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B R A R AP AR, AR VA 26 ity E R A 4 R AR AR B AR EH R AL . SR PR AR £ E R
(SSR) #RiT s 41, AT R AR AR FARITHAT ﬁ%%#iﬂﬁsm%%m B AR AR E F R HAT 9.15%~94.14%
Z W, pHRHEEKR, THREER)D; RESHFEBHE AN 1.71~2.09, TE2HRZH, THREEMK; AT R REERM
B 4 £;31 3 SSR 3407 3 408 NS A AL E, 5 AL & EN 85.18%, FHEX I MI 3 E 1316 NS A4S
&5 409 5 S HAZ B EAT 0.101 6~0.402 4 Z 7] ; KT SSR ARITA M 25 RIGAL XM #H K 4 AN L2, %ﬁmbﬁﬁééi
WHEEOF, AHNOAS 2 HEAEMH, P 20mdE#H. TE. LG, BAIHRF, HERERTIFI—MRE, £#HIH
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Phenotypic Comparison and Genetic Diversity of the Starch-type

Potatoes
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University, Jinzhong 030801 )
Abstract: To clarify the phenotypic differences and genetic relationships of the starch-type potatoes, and to provide a research
basis and breeding materials for the breeding and quality improvement of new starch-type potato varieties. This study used 26
starch-type potato germplasm resources as materials. Through field agronomic trait observation, quality trait measurement, and simple

sequence repeats (SSR) marker analysis, genetic diversity was analyzed based on both phenotypic and molecular markers. The results
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showed that the coefficient of variation of the phenotypic traits ranged from 9.15% to 94.14%, with the highest coefficient of variation
for the number of branches, and the lowest coefficient of variation for the dry matter content. The genetic diversity index ranged from
1.71 to 2.09, with the highest genetic diversity index for the number of main stems (2.09) and the lowest for the number of branches
(1.71). Based on phenotypic traits, the materials were divided into 4 groups. 31 pairs of SSR primers amplified 408 polymorphic loci,
with a polymorphic locus rate of 85.18%. On average, each pair of primers amplified 13.16 polymorphic loci, and the polymorphic
information content of the primers ranged from 0.101 6 to 0.402 4. Based on the SSR marker results, the materials were classified into
4 clusters. Cluster I included only Qingshu No. 9, with red tuber skin; Cluster Il contained 22 materials, of which 21 were bred in
Gansu, Ningxia, Shanxi, and Heilongjiang provinces, all originating from the Northern single-cropping zone; Cluster III consisted of
Dingshu No. 4, characterized by purple-red tuber eyes; Cluster IV included 2 introduced materials. The two clustering results showed
consistency in the grouping but differences in the classification of subgroups. 17 materials were classified into the same group under
both clustering conditions. Combining phenotypic and SSR markers provides a more comprehensive and accurate reflection of the

genetic differences among the germplasm resources.

Key words: potato; starch-type; quality traits; SSR markers; genetic diversity

¥ (Solanum tuberosum L.) F¥RT RSN LB M LK, ENIEZ, WAERRRZ AR AME, /&
H SRR 2 e E RN, DR E B ZRE, AR, IRRAERL, fEveky . W MAEYSER R
A e T A (2 TH R S AR B R b S A e DR R P AR P T R 2 A AT, kAR
T FK DNERRFZEEMER, P55 30~100 um, FAG R HERACRBEEES, 4, BHE
VERD I SCBEVE R B R, WL B TTRS BB, XA N L U D), DR kit A
BB SRR E, R a1 2 R N R R 0 ) X T R AR B S R O B
Ay AR E . SR AN 25 TP R B, Ik, ik, WA B R SR Rk A
B TR & B S B R, RS R T kN TR A i o B

