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R B K | BR[| LI = fh oK o [ 2 i B A EahdEse, Frid FahaEsem
608 SEA | 20202268 o P A SR | R, | Im MRS A E R BB RSk, PR — 1L ahEE Sk | 2021-
A 49171 ;%&gjﬁﬁﬁﬂ B2 | AW TS &S e, FriRFmEER T | 09-14
HH BHAR | 2= 8; | —um 0 e o B A RE B IE R SR e R sh i, HZE
AT | A | —RERS F sh ik 1 5 v A S 2 T AT 1S i P ) ]
E=Y |4 EER:, ASTHBMY, W RENE —EEE%. A
Blpr Shigkse . RGBSR . 55 MeahiEdk, WALl E H
B g HERSE AR, BRTEHEREEHN 6.
ARSI R WA EARAUS, JCH R R Ak
A N REE, AFEREEE, REE S0 A5 m
FH IR [ e EEA e G, Frid e & 0T e EB8A e
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. T e | gy oy, |CERRA LR, ASEHDRT AL, i B Ak )
609 SEH | 20202268 | —FPETRERN | RS | BT, e e e 2021
B 49735 | ek RE vl | B, ) T HUEERERLN o 09-14
B | 2 %,E%@%ﬁﬁm%@ﬁ%@&ﬁﬁﬁw,é%%ﬁﬁﬁ,
N E@ﬁ &ﬁ%%ﬁmﬁﬁﬁﬁéﬁmﬁﬁﬁﬁ%,ﬁ¢ﬁm%
@%&ﬂ N%%%W%%%Z%%EEWEEﬁ%,ﬁﬁ%%%
g MRE E N B, SEEREE, MOLRERERRE, il
AT RIER B ENICRRERE, LR HEE s
IR REAN L.
ASTHBY KR E W&, LHNERLE
185 A I it WA BRI E RS R, B HHAAERENR,
FHAER ik & A8 5EBSOENER:, Bk & AR o TS
AT | O | SEBEE R, TR E AR K [ E B A WA,
R E W | ALK | BRR; |Frid WAFAMIE S ShEE8E B, ASLHBREY, @
610 SER | 20202269 | WA TR | FRE | BAT,; | RENE HRAE ARG, AR, @i Ed e | 2021-
B | 09312 | HIRE RS |kl | HEZ; R ABRS LW ETERNE, MEEE R EAE| 09-14
EE FHEAER] 2= B (M te, EMRENERETE, FHRABRTE
A | EAE |3, MEWREAE R RS, iR R
Y|4 BRI BB R, A I 25 o 42 i) 8 42 1 i 2
Blpr AR, RET/EANRAFTER ECEBIE, NmUEN
B A 4 e AR AR e R R AR .
T LRBEN I AT AIE IS E, Kb, ok
Wb B B AR FE R 38, ol PP AL 150 B e #% Ph s sl LA
77> IEFREHIN IR R, PR S R R
U Befi, MR BRI T 7 RN fER R P iE
‘ g | Mo i EFFIEIG . BEFIIC . X X ]
o1 | s | | | etz (IR R A B, ELIBAPEBHLI i LA | 207
= B | AR RS0 A B e B R SRR e R E B
WA |, SEXSARXEE, SEXSAEMXEE, R

X ST X I, FERh A I BE O AR A B 75 2 kAT
W, BOE RS R TR TR A, AT e S
PRI S A RS 0 17 6 Ao 3 R R U AR A7, K
M SEBTE B
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SE T
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BAk%;

A
RN 7]

AR ATE T — i B IYPR RE kB2 T AR AL S E U7
2, 70 ) DA 5 58 R R R 74 7R 5 NC567 15 R 4
DNA iR, A X3RRI | AT, Ky
1 PCR 73 iod B IR WA P URAS D 7=, 5 i A A
ah il NCS67 (K377 38 7 MUt AT BUAE, RO By 46 5 o
PRV VA o A B 5 32 M]3 O 4 1 2 PR 1 201 A
TCAH I A TR 14 A1 A G 3 AT S A T A 462
SEMF MR AP, S5 REW . AEmPE e, v EvF
PR B sl 7, Bl — 7 i R AT R
A LA, R PO R . 20715 S T HRAE,
FHENELF, AT SRR v B R 2 A A
AT L4 7 AT HOR KR iR s PR, kI s A
H AR .
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FANAL
&N YN
B
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2 K

