A BE 1
DNA ICBT2%®DOXE [A], [B] 274, TOMICEX L.

[A] DNAE2ARDEN LR I#EELZ LTEY, ZRNEFNOHIIR 7 LAF FERTNIBEMASBIBELES L TTETINE,
X7 VAT NIIHE, VB, BED 3OO THRENTND, DNAKKETHWIERERIZ 4 BEOEEDOLT VO FIZL>T
WHLNTWD, & b7 ATTEBERERTEESPHIOESETENLTEY, LERKO_ELEAHEED DNAIKT B L 2D
RSE ImiCbREE, ZOERRGFEMBOBNICRD 5DOICEERREZRITOR (& ) LXidhsy R 7ET
HD, DNA X ( ) WWEBEMEXI LAY —LEFRL, TRLONER > THRMERICR D, MBASZEOBEIZIZE bICHA
BOICHRME L T ik L 22 B,

EAEYTIE, DNA OBEERIZ mRNA fIBREICEESRZ0b, (W ) LWHIBRERT, ZRLE mRNA L7425,
FERL L7z mRNA 3B DA~HT, MIBRE TE U RIE~EFIREN D, BREIERIZI DNASRNA—-Z U N7 B~ —FHHICE2
LD, ZTNTBEERFHREOKRFAELEZELObN, (5 ) LXiFEhTwa, LaLl, (9 ) ICADLRWHISNYRERE L%
REanTnd, 2L 2ide MEERETVA VR (HIV) ZEZMBEANT, BEHEORNAZ ( 2 ) EWHEBEETDNAIZSLY
MR B,

1. AXFD (& ) ~ (2 ) KALZEORFEOELE,

2. K112 DNADBEEDO—MEERMR LT, $E, VB, BEIIFNLEFNA, B, CoOEd, EBETEE,

X 1

O

f13. DNA & RNA ##LT 55X 7 VAF RIZOWTER B E%E 2 0mt,
fl4. DNAGFFOTT=" (A), F77=2 (G), FIv (T), YF¥yv (C) DENMEBEYBICLOTHELTHS DI
WD (T) ~ () O3B END, TXTROIESTRE,

7 o (1) A (7)) o (=) A+T () a+c

C T T G+C T+C
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[B] DNA OEEITIIHEHREGERH Y, DNA 2ERT 2 L 1230 & OEEHRICHAN 2T LWEZARTVE, B
CBEHEHRE o7 DNA N TE DB D, ZOXIICHFOHEBHFIICEARSN, bHI—FHizb & OHENED L 5 RERD L
% (B ) Lvw)H, DNARERINDZFEICRER 21T R-TESIE, (1) &0 DNA DFREFRD 12{:03%%%?&51,
TH LW DNA 3oL bhs, (1) b &DDNAEFZDEETH LY DNA O bhs, () DNA $ITEA 2 &Iz
BHHEINEF LV DNA RO b, &¢I 3D2DHNREX bz, £Z T, DNA OBEBMELRIET 5 7-DICRD X 5 72 EER
BiTbilc, B%F (UN) BT RCERORMLE (BN) TELNZEMTRBEZMERBEREL, 1IZLALTTO UN & 1N
WWEBEH LT, TOKRBEE UN ORHT 1 BRI ETZRBHE, 2BESHEIELZABE, ThEh2b DNA ZER L, #Hik
EVULAEBAEBRICNZ T, REMELSBE L, Bt v ABRRICEERGICLZ2EBLAZMA 5 &, HIEES U A
2 (2 ) BEEIN, DNAODERELEYE I BRKROBEDESZ DNABEE > TR R0 5720, bTHREED
BVWHHBHNTED, Z0OLEXBONZDNADAY FOMBIIRI3S DX 2otz 72, BN DA EET 2 A8 DNA O E &
UN DL %5 2 K8 DNA DLELZ ZNENARTRLTH 5,