LK, CAAFEZE R 2 MO A Uk DA BRI B, o RAVIR 2 —Fifegt B iz
R AR Rt Wt WE. TYREE. ehndE. EEES EEIRIRIE
WA LI AL AR SRS 8T, Qs g0, AR AEIONE TR, ot 1 40 R0 B SR8 2 FEE . Seid
SEM Dalamu SE025H 53 R A EAR 0 7 B IR SR TR . A RER], I RN GE
i PR R AR LA I8 BAEIR B0 ol 3R 38 iy a1 R0 (ER AR 5 S A B e, ORI I R A
Kl BEAT 18 4% 2 BEVE ) A > S S R HERA TR, 107> T AR ICHOR Bl DNA B AR R, 3R 48 7 —Fi s hiks
T ARG FE R 38 A% 2 BEVE 0 M T332, e i SR LR P81 (simple sequence sepeats, SSR) FRicHiRRARE L
SUE EE MR AL BAESERRE, OOy R IR B AT U A AN AT B ) TR, 22 A RIS,
Lee 56T SSR ARic XS B8 Z it BG4 2 REEREAT 704, JFM VA ROSRSLEE . Hl, thAad
KRG 7 Fhrices f T8 2 REERT U ROIROE, skBeE 0T, FhHTH RSB R A S SSR dRiCHk & 70 HT
T R RN FHUR R AL 2 FEPE . Chourasia 1910 55 B mFOARL, dadid 2 Fibrid s 7 g%
ZREVERIRR B . WL, AR ARIC RS AT RO IR s AN R R SR (8] (B ZE 5, R T AR I SR A
RGPS O -



WP R E SR ERN T X, 2022 FINTEEBUN AT kAT QLTEE “ LEHG” 7ai5 %) , ES8:
ARSI TR, ks A F A& SRR, vt ABTTELOLTEE 51EER R T A S8
EORTEFA R, B RBIPERAT SSR J3 TR ic #EAT 1804% 2 REVE 34T, LR 7= o B U0 ) PO 8 1 75 S5 22 5 5
DI E e AR R N T AR T B S i R A R A
1 #R5 A
1.1 XBE# AR

HH 26 e TE ARG HRZLMN (), SR NY/T 1490-2007 CRIEYMFHE M BRE)
PAVEN & 8 =17% (BB A EAC B B B0RD JufRHE, Rk PG AR b K 27 v JE DR AT 58 B A L G s A

MR B A IR A R, MEME R 1.
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Tablel Test materials

G Tl 44 EY Tl EASP e L AL

Code Germplasm name Skin color Flesh color Source

1 HEOS 4 " TG AR IR Bt AL AT T PT
2 B 10 5 7 " HRA AL RL B 4 SR 5B

3 W 115 7 " HRA AL RL B 4 S 5B
4 15 ey S| OB AR R R AR A
5 EH3G A S| S8 T T MR T 5 B

6 TEI8 S ey ey T AR i 54

7 E#E3 5 o " HR A ERE AR B O

8 245 " S| LG 2 A b A 2 B v T XA A T
9 2T ey S| HR R R R A IR A R
10 F% 29 5 " A LG4 A b 2 B v T XA A T
11 %31 5 " " L TG4 A b A 2 B v T XA A T
12 W 22 5 ey ey HRA AL RL B 4 SR 5B
13 R ey A WRAG DUR T AR 228 70 BT

14 Wi 0 5 ey ey HRA AL RL B 4 SR 5B
15 WLHRE 145 ey S| T B e 1 U L R T
16 koS T ey Hl AR K2

17 EE4E ey " S8 T T A MR T 5 B

18 W 125 ey ey HR A AL RL B 4 S 5B
19 W 14 5 ey ey HRA AL RL B 4 S 5B
20 BR¥E15 R A BT\ R R

21 KIF A o " LG4 A b 2 B v T XA A T
22 HA 310 T A FRAbAR K2

23 BE 15 5 7 " HRA AL RL B 4 S 5B
24 W 175 " ey HRA AL RL B 4 SR 5B
25 16x17-7 KL 7 D AR B B A PR A ]

26 16x17-8 KL = L PEE B AR A A PR A ]




