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4 9FOF TEIF 3 I=F ITN R T} TG BR (@AMEH W& 50 TUIH MRS HI [T JET
OWA ATANE FR [AHFT FA© 511 FR [AHFT FIT TR Sy OF (F1F T FAT
Tive?

(1) 50 T=F FFN TFT DNA-F T & AR FOTF W47 3 I=F I g Qe
FHA?

(2) 3 2T T 9T 50 T2 TN ST DNA-F (I 952 HTT (TP

(3) SIRCSFHFF REAT DNA-F S AR 57 J& FAT 20, ST F1S1F ST IR
TE?

(4) 3 I=F I REF (FTFF TR 50 I=F I 2T DNA SATHH FoTF @] FAT
J?
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ST fof%e Fa1 TAW| A B3 D-(® P 932 O 93 SfRT6 (721 IR 71| FIAE 7T
B3 C-7 TGS 2871 ASETH FA Toff (A b3 (G FISIF IR FAT TP

(1) (¥ T IRIET WIS T AT SIIRGET FIF SIF AR 5557 A (W3 IT ey
RMR 93’ [FIRNF FA1

(2) TOIF & 53T e Fare PR (SIS IATFT Fa© THT 457 3 ST
3 FITF F4T|

(3) 9% SYEA fFFTT FAT I H3F C-F DNA-F IAAT5 B R 5B (JN5T FA(© A |

(4) SREICS AT T ey {23 C-F (MBI 12T S5o1 (11 ST Svery “2n2fSrs a3
IR F1
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2.5 (I AT, ST e AT (ofF FE | HEGIDCET FAH Tl TS TRG 1Y
TFET AR Mo TAT ST AT AN Ao 2J2RT D aFR f&fery
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6 @@ A6 aFod R 92 I O AR TR FAG (T, DNA FISIEF o1 2217 57 (3
e 2@ S (TSI Ao SN &A1Y AT SfAPT AT F?

(1) FQe 22T TS BT AfSfG FBT 5T (¥ NP FE DNA (AR IR [+ B
(QFTRTSHT T M= AR AFTFH?

(2) oo 3T SN DNA 8T SR S5 IRCTH DNA-F I 28TF FIRCER fF 3T
TRA Mo IRISfTIS 952 T3 Q187 AF?

(3) Qe 2R SR M DNA-F A &7 23TF FIACIR F T8 SM=A (@ 9387
ST QTR PP

(4) ZRfS X STIG tofF T ©IF DNA fF SR 7o (FTET AF I, 932 ©FF B
f& o1 rafera a9 @Ry aFFY 23?

7 FRI TAASAE SO Frae (W AfE N E 5o 23T 3976 3 MSH6 AfFwa
IR FE FT TG PE G0 T FP | [1]
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(1) ZREHANT TS GG QAT M6 TR AP (J AT TN S (ST, IF B
(Te[eTTE @ABIET S8 (FTFF Sedo! THE A8 @ AFEH (ofF 271 97 HE
SRECT S5 (T7F S NS T S 73345 Z FE (77|

(2) RS ANS TR 97 Tl SN 35T M1 7Sl FF e T, I1F HeeT fAA31G T AT
SHET (@ AT AT TREES I FE | AT ATFFO F 2275
&= ({0 NF0© |

(3) ZRISATHNT TSEIGH QA AFS T AT (OfF FE@ ITANFS To AE TAEF ST
@F| 97 HE SFA! A0 3 3@ I 3 191 [AfF5era oo 56 |

(4) 2SI TAT TS SGH GITAF AT 15 S (@1 M T oWl FE| 97 HET 938 o
I TG STRE AN+ B FE (9 o1 TH FE 37|
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(VBT 3 T HATF Mo NFF HEAAAF FIEF B 22 (G AP IS 3-
TN ST S 2o Mo | TRGTLT RN [TTCF ely TH1T S [Afeq
Ta o RIS 97 TR

9 TRNT MAAE 6 7 FE SATTI 2277 AT TFT TIEE I ST (FTA6?
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10 (@ Sfee 92 wig S o9 Jue 3@ (F, @6 (3@ SANET 978 ST (3@ [9wd SfoeT
RISl a5 FifeMT IRFeE SIET AT GAITFSIE 57 T SN Ao FE?

(1) TN TRF 3 FREIREET WIS ANF T {T IRFoF JfFo AF, 932 8o
@R AT (F 57 §F 8 M (&6 FE|

(2) TR T BRGIFREET AT IV F 20 N(F, TFOE FFF0] AEI6! 3 27 F 7|

(3) T-ENTHEES AT IO (L (ST ST (A (AT TFOET SR 78 2T WA
©F Tl b (@ THEF TFSE (P13 TS O 1|

(4) TR (Y G FTHES, -6 IRF©F JFo A1A© TR FE, AN 1 s
(@ TNET TG IRFOEH SN 58 FR® R FE|

11 @9 SfEh SFNsE FE 5@d J(HH TG S@el@ FIRNT FE@ [N FE@ F @FF
TRGITELT 93 TFOET 5 936 IICO Jofe RENE IS FE?

