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Abstract: In order to increase the efficiency of waxy maize breeding and classify heterosis groups of waxy maize, using specific
locus amplified fragment sequencing (SLAF-seq) technology, it was conducted that evolutionary tree analysis, principal component
analysis, population genetic structure analysis of 127 waxy germplasm maize inbred lines. In consideration of sib-lines and variety,
in-depth mutual confirmation analysis was conducted. The results showed that the total of 1129131 SLAF tags and 761467
polymorphic SLAF tags were obtained; 60968 valid SNP markers were identified; minor allele frequency (MAF) average value was
0.18 and range was 0.05-0.5; polymorphic information content (PIC) average value was 0.26 and range was 0.09-0.38; genetic
similarity coefficient (GS) among inbred lines average value was 0.7783 and range was 0.7310-0.9638. Combining evolutionary tree
analysis with population genetic structure analysis, 127 waxy germplasm maize inbred lines were divided into temperate and tropical
heterosis groups. Temperate heterosis group was divided into four subgroups, while tropical heterosis group was divided into three
subgroups. In 33 pairs of sib-lines, 30 pairs of sib-lines GS were more than 75% GS among all inbred lines. In 12 varieties, the parents
of 9 varieties belonged to temperate and tropical heterosis groups respectively. The parents of other 3 varieties belonged to tropical
heterosis subgroups respectively. There was higher heterosis between temperate and tropical heterosis groups, while there was a certain
heterosis among tropical heterosis three subgroups. The research provided theoretical guidance for combining of inbred lines and
efficiency breeding.
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KPR LER . AR B R RAEYI 2 —, AR5 0058 55 B T XGE Z IR 8 44 22
Fro —HENEBLN, RURG LR, RO RGRS . ARN[E AR A 2 ALK, I IEAR 2
BEMRAH AR AT, ARSI 25 3R iR AT SR AR 35 e S0P (R R R 4

RNy B R RA TR LA R G K R TEALR . BEsifte . ABAMFIC S TRl 5 Fiogikls), Hd
AL ERA BB, MHEIAREMHEARIGE LR, 45—, ZRoFiridea, ERBE=R
S F AR SNP bRid, BA SR AR &SR A, O 2 M T AR A B R 2 10, FERG
FoKrr, Hao SR BB Fr, ik 2751 /> SNP Aric, #HEARERI0RK 110 40 5T R K Ah B il 73 J 288 1
CRETIREARME, BRS HRE « K2 CRETREEEMEE, AR RGEBEE R M
KEE 3 CRIETREIT, DA 522 ARE) o« HWMNFR IR F, fHiE 1059 4~ SNP rid, %
WHEAEH 37 ks KB R K50 Reid BE. 50RG 6 #E. K% 1 BF. FG 2 BEAN Lancaster FF. 7 S5 130R] FH 2
LSS Fr, 1% 34257 A~ SNP bRic, 1ZIRARHGLR 44 ks £K B R0 5 RIEHE . WA SRR Y 3 A
O, BiE 11100 A SNP ARid, #HBALHENE, HEGMRIRIE, H5 90 4 iF oK [ 28 R K15 il f ity
RHBTRE . 152 BREEUSIR LR T, 1% 25421 4 SNP FRid, RIBARE 16 00k 0 K 22 R %140 i
SERE. SARDGEEE. R R, SEEOMEE ARG EE . YT AU OR B, fifiE 5186 4N SNP ARid,
T HRAR K 207 Uik KT SRR 4 ANREE . 2 SCBR DRI BE RS, ik 14312 4 SNP FRid,
1R AR IORE 96 Al TR A R KM N BRE | BEARTE, JOREACABER BoRL 1 SUARH .

