M WMXORATERIE, DNFERX FU CRETDL, FUra—FT52 08 TE5,
Exercise 1
Underline all of the main subjects and draw a circle; O, around any personal pronouns (A #t£ )
(e.g., we, you, I). Discuss the following questions in groups and make notes in the space below.
1. APRAFNMEDI 2 HEITZ ) TT0,
O:

2. O LTHRFmXTIE, AMRATIZH £V Ebiian s BunE4 i,

3. APMRAFAZEM D L ED XD RN D D L BWES D,

Exercise 2
Wavyline all of the main verbs and draw a square; [1, around the past tense (#&=#) and the
present perfect tense (B#5=T#). Discuss the following questions in groups and make notes in the

space below.
1. BIEREMER BUEETHEZED) TiE. EH0MREEDILTHETH,
O:

2. BUERIE. BUEDEIE - REBZIERD L LS, ED XS E T ITHNE D,

3. MBI TIER, EDX 5T LICE#E L THRHOEWSIT 2T 5L RNTT

Exercise 3
Draw a reversed triangle; \, around the passive verbs (Z#ig). Discuss the following
questions in groups and make notes in the space below.
1. BEENREEZEREZLZ, COXIIMENRITTLLRNTT A,
V:

Exercise 4
Translate each first sentence of the following paragraphs into Japanese; O, @, @, @, ®, ©, ®,
©, @, @ and @. Discuss the following question in groups and make notes in the space below.
L. BAIO 1 LT T, I EDLIBRNERENTHLION, HHRREDLNY £ LD,
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MOLECULAR STRUCTURE OF
NUCLEIC ACIDS

A Structure for Deoxyribose Nucleic Acid

O W w to suggest a structure for the salt @
f deoxyribose nucleic acid (D.N.A.). This
structure novel features which are of considerable
‘biological “interest.
A structure for nucleic acid has
W by Pauling and Corey'. Xhg ¥ Tkl
weir manuscript available to us Tin advance o
publication. Their model cor of three inter-
twined chains, with the phosphates near the fibre
axua. and the b&sas on the outside. Tn our opinion,
unsatisfactory for two reasons:
tl) i that the material which gives the
X-ray diagrams is the salt, not the free acid. Without
the acidic hydrogen atoms it j . clear what forces
would hold the structure together, especially as the
negatively charged phosphates near the axis will
repel each other. (2) Some of the van der Waals

distances to be too small.

(B Another ﬁgree-chmn structure wm
gested by Fraser (in the press). i
phosphates on the outside and the bases on 1 W@

inside, linked " together by hydrogen_bonds. This

structure as described is rather j , and for
th son (we)shall not g«
| e SRR @
@ﬁ ish to put forward a
ically” different strueture for

the salt of deoxyribose nucleic
acid. This structure two
helical chains each coil

To
the e axis (see diagram). m
%f@l{lﬁﬂﬁnﬂw usual chemical
pt , namely, that_each

chain s of phosphate di-
ester groups joining B-p-deoxy-
ribofuranose residues with 3’,5’

@

®

@

linkages. The two chains (but
not their bases) by &
dyad perpendicular e fibre U

axis. Both chains g-]lg:%: right-
han elices, owing to
the dyad the uences of the

"

atoms in the two chams

in opposite directions.

chain_ loosely Fgm%;%cs Fur»
berg’s* model NG that is,
the bases on the inside of
the helix and the phosphates on

This fgure iz purely The configuration
ifagrammatic. The two the outside.

