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— FiASN DNA-to-Protein(D2P) A& MR &+ 7 AR & Aol 46 ik

BARG
AR KA BRI, PR, 8 & Ff A5 DNA-to-Protein (D2P)
Mt 2. ). sl Rl & Tk

HREAR

GG AR GUERE AR . B YN s Y an i ss
RIKINER N —Fh T AW 2R BEEMFERORIARE, THRRIEER,
WARARINE GRS, Mizili‘t. AAMNEEA G RRSTHE TR DANE H ) mRNA 5%
DNA D A6, I T2 il in o 13 5 £ )3T o (R IR AN B o . MR AT O B 1 1A
TEEYIG BESELH S A A . AN R A R GERIE 8 1A U e EAT
Rk, Betb. @ifolEge. AR B IR, A FRATR R . A
8 A iRk Ty 5

FE B ARING BR GAT IR — B AT AN SR A3 1) mRNA A D B AR R
B IRER A 3 MR AR S 53 5 AR SN [R] N 1EAT, B DNA B4R &5 1 mRNA
SRR R 5L IXPIAP R GEAS LU B % HL SR EOR B my , we ZA B T EA T 4R
AN TSI DISRAF AL 5 22 (1) mRNA BEAR, i A BETIOG PR LK B (1 DNA Bl =ik I
FRTOREAE Rt CROAR B LR K TR s A ) o X BB 9 17 4
I BRRAF I TR) S Bl oA s 2%, RN R R T ZE 065 B 8GR
FrE. B, JPR BRI 5 GRS m R AR AR S MDA
NP WSR2 e/ T R RT I BER 7L

KA

AR B FEAL T —Ff [F] B 7E A S HEAT DNA, RNA, 85 (AR A i) B B 7Y
ANt

AR R T B T8 mRCR S m R A RSN IR R S

K WIFRAE b L DNA BEARGIEAT AR5 B DNA,  RNA, 8 1 BOVA

K WIFRAE—Fh ATICR DNA BEARGIEAT ARSI R 1 VR I ST KA, BA
SR SR FTAFAE I B 5 AN AL

AKBIEE —A H MBI DNA R, e R BB AR A5 R S 1 21

1
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s AR A H A2 RIEE DNA B, Feo MR i AR S MG BOR GE I 57 KA
s AR = H G2 0t MR a1 R BIK DNA-to-Protein (D2P) (1
WANES G BT o AR IR DA H IR S Fh a7 ™ B AAN 8 A i f
JRART &

AW TSR A T ARSI AN S AR R B A ST, Prid el
MR E it R AL AT

(pl)
(p2)
(p3)
(p4)
(p5)

fitis

(p6)

VRANINIE DNA & UK 3R

B U DNA-to-mRNA & A 3R 5

A mRNA-to-Protein SR AR

KUK pl-p2-p3 I DNA Fpailisevt, BBt

SEIARSNC A DNA-to—Protein (D2P) A B 1) 5 48 1 #H6 F e = 77

D2P A R SEPL R AR 1 A I B AR A T

A Ty TSR AL T AR IR DNA S5, Bk MBIENASN G R SE, B
TN A R A

(a)
(b)
(c)
(d)
(e)
()
(g)
(h)

DNA 215 15
firp e g5
DNA 545 8115

FH T4 1 DNA [R5

RNA ZE &5

FH T4 1 RNA [R5
HT & EAMEY;

g0 U FR U5

B — et rh, Pk o i i) o A iR Ros B FE ke 5N K4
(G BB T
(j2) 581
(J2 ) Z&rhil;

(J3)
(J1)
(J5)
(J6)

REE A RS,
BN,

AR AR ST

R, Prid

A K B K PR A
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S —ARIE BT, Pridng DNA SRA R4S : phi29 DNA 4GB, T7 DNA 5
B, Bst DNA B4 WMF. Ecoli DNA TE4ME. DNA B4 1 (1) Klenow JrBCEEH T
WG IR A S A AR, FEANR R T Ik

S — R F, Frid AR TEBE RS T7 W R A 2B R A I elE (4B) .
UvrD fflie i 55 .

S —ARIEEIT, PR DNA 56 EaHG: T4 MREAMLR 32 &1, RB49
MRBR AR R 32 B T7T MRRAAE IR G M PEES A, DNAGSGEA 74,

FT IR ()6 B DNA IR A 45 IR B iie . IR T — B . sl A&

FT IR 06 B RNA IR B0 . A BBRiR . B iR . sl 4o

S —ARIEEI T, Prd & RE E R ES: 1-20 FORAREEMR . LR
RIRNG MR »

e — i, Prid o i & B A i Rt SME I T4 3 E i
A ) DNA 73 F-

e —ARIEE H, BTk K] DNA 40 F 4 26 HE 1

e —ARIEEI H,  FridIf] DNA 40 F 4 R

A5 —ARIEBIH, FTIA I DNA 20 & A i ANE & A T4

e —ARIEEI T, b g hd s Mg 8 1 IR A S S R A P41 . cDNA FR 41l

e — ki, Pridifgm i sMEE A KPP S A B a1, 57 R
FPEls 3 AERIET A

e — i, Prid o B & oA s RERSE 3 AR R Ra D
BE. FERE. A7 CHLIRIE CREPR . WETRAT. MEPREE. B SRR, &L, R
FR, ARIRBEEE (DTT) « BEIRIVIERIAEE. T7 RNA BEA5HE. oiH A5,

ARG AT R T SRR R R AT AT (1), fRIE DNA-to-Protein (D2P)
ARG ED G iR, A

(i) MAME RS Pk 40 iy, Teat & Rk 28, DNA SR 3R, DNA
SR R IR A KRB R TR s

(i) EEAERIEM, MG DNA, RNA K.

(1ii) W ATHE & DNA AR T1, TS5 900520 & Toan i & ik & 45
A, MM DNA, RNA A A

S —ARIEEI T, Bk BB ) M GED P, KRR 20-30 °C, VIR
2-12h,
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R EI T, PP i), RNV A 25-65 C.
S — ke, prigdsbsg i), T1 RN 2-6 h,
AR DY T TR HE T —Fp A TR 2o 48 B & ol A sl 6, A
(k1) F—FH, LR T —F8 W B4 i)
(k2) B_HA, LRA T3 AN DNA REBE. fi#liels. DNA 454 &

(kt) FrEEEiul e 15,

S — kB, Prid s — a4 3 AR SRR S ElA
[HESE

E 5 — ik, ik eln SRR Ik e AR A2

(k3 )55 =454k, CLRAL T 28 =4 T4 i DNA )5

(k4 ) BEDUZEAS,  LLAAL T 28 DY 25 45 10 H 145 1 RNA I 5

(ko) FhEA, AN THERERMHTABREAWIKY;

(k6) FHEANEA, LLAA THANRHRNER T

k7) FE-LEHE, AN TH-CAEBRNHE T

(k) FI\EA, LLAA TR INELRMEF,

(K9) FILpEds, LA THIVAEASNER & B N EERE 4%

ARWE h St T MGG BUA R, Ik 6 Bk 2% DNA &l
RNA ¥ s it VR PR AR IR B S A — M a R R .

e — e tirh, Pk (h5 Bk R4

(1) DNA ZREIRR;

(1i) RNA¥esgiR R #

(iii) & E TR,

Eﬁ*%ﬁmﬁ TR T4 M il Rk

(iv) *fnﬁjt

@)%@%A%

B — et rh, Pk Jodi i & ik R4

(J1) BEET

(j2) 51

(J3) L2

(Jj4) Rem PR
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(jb) WL M

(j6) ATLIEMIAMNERERE; F

(J7) ATIEMIER, PR g0k 7K SR k) o

TR — Lk, Frid o A Bk e RT3 T DNA,

S — k@, Prigfy (1) DNA RAEKERME: (a) DNA RAM; (b){Tik
[RIfd el () TIEM) DNA g5&8k s 0 (d) 1A B DNA FJEH

R — Uk @ld, Pridmy(ii) RNAF kR RAHE: (o) RNARAN; F1 (D H
T4 G RNA (R

ES— ks, Bridiy Qi) SRR RS (o HTEBE AR
Yy F(h) 40 i FRELY) -

e 53— AL, P i 40 H B ) i 40 M SR s O T ) —Fh el 2 R 2R B 4
Hle SR At B RN ELAZ 40

e 53— AL, P i 40 H B ) i 40 M SR s O T ) —Fh el 2 R 2R B 4
Hl: KBAF . 405 W ELE 40 i (dn HF9. Hela. CHO. HEK293) . FEH 40 i
BERRAN . B4 G

TR — PR, Frad 0 40 B B A7) (o 40 e REAH B 2 U

e — Ik mlh, PridBEREa ok B 4. ERIEEERE. SR CEERE . A Y
BERE, B H A Bofhth, PridnEERLgn e ss. v SRRy, SR N IR
EYEIERE

e 5 — AR %“%@ﬁ%m%m%ﬁw@ﬁ%m%mﬁ%m%

TR — Lo v, 3 3 B RE 0 LB S A 2 B B P 5 AR B A R

Eﬁ~%ﬁm$,%LK%¥%%?%%¥%,%Lﬁ%¥%ﬁ§Fﬁ:%
MREE. e, A A.