ERARFI FH 5 RES e SNP Aric il 4 A4 P 358 LIS RVUPEE, B AETE A AR s v 38 AR
BUREE A B, SLAF-seq (Specific-locus amplified fragment sequencing) A& —Fhfajfb R AL P A, @
A E SLAF-seq S/, fifiik SNP dric, HATRAMK. BR8240 REIF|H SLAF-seq £ A,
JiiE T 169128 A~ SNP ARic, ZrHT 1 77 43l oK FAZ RIVEAE ZRe 1, FRR I 0 BY B G ILZD
FNBY #f (WAL . HATFIH SLAF-seq HARKI G FoK A5 RAFHMEA BRI R BRNE R,
FLAT AR (0RE TR e AR 34, B/ b RLoR 2 & 0 R AR IR AE IR N 0 . BRUG, A BT 50 ) H
SLAF-seq Hi AN 127 45 T oK H 28 RIEAT IR RIBER B AL 2R 2 BT, RIAF 2R A B, JF45 & FR IR
Ptk Z AN SR, BEATURN A ELIGAIE AT, DA R o B SR AR A I, T R R RR A
N A AR TN R 2 L AN s 2 7 b SR L A 4
1 #RIERZE
1.1 IR

IR R A AL B B R EoK AR 127, Hhgms 1~121 WIEE KA R, 5 122~127 K
FHRE XS 22 & (VW https: //doi.org/10.13430/.cnki.jpgr.20250929001, Fft#£ 1) . A& kT 2020 4E 3
J3 20 HFREAE DY) 148 AR Be pBH Hedh,  REANAOREFIRE 147, 47K 3.3 m, 17FH 0.6 m, ki 0.33 m.
1.2 E[F4H DNA $2HL

MR H LA K S =i — OB B, RA CTAB VAFRHURE i DNA, 183 37 ig ## H3 ¥K F1 NanoDrop 2000
T B T AT DNA IR0 5o S HX DNA 26715 5 — . B, B ILA, H OD26/ODaso /T 1.8~2.0
Z 8]\ OD260/OD230>2.0. DNA ¥ >20 ng/uL (1) DNA £t H T 5 8485 .



1.3 BSYI A RMAE. EEEMF. SLAF #x% K& SNP 747

Ll B73 RefGen_v4 (https:/ftp.ncbi.nlm.nih.gov/genomes/all/GCF/000/005/005/GCF_000005005.2 B73
RefGen v4/) NZHFLFH, (HH BioPython ¥ AFiE4T FLT-BEUIH SLAF FREETIN, i & feidi B U1 7 %2

e B HE i DNA A1 72 f Bod g U1 75 AT IED), KA SIRIBE ) B 3w in A ALPE, #%4% Dual-index
WFPHEKPYS, #E4T PCR &1, P=aife. HIR BRI R, 58 o0 PER R o SR Ay Ja R v e U
A b B IR AR YR AT BR A A 58

F I e SR 4a 295 420 Dual-index IR, 3R45 % M5 K Reads. A B FastQC #EAT 848 4% . 1
BWA {4 # Reads LEXT £ KK B73 RefGen v4 JEK4L, Fiit Wit Reads [X [A]4& B I 26 7%, A o SEBm ]
(¥ X0 Reads [ 5 ¥ B AN KCRY, I 3R4F SLAF A28 SR 5 131 GATKA HpF AT 48 745 5 , R4l SLAF
PRAEH G (AR X B 42 HL SNP, it 2 51 SLAF #2580 . K4 i /N SRR %E (MAF, minor allele
frequency) > 5% 584 >80% 1A EId iE SNP, ik th 45 &L SNP.
1.4 B

S R G S TR /NSO BRI Z A 2 5145 8% & (PIC, polymorphism information content) , 3£
ggplot2 B E 7 . A PLINK A 1HE B A8 R A B8 L AL ZR %L (GS, genetic similarity coefficient)
FEFERY, ] Phylip #PE#E 348231 (NJ tree, neighbor-Joining tree) 221, ¥%'E bootstrap H & X H N
1000 %, M H Figtree B AT AT RALHEAGI « R GCTA BAFHEAT R 70 #7123, FH R 35 5 ggrepel ELH1 ggplot2
LI RS M B A8 Structure 2 HEAT BEAR AL 4544 43 Hr 24,
2 BERE 5
2.1 MFHRWGEIFIRE 37