{ll;rb-onlI n)'rlnhollu the -
wo phosphate—sugar : .

eh;lna': .P S _—wager near it close to Furberg's
zontal rods the pairs of ‘standard configuration’, the
"""'h"’“‘“ thechalns  sugar being roughly porpendl-
together., e vertieal

line marks the fibre axis cular to the attached base, There

residyge on each chain every 34 A. in the z-direc-
100, an angle of 36° between
adjacent mm Yies i th e same chain, so that the

ructure after 10 residues on each chain, that
13. after

®
10 A, g on

y access to them.
r’\ The structure j

n open one, and its water content
*~ is rathor high. lower water contents , would
%&f. the bases to tilt so that the struefifre could

me more compact.

the outside, cations

RE 787

he manner

in

perpenducular to the fibre axis.
Eﬁﬁthor in pairs, a single base from one ¢
hydrogen-bonded to a single base from the other
chain, so that the two lj side by side with identical
z-co-ordinates. One of must be a purine and
the other a pyrrmldme for bonding ocour.
as follows : purine position

1 to pynmadme position 1; purine position 6 to
pyrimidine position 6.

Ifit i that the bases only geeyr in the

structure "in most plausible tautomeric forms

G MWMW i
which the two chains m@:ﬁ‘mr by the
purine and pyrimidine bases lanes of the bases

(that is, with the keto rather than the enol con-
figurations) _it i tha* only specific pairs of
bases can Iheae_umm : adenine

{punne} with 1ymm9 tpyr;mldmej

(purine) with eytosine (pyrimidine).
In other words, if an adenine

a pair, on either chain, then o

the other member must

guamnn and cytosine.

guanine

s one member of
‘hése assumptions
thymine ; similarly for
3
appcar to be restricted in any
owever.: only can

ﬁgﬁ. t follo that. if the sequence of bases on
one ¢ m\n&%’ then the sequence on the other
chain 1ically detexy

T I
w

i y'-' that the ratio
Iratlo
of guanine to cytosi

lways very close to unity
for deoxyribose mlcle:m

It robably :mpoas:blu to build this structure
with @ ribose sugar in place of the deoxyribose, as

the extra o n atom would make too close a van
der Waals contact. R

The previously published X-ray data®* on deoxy-
ribose nucleic acid insuffi :ent. for a r;gomus test
of our structure. 5o far as roughly

N
m h

compatible with the exparmmntal

m%ﬁd as unproved until it e

against more exact results. Some 30 ;;& VR

in the following communications. @E w@ hot &

of the details of the results presented theré w ar‘:@
our structure, which mainly though not

entirely on published experimental data and stereo-

chemical arguments.
Ih_ has_nofl g¢s 1 our notice that the specific

Y NEYE MoiiNdted immediately s a
1 e p l for the gunamm?a]

Eull_dmaﬂa of the structure, including the con-
ditions assumed in building it, together with_a set

of co-ordinates for the atoms, will be pulifshed

here.
Lgebted to Dr. Jerrv Donnhua for
Il

are much
constan)
atomic distances.

M. H. F.
Wilkins, Dr. R. E. Franklin_and their co-workers at
Bang's College, London. Ué Et us (J.D.W,) !

experimental results and ideas of Dr.

by a fellowship from the National Fn ion

or Infantile Paralysis.
J. D. Warsox
F. H. C. Crick
Medical Research Council Unit for the
Study of the Molecular Structure of
Biological Sysiems,
Cavendish Laboratory, Cambridge.,
April 2.

‘l‘mglnn L., and Corey, R. B., Nafure, 171, 346 (1053) ; Proe. U.S.

md'. Sei, 39 ﬂl- (IF"')‘H
* Furberg, 8., Jdela Chm Seand., 8, 034 (1052),
'Llu.rnrr E.. l'or references see Zamenhof, S., Rrawerman, G.
» Biochim. et Biophys. Acta, .. 402 (19052).
'\nm G. n J Gen. Physiol., 38, 201 (1952).
* Astbury, W. T., S8ymp. Soc. Exp. Blol. 1, Nuclele Acid, 86 (Camb.
Univ. Presa, 1947).