RSB ATE T — FEE ST N Pl R St AL
T BENLA, T BELA A B A LR, T
WA BEHUAA R LA B B3 A TR AR &S PR AR
R s A B EWAROR R R 2 s P e = R &
R R ANES S AT [ E MR, H
— B> WA BAE AU R BT . SR AR AT
IR D ] 52 A BRSO B A AR o5 AL A . ARSI
BB WALSCIL T RO R RS, R T T
PEIFIR],  ROR SR i 1 B0 HAR F 0%
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WAL
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XSFEE,
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AKHYNTT T — o 55 2 1 KRR fpe o o S L2 7 %
RERSAT R DK AE . RIRSEA R A B i) LB R
L5 e Tyt A0 oAb DUPR A0 3R P A8 o 1) 2 P R L R
AL VER AR, AR AL B AR T
IEARLE R A BRI 5 AR SE I AL
DNFRBE bR B B AR B A LA S G ) 4R R 22 A
s EL A% R AR N A SR AR S

2021-
09-10

615

K
BH

20201051
28967

— AR e

R K

TERE 55 1 ]
G

HEZ
LA IR
YNGR
Ak K

2

DN B
X4,
TR,
B
Z= A

AR NTT T — R BE A2 A RO A A D T R 4t
PR G S R AEI D PR A R B B, 2 RS
B RAE XL E W B A R e, 2 R
TG NERER . DHERTTRIT, DRI T S IR E
FIERRIN A H S DA AT R, DAL  AAE
DR AR B T s 55— AR T BRI AL A L R
JEAR RS, WTRUCRAE R A TR b A B L Y B R AT R
T s 5 A FTC TR AT SR AR I X SRR Y B
AT, R ECR MG Ao g,
AP G Al LR L R I R B R AT >
B, DB E HHOR B RAEIRA, FERIE A AR 0] AE 2
I ERAT R R IE . ARILRA Ak, BRI
e R 2 O
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%g%gﬁ %ﬁgfﬁ&&@ﬁﬂ@wﬁﬁmﬁ,%gg%mﬁ@s%ﬁm
616 | B[ 20191015 | o BRI | RS, BT B L, SR, | 2021-
AL | 25508 | Ry | K| S [ (RMERIBM R R AR R . KR II  HUBE| 09-07
2RI k24 gﬁ: B, R T AER 2 La A m R m, T B
% Ve, | PRI A, 7 L ARRCE B A
e o |FRHRE R AT . TS A B T A R
SINT R BLETERL, ST T e I A R 23l
PALIE A
RBHIATET —REI AL R I Tk, %077k
AR AT R, B, R, B
L |BUEREAL THEAL . HEMEM. S5
I zﬁﬁfiﬁ%ﬁﬁﬁ%%ﬂ\$ﬁ%ﬂ\ﬁﬁ\ﬁ§ﬁ%@%
o7 | B9 (20070041 | ol S TR | T TR RN (T R T A A 0 | 2021-
LA | 43521 et K| e | B PSR, FLOSER G, MRSAERE, (] 0907
ity |OPE, AL ABEI R Ak, AR
CESIENTREIE 2 N S N 2 9/ 378 3T S
S, HASEMPIEA, REMK, RAT R, 2
B> B B IO B
R L1 BRSO 2R 77 7, DA BB S
f0 Ly D8 B AT, R 25 0 T ORI
WG Ll giﬁ.%%%%*,%ﬁﬁﬂ%%\%&ﬁmﬁﬁmﬁﬁm\
gy | R | gl |FRTEH AR AR AT R, A5
o1g | W | 20191103 I 5% TEZAH @%ﬁéiif I YIS PEBGR IV AE R R BRATOURRRRAE . AL | 2021-
TR | 87352 | gl ooy | GO SEL SRR iR L 7E 2 DU A TR S AR | 09-03
ATl | T R M B AR , SKIREAR hel (X
BriEAL PR 17 4 AR A J2 T B 20 A K 7 9 S Bk
AR FAG R, PR, T SEBL
RHOTR . AR 67 0B AR
AR TR BT/ W A R e 4 7
W, GHEUBIR: o FEESIETAL, BEL RERAR
WEWIEL by B AL FAORIE SR S AL
W /AB I 5 B . TR R L 0.05~0.150g/mL, A FIIHFER A 10~
610 KW | 20191086 | MALALFERY [ AO | XPHRH; [30%6 I R BEZE s g RV K 1 10~15MPa, ¥ | 2021-
TR | 58568 | Ml AM | KFE |7 R [MIEEEN 220°C~300°C: RBFEMITHE, HEXF | 08-31
i PERES M| IR R 8 30~60min, SR LI, A

