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Abstract: To reveal the genetic background and germplasm characteristics of Neofinetia falcata,
and to establish an accurate DNA fingerprint construction, 20 pairs of polymorphic SSR markers
developed from transcriptome sequencing were used to evaluate the genetic diversity and
relationships of 99 accessions. The results were as follows: (1) A total of 214 alleles were detected
across the 20 primer pairs, with an average number of alleles per locus (V.) of 10.7, an average
expected heterozygosity (H.) of 0.678 4, and an average polymorphism information content (PIC)
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of 0.634 8, indicating a relatively high level of genetic diversity within the cultivated population.
(2) The genetic distances among the 99 germplasms ranged from 0 to 3.919 7, with an average of
0.920 3, suggesting that some varieties might be synonyms or clonal materials with highly
consistent genetic backgrounds. (3) Cluster analysis and principal coordinate analysis divided the
99 germplasms into 15 groups, showing evident aggregation trends in phenotypic traits such as
flower color and root type; moreover, the genetic diversity of these groups was closely related to
group size and varietal origin. (4) Based on the genetic diversity analysis, a digital fingerprinting
system encoding SSR allele sizes was constructed, and corresponding QR codes containing
variety name, leaf shape, leaf color, flower color, root color, flowering time, and digital fingerprint
number were generated, enabling accurate molecular identification of 92 varieties (distinguishing
rate of 92.9%). This fingerprint database provides a reliable tool for variety rights protection,
market authentication, and parental selection in breeding, thereby laying a molecular foundation
for the conservation and innovative utilization of Neofinetia falcata germplasm resources. This
study systematically presents the genetic analysis and SSR fingerprint library construction of 99
Neofinetia falcata germplasms, providing important data support for systematic research in this
field.
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Table 1 Names of 99 Neofinetia falcata germplasm resources
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N. falcata ‘Shingetsu’



26

27

28

29

30

31

32

33

SRR

Titess i
59 92 N. falcata
N. falcata ‘Mangekyou’ N. falcata ‘Setsuchuu Matsu’
‘Ryuzennishiki’
“CREE 60 ONTAY 0 ‘ot
N. falcata ‘Hwayeong’ N. falcata ‘Yachiyo’ N.falcata ‘Y okihime’
(mﬂ_) 61 ‘fllJEE’ 94 (%%Hﬁﬂ;
N. falcata‘ Asahizakari’ N. falcata ‘Kenou’ N. falcata ‘Cuiyuehu’
‘@I W I
) 62 95
N. falcata ‘Manjushage’ N. falcata ‘Shuuhou’ N. falcata ‘Douwa’
=) 6 ‘Wal o6 ARTE’
N. falcata ‘Houmeiden’ N. falcata ‘Kiunryuu’ N. falcata ‘Ginsetsurei’
HaeR ” ‘HAN o7 ‘U’
N. falcata ‘Shikinten’ N. falcata ‘Nichigetsukou’ N. falcata ‘Musashi’
BRIZGY
RRET EIRTY
B 65 o 98 N. falcata
N. falcata ‘Shutendoji’ N. falcata ‘Kinginrasha’ )
‘Mugenoshima’
CERLME
‘L PR
N. falcata ‘Mameteng 66 ] 99
) N. falcata ‘Raizan’ N. falcata
Koubai’

1.2 R

1.2.1 DNA (42 H S5

K FHAC S A A= B ARAT BR A 7] R, $&HX 99 frke i LRI 21 DNA. HX 3 uL
DNA it fFH 1.5%BNERE SR il 52K DNA M2 50 ng-ul!, -20 °CIRA7 (B 1,
M

2 000 bp
500 bp
100 bp

VKB ME B AR N S A 1-24 (B 1 25-48 (F) ; M. DNA marker (DL2 000) .

Lanes from left to right correspond to varieties 1-24 (upper panel) and 25-48 (lower panel); M. DNA
marker (DL2 000).

