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12 BALRODNASHHF

WEACE i
Heat 2tk R A 7oA

(1) iLwic

FHE M OB E LTIMEL 22 A 2AETHERISHEL, 2SI AW Bl dbhd,
KOSTIE, BToRS SESOMBEH L Lds o, #0EIZL-T, RETORKTHL T
AF L) FHR (DNA) OGHATREIC R L2 X, MO 1 2 SEORES | R Tl
SRITAI LA TELL I I Lo TE AMEONNIZS, ALBEERTRIA M, i ERE &R
bR & O PUALILGREE, EARRIL SRR, AENNLE T R 4 & S R N
Sl ELAA FHMTFODNAGHZIT->TE

MEMIEAEC, £ >Fr AL IR ONE, $R Vv hid, B L RIER L
Siih. BRI, T AFRAShAEr— AP hnweEL60hTED, M1 >~
FANTHEDPY v H= A THIPAMMIILE D I kP iy, L LEGE, MR Eo ks
=7y 7ENTELI EDE, BRIV rHHOFEOTENASEN 2 HdD LI 1Th-TEL,

ARMBA S L, RO A RAETAHELTE Y, WU~ SO B 5 DAl #1238
1% A4 FOREE WIS 5 L TR AR E - Twd, KRR, 81 KT EAE P8 4R
LIS 2T CPFRGIERE) @ 2:RICH1E, FFODNAGHOFERIZOWTELDHI LD
Thb,

(2) sH¥io ik

DNAGFIZEL S TRTOH > T OFHRELTY, KESEMETLLEE I/ AT TH
HIERFMRLL (BRI ~XT, H1~8E, H1 - 2%, 1 KMHEETIBY > TLOH
b, 0% 70 (1-9, 1-10, 1-11, 5-13, 514, 5-15 5-16, 6—8, 610, 9—
12) 34 RO TIE AV EEA <, DNAGHZGEEBALL. LT, 90 LiFBudd
1BHTHE, W2RFHARTIABS, B6, BTHHK LML LAMEHTHS, FHMAETH
PR BII260TH D,

ARG R

DNAGFH 2T, EF64H > ThEkny ) — LT, 1R 2% Fskic vk gk
WEEHl, MEHEESDS (RWEMEF) Lo TDNALZM L2, fiilt - H¥ESL/ZDNA
1t, K02207 7 47— %M PCREGIZ L > THES 272,

TI4T—ARRA > FAHES R A ERIT 2 BOTF T -ThD. 77347 -UBC
82712, MAFMIL BN ARETE 754 7 —C, MiFR TR L D ZORE LS F (B
bR DY F) HbRE,

P C ROV R4 Liafeil - i (1995) SbaBMshiv, £, fitd<Tontk
ELT, Toliidh, Lo wTHERL .

B2 Kb

HROW P EBEMIC LS L BN SHHAOE (—MRME & Lol fohs, BHzhiziz
HOMTERLELELRIRRL S -7 TASETTIZoWT I R DI L 255
WHEEBI G, FEYMMELCERERE L. 20TIRSE LR EREL, T0% Y
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A= TEORME TR LAHK, NaOHEIZIDZODNAZMML 2. SEODNADR
AZ#TL 0, ROOTE ROBROTE) ClvLrFe—-XEiHul, Zhd, Birzr il
PEH - W L ERBOE—XL b1, ShOECMBLARHOF 2 —FIZART (Fa—7id
HEET), Bl ES AL LIIL > TEOMTF2HERTILOTHS,

M LADNAR, MIRDTFAv—0OLy b (FF74v—LEDNAOKIEICRL, 1M+ 50
Mo b h0HWDNABREWI) CED 2BFPCREICLY, 320Nk MRL A,

FR1) B20, BREIFARVDOET > FATIAT—LLEATWAELOT, Yrk=dh
RHOBTRE MR L L ZKNT 220000 THL, AL FVRIAL3 T/ v—i2k
ADN AWH ORIGEOFA ML LD, R L S L Hg Sha,

