&M R I

DNA icB¥ 5 %koxX#E [A], [B] 284, ToOMEXL,

[A] DNAEF2ADOEHNL2ZHEEE L TRY, ZRENOHEIIR 7 LA F FEETh 3 BMERB VB LA LTTETHS,
X7 VAT FIdHE, ) UBR, BED 3 oOWHTHRINTVS, DNA KETNIBEERFRII 4 BHEOBEEOHVHIcE-T
RHHNTND, & M AMLIREBEBEEHERTEENBSHIOFELEENLTEY, 1A _ELHABED DNAIKTR L ZD
REE ImiZbBLE, ZOERZGFEMROZEAICNDEOEELRRENEZRETON ( b ) LXFhd 2 0BT
H5, DNA WK ( & ) ITEBEHEXIVFY—LETRL, TRONER - THHERIZR D, MBESSOBICIEE DI
BICEERE LTtk L e B,

BEEAEWTIE, DNA OBREFEHIE mRNA fIBEKICEES N0, (v ) LWVWHBBRERT, 55K LA mRNA L4235,
SERL L7 mRNA 3 DOA~HT, MIRETH 7B~ HREN S, BEEHRIZ DNASRNASZ V7B~ —FHAKER
bNBb, THITEEFREBROKFAEEZLN, (9 ) LIEFhTW3, LAL, (5 ) &LARWINHARES 5
REanTnd, Lé2ide MRETEVA NV R (HIV) BEEMINT, BHEORNAZ (2 ) EWVWHEBEETDNAKSOLY
MZ B,

fil. &AxXHo ( & ) ~ ( 2 ) ICAIEYREANLZTYE,

2. B11Z DNA ORFEO—#EHNANR L, B, VU, HEZZAERA, B, Corhn, ETRY,

X 1

3. DNA & RNA R TIEX 7 VAF FIZOWTRR DAY 2058,

4. DNA%%*@?'?:“/ (A), 77=v (G), FIv (T), ¥Yhry (C) DENEBEDREIC L &FF L Th B0
KD (T7) ~ () ©IbERY, TRTRORLETHY,

(7) G (4) A () G (=) A+T () A+G

C T T G+C T+C
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[B] DNA OEEICIZHEMALREFRASH Y, DNA 2HI T3 & 2123 b & OHEHFRTHABHNRFT LVHEERTHIE, R
CEBEESRE b7 DNABTELND, ZOXIRHFOEBFLIARSN, bI—FHixbLo#ENED L O REMO L
2 (B ) twvd, DNABPERINAFHRICHE 2KZFTEIIE, (1) b DNADEREND 1 KOEHEHR L L
TH LW DNA B2 bh5, (1) He D DNAFZOEETEH LW DNABOL b s, () DNA SITH T & oo
HEREINF LW DNARBSL b3, LWI 30DEMBPEL bz, £Z T, DNA OEMEEL R T2 DICRO L 5 L ER
BiTbhi, BF (UN) BT _RTERORME (BN) TELNZEM TRBEZ MR LEEL, 3LAETTO UN % BN
KB&EHA, TOXRBHEEZ N OEHT1 Eﬁ?&ét‘f:kﬂ%‘%, 2 BIAHEEERBHE, #nehntb DNA ZEIRL, ik
Y AESATRIRICNZ T, BREEAELOE LE, By Yy ARRCEEREC L ARLAZNZ3 L, Bty v ik
Ea (2 ) BEREN, DNADBELHVAIBRBEOBEOTZIZDNAPEE S TRV FEDLBED, bI¥hRILED
BOLEATES, Z0OLEEOLNEDNAOAY FOMBIXH3IO X IR o, £, BN 0L ik ETe 2 A8 DNA DLEL
UN O A& Etr 2 K8 DNA OB TN TR TR L TH 5,

X 2 (1) (m)