Mz

(m) (1)
o T =

I%&@DNA ”%TLI/\DNA

X| 3

15N B TR 14N FEHT 1 [\l5y MN BT 2 B4y
L7 RIBE D HIHTKBED I KRBED
DNA _ DNA DNA

5. ( 8 ), ( » ) CA>BEURENLIYE,
Bi6. ZoFiEERAY, DNABRO LS HEZRALMNI LT 2 ADIEE DL BT 30E,

Bi7. ZOBRLY, DNAOERIL (1) ITLBZ EWARENEZR, (1) R (I) OERSEBETIEDITE, P &bl
B DNA # BB XS A UNER Do =D b, TNENORIEEET D - DITNHESR DNA OEREIE &+ 08B 254,
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A RE O
WY OBTFORFICETIRONELFHS, TOMITEZ L,

WYL, B LSR SRORICETFEWRT S, B TREBEREHETCRIEL, FREDEERAT 2, FMERE5D
RVEASICIIKIET A 2 L35 5, ZOKIBICIIEDFILVELTHS (( H ) PBEELT, LEAFZVRJ7E FEL, E1+0
REFZME LTS, HEHWOBFITIE, KOBEBLVWEREFELRNLORHD, VIR NADEFRINITHZY
(W ) BFEETND, o (W ) BTIORFICIIZRETHS (5 ) CWHARFZ VAV HAPBEELTVDS, BT
WHRYEB L, BRIZBWTHEBHALESTHS (2 ) BERIN, ( b ) ORFUEIHERIND, A XOEF T
( 2 )i wETD (B ) AREFETS, (B ) EIRALICEEND ( » ) ZHFEONSWEICEZ, HEIX
PRSI S TRK 72 EATERICR Y, RENEE D, BELLEDIREERNOEELZIRAORET 54, £0OBRITIE
0% DM HENVE L BENTND,

M1, Eoxo (& ) ~ (2 ) KAZHEIREMNEZLYE,
2. TREOISVT, %EALSHCET ORFICLERRNHE 2 ST,

3. TREQOBHEL VXIEILONT, TOXED (& ) ~ (& ) CAZHEYRFEANZTO (a) ~ (d) »HE
W, ThEZEREETRE, £ZL, RLEFE2MERAVTL LN,

TOBEXZLURIEE, (X ) OHRITE-T (<) KEEL, () oHiTE-T (T ) KERT D,
( ) OBEZLVRIEDN, HAEDRLVE L ZIEMHILER, BE~LFETD, EROENE > TV AFFTTHRIZ
BETHEEE, (& ) OHOFREZ,

(a) #E 660 nm (b) £ 730 nm (c) PrE! (GRERINE) (d PmAE (GEREIEHEIE)

4. THRE@IZOVWT, kD (1) ~ (4) OBE 2T 2EWELVEDEREZETNLH 12O,

(1) RZFOREZMHETD (2) REOHRABIUEELZRET D

(3) MFDOREZRET D (4) EHFOBKEZFETD
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Al B I
HEIZET2ROXNEEFHS, FTOMICER X,

E%Kﬁib@@ﬁﬁ%k%@ﬂ?étb@%ﬁﬁ&@,%@E%@E%Kﬁbt%@%%%éﬁf%to%%%ﬁm%wﬂ
BEIZEBTRIT LOONHRRANEEESH, B CERIGZBITHAEARED (b ) ICLs TRIERITENE S 5,
IRIIEORAZTHY, TOBMEPHEAMOHHIIBMOBESCEFEFRICL>TEELETHS, b NOBROEE T LIZLIE
AATICIEZbN, SEJEREHIHILDOICESEZADLEDZ LT, (W ) ETHBHOBIHEIZNS, BhD AT
SIADERZBAT 201 (V) ZH2 2BEORMBETHY, £ THROBRIIBEREEREHREND, HEMEICIT
et ( 5 ) &Y - FEAEERATI3EHEOMBEAHY, ( 2 ) LFEEThAWMAOEFLTHHA LTS, MAEHM
faIE, TORTIMIZE N, PABHBREEEZBMT I, v FFY v e XT3 EWEREEARE 2R3, o K7L
BLFF— eI BRBFENTEY, VFFT—A0B3KERINT DL, ZOBERELT S, ZOBEELOBRIZLY,
FETOA Z > OFBEBELL, SHORBHREREBI 25, FES NI BERITHEARICEN SN, BRBICKMICEZS L,
wEEND, 7z, RICIIZABEOKDORIICKHET E L ABH5, ( B ) 2BoTHBOFICA-TL 2H0EIE ( H» )
Lo THEI SN TND, (A ) BEAATOLIEVICHYETE 0T, BWEFTIX (B ) 2K, B3 WVEFT TN
SET (B ) 2BO2AEEZRAHLCVD, T, KERURBEME L HORIRIC L > TRENET 5, BOEFHHHA
WKHADLWHATNZITS &, ESLELI2BRRTHS SICENRD, 202 L 2BIER LV D, WITHD VB SRVEFTICT
REFTCDIIMTHRZRVE, LEWCARZDEIICkhD, ZhEHIERE VWS,