HiR2) PS— 1 DIERKDNAOP S — [ DHIRAMMT B 2007743 —T, Bhit4 4
SO A X7 h— P R ORI, S 612V v =0 SRR BRI R - AR oH)
Bz S RD, MREAS -BE NS, #00EENERIETL 774 v—ty MHVHRE
5, SCCIEEMESNAEZAL-B7I 47—ty FEHORNGIIRE S5 128 < $52 L TRIG
Uk N =R iy A

WR3) SHISDIXFHALARAL LT, YEHETHFEFHETHLIYLFHETHL P HT S
ROOTI LTk bV, KEOM FETHEFETHo DY LFETH- LD E DD
THIEFECHETH D &, MMELABTRTASABMENMEShTwL 2, kI hiZow
TOMFIEBI b2 LWk ho iz,

(3)  srfosn
A HifoH4 LB LUER
a 1RO

HFOBRIZIERELEH 235 R 600, BERIZEOESDEORZIELRBTLIZRT. W
FORAR (FeB /W) (RMIATL 3T L5l O B AR O RALK & IR T - 2285, iokiiid2, 35
Efh, BEOOROGIIBSTRE LML L2, RBBIC BT 20 RO E Lo —
oThb,
b2 2 Kb M

464 > 7LD A L1208 WEL, #RATHoh, B5 ~ TR oM FORES X RO
AR 25 1 ~ 3RS IO T LS —IFMIZIE L 25 OG5 h,
KEL{ b2 TREDPWTHEH RO G, REOERELEDBE TS 4md 5 6mfEIcK
AT, MBS 4RIIRTLEED, EMCEEROMENRLRLZY, 2micBiilorR
ORESE, YOBETYL, BKHACEGENIERSBENTHL L, 25 ) Tho TSR
FEFRVLIZMEDET S 0% Uitk Lo Crmd 4. |RETHUEN I > T hn {28
OMEDREETTH - 2 ER L TWvA. & (IZB T TR, HEdPhrviidbrrbsd
RAOUESSEAMEENT VD, S5IIZOMK TS 119C Ko > 7L 233 Aol b
tofT I < THREVliL ALz, ZOBEKOMETR, ROBKOFEEE] S Tyl
Hh, T/, WOEROLEBY, KOO & OREERALY, FEROEEIROh D,
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B DNA%H
a KRR

1234 > 7095 5, DNAOKIRIZHI LAOE58ETh -7 (F6K). MEOKIIEIT%T
B, ZOBEMRTRTY v HZAT, 4 FAHIRTEEDIRED o2 PORERD i1 >
FTANCET 250055 EHBENE I THLH, HORBEA >7 14, JrH=hoHilic
HAMT A, OO DRSS SRR v H2h Th o EARBHTHAD LN
Lrbiz, REINA 71—y R ol w2 L bdHTREM

ZO58HM AL, BAFRIORIE S % b oI, BREROZE b oMk 3 ik Th 1
Y OHIZon T}, WA THLOHPIETELh o8, BRERICET S L BN o
158 b & ofz 2 B EHRREY, A8, SIICMHLA7—AUBCS2NZ k- THilh 3 5ok
EFRBENOZNCETHTTRAKRES {, #I0LhTHRFELIZ(V. LENF-T, Lol
1B L A (BAEMIS, BER3) A%, b EoRFIZEITHERER AWM oETHD LiEET
BILIZTALW,

BAROBET SO LHESLMEDI B, WBT7-2, #B7-5, AR8—1, 8-5
(WFRGEMN), B9 -2 (RMV) @5 Mz 2w TEEFRENRIFTH -2, ZZICRSh
f2kH, BEROBETEL2VOTHHTORIRES TSI THY, AL LOFH- L1
iz,

b 452 g b A

DNAGHOMBEEETRIIRT. $F, 2ASPOH 5 TDNARESRS SN > Tt
T TH -2, PS— 1 DHETREL, #4 MORMOMEIFR SNl r FTHLH, o
DRY FEY—F A LA, SS3BLUS S460 2 AOHMERFME SR, H5EIRT,
SS46IE6CTARDEREDNAL L - TWAE I LA hdat, THHEY v R IZEH O]
ThBHNF, BRPRENTHIPOMERTE LV, S SOREIL6 C6 A TEFORIICIZE
Wk, fEORND S A A HHORMERESLS, TNRL > ThI—r ADLBHAY v R—F
ke Z Looigtad Y, W REIc T L.

