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T . A RTAI R SCoT #7it st 96 AR A M FE X A B T FHATHR, Mtk 20 31455 96 44X A4+
P47 PCR 4738, L3545 445 S, L P S &AM 4W 402 &, 13 5 AW A& (PPB) X 90.31% , % A WAZ &4 F (PIC) A
0.166 ~0.410,F34A A4 0. 332, #7323 2 (MI) # 10.20, FHAEFAML A (GS) 4 0.498 ~0.912, F3{E 4 0. 688, &8 SCoT 47
TRAE 4B 4B T AR AP R R 6 S AE TS, iBid UPGMA 247 & 9,96 A R TR A ZH 3B f ki A % X £, 2 POPGENE
132 MM LR B T7.96 WHAREAR ZAMIEH(H) A4 0.285,Shannon 354 (1) 4 0. 431, ZBAAEX 69 A J A i 1% % FEi
FF R SHERKTZH, 2 AMOVA 1.55 5 Z 5B 7 .96 AR B AR AWRE T F EEEF6972.85% , A SR A%
HEFE BT R 27.15% , 4R A Scol T A THHARIAR $HRBRT AT L R T A MARA R R 691 —F F LA
ARBERIZE,

KR AR ;SCoT; 4% % AE 1L

Genetic Diversity of Switchgrass( Panicum virgatum L. ) Germplasms
Detected by SCoT Markers

JIANG Xiao-mei, HUANG Lin-kai,ZHUANG Xin-quan,ZHANG Yu,NIE Gang,
YANG Sheng-ting,ZHAO Xin-xin, YAN Hai-dong
( Department of Grassland Science ,Sichuan Agricultural University ,Ya'an 625014 )

Abstract : The genetic variation and relationship of 96 switchgrass germplasms were analyzed by SCoT molecu-
lar markers. 20 SCoT primer pairs were used to amplify SCoT fragments for 96 switchgrass germplasms. The primers
generated a total of 445 bands among which 402 bands were found to be polymorphic,with an average of 90. 31% .
The value of locus polymorphism information contents ( PIC) ranged from 0. 166 to 0.410, with an average of
0.332. Marker index was 10. 20. The genetic similarity coefficient among the germplasms ranged from 0. 498 to
0.912,and the average content was 0. 688, indicating that the genetic variation could be revealed using SCoT mark-
ers. 96 switchgrass germplasms were clustered into upland and lowland groups by the cluster analysis. The results of
POPGENE version 1. 32 analysis showed that the genetic diversity index( H) and Shannon index () was 0. 285
and 0. 431 ,respectively which indicating that there was comparatively great genetic diversity and high genetic varia-
tion among the switchgrass germplasms. Analysis of molecular variance (AMOVA 1.55) indicated that 72. 85% of
total variability came within populations level, while 27. 15% came among populations level. The results indicated
that SCoT markers were feasible and effective to analyze the genetic diversity of switchgrass and the results would fa-
cilitate the exploitation and utilization of switchgrass germplasms.
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BRAAR W % — RPN PR B (0] 8 H 25 )™ 5, BIr LAY
BT AT EEAR T I RE IR N AR AE NS Y — A 7R
JERER TAE, A=W TR IR S vl A2 RE IR, B ATt
P S 3 S AL RE U A AR, 1R J A R B AR
REVR'

WKL ( Panicum virgatum) i RAE} ( Gramine-
ae) & J& ( Panicum ) 24, C, BRI NA G, I 5™
TSP , 7 5 R Dt B R ¥ R 2 4 X4 G
b, BTG RF R IR A A 20 4 90
SRR, 36 [ AN 5= R E R MR IT e 0 Az 77 48K
KO RERN R be & L A AR R MR R A
KIARYFE A R b B BT 2 Fb AR 25 BRI i b B
(upland ) AL HL Y (lowland ) Sl T A R
PR A BV A S RE ) 6 IR EE A
GpAET RN AN 22 N M R S — R LA
RV R IR AR T U I 35t A% R
JE XA A I R YRR Al S, B AT A
THERRIE I 73 FARCBOR EEA AT I 1
Z A5 ( SRAP, sequence related amplified polymor-
phism) B 6l 4 A Bt 1K B 2 2 M (RFLP, restriction
fragment length polymorphism) 944 i Bi K i 2840
(AFLP, amplified fragment length polymorphism ) | Fif
WP 18 £ 51 (RAPD, random amplified polymorphic
DNA) | ] Mo 5 & J¥ %] ( SSR, simple sequence re-
peat) \HLIZ R 2 &M (SNP, single nucleotide poly-
morphism ) LA} 3 3K JF 5 b 25 ( EST, expressed se-
quence tags) %5 11 H PR IG B T 231 (SCoT,