RS —AREBI, PR B 7R TR T8, DT ik B N4 S
MR, BRI, B AH A

S — ARG, BRI AE A N : 44 CFEIREE LR . R
BEHEE, siHA A

BT —PREEIF, PR IIA I RNA RS AR, i iR,
WA

S —ARIEEI T, Prd & RE E R ES: 1-20 FORAREEMR . LR
RIRNG MR »
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B — Rt rh, BTk (R4 id 72 DNA S RNA B 58 R PE ) =
[R5 AR 2R

e — Lk irh, Frikifty DNA SRR d, B DNA ITHEST ng, B
<0.1 ng, HAEHE<0.01 ng.

RS — et rh, TR DNA BG4 &, B DNA [ &4 0. 0001-10 ng,
A 0.001—1 ng, FAEHL 0.001—0.1 ng.

B — Rt rh,  Firid (A AR DNA 24 3K DNA.

B — L rh,  Firid (A AR DNA 24 JBTRE DNA.

eI, Prd 5ok DNA (U 4& BEf 88 o & 1 A AR I R G DNA
I GER

e — Rk rh, Pk okl DNA AU4E LUK Joft: BRI e R e BRI I R )
IRES 4581 KINCEL02. Q J# 41 LA S B BERf 53 1% 1) Kozak FP4l

B — et b, Frad (6 B 28 AR 10-50 B80T, Befdt, 20-40 1Tt

RS — e firh, Frik (¥ DNA RG ik R, ridRalEc H N4 phi29 DNA
4. T7 DNA B4Ws. Bst DNA AWM. £ coli DNA B4, DNA AN 1
1 Klenow, mitLZH4,

ARk, Frid i DNA BA R R, Frid -G8 phi29 DNA R

B — Lk rh, BTk () DNA SRG R, Ik 285 M Ik B2 0. 0005—0. 5
mg/mlL, BAEHL, 0.01—0.2 mg/mL, SE{EHL, 0.05—0.1 mg/mL.

LR —ARE I, BT DNA S RNA # s FE BRGNS ik B2
PrANE IR

B — I firh, Pk AT NG R R LA BE SR E (W DNA g,
RNA SE5 1) M3,

R — ik mih, PridiR o Rk | T4 PEG3000. PEG000. PEG6000.
PEG3350, B 5,

RS — Rk firh, Pk & —ladEsr 1 & (Da) & 200-10000 12 & 1k,
Bk, 43 1B 3000-10000 R 2,

ik, ridEaaBERY, B ZRIKRE (w/v, #40 g/ml)
0. 1-8%, BeAEML, 0.5-4%, TEAEHL, 1-2%.

B — W, FridpeE A Rgiix 0 N BERIR MR IR B R4
PR A S L ] P R R R S B A S

6
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T —pEBIrh, PridbEddk B A WATRE. vk, BRI REME. EIERE.
HIRE . B A A

SRRk, FrRBER R E (nmol /L) &y 10— 100 mM, #3fEH:, 10-60 mM,
AL, 20-50 mM, SEAEHE, 20-30 mM,

R ARG, P RS E (VY)Y O 1—10% Bk, 3—8%, &
fEHD, 4—6%, UGG s & S FT .

En— i, Prdigieaik 8 A BRRM . BIRY:. BRR. B
MR . B AN, BHAS.

e —LEfIh, PR 5P K EE (v/v) 5 1—6%, B AEHL, 2—5%, 3
fEHh, 2—3%, LGS s & KSR T

T —Erh, Prd i 5P EE (mmol /L) 2 10—60 mM, A,
20—50 mM, SEfEHE, 20—30 mM,

KRN T —FRSNC G R F vk, AP

(a) $RAEL—RGIR, QWA K YIS 17T Tk (140 G iR 28 A0 S5
M T E A A AR DNA, BT iR Jo gl B 6 it 22 4046 DNA &4 R A 5%
FIPEAB IR TC A & R R, G SRR, W E k) DNA S HA R — B ]
TL, B, BIRARICI o G itk 2 51% DNA HHlA RS &, £ E 56l
FIT IR AMJ5 DNA Zibth (1) 85 11 )5

AR B T MRS C A G s I T, PR

FRAL— AN S W15 Th R P () TG 40 I 5 A R AN TR T 1 RS SR
DNA, FEESIIAAE N, B8 G I o g5 s 22 A0 H 45 5 88 B TS OBl
DNA —BINFIE] T1, AT s E I SR AR DNA 9 B (1) 2 1 o

B — Rt rh,  Firid (A AR DNA 24 3K DNA.

B — L rh,  Firid (A AR DNA 24 JBTRE DNA.

En— g EIh, Prk s s o) Rt Ea & s R,
3 % AT U T 3R ) e P S AR i R 1) £ 1

o —ARiEph, prid s @), RVIREER 20-37 °C, &, 20-25 C,

B — ki, BB (b) Hr, OVINTEA 6-24 h, B fd, 8-16 h.

ARk, Pridttic DNA (JHE<] ng, BAEHI<0.1 ng, B
0.01 ng.

e —ARIEEI T, PridAA DNA R FH &8 0. 0001-10 ng, % fEHh 0. 001—1 ng,

7
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HAEML 0. 001—0.1 ng.

AW )\ DT TS T — M AR A o 40 S B R, AL

(1) AR W 17 T Pk (R ol 5 s % A

(11) FHTJogi i a4 Bk o

TE 5 — et b, Pk 550 A RS i SR T8

B — L, Prkdihilmie 5 4.

(J1) BE T

(j2) 581

(J3) L2

(J4 BEEHAERS.

(jb) WL M

(j6) AEIZHIFMERERE; AN

(J7) ARIZETER, Pk 850 A 7K SR P

85— et eh,  Frid 4 Bl nb a4 -

(a) BEE; #0

(b) WAL S

ARRWE LTS T — R TR SN o4 & i i ) &, B

(k1) 28—, LA T 55— 38 WINA R WIS ThoJy T Br i 1 o 40 i &
AR R A

(kt) PR2EUL 1,

fE 5 — ARk, iRl Ed e R i 5 A2 D wAE

(k2 )% 4%, LA T28 RS T

(k3) =, AR T = A rME 1

(k4) ZHEDYZEAE, LA T 55 DY 75 4 09 28 il s

(Kb) ZHh7sas, VAR T2 WA IR L ke,

(k6) ZEoNE AT, LA TS /S AR R AR 1% 1R A0 TR R

K7) H-LEd, LA TH-BE SRR R, Pl &0 oh K 8K o5

(k8) HI\EA, ULRALTHI/\VEASRIRESS; M
(kD) FHIHEAE, URATHNASBRL S Y.
ANEW T T7 AL T AR SMEER S I DNA, mRNA AR A B 5k, 4s

8
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.
(1) $EHEARRBIE— T TR RIS DNA EHIR R, GHE DNA A M. SN

(R 983 8 5UE R DNA 201~ filt e« DNA 256 B2 . 458 DNA (1)

(i1) fEEANE&MS, WELPRO & 11, BE5EX5MREBN s
AR RS fr, I B BT iB A5 DNA 2B i) DNA,  mRNA RITER 15t R

(ii1) AEAIEIE, K DNA BHlAR . Hoi R, BIEARRERRS,
ANFNIE T4 3 EURCE U DNA 231, 008 77 5 G i 2 DNA L9 5 (1) 2
S

ARG TS T AR SMEIR G e DNA, mRNA FHER A R TE,
DR

(1) $EHLARR B —J TR RS DNA B R, AFE DNA RA . SPK

(I T-45 38 A BTG 0 DNA 731~ gl . DNA 55881

(i1) fEEANE&MS, WELPRO & 11, BE5EX5MREBN s
AR RS fr, I B BT iB A5 DNA 2B i) DNA,  mRNA RITER 15t R

(i11) G A&, Jom i 22 BRaia] LSS MR DNA FLR gAY 75 ) 8 11
i

No

MR, AEARWNEEN, AR B 5 BORFF AL RN R SC (i s2
1) H B AR A (0 8 SRR AL 2 A8 w LB AR S G, A ITTAS BRI (R B0 328 ) 452
AT E. WRTRE, A E—— R,

P 5 B

N TETEL B EERSE A RAS A W E 2B ]

B 1 25N DNA-to-Protein (D2P) (Y8R 2R 1 IR LK . DNA &7, #es%, #Y
FER R

K 2 7 4E phi29 DNA SR B T A 28 AN RAB 1) DNA ARS8 1 G AR &R
IR~ . phi29 DNA R BRSNS 30 °C, NN B2 6-16 h, &AT
HOGCE ML TR 1 nge NC SR IR, 343 DNA ASMG BE 22 o PC Oy IEXT
J, DNASKR E - PCR W, #9500 ngo MIE ERTELE Y, 0.5-3 FTH phi29 DNA Z&
S 1 DNA By ml ORIV RSN o 5 BB AR A R AN R R IA A &R

& 3 JEAE phi29 DNA SR BERBIVR R, AN SOMEINR] F) DNA X AN R L5

9
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JEAR R M 7R 8 o phi29 DNA ZEE B NI N 30 °C, e MEITa] N 1-28

Ko EHRICEIBEREM TR 1 ng. NC AHUTHL, B DNA ARSI iR &
PC 9 1EXFIE, DNA SR T PCR SRS, 2500 ngo M ERTLUE Y, 1-28 K phi29

DNA 5G5S W 1) DNA AJ5 ml DLUIAE AR AN e sk SR BRAR I M 4 R RIS A R

K 4 2R B R T AR AL phi29 DNA 2854 88 (1) DNA SO TR 40 8 5
ERIFREE . phi29 DNA ZE-A M VRN 30 °C, MNIIEY 6-16 h,
EA eGFP FEH (K Bk A 1 ng, phi29 BEEHK VK A 0.5 mg/mL—-0. 8 ug/mL.
NC Sy ftt i, B DNA RIARAMES AR R . PC O IEXT R, DNA SR H T PCR e W, £
500 ng. MIE EWJLLEH, 0.8 mg/mL—-0.4 ug/mL [ phi29 DNA Z8-&1 & #f DNA
] CLAAE AR 5 5 R BB e A R ISR R .