(1m)
EAE I LY I R

lbé:(DDNA [I%fb'«\DNA

BN T 14N LT 1 Bl5 UN T 2 F5y
LI KIBEO - I KBED HIWERBED
DNA DNA DNA

5. (B ), ( » ) CAZEOREDLLYE,

6. ZoFErAYv, DNABRO L AZHLNILE 2 AOFIEEOLR LT,

7. ZOERLY, DNAOERIZ (1) KXz eNRENEM, (T) ® (M) OERERET DD, PR e bM
[ DNA 2l X3 LERDH o Db, THENDORRETET 257 HICHELR DNA OBREIHK L £ OHEH 2L,
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b RIFE O
HWYOBTFORECEHTIROXELFES, TOBRKEZ X,

T, BRIELZH  RBORICETEHMT 5, oEFREBREUETTRIEL, Fiol@YEREBRT B, £ERE5D
ROBEIIIMKIRT 2 2 L 03dh 5, TOKRRCIEBILVELTHS (b ) REE5LT, LEAX U R/ B2HHEL, BT0
EHEEZMHLTVD, HEPYOBFITIL, HKOBRHEBRVWERFLRVLORD D, VI AR ARaDBFRINIEHIY,
(W ) BEFEFTND, o (VW ) BFORFICIRREETHS (5 ) LWHIBRIVSI/ERBEEL TS, BT
KHABHELD L, BICBWTHEHFLVELTHD (2 ) BERSA, ( b ) ORFMHIBREIND, 1 FOEFTIZ
( % )i MBETO (B ) AREBETS, (B ) BELKEELRS (5 ) 2HTEOMSVECER, BT
BICRIR S TRAKZR EBERICRY, BEPBEDS, RELLEDIREERNOXEBL SRR ORET 2, T0ERIT
0% DWW ERNVE VBN TV B,

1. Eoxo (& ) ~ ( » ) KA?EDREMNERE,
2. TREBOIOWT, KEADAMCETFORFITHEREEEY 2 S5,

3. THMEOOARI VARZEILOVT, TOXED ( & ) ~ ( & ) CAZBUREAMETO (a) ~ () »bHE
U, TRENELETiLE, =7ZL, ALESEMERAVTD LW,

OB IER, (X ) OXKEoT (£ ) BERL, ( T ) OFfITEoT ( = ) KBTS,
( R ) OBRIVRIER, HIWEYHRNLE L BIEMALESE, RE~LFET L, HHOENE-> CWHBFFCHE
BETIEEIE, (& ) OXOEREN,

(a) & 660 nm (b) # £ 730 nm (c) PrE! (GREXRINE) (d) PmE (GEREIRINE)

4. TREGIOVNT, Ko (1) ~ (4) OfiE &7 2lMHLE Y OLKELAER 1 ST R,

(1) RZFORE ZMEHS 5 (2) REORRBIOHEELRET S
(3) WFOREZERET D (4) EHOWREFLETS
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A RE I
RWECET I ROXEZTES, TOMCEZ L,

AT ELVOREZRZBAOTIEDOBRENRDY, ZOEHOEFICBE LI LOERZESETERE, JEEREDI SO
BIZABTRTLDOONMRR~LEESR, IS CERKRERITHARLED ( & ) Lo TRGERITENREZ 3,
RIIAOZEBTHY, TOBECHENHOMBIIBHOBRCEBRFRCL - TIESETHS, & FOROEEIILIF LI
HASIL b, SESEREHCHEBDOICEREEPELZLET, (VW ) ERASMOBAREIZND, BABA-T
ELROBHEEZRINTHOE (V) KH3 2BEOEMITHY, T CHROBRIBREFICERINS, #EMRICIX
R ( 5 ) B - FAAEZETZ IEEOMBEASY, ( 2 ) LHEhZBHICEFLTHALTWS, »AEH
faix, =ORBEICEY, DASHKEAYEERBRET I, v RV LiTh R ENBEELRREEZRI2T, v RV
BLFF =V EVWIBEREENTEY, VFT—ARKERNT S L, ZOBERELT D, ZOBEELOBRIZLY, H#
RECOA A OFBBERIERL, KOFIEABRIEZ 25, BESNEBERIIRHRICEN S h, BERAICKRBIZEESH,
WEINDE, T, RBIIXEABOXORBIZIGTH L ABHS, ( 8 ) 2B-oTHROPFIZA->TL XR0EIT ( & )
o THREINTVWS, ( 2 ) BAIATZOLEVIZHEETIHOT, BWHHTIX (B ) 2EX, WA3WEHTIRHED
SET( B ) 2@EINRERZFAHLCVD, £z, RE2BRLRAEMERLEORIICE > TRENELRTZ, BVWEFIMLA
KHBZWHEFIZIT &, ERLLRBUIZBOBTHL IIENRD, ZOZ L EBIER &V D, WIZH WG H S HEWIGETIZT
ERUHIRMbRAARVE, LEWRKRAZD LR Z, ZhEREIERE WD,