(1) BREGETRET BEINETT FE IYAIE FREA TR AHRS (5O T, A3 S5 1T
(R FIES CT FE fo¥te & |

(2) TREGIATECER [dA:5]o “uF ST ROTE IFFST FIFT CTT FE, 933 (2 IS
TH AT TR TI76 200 &

(3) FREIETREY 67 ATFIE T GAHIE FTAA TR JHRG (HF0 TP, 33 AATA
AL TR FIHLA CTA FF fo¥e "M |
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AT BT FIS A
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FIAFC] AT (FF(GH SAFSOF T 9T 2AFF G AFT6A TOE® I
AT A | RICECEE MEF (ITF ATFI (IO STRATEFS o2 (74T aFF
STSfAfATE q67 MA@ GPS FFF TITF FAT 2@ |

13 @1 IFFSTE o1 3@ (T RIENCHN AT - 97 (J AIFH EF o TET% ACACITNG THFe?

(1) GPS BT (731 I (T A(FF F20F TETH (I TP AA© AFT AT 9F-97 STl
fexe|

(2) GPS BT (WA BT (T T I (F AT (@G AT F = A@F 7T T
S A0 BF IET|

(3) GPS ©F (M I ¥ (T 9%-97 WEF SIFET oA AfFITo@T T AFFRT 95
T 2ET8 3 T 9% [ NF1E TR (IS fSafeeT |

(4) GPS ©%F (W S I (INT AT 9T AT SIS =T CTA (FH(E & TS7
WS ATFF 0 D 9F2 ATF T IV FAMRA|
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14 (Y 18 799 97 TaF A

T (M3 ©F A2 AFAF SIIFR®A FooiFe R fofate el
ASTET SR ST SIHT9TE FA7

NEE WY TEAT [T afe IAET (T 87 10-20% Ne[@FS [FoEa
T SIS 2| SN SATSSfT ST SCf AN 0T 27, I FAAS
FUNS (FTAS (NBAS 3(© M| KT ATIT THeTT ARSI FTHEH (T AE

enfod, e [T 11

FoEs 9@ fTed @ fAfen soa a2 (@fed BT F@,

OT® NF o T 5% 3 FIFGIH (O If% TEES |

faw @ &1

SO ©F A TIE® |

caTod

@ amfaT amfite s EEy

T & 1 ()

GLU TYR VAL GLU GLN VAL ALA GLN TYR LYS ALA LEU

14 (@1 O 92 TIF YT FE@ T DNA-F 5 [TOEH (FIE OfF 2870 (X7 [ 1 (A5 De[F 1o

GEIGREIGH

1) IO (F1EE DNA fSoaa1d (N e SfiET e (F16 S A& 3T (e
f& 1 tofF FIF el SIS |

2) fATTER (FTFE DNA SHRET smiied Mg sEeE @15 o 3@ 36 w6
FAFCI (FTE (B [T 1 tofF 2|

3) frorEE 1 Tof%e iU SmfSie s sTHT $EF6! (FTE 397 [T 1 RS
FAF S TFOAT DNA B F FEF|

4) fIOTETR (FIEFT DNA fASFICT 1 3@ NE 72 I3 (37 [ 1 tofd FIF TS 2

o fef:5]® 23|
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RGTE TN THerd Tely T Tafod O AT NEE (E @@ |

STIfSE afsfwar
AT6 (T
(TS TSI T A3 (TS
I (FA)
& 1 l

faeTa

.\_/—\

o L

.IQ O I"'u
| @ /_.-'I

15 SHEF NG APE, RO e NFe 35 (e &1 97 MA@ ANE (FOTF @157
ST 3 IFTTTTOES SAN T AS I 27 O1F Il I [1]
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e aFf6 @ ROER 9% Tga A9 @ At e NHIRS IIRTE
31 @@ O] M FE@ [FOE@E 92 NFE N8I 2 [FOEH (e (e
f& 1 (NfoEa st F37 Fa00 M| 75, GCroIrcsa S3&we, 132 I fefare
o1 fafew =i (3 f& 1 tofd @1 AF61 ALIE, TRNF (3% & 1 (FoEa
fSfat® 105 BT fISTE 5REG (Ifdte ST FE (M3 AT | FFF IR JF] A3
ACSRTE e stfaste smft fS-Traze A ASIET @@ 92 IS
TS [ 6 S (T 7|

fRoTET TIET & & 1 FHANAFT 51 70 THS

R BITIET e ROEE ey RO TG RCFYRE a7 TE BT
%7 & 1-97 YANE T & 1 AT, ST A 83 felmar sm
@ I8 3@ MBI AE AN A WWTN © *MF

10 NITT §F (& [T 1-97 736+

’E; 600

g 507w, o e
5 400 — A
(E. 300 '~.,....,,"" - B
Ig,I. 200 cee. ':::',"" cosee SFTC
B 100 tmmm ettt D

Oégﬁﬁé\%%vb@'\%o),@
LEIEY

16 (19 & I FE (I IR 10-27 M P A-97 [owrsfrm afs s ¢er & & 1-978
SR (T SARIGH (737 (5T, ©TF I FI?

(1) ARATET TG foersre F1E T F18 FE [OER T 971 (FESFE ety
SR (o7 [T 1 tofd FaF 74T M@ ®|

(2) NATEF BN ATHETT FIE RME 16 FE (TG AT A% (FIASE AS6T
AT (377 & 1 (ofd FAF T @@ |

(3) ATRAE@ NFT TMGIFCSE AF6 T T REE FO FE®RA, FIFT (TSE]
fOTea TS =1 SIEFR (37 [ 1 -97 0T & T |

(4) NATEF WIBIG AHETTS P 2T F19 FE [TOIET (o FAT AP STl
(% (& 1-F S A6 AT |
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ST YBFES [FCTETH TATIF A FA® A5l S&GFF CRISPR-cas9
AT FA®| CRISPR-cas9 9F TFE@T (SHA6F (CFAAS IF SRS @IS
AT DNA HTHEF 92 NHF, (@57 FE I N 96T 01 DNA-F =07
A8 FE (e | NREICF [TSSET AT SIEIFAT RO e [T sifefae
DNA @ 39057% & M@ETe | ©/F e AfS6 a1 DNA N2 (3 ST S
SRS (AMHA TS0l FA® A |

17 9 (G0 T 5B (RO RS fOaa ol RE 8 (F1 T 508 O ST HE?