¢ Wilkins, M. H. F., and Randall, J, T., Biochim. et Biophys.
10. 102 (1053). op

and

Acta,



V\%\%‘@g HEmXIcH T 5E%E#EE (Paragraph Writing)

RN A Z 0 LT R0 2 nEE@Gm L, 2L ThaART <, ?JJ%H’JZC%TU: LINTE
LE0, koL —n1cEL Z k#mibwkéhfmiﬁ BEFRm S DO RARERIE, NFAL D
%%Ibo“(?—?faf’EjCV?D/J\uRODXKE%F’aﬁ“C%ZD MRS ] i@V E T, ﬂ%nmﬁ(%ﬁ&?«@? (Paragraph)
TXEEZXED T2, fEX/NRTHEERALT K T5HE X ICRODEHE & I1X, HENES DT
HELEL XD, R, FEETHTFm X EZELS L EITE, 2oL — Lz E ﬁbib;%

ﬂ%mwaE%&» w -------------------------------------------
O xR, F:'ﬁﬁﬁfé
@ —oDE% (Paragraph) . —oDO M (Topic sentence) . T % XHd 5L
(Supporting sentence) & #fam (Concluding sentence) THERLT 5,
FE  ATIZOWTOFA, FRLICVWONZE E & HT—3L,
XFEFT A3 FEAEEAR - M LZY, ZORME R LTZ0 F 53,
fhimm . TEEIZIERCAEEZ, S0 72—
® HEEEOSIEDO—L (Topic sentence) T. » 6T UEHKT 5,

./-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/‘

'/-/-/-/-/-/-/-/-
Vg o9 J9 J9 99 J9 J9 J9 2

BT, 20X 2L — L TEINTNDED, FEEO— L EGHATILIET T, E0 k)
BNERENTHLONEHETELHDTT,

Exercise 5
Arrange the following sentences in order of paragraph structure using the rules above.

O Z B L CTRIEFZOR L S1E, K5 &R OAERRIZE D 2352 &2
b#ofwé @ZD LT LDIE, HEOLNMEHEL TWDHNHTT, @2FD,
KEHIZ L D HEZORIMEIREIX, KEE 25, KEOEEICL > TikED, @I AN

PAEN k%t%n/ﬂxﬁbw FAHLTWS Z ERmbLNTWD, ®FZ T, FA7ebix
R &> CTHEFRFREN WV EE X T2, © Y ST I, am&@mwa@ HAHR
TRENORIEZBEANT D, @IV NTFREZRD TROE Y | ZERSKRIED Z
&ﬁ?%éwﬁ\k%®ﬂ EREYEL L CHY @u%%mﬁbfwémgf%é ®F

AR Z AT T, TR ERFESED L, HHL 2o ViE o720 35, @
DOHEZEORICIREIL, R EF2AESCHAICE > THELT 5, OFEHRZEFRIAF L TZ%E
@ﬁﬁh%%ﬁ%f%ni KGOMLEN DD, OKBGOFTE EEENDIIUL, FEH

EEOHTZENTES, OKBHA AR THHFEN AL, BIR TR 2 7222 DRt
WEEND, IVYNFIIKGOMEBEEZERETES, (IREFRLEIIZ) OKEAREILTH
T%Ewﬁﬁihﬁ\ﬁ%ﬁ%ﬁofﬁ%%ﬁélkﬁ?%éﬁf?%éo

B . O—» - - - - - - - — — — 50




*SI_ $Eﬁ K 0) Egﬁ*ﬁjﬁ}l/—)l/ V 09 09 99 o9 99 9 99 99 99 9 99 9 99 9 99 Y 9 9 9 9 9 4

MRl : EBEZARLTLEAMEBEVEIRZWNE I DEEXD, AARFBOXTIXEEEZSE
BT AHZENTEET, —FH, BXTIIEAMIZ 1 DOXITETE L RBEFANLEL
RVET, AL TEHHARBEZERLEL X I,

[(F] ®FEBImHEmZERIT T, TOMIEREREZSED L, FZEOHLIBHAHL o
OB o203 5, (122 2O HRERZED LD 720D 2)