MR T EE YT, e 1 N VIEE Hae T+Hpy166 11,  [B1 5> T B 7E 414~464 bp Z 81K A BL, Tl
SLAF tr%5800h 222888 >, fEFKFEERIA 10 KGOk A A S, BpQ ik in 240N 15911~32336
N WA LB Y R BTN, B g SR E R (A hitps:
//doi.org/10.13430/j.cnki.jpgr.20250929001, F{ & 20, Fr A K i 3L3K45 777.71 M Reads, GC & &-F-11°4 46.31%,
Q30 “F#4°4 94.39%, FKHHMIF &R, TH TGS,
2.2 SLAF #5%F0 SNP #RiZEE

H X 0] B2 75 Bl 372~490 bp [ WU Reads 1E 4 SLAF Fr%%, 45 E/R (R 1), 3R 1129131 4
SLAF #r 2% fil 761467 /> £ & M SLAF #x 25 . % & H W SNP & it 45 R & /x (¥ I https:
//doi.org/10.13430/j.cnki.jpgr.20250929001, [t 3) , ILIRELH] 2236996 1~ SNP bric, HFFEA SNP ARICH]

HEAE 155957~915694 A2 [6], 5EHEREJGEN 6.97%~40.93%, 244 %0 N 3.28%~9.36%, H. 78.74%11 H
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Table 1 Summary of obtained SLAF tags and polymorphic SLAF tags on each chromosome

EREN SLAF b4 LA SLAF %81
Chromosome  SLAF number  Polymorphic SLAF number
1 163705 111508

2 125774 87118

3 128512 86151

4 135421 90868

5 121457 79841

6 92459 61910

7 98133 66269

8 98342 66213

9 81562 54323

10 83766 57266

2.3 B SNP FRICHFIER

Sk kg, TR 60968 N AL SNP #Rid, KRIMEGONR EARBINIEL], &G EOARIIA R SNP bx
PCTE Iy 4342~9182 A (3 I https: //doi.org/10.13430/j.cnki.jpgr.20250929001, &l 1) o #e/ N7 5k K45
FPIEA 0.18, BAIEHE D 0.05~0.50, Fifi 5 fi /N7 1 DA (K38 K, 76 2 SNP Aric S & T P (&
1A) : f£0.05~0.10 I}, SNP Fricifliimm. bE 25 MEE RS ER R, AR SNP brid s & /e T a5 M
# (E1B) , f£0.10~0.15 K, SNP dridHisim s, /GBS £ 0.3~0.35 i, tHIL—AN/NgE, Ui
BIAEE — e rp B 2 25 EAR D . 28NS B &2 FMER 0.26, BHTEHITE 0.09~0.38, “FIHMEIAH LA

K, UL B A R BR8N AR

A
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Fig. 1 SNP marker frequency distribution based on minor allele frequency (A) and polymorphism information content (B)

2.4 BEBURE S
BAEHIR B T R ER (R2) , 127 6 KK B A RS E LR ETE 0.7310~0.9638, T
54 0.7783, HALECN 0.7762; H 5% H A R ML L 2 %0<0.7565, 25% H & R MEE AL 7 %1<0.7682,

25% A8 R IKIRAE AL 2250 =0.7849, 5% % & HE L AL 2 %0=0.8061 .
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Table 2 Frequency distribution of genetic similarity coefficient

WAL FH L SR B HEE (%)
Genetic similarity coefficient Percentage
<0.7565 5
<0.7610 10
<0.7682 25
<0.7762 50
<0.7849 75
<0.7960 90
<0.8061 95