(1) ROH =@F THET 77 (@1 R {369 AFE, Joak S 3 a5 CT3fT *T |

(2) FROT =T By GRIGT 8 w1 3 (1 e {6 T =F, oFR SfIT©
oo CI8fT =M

(3) fIOIT RNT ST AT (FF ATE F471 & NFE, ©R e THCH Tga (&
FLTHE IS 2T BY 50% TER[A AHE |

(4) Y THE (FESFTe AT FAT DNA-F HE e AfFaed YFE o o 3T
7o 9% BIffa (@Y TTRF T & |

18 9 @OIF (37 & 1 SHFEER FOTCN (A7 FE ©IF 0] FH0® AT ST [[OETF DNA

AfEE FA0® CRISPR-cas9 TIRNEI T (4 (SO 1N % FAFH (3597 & 1 (MG (ofF Fa10
ST 1 [1]
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19 (AT 22 FFF I T3 A (W3IT ©F A% AN HITR® T Fo R fofare el

A% SfeFT Tox q7 fauga F31 3«

{8 3% Siiod TP SIS 9F AT TS SANSINP 7Y | P T
aft FRCTET FI6 F17 951 Bfew (AT I, T 3 FAIOF T© H5T 78 FE
(T | TIANSATF NN N FIGH FOTT [T FI0© JHo- el o AT
IR TITF FAT I | [AE SFASINF T [T 55 93 SA@T 237®

KIELIC)

NN N STANSHE T JfS@y
e 373 JoA-Fetafas Te1a

90

80
2%
60
50

T 40
: 30
D 20
10

04

ENEICER MR

19 H T FIRF FE, (F1A SfG6 TRNTINF NAF AOENET A Te@ FIGEE SIS

T FE?

(1) STTRATTF NS (F 376 Joa-Feenfaes afs @t fod, o S@F Jo7 567 O
(5T, FTAT FFSEE TXF TF 37 932 T59 FAF TETA] QAAR[AFSNE F37|

(2) ST F& JEHA-Foefo a2 SfeEE SkeT STefie @ F e 557 (AT,
FIF ASEHRT N B NFT IR FSAEF TSI QEARFF S (I

(3) SRITRATA M Joo-FereforeTa e e SReTa SepiTe STNES 567 67 (JTR,
F1E AFSEN FHNSHTE M 6@ AT 93 J0AH FHF NEIA| QeI PeIF SN (|

(4) NF TATRATF (6 ASE FeT AAFIG© AT, 7 ASEE 727 IAerme Ja
T, FTFI SO STSAIE (6@ NFT 3 TGS FAF FEIAT QAAP[AFONE (I |
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20 9% TS (N A Joo- el SRSEIE FoT I[N AT (T8I DNA-T SRFE
I 5 AFG (IR FI T FAE?
(1) THET @ NSGTET TE [F Foar @ Ao@H HNe (ofF 27 17
(2) FIEATTE AFSEE FHORS [FF DNA F T@ITTF FIGF SIFT?
(3) STl FIGA fF A3 &l AF T STICIG FIoaArTE eI Farel tofd FE (TP
(4) N ATHIAR F SI0F THMOTH FIR (FF 9F T35 DNA IO 7P

ANINF FOAPTET [F59 BNE, FEIC! HIE 9F TFNEF DI T
YERSIBIT (Bt) ST F41 2@ Bt (T (Ao (ofF F@ ©F g g 167
mﬁwﬁwi—aa\ﬁ@mﬁwwwml ] SRS
Y S ST Bt AT TO1T THTN FEERA | NG (BRTET TR SAeTAHETT FEFET

(GBIF OEY 341 TA® |
BT Bt fIWT RARI F1I SIIHS[F NAT [ 3217 (%)
SINSIF AT TG Bt fawz aF13 12T (%)
Cry1Aa 98
Cry1Ab 97
SFST 1
Cry1Ac 94
Cry1F 100
]
Cry1Aa 11
Cry1Ab 2
SFo 2
Cry1Ac 10
Cry1F 0

21 TANSINF T & 76 SFOT TA@HT FAT TQRNE A(OGH TIGE (] TN (FA Sfe©

FH1AR?

(1) 5P 1 T@a Bt @ afS@EE (&AF18y A18 SR SAGE @ F15 7121 (@ |

(2) P12 @S Bt FAE AfSEE (3185 A TE NI TIEE @ F1F0 [ F

(3) P9 1- 97 SIBFTF JI2IF F 28T, B NE INIAF FIoarT@d e IfoEm
SFHOF FRHET NFE TR (F|

(4) P57 2- 9T TISISTR Y QRaTT (I FTTH, ©IWF M AP SIoA A 36 SO
eI (FF78Y YFTH TEFAT F |
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IFEF THfod FEC FIC o IoarTd Afe@E @FE | 976 T=fete
FTET AFFT (0% @ T AFIRET TN SFAT (o T AFITod FE|
BT TANSIH/F AN 3 ST I (I SOFI (F@ (77 IF | XA
I (AERS Bt A afer@@ @y off 3@ e &