1.2 R 5%
1.2.1 FHEFE B OARET 2023 45 5 H 21 HMELE (LA KRR 2 = 246 BAS (112°34'E, 39°44' N),
ToRE W] 125 d, K 1295 mo RABENLIX H AR Beit, DL TR 05 S0 i, A WE 3 EE, Wik
47¥E 60 cm, HKFE 40 cm, FIEIRIEL) 10 om, DASRZESAAT 7RI, EATHERR 10 bR, KA H 7 kA7
FH i) & 2
1.2.2 SHERBMERNE

FED S ERACH], S8 (R IR A
ERZIR, ELRBWGY, SR aEanidse
GAS)E XN
1.2.3 BE SRR

T AR BRI AR D, R FH B R CTAB IAPSHREL DNA, RS A Al W43 6 6 B AR vk
JE R, FFMREER] 50 ng/ul, -20 °CIRAF& . ARG SR ZE TR, ks 37 X SSR #rid 5147127281,

o B R A TREA IR A R AR, S1E B W& 2.

2 37 %t SSR3|4IEEFT
Table 2 37 pairs of SSR primer base sequences

MR bRAE) PO R 2L B R
[ SN E SR ERZET YRS BRI, Jeh & 2R

VC i,

s 514 EM[514 (539 RG89 (53D BRI (°C)
No. Primer Forword primer (5'-3') Reverse primer (5'-3") Annealing temperature
1 STM1104 TGATTCTCTTGCCTACTGTAATCG GAAAGTGGTGTGAAGCTGTGA 57.15
2 STI049 TCATCACAACGTGACCCC CGGGCTTGAATGATGTGAAGCT 59.05
3 S180 ACTGCTGTGGTTGGCGTC ACGGCATAGATTTGGAAGCATC 58.90
4 PM0936 AGTTGTGTCTCAATCCTTTCACGA TGCTTAAAAATCTGACTTTGGTGTTC 61.10
5 SSR0675 GCTGTGTTTTCAATTTCTTCAGCA GTCTCGTTGTTCATCAAA 53.35
6 STM 1106 TCCAGCTGATTGGTTAGGTTG ATGCGAATCTACTCGTCATGG 57.75
7 S25 AGAGATCGATGTAAAACACGT GTGGCATTTTGATGGATT 48.49
8 C59 TCATCACAACGTGACCCCA GGGCTTGAATGATGTGAAGCTC 55.11
9 STM0030 AGAGATCGATGTAAAACACGT GTGGCATTTTGATGGATT 48.49
10 S118 AGAGATCGATGTAAAACACGT GTGGCATTTTGATGGATT 48.49
11 C33 TCCCCTTACCCCTCTTCAAAT AACCCGTGTCAACTTCYGCT 48.26
12 S184 TCATCACAACGTGACCCCA GGGCTTGAATGATGTGAAGCTC 55.11
13 S151 GCTGCTAAACACTCAAGCAGAA CAACTACAAGATTCCATCCACAC 54.72
14 STM3023 AAGCTGTTACTTGATTGCTGCA GTTCTGGCATTTCCATCTAGAGA 54.74
15 STM1014 AGAAACTGAGTTGTGTGTTGGGA TCAACAGTCTCAGAAACCCTCT 55.63
16 SSI TCTCTTGACACGTGTCACTGAAAC TCACCGATTACAGTAGGCAAGAGA 57.67
17 Patatin CAACCAACAAGGTAAATGGTACC TGGTCTGGTGCATTAGAAAAAA 53.37
18 C42 AGGCAAACCCCGTAAATCTT TCTTCCTCACTCGTCCCCCACT 56.71
19 STM1052 CAATTTCGTTTTTTCATGTGACAC ATGGCGTAATTTGATTTAATACGTAA 53.13
20 S25-2 GCGAATGACAGGACAAGAGG TGCCACTGCTACCATAACCA 54.46




