FD70H, L
EVRDEIICESIVOCHFLLIATERTVELELDIZANS E, BB R
g, ZREZAD, —EEE o TLESAV Y ITH, E¥FIFCA
D OWEORIZANRTEITIE, bEOBICKS !

RIGTEE TRECELLBL LARERE o9 rtisaT - BT  #BE¥T 5]
V7MY E sz A5 4 THERE, 2008 4, —HkE
M1l [EBfl LtRFrolirtdodr Foikge, BETLEEROLEREG

EHIF RO 50 FLNTHPALZ E W,



B2 TR DEiRaRE] 13, MR E AR AL 2DIcE0 L) RIBERE
WrREons, kK] & [BAM] OETEHCTE0FURTHAL 2
B

M3 FEOWHIZ, BENSZHEEL. ZOHETETIEEIL0H5, C
noOMEMR I, [HEFHHEE] & [FERFNHE] P55, BFAE
EHFEIIIERFNREREMA 2L EOBRIOEER, ThETNT T 7T
KEE AL S, 27210, 77 70 R, HEMFRWEEOREEK
BHEEZERT .

- P e = Am Em Em oEm m = =

B R
A
\

HHBRE
M4 EEEERFSTFCDHY. BEUBEZHET 2PWES2VRREICBNT,
BERBPZORBEEERERIITHADICER T E45M4 (BF) &L

T HENRDLDOZ 228T R 3V,

s VrIdVeART o ANRAD) yIRFEBLELRVETI%Z, 405
NTHIAL 23 v,



E4HIEEYE BERYI-2 ME

I XROXEEZFRAT. BOBWVICEZ RS,

fGATADTV 2—A% Ty 3 KAET D, Lol BREREIEA L %o
72o HIAVAREL POAADEFBEFZCTELRE, RAUMEENCH 5,

BARTI ATAMEICEA L, ELA—I—0D 202 EDOWIMEEE 903 5 b
G, BEEEHA 1990 E D 240 F b Y DEGLLT 72,

FHEEPLR TRy PR MRHEI|HERTVE L, 20 HBTHREETO
BRIEAHIZ S0 b EN T,

R, BEESIE [FOLEERAELTIELY] EFL5, oREMEE
ErAlLE HIFAVARBITOLOEE WS,

FAHI P RIKRG 7 ERRFEN 7S, P oML TEELSESR, BEICEST
IANF—%YFa—A (HIH) LT&k, o THETH ) Z—R (FH#H)
T&A5L. FrrEBMEE LTV, 20 (BEMRA) dhd, wbwd [ 3R]
TERTAERE. MERZTIBRBUOME L V) o T2, HEFES
A. SDGs (FRRELRMAFBEE) ~ORYHAARBEZES L,

I VERBICHNEZATIEISHELR, FFATADHFLWIZ—-ADETFT Vi
O BEREFET o720 BHOY F—F 70 GEHWE) CAANDI AT
Vo —%—%, BT RF 2Z3KRETH Yy MlRFE. TIOHICHAY SR
ZEFAFEEIC L TGRS, BETXA~NEDPR B,

HRDY ¥ —FTNTACE—FTARE VT A, FHLTALEN D B
@S - B E o T E LREMITOMDREMIRY . IBEFSETVSOI3E
BCEBEP Y. SEREHELWI) Y —F 7 VOAOBFLRY, 23KOAHE
OFREINUZE > TEBALEMEHSh T ZLE2TE- 1T 5,

EELEFEDIATINY +—F— [BFEN] 2RETIEDRMN) V7 (5
NE) of4EE [EEENEVI LD, U s —F 7 VTFADERERIZEM
THEVIBRAAREZ] EFHHT B,

[SNS TRMTETH, FEBCTEZ LoH T ATAOKA EFHEICE - T
{NBECADP G, COBEEBZF DT 7U—FEREFLLbOCd LT




wEg |

@HBEF I AVCAMEOSEAR, BREED M FERTOMAHEELKEL T
HLTHOEIF—LEEBH, KIICFTIATAZFIZE2TELEZD L9,
HOBOEBICIM YA TYS,

90375 k> #FAUVAGEMBHR HFHE SDGs miF. F#id skl
SH#E 20224F 12 A 06 B 9T ERER - BERe

M1 THRIOICO2WT, 20HBZ 50 FLATERL R IV,

M2 THRIEQRO2WT., COMELZBRT Db R 30 FL
W?gi&éb‘o

3 THREQIOWT, ZESMTLEKRDEH LD S0 FUATER 2 S

Vg

B4 THREDIIOWT, BEFREOTEIIBVWT, RENEGREOHHTIO

BEEAZE Y LT L 2E 27288, ALOFIFATADREFZL EIZL
T HETVPEETAHNEE 300 FRANTEZ R 3V,