ATY ITF AW Fe (ITITF

22 (¥ FRF B T AP F (@EF 93 TRFSHF NF TFHH ([T 9F a5 Wi 77T
F9 I O1F Il FFA1 [1]
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23 (A 27 TFF AT Tod (A (T8I ©FF AT2 AT JafAR TfFe S@BEg fefare b

STAEGY
SIEGY 4% GEHR CTF I IF T THE A @ A (FE)
e ST TG TR 1 A BRY 2 WX SIE@Eihee fAfew gFEen anw|
SIEGY ¥y Fa00 AT T FTI2F F7 I TREROET T fow aF61
el T ARSI 7T 7 J187T 93 FS |

23 (P GG (TR A FFMCE TG ST FEF, I SRANIOER S fFHe 3@ (7= F1id {18
FA© MA?

(1)’+6%-6® +6a+ ATP
0,

CO, H,O
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(v% oF fafed e (F FAfEa SAERGE @ o 937 AT 9@ FE O
FOITF IT ISNT TN (67 AT AGET (T AR

FETo 332

24 TNEF NS IR FE, 56 (W2 ©F G I 132 SHEGH AF@ aa a7 HfGF FEFE
AT 93 T[T PN F1S FE I I FF| [1]
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B2 1 932 B1RY 2 SIHRIGETR F1A, S5 97 o F=ed Tmfe fod 23 — 8oF
(FaR ZAY(EAN-NR TS AT (T (T | AR I Io]feiel (ofd FAF HNST JT
TSI TR 1 SARGEF &85 BIRS 2 SIFEGET 2ol Ie1{FOIF (ofd T3
THET FRSf FTe o7 (W7 7|
27| PG T TIPS 75g FP10 (F3IF AANST SCMNT FA@ (18 g a1
(30®) TT1 I | TR SIST (ST T FC© [ TAFT TN O TS
51X FAT ZH| AT ST FNIET RO SMTARAFA IR (A TSI fF% B

(M|
SFFTS Ne el TIFTT TATHA
TIRIFTAT 1 TR 2

— 250 = 250
kS kS|

(@)] (@)]

€ onal £ 500
£ 200 78 £ 200 179 o
E 150- E 150-

: 106 :
E 10015 E 100- o

. 50- . 50-
¢ ¢

: O T T : O T T

SO 1-5GT 2-HGT SN 1-5GT 2-HGT
N N

25 (T BICTS THS TP TS STTRIFIAN 1-9 (RASTHIITT TSI F12C© TR FACTS
SLTRABIAT 2-(F WRA FE AT NS I [T GNP Fefef] (e o1l T5921F Fbev | [1]
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A6 AT aFMEF TR SIS T3 @ (foe tofF 21 9ft 3% [y
ST AHGH AET TRAFTHRS (&S T6 I3 (ofF 2 (M@ ST @5
FI0© M@ N MSAB 2Ayfee (NoEa aF6 S1sT =1 fF5 ©%F (W1 I

FEffera (Ao ST NS
I
N
=z
Gly A QY
lle
Gin LeuGI
V3 Tyr sn
NI Glu Leu Tyr
= Gl S T ) Ash
Phe Cys— s —s-—Cys 3G ‘@'\’ﬁ\? \OO
Cys lle (e)
2 [ ThriSer S %

26 fISGA 2L STHT TuCT (T — 92 WIS STAA AT T3l (FTATG?

(1) (¥ fAET Cys (PTG FE ©I© ATIG 2, IMAGT SIS TUET AFBT SNy AT
TS (TS 2T, AT TRAHIRG (58 tofF FH19 F3e] F5 F(& (WF, ©IF T 3]
ST& U FTA |

(2) QAW Tyr (PTG FE@ ©le ATT6F 2, RG] MG T AFHT ST AT
TS (TS 2T, AT TRAFHIRG (58 (ofF FH19 F3e] F3 FE (WF, ©FF T 3]s
ST& U ATF |

(3) (AT S5 AF {6 TG HING (FTG FE BT Cys 97 (I AHTOH 2, SRIAFTHIRS
fHER T 9 IME, I TRAEHRS &§6 (ofF FIF FHol 9 3 (W&, OF B
EChglCERECERIRRICIGH

(4) (T fAEPT 35 A6 ST IS (FTS FE ©F Tyr 5 (FNG TATOF 2, SRAFTHIRS
fET T T0ET I, A TRAAHRS &9 (ofd FIF Farel (A FE (ME, OF S
RS ST IO AFE |
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fEsTe Ao FIRE TRIEGHT g TIHE A3 THe FEE|

THEGE AF- T o NTIFT [ATTT @ FT&F [AEa oifTFT FEF6! ©FF

(VAT AR

SINEOE =13 [fET Sey N2y fGmgT @

famge fasg

IEEEK]

G R

« 0 IR AT [T TS FE

* NYFT 3 IV

o pAPH @"TKII BICIRERIEIGICHETIR

s

* RCMARCIRAT (TE T FEO)

* RAGFEL I AFSTFHAT (I, MTI1F, G, FET I1SAN)
* IS (TEREF 4T6)

YT S (N

SyfaaT

« forgeT stfmer 2sfera (@8

- Stariie AfFasaTTeE YRS @R (AT T, TEE
ioa)

fs

« 2RSS FAF I SN ([T, H e, IE=R)

« f33FeT 5P (99 B0 A& RAF AT W (J0G (I© )

* IR (T WIS, TP SR, N I 5737 S W (W o7)