21 S174 TGAGGGTTTTCAGAAAGGGA CATCCTTGCAACAACCTCCT 52.74
22 S153 TATGTTCCACGCCATTTCAG ACGGAAACTCATCGTGCATT 52.83
23 S170 CGCAAATCTTCATCCGATTC TCCGGCGGATAATACTTGTT 51.70
24 S7 GACTGGCTGACCCTGAACTC GACAAAATTACAGGAACTGCAAA 54.13
25 C58 GCTGCTAAACACTCAAGCAGAA CAACTACAAGATTCCATCCACAG 54.58
26 5192 ACTTCTGCATCTGGTGAAGC GGTCTGGATTCCCAGGTTG 53.30
27 C3 CCGGGAGAATTAGACGATGA TTTATGGGGAGCAGTTGAGG 52.49
28 STM-2022 GCGTCAGCGATTTCAGTACTA TTCAGTCAACTCCTGTTGCG 54.16
29 C54 TGGCTGCAGAAATCAAGATG TGAAACCACTGGGAGGACTT 53.03
30 STL003 ACCATCCACCATGTCAATGC CTCATGGATGGTGTCATTGG 52.99
31 STM0019a AATAGGTGTACTGACTCTCAATG TTGAAGTAAAAGTCCTAGTATGTG 51.36
32 STG0016 AGCTGCTCAGCATCAAGAGA ACCACCTCAGGCACTTCATC 56.30
33 SSR0707 AGAAATTGGCAGAGCATTTAGCTG GGATTAGACAAACCTTCTTTTCCACA 62.45
34 STI0O012 GAAGCGACTTCCAAAATCAGA AAAGGGAGGATTAGAAACCAAAA 58.00
35 STM0037 AATTTAACTTAGAAGATTAGTCTC ATTTGGTTGGGTATGATA 45.98
36 S189 CCTTGTAGTACAGCAGTGGTC TCCGCCAAGACIGATGCA 53.97
37 SSR59 TTCGTTGAAGAAGATGATGGTC CAAAGAGGGCAAGCATCCAAGA 54.92

SSR PCR # 3 fAK &: 10 uL &R, % DNA 1 pL, E RSP 1 ul, ddH20 2 puL, Mix 5 uL (2xTaq PCR
MasterMix & TR (b)) AWRHEARAFD o FIRT: 94 °CHUAZM: 5 min; 94 °CAE 30 s,
SRR EE IR K 455, 72 °CIEfH1 90's, 35 AMEFF: 72 °CHEMH 10 min; 4 °CLRAF. 4P T 8% %K
PSR e FEL K, 1E R 200V, HELJK 2 h, 50 bp DNA Ladder Marker (J T It 5t R ERRHLER AT {F
rid, RGEHIE.

1.3 BRSO

] Excel 2019 B AL BEAE R BEROR BB, tHRECFIME. 7%, E. BR AR (CV) o Kt
MRS R 104, 1 %< (X2d) , 104> (X+2d) , F05d N1 (X ATME, d AbHEZE) ,
AR 2 1154 Shannon-weiner 2 FEVEFR S (H) 291, F] SPSS 22.0 #4447 26 R MR AT b AL »
RERIFHATREE M HLHIRLE. BREK (CV) A3 CV= (ha#EZE SDAFHIMH Mean) x100%:;
Shannon-weiner Z MRS (H) AX: H =-Yp;Inp,, Hb, DNFE—MIRIS %, p NiZHEREIHN

KN Tz 77 At vk a5 1, 1% “0/17 WERESE “0” . “17 %EFE, H NTSYS pe version 2.00e
BAF Qualitiative data BT RIS AL LR S, SASYS Btk DIZESF17 (UPGMA) 5250 #, Tree plot 15
Bezi il SR, F Popgene32 # it 5 Shannon’s ZFEMEFERL (1) 1 Nei’s 8% 2 REMEFEEL (He)o
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2.1 DRERIMIRE R SHMEST