2.5 FEUH AT

B T a R s (B2, 127 R E KA R AR N 7 068, o288 13 L EH 1A
B R, KB4 5H NADALR, KRS TG 2MEZHR, KR 6 M7 0500 53 A58 A H A RA.
FHE N T AL A AL R EUAE 0.7772~0.7833 18] (R 3) , #HRT A% 0.7762, Hrf 3 AN KT-FH1H,
R KRB NRG R RBOL . JEME [H) 58 4% BE 25 10 ARGV I 7E 0.7522~0.7910 (R 4) , “FIIME A 0.7757.
KEE 1~3 Z 0 VA3 B B3 i TP 308 s 250 4~7 28], BRISHE 5 558 7 Z MR P83 AL R B i K,
HAIE N T FIME, 8 4 HRRE 7 2B P8R BE B/ JSBE 1~3 55280 4 (W P38 B B3 UK,
oA B 1 RIEEE 4 Z IAIRP IR IR B A 250 13 1525 5~7 M P AR B B K 0 v T s T
BfE. L ESSRUWIEE 1-3 LSRG RRBOL, KB 4~7 LSRG RRBOL, KB 1-3 HERF 4~7 210
BGRAMBOE, BAEREF 1~3 1) 3 AN 38 R
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The names on the phylogenetic tree from the inside to the outside are the phylogenetic tree sequence number, the material number, and the material name ; The
material number and name are the same as those in supplement table1; The same as below
[ 2 127 IR E K B X R ER LR
Fig. 2 Neighbor-joining phylogenetic tree of 127 waxy germplasm maize inbred lines
xR 3 ABANEHEERUREK

Table 3 Average genetic similarity coefficient within the group

ESid SPEIEBAARIL R

Group Average genetic similarity coefficient
248 4 Group 4 0.7820

Z58% 5 Group 5 0.7833

2% 6 Group 6 0.7772

J58% 7 Group 7 0.7788

R4 KB THEEERS

Table 4 Average genetic distance between groups

e ES i ESiiK] Kt 4 KHES ES il ES i)
Group Group 2 Group 3 Group 4 Group 5 Group 6 Group 7
2% 1 Group 1 0.7773 0.7773 0.7910 0.7732 0.7677 0.7720
53 2 Group 2 0.7787 0.7801 0.7780 0.7793 0.7750
53 3 Group 3 0.7808 0.7817 0.7766 0.7782
57 4 Group 4 0.7742 0.7690 0.7522
¥ 5 Group 5 0.7747 0.7809

B 6 Group6 0.7715




2.6 ERIIH

EA AR ER (B3, R4 EEDAMES 1 TRHI—0.1~0.1. 55 2 ERH 0~0.2 FIEE 3
EHI M —0.4~—0.1; B 6 EZNAAAER 1 LRI 0~0.20 2 2 TR 19 —0.1~0.2 A% 3 Tl i) —
0.1~0.2; KB 7 FEAAER 1 LRI —0.3~0 5 2 FHIH—0.2~0.3 FI%HE 3 L1 —0.1~0.2. Eik
3B 1 ERUOP AR 3 bR R b IR 50 B o RHE 4 FISRHE 6 EARAR R BITE R T — AT
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Fig. 3 Principal component analysis

27 BRERSERSH

L XIAERTRF (CV error, cross-validation error) 4R Eox (K 4A) , G RIEE K=2 If, CV error
BNy ULHIASHE FERER B 20 BER N 25 {HAE K=7 i}, CV error B FR&#a%A, ik, 78 K=2~7 #EATR
PRG-I NT . RN (B 4B) , 2 K=2 i, FEAE 1% 250 50 A SRR o0 i B AR — 5, LR S8 1~6
FIZEHE 7 P 10 MARREHN—ADREE GRERI>50%M AL REH, SHEATH KB 7 RIRM 48 4
R —ANEBE (LEF) o LEHDHE 3 MAZTRS N ERE . T E R 2 R &SRS, 3
ANEAE RN E R E P IRHT SR, RIRRRA R RGE R R (B |, SEaBNRRRREE (R
B o BEE K B3N, . Ao . K=3 0, BB sk BT O, SO
PR A2 REAG AR TR R 5 S0 6, B (RS RLFK & HEAL I i 2R E 1~4 MIUNER 3287 6. K=T7 I, IRHF/> Mok,
LR IRGOTE, REEONL. W BT RS A REH DR ML, BB E
ZRWEAOBERAMS, FEER LB RNE MBI IR (RF B SRS AR
TRPRIEHS Ay M AL IR, T O T BEUR 1 B R AR
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Fig. 4 Cross-validation error rate ( A ) and population structure analysis ( B ) of different K values