fil. AxXFo (& ) ~ ( 2 ) CAENRBEALIYE,
fl2. E RBPELSEZERDLEDLLLAIZDOWVT, B, FL/#, KEED3SZELAVTHRBE L,

M3. (B ) OHERZREETLERMRE, M/NERET S BEMEOATE ZHLENEY,
%4_%Emﬁﬁléb<$ﬁowfﬁbw@mgﬂ#°Tﬁ@(?)w(l)#%loﬁﬁ,ﬁ%%%ﬁo
(7) HZBIRTDERLIREBICHE S, BT IRENTHS
() KZRRTDERPRBICER SN, KITHT HBERTH S

(D) KRN THAERBLEVICERESN, RICHTIRER RS
(=) HEZRDTDERORITIEM LRV, HE/E L 5K 2 2

5. WIRISPEZ 5 & &, RINE~DOREN LT 20MATITRICH, 4HERY,
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X1
He. BERTIE, b > JU A 10X 512, Nat 2B LU
fi6. BEFTIE, b hODPAEMIIZINLI DL SIZ, Nat F¥ B IW S s

K+ F % X BBV THEEMIE—30mV & 72> TW5, SoRlEE3%T Sy
% & Nat Fx R ABEAL, BEMS 40 mV L L, XORE 2L 72
BETHPPICH EDBEEMICRD, ZOZ & XY, KOFEERT
7ol & QEEMOEROETIX, HM20s77 (7), (1) o¥bb
WZRBEEZONDD, EZOEMBA LY, 2721, Nat-Kr K7,
Kt F ¥ FNVRAOFEEZT THEL LRV D LT D,

Na+ -K+R v 7
X 2
(7) (1)
(mV) (mV)
10 ~ —_ ”
/ %0 /
-30 AU -70 N
Yo | | (FFFET) P ) | | (BERE)
s S
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&Y ME IV

R (=BT 7) VAACETEIROXE [A] ~ [C] 25A, TOMICER X,

[A] MR EICABT 213 AT RTOEBHEDDOIEEIL, 24 BRE OB CES
LTWD, FEHBFH) OBWVEERRETICBWTH ZOEENIHN 24 BREOE
HERT, ZOZ LITEDITIEENBREVRHBIEETSZ LT, BB (F—>F
AT VARLEVWDNAENERNY XAZHBLTWAZ LEFRLTNS, IFLED
EWRFEHIIERTEE, KB, SAEUREDY X AEZEREI LT3,

HBRHED~ U 2 DEHBTE AR OKOEIEFE LIz b DD, REMHR S D
DRI, UTOEREIToR, SUVREZRECBER ER—EIZET-N-4%
T CHH 12 K, B 12 RMORE TS BREAT Lz, £0%, 6 H B O
LIMEERORET CHE LRI /2. vV AD BHERITE 2 RAABBREREBICLY
HEIWICHRHE L, BBHEZEE L, K11, 12825085 1 B ORZ & e,
BIEBEH () ZLIEBRRONERREZ2EVNABRTRLELDTH S, B
XE, B —0ERTRLTNS,

BITHBM ThH D~ U ADTEEBIARLAIIBAR O H 2 BRE T CIXMITRL O E%
ThoTeh, EBR6 ABICEERRRECBITLIELZS, EBRTHEDN D10 BREH
I CIEBIBH AR RS 18 I D 14 BFECHEILE (K1),

X1
Rl (Hg)
12 18 24 6 12
L b b by
. s —
2
3
4
5
Bl s
2 7
H 8
ﬁ9
10 ¢
5 1
EIZ
13
14
15
16