K 5 J& phi29 DNA 4 8GR Z AR IS TR] R 5 e DNA RSEARON T4 M B 1 5 A
AN RE K . phi29 DNA A MR NI E R 20-30 °C, JMNBE] g 0-24 h,
AT eGFP FERII IR A 1 ngo NC AU RE, AT DNA [RSNGBk & . PC A IE
XTHE, DNA SR E T PCR Je W, #7500 ng. MIE ERTLUE Y, DNA 9788 S W HEAT 2 6 h
I, 38975 50 DNA $5- 34 BUi eGFP [ BiA 3 Eoml, FEANFE.

K 6 2l FH SRR BHEERCA 4] 6 1 phi29 DNA 938 44 R AN IS [R] m055 G DNA
HOVRER . AWE EATCUEH, DNA 86 WEETE] 6 h i, § 18895 2 1) DNA
(R Bl RAE, BEEI RIWEE A&, AWAT BB,

B 7 S Western Blot FJ7 v TVDTT & 8%/ eGFP. JKIE 1 £ IMASH
eGFP Zhd e 71 I Ok () TVDTT AR5, VKB 2 A& AN DNA AR [ IVDTT 5 (1]
PERTIED . Western Blot fEH T eCFP AWM —HL, WKl 1 440 7= AN 5B
W E (26.7 Kda) JEHHL, XERHAG N HRE DS IEHT eGFP M.

K] 8 s %t SDS-PAGE g 7 vAailll TVDTT & ) eGFP 22 . JKIE 1 271
AN eGFP gt e #1 (FFORLE] TVDTT AR R, DKIE 2 &AM DNA AR () TVDTT 44
2 (HIPERTRED . AE SDS-PAGE J3#frr, eGFP tr 1 [R5 HE HIAEA 58 A8 M 1 15
LR IR RE ZIORFE R MG, UKIE L Al B SOG4 1 4R/ eGFP
MR T & (26.7 KDa) JEHEE, XRWIEEKN eGFP & [ REH 2R T &

K] 9 2t TVDTT 4 &R A B A 85 H Ubiquitin—eGFP FIHpH eGFP 205 &
AR ZEOE RFU), W& ARSNGB R 0F 5 3 h (5 EARIRED A1 20 h (77
AP ED S-S EEY eGFP MR eGFP A AN %6 {E

10
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(RFU), GBI eGFP /E 24 IVDTT AR R M IEXT . A B Ubiquitin-eGFP & H
(R S GAE LU B X B (NC) BYAHN 26 3 vy, R IVDTT (A R T Rle
[ Ubiquitin—eGFP,

Bl 10 2 TVDTT A& RS & Rl 81 p53—eGFP N eGFP 23U & 1)
ARG, MR TARAME AR ZRIEE 3 h (FAMARRIE) AT 20 h GG
FERIE) 5 BrIRlG B2 A eGFP R eGFP R I IRARX 2EGIE (RFU) , A5 K
(R eGRP A4 TVDTT AR ZR I 15 B o G I p3-eGRP & H [FIAH ) 2 G (E bb 1 4k
O JRARNT S GB35 iy, R IVDTT AR RA T Rl& 88 1 p53-eGFP,

K11 2 IVDTT AR R A IR A8 B 2AR-eGFP F1H Ml eGFP 5235 &
AR ZEAE, M THINEBARIFE 3 h CEARARRED #1 20 h Gy B
AR ED 5 A B RL G 8 T eGFP FEMR eGFP & H AR OGME (RFU), &
JI IR eGFP A5 24 TVDTT A4 28 (1) 154 FE - 5 1) B 2AR-eGFP &t (1 AH X S G {E L
0 B AR SROGE By, R ] IVDTT ARG T @585 B 2AR-eGFP,

B 12 A TVDTT 44 & A A5 2R ) AQPL—-eGFP FILEL S eGFP 22305 & H 1)
ARG, MR TR AR R E 3 h (FAMARED #1120 h A1
FERIE) 5 BrIRlG B2 A eGFP R eGFP R I IRARX 2EGIE (RFU) , A5 K
(IR eGFP 524 TVDTT AR R I IEXTFR . A 1) AQP1-eGFP & Hi IR AH X 2 e {2 . B
PEXT BB ARN RO 2 v, R IVDTT AR R 5 1 & 8 1 AQP1-eGFP,

B 13 S IVDTT AR R A RS 85 ) TFN- a 2A-eGFP FIF N eGFP 32305 &
H ARG, W& TG BARIFE 3 h (FEBARIRED f 20 h CGFA D]
AR J5A B RS B eGRP RIS eGFP & H AN 36 (RFU),
A IS eGFP VA TVDTT AR R G IEXTHE . Al TFN= a 2A-eGFP & H3 (1 AH %) %
JEAE B B PR AR ROGE B m, KW IWDIT MRS T RS & A
[FN- a 2A-eGFP,

B 14 FIE 15 2 IVDTT AR & 20 & it & 8 B ate—H-eGFP.ate-L—eGFP
RN eGFP 25 R H WARX 2O, W& T RIS BIARIFE 3 h (AW
RED A 20 h GIABIRZIAIRED 56 R IIRG 8 A eGFP FIHAR eGFP & H
IAH T 326 H (RFU) , & RISl eGFP Eh IVDIT & R IEXTHR . & ()
ate—H-eGFP Fl ate—L-eGFP & H IRIAH XS %SGR 1 L B A 0 RETRI ARG 2 D6 1 2 v
] IVDTT AR RS HL T Bl-& 8 1 ate—-H-eGFP il ate-1.—eGFP,

Kl 16 J&4&5k DNA-to-Protein (D2P) f)& fifd & AR H K] o
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FAR i 7 3

S T2 RN RS, KBS R, H ORI T ML
K DNA Bl SRS L R BEMABEREESN =56 KR
(DNA-to-Protein, D2P) . D2P &R u] UK GCR IAA R (R AT BRAG 2-4 M CR
HEEZ ), BErTDIAT R B EAS, AT [ I v bR £ B DNA, RNA R 1R
RRFEAR T ICA A R GE AL T 2R P 5 peAs . ik BT el B s A RiA
R, AR WISEALR D2P RSN ICN I RIE R g8 n] U IR D> 8o (A se 1)
DNA, #&:, Al MRt E e i « R, HIARIIREIMoH BRI
ARG, Prov )5 s 2B R A 6 AL w] ik H TR AR R (Wi 1M 27
LA ARANRIE A R) 92 60 5, 18 T E L) 4-6 h [N 1E],  100-500 4%
JeAT IREAR AN

—. DNA-to-Protein (D2P) {HERAY)H it 5 (15010 by

1. BleEs

VA R ER B R AR RIS R . B AL AS BN DNA AL
25 DNA, BI5E R DNA (YIRS, BAK A DNA A 45 RNA, M\ RNA A 25 85 i,
B 58 st AR A5 B R 3 S R 2R (1 I A5 o 2 T 7 40 B 5 R 1R A ) P A 1 A v
Mo B AEY) A P AR IR R RS F R g LA T — VR U A AR RN ) 1. b
WHZIRY BER AR (PCR), 4 FrifE, FERANGE, G5 HE, MaEmMeg, KR
JFIRFRTY, DUREHEORRE, &%, 120 45k, MEEENF, 4%,
RN B EAR R R e, Wit i I 7 R EE artEEes . AR, 4
%O T DNA, - RNA, 5l 2 R B I A ORI 2% AR 45 B e — = 4L
AT, KK T A AR FRE AR 35 . TFR s 5.
A AR ANE (U E A RS, B G 5] 7 5

H A8 E A BOTVE T B2y PRl ABSE R4 I 2 3 56 A4 4h Jc 41 i
ROA . (EFEIE A FE TR T 1970 4248, RiREIsUEwanE. H
W R A0 R ERS ) 40 B SRR AR AN R I —Fh o T A R R [1-2] . B R
BRI RE, oM RRIEERW ARSI E A RRLE 1990 AN E 1M A4
[3-51, HoZLLAMIE H (1) mRNA 5 DNA 24 & 1 508 st , e A 43w o 2 11 i
B BT (PR s BIRAH SR I 5500, RESEI H 8 I . 14
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HMIE RGP IR B T BT AT ORI Bk, AiRE R 4 SR AN P
PR, RB—PhAEAE . At R R A iR IA T A

SRIMT, H RO R G R 2R )& 80, i Al v 2%, 4615 Hv
Wi ERrA RSN E S ™ mh ATE PRI, B & Bt (100-1000 % T4&48
MM B o H AT MRA ] 51 i 2 2D 2 (g3 PR S R S 5P o R R R R
. AR A RS BT, TEAUR BTSSR AW Tk g, BHHED,
LRAWTR, 29U INZRLGE, T3 b (R 388 FAT S Pk 4