ST FES TG
(C7=1F)

EREL
« @ TFAFT AT IS 1] fFgFe

* FNEHIS HGTOTH JfF F AF

« TFIE FA] o ((FfAz 8 CTAT TF1H)

« IR (T 3 THF w1, T WIER, NS [ 7373 OTHF
8 NIAREF v (9 o)

ST AMo3Hd

G Rl
« I@ TG FAFA fF7F TFS FF
- STt Sfoeer F2a/afe@y FE

« FASY(ET (AF ToF (IREF Y SIS (13)

« ACEAFBIE: ool (SIS, RFFNT, T& SG J1ET) 972 (@1 wr

« NTAT S TSEDETTS S (FSTT X TFHEF ITHT (JS IF
* ST [T @ (IO T I F1 FAF FH6] IO (IO T
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27 THATEGH NFB HET TN o038 I3 (TS [T @1 FToRaaT I8 93 Ty
tofd FEME, B SRAMEGY @ENGE STe 3 Izl NETeMeIE a9 FA1F ol (T aFH
Aans 8 AT NNTHo! [[FEca FERE, o SEY FET [1]
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28 (AF 32 TFF AT Tad (A (T8I ©FF AT2 AT JafAR TfFe @BEg fefare b

ANNTf%"T 63T a2 fFTwrT=T

IR SN o5 AT GNEIF N [P ST SFeT I FE | A
IRFOEH TIOTH Sy XSfT SRR | 7T o1 (¥ F1T 3 FE NSTF T AP
T ST SIS FA© SN2 FE|

T T A TSN (TR (FSTF T/ G 777 (&S (VT Tafe
A FE| FHA GNETE S35, AT G171 A SR, Ae[Ea F1E AT
fRemoe, a1 AWF ISR Jol bredfae FIFISH CEIFE 2o (¥ (T emd
A5 AQ IFTT Y(5 (ST IS | 7 (T GRS 1P I A6 I 27|
S 10,000 TS G 1FT AFT6 GNETF T 1O SqHHTAT (A TSI 7@
T {3 (IF FAF &N MO, 932 O] FfFes1@ FE1e 46 16 FE|

28 (NN ST FE (FIFACETT ST TIGE FAFT SN FF ST ) SIS (e AT

FIRE A0S &P
(1) (AT ST (AT NN ST S AT F (RSfT e e Fa1= ey
(OXGATTP TS FHTI

(2) (TS e ST o AN 3 SN AT (ofF FAT|
(3) GBI SIF=PT I FE AT NI (ofF FHT IO GFIR P AT (=0T (@ AT A |
(4) D5 (T FIG 7Y 3 AT A7 CTRS 57 FAR Gfs S5 I F4T|
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=3 AR T AT A SR N =, GNEIE @ B “g3msreT
T FET AARIb® 9F 5 SAGIT FA0© A | (AR G A TGN FA0© ATF
3 (516 (WIeI® A | A% BN SIS 3 o7 (e o1efs s Fae & A[ES
T S8 (FINT | A FGET 92 WG NF 55 ST (7 T |

AT S FafertieTa o AT TSN 71XG I N
© 3T o3 TeIfEe SUTST JoF

0 1 2 3 4
ATWIF B3N 747 537 (F)

29 TAEF oI fSfere, AT CNMME ST T ISR GNEIET 5T SFNFIAt TS FHET?
(1) STSTT STETF ATE (ST ATACS A T AT 95 (GII6TP Y& I FAS
L CRRBCGERICHRGINRIREIGARICRIGH

(2) STSTT ST AT (ISR AT T IET GG GINTRaT FEies alb®@
QUCRNGH

(3) TSI B NI (JTSNETST TN TN I BT CNIARAT ANFS FRFITONI
AT 2512 Fa00 TE|

(4) SIS TSI AT FSNETST TR T I (NSNEFF CNATRAT o [ EF @1
SITR 2ANANEF O3 |
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ST TG ST AT 9F IMFEARAF FINA| 92 TRG AFNCF HE
CINTRE 5247 {509 3@ (J0© | 93 M6 A1@ITF 3 *[F 13-2 A7 3 & (HhoR
AT TFSNEF M (FT1 M26 77 FE AR KF e (i S O aea3s
ARSI I SJAf55e T1F (681 F |
0T O M2G &R 3@ | AEF (SO TN G AT AT 3 A
CIANRE T MG A [T O (7T @R

AHTEF WG SINETHIT 35T JAHTST

HH

ATIG JTATT (5TG)
S o
| |
HH

9_
- T
6 T
b 1
3 o
0 T T T T T T T T I ! 1
AT 4 7 11 14 18
SIST
L CNOR R ICRRICE R R

30 T8 ©NF HIZF FE, NHIRT AT AR6 3 AP NG TFAET ToTTe T3 FIIEF A7 T
JE (7331 IAW® ©FF Ffefbg SlafbT 6 4@ fVEa SR oy FFa| [1]

GBI G
CENEERCNIBY

— —
@I FEF AR BT

IEEIGICRIR]
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31 %3 (Go1F fofem, (e I TIEE S| Ff FT TA® (T FfS 18 Ot Sr3fes s st