2.1.1 REMREREE X 26 HDRFERM (R 109 MREVERIATH T, SFRAEMEREINE
3. ERAMPRBRIEAR, BHRABERFBRK, B RBLHXIEN 9.15%~94.14%, THE 7 RECH
31.43%, HArBHuR R, TYREERD. 4 MREMIRIA 5 REHRBVN RSB (94.14%) >EZ=
H(29.05% ) > (23.76%) > 2241 (15.51%) 5 5 ANt B HOAZ 57 R B KB IMKKONIE JEBE (35.65%)>VC
(31.45%) >EEAM (24.24%) >WEky (19.87%) >FH (9.15%) « 9 MRAVEIR 8% 2 A1k HE B b
XER 1.71~2.09, F2880m 0w, MAEURAR, 4 MR Z MR8 2 R Bl KB A 2250 (2.09) >
ZEH (2.00) Stk (2.000 >k (1.71) , 5 AN BVEIR A AL 2 AR R KB oTER (2.000 >F

Yt (1.88) >VC (1.85) >HE A (1.78) >ibJEME (1.76) .
F3 BRRBEMERNE

Table 3 Measurement of phenotypic traits of each material

FESH TR (%) R (%) EAK (%) ve/ WERE (%) FZEH S HECem)  ZEH (mm)
Main parameters DM SC PC (mg/100g) RS MS NB PH ST

B RAH Max. 26.51 22.82 2.53 35.23 0.45 6.00 12.00 93.33 15.68
/M Min. 18.25 9.12 0.98 8.20 0.10 2.00 0.00 29.40 8.71
F-¥{E Mean 23.04 17.11 1.56 20.19 0.30 3.80 274 57.08 11.93
bRt SD 2.11 3.40 0.38 6.35 0.11 111 2.58 13.56 1.85
5 R H(%)CV 9.15 19.87 24.24 31.45 35.65 29.05 94.14 23.76 15.51
WL LIRS 1.88 2.00 1.78 1.85 1.76 2.09 1.71 2.00 2.04

DM: Dry matter content; SC: Starch content; PC: Protein content; VC: Vitamin C content; RS: Reducing sugar content; MS: Number of main stems; NB: Number
of branches; PH: Plant height; ST: Stem thickness; The same as below

2.1.2 DRERBMREE  RIESRFRRBVRNE SRR, R BRI A% 2E 8 A2 A) & HE 0 ik A4
BHEAT R (B 1), ERIREEE N 18 &b, FIK 26 M fialb B RON 4 28, SBIRIFA0 21 o fit
AR MR DR BN SRS, SR> ISR 9 5, B RO JERE B BRI,
FEBORR R IR SRS 16x17-8. TSR E 14 SHIBEE 10 5, RICACTYR . 1REm &

B BURKRER R SBIVRIERAEE 35, RN VC S &R, 2w E, e,

1
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Fig.l Cluster of 26 potato varieties (lines) based on phenotypic traits

2.2 B4E SSR S FHrg B R ZHME SR
2.2.1 SSR5IMBASMESHT WL 37 X SSR S BG4 RL, RE L 31 X 2SI, Wi AR
TEM . 2 AMERUFIET, SIS TELL RN 83.78% , S C54 NI LA R I 2. 31 XL MG M3k
FIG 479 NEERLAL A, ZEVERL R 408 Ay, PR I8 1 2 S MEALA 13,16 4~ 514 STM1106 Al
S170 338 W (M5 A7 S 8 %2, 47 22 5 514 SSI AT S25-2 4738 H I S A s B, 9 10 4S; 514 S25.
C59 1 S118 37318 i 1) 4 N 2 A7 55, 514 STM1104 F1 STM2022 FIid #4755 (1 2 251 FL R B, 4 50.00%
F o VI A SR R (Ne) /v T 1.157 7~1.726 8, “F¥24 1.484 65 WLSEA HEF £ (Na) /T 1.500 0~
2.000 0, “F#4°4 1.888 9; Shannon’s 15 454 (D /T 0.1657~0.580 5, “F-3479 0.424 6; Nei’s B f& 2 1%
88 (HD) 7 0.101 6~0.4024, “F40.283 1, AMAEENE 4. SN 5IMMLHMHEELREE (PIC) It
T 0.101 6~0.402 4, Hrhv, 54 STLO03 (¥ PIC {E#x =, 514 STM1104 (¥ PIC fH K, P14 0283 1.