1. &xto ( b ) ~ ( » ) KAENRFEALEE,

2. B FAWESEZRBLEED L ARIZOWT, BEM, Fr/hH, KRBEDOIFELHWTHAR L,

I3, (B ) OHKAREETSBEMEL, fAERET 58 EREOLHELLCHEL,

4. BRIERBRBIAD LL A OVWTELWVWORENRD, TiLD (7) ~ (=) 6 1 2BV, LELZFTYE,

(7) k2R T2ERBRBCHESH, HICHETIRENTHES
(1) REBRRTI2EERRBICER SN, RIHTIBRENTRES
(V) XEBRRTHEERLEVERSHh, RICHT2RENLERS
(=) XERNTH2EROBEIEL LAV, HERCIMBENIELS

5. WEEAEISLE, BMK~DOBREN LA T 5RMAITRITH, AL,
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M6, BEPTHE, b FOPAKHRIEK1IOXSIZ, Nat FyrxrBIQ
Kt F % ZABBAVCIEENMNIE—30mV & 2> TW3, ROMEES T
%L Nat F v FANE L, BEMR 40 mV B L, SOz < 2
DLTHRONCHEDBEEMICED, O L LY, HOMEEZT
el EOBEMOEOEETIX, H20r57 (7)), () o¥bb
KRB EEZOND I, FZOBALEY, 2721, Nar-Kt R 7,
K* F v VIR OFEEZITTHERLRVLD LT3,

2
() (1)
(mV) (mV)
10 - _ -
/ %0 /
[
N L

-30 =70

b, 2] I | (FFR) *xo I | (BER)

il iR
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4l HE IV
BH (V—AF 4 7)) VXARZETAHROXE [A] ~ [C] 254, TORMICEZ L,

[A] HIBREICAERT2I1ZL A ETRTOBEDOEENL, 24 HEORAMTES [X) 1
eréoﬁﬁ%immv@%wﬁﬁ%ﬁﬁTmﬁmr%%@E@m%24%@@% ) 15&%5%)6 12
HERt, ZOZLREBTITBENRADRHIFEETSZ LT, #B (V—AF IENERRETRNRI RRNERRRRREY
ATV VEXLEVWORBEAENY ALEHELTWZZLERLTWS, IEHEHD
AWEEEIEREEE, SR, FAELRED) XAREE LTV,

bHHREO~ U ZADBABBITEHRAROKOEIIETF LI b DA, NENR LD
PEHLDBEDIE, UTOEREfTo, vV ARBRERRBER P —ECRENIE
T GRS 12 BRR, B 12 R OREEC 5 BRMAE Lz, €0k, 6 B B OKHIH
LIMERORET CHE 2RI 2. vV A0 BRRITE 2 R MAERIC LY
HERICRH L, BHEZES L, M 1, 1280 004% 2 1 B OREZ % Eillic,
B A () JEIFEEBALNAERHEERVARTRLELDOTHD, BAH
3E, BEESL—0ERTGRLTWS,

RITHBHTH D~ U ADEBBRLIIAROL 2RET CIIHITRAOER
Thole, EBR6ARREERRELBITLELZA, ZBRTHEND10 HEM [TTTTTTTTT eI pTrTeT]