FE P TN AFATTS ST ARG ST T30 T FAT TP

(1) 92 I@ST FHFF @ FIFT AHAF ITHIGT TG 79 TP TINE VS TR

ST T 09 V(= |

(2) % TSI FAFT TE T I T T @S FAT A 9F IFb] SIEH] NR6 AHF
SSF T 0m Ao IfE SIS Q& |

(3) A IE@TST FAFF @ F FIFT (THNT STEAT TRGA AHTF MG [T T390

SRS 11 SR (RS (JE T 3 TP N0l FA0© NFE |

(4) 9% @S FHFFT Q@ FIFT 920TF (T (NIETE FHT T G A= CTRBFT S
MG AT (F© CTAR I /T M|

Mrea a1 ANSfe SIERT ARG 5[ NF0© A CNANRE T IS,
STETAT MN2G 5@ I3 (N (AT 3 3 I =407 (TR FolFe FA© SF
FE| SR (W7 (5T, TA® NFINEF 2 5%-97 (@ 26T (NI B NFH
2E I I, 932 AR @ REACEF HE NP1 Ffo NS (AT IF| 9F I2&
AFBT BT GIENMR 8 MREA AT FSE I9E AR O fAET S @

AR
AF I A= 3 ST ATI6 S AT A TI6T
E1i0) 10%%;?@%@
6
¥ A =5 1008 TR
40,000 - IR 351 M36
— ¥R —10,000
E 30,000 i ﬂé
20,000
L 5,000
\ 4

10,000

0

SN FAME ME AfFT 7 I IR IA6LE (6T MR oI [SOTaF

qH

32 oI 3 JfeA STRIS 92 MG IS T (T ST TR [T {ofF3 7 =@ @ ST
FAT 2T, O AT T2F Agd AF0 SSE@IHTF NG S [ 1 foref1@er Faw@ & [1]

wifafe s1fé

wifafG S5 &7
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33 (A 36 99T AT Tod (A (T8I ©FF A2 AT JafAR TfFe @BEg fefare b

CE(CEREEICD]

SNHFT (T [FIGAT F1F @ AT FAT @@ | IS 5T (FEH N
Ho® SEfEE Woof SR 938 A S A SFF, ST (GRIAT, AT 3 AITIET
W FIECE O FSfod T T (M3 @RI (AR T (I fA@wa 7y
A2 TSN THH, B2 fASFIT DNA (nDNA) 938 TRGIFBIE fEa72 (mtDNA)
COW TSI A ToT T FH1 @@ mtDNA FREGFHIF 7o 93
B IS FT= (V@ ILNC NS T, AT JFET QTNF ©F WS (1N
ATFE TN IO FE N (@ AF | [AEF TR N (T
3 O FTIT TN 5% ©F (| TG STH ST mtDNA 5P (FRNT |

AHF @A

30°58d

20°T 54

10°T8q

~10°uf3ger

—20°7f3Fe|

---------------- @ mtDNA =

[ [ [ [ [ [ [ [ G HENER
—20°7f%  —10°=s% 0 10°9& 20° 30°5F 40°7& 50° & e
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AHF1T Sagfng FEfta

el

-Gl
(FEFO ST,
A&t ATHE)

[ s grgft
(37T =, g

ST, 9IS

8 RN =)
ToT T IAGN

- (S 5T, [T 7 G

ST IF; A

FEfeT I

i SzvofT a3
(T ST, A7 =TT WA T; A= SAA(6a5)

[ ] s

33 (T STRHTTH SN ST 92 T TN FE T AHF (@@ T 93 fetr

(1) SO F FOEH mtDNA-9 THITSEF HE TR YfoF NI Tole 33 ®|
(2) SFTA 8 C-(© A (I TN YT 9F TF|

(3) G T (Y@ mtDNA-(S I B 2@ |

(4) SFT A 8 B-(8 nDNA-(® *HISEH H(T A JCTHFO IS (T SO |

34 ARETTS FIAE ANHFTT (IFEH [FISET FIGEE ST T (FT S ST TP

(1) A MfF8-T JANST (I AF TP I AT (I S[FHT (7T |

(2) I PIRG- (BIFT O @bayel AfRECTE S SIE FE JANF (AT SHYS FE&
(O |

(3) A1 ZTMISTIPT- A7 JAFSEF (EE FTIE BT T2 O SR M BT 1o & |

(4) 7 SR 93 (G A (FTHECOR AAECT N O] FE NN (F3TF SIS
FE (ST |
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AP (T FRR FEF FENEF ACIT FE IM© SP@H No TSI 77
FAT 2 TF FEC RFTT 3 A @19 7@ M| SFEF T 8F {@T 2y
AT TG A e 750 FfARGE 79 27| 93 SF@H HE AMF1 (IJH
FoIe T PR 10 & A X fHT MSTH FHo! N MT, T JIo0F 3
T (I NF | SPiR-97 9% AER TGS e 3 TGS 5TT% FoJo FE
T B0 ST WO FAT 3 T T1A AT | ST AT P g e S
NS S IR TR Tolfde 27| [AEa % ANHF (FFE sFhr
T 5% ©%F (AT |

sFfa1:-93F To19

(e]

04 o® oo &oooooo?gooooo ooo

0 20 40 60 80 100
T qTT SFf3T FAT TE(®, ©TF F2ATT

35 SPAR SAMBT (FIE (T AT 3 TS N TN ITGTH A T T S (T Z AR
©fF Fefeq] el | [1]

36 (P14 O Tl ful T5T FE (T AHFH (IJEH TGS ACHACET TR e B e

TS AH@I5T® FIF 71 2@ E?P
(1) T TG MR AN I 7T, X AEFSF FR AGAT e TAT ! FSH TAR TS
T3IF T SN (7T, TATS THSF ATCH I 27 (FSTF AT I T |