BER: oo BB d B PIIRN I FE 28 A IS
A o A W3 oL I/ M A AL BRG] % AR
BESCELXG S EF . RIRALAL L
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HeF RS
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EN Rl WRFS

WAL
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WO

AR B FRMB ARSI, AT —F¥TRTE
B EIRE AR MR RN A%, BFENTSE: (1)
W X6 VU B 2% B AT R 7 M R R P i 43— B 3B 4 KR T
(MMIPs NPs) I N BN FRIRE il o, B HE)E,
IR SNk 7 B 45 3 DY 3K 2 MMIPs NPs;  (2)4 ik Y
A2 MMIPs NPs il F 22 /il 58 25 2 B iR A DR S i v i)
WIAERRS, K H BN E S 2B 1) SPR A5
Kifi, WEFRAHFMNESBERPHNURRSE, ZhHE
¥ MMIPs NPs 5 SPR BRI 45 &, B3 E T AT R
BRI MER L, R MBI, R RS SR,
BRI, Pul, B E B SLR R R E .

2021-
08-31

621

K
BH

20181127
62593

e L i

St R 2

B H IR
Jiik

R AL,
R

¥
FEHT;
75 1)
ERE;
HASCE;
PN
* z=

AR ATET —FhFe T iU SRR 25 3 B IR 2575
% ZRARECR: BUKAM. WA, BT,
LB 53 0l 5 UK A AF AN 2 LA S e R A A, 351
LA ) UK LA A B2 LA 42 R 55 AR S DL S 114 7K
2L IO R iR IR AN 25 B AT 24 B0 UK ZLAH 1 i
KK RN IRZ BT, B AR 2 il
TEZG R Z I, K H5E 2 DR T —
Sy 52 A1) AT LA A9 /K R 243 A1 VR 24 B 0 ) — S WS AR VR
& Ja AR 25 .0 N R IR 2 BT I5 — S B 2 1
Bt o AR R W) R 5 195 AL RS Y IEC 245 75 SR I [R] I b R 24
Mk, RAZGME. RS R,
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S
P81
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40,
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o
kAT,
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AL

AR NTE T — b B A2 e F RO R T . AR
B F1 Bk R BEARA B #R, 3131152 148 BC1, BCIF2 B
HIAFER: WTEK L 1708, HABCL TG, AFk
[l 5 HARSCA BLR B AR SCA R JE AR AZ, mInE H AR
FEPRIAEA . AL GEn LR B W] R 0 5E 3 AGHE
A7 8~ AUARETE R, MR . A KWt 7 1&4te
LEBEWHRTTE, 6 RATTHRFRMA R, MLESE
ZHHE, RIS, EE T2 RECAEm, Hix
YRR TA2E -
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9 HARSEHL
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Dl R ok 4 77

%

R AL,
K
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XIFEM ;
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&
T
EEVAT
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eI,
Wik,
7