22 X515 R L2 AT A (0.25<PIC<0.50) B,



4 313 SSR 5|44 1R
Table 4 Amplification results of 31 pairs SSR primers

9 10 11 12 13

14 15 16

M: DNA marker

_17 18 19 20 21
| i

B2 C54 34 DNA RO 1845 R

Fig. 2 Amplification of genomic DNA from C54

22 23 24 235

s ElEY SEALAL K EZIha= EZ L e
Na Ne H 1 PIC

No. Primer Alleles Polymorphic alleles PPI/%

1 STM1104 14 7 50.00 1.5000 1.1577 0.1016 0.1657 0.1016
2 STI049 11 8 72.73 1.7273 1.3312 0.2004 0.3098 0.2004
3 S180 13 11 84.62 1.8462 1.5625 0.3192 0.4679 0.3192
4 PM0936 14 9 64.29 1.6429 1.3774 0.2249 0.3380 0.2249
5 SSR0675 17 16 94.12 1.9412 1.3811 0.2340 0.3680 0.2340
6 STM1106 22 19 86.36 1.8636 1.4866 0.2935 0.4414 0.2935
7 S25 18 18 100.00 2.0000 1.6759 0.3900 0.5742 0.3900
8 C59 17 17 100.00 2.0000 1.6668 0.3847 0.5668 0.3847
9 STMO0030 14 12 85.71 1.8571 1.4917 0.2833 0.4257 0.2833
10 S118 16 16 100.00 2.0000 1.6549 0.3693 0.5439 0.3693
11 C33 17 14 82.35 1.8235 1.6493 0.3499 0.4998 0.3499
12 S184 18 17 94.44 1.9444 1.5474 0.3290 0.4963 0.3290
13 S151 15 12 80.00 1.8000 1.3584 0.2179 0.3401 0.2178
14 STM3023 14 13 92.86 1.9286 1.4893 0.2892 0.4381 0.2892
15 STM1014 13 11 84.62 1.8462 1.4046 0.2518 0.3886 0.2518
16 SSI 10 8 80.00 1.8000 1.4455 0.2649 0.3987 0.2649
17 Patatin 16 15 93.75 1.9375 1.5165 0.3010 0.4529 0.3010
18 C42 15 14 93.33 1.9333 1.4189 0.2501 0.3858 0.2501
19 STM1052 11 10 90.91 1.9091 1.4446 0.2514 0.3824 0.2514
20 S25-2 10 9 90.00 1.9000 1.4625 0.2909 0.4489 0.2909
21 S174 18 14 7178 1.7778 1.3747 0.2300 0.3546 0.2299
22 S153 16 14 87.50 1.8750 1.5414 0.3084 0.4565 0.3084
23 S170 22 20 90.91 1.9091 1.7053 0.3897 0.5617 0.3897
24 S7 15 14 93.33 1.9333 1.6131 0.3509 0.5173 0.3509
25 C58 13 9 69.23 1.6923 1.3863 0.2338 0.3529 0.2338




26 S192 15 10 66.67 1.6667 1.4369 0.2508 0.3708 0.2508

27 C3 15 14 93.33 1.9333 1.3930 0.2407 0.3767 0.2406
28 STM2022 14 7 50.00 1.5000 1.2623 0.1594 0.2437 0.1594
29 C54 21 18 85.71 1.8571 1.3948 0.2529 0.3949 0.2529
30 STL003 17 16 94.12 1.9412 1.7268 0.4024 0.5805 0.4024
31 STM0019 18 16 88.89 1.8889 1.6665 0.3606 0.5194 0.3606
S04t Total 479 408 85.18