2 1 EELRBIXTXARTESTEITRNGNYRLTVWXEL RS,
[B]] @OIVANTFREEZRDTHROEID, %5 ZERIBIZEDLZENTEHDIE, K
DNEZEREE L CIYAAFIZHSOMEZEL TWAENLTH D,

ME3: XOFOXEEZHMEITS, EH) L THLXEXIRL RB3BAIX. FOXEIXESL
KOEFEBIZROTWVWEIONEHMILEL L 5, EFELBFTLENSD & XX, B24
LT, FELHFADNBR > TWVAINEHERLELL I,

[B]] OIVANTFREEZROTHROEIY, k5 2 LR<BIZRDZENTEXLDIE, K5
ONLEZFEHEL LTI Y ASTIIHGOMEZEIEL TWDI01 5 TH D,
- DIVYNAFIT, KEOMELZEEL L THYOMEBEZHEL TWVWDEDOT, Eik
DTHRREY | %D Z R BIZEDH I LN TED,

ME4 : FWXL - ThHb] K —75, [TT - 7] FiIEbR,
[#] @ZDXH5ZBbT 201, FEOENMRHELTWDHNETT,
— @QIDOEITENTLH2DIE. BZEONIMEH L TNDENLTHD.

MES : HEENMNEREEERB
A SCEETHE 9 O Z BT 5% 3% (and, but, so, or, so that, because)
AFERIBLTIIME S Z L1TH DM, BIFmo L o RPN CETIL, MEEE Bbi
5 D TihE] D& T, Furthermore, In addition, However, On the other hand, Thus 7% & % f#
WA iF L7210 . This is because & EWVV L2 7D LEL X 5,
B 57T T7OEETHE > T it 2\ RE (Furthermore, In addition, Therefore)
INHLORBT, AIEOLE SR ISKBLOT, NT7 77 T7ORETHE > TIWITEE
oo
C xt#~r93&H (However, On the other hand, In contrast)
INODEANIRARZZ & ERRDZ L&) FKBIL, MEHAE 5 &FmEEN R & 72
HDT, 120377 Z 7O TlE G HT 5 OI36EHT 5 )& T,

N o9 ¥ 9 JF 9 9 ¥ Y Y ¥ 9 Y 9 Y J¥ ¥ 9 ¥ 9 IV ¥ Y Y Y 9 ¥ ¥ Y 9 ¥ 9 J¥ J¥ I3

./-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/..
v o9 9 o9 J9 99 J9 J9 99 J9 J9 9 J9 9 9 9 J9 J9 J9 9 J9 9 9 9 9 9 9 J9 9 J9 9 J9 J9 9 9 J9 ¥ 2



B EMDOEN

i LRGSR DIERE L T2 % 7 —~ » NI, M EF

A SCITEE . RO X D IR S TWET,

5 (Title)

215 (Abstract)

I . FF&f (Introduction)

. 7514 (Methods)
A.

II. #%5 (Results)

IV. #%%%(Discussion)

V. j#&m (Conclusion)

HEE (Acknowledgments)

27 ik (References)

5| 3¢k (Works Cited)
< =

KL - fniE

(Presentations)

: ’\/ AJ\

=
—
1
—

Z® DNA D 2FEOLHFA] 3
nNETIHELNTY
%:b\fb\i—é‘o

Zo'%%@&%% LT L TELE
BIAED NATURE 72 & KK 4 R— TN ETT,

- RE(Title)
NENEBRTE, BKESI<

- Z 5 (Abstract)
100~ 300°FFEE
OE RorBMorS AR
QORLEELHER
QtthorAE DR

* F&fi(Introduction)
OER. £THE. EHBN
QEERE. MROLE
R DIRT

- EEMN

- i (Body)

DR RIS 2 A%, EE
QHEROMIE, Y R—+F B
%\ QR UM DHRET. M

IT
7__

3

)