BB QEH (B KMIRIFELLEIE) AL RER (RS, . #AHh QE=0.7 A RN
70.89%A1 75.00%, HEZ, ULHIKER> HAS REAEE RS, Q{H<0.6 N, LR HZZ R & BRI,
RUMBE AL REEE ARG S, X5 ERERS T PR 7 oA KB 6 oA SRR
TG R — 3

x5 BB QENT
Table 5 Distribution of Q values in every groups

B A& A (%) Percentage of inbred lines

Group Q<0.6 0.6<Q<0.7 0.7<Q<0.8 0.8<Q<0.9 Q=09
im#f Temperate group 7.59 21.52 18.99 15.19 36.71

#H¥ Tropical group 14.58 10.42 12.50 22.92 39.58

&1 Total 10.24 17.32 16.54 18.11 37.80

2.8 [ERIRShIRFR A

127 fike i Bk B2 R 25 AAHERRIER BAZ & (FE W https: //doi.org/10.13430/j.cnki.jpgr.202509
29001, Bff#& 1), BAE 2~3 R EHZLHR. A 33 WEIRER, ik RIE K BALHILREN 0.7755~0.9638,
Horpr 32 %Ik 2R IRDBAE AR LR BOK T v AL B, 30 Xt ik 2 RIS AL AR BOR T 75% M 122 2R D8 A4 A AL
R 23 X IR R ) B AL AR RO T 95%REIAR H 28 AR BB AL A URE, b IR 51 1] 382 A% AH AL B KAt
R R R B K. BT SEE 3 SR (MRS 97 f198) 4 B4 T
B LA LR B R B =D A6, HA A TAHEIRE, Horb, 21 X bk RIEAL T HEALRAREE 733
—JT ] 7RI Ik R AABOERSRG R R, HARAEH 30 R A AT A8 70 29 HH 2R 21 0C R AH N B0 1)
IRFR, Ji— OBk T SLAF 73 BE R #ER 1% .

e H A 24 XAy AR B I Ik &R, T AR EIR (R 6) , BEXRIR RIS BIAARI SR . BEE
Sy AN, S AEAR L R B AR, R AR AL A I R B IR AR B, A AR AL M AL R 2



TEARXT RN ST R, A 4 Wk R AL TR EARSR > 50, AL R BUR KTy 0.8474; S2 AALLE,
B T ROBLGR S 00 30 AT 31 IR IR AR BB R Bt R =), HAt i i TR A48 5,

WAL LR AR N 0.8367. BiH] S1 BRI E, WA TTRE ARG R RBUL MBIk R .
* 6 FEID B ALK RRIZEEILRE

Table 6 Genetic similarity coefficient of sib-lines in different separated generation

54k % 1 Sib-lines 1 hk % 2 Sib-lines 2
IR RS 7y B AR L AREL R AL
= pei N TGS BEACRI BT

Sib-lines payid payid Separated Genetic similarity

Material Phylogenetic tree Material Phylogenetic tree
number Group Group generation coefficient