(2) I TG FrRMeR AN Ff% M, O ANFOF ik AL e F7I6! TS TARHS
23TF FEFN FMGE (W7, 1S SIS ATHCHT SEATT STRATIRCF FTereT Jfa T |

(3) T TG FBAMOF AT FCT I, ©¥F ANFOF SFHR AC & TIT6! FSH IABES
23T NERAT BRI (07, AN WA ATTCH A SR (FSITF FIToT 1 M|

(4) TN TG FrRMOF AT FCN I, O AXFOF SFfE A6 e 76! TS TARHS
23TF TEFA FMGE (W7, 1S ST ATHCHT SEATT SRTIRCF FFereT Jfa T |
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37 (A 40 9T AT Tod (A (8T ©FF A2 AT JafAR TfFe @BEg fefare U

AT Iq0T® 3019

AR ST FIFTE(F FIE (FSNF TIEAT S 1Y W17 3 THFOA FE
(TR PRl A3SfeT Sy | A7 He1F &AFC (FRIHEIT A1F30) 9% HHIIEDS
FAT TR ST T TR SATS4F NG TSI I, (T IMIGITSIF TS AR
3G 9|

A% A FAE1E fH3Ee S *MeIfer I TeI[RFeNE a6 oE IF| FeE
I PN ST (AT GIFAIF (@ foesfe g 7gre (a1 e 271 93
BRI (F AT SCTE AT A ©F (TFSAF o1 [60@ §@ TS| (T
e PIETEE Sae ST I ST 5 =G A3 SR (A (o7:5@ A871=S (MF13fE
(N (|

@sfa fierg Sfew
TS Te1d F5T
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SAEFT A @ 617 AHF (P IS TS FA00 =, T fAEF TG
(T TR

@sfa faers Sfema

37 (G SN, F6TH 2166 (T e FRH TG (761 (1 TfTe TIAEE ST Fofel] FT TEA®?
(1) T T2 IHRGT TIPS FES 3 AHEE Sels AENF (e FNSHS 27|
(2) SENF G TR FTE TR AFRS MolF [SOE G IF 3 HFEE I1H @ (T TE|
(3) *MeT ACEH 1 4@ AN AR FEEF TP THE SHF© e© THIo 27|
(4) PO TP G ATHEE SIS AP *e00 FTBES 27|
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TEITFF 7R [TTET (T @S JF1ET 6 a0 TRET Qo SR

foeaaE T TR AHRG J©0 A& |
f*re13 Oftma (89T 8 FTIACIT ¥aT
NHF CO, (ST = i
400 ppm
oA CO, (e =
5000 ppm

38 97 WM& (P Ofete AT ATHSER A& FRE@F STFoq TIEE CTAT TSI AR I1F T I
PBTE YT A BT TAg® FIH TR ARG A 58 FE?

(1) St ST P TR WG STHSE FARN© I PR STAHSE (A AN 9© ST

FT TR AHARG AT |

(2) AHECTE FEA TR IHART ST FSE FABHS @ FF AHAECT @ Fdge 37
FIT TR ARG AT |

(3) SENSEF FIIT TR AFRG ST NS FARRS @ IR §F F5E@ @ gdow
T FLT TR ATRG N |

(4) ST AIETH FIT TR IFHARS AHECT FTRHS @ I T T @ FAgo J3-
FT T2 ARG AT |
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35 F51-0 TEERT YBFF "1 (TN AREOE, FIANI, NI 3
SHIREE el 5 @ | F6E a6 (F 55 Mitte S0, (= (3@ ©Id1
TR ARG O Ja 20% CTRS FE | 619 216 ©F S FE1Ea A8RT TR
FE (B o7 FIESfAE ACTHFO (RIG AY© (S (|

e/ &S o1 8 BT reT RR AMF | BT el IF8 S F&
TRINET FA© ME| WIGITSEF 56 I57-0 SIITT JEenfa wz@q v 58
SIS (B TREEE AT AF8 T M@= |

(FRIFH e (CARE TREEE TR e AFe@T B
fE5TF &6 (F198 AfHTOT FER Fa11 ©rET Afen m (@7 % o #7e6 sT=
T@REN | fsfE Taa Mibte e e TREE = | ©rET SHEe (I
SR Mfore @ TREES & CRSfT AerFFe F3 FEE tofd FE® 932 9
FRE @S Mo 6T Ao Qe (FF SI=6T e SIS |

39 9% T FSNF FRIAFEH Wi T FE (T AREEE J&d B FOR g0 F TRIF:
FAT AF3 FFF 2T 37

(1) (@F PE1R e MG X1E ATAN TRETE AMEF ST HHIET FAF ST
P Y, ©1R FH (F61F (ofd FE|

(2) @ AT TREE N2 Mote & FE1F F76 ATF CRIFT (7T A8 TF TFOHITeT
FH YMF, O1R AFS (J M1 BHINENE TR F90 NG|

(3) @Y FAT TREEE 52 Jo® T BFoE a6 @ ciRsfae @ sl e sy
FIFT TREEET S CRITET Iy 05 (AF (RIAT T3y SHFTT O
2|

(4) POTE 8166 @ S5176T TTe T STETF I B (V@ NFS BIE F(EF AREIEE [0 M|
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N8R FAT GEFF| TRTNHT 97 AT SRT AREIE (FSAF AT A0 T
E®|

AR TZT TATZIFTI SETF T 3 ST

40 7o IMe FRHT ©fF FI@ MF (RO SIFTCFE F{E@T (W@ TREET TR FIF S
S-TRTA ST Gfo TETH S FTOTE T4 331 FE SNEF MO i O1F IA(A FFa| [1]
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41 (AF 45 997 AT Tad [ (T8I ©FF A2 AT JafAR TfFe @BEg fefare U

(IR JTHIR AT AT 806 9FT6 (7 A7 (o1 NfIge @@ | o
STESfE (SF6a aAn BT, IF (MR FIEN (TIEE S5 JW] Wi TF®| ©lF I1T-
T (R (5T FSfeq THTFT FIAL-NTW (ST WO TF TER, JT THFMS
CRIGERICITGEIRIET

41 @ 736 R TR FAER JAH© T (& GBS GFMA (T NI OFF (S-S
FE-AMIT Qe foa?