>_ English Science

IR DR TE p.14, p.24, p.73
FRAERTH « FiEE LR T D
CBIE - ERETIAUTD p.37
s L oD JLE
- FERAEGIRT D p.58
- FER LIRS D p.50
E2E - Hfiim
- HEEMICZBEET B p.37, p.50
MBI EET D p-24, p.73, p.80
SHTEINCEERT 5 p.58
C BB RT D p.80

#&5M(Conclusion)
BHIZED & S ITEIT LA

1% (Acknowledgments)
% ngqo) _\.% B

S Xk (References)
FALE-EMOUR

(R1T3EFRFELBHOTEE }

%3 - {zi# (Presentations)
OEHR. RRA2—H%K

%, I
gTE ¢ ’tljﬁFFﬂ (@N®) N

| i

I

Iy

%

i (D~Q) iR T, FHiE, MEROHSN L, =
HEE (@) OBZEZBNTHERO L H T

o THHAT L= AN ENE T,

Science English

JEECRSER L &
EON—)V pd

Iy

- Fram Cfif © S5EREL p.18
- GRDFRE TfE 9 DS
B p42

- RHEHIE) 2B L <
X9 pl0

- FHETOfE S SEERBL p63

(7T 71 &AL XS pa9

- BT ) JGEREL L
p.66
- BETHE S JEEEREL 2
p.88

- SEE ORISR A ELS &

EON—)Lp]

- R ORI R A S &
XDN—LpT

) 2



V'\/\/1
Q@ HETHEZRXZECEZDIL—IL

BEmmscix, HERNELE, HEF . ZE8, B ILRFAREICERI A aIa=r—Ya V&
ThoHld, OQLEZITMPENTHLE20EHR— Lz, HEHREZBRER ERIEZDT200 A
Bz, © TREER) BRI ESWT, OB LOEEBEZHENTT FaEm) ICBRHT2 09 3
DDOREEZFF-oTVWET, TDd, BRALVD G FREROCRMAEZEM S, BRIZESWZFFEL R
RHZEIZERPYTHENET, i?‘_ @ THENTA THLRME BN WIEMRRDL RO L,
FHATFOLERRBRIC L > TEVIRE TN ED > THNEDLRWLFEN R LE L TR BT F AT
@ﬁif'ﬁ‘ PR TR 258 b BAGE IR T 256 & AWML — VIR C T2, RIT 5

W5 T, WEEEEDONL—LNNL OB 17,

1 Formal English TRET S (FARRX AT s —ZEHALY)

informal formal
don't, can't, wouldn't do not, cannot (can not), would not
look at, look into examine, investigate
make sure confirm
keep on continue
go down decrease, fall
g0 up increase, rise
take place occur
a lot of, lots of, plenty many, several
if whether
I think In my opinion
say state, mention

2 EBNLGRBEZONTS
A ANHRRBEFUT/we/my/our/me/us/you /your) DERITIBHEET S

EBROTHATIX, ERToT2DOERTTDITwe /our /us DX D7 1 AFRAEFIT L b
N2 LETHA, Bl ik, MAMRERSEE L ERSCE ((FX, =vy&'Af, AE—F)
EIXEW, BB T — 250 El@mt, mEET 250 THLD, KNI AEZIET you
THEWERA, BEROFZFICEA LY, EEZEBEADH I EDNEE (Zg) el EIL, PER D
\Z we, us, our ZfEH L £, 7‘5%@ P2 BHRT 28R T, I, you, your 1Z, b Z EIXFEAE
m, ERIETARETY, SHESCEAMEFEAMFH L CRILELL O,

Exercise 6
Rewrite the underlined part to avoid using the personal pronouns you and we.
1. If you heat metal, the metal emits its own particular light.

— If , the metal emits its own particular light.
2. First, ... . As the next step, we have to research aiming for practical use.
— First, ... . As the next step, aiming for practical use.