BT RHNES A A A . A &R EspLE. &AL
FHRHE. FIEALThRE, SR 20 SEMRFAY, BATUCA SR A& R R SN
ZAH TR BRI

2. HAR

KN ERT Mo ORFFFRF L1028, ZHI, A, ANR] Wi, K& HliE DNA, RNA
MEE . LR Kt w (Escherichia coli, E. coli) 2, HKHEAT 20-30
SRR, B (G RAARR 1 AL oK, EE 1 pg, T 0.4 pg, DNA 0.017
pg, RNA 0. 10 pg, R 0.20 pe) AMERAEEE L. 34 ng/mL/hour DNA, 200
Hg/ml/hour RNA, 400 Pg/mL/hour & A Bt [6-8] » & ) i oK bk K
DNA:RNA:Protein = 1: 5.9 : 12, HEHEZWERHN (Saccharomyces cerevisiae,
Se), HHUEAT 90 7 pP B I AL, & (AR T3 ek, EE 79 pg, THE
40 pg, DNA 0.06 pg, RNA 4 pg, HEF 20 pg) EWHBHIMELZ: 0.55
tg/ml/hour DNA, 36 bg/mL/hour RNA, 182 ug/ml/hour A [9-12]. TLiLE
WO AR B, I8 JE M DNA 5] RNA 3] Protein O Hof) B3 kB0 AR 4
HARG AR

7 3K i 1 R A% 0 e Al A /2 DNA-RNA-Protein () “H0aykil) 7 . Hrp
BB DT, ASHEERD o 1 S RCR A i B AT R 2 25— 2D 1 DNA
M EIEE . i, JEEe B i 2 R s A, RIS A e
T I0i 58 L B 5 DNA 198 I CRNA J5 25 675 56 K RNA 1 DNA, 4R J5 DNA & 4D,
WE AR SRR 1. X — R AT LUAAS R PR ik J& A DNA £ RNA £
Protein WK LLHIEH: £ coli ANHBAIE HIOKEEH] & DNA:RNA: Protein = 1:
5.9 : 12, BEREANARAIR BB A DNA:RNA: Protein = 1: 64 : 330, A40j
(IO 4 DNAGRNA:Protein = 1: 2: 20 [8]. 15 2% & 31 Rl W £F (S
cerevisiae) FI N3 5 21 T5%F1 80% Kk L DX 2 A i 4k 1 %, T LA BRI e R
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MG, dERfS RNA (non—coding RNA) 754 5 H ) RNA R EE A8 40 8 ek 95%
FI98%, HAT/F 5% (FehE) F1 2% () RNA 4fid 8 (4 50, )P RESH R0 A f 42 751
WO H A5 4 W 4 DNA:mRNA:Protein = 1: 4.27 : 440 Al DNA:mRNA:Protein =
1:0.05:25 [13-16]. BRI AT 700 FHBEAS “driykn) 7, 53 [ g a7 DNA 51 RNA
Fl| Protein & FBEE 1S, A A Al BEd KPR BE B 7~ AW 1 A A0 30 P o 248 B 1 o ol 6
(-5
CLE R i, FRATIX BLER Y T 4% (1) DNA-to-Protein (D2P) fRIAASMC4H
WA IR, K Lk R =3 DNA K], DNA EI RNA %%, RNA %
BB, s, DABRER 3, #E4T DNA, RNA, Protein [FihIA &
WG LIS S AW E A= ) H I
3. FIARZH
D2P EEARMISEHLAHE: BIRY B EOR, RNA RS HR, FARSE AREEHOR.
. IR RS SRR S BRI B RO . SR A R S N A
PR M EOR I LR o B2 PCR BN TR EE G A WO, 14T e 22580 il
FEE X DNA BERRFEAT AR T FN T Ji DNA J3— [ G G2 4l , 1717 v il B8 5 | R AR M A
R E KA RS, P UAE S - TR iR R . 5 PCR ECRAHLL, %
P SR A 8 R PR A R L OB R AU RS 46 N S A R 4 18, IRl i m LA
¥ DNA ). mRNA ¥ 5% 58 A& BOEAT AR SMEEE . RN, A TR S 14 1 DNA
FAMY, (UF phi29 DNA A8, T7 DNA RAMEAN MY HRCE BRI AR K
FIPLFA, IXFESLTC TS TAGHE 4 & DNA 401, W5/ 81 DNA BSEAR sl ] DASE I 2% (4
TR o
% D2P ARHP G R R IR phi29 DNA 2858, T7 DNA ZREEEJFHE 2 4lixr
(BT A B Bl AR Y, AR IR MG R RIFG 2L, 34T DNA AR EME, &
WOANER, AEMREE BTN 4y 08, 5 5UEE DNA 255 A RS, B0 LR S5
RAEWIA S, madt N T D2P [ etd &, 63k s 241 D2P RIAM5 1k
(AN
3b. 1% D2P MG AR R AT (1) T7 RNA ZR-6 1 LA e 1 v B SR 1
RIREE,  BEAEPRIE = Rl A DNA BEAR % 55 tH DK & mRNA 2310 T7 RNA ZR-A BB HC 5 5
ARSI AR RS, Xt — B I BRAK 70 DNA 73 T E 2K
3c. &x BATIA, M D2P (RIRARSNCAN AW G itk &R, SEI iR DNA (44
W) BIREEAR Jdod-2Zwd0 Ma, Bt FEa1TH,
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—. DNA-to-Protein (D2P) RSN LA fAY)& itk =
e T U, AR SR HE ARSNGBt R AEE: IR, 43 SRR
R LR, FEIRT, WEIREE, RRMEMAZE 5K (ATP), SN ZAF — R (GTP) ,
P e R FF =R (CTP) ,  MUBRWEnE A% TF =85 (TTP) , ZILIRIRAY, WL IE,
TIRIHERE (DTT) , BRERJULERUAAG, RNA BRG], RNA AR, WASNE, M,
DNA 51, fflielhi, DNA 455 B 5%,
TEAR A, RNA BABRRA RN RS, v LAk 5 —Fali 2 M RNA S5 1,
T[] RNA B840 T7 RNA B24 1
AR BT, DNA RA M A R PR, sete A Ty 1 R A0, mT LUk
[ —FPEk £ Fh DNA B84, B[ DNA 85850 phi29 DNA ZE&M. T7 DNA 54
M. Bst DNA ZAMEE, HAJRMRT I,
TEAR I, Ml nl LG H—Fhal 2 Fh, LAY A e 0 T7 Wik b 4 2 T &R
SUIARTERE (4B) . UvrD fREERESE, AR R T,
FEAR W], DNA Z5-5 88 1 AT BLIE - FPel 2 5. T4 WAL 32 2519 RB49
W R AL 32 B T7 WM RN R EELS & 81, DNA 548K 7. %5,
HA PR T 1
=. DNA-to-Protein (D2P) fRBRHIASM TG4 M & pA% 2R HIF
AR HE T — R RSB IDE DNA S % S A 03 1) G40 MR Jl A4 R o
], B R A FE
(i) 20 ML K B R K 5
(11) DNA S S W A& ZR I 7K v v Bk 8
(111) DNA #3%  N AR B BI/K B ER T8 s
(iv) oo & peth 2 MK B EGR T s
TMA B RATE: -5 CHEEIRME O, e e, NEIREE, ARG
Yy, BERIWIR, O (OTT), BEMRIIERECN, RNA BEHIHINR, RO -MWEKR
N
MR, MM A kR, DNA REIAR, DNA B 56 RN HRA 8
E o — Rl 2 MR R 5K R A S, EEarE5t, Ak
DNA, RNA S 2R [1. tHn] DNA SR R M G IR T, TS50 s2 iy, DNA
SKARR LTS AR R &5, MG Uik DNA, RNA K.
Pk B3R, DNA SR N AR R FIIELEE R 25-65 °C, TL I NI ] 4 2-6 h.
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/. DNA-to-Protein (D2P) fRERHIMAESNEHME B EHRANE

AR IR T —Fh DNA—to-Protein (D2P) BEEMIASN TG40 M2 B3k 700 &
FLF:

(k1) SE—%%88, AR T5—2 88 W 41 i 2 5

(k2) S5, AR T35 2548 U1 DNA 51 R AR &

(k3) ATIERIHE =588, DAL T35 = 25351 DNA 3 St R AR & ;

(kt) PRy,

IR T, BRI — R8s B AR AR R A AR
ks

—FPREARIE AR S 1 A PR A A B — MRS R R, R 4l
NP2, A-F2 CQHWRGE O BEPR, BEIRET, FEIREE, WML — WK (ATP), &
WA =R (GTP) , JEWERE A% =2 (CTP) , M RWERE A% =W (TTP), &
SERRIE S, BRRILR, —ORINBEEE OTT), BERRIVIERILESE, RNA BEHIHIF, T7 RNA
REN, WK, M402, DNARAEE, RNA RANY, fAIERE, DNA 454 E M,

HHRIERGE

T Bl (yeast) st R IR . mxcsE O & . MBS SR HAmR
1% Bk (Saccharomyces cerevisiae) M1 EE [Cl# BE(Pichia pastoris) & 3Ri15 2 2% HA%
UM AR, B BRI AT A R A AR SRR R G Uk

oL & YE T BE(Kluyveromyces) & —Ff 7 Je ARk, oA (1) 5 v il vn B A R
(Kluyveromyces marxianus) 131 v & 4 1% RE(Kluyveromyces lactis) & Tl )™
AT F R RE . b A R REAH B, FLIR v B 4R TR RE RAAVF 20 R A SR I 20 1 RE
77, FUF ORI R IR 1t . B 22 A geon] . BLR ]I BoAT 25 BRI JE B 1R (X 7
IR