1. THEBOD LS ZAEMEHICHAONIMELRTEL LTELED 2L DIZ SN,

BUOF T Z R,

(7) StE (1) StAEH% (7) #&XetE CtEi)
(=) RAH% () St

2. TREQOERZ L IO~y XAEROEYEH OB HET L,

[TTTTT[TIT T T ITTTI[TITTT]
12 18 24 6 12
Rzl ()

[ Teagy [ ] wss

WD (T) ~ (F) OoH5brb 1o

M3. ZOVUABHEOSHZ 24 HHOFHICAFCTEZZ2HEHANDI L, BRbEILEXONZbDERD (7)) ~ () ©3

L b 1 OBRVES &L,

(7) =~V ZADEHESHONTHRI SN D05
(1) =~V ADEBENRY HFONKTHEMT B05
(V) =V ZADEYREFHNEHAON THIET 5005
() =T RADEYFEHNY HFONTHIETEH D
(F) =V ADOERERBFOXTEITH05
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[B] EHEOLEYEEE (BN T72bb BRMNRIREF THHRHAKIL, ;HAERTHMORRX ExL JiZn s 1 5HE

DB D72 5 1 PO (FRMIBOER) ICHFEET 5. BRX EZEIL, AR»PSOXEBRIZASN LD bEL DR
BRNRRETDHRRX EMTN DM OEFEICH Y, WENPLDFHEANEZITHZ L THHOKXD 24 B ORAMHEICET
THEWVWIHEEEZEL TS, TORXXEZEEZABRNFIRICL o THET I L, FBHEORNELH R LIFIETNTOHAY X
LBYET D, EBIZ, W OPDFLEVSWBICHER ) XARH Y, BEEaNT ol ROMAPEREIT~ T X TS5
RIS, SHCHEERT VD BNEDRS S Z ERMbATN S, 20U XA bRRX LSO &> THkT 5,
INEHEEINTF A FOLMEEHHETIBTVELDOHWEETDY RAREbNLEZ LITL B,

4. THREQOHRKTEIX, K2 (AR) OO LB, KO (7)) ~ (%)
DI Hnb 1 OBRURESEZRLE,

M5. THRBOOEEaLFaA FERLL DI, MEEEREZETHILVESZ,
UFD (7)) ~ (%) 2256 3 >BURLES L,

(7) BREAALEY  (f) "RYFLyy  (¥) <5 hAEL
(=) 7RVvFU Yy () EEarFas K
() 4R () gy

6. THREODHENVELDEFE, TNEGWT DNIWROAFRE LY,

7. Rt THLIERX EZIL, EOLIICLTOORNVEVGWERIBEL TS B bh50, AT XL,

[C] SFAEMENB»D, EVRHPRECEBTFICI s THIEIEN TWAZ L Bbho TS, BRETIE 10 BEM Lo
B BEEF B EL OEYTED G ROP>TW5D, FHLBICBWTHREHRIET Clock, Per272 ERsbn5s, T b DBEFE
¥ T 5 CLOCK # > /%7 B & PER2 # v RJ B, BEFOBED L)1 2RlfiT 265 &L 2 ETh 5,
EEYOBETOBEOFRAGEBIIHER TR TH D, BEORBEMITIZ U 7ETHS (b ) B, BELHEIE
RThHD (v ) kEbvic (5 ) HEHEICHKEL, BENHHEEND, CLOCK ¥ /37 BiX Per2 mRNA OEEFHE &
NIBED 1oL LT, P2 BaFOEERBMMMAEICHS (5 ) BERICHEEL, Per2BEFRALRET S, T T
B &Nz Per2mRNA » HEIFR &N 5 PER2 ¥ V7 Ei, & LICRHIOEEEHEGFEY (CRY) LEAKEFRE L TENICBAT
L, CLOCK # VRV EIZ k2 Per2 BInFDEELZMAIT 2, ZDegBRD T 4 — BNy 7 REHERHK 24 BRI TITbh B Z &
T, BIZAYRFORBRERITORA TN,

8. EEICl oxxdhd (& ) ~ (5 ) ICADERELEE,

RI9. THREOD, BDT7 41— FAy ZHRHOFIL LT, MICERBASOF X DT, MEECHRSGRERD S,
BDOT7 A4 —F Ry JRAGLIZEDE I R b OEEICHAY X,
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