Bl 1 H5rX2FET DNA SRHEERERE Pk Al 25 5

Fig. 1 DNA agarose gel electrophoresis results of partial Neofinetia falcata germplasms
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ESIPIZYE (B3) o BARIEY IG5 AT . 28 MEFEE R AR e, Tiikd 20 X
%> SSR ST 5 SERE AL 04T (38 2) « PCR JNifk % (3£ 20 uL) - ddH,0 7uL, 2x Easy
Tag PCR Super Mix 10 uL, 10 pmol* L IEX[A]514)%% 0.5 uL, DNA B 2 uL. SRNFEF: 94 °C
TIAEHE 5 min; 94 °CAEME 30s, B 35s (RLIMHRKIRETENFK 2) , 72°CHEMH 408, 335
AMEIR; 2% 72 °CLEMH 3 mino HH 3730 XL W74 (3EE ABI AR]) X PCR =47 B4
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M M
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N et L L L T L L L T ?gggg

P89 P90 P9l

- -

P11 14 P93

s mEeasSssssse
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- - - = =

P1-P16, P85-P100 JA514; KIEMEZIA I A il 104 37, 39, 25, 14 A1 2; M. DNA marker (DL2 000).
Primers used: P1-P16, P85-P100; Lanes from left to right correspond to Neofinetia falcata varieties 10, 37, 39, 25, 14, and
2; M. DNA marker (DL2 000).

B2 MRS AT kAL R

Fig. 2 Preliminary screening of candidate primer pairs by agarose gel electrophoresis
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Primers are denoted as P. Lanes from left to right correspond to Neofinetia falcata varieties 10, 37, 39, 25, 14, and 2; M.
DNA marker (DL 500).
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Fig. 3 PAGE analysis results
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THRFREERESHRAY (715%) , HHE (AG) EEHIMMERE G, SEEFRE
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Table 2 Sequence information of 20 SSR primers
_ 1B KR
B LT T GC 4 _
e 5149 ERFFI(5"-3") JIA R 51(5'-3") Annealing
] Repeat Average GC
Number Primer ) Forward sequence (5'-3") Reverse sequence (5'-3") temperature
motifs content (%)
(°C)
CACACACCGTGTTCCT ACTTTGGAAGCAGAAA
1 P4 (CT)is 50.0 60
TGTC GCGA
CCTTATAGGCCCTTTC AGAAGAACCCAATCCC
2 P11 (AG)s 52.5 60
AGCC ATCC
TCGACACCGGAGACT TTTATCGTTCTGCTCTC
3 Pl6 (AG)24 52.5 60
CTTCT GGC
TCAATCTATAAGCAAG AGCTGTTTCTACAATGG
4 P17 (CA)2s 43.0 60
CCACGA GCA
AGCTGAGGGAGACAG ATGTGAGAGAGCGGGA
5 P22 (TC)as 57.5 60
AGCAC GAGA
GTTATGCCAGGGAAG AAGATGGATGGGTACA
6 P23 (AG)20 52.5 62
AGCTG AGCG
GAAAATCCACGCTTCT TGAAGCTGCTGCATCTC
7 P24 (GA)15 47.5 62
CCTG AAT
GGTGCTTGATCCACTC TCAATGCCTCAACCAAA
8 P27 (TA)1s 45.0 60
CAAT ACA
TTGCTCAACCTCTTAC GGTGCATGTGCCTTATT
9 P43 (GA)23 43.0 60
CTTTCA TGA
CTGGGAGAAAGAAGA CAACCAAATCTCCTAAC
10 P51 (CT)i6 44.9 60
CGGTG AAGAAA
TCTCTCTTTCCCTTCCC GAGCTTCTCCCTTCGGC
11 P52 (AG)23 55.0 60
CTC TAT