number sequence number number sequence number
1 64 22 i 65 42 i S1 0.7755
2 41 17 i 42 7 i S1 0.7850
3 53 93 i 54 16 i S1 0.7868
4 43 27 i 44 40 i S1 0.7888
5 89 60 i 90 44 i S1 0.7888
6 38 41 i 39 90 i S1 0.7909
7 45 8 i 46 43 i S1 0.7931
8 66 10 i 67 122 i S1 0.8056
9 67 122 i 68 9 i S1 0.8081
10 36 4 i 37 21 i S1 0.8292
11 57 47 i 58 46 i S1 0.8474
12 57 47 i 59 45 i S1 0.8530
13 60 80 # 61 79 e S1 0.8728
14 50 48 i 51 49 i S1 0.8891
15 30 18 i 31 126 i S2 0.7823
16 66 10 i 68 9 i S2 0.8930
17 58 46 i 59 45 i S3 0.8824
18 79 6 i 80 5 i S3 0.9342
19 28 54 i 29 55 i S4 0.8367
20 17 107 # 18 108 e S4 0.8791
21 48 88 i 49 89 i S4 0.9343
22 85 98 # 86 99 e S4 0.9353
23 73 96 # 74 95 e S6 0.9638
24 24 30 i 25 29 i S7 0.9566

2.9 HEMMIHT

SEEIENER B 12 MEEENE R GF (R D, BEEHF 1S, WESRK 75, FEE1S5. )
FEHRG 35 WETHE 6 T VIRAE 8 T MR 178, JIIEKG 912 FAE G 725 HIXCE 2 i AL T AR S
iR TP A SR A AR . SRR 198, BN 959 FIIEHE 211 MXGE BIEREE, H
MR JEAFNERE, 264 TB17-103. YH1759 (R 5 123, 97) R, DWI18-435 (MBS 73)
RV RE, YH17-509. YH20192 (APRHRS 76+ 112) @A CHRE, Wil HEERIX 3 AN TERE2 18]t i



DIRAIEE o P il 0K (B 8 AR A AR B 5/ T A2 4 0.7762, RIS S AN XCE Q EAIKT 0.75 B 74,
VLIS A A 22 K, RIS il og . Ho8 Q (KT 0.75 U 4 4. JIITHG 912 XUk Q {ETE 0.64
FA, HO B AR 7 517 9.80%, i BPESY Y 85.60, RILELLT, UEHIIEREH AR EA R AR,
WAL RS AR PR, AR TR A S B dh it 200 1 AARCRR A, —2EfRE b
S 3 ER 0GR SR AGARFALL A2 DG )1 P A o B E AT B R B AT R B 3o 00 b b 00 L et
Wi 7SI, A 5 NG 5%; MBI ER T 2 IR TG, A SR, A5 AN 86
gy, VAN 87 7p o UMIZ AR IR ACR BT, WTUARFEERI A X ah B R, R T SLAF 20 (1
HERf L o
R HERMFERRFABRMIUEE

Table 7 Heterosis group of parent of variety

BEAS Female parent XA Male parent [X i Regional trial
ALY IEA HE S AL R R EL
R (%) SRS
Name of Approval s Eayic Q1 Ins Eayic Q1H Genetic similarity
Yield Score of
variety number Number Group Qvalue  Number Group  Q value coefficient
increase quality
LR 15 NIEES 101 # 0.64 3 & 1.00 0.7748 2.79 85.45
20190017
WETHG TS JIGES 101 # 0.64 1 & 0.77 0.7695 1.10 85.30
20203010
VIG5 NIEES 105 bz} 1.00 106 # 0.78 0.7538 —14.00 84.59
20203015
WETHG3 5 NIEES 5 & 0.72 112 # 1.00 0.7599 —2.00 85.80
20200031
PVETHG 65 NIEES 112 # 1.00 104 bz} 1.00 0.7553 —9.20 86.40
20200021
VIR 8 5 NIEES 103 bz} 1.00 2 # 0.90 0.7627 —2.50 84.80
20203014
R 178 JIl# & 4 ) 1.00 109 W 0.57 0.7736 8.90 85.80
20213013
JIERE 912 JIl# & 101 W 0.64 6 ) 0.65 0.7752 9.80 85.60
20220030
RN 725 JIl# & 85 A 1.00 20 ) 1.00 0.7388 10.20 86.90
20233004
HRFETRG 198 JIGES 112 # 1.00 123 # 0.79 0.7716 —3.50 86.20
20213010
A 959 JIl# & 73 W 1.00 97 W 0.83 0.7760 8.40 87.30
20233002
JIERE 211 JIl# & 73 W 1.00 76 W 1.00 0.7662 7.00 86.40
20230034
SRA G MR 1