774 7—B20, B2ELFALOIZ L ZHNRORKIHTIOAEEG6 - 7RISR, GO KHOM
IZDNAOKIR > FOSHLLONFNEFRIGTY v RK=h O3y FEpd. iy vH=h L
ESNAF Y TN TE, Balf Vv B EHESRH Y 7NN TH -, Fhobb6 L4
ETERVH Y TANRES -7, WS v E=H LHE ST O (DNAAE Sht
FTWEGEELT) CHNTIWMEER.8% THo oo SR, §1RoMAecE T 58
(25.9%) % ERHCMROMEN 1o 4 R ZR<THLAZKREV, CORRBTRHTH L.

Al BILOEF - TNFEEDOTOWFEHLZIZB I ko, A 2OEFE (BLOTARA
DIET IN—AEREF AWM B2 H) 2y A FHESORER, T3 o—A0SEMET (W
x) HEORH WS L THETHE. EFEELLIHORMTIE, ZORETOH HIEFIZ23E
HFORBDALND ZLHHLENTYE (H8). 23 D 2EDRMO b, ZOBEFRIE
WY, LoTT 30— ANEREN TRV (EFILL0TH S, ZOREROFH
DFEE, ZOMFEIISLPCRIETHFICHINTEZ, 2, M2 RVEH &4
OHEREF, KAISEETEORNEFOBSRE TV FEEZOND, Lok AEWIIT A,
FAOFHADH L UEEEO TELVOT, PCREZTONERBIIEDTIOBRO LML
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Ebds

AT ORR, 12804 > TS VFPEHN T A0 (24> MR LR, Tl ki, 40
WL?D A FBFAMA L R FTHT T HEDEIL A > TR S L £RT. B IORRIZD
Wi, JkokasaH, HEORHEBI VY,

(4) k&

HLRMMAET, oL LHEL OANLOE, BEY vR=h 2T 5 TRE O @ A5
27 (RETHE, EAGIEIERML>TH12%) bRVWAESRAZETHSH, BilFdrHR=
#iE, TOFERTHIATIVL 00, LHF{EOEENHIOONDEI LY ed otz $12,
2T T 8 S IRIY v F S DR A a0 @ A9 AV o d o 2, Eo
RO i 6 b BEIZ M S o4 > 7012000190, HRT L RAAVhShoHtr Tuhg &
Lavt, BE5C LMEAS SRETSROBEY v A2 LRLRLE TN S h0lEe, F
EFHNGEBPRATHS ) o SRS LM TRRE Ty OMFAL BRI L LB, 25643
BN L o TRN O ZAEBOY 285 2 v = 2 OISO OR, § 2Oy 2B o RN
PHINDLIAHTHS,

FEXK
i B (2002) DNABHEOTHH JL®T {770~ 16ip.
eI (2000) MOCREEOER  PHPITN, 218p.
(B (1999) DNAB®NE  HEFENTE, 201p.
(iR B (1998) DNABSZUE DNASRG, 1-4.
A1 (1998) DNADG #55 E RBOB R 2R MfE52 (6), 29-33.
HBD, WIE (1987) %504+ D, 97-111
PHBE (1995) DNA7 ¢ > #=7) > ik, [WiREFEEIRE] By, 13-107.
EHIHET (2008) WekilioBMEE A Sl b L2/ AR TOREEROBNNLE B4 TEMRER, 212-213.
Nakamura, 1. (1990) New DNA Fingerprinting Procedure. Amplified Fragment Length Polymorphism of Hazy Association (AL-
PHA). Annu. Rep. Natl. Inst. Genet. 41, 105—106.
Nakamura I and Y LSato (1991} Amplification of DNA fragments Isolated from a Single Seed of Ancient Rice (ADS00) by
Polymerase Chain Reaction. Chinese JRice Sci. 5, 175178,
Nakamural. Nkameya, Y.Kato. $.Yamanaka, HJomori and Y.1Sato (1997) A proposal for identifying the short ID sequence
which addresses the plastid subtype of higher plants. Breed Sei. 47, 385388,
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PSID- A4L