F1 s
Table 1 The materials used for SCoT analysis

start codon targeted polymorphism ) 73F-#ric FH FHIAL
BEBIBITSE 1 R DL ARGE

SCoT 43 F#ric /& B. C. Y. Collard % 7E 7K A
(Oryza sativa L. ) b4 1 09 3 T 551 9 97 34 [ N
(SPAR,single primer amplification reaction ) Ft— Ff
B AR H BB 7 FARCEOR T T RS
KRAMBAEA BT HARILE & ISR 5
RAPD' g, & —Fh AR BR B IR, AT R fy o |
AR 28w AR R SRR IC A
FREARN R FHBE R, BHT SCoT Frid
B T H RE (Saccharum officinarum L. )" | %
A ( Podocarpus macrophyllus ( Thunb. ) Sweet) ' |
JEHR ( Dimocarpus longan Lour. ) ST A R
% ( Pleurotus eryngii var. tuoliensis C. J. Mou) ") &4
YR isi A% Z2 IR BURE R 22 57 RIRAE5T

AWFFEHE ] SCoT 5194 96 (3 WAL R ¢ U5
(LRI ZH DNA #5497 PCR 973, 73 b st % 264k
FTERDT SCoT 51 H T MR i Al 471, I 48 7
PR3 AT WA R Ao B 1) 2R 2 G 2R | S MIAS R W 1 )
HE— 2T LA S A B

1 HR5H%

L1 ks

BT 96 (IMIRCRE P B BT (6 1) B IRT
SR EAEP R IR . B BORIRC LS KRR BT
TR LN BOKIEAR BT K . B KR AR T
DUy R~ 22 M e e

s P15 RS SR || R/ P15 RS AR | w5 Pl 5 D % A
Code  Accession Plant ID Ecotype || Code  Accession Plant ID Ecotype || Code  Accession Plant ID Ecotype
1 PI315723  BN-1358-62  {KHi% | 15 PI1422001 STUART b || 29 PI476297 Caddo o 1t 78
2 PI315724  BN-10860-61  miHui%! || 16 P1422003 PMT-785 || 30 PI477003  Ncbraska 28 f#hs
3 PI315727  BN-11357-63 @t || 17 P1422006 ALAMO R || 31 P1478002 T6011 e H 7R
4 PI414065 BN-14668-65  fikith#! || 18 PI422016 KY1625 A || 32 PI537588  DACOTAH 1= b 2R
5 PI414066 ~ GRENVILLE &% | 19 PI431575 KY1625 ER || 33 PI549094 TRAILBLAZER 317
6 PI414067  BN-8624-67 il || 20 PI442535 156 R || 34 PI591824  SHAWNEE 1o b A
7 PI414068  BN-18758-67 =il || 21 PI469228  Cave-in-Rock  Ejiifiy || 35 PI598136 ~ SUNBURST 7
8 PI414069  BN-309-69 Al || 22 PI476290 T2086 FR || 36 PI607837 TEM-SLC i b A
9 PI414070  BN-12323-69 @Ay || 23 PI476291 T2099 R || 37 PI607838 TEM-SLC i b A
10 PI421138 Carthage A || 24 PI476292 T2100 A || 38 P1642190 FALCON 1= Hh 2
11 PI421520 Blackwell bR || 25 PI476293 T2101 LA || 39 PI642191 SUMMER 1=y Hh 28
12 PI421521 KANLOW KLY || 26 PI476294 T4613 R || 40 PI642192  PATHFINDER /il
13 PI421901 MIAMI E R || 27 PI476295 T4614 R || 41 PI642195 70SG 003 o b AR
14 PI421999 AM-314/MS-155 il || 28 PI476296 T16971 A || 42 PI642196  70SG 004 T i