The parental number is the same as supplement tablel
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7 A3 DR ZH I PP AR, AT R H K B SNP ARic AT BEAA 8% 70 . A5 FI ] SLAF-seq £ R, 3t
JRIE H 60968 A AL SNP FRic, X 127 4RI Tk A28 RBAT ALK FNBER LM 08T WA TER DL, K
Fook B A REHAR AL AL RBCOTIIE N 0.53~0.68, AALIEHITE 0.28~1.00112), 0.59~0.99131, 0.55~0.99'5);
A K 77 SRR AR PR A AR R BN 0.51, ZBALIEHITE 0.39~0.691100, At HH AL AH Bl R ET
BIME R 0.7783, BAIEHIFE 0.7310~0.9638, SHT AAHLL, MXEAK. HEFTTRRET, —EAHAHHEL
RZPEGRABOL: AW &A KEFREL KR =& SNP brid il EAR R, 5T AWRIR
I RBEF S, Aid SRR, BRI R B R 7, ARidsh R A Bos, B/ brid
HAMEZSME AR P2 ESMEE B S & FE K 03102 1751 0.2805, A2 A GRS &
AN 0.26)

BEAA o3 B S BEAR AR 3 HE, FE— S8R TUh, AR VR o 4 AR e — B U7, A8 ) — SeE T,
PRI VER o 65 AT A M — 3, B KB A A FUS, ABE T b, BIROTVERI S g5 R AR . TERE
REER S BT, BRI EHE 1~6 FISEE 7 Tt 10 N B RV IR W SEHE 7 IR 48 R K5
NIEE WEIURIL, BB 7 R ORIERRF 10 MEAZR, AEAT 2 MEAKE (Q<0.6) BHXREERX
(LW IBUT 5 79~94 F1 119~122) o FEALKIEEE 7 ISR B X RAEBE AL R, BA R NEEAH
AREL H5r R AP FIRARE . TTREE ORI IS 28 & SR PER I B A L e, (R R
TS AR 2, B AN, B % S BOX WA B R BA BB OUR L, A TR B4R
3, ARG R PSRRI X AR RE T IR R RO TR A SRIE A A R R . filn, 2
RIS 119~122 ] DW20-592. DW20-599. DW20-488 fil DW20-497, 435l 22%- 27%. 55%F1 46%
FIFATER 5T 7 (DW20-488 Jy I H A2 &, HoAth DI Bf ), {H DW20-488 5 DW20-592.DW20-599.DW20-497
FIBR LR B IL 0.7984. 0.8108. 0.8216, KT 75%HEA 48 R A AL AL R %

FRAAE WA P O R FAS R, R s AL Al i — P B 207 1R 0527), SRR SRS S I, DA
PR PUANE 72 AR SR SA T 2 G L% . ERG TR E R R B2 &, TR In#a 4
T LA < (8] i) 7= RO & 70200 AR FErp B o A i A FH I S A, AR AR IR AN B AR BL R L, H
A PP R IR AT, U IR S R AR T RS MIE A .

Fir BRI AR AR R 2, AFZEFH R AR & . A IS Il KRR, A R RE TR
RFG TR B FR R Rt g b A2 15071, A (R IR B F g AT R 43040 ASHE 7RI H SLAF-seq £
AR, X127 KR K B A RIFEAT AR AL 250 70 b, 4 127 By B R R0 i P K2R Fhik
HEE, EBES 4R, AGEES 3 ANLEE, 4G FRIR IR R A E SR AT IR NI ELE RS AT, A
PR B R HERATE . ABFFU R AR R A RR LSS, TR ) B — e AR AR . B
2598 B 38 R AN R A = 28 PR L E R A
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