*F¥){A Mean 15.45 13.16 84.44 1.8444 1.4846 0.2831 0.4246 0.2831

PPI: Percentage of polymorphic loci
2.2.2SSR 3 FHRICHIRE S T R AL EUMRHE] RS AL AR, R B AT IR0, il 3 o, ARG AR
LRHL 0.700 LB AF R AT B 23 4 2. BB EE RMEE 95, SHAMMKMEHALL, H% 95 hae
E s KRB 22 kL, SRR 84.62%, 12 HRHINEIES, 6 R ILTiRIER, 2 h2EBEk
ILAREE, &6 VRET TES5Hd0, REERRHRET TA07 —EX . RS AL R 4L 0.705 4258
NSy S 2 A, WRI-1 A 8 kl, EEZ AWM, Hoh 3 AR RE QLR ERIES, &6
LA SRR H R IR B AR AR o G RTRE I AEAERARIE S, (Lve RV A FE X AR
FUFTIEE i 3 4N WRI-2H 14 rdbkl, EE 2 HERHEE, HHRERLREREF KM 6 A, TH
AR R HIRPLEHUA R R R AR L P8R B i ZE X AR 72 BT LA B AR AB AR K 2 4% i
Bl 1A, 16x17-7 5 16x17-8 52 LB 16 5 5B 17 SAERAMEL, il Pz AV R R A R A
AR B A —4LA 1 2 MR R, FER 2 R 53 B 15 16 B b [ R 7 4% R T L A R 1
A BHIMMGEE 4 5, SHAMEHNL, % 4 SRIVELOFR: RFIVEERE 1 SRR,
B2 | SEA Nru6punl 28-6, A N6psHckuit Hanexusii, BB\ —K BRI EE TR, LEHil

& R W 5 R KRR, B 1S BRA S YR R T o1 e R R
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Fig. 3 Cluster of 26 tested materials based on SSR markers

3 i
3.1 DRERBMRMBL SHEMES
ARG AT /2 D48 B A% Z REMEVP O TP R BRI S T B . T, e, . TS & .
e SR GRS EE AU HEMIIRED, WEEMEET R EWREERE. CAMREY, 5
P E M SRR SR E R FE R 2R, AR S SR ZE A e R AL T IERIKYE . AT
26 (3 BT EHE O AN RBMIRZEIN 4 5 BB AL e, S PRIRAIAR 7 REE 9.15%~94.14% 2 8], A&
SRR R B 78 5 AR BRI, TIPS B R R EUR DN 9.15%, TER IR 7 RN 19.87%,
THDCT R R 31.43%, AREEEAL, SRR R 35.65% 8 SR B R R, 7R R
B A UM B R 15 S5 5200 I 4 3 B BT MR A T v, 3 SR 38 7 R B O SR B KA, T AN
TER SRR R BT 20.00%, HTWIE R RZEOVS MR T &AL SAFTEHEERE . Jekh
AT E B AR —B 9 MRV 3 22800 Shannon’s 18 4E ZREVESRHUR =, 70 BB BRI,



WAL 2 FEVESR BB IRTE 1.71~2.00, BXRESSE B M 3L X ) 4% 5 5 O MR 1 1A% 2 RE R BUX TR
1.66~2.10, S5AH T 2RISR ECRIRHGL, KU & BRI R AR BAT 05 (R38 1% 2 FEE.

ST REBBAR MRS, B RIERK B 25 18 Kb pli Rl oyl 4 25, S RBERAARFINRBIGE, 2
RELELE 21 bRl ik & g 12 Sieh &8k 22.82%, mT-FHMHE 4.55%, W T3 n
TEER T B DA ik F (oA R BRI R 2R BOR R de e, AR R I BB T4 e
B bk R IANE . BRIV R & Em, TR I TR R ik A kL . S ) A5k
WLAEDSIR R A TR RNE & T4 VER N L B A, SRR FUA RARL, f5— 8 B R AU
AER R A, E 5 28R K1 3 b5 SR YR TE I AR G o B I 2o M — 8 PP 1 R S e 5% S R Y (1) 5
fiEB6I,