—Fh3ET CRISPR/Cas9 ¥ A S HMGCR 3 [H ik 4 (1 77
¥, RN HMGCR 3£ H ) CRISPR/Cas9 84w
51, kAN E R gRNA $igE, 25t iR Kk 4k 1 3R18 w4
eRNA W # DNA H 4 AN v B, IF 2 5l 4 A
PX459(pSpCas9(BB)- 2A- Puro)V2.0 # & 1, 3k 15 41 [
HMGCR 2[RI AN AN [F) A7 13 B 5 R 5 439 6 S 12 6 o 28
PK15 Ziffarh, DAMERAZE AL FIANNY, SREALEE S A4
F K4 DNA #47 PCR 738, PCR =78, B K)EH
FIF T7E1 34T HMGCR £:F @i 4 5 . A7 5 T4
BT HMGCR 2 KR bR J5 (1) 5 501 mRNA Rk 558, #eF]
FH PCR 54 T7E1 BgAb ¥ kI8 E A EHALELS, M
T B T-#E47 5 %) HMGCR- gRNA KRStk . A7 34
AT F i, shis R dh szl HMGCR R 152 &
Wbk, mHEHX TSR RN R A S B NE, If
BAEBRIF. BE. 5. IS .
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N —MREmE | WRosyb, | 0B B MR R BB R, EL A M A
24 | o | i | TSN | it BRI C(7). RSN T IR | o
P kb SRR |20, T L AT A R R A R A, R %
W3Rl | A H 5 100 R LS 3 i (M I AL, S A
ARBUE |y /[ JlF A i LI, R RERE AN IR, SLBLE A
AP YN RT3
R
HREA;
g | ASBATE T RIS R R, G
| 9 I R ) P R O 1 2 AR SR 2), AL
B |76 30~50 F R AR BAE A HTA SR by JF R
N AR | Wigsibs | REBERI R0, 7k JE I F T 8 15 7 7 4
s | o |P0ON2 gy | PUUSY | s e BT L H R, BB T | o
’ e SRR | HEGLE A FLSE O A9 P S T AR Y L T
B s | R B, WM A S R, DR T 4 TR
RBCES | f, FL B LIS T, B T B L R B
ﬁ U T KR R AT B, D TR AR
RSB TE T — R0 90 BE ARG T R b o7
B, WHERE. TS, BERERMETE, Fik
JE e b0 2 B 4 L, T R A 3 i
I E A L, AT A T i e
gty SRA SRR, BB OREA B SR
N i 22 SHF, FFATHIE & P9 A RS I 2 e B 1
26 | S | 20o0naon | IURVKTIE R | Semmg | sk, BRI AR AR | o
hE R T 58 3 e AR 2 e S U, A
R 52 7 0B S A S = . 2 U 8 KR
TS T B T LR 5 A AT RT3
LR BB T TR0 BRI AT O T FL7E X R
R [R5 RV i3 B AT LAEAT 8, 57 A& B AR
.
—Ff pET-28a- SUMO- #E Ifil (5 F 11 2 A i J& 1% 2 Fe fE 4t
PRI T3k, R B 58 L BRI 5 5 4 31 i
) PCR 4 8 Hi AR A RS a5 ML PR 7 11 R85 5, P o e )
pET-28a-SU KZ5HK | ET- 28a- SUMO ik Bl J5 5\ S A i (<I>E.coli</
. MO-F &R . LﬁFjI:éI > Rosetta) KL, 4ift, 152] pET-28a- SUMO- #EIfiL ]
627 ig ”gg?3g§fﬂﬁiﬁﬁﬁﬂ FASG | o1 s e, bR e S F A K, | 202
R RHE | R% | B & | o . 08-20
o 5 AL SR, WAEFIME, F pET-28a- SUMO- #EIf R T 11 8 A
{81 4 53k x| 2% EPURSE G Atk 15 31IR47 M S Mg IR F 11 2wt

Ao I AT T RE A5 B9 AL I 8 S 75 SR PR 46 ik
ML PR 1 2 s BB, D Seker PR fa il TR 10 PR R
B PR E ZSIR R .
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RBIET;
52