EARRWI A, WERHRINRIE RGEASZ R IR, — B0 (1 BRSNS IR R e
M E AR RERIA RS (WA, LRGSR RERIARS)

BT ML & B R
AR ST 3, AR W ARSI e A I 1 B R R BT IR BRI 1k
&,
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T Bl (yeast) st R IR . mxcsE O & . MBS SR HAmR
1% Bk (Saccharomyces cerevisiae) M1 EE [C % BE(Pichia pastoris) & 3R15 2 2% HA%
UM R AR, B BRI WA A A AR SRR R G Uk

oL S i BE(Kluyveromyces) e — Fi 37t i B, Hrp i 1 v i e 2 4 1 B
(Kluyveromyces marxianus) 3L v € 4 1 B (Kluyveromyces lactis) & Tk b
J Iz AR R, AR REAH L, FLIR b & YRR RE R ATV 20 R W 5 1) 2314

HEJT, U B ORI R B I . a2 140 DA RIS B s B #H PR 5 12 1m
WA

EARRUI, BRI G Bt RAZ A PR ], — O 3k (1) 18 BEAA AP 5 1k
WRNWE AR RIERSG (A, ARG RIERSA) .

AR, eEdiig bl (IR S 4EE R AR S, RS ET—
FhRE S rmr B R ARCR N T B 4 (UNFLIR OB 4EIBE) Pe k.

EARR B, Pk Jo 4 AR S Bt R A 45

(1) DNA ZREIRR;

(1i) RNA¥esgiR R #

(iii) & E TR,

B — et rh, Pk Jodi i & ik R4

(iv) *fnﬁ?é

(v) WIS

T —pEBIrh, PridbEdk B A WATRE. vk BRI REME. EIERE.
HIRE . B A A

Y — R g, Bk SRS (mmol /L) 2 10— 100 mM, i, 10-60 mM,
B AEHL, 20-50 mM, SEAEHE, 20-30 mM.

S —ARIEBI T, FriARERMESE (V) R 1—10%, BfEH, 3—8%
fEHD, 4—6%, UGG s & S FT .

En— i, Prdigieaik 8 A BRRM . BIRY:. BRR. B
MR . B AN, BHAS.

e —LEfIh, PR 5P K EE (v/v) 5 1—6%, B AEHL, 2—5%, 3
fEHh, 2—3%, CUGHAA Bk & i SRt

FEA W, I 19 BF A0 1 52 50 A8 AR Ah 5 AR 3R 16 B A9 A 32 4 1) B
W, W ITARER RS R (wt%) O 10%—95%, BfEHL, 20%—80%,
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BAEHL, 40% —60%, LAFTAG AR RS EET

TEA R WIH,  Jridk (R 1 BRI S IO AN S se BE R4 i, 5020 i e BE 40 i $2 Y
WIALFE T8 A BRI RZ R AR . #212 RNAL & tRNA & Rl 25 (A 0TS RO 1)
FEC U R R GE A R DA A 28 BRI 1 eAb, B RERR I Pk & — SeJR B R
M g i s A S B, JCH Rt A .

AR, Bk ()i BRI U P &5 e &0 20-100 mg/mL, %A
50-100 mg/mL. JITad (RN E t 2 5 5V =5 S e i I e 5 ik

TEA R WIA,  Jradk (R BRI 52 B (1) 3] 26 T VEANSZ BRG], — PRI i o %
TEAFE LT P

(1) FRALREREGN

Gii) XFEERFAN AT VR AL, SRIF VL 11 BRI 5

(111D ] 2Pk T BEA B BEAT I At A AL B, AT SR B BEAH$2 405

Civ) STkt RS Y 3EAT BV Or B, SRAS AR HS 0, BV A e B 40 T $2 Y
Y,

FEARWI AT, Pk (R 08 77 sCA SR BRI, — A iad i 7 sA B

E—ARIE S T 2, I S ORISR T

EARRIIR, Prid &5 A2 el B, — F ARk 50 &1 A
5000-100000 g, i, 8000-30000 g.

AR I, Pk B0 I RIASZ R A R, — ALk B LR G 0.5 min
—2 h, BfEH, 20 min—50 min.

FEARWIH, ik B0 R B ANSZ Rl BR T, J0de (), FTidBgOAE 1-10 'Ch
A7, Bk, 7 2-6 CRHHT.

TEARBIA,  Prid (RP i B 7 AN SZ Rl B, — POz i ki a2 7 X
MR VEBIAE pH Ry 7-8 CicfEs, 7.4) THHATANH, FriR B misea s il bR
i, B PTR YRR IRGE A T A8 L HLIREE LA AT . BEIR AT . BERREE. ok
HAH.

FEA R WITR,  Fi i i 40 it Ak 348 1K 7 AN B2 e nll BREA, — i DI0 32 160 o 3k 1) il
I AL P RE R AR . R ED (U EARIRD B .

BT AR AN R 1 TS AR 2 i A R IR S ) 0 RN WA — TR . SN
WAL AT =W . S A% 1T = BRI AN PRI NE AL T = IR« AEAR R, S i1y
PR (R FE VAT R B, T RS B A IR (K9 B 8 0.5-5 mM, At fd4i 24 1.0-2.0
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mM.

JI iR ARSNGB R T IR BRI TR S W) v G AR B R AR AR, Al e dE D
Buf L B . AR R R OFE(RIHAIRT) 20 MRz g Hag.
WER. SER. AR wRadliR. NNER. MaR. =K. 22018, 1
AR MR HEAE . KA. REaN. BREBR. READAR . RERE.
MR RS R R - TR = SR vk FE Al 04 0.01-0.5 mM, 5 ££:#1,0.02-0.2
mM, #10.05. 0.06. 0.07. 0.08 mM.

AR T o, i iR G iR R 5 AR R .

AR R AT, ACRMEN PEG #7038 (B IEABE 1)« PEG3000, PEG8000,
PEG6000 1 PEG3350, MHEfE, A A& B 144 25 34 n] A0 4% L Ath % B 7+ & 10 258
— W (40 PEG200. 400, 1500, 2000, 4000, 6000, 8000, 10000 %),

ARG, P A Ah 5 AR Rk & AT TERE o T 1R L AT R ) R 7
W BEREIMIREE (w/v) i 0.2-4%, B AkHh, 0.5-4%, FAEHL, 0.5-1%, LA
B R B BRI .

ARG, PR ARSNGBt RE S AT ML 3R o ML 2028 (R 5 AT il PR
Hil, ME, MLRMWE R 0.01-0. 1 oM, &fEHL, 0.02-0.08 mM, FEAEHE,
0.03-0.05 mM, HfEHL, 0.04 mM,

FEARIEGI A, PR VR A& Btk 08 & ARG L . VR TR R B2 A il PR
W, EE, WASIEIIKEE N 0.05-1 mM, BAEHL, 0.1-0.8mM, SE{EHL, HAEH,
0.2-0.5 mM, SEAEHL, 0.3-0.4 mM, HfEHE, 0.4 mM.

ARG, PR ARSNGBt RE AT SR A, P 2% iRl (R o AN B2
BB, —FREMZE MRS 47 CHIREE LR IR . /8 Tris 280l 1
ARRUIH, PR moRd v] & A AL sy, Wils A . BRERYE, B K
pH 4 6.5-8.5 (fLik 7.0-8.0) MR IHT SNV ZZM IR EARRIIT, ZZrhH
MRS EASZ R A RS TH, 22l 1-200 mM 28 1-100 mM,
BAEHL, 5-50 mM,

— IR LIE AR S AR R, B T IR I, e EATIE B N AR
B2 Fh a4 B p 2y . 0.05-0.1 mg/mL phi29DNA 2 &, 0.01-0.05 mg/mL RNA
A, 22 mM, pH o 7.4 1) 4-F% L HWRE £ 6% , 30-150 mM 5 /R4, 1.0-5.0
mM BEIREE, 1.5-4 mM &1 = RIEA Y, 0.08-0.24 mM Iz HERIEEY,

25 mM B ILER, 1.7 mM 8 7o bR, 0.27 mg/mL 5/ LR W%, 0.5%-2%
19

JH
%



10

15

20

25

30

WO 2018/171747 PCT/CN2018/080322

JERE, 0.027-0.054 mg/mL T7 RNA &%, 0.03-0.04 mM ({141 %, 0.3-0.4
mM ({1 K 1, 1%-10%58 2, %, 10-100 mM % Z5%%, 10—60 mM R4 .