1 FEIGEM A R SCoT Sr Ml BB st A% BE IR I 2 ek 91
®1(%)

i P15 D% AR || w5 P15 D= AT S Pl & D5 A
Code  Accession Plant ID Ecotype || Code  Accession Plant ID Ecotype || Code  Accession Plant ID Ecotype
43 PI642197 708G 005 A | 61 P1642233 708G 045 A | 79 PI642259  70SG 073 i Hh
44 PI642198 70SG 006 FHA || 62 PI642234  70SG 046 A || 80 PI642260  70SG 074 e Hh A
45 PI642199  70SG 007 b || 63 PI642235 708G 047 SR || 81 PI642261 708G 075 ) i
46 PI642200  70SG 008 F || 64 PI642236  70SG 048 S || 82 PI642262  70SG 076 ) i
47 PI1642201 708G 010 EHLE || 65 P1642237 70SG 049 T | 83 PI642264  70SG 078 T M Y
48 P1642203 70SG 012 L | 66 PI642242  70SG 055 R || 84 PI642265 708G 079 T M Y
49 PI642204  70SG 013 LT || 67 PI642243 708G 056 T | 85 PI642267  70SG 081 T M Y
50 PI642207 708G 016 EHLE || 68 PI642244  70SG 057 T | 86 PI642268  70SG 082 T i 7
51 PI642208 708G 017 EHLE || 69 PI642245 708G 058 i | 87 PI642269  71SG 001 R
52 PI642209  70SG 018 EE | 70 PI642247 70SG 060 bR || 88 PI642270  71SG 002 7o 1 78
53 PI642210  70SG 019 T || 71 PI642248 70SG 061 R || 89 PI642271 71SG 004 7o 1 78
54 PI642212 70SG 021 A | 72 P1642249 70SG 062 A | 90 P1642272 718G 005 1 Y
55 PI642213 70SG 022 AL || 73 P1642250 70SG 063 AL || 91 P1642275 718G 008 1= Y
56 PI642214 70SG 023 AL || 74 PI642251 70SG 064 A | 92 P1642276 71SG 009 1= Y
57 PI642217 708G 026 A | 75 PI642252  70SG 065 bR | 93 PI642277  71SG 010 [ e
58 P1642218 70SG 028 A || 76 P1642254 70SG 067 LAY (| 94 P1642278 71SG 011 1 Ay
59 PI642229  70SG 041 A | 77 PI642256  70SG 069 FR || 95 PI642279  71SG 012 [
60 PI642232  70SG 044 R | 78 PI642257  70SG 071 T | 96 PI642280 715G 013 TRy
L2 Fik PCR buffer Mg®* \dNTPs) ( RARBHE AL AT]) | Tag
1.2.1 S DNA MIREFIIREME EENIEKS  #0.4 wL(2.5 U/pL) (RAEFHEA LA, #m

4R A 90 45 B R Y CTAB YA $R B 4l
DNA, I 2. 0% 3yt g W 56 s v Uk FIEB Tl it 20 ke
JEE SRS W0 F e R 4l B 20 4R Al A IS B R
20 ng/pl, —20 C¥A .

1.2.2 SCoT REMERZMESL KAWL SHMK
TG4 POV A P R R SCoT MR R, Il A
AR R B R AR 0 i, LS PCR 3SR R
F 15 wl, f04E DNA AT 1 pl (20 ng/plL) , Primer
1.6 wWL(10 pmol/pL) ,Mix IR G 7.5 wL( &4 10 x

ddH,0 4.5 pl.
1.2.3 SCoT 5|#ffiE  5I¥FHIZ M C. Luo 257
MIBET, A 51t B T AR TRARA RS
B, SEEGVEER 4 4~ DNA J5 4 HH )i g vk ik
Z SR B AR PI607837 (K MY ) | PI421521 (%
ALY (PI642209 (7 H L) | PI642192 (& Hi &)
X R T| Yy AT O 1, B 2438 20 A% A% 5 I
et 2 8W s W T 96 6 Mk B2 41
B PCRY (£ 2) .