(1) (SASFTT T MF F FEALA 9T ST FIATGT DNA-(@ 9510 @S
HeHe?

(2) 9% Q@RS {3 STAIST 9% (RIS (=17 (=1 WSS SINGTH TGIe S Sere] 5 v
ACE?

(3) (I (1™ WSS (SETH BINGTH (FTE DNA-F AT Qefel1 T I BINGH (I
AT TN FTSTF FT TP

(4) IMET ATAECT T T ST T ATH® J(F (TRONR (3 7] IR (& ISTH 6T
ST
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(OF1 e FHNA AAF SIS (FNF GIeflforsy ACE 9F 753 T tofd
2| 95T INTRF BIGT 8 (ENOTF T-9F FIFT| GENEPIRG [H0T SR (19
EIGTE FEFO] I@ TSI I J7 a2 (A5 (ofF FE | (S (N F:-97 o (I
RIS [Sfre 1R FAT 27 ©1F MY (ofF T8I FHEFF AFHIT 972 (FAT ©f
ST 2F (TR AT |

FTIAET B AW 3 BT

reTfee
T3 5T TR

42 (T T FAGEE S FE@ I FAT IF (@ (= (07 WS (ST 3 (GTAT F67 (SFF I
-7 MG 9F2 DNA T THT AEF ©F o1 e | [1]
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7 INST FIF (FRIAF AT COTRT FI6T WISTF NIRRT (S FHE@0eTT
ST 3T F310T T 31 9% (STRT FI61 75T ST R Fo I G (el A AT
fo® MT| IMEF6T TF TS T A% (T (G FI6T 76T B (SFF TG AR
@ T A1, HE AR (T TAATE (@157 T2 FE OO A-S 28T TSIAT T
N |

ez (COTRT FI6T TSF (T OFF BT I 5 ANF 9F -7 (T O T
31 0T 1 T (FIAAE TSI STEIFAT AT FEAMRET | FOSeT M TETFT
(5T, (IS (51T 8 9F T2-AF I O9F FBIT I ©F SIS N |
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43 STERIPOA W AHEITS FIFCEF TSN NEI© (SAH (GTH] 161 5HG T8 qG= | SHEIFOH
WS 5% 375 ©1F I STWd T RAR FAT S SIFH (F1 JH© HIF ST TIC?

Wiy | wifF s

1) - R 9P -7 SO MR (@ AP 27, B (I Mfex (Fma
FIICI, 932 (SFF (FE AT 8 TS N NERAT F 77 I |

(2) IEED T Mg AEE (@NE AP I A& 932 (GdF (&6 NFT 3
AT AT TR (TS T |

3) Sul T NS AT @S APTHT (@ AE 93 (SF1F (@ 337 3
A @A NERA] F3 7T I |
@) o BT 9F -39 SO MR (AR F 2T, HE F AR (SIS

FIICI, 932 (SFF (JE AFT 8 TAFS W@ FERAT (JE I
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N TREAE A5 CFE NFeF AQAPTET | PP, TGF ool 9
AT (ol NS FHPNST PR S AFTIT F7 Af3© T SIS IETAT
TF IR AT T (OFE] Aoy 2@ T0® 8 AW W T34 J(% FA© TR 71

2020-0 9% W (F@I0F ABHIE FNGHNA (GFF Faste @oay 37

FEMRE|
@@
O EEG G (GFTT AT | BTHGIF o1 fAfywers
ACIFF AFTF AT AIFfS
AT SSTTAT =116, AT SCEFIFS @R 0.05%
WN@W e, ATFIFO F7 5%

44 SNGHF (SEH SRATS TOE ERGE THIEF (&foar 8 [Foaed e Fa sEIFa1

(T (S6T 28R FEARET (61 (F1F Sfee TIETE el I FAT 3F@®?
(1) fAfZEreTsyel BIISTE MBI (SETF STha T3IE TG @ NI (13 T
T AT SR FIET FANTFTI 22T TN @ Aoz

(2) (Efbarsye BRIGTR SHBIE (SETE SRS TSI TG F NG| (FF NG AT
M AR FIFT TSI AT F 3 o=

(3) tEfEarsye BTG BN (S N TNSIF FIGEE (I TEIIAT AGIHT AT
I DAMR FIT CTAFFTI 207 F 3 ffeay|

(4) EfEaTsye BTG =BT (SFF THN NI TIEE F TRAT AGTHT FPTAI A
D& B CTAAPTT AT F 3 ey
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2002 ST (N(F SAGRIF (SFF (M6 AT T 25% 2T (AR | (SR T2
9S8 PRI FAF Gy NEIF TN ©FF [VEF OIS ST 73R

SITT AT S[F5e 8 TAFHIT FITT Taly NATHTA

HATHTA NTTREET

I FfACH SRTTIER NS JAHFS 7Y (o7 FAT
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