100bp Lad

M 1 2 3 1 5 6 7
4R PSIDFEE ML AT R

831
- 21673001 A0S
ey
GAAANT T3 CT AvSig 11 OT3100POPS{ED}Z mob
P1s 970 1o 13601 Pt Loc870
o Version 5.1.1  HISQV Bases: 0

(TTTCTTCOR TING (AR IATAN CCOCCEARALAIG 1A G IATTGARAATAARAAAGCIGS TTCTTICTITCTG 1426 ALLA TARTTCT FIC
12 2 o ™ "

TAATATGATTCAAC CTCAG nerr:aurnnsse-lummm—uuc—n--ﬂcu-: 8T
m 144 188 19

5546

Y- . 21676_009._805

21876
G A20 TAT CB Aviigr 13 DT3100POPSBONZ mob
Pis 950 1o 13501 PE1 Loc:850
A1} Version 5.11 HISQV Bases: 0
WETTCTTONG TA0 FARTATANE CCORCIA AAAMG 1h0 TATTOA AR TR AAAAC(AGE T TCTTC TTTC TORAIAG 1CHA TATETCTTT
M 5 . o »

X R O . B R B0 N RN
m 10 18 156 m 1 158 210

ATANTATGATTCARGE TGAG AECC TET LAAATOT AGCA GATA

W5E PSIDHEEOERRS]
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bp Ladder

188
6 :SS6
7 1
8. A f
91857
10:558
11:859

M 1 2 3 4 5 6 7 89 10 11 12 125510

#8 Waxy il & %8 L 2 BER



FIER HTNU R ERER (381 RMHTME)

Az > 7 No, T AWE 82 (m)

0%

1 1 ATHI S511

KT §1T CidiE

TRTRETTTUS T THRCE

AT ST THRDE

5 1 A B ST 4EMDIK

12.0

B3 SR

A e e e i i
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8 1 Bl SI5P2

Eii > FANo.  BEHIK B2 (m) EOt*
7 B3 MK 515 0
8 i
.6 .5
) 3.0
6 2.9
8 3.4
8 .5 6
L] 4 4
10 L4 3
u .7 3.6
12 .2 3
13 .5 2
i .3 2.0
15 4 .6
1 .0
i3
.4
2
6
5

P PP S PP G RS UG PP S

B3MIK ST5K4

10 B3Mi 515P6
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E

FIfv—% [ %] TMffi (T
A =10 GCC TGC CTC ACG 12
B-20 GTC GCC TTA CCA K]
B-22 TCT GCT GAC CGG 0
$3%k PCREMEICHEALATZ17—
ok fiksic)s i h vt
FoE <8 8.1-12.0 12.1-15.9 16+
e (L 2.6-3.0
2.3-2.6 2
2.0 8 7 2
19
Kk (S 1.8-2.0 i 10
L6-1.8 13 31 8
L4-L6 5 20 5
it 109
B (R L2-1.4 1
1L0-1.2
A
30 rE] 2% 129
l EWIE) THL, WAl REXRETA
L LD Bz
Eak BLKONA LEm
i B wy AU 133 B fillig
FAET-HN (e e ohi Hi Ry 1.91£0.53 2.80£0.31 1.76:40.20
FAET-HN (L R i) *1 itk 1.32:£0.98 0.67 860,49
Rin (EsL) =2 340, 16 3.0040.25 5840, 15
IEE s 4 e 5 il FREERF{CHI -0, 74 3.17£0.94 E:
HORBEE (SURLA URERL 18404 2.740.6 .32
AR 1.39+1.32 2. 10,23
fritt) 11076 2.8140.34 8140.28
wl
w2 (N, R -7 (1967) & 1 Pk

Wo5Fk DM E ORELEE



12 BERODNASH

L X e DNA W ROER (5 W)
il il RE ¢ (%) BAWL R %

1 ATSI1 10 50 1.95 1.62 0.3
2 ATSIIC 8 5 63 1.76 0.15
3 ATSI1Ri%C 14 H 1.57 0.39
1 ATSI1R&D il 6 2.05 0.76
5 ABSI4Mik 11 5 1 0.18
6 B 3 S K2983 8 2 1 0.20
7 B3SI5 15 7 1 0.8
8 B3SI5P2 18 9 50 1.37 0.7
g B3SI5K4 1 5 15 1.58 0.5
10 B3SI5P6 1 [ 13 1.54 0.50
it 123 58 17 1.37 0.9