3. As you can see from Figure 1

- b Or b




B RFMGRFCIEHL (subjective) TRBEITEITS
[#51] X We tested the best salinity for the slime mold 's spreading plasmodium.
O We tested the most suitable salinity for the slime mold 's spreading plasmodium.
slime mold : ¥5E. plasmodium : Z K
X good, bad, better/best/worst = Ol DFEIZE X #2125, more +/the most +/the least +
X nice —O sufficient

Exercise 7
Replace the underlined words to make the sentences more specific.
1. We need to increase the number of trials to get better data.

— We need to increase the number of trials to get data.

2. We researched the best position to put the blocks in order to prevent erosion of rivers.

— We researched the position to put the blocks in order to prevent erosion of rivers.

C BHRURBITE[TS
[5]] X Itis said that ... (GERZ > TWVDHDD, FHITIED EEZTVDHDO0DNLEY)
X It is believed that ... (FEDZE X 72D
X This may be wrong, but, ... (EH LD NDNL7R)

3 EHlEAl

A BER
R Ty BRI o TWBEE, Do TWRWZ LTzl ~2 K5 kaid, BER T
KHELET,

< JFET, MOBBAEITO L XX, BEREEERALET,

c BT, OV AZ L, HENLZ LIFBER TRILE T,

c AHOMFEIZOWVTOREIL, KEEEEI LB, BEREFEVWRETLIZ b D,
B B@EW-BRERXT

cFi T, BEITONEER - IEOBHE, BEOHMAETRINIZZ EEZFHHAT S & &3, #

B NBIETE T TRELET,

c FIET, BEPMTOTERIZOWTHAT A L&, BEEAEMHE S, ERITHBEATRETRITN

X720 FRAN, BHEOHBHAOLYIZ, B LZVHRLEZED T AR I~LFET ), I~L T

XFEEW] OEIRFEBAOMETIZLRVWD T, BEF., MEIIEWER A,

4 REBEERBEENTUVOREIIES
A REEHRE
CBMEEZBADIENEES S WVIINER L X1, BB CTRILET,
We examined the effects of the mixture on tempering by measuring the melting point.
EHRME. WiF. RE, HREOBAIL, BEETRELL £,
Mlcroplastlcs can absorb toxic chemicals.
c HOREDHRE « WHEZFIMTH L&, EEHRERTRIAL T,
A recent survey about population of raccoons in Nopporo Natural Forest Park revealed that ...
B XBE&
CBEERAHATH 72V, BEEZRTVER RV E ST, ZEETERIALET,
Stress in humans is measured by answering a checklist of questions.
. i@*j% (ERFGE, BERLEOER) 2REATDH L &I, EREToZEEORENRH L2 R0
SERERTEALET TOMHEMHEZET ),
Temperatures of three incubators were adjusted to 10 °C, 20 °C and 30 °C respectively.
- HOMRICKDERERET DL &L, ZHETRIAL T,
Decrease of the Ezo salamander has been related to raccoons. (Ueki et al., 2014)
salamander: %> > 3 v U A

-8 -



5 HhYPTULRE

RO Z D XD BRERBUTRET EL £ 9,

[5]] WD Z & &2FKT A as — when Fi 2 #9545 1 as — because

6 Tk
A EFEF (the)

—RIZPE R, FIHTH the 221 £9, [f] the gas pressure, the velocity

B HEHE, EHF
1815 C Results [T 2T #EEJE . Discussion [T B & LE 7,
7 5IH

MO FEHE NFENLE, G2 B CHEMT 25813, WX OR%IC T5IH3CH. 2530

ELTORERTFIEVT EE A, S, HEEoRE! ﬁéb\ibot 9,

A
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BEEIL, MMEFEHTIEIH Y EHAN, HRICH I L TN HT A2 ~OEHOKFH & LTRHE L
FL X9
A EURHEHSE
We would like to thank Dr. Nakagaki for providing samples of slime mold.
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