AMEE B RRTE 5] (BAR DNA)

WASCHT AL, ARE “INEE AR FH” 5 “HMERR DNA” | “AAR DNA”
Al HHAEA], BFRANER A TR S E BTG DNA 701 AR, Pk
DNA 23§ R PRI A B8 Tk DNA. BT (1) DNA 275 B gl AR 5 L R4 AR AR R
e, P (%) g b AR R ) 00 P 51 B 48 A0 G (IR IEANBR T7) « BRI P41, cDNA
FEoe Pk iigm i sNE S H P AE S A Balresl. 57 RS, 37 JERRE
Feo1

TEARWIH, Pk s DNA [k BEsAT Rl R, 3R, AMJEDNA i B 4
itz B IR M (W K IRPOE RN | SO OSSO EE .
ZME tRNA Gl H v EE-3- w0 . oA WishE . PUisi e AR X
AR DNAL 250G R IS AR A4 (1) DNA, Bl HAH A

AR DNA JErJ LUIE H A gifd o e, mEma A, NEUF 9K E2
PR BESFETA. TR o AL BYRAR-1B . WElER. MiFHEH.
BEEHUREL (scFV) . HURIEZRIE8E 0 MEIRE . ARZBERE SR DNA, BRI A

I
= o

E—ARIES S, T AR DNA gabdik R M & SR IGE
(enhanced GFP, eGFP) . ¥ (4 3¢ J6 & 11 (YFP) o K JW AT B B-1- 3L 0% 17 i
(B —galactosidase, LacZ). AMZER-tRNA & kEE (Lysine—tRNA synthetase) .
NZEEIR-RNA £5)% 8% (Leucine—tRNA synthetase) « AR T HMIME 3-WiE A =M
(Glyceraldehyde-3-phosphate dehydrogenase). il ALEA M (Catalase). X
HHE,

FEARRWIH, o LUEAT I E AR DNA AL HGAE AR W IR JC Al i & ik &
AT LIRS N B R SIS B 11 AEAS R W (1 TG 20 5 3 A 2R I N AH L £ AP AR

DNA,

KR W) R B S AL
1) B IRAEARSMP— AN 2 HP 52 55 M DNA 1] RNA 28 )7 (1 =08 B e R N
2) KKK Z 0] LU T [R B AR AN A 5l DNA, RNA, 2K H i
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3) AW R 2R R U - DR (1 i AR Gl A9 DNA RSB L1 26 B H A 2 1

A4) AE W BRI AT LA A B DNA Dy B B4 58 AR A M e A B3 1l LA RNA
o DNA D REAR RS 8 1 208 S MRl AR, HLs 3

5) ARG A LM T RE S EAN G, FNSERE, SBHEH, A
BN RS AN o

6) A% R B BRI G T LU T DNA B3 JUR A BTR AR S MER L G 1, L
FHI RNA 1538 DNA D REAR R A4 S 1 308 S ] SR, HL il

T) ARWI D2P ARSNRIER G U TR SRR, HRRE RS R
e & B

8) AKIWIH) D2P ARANRIE RGEHRAT IR, PR, HmRohREZRER,
TR B VI PR v A B SR TR I R A AR R B RN A 1 40 i P B
HE AR

G R A RIERGAML, KW D2P AN EY & R G4
W TAEINFE SRR T IakE, Hetk, AR . BARGIRSNE ARIER
GEAILL, AR D2P RSN MU BV 5 ) R ST I T K DNAREACI) T 2 R
RDRE, 496 T mRNA AR, BROCHh R T ARRCR, T TS RGCR, A
A S TR, W EHE TR KEN M, JHEE R, sl EfE
5 i 3 A P E o

NS BARSR, B D IR AR W] PR, TR S A T B A
RHTA T FRHIA R B IR o T B S5 mp oA B AR S AR i SE e T vk, Tl
Fo FUE B2 A, 11 Sambrook 8 N, 20 ¥ va [ - SEE = Tl (New York: Cold Spring
Harbor Laboratory Press, 1989) HATiR 454, sl ikl m D @il 41k
BRAESI AU, A5 43 LA 0 TR ) BRI RS

WG AT, A S W e Tt A8 3 FH R A R AT R 3 4 T

SRR 1: A phi29 DNA S84 BT FORARAR T4

1. 1 DNA # B4R ZRIRIEC ] 299K R 20-30 M IBENLS 4, 0. 05-0. 15 1 g/mL
(R FORERSAR, 0. 5-1 mM (1) ANTP, 2 X BSA, 0.05-0. 1 mg/mL ] phi29 DNA S8 &,
1 X phi29 RNZEMW (5K 50 mM Tris-HC1, 10 mM MgCl,, 10 mM (NH,).SO,,
4 mM DTT, pHT7.5),
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1.2 WRHMFORIASAR DNA (R385 S #f IR K S NAR R TBCE T 20-30 “CHY3A
B, #RE 6-12 h, MW NI

SERER] 2: AP R DNA BEAT ARSI Ak

2. 1 MAME A A AR 2R 22 M pH 2 7. 4 1) 4-F¢ L EEWRIEE B4R
30-150 mV BEEREH, 1.0-5.0 mM BSFER%EE, 1.5-4 mM BT BRI G Y (IENEm k17
PR MR R FRMEIEAZ T SRR RS NE AL BRI » 0. 08-0. 24
mM IERRIESY (HER. NER. S5, 2B, #2RER. AN,
MR, 2R 220K, MR, FIEKR. B2, KA. f2Bth. 7
AR KA. BER. BZK. KMaRHAZAR), 26 oM BHRIIE, 1.7 M
TERIBERE, 0.27 mg/ml BEESIESEME, 0.027-0.054 mg/ml T7 RNA B, 1%
- 4% RS, 0.5% — 2% [WRERE, S5 Ja A 50 %R i BRI U ;

2.2 RANEAE U N : [ ER 30 nL RIVAKRETIIA 0.5-3 L S
[RIRSEAR DNA, JBCEAE 20-30 CHIIREE, #E Y 2-20 h;

2.3 M AKRHDUEM (Firefly luciferase, Fluc) W&PEME: RMNEK)E,
7t 96 LI EL 384 L AR P INASEARFR Y63 (luciferine) , SLRIMCE T
Envision 2120 2 UjREMEHR{X (Perkin Elmer), B2, il Kk 25202 Mg,
FHXGEAIE (Relative Light Unit, RLUD YEAVEMESA, Wil 2 A0 3 P,

2.4 SRS (eGFP) JEMEMNIE : RNV SIS, 7r 384 FLEBAR P 10 n L
RNARZ, ET Tecan Infinite F200 2060 60628, Rl 2R 565 A
SR G T AT G (Relative Fluorescence Unit, RFU) AEAid{E
By, i 4 FE 5 BioR.

S 3. ANFHATA I phi29 §7 B AR ZRATARSM S AR 1 52

3. 1 f§1/H phi29 DNA SR B4 89 5 A F Luc 4whd DNA FR 2 AR R, BT 20-30
CHIAEE, RN

3.2 ApHIH 0.5, 1. 2813 wL (1 B DNA§ 38R &R, IIAE] 30 ul fRSME
AR &b, RIS 538 PCR A4 7 15 4 (R REAR. DNA A g B 11 o) et
(positive control, PC), AIIAAFATHEAR KA AN B 5 A R AE b 9110 R
(negative control, NC), ®ENEIHWKE 3 IPATER, BT 20-30 CHIMEE
Hr, N 2-20 h;
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3.3 G R Flue v M i w2

SET 4 W 5E SO NAN R R ELE phi29 DNA 4738 44 R0 ARS8 B i 52

4.1 % DNA §BIAR R E T 20-30 CHIREEH 1. 7. 14, 21 F128 X, #£ 65 C
IREEP AR 10 min SR IRV, AL RNARRE T-20 CORAE;

4.2 [ 30 pL HAMEAGHARRTINAN 0.5-3 n L [N AR RE DNA §7
BERE S, JFRCEXTORITEAT S8, BT 20-30 CRIBREEH, MW 2-20 h;

4.3 & Fluc Vel &

e 52 ANRIASL I phi29 DNA SRS M5 1 DNA BN A4S 5 A 2
[ 5 el

5.1 DNA § B4 R P i) phi29 B B BN 0. 8 mg/mL, &R 2/3 [LL
P M ARIR FERRRE, JLBCEAS 20 AR phi29 WAL, FIFHIX 20 A4 DNA 47 58 44 F06)
A eGFP Zwhdh DNA Fp 41 (AR ORI BEAT 7 8, BT 20-30 CHYIAEE, HIRGEE
N

5.2 11 30 wL ARAMEAARBMEAFIIN 0.5-3 wL FR DNA P IG4A R, JiE
£ 20-30 CIIEL, & RN 2-20 h;

5.3 IR eGFP Y&k (il 5

SEA] 6: I TE AN ] S RIS IR 5 FK phi 29 DNA 47 B 4A 280 AR AR B4 BUAR R 1)
=201

6.1 ¥4 LLE A eGFP gkt DNA Jy 41 (TR A BEAR 1Y) phi29 DNA 844 R AEAH]
() SN IR ) B N, AR T-20 CHR, ARG RIS T 25020 50 4 0 mins
5 min. 10 min. 30 miny 1 hy 2 hy 4 h. 6 h. 8 hy 12 h, 16 h 124 h;

6.2 [ 30 pLARIMEAGHBIARTIAN 0.5-3 wL IR WA g 2%k
[f) DNA F W4k R, FRRCEX HOFSPAT SR8, BT/ 20-30 CHIREE, #E RV
2-20 h;

6.3 I eGRP 2 3 Ik ()

SCtifs] 7. AE Western Blot MUy kAl IVDTT & iy HErEE A
7. 1R T E eGFP B [ IVDTT AR RIBEILINA Loading Buffer FIIFHA M J7
23
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AR

7.2 ¥ EIRASPEIGRE S IEAT SDS-PAGE Hiyk, JEH:# %) PVDF i E,

7.3 PVDF JBE& ], WE P PP E, TR TR, Hrp
A 0 — DA S U eGRP 25 1 I P A4

7.4 % Western Blot &t 34T 90875

et 8: A ZG SDS-PAGE 77 kAl TVDTT & Bafity H bk 1

8. 1 ¥ T-H i eGFP S I IVDTT M ZR I I il Loading Buffer (7732:9E5¢

8.2 ¥ FRARPEIAE s HEAT SDS-PAGE HILIK

8.3 #4 hik SDS-PAGE IE TR B R G, IR HBATHECR, Mkt
%

8.4 XF_EiR%G SDS-PAGE FIGHEAT 0 #r

SRR 9. A IVDTT 4R &R A %8 [ Ubiquitin

9.1 Ubiquitin HBHEEH 76 NMEIMEREA, Wiy 8| HAbE A
b MR RIS B, T A SRR R R 1 R A 2 R AN [ Y 40 3
o ANARZNHEHP Y Ubiquitin & PURhES R gwbd iy, FLrh UBAS2 1 RPS27A &4
HPE UL Ubiquitin MIgmRd)ra, iy shmANZEE UBB AT UBC WA 245 UL
Ubiquitin gwhd 4.