B6E DNAMIHHHIBES hi ¥ 7L (81 RHHHE)

Al B BX Ps—1D
+
N
;
;
™
: Q
+ E )
5 nt
+ |
v B
G6CHA
ey
+ ) G6CTA
T,
o
+ B )
¥ ]
+ ¢
s
¥
+ - #E)
¥ #F]
+
+
+ E L)
+ W
= ol
os L)
o hs
7 = T 3 i
IEAMMST IS xRt

7% DNAWE RS N7 (2 RHHFEE)
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WX FRREE I

. e ) i

o . - BRI ww wms o
FEFEN Car v e i) AR R 19 32.8 T 32 58
FETEN (Ut dn «1  SRERp(CHN  (El 15 25.9 3 40 38
W7 3 (LU T ) R {3 ] 0.0 3 17 20
AR (PSSR LLAT) FhaHC {ElE 2 33.3 0 1 6
dOPR (B UL AR - 2 1.3 ! 8 u
P (RS T AR A 2 50,0 2 0 1
BF (RFFREAT) (et R 2 25.0 0 6 8
TP (LT HTIET) (eprit) AR 1] 0.0 1 5 6
MR (EEFULEERF) PLFTRET A 1 16.7 5 0 6

*1 W1KGHEET—F

Fok FDRMEDRE BHS v K- HOHR

205



13 BREO &R HNAE

13 SRGE e Bln P A

BARHAMNT 7 2 U —F - TACL > ¥ —
REEC
(1) B
SRAERF MR FORDE (ST6) ol LASMELNEL T, ROMIPHLMIEs 7
SRE (B0, 5mfE, FEAFR S Qm) (3, WIATHMIE REER M Sh ittt bo.
DA R P - 2000 ) TH S MRS PRI AES ISR (MnS, FeS) -3
+4 b (Hereynite: FeO - AbQs) - 77 0 A 5 AK (fephroite : MnzSiO) - L (Ag) % K%M L
FRICE M (<0.1%C) THi, WENTH 25°%  OBRGT (Si02) L~y H 72 &LOTHR
SEBRET DB b 0o RASEEURHARRALER SRR OB AUE S 1T, EILINCH T A0
TR LY 108
(2) w&s-o
FEF RN, RIS IFHE BT & i1 £ 205 MO 2 S DM AR TH S, 4
MR T I EFH O RIEE SO RETIEERD (BE - FE) 2597 bh, RiEEdofFEe
KFafit+a, SR, 209508 5MKS T 6 MERMIL kb (2Rl s i, it il
LOERGELBRTETA I EHB L o ERENRELT I Lk kot
SMEOTBFNIMELIT) 120, REHLOREL TOLMT LML THiT 2080 H5,
DE LS LM O, I L2 & OO BB E R TG B 2 LTS
bo Z0 /8, HHEEMTHES L, BitRoRR RS EvHNE LBEAOERETI L
1ZL7ze BT, FOWMBMRL b L IZRBPOME M LABFOMILETH Lv ) FRTHERT S
SES LAy
FiWHED X AR MR R & 5 F 2T, {04 FM T S8 I IAFIR & FERD 5 A GBI £ B
AL, KL ¥R LMD T AS4 mBE OB TN+ A iz L, 20k, () %
TLMEFFERTIC BT, S{ED2z BRI 4> Ty 2 SR B0 B £ YIig 2 4 L H4Rmhic £ 5 Bl
DORET L0z, A7 04 VBT2 - 0% VA SRRSO R (i L, IR T IR E
LD, FAVESFHy & —THH LARTEMO 4 m% SWEOMAORKE L L1z,
(3) W hik
A ERM
PRGEE, BUEHDM LB L THLRIED 0, RiliE/ 3704 FBT2 - 40%FERET F L
A SNTRAKBIZH L Lo RSN, AL SWHEREAFE LT ) o BRI A 20
BiZddotz, b IHHHWNE L BIAARBH L LT OPLE LMETAE S hitvwiow, Biathl
BERCTOMIEOPIH AR5 L G- 7
GIBH. AFLomXRFRS (9o) WL 4m
B Mdfenin
1) =7 ol
ARSI E 22— < CRE L CHBTTH 55, AR CIRBRGRAZ R PO 284, &
MR GOEMT) THRIELZSOEET. SMEE, BEBEHHRECLS L) SAVEHIZD
f2oT, MMEOTHRE, BR KESLEOBBEFTELANYH L,