BB A 18 K 14 BEE THBI Ll (1), 1 13#% 2?&#) 6

[ 1eAg [ w8

[N

I

j

o

—
[y

(m) o

bt
W N

—
-~

—
ta

—
~

Do
et

2

fil. TREOO L > AMBEBHICALNIMELRTEL LTRLEORbOIEND, KD (T) ~ () I 10
BURTZEY,

(7) Stk () JeA% (7) &t OtEk)
(=) BA% (F) e

B2, THEBOOEREL L0 ARFOEYHORHZHEY K,

M3, ZoeUZAMBEENH S 24 BREORAMCRARTEIHEBEADNI S, HBEWELBEZLNDILOERD (T) ~ () D
Hirb 1 DBV 2R,

(7) =V RAOEBHESHPOXLTHHEND 26
(1) =V ADEBERY FHFOXTHMT D050
(7)) = U AQEYRHPHONTIET 5256
(=) =Y RDOEYREHNY FOKTHRIBETI00
(F) vV AOEIRERAFOXRTHEDTI00
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[B] (1EREDEMMEET (FHRE $72bb ARMRIETF Cb 3B AL, JEETHBOELRY EE XiITh 3% 1 FE
DIFERMRAN O 72 D 1 X O (RMROER) WHFET 5, AR EHIE, ARPLOREBIBIEAN LD bEL DR
BORETDRZXX LI DWMAOEFEICH Y, BB OBWBANLZIT 52 L CHEBORD 24 BEOEHNELIFR
THEVIBEZFL TS, ZORTX EFEABHERCL > THEET 2 L, BHROBNLEIR VIZIFT_TOEA Y X
ABHRT D, EHI, W ONDFALELFWIZHBER Y XABDHY, JHEaLTF 2L FOMPREIT~ 7 X TIERERH S
FRANIES, FHFCREZRT LV BRESHRH L2 LBALN TS, 20OV XALERY EEOBEIC L > TlkT 5,
It EaNF oA FORWMEPEIET EHRALEL ONWMEFD Y Radkbhsd o kick 5,

B4, THEBOOWRETHIL, B2 (FE) OO Y OEE,. RO (7) ~ (%)
DHIbEND 1 DBOREFTH,

5. TRBOOEEaLVFaS FERLL S, WEELREZETRLVE %,
LUTFD (7)) ~ (%) »b 3 ORUEEZIE,

=
€3)

(7)) EFNVEY  (4) RYTLiy (7)) 2RI sy
(=) 7RVFV Y () EZarFaa R
(H) £ Ry v (F) Inhar

6. THRHMOODHVEDATE, ThEHWBT2NIWROLHE T,

7. BEHPRETHIRTX LB, EOX L TOORAELBUEHBELTWE EEZ D, HEW L,

(C] SFEMERTND, PRI PBEORBFICL > THE S TVBE 2 ibhoTW3, BIETH 10 BEU LD
RERETRE L OEREN B ROMo T D, BIBITBWT bEHRET Clock, Per2 2 ¥R&IbND, Th b OBIETIE
WTHs CLOCK ¥ /37 B L PER2 ¥ /37 BiY, REFOEBED Lk e BE+ 5BEREG & L/ EThS,
RBAMOREBFOBEORGEEIIAE IR TH S, BEOBMBENTIBF L IETHS ( b ) 25, EEXE SR
RThd (v ) Ledbiz (9 ) FERCREAL, BEXEME SN, CLOCK % /42 &i¥ Per? mRNA OEEHE » o
NIED12L LT, Pr2 BRIGFOBERSHMLMIICSHS (5 ) BERCREESL, Pr2BEIRBRE2EET S, £ 2Tl
FE&hic Per2mRNA»HEIFR S0 3 PER2 # V{2 B, &L IBIOMEHEETEY (CRY) LEAKEERE L THNICBIT
L, CLOCK # v X7 RIZ & % Per2 BIBFDEE LI T 5, ZDeRADT 4 — By 7 REHHAENH 24 BRI TITbh 5 = &
T, HDICEYRHORERTbh T3,

8. £ (Cl oXFD (& ) ~ ( 5 ) KALEUREEEY,

Mo, THREOD, RD7 4 — Ry JREOFIL LT, fUCHRED» S OF 0o o HWGRE, LWEEORESR VNS5,
BO74—FRy JRELIZLEDI 5L OoEHICHBEY L,
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