B AL AT I B RUE T4 ] RPS27A (1) Ubiquitin 4hdh 741, cDNA P41 /& M Hela
MM SRR TS Ja = i WG AR 20 0, R R EE 31 TVDTT Rk Bk

9.2 {r IVDTT ik ok, FRATME T —A eGFP Mygmfd e, AT HArE A
eI 37 i, ERIEHMME DN HIREAM eCFP KRG EH, PR
A 9N ERIRE M IRBAHE, 7T DOGH KA B eGRP (1 &Sk padiaf e H A i
FIRIE S . ARG, XA EE WA Ubiquitin F1 eGFP RLGEE, &
%74 K Ubiquitin—eGFP,

9.3 &A1 phi29 DNA S MG I A RTINS AT Ubiquitin—eGFP F1 eGFP
DI AN IR, R R VAR RE T 20-30 CIUMEEH, R/ RV,

9.4 B 1 wL [ Fi& DNA § B4R R, JIAZEI 30 wL RSMEAGHIAERT, ¥
ANTIINATAT R A S e B A R AR BRI (negative control, NC),
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NI HE 3 ANEATER, BT 20-30 CHRIFREED, [V 3-20 h;
9.5 SN eGFP VEME 11 52

SETEf 10: A IVDTT AR R 5 i A pb3 1%L S5 i1k

10. 1 5  pb3 ARG T, W SAEW 2R EOAHE/EH, EdRb R
FAREEEMEN, NS AAHREIRNE M. Po3 O WS A 221 Mk
PRBRHS, FRIR 2 MR RmaE g, JUFIra R po3 Kl I SR AL T 10
iR, BT DA — S IO T T i I R A R A AR

10. 2 44 p53 1%L &5 MR 2 65 7 IR N TVDTT (38 BB, 4mAs &5 A eGFP
(R B pb3—eGFP.,

10.3 [M&A phi29 DNA REF T BAR RTINS A pb3-eGFP 1 eGFP Zwfd
FEAIE TR, K S NAR R BT 20-30 CIMEEH, RN,

10.4 U1 w L () B3 DNA § 8RR, AR 30 v L EAMEAG AR T, 14
ANTIINATAT R A S e B A R AR BRI (negative control, NC),
ANSEIR A BRE 3 APATIR, BT 20-30 CHEREEH, MV 3-20 h;

10.5 &K eGFP 3% 22k iyl &

e 11: AEH IVDTT AR RE R E B 2AR

11.1 G FHAMESZIE (G protein coupled receptor, GPCR) J&—2RE&EH 7
MR KB E, RIS Y, PR TR0, MR 6
BEW R — R RS, & RAEREENEEON T, 2IRZMAY)
MEE R EE, N XEREAMNM AR/ REE, Beta2 B ER ALK
(Beta2-adrenergic receptor, B 2AR) E#iWFSEHI L 2 H—F) GPCR 2B H, &F
413 MHEIERERFLE, Robert J. Lefkowitz fll Brian K. Kobilka [Kl &%} HATFST 4% 52
T 2012 ik VURM 3

11.2 4% B 2AR fIgmAd @ AURIEE N TVDTT (IZRIE BRI, il &4 eGFP (gl &
B B 2AR-eGFP,

11.3 &4 phi29 DNA ZESEEIY AR R P IMAEAT B 2AR —eGFP I eGFP
A A OB, M R AR R E T 20-30 C IR, IR

114 BT wL (. F38 DNA 884K %, AR 30 v L ASMEAG MRS,
ATIOANATATRR A SN B AR AR D BRI (negative control, NC),
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NI HE 3 ANEATER, BT 20-30 CHRIFREED, [V 3-20 h;
11.5 &K eGEP vEM: 1 2

SETE 12: AEH] TVDTT 44 28 i 2 1 /Kl TE 25 1 AQPL

12. 1 JKIBEEHE A 1 (Aquaporinl, AQP1) JE—Fh &4 6 AN MIE e i 8t 11,
T 269 MM 9@%%9@2 IRV RAK, R REASFAR AQPL A HEJE AL
RIS o 7K TE BRI VT /K Or WS B 1 R FE OB RS, N T 4E R B id s
Eﬁ%;ﬂ"ﬁﬁﬁo Peter Agre M%) AQP1 MIMFFTHE T 2003 4F i DLU/RAL 222,

12. 2 % AQPL [RZmAL e A N TVDTT [k BUkid, 9mhd &4 eGFP (RIS
1 AQP1-eGFP,

12. 3 [ &4 phi29 DNA A HE 846 R Foin N &4 AQP1-eGFP F11 ¢GFP #ihd
FEAIE TR, K S NAR R BT 20-30 CIMEEH, RN,

12.4 501 w L (%) B3 DNA § 8RR, AR 30 v L EAMEAG AR T, 14
ANTIINATAT R A S e B A R AR BRI (negative control, NC),
ANSEIRAH R 3 APAT SR, BT 20-30 CHIIREE, KW 3-20 h;

12.5 4K eGFP 3% 1k il 52

SEHiE) 13 A IVDTT B EFHLE 1FN-a 2A

13.1 FHi# (interferon, IFN) & AAAHN—FEZMAIRE T, £
WRAFAERT, PR HELe A U Re 0% & R 0 i T2, RefE 51T 22 20 W s e AR 6,
FEImEE gA . A A AR 4 R AE o B T HRER AR AR S, I Ie A HAb DI RE
T A — 2 0 5 0 RO e JRUAAR T 2 s 00 AR IR B2 vl LU T s A
WG SEEE VAT BT LR 28 (R 9 R0 A2 = i T R RD I PR S B4 5 B )
YER . AEARSE i, AR IVDTT AR R A TH0E IFN-a 2A,

13. 2 ¥ IFN- a 2A [9RASFEAIRIEE N IVDTT (RIS TR, R &AT eGFP 1)
R4 8 A IFN- a 2A-eGFP,

13. 3 [A&4 phi29 DNA ZE-E W AR 2 I E A 1FN- a 2A—eGFP 1 eGFP
it e A TR, FER R NAR RE T 20-30 CRIIREE T, TR

13.4 801 wL (% B3 DNA §84R &R, AR 30 v L EAMEAG AR T, 14
ASIIANARAT AR AR SN o S AR RAE A PIPERT I (negative control, NC),
AMRRHBE 3 ATATSER, BT 20-30 CIWAELT, [ 3-20 h;
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13.5 &% eGFP J& PRI 22 o

SEHf 14: AFH TVDTT AR R4 1k anti-PD-L1 Pifk Atezolizumab

14.1 PD1 (programmed death 1) FHEPHANEY) PD-L1 #1 PD-L2 2 T 4 in/5
PR S B 2 AR 2 1o AE 2016 4ER1 2017 4, FDA fit#E 17 JLAMERSKE PD-L1 )3
oo B PR R F 2 R JURRESE 7R YT b, Wl atezolizumab. durvalumab 1 avelumab
&, T HBORBR 22 [T PDL R PD-L1 (1) 58 v B HiAA E NI IR SRS o HUARS5 8 1 i
YA N R R N R RCRGBR) 2, B B SO R A AT S BRCH B 2 5
Ay el s ORI B A (R A B 29 T S BT 1 1) o AEAS SRt o, FRAT]
A IVDTT MRR D HFRIE Atezolizumab HJEEE (Heavy chain, ate-H) FlithE
(light chain, ate-L).,

14. 2 K ate-H M ate-L (g% SRS TVDTT [2RIE R , s &4 eGEP
HIEE5 8 H ate-H-eGFP Fll ate-L-eGFP,

14. 3 M54 phi29 DNA ZB-&G B9 WAk 2 b in N &6 ate-H-eGFP.ate-L—-eGFP
H1 eGFP wfd R A B R, 4 [ NVARZR BT 20-30 CRMIETS, RN,

4.4 BT n Ll B3 DNA §PHEPAR, IIAR] 30 n L RAMRAGEIART, K
ANTIIAAT AT AR A4 S0 2 5 A B R AE A FHPEXS I (negative control, NC),
ANSEIGH VR 3 AT, T 20-30 CHIMAEET, SOV 3-20 h;