AT B S A i R A B BRI, 5 —
WEYPPARST AL AR g, 45 B4R, —Im 2 BRI,
AN AT WIREG L, WEERTR AN, M
S PTA ERIRLUESE, IF B dm S P R, S —
S TIR AT Y, BT Y AT T SR I HE SR X
Pk EARFE S, S RTE L AR AR G R AR AT S A
WRAUER AT 30, TR A 0 GRS HE DA AR 52
2y, WERER ) 3 A B 0 i S HE R TR B AR,
T B8 A 42 i F R PO TR LA S P i, 38 mT LAE I g d
PRI AT (AR TOR B B SR B A AR A, AR
RITAE, oy TR M A E AR L .
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— i
Mg2Si 454
SRR
5t
il 2% T AN

RiH

WAL | 5K

Kz
K

A Sz W19 B — T i Mg<Sub>2</Sub>Si 44 4 M H ¥ it
L Pod e ) & AR, BAELL NP R SL: &4
W dit, R Mg<Sub>2</Sub>Si & S2: AR
Ri, fE Al-Si & & B mmaiss, JEA R NG5S 3
Al-70%Mg<Sub>2</Sub>Si H1 /Al & 45 S3: WisF Ui
s S4: FUEALEE; S5: RREMIVEEE; S6: A&k
A, SIAE MBI, Al-Mg<Sub>2</Sub>Si & 4x
BAFARRHE, B i, 50 H &SR
S T A vy O I RS SIS G S B SO o ol |
Mg<Sub>2</Sub>Si #H R ~+ M J& & , 3k B/ =
Mg<Sub>2</Sub>Si & &, WiREG&EH RIFMLGE M
e, ARBIEE Al-Mg<Sub>2</Sub>Si & 45 H T HL T
BEEmARA AL, WA TIELE. BIEhR. KIPLET
BERELEY.
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A EA
PR e Ak
HRLIKM
HAEY
YL &AL

KbiirE
VIR
HIRA
BRG]
VR N

R4 %,
Wk

[
o

NS

— P B AR Rk B R 2 IR P A A R I
R, HPURE A S EEE R AR R, SR A
HEH AP BYEFE R LI UL U3, U4, U27 FR—Fhek
ZRHEY), 85 UL, U3, U4, U27 dE—ZIRE 5
BRI 5 [FITR >80 % I (1 A Ik 2R R 2 k. A A8
skHm RS EMHEASYHERIL A TET 5%, %5
HAAPEM®KERZRMEAEY, HiEHRsE
H A kSR 2k UL, U3, U4 58 U27 3K
S AR AR VKSR D) I S LR AR
VIR B I TE T, 6 4 R O A BRI 1 P B Y
BERTIENMEAD RRERNIMEEE; SHT
H PRI I, DARR R TR, BB
WY, B RO TN R .
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KA FE I
Xl OSRYH1
Je FL R

rE B
SR
TP
FAOI K

2

ZE NI
x| B,
T Jh
Kk,
HHTEK;
FEEZ

ARIATET —FoK R €L K R P AH, HA KR
FEHE R OSRYH1 IR /75124 SEQ ID NO.1 Fisi)F
B, H YD A AR T 508 SEQ ID NO.2 fiR T
Bl A BH KRG Tt 7 3L K OSRYH1, ubi J& 2l FIR5)
OSRYHI1 2[R, i3RIk ;B R RN RO &, AT
N TR S R . [FIN OSRYHI SRR T /K3,
(R It % OSRYH1 % [K (¥ /K R ek 2D 7 % 68 i & 4 Pk (1) 31
‘Mjo