*2 SIMERX

Table 2 Information of SCoT primers
EIEY/Re2 SIFHI(5" -3") 519 SIFEI(5" -3")
Primer code Primer sequence (5’ -3") Primer code Primer sequence(5’' -3")
SCoT2 CAACA ATGGCTACCACCC SCoT15 ACGAC ATGGCGACCGCGA
SCoT3 CAACA ATGGCTACCACCG SCoT16 ACC ATGGCTACCACCGAC
SCoT4 CAACA ATGGCTACCACCT SCoT18 ACC ATGGCTACCACCGCC
SCoT5 CAACA ATGGCTACCACGA SCoT21 ACGAC ATGGCGACCCACA
SCoT6 CAACA ATGGCTACCACGC SCoT28 CC ATGGCTACCACCGCCA
SCoT7 CAACA ATGGCTACCACGG SCoT31 CC ATGGCTACCACCGCCT
SCoT9 CAACA ATGGCTACCAGCA SCoT34 ACC ATGGCTACCACCGCA
SCoT10 CAACA ATGGCTACCAGCC SCoT35 C ATGGCTACCACCGGCCC
SCoT12 ACGAC ATGGCGACCAACG SCoT37 CA ATGGCTACCACTAGCC
SCoT13 ACGAC ATGGCGACCATCG SCoT48 ACA ATGGCTACCACTGGC
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1.2.4 PCR ¥ HEREKKEN PCR Y KRN
315 pL:DNA 4 1 L (20 ng/pL), Primer 1.6
pL(10 pmol/pL) , Mix IR & 7.5 pL (&4 10 x
PCR buffer Mg>* (dNTPs) ( KIREHEAAL/AH]) |, Tag
0.4 wL(2.5 U/pl) (RIREHEAEAE]D) , #Mn
ddH,0 4.5 pL, 7E Bioradicycle PCR X I~ #4T PCR
Porg AR .95 CHIAEYE S min;95 CAEPE4S s,
55 CiB K 45 5,72 CHEAH 90 s,30 DEI; e Ja
72 CHEf§ 7 min, PCR ¥ 1472 F 4 CI5-47, R
2% TR W Ve G FhL Tk R 58 AN M A S A 7 R 5%
FHIEIC 4
1.3 HEFKITSHH

¥ SCoT ¥ By = A S AN 1AM, X3k
#319 DNA Zi AT geit , Gt AL S 8O 2 285 A7
BB, TEMIRLE RS R E A A IC N 1, LA ic A
0, 14 B e BOHE M, ARG — T B I S it
SCoT #8477y 55 B BRI 2 BV B TR 2
LTI R(PPR) MBI Y2 S HER S
W (PIC) ,PIC, =2f,(1 - f,) , /A3 PIC KRG i
2T B o R A W (1 -1)
FR IO T R SR NTSYS-pe V 2. 10
BAFHATRIS BT, SimQual F2 53K Nei #H LR EL,
SHAN #2 J¥ H' iy UPGMA ( unweighted pair group
method with arithmatic mean ) #£47 R3804, 38 1

Treeplot B A )R K, 7E Hardy Weinberg -
(3R, B #CAF POPGENE 1. 32" 114545 /4 25
B Nei SEN A8 80 (H  T) . H AMOVA 1.55 4
B3 25 AR N RN A S BB R B 728 S O A o AR
S. Archak %5 (% THEL P RIARIC Y 43 FARic g
@Z( MI , marker index) , Fe A [A) AR 18 B B 0 500%
MI B 534915 B i Ibav (average band informa-
tion) MR TC H K ( EMR, effective multiplex ratio )
e,

2 FHRE5HMH

2.1 SCoT ¥ =YK SR

FIFH 20 22 Z B = 1 SCoT 519, T 96 15340
BT DNA #7473 9738 19 DNA Jr B 248
HIZE 100 ~ 1000 bp (& 1), 245 51 445 5538 i vl 9
M1 5% SRR S 1 B 4k o 22,25 4%,
HAr 51 ¥ SCoT3 ¥ M W) 457 e 2k 34 4%, 519
SCoT2 ¥ Iy 55 el 17 2k, Hrh 28040
402 2%, ¥ REXT B 1T 1 1 2 A4 S 20. 10
X, 2B OL A HFER 90.31% , [AE, A A
14 PCR ¥ 34 7= W) 1) 2 85 1 e R ARk [l oA
82.35% ~96.00% (3 3) ., F W SCoT 4+ FHrichie
oI A9 A B2 R 22 1 3t A% AL s, AR AR BAF ) PCR
R,

M123456789101112131415161718192021222324252627282930313233343536373839404142434445

M: 2000 bp marker; 1~45 . iRE&ATEH
M: 2000 bp marker, 1-45: The materials in the study

1 3|4 SCoT2 ZEHBS mFh Ry G EIE
Fig.1 PCR results of some accessions amplified by primer SCoT2
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Table 3 Amplification result of SCoT primers
PIgE 2 Z 5tk