3.2 B$4%E SSR ARICHIE R ZAFIE DT

TEZFMEVI 8L Z R ERE T, SSR bRE I H R A s 2 A, S, {3 R 5 H AR BUR
RRE)TIZ LIBT3, AR T LA 31 % 2 A1 SSR 1Y ALK L DNA, SF38E% 51 408 18 tH 2 A
13.16 />, L 3G 479 DML, F@REENOH 11 X 51909718 42 43 B¢ % DNA, ZEVEN ARy 89.5%,
SRR GG AT . AT 22 X5 514900 PIC AT 0.25~0.50, AF LN, ERFECIETH o X
517 PIC AT 0.12~0.75, EFABIFER, W aeS fhli kg8 6.

FET SSR Aric R A 4 R U RHE AL AR LR 2 0.70 W50 4 38, Bk A B WA B K
MEIEE 95, FBEIERE 22 AR, HEHAM RN 84.62%, MEIKZ RKIET T —1EX, . W
P, BRI, THIEE. 2 A0, HRBRAONDNRE OB G. TRI-1 645 8 bkl dH .
BRI R s, RN OE K. WRI-2 O5F 14 AR, ks Ok, ol iz R A
BB AT PR A R B M tACH i R 16x17-7 5 16x17-8 KA F— 2444, AHRILMEG R, NENF
— Mk RIS CE 45, iR RREE, RMNEAOHR. KHIVIRE 15
FgeRilli, BE 1 SopARSHER MR T 5100 Ar . RHIRRIIR MR AT, E5 AL ik B
BB ZER, RHINEE O SAHLEER, HRAMEIRE, Eakat., RFIINEE 4 5RhkiG
BRI, HARMBIFIR G S E L G, R Ry —2, B SE SSR brid i AN
TR E AT IR, S5 BRSHE LIHRIE R 7y, SARFA R — B MM DR E ok
AR KB, SRV TF — X (¥ B SR AR BRI, A A A
3.3 RAUHN SSR FRICLERELER

AHFFE R AL A SSR ARic SRR BRI RL >y 4 DK, AALETERIRI S FAELE 2 . AR kL
1 65.38% MM RHE 2 FhER A S AF 4RI o B [F) — 27, RUIHE T RAEIR M W45 R 556 T SSR #wvid
o pra REA T — 8k, RAMR — S BE B DURBEEFRK P Z R . SRS B 1 SHaME



FAVHEIR BA 2 A HORIE S5 [ A S B ERT, 5 A MRRE % 22 0K, RIILTE SSR ARid SR
BN—K, ERMERTYBERA—FBEAFELE, 16x17-7 5 16x17-8 FIRBHRAF, B H NFE—1L
WMEMAFRR, BAMEGBESS, EIaMEh &gl 2 R, RIER BRI R R 5 3R
A58, {H7E SSR ric RIS FE AL ML RBUR AL TR N — 2K MR R AR RIS, BRI AL B 3 AR [,
R AT RE L B F R R A, I B, i N9 22, B S SSR FRic Al 21 i) 22 A A7 s vl g 5 R A
PEAR R AL SN, B SEERAEIR S SSR FRC R LA — B, NIRRT % AR T R,
REARAARIE 2 FhIRIE T VE T R B — AN B, S MR 23 BRI 268, 5 A0 7 S84 R
ek, S5EFAYM SSR i AT LA BH 4 [HT 5 S s R o7 B U5 2 8] R A% 22 5
4 LEip

AHF TR TR BIMEIRAN SSR A1 /4T 1 26 A3 b i L& FH A SR i 8L ZRE M e S RN E R R
HON 19.87%, ZREMESRECH 1.98, WP R RAL RAH — @M, B0l 4 26, 65.38%
(A RHE BRI R I 7E R — 288, ek bn L& FH R S S i Pl & 5 R 5 R AR L 1 WF 9T Bt
SE
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