14.5 Ay eGRP i 1 (il 2

LR SR

1. &4k DNA-to-Protein (D2P) fi)F B 2 1 Jo 3t

Wil 1 s, DNA ST, mRNA B S5 oRTER R e AR A rh O ik ) 2 Bt AL 5
feiigts, R EHIZ LI,

2. AR phi29 § 384k R0 TR R B -G ORI 520

ME 2 FTELE H, 0.5-3 wL [ Phi29 DNA Z&-5 B 15 1) DNA Y5 ] LU AR R4
o R IRIIASME O S iE R Hp, JGik& 0.5 nL ifsE 3 nl [ DNA
U AR R T RSN A A S BN OE W B 22 57, A RA{E Relative
Light Unit, RLU) &% 1 X 10e9,
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3. WM5E SONAS IR EL ] phi29 DNA § BG4 F0 RS 6 T 52 i

MK 3 ATELE , phi29 DNA SRG BRI A 1-28 K, &5 %GR NEEEK
[Tk A 1 ng, 6 B DNA FHAA PRI [R]H T 7= E 0 i 22 BRI . NC RS20 iR,
WA DNA HIAESN G iR & . PC IERTIR, DNA Sk E T PCR N, #9500 ng. 1-28
K[ phi29 DNA ZE-A RS I DNA {15 AT LU AR e 5% 5 B I 0 A 4 i 1 6 il d
%o

4 AR FEE ) phi29 DNA SR BRI (1) DNA BEASORHASh 8 1 AR 2 R R i

ME 4 dTUE H, 24 phi29 DNA ZEG S WIKEE D 0.5 mg/ml—0. 8 ug/mL I,
PG R DNA AR o] LU E B Sk BRI AR SN R P S i R, L 0.8
mg/mL—0. 4 ug/mL ff] phi29 DNA ZRF RS DNA 5 IEX O & 2257

5. 0 52 AN [E] S NI TR] B phi29 DNA 7 B9 4A 2R SR A 8 & ik 2 152

ME 5 FTUUE Y, BEAE SOV AIES, phi29 4789 Hi 1) DNA B2 [ — A8 i
BEINAR )G BIE T & L RE, BoR & eGFP I B #i i i, R51EE— 1T 6.
AR eGFP R AW, ERMNHEAT 6 h J58 81 DNA B8t C4IAF) 4. M
K 6 WTLLE H, phi29 § 8874 1) DNA & [FIFEAE 6 h 152 T B KM, 56 eGFP
FEE AL, B DU T LA phi29 DNA § 884K 2 (1) S B TR] e g ok 6 h,
SN PR YA

6. {fiFH Western Blot %G SDS-PAGE ()7 ¥kl TVDTT & Bafr) H A% 85

ML T LR, RIS eGFP giht Fy 41 Bk 1) TVDTT AR R [WIkIE 1,
Western Blot frill B 145417 I 70 5K/ 5 eGFP (IR 73+ & (26.7 KDa) JEH
B, i HAE A G240 eGFP PR, 28 b IVDTT Ay H bR 1172 eGP, MK 8
FTCUE Y, RIS A eGFP Gt v F1JOR: (1) TVDTT A4 2R 1kl 1, Rl 2101 5%
AR T RN eGFP Ry 15 (26.7 KDa) JEHHIL, 1 HAEH 13
RICHISZ I 10 RS 6 IR KRR AE 5 eGFP 28480, X W] TVDTT 448 28 vk il 380 1y 5%
JefR 5 A I eGFP SR M. £ BRTd, IVDTT KRB A BOE T &
HERZ IR G AT VG HE K eGFP 2R 11, T eGFP 2K 110l AR TVDTT M &4k B AR
HEAMTERRZE .
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7. IVDTT AR R B4 B 15T Ubiquitin

M 9 fTLLE 1, SRS 3 A Ubiquitin-eGFP B230R G & H 2¢O L EfE
3 /NIAT 20 /NSRS S 72 REU AT 88 RFU, i BHPERT R (NC)Y IR IGAE 73 7l A
22 RFU #1 35 RFU, W] IVDTT AR &4 T Ubiquitin-eGFP, HAMfH) eGFP A
YEABH XS B, FLARIGAEAE 3 /NN 20 /NI 23 iliE 8] T 207 RFU A 232 RFU,

8. IVDTT A& RBEME 5 i pb3 1%L & FyJik

M 10 7T UG HY S & RS 85 F pb3-eGFP S23UR o & I SO GIEAE 3 /N
120 /N4y A 2] 256 REU H1 354 REU, T HEXT R (NC) [RZRDG{E 237l 4 16 RFU
A1 35 RFU, FH] IVDTT AR R TP-& R T pb3—eGFP, FAXK) eGFP 25 A4 by BH It % 1,
HDOGAAE 3 /NN 20 /NI 70 ik 2 T 231 RFU FR 363 RFU,

9. IVDTT R R B & U SR [ B 2AR

M 11 mTRLEH, AREEEEE B 2AR-eGFP 2R 5 & H 5 6{EAE 3
ANISERD 20 /NI IGA S 271 RFU R 362 RFU, T BHPEGTIER (NC) B2 G 2 ) Ry
16 RFU A1 35 RFU, EH] IVDTT AARF G T B 2AR-eGFP. HJ) eGFP BREAEN
FHPHES i, LG A 3 /NI 20 /SB35 2 T 231 RFU A 363 RFU

10. IVDTT 44 R e A Bl 1 AQPL

M 12 TR, A RIS B AQP1-eGRP 323K 5 K H IR Y6EAE 3 /N
I F0 20 /NI 43 058 21 331 REFU R 491 REU, 1M X B (NC) (2R 6 7370l & 16 RFU
FI 35 RFU, FH] IVDTT A& R A ELT AQP1-eGFP, B[ eGFP 25 (A AF g BH It 5 1,
HDOGAAE 3 /NN 20 /NI 70 ik 2 T 231 RFU FR 363 RFU,

11. IVDTT AR ZRe &5 T & IFN-a 2A

M 13 ATRLE Y, AR E S B IFN- a 2A-eGFP 323 K% 5 & IR G E AR
3 /NI 20 ZNBF 43 ik ) 399 RFU R 562 RFU, TS (NC) B2 SGAEL 70 7l A
16 RFU #1135 RFU, R IVDTT fK R T &% T IFN- a 2A-eGFP, FAJh[#) eGFP & I1E
M FHPEST R, LG AE 3 /NI 20 /NEF 3 ik 2 T 231 RFU A 363 RFU,

12. IVDTT 4K A Bei5 43 )4 Ak anti—-PD-L1 [T B4R Atezolizumab [0 %4

29
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Ak
M 14 R 16 AT LLE H, AR B 1 ate-H-eGFP SZHUR G & H 51
HAE 3 /NISERD 20 /NS 23 Hi5A F) 96 RFU #1179 RFU, & R4 3 H ate-L-eGEP
R G R S GIEAE 3 /NI RN 20 /N4 IA E] 378 RFU F 544 RFU, 1 B %
5 Xt (NC) %GR 4ok 16 RFU 1 35 RFU, KB IVDTT AR R0 l&E T
ate-H-eGFP fl ate-L-eGFP, BLMIY eGFP £ (AR M FH G RE, LG AE 3 /NN
20 /NBF AR IR T 231 RFU R 363 RFU,

13. #8451 DNA-to-Protein (D2P) [ & i &R A AL F
10 ME 16 fZ 1 WTELE Y, 4ASh DNA-to-Protein (D2P) 15 BuAA R IILFHAE T
FITACEE IR DNA SRR, L SRS SEEL T RSN R ARG, JFREINIORAE, KK
BEAC DNA B SAS, 43 il 46 DNA AR BT s BN TRL L BB, R m Ao A i )
R 1. D2P FORHY IVDTT 5L 4R LA PCR il % DNA B TVTT fy L

TVDTT 45 TVTT
30 nL RRMAKZ |0.01 ng 500 ng
i 2L (1) DNA BEAR
=

DNA BEAR ] % J7¥k | Phi29 WiRd 48, | PCR 471, ik
S N AR ZR RN AR | RRERAE R 2,

]
DNA AR il 45 B 1) | Fes> 6 h £/42h
DNA B il % A | 2> %
15
27 3k -
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FEAT W] BRI AT SCRRARAE A AT b 5T IS8 22, g A& J SCik
BRI G AE 0 225 5 o BeAN AR, AR B2 T AR W RV N R 2,
AU AR N G mT LLREAS B WA 2% P s ez 2, X888 4 R U R A |
TR BT B ABURIEE SR A P RS2 Y
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R’ # ' K

L. —Fks DNA &), #st. PR 4 ik &, HAREAR T, Ik
oA B A A 2R A4

(a) DNA G

(b) i lie 18

(c) DNA &R,

(d) FHT & 5% DNA R4 ;

(e) RNA G

(f) FHT& 5 RNA R ;

(g) HTHBEATIEY;

(h) TR UHE U -

2. WIBCRIESR 1 i A G AR, HAREAE T, Prid Jogn i & sidk 5=
WALFEIE B A — el 2 Fh 4 55

(1) BET;

(j2) B5E T

(J3) Ll

(Jj4) Rem PR

(jb) WL M

(j6) ATLIERIFMERERE; A

(J7) ARIZETER, Pk 850 A 7K SR P

3. WIRRIESK 1 Prid & iR 5, HAFEAE T, ik (1) DNA JRG 8k 5 H 4.
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A
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