IMME  ewm o mE Wk (n) o0
nmer Total ~ Polymorphic ~ Percentage of Hee TR

combinations bands bands  polymorphic bands pic
SCoT2 17 14 82.35 0. 347
SCoT3 34 31 91. 18 0.410
SCoT4 21 19 90. 48 0.298
SCoT5 21 19 90. 48 0. 282
SCoT6 22 20 91.91 0. 384
SCoT7 22 20 91.91 0.363
SCoT9 20 19 95. 00 0.410
SCoT10 21 20 95. 00 0.393
SCoT12 25 24 96. 00 0. 350
SCoT13 25 22 88. 00 0. 306
SCoT15 18 16 88. 89 0. 264
SCoT16 26 24 92.31 0. 226
SCoT18 20 18 90. 00 0. 166
SCoT21 21 19 90. 48 0.277
SCoT28 25 22 88. 00 0. 351
SCoT31 22 19 86. 36 0. 206
SCoT34 21 19 90. 48 0.375
SCoT35 21 19 90. 48 0. 347
SCoT37 23 20 86. 96 0. 366
SCoT48 20 18 90. 00 0.351
4 Average 22.25 20. 10 90. 31 0.332
&1t Total 445 402

2.2 SCoT =fEHEIENMED#7

X HE 45 H ] Nei-Li AHRLRE(GS) MiHHE 7
2 SRR, T SCoT AR WA AR 44 K4
) GS {H° 0. 498 ~0. 912, F-HI{E 0. 688, HIFHEIFR
BT UE 7R 96 M iERR F st e i
P1642276 1 P1642275 2 [A] 1) 35t 7% AL 2R 0w R, Ry
0.912,F B — 3 2 [8] [/ 35 2% & & B 3T ; P1642279 il
P1422006 Z [A] st AL AL R ER/N, R 0. 498, R —
B ERR AL, 1 I0A5 R R MBI 7%
B2 AR 22 5 0 BB F & e 2Rk,

R4 NIEBRARESHEAFRESHEREY

Table 4 Genetic polymorphism index of switchgrass

2.3 SCoT BHEHH

LT (Nei-Li) BB AHLFR £, FIH] UPGMA 7£%F
96 (M REFN BT e IR TSRS AT (K1 2) . 7E GS =
0. 60 Ab AT AR AL SR Ry T R AR S 28 AU . 1l Y
Jes T 25, MR A PI315723  PI414065 |, PI1421521 |
P1421999 , PI422006 , PI607837 . P1607838 ; i Hh 1
25, 75 6S=0.70, mHB AR R Ky 6 NI,
2.4 BEEHMIW

22 POPGENE 1. 32 #4453 #ifg i (R 4) , =i
I RLB G 2R K 5, Z2 8PS R (NPB)
381, Z AL EH 7 (PPB)78. 07% ,Nei's jit
1B ZREEFREU(H) 7 0. 271, Shannon 15 5 ZHEMEFEEL
(1) 0. 406 ; (IR HL B A4 L) 38845 2 REE KO BAIR, 2
B EU(NPB) 299, Z 5P H 5K (PPB)
61.27% ,Nei's 115 ZFEPERS S (H) 24 0. 222, Shannon
= E RS E0(1) M 0.330, 2 AMOVA 1.55 4347
ERRI(FS5),72.85% Wik AL AL R Ar e T AR
FHEN,27. 15% Wil 8 R AFAE T A SIS A] 2R
SRR A SR 2Z A G,

3 i

3.1 SCoT MEESH S

AR GEUR (] (9 3515 0 R OF 58 Tt % Z e oA
SHFEYBEMAES R ENZE X, REsET
96 {7 ISR ol ot ¢ 5L 119 35 4% AH AL 22 B0 Ak [l A
0.498 ~0.912 Z[a], B AL AL M 5 , 28 1E B &
HH(PIC) 7 0.166 ~0.410, F-H414 K 0. 332, 7 1 5
e REMEERE , M SCoT RAELEEE (K 2) , fEisfE
B GS =0. 60 AR AT 43 AR, BV b 76
B TE GS =0. 70 FEI A SN 6 N,
FEU LA FA R A= 2 A ) A s I ) TR A —i

A FEAHC NPB - Fralm) H o
No. of polymorphic Percentage of polymorphic . . Shannon’s information
Ecotype No. of Sample Nei’s genetic diversity .
bands bands index

i35 Lowland 7 299 61.27 0.222 0.330
f=i % Upland 89 381 78.07 0.271 0. 406

x5 NIRBMRESBEXBESTERATESN

Table 5 Analysis of molecular variance (AMOVA) of two geographic groups of switchgrass germplasms
AR SRR F 2 P 2775 AR SRR 4) BRADE(%) P
Source of variance df Sum of squares Variance component Percentage variance Pvalue
J5HE] Among groups 1 422.910 27.000 27.15 P <0.001
ZEHEP) Within groups 94 6811. 871 72. 467 72.85 P <0.001
11 Total 95 7234. 781 99. 467
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Fig.2 UPGMA cluster dendrogram of 96 switchgrass relationships based on SCoT markers