WX BAREG

2) Bl

TSR T DR R RIBOMAE L HAE LT, IR IR L, IR
AEEDD L, =AY —BEKO#150, #240, #320, #600, #1000, MUY 1Y ES FR
D3 p k1 p THAB>THEL TV S, &BERAMROMETIZNA (Etching) #IZ5%+ 1%
A (BT V2 — i) Tz

3) Evh— AWHEE

FHhogm e, EREOMBAELHME LT, ¥y h— AWML (Vickers Hardness
Tester ) %MW TEESOREET - 70 RBRIEBEIE L 22AFHZ136° Ot b ¥ A Y EXF
FLAKR, FORFIZECLRAOHME T, TOMELELAELHEEME LTy, Wi
SRS 2 OEH L 2z SRR ielo A vilG, 200g Tl L Ty d,

4) EPMA (Electron Probe Micro Analyzer) M7

(L2900 47 A 4 RS B LR O RN OMERIRE 2 HEy =+ 5,

ST OEENE, AP THF (FRMFEE) SRR L, BETAHEXSR T kE
WAL L, SRR A5 0% 135 . BTIZREMEBUR & X@URE L o b S e e 7y Ea -y
—RELTF— ML IT) HETH 5,

(4) MR

1) =70 - SifHIa

[0S WA e s e S 1) IV DI ST S50 (W00 B R T =R AR OVI e s S A R
LThs, SEREOEREMAHOFRMTHS 5, @~ 7 OHEETHAL L (no etching) ZHRLE,
WP B A5 M (RBEMT) ANl b, AMBELILE LTI e RiEs ¢ 5
IZRFCE- B EEL OGN D, Bb, BRESEWEADL S ONE T 5. DIR400i5 DI
EWAEWERT, Wik=r > (MnS) 13, B (Oxide ; HEREETA) IXHRBRATFOTIE S
o, DIEZrFNLyFTONR—F A b (Pearlite: 751 bt AL ¥4 FAEHIZELE VG-
THRE SRR 20T, CoA—F 1 FOLAHSIHRED S REETRAWETET, 0.4%
M THETOWE L0, 0.7% I hhdenii—F 4 P EA D, IomEED HfEE L 2R
B % T, 0.1%FARIETS £, BIEREMTH o THRETH ) & b 2S5 B Akottikc
HHH, WML 7N RAEWAFEL Tl S L T 218 6o,

B~Dhx+ A (GBMMT AT — LK) Lo FTNT7274 MRt BEIZE D AE
PORAAHM I, hiZS—F 1 FOFEIMLY 727 4 MR LT ROHV AT 2 L
VIS S, T2 T4 MERMIZIEIREAENE L CTHRAE L (annealing | UGS 2 b 2L H
B S SN & HHE) b BRI RS D, F, @RS EHROKERIFTO 7 =
FA bEERERLLA, LECHEHIRE LTHEBTE 5, R2L, @ISRTR S 7 RN
L, THAYMEIH R ICEREE RIZLTOAERIRO S hal, YTENTETHS I 2

2) K h— AR HiEeE

(R 1 OE~W01FEEMEOEH T RT . @RBUNMEROREMPT, #EIFE 8L ER
I3 7% CEMEMIE304HVE B LAz, @ & 758 e 0D % Il T265Hy, W01 > 7 0% RMATT260H
OFEERA R SNz, WFRIZLA, RESHEAD0. 1% T ChIUIMEMIZB0HVITRTSH ), #Eah
B ROBANAEWD~ >3 > (Mn) LR (Si02) ORAET60HVEE T ER L Twd, HHEIL
LR E LTI R USR5 5

a7
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