2021-
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RPN T — MR R AR KIREEE, B
BRVbRE . FRUKRE . RRKSIRE . KR HOBE
W g, [(MEERBEEA S, Pl B R K —im, prid
e — SCHm | AR AR K R R I R A IR BB D B 5 TR B A ) —
FgE | FEOME; |0, PR RK 51 E 1 — i 5 BT A KR B 1 iR
632 S |20202173 TR 3 mm%@ RS, | BRI ERE, i S PR KR IR DAL, T | 2021-
AL | 37704 = FL2E b | IR KER M KI5 Frid HEBCE MR, Bk HEBCE AL | 08-10
5 S | HERORE K, BT B K v v TR KR LA
VIR | TRk R R, TR RE SR A A R E AR T
LV R R 7o A S P A A 2 b 2 A2 K i s
BTG ORI AR, > T AR K A
THRAAR, & TARRKK TR
AR ATET —Fhnl BEACER TS G g H b oK 88 3 & it AT
Tk, WRANAER ARG . Pk Jrik a4 DL IR
FESRTS LR N DR PR RS s RGP BT — R A L,
. oz | g | BORNZES | B, SARIIEROK 3-Sem, JUARIIGRE K HIRIE,
633 | 0 | rne R IS Wt [MORACEA THKRE S . AR ILR KRR RS | o
O AR 1 RBER | BFEROERTRNSE, RG] B,
BEAE. FHAE. RIAEFZ 4:4:2:0 ML, HORW SRR §F
AEERE S EEN, HEEERELEE SR 40% Ah, [FI
ANBERE A RIIC: AR WIREUEENE . BEAC. FHC M e
N7 %, Beik BIH 18D KRR -
— PSR S TR, BRI A LR D IR
B, R RN 0.5Wt%~ 1.5wt% I SL R KW IR
18 12~24 h, BKITEAE 121CIRE N KE: 5 FDPR
KO S 2 BN L R 0.5wt% ~ 1wt ) 76 58 5 98
. — R | Wl s R, IRS), {E26~~32°CHRIE R EE 3.5~4d; K
6 | 00 [P0 | mst s | TS R Rt 45—6sCHIE FHCES 41, L 40 FI, ] 0
% " BN Pk TR R B T e i KA R
b 1:RE S, R 1I21CIRE P KRG, BREHSA,
BENERBIER, 75 26~32°CIRE T3 5d Jahl1E: Fr
I e SR O T Dl DT Rl 22 A YR TR IR PR e b 43
(SE il P
R WA — A DL 36 A SR 1 6 e 5T A i 1
%, BARME: eSS, MR 5~
10% FIH & @ fasE Ak pe . JimmARRIBE R
F R ARV B W R 5 A T R i SRR 9 Ly 0.05 ~
. X 0.150g/mL, RN 10~30% AR EF: BIE
—FhLA 3 TR PN 1 St P o e \
KW | 20191086 | EkHH & | Wit | i, | XPERII 1015MPa, LS )y 220C-300Cs )
635 | x| ar667 | mmovmeny | S i firﬁ%ﬁﬂn%ﬂﬂﬂ,j&fﬁaﬁﬁﬁ%ﬁm&fﬁaﬂ%Eé’ 30~1 0250
. w 60min, SMZEHAF LI, AEEER: R)EETS

TR W A AL T I TR T e 28 R AX 45 v
JRAEWI o A RT3 I 0/ W R A EER S 4% A4
W, RESEBUE IR T AL, BHEALALEE, RN E &
Ja AR S B S I T A B B R AR X AR E TR A
HEmE, FEIRE SRS .
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—FhE T4
FE [N SNP
T ROR 1E
SE K T Fol
51k

WAL

K

LT A DR 2 SNP FRic kA 45 58 KR SR IR 75 25
ORI <AL AP b A I ) s A 425 R 41 SNP AiD
R R 1R AT e D RE R ART, MRS,
DX I3 BT AT 7K R st Pl RE A o 8] PR Lk 725 T Rt o 7K A i
P GEIRHEAT 73 T HRCHR ST R A SR AT 2 E

A | ARSI A AT S R 3 58 . 0 A A R 1R 1 R

BEAT O MANEL, BATT RIS AT R A, %AW
P T 120 47 /KAE I b b B A0, HF BEAT T 2B RA . 1%
A S IE R (S 5 T NSRS e A g i B, a5 & T 2
AEZEDR SNP BRIt B, JwKRERh 5 B e 5 ER ALER,
WOAHAAA A R IE RO RO 1R S .
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— R AR
G A A
RSL AR
T TTi%

WAL

K

oz

R B A DR T B M SR S SRR T, %O i
g A A AL 2R i) 5 B A o F AL A Kk A ) %
FRIETP AT R 9%, JF T AL 3R 2H R IR B AR N AR 4 0
RS I AR O IR AR (R R K X B AR b 2
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