3.2 ERBEBNEEEMSN

H AT, 5& TR B 35t 4% B8 U5 i 22 A i 5 11 o
CARIE, BARH TR R FArid AR
AL (A I 2 A A —E 25 57 (RS
PA], J. Todd 72 FIH AFLP ARic XF 7 175 5 H
RUBARLFN 49 (IR Hb IR L (1) 35245 Z2 REE R T 43T
A SR BB AE 50 79. 00% |, A= 25 LA 1) 35 4%
A5 5N 21.00% ; B. Narasimhamoorthy %" Fi] J
EST-SSR #wict, %F 31 Al BT BE I Y 186 N HIA R 5
RIS AE ZREE AT 00T, 0 F 7 2 0 BT AR WAE S
RIPNAG 5 v ) a8 4% A8 5338 80. 00% , A= 25 A1 [1] f1 5t
73 FAL N 20. 00% ;M. C. Laura 250 %5 20 {544
PRRR AR T8 4% ZRE MW, o T 07 2253045
AR 64, 00% M8t 1% 78 S AEAE T2EHEN,36. 00%
(RBAL AR AR TSRER] . AR L) 96 (MR
MEE, R SCoT briciff i Tt ZHENE M, 257+ O7
ZEOHT, VBRI N s A 5 BRI
72.85% AEASHIANEHE S S SR R 27.15% , A

A% 53 F-Fm i s B T AR o A 28 ] (PR b Y
il MY ) A7 W S st A% oAk, 9 A 25 R A e 7Y
TR R RS A7 AE B b 22 5 ey b TR T 58 {1 s 7Y 1y
77 2B E IR G R AR A R ) A R R
MR & T — D EH Ty ),
3.3 SCoT 5| EMBBEESHERARINE
Bl 43 FARICH AR 1Y & &, R o 9% R st A%
ZREME PR R BRI BRI 2% A 2F DA S A
fbFRiC, RAPD \SSR ISSR ,AFLP SRAP M i JF &
[ SCoT 43 Fhric B AR B 712 B A A 45 38>
RAPD SSR ISSR \AFLP 4 Flrict B &AL 50 X i
BEHL/THRiC, T SRAP SCoT #ric A H 3L 4
Frid, RIS T RS H R — a5 H
() P B, BT FhR iR B E R, T
BRI FARICET X 5 LR ] X kA7 38, H &
A PERIN A8 A A A AR TR, AN SCoT Fric XF HHE
L LG /NNy A Y R OB L A TR E e =
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SCoT M [ ¥ v 3RAF £ & M 2B &, Wil
5 TN ES I B DA e B a1 ) el €
4k AFLP  RAPD _EST-SSR ,SRAP 5 SSR /¢ F#ric
AR RS a ORI (N E i1 Sl | S i U3
FH SCoT Hr BUbRICH I MR B2 35t 1 22 M (R BF 58 41
i, T SRAP ARic BRI 22 Mk B il o %
TG Z 8500 L F R 96. 74% |, s F- 3415 8
Tt (Ibav) 4 0.23, bR iC 8 5 (M1) 4.20; & F
SSR PRI /N 1Y) 22 A5 MR 152 ol ot 9 U st A 22 8Pk
A ILR R 94. 73% V3915 B 5 (Ibav) 4 0. 21,
FRiCEER (MI) 2. 45; 3T AFLP 32 8 7% 1)
56 1 M AS B b T T DR a5t % 2 S M AR LR
68.70% , 3T RAPD Aric ™' %t 14 ASMR B R Fh
JE R IR A T ast A 2 REE ST, LA B 91 Ak
ST SRAP bR Xtk [ 92 [E 14 94 4y Wik 72
P BRI AT 85 Z R A BT, 2 M 5kl LRy
79.90% , ARIEN FH 20 2k SCoT 5I¥ITE 96 My # ks
MR R U5 RS B4 T st AR 238 P 28
FIRF 90. 31% i wi P B & i (1bav) 7 0. 51,5
WCFREL(MI) 9 10. 20, 755 T 5T SRAP #5310 Fll SSR A5
TCHE S IR B B 9 R B AR L8 25, B SCoT 43
IRENEAN ol &L= Wiz N 2 Vg -y s i)
L2 5 I, SCoT ARicid H TR Fi i 7% 5 st
BRI TN B — 2 FHBE

SE 3k
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