TCAGCGGCTAAGTTTT TATCTCGTGGATCTCGT
12 P53 (AG)16 52.5 62
CCAC ccce
CAGTCTACCCAAGGA TCATCCAGGTATCTCCA
13 P58 (CA)1s 55.0 60
CCCAA GCC
CCTTCTCTATGCTGGA TTCAACGGCTGTCAGAA
14 P59 (AG)s31 52.5 60
TCGC GTG
ACTGGGTTCCAGATGC ACAGTCCTCCAACAGA
15 P63 (TC)x 55.0 62
TGAC CCGA
GGCTATTTGGGAATGC AGTTTTCACCTCATGGC
16 P71 (CTT)10 47.5 60
AGAA TGG
CCTCTCCCTCTCCAAC AAGCACGATTCCATTCT
17 P96 (CACCTC)s 52.5 58
TCCT TGG
ACATCCTTCAATCGAA GAAGCCTCGGAAAGCA
18 po7 (GGGGAA) 475 60
5 ACCG ACTA
ATCAAGTGATTGCGG TCAAGTCCACCTTCGAA
19 pog (AGAGGA) 45.0 58
5 GAAAC ACA
CTTTCGTCCTCGACAA TTCTGCCCTCGTCTGGT
20 P100 (CCCTAA)s 55.0 60
GAGG AGT
2.2 99 17 AR R84 2 R

K 20 XFSIAE 99 i REFt B by 48, LRI 2 214 DEEALRE AL 53, AR 5]

IR FEIRNEL (N A 4~26 4, PN 1074 (R 3) . AT 5194, P58 Al P59 7=/
AR AR Z, 261, P43 k2 (214 , SR H &N P63, XU 4
Ao B RCERFENEL (N 1E 1.668 3 (5[4 P27) ~11.887 2 (5141 P59) 2 [a], “Fi5k 4.461
4, S Z MG E SR (PIC) £ 0.366 6~0.910 6 2 [a], “FH¥I{E N 0.634 8. frik 20 Xt
19, 16 X519 PIC {H5>0.5, J& T = BE 25149, 514 P22, P11. P27 #1 P63 [¥] PIC
EIET 0.5, BT HEZEMLY, RUPESIY 2B ER & MR
Shannon’ s 5 B4 % (1D N 1.533 1, fmif N 2.8165 (51#P58) , &AK{EH 0.750 6 (5l
YIP63) « MELREIE (Hy) T 0.060 6~0.6263, F140.3409, MWIBEREE (H) 2
YE L 0.402 6~0.920 5,350 0.678 4. 8tk ZFEMEFREL (2D ZBIRTE 0.400 6~0.9159 2
], P34 0.6750, FBRXCEFRG B L 2 FE KPR S .

223 20 X SSR 5| ¥0AE 99 4 R FhF F K A5 B

Table 3  Polymorphism of 20 SSR primers in the 99 Neofinetia falcata germplasm samples
Bl SGIERM A KERIE Shannon's (5K MMAATE  WIBAARE Neis Mifs ZAMREHAE
Primer  Number of ESEe LR Observed Expected ZFEME Polymorphism
alleles (V,)  Effective Shannon’s  heterozygosity heterozygosity Nei’s gene information
number of  information (H,) (H.) diversity content (PIC)
alleles (NVe) Index (/) index (H)




P4 15.0 5.548 3 1.990 4 0.505 1 0.8239 0.819 8 0.7970

P11 9.0 2.0723 1.1632 0.404 0 0.520 1 05174 0.494 6
P16 7.0 3.0879 1.270 8 0.363 6 0.679 6 0.6762 0.6174
P17 6.0 2.7202 1.1639 0.060 6 0.6356 0.6324 0.5733
P22 10.0 2.8950 1.340 1 0.3333 0.6579 0.654 6 0.593 8
P23 10.0 2.5054 1.296 0 0.383 8 0.603 9 0.600 9 0.564 9
P24 9.0 3.6922 1.5182 02222 0.7329 0.7292 0.686 4
P27 6.0 1.668 3 0.860 0 02525 0.402 6 0.400 6 03797
P43 21.0 11.765 9 2.7051 0.444 4 09197 09150 0.909 2
P51 16.0 7.720 4 23511 0.4242 0.8749 0.8705 0.859 8
P52 7.0 3.460 8 1.4330 0.4343 0.7147 0.7110 0.661 4
P53 10.0 4.080 3 1.7357 02525 0.758 8 0.754 9 0.7313
P58 26.0 11.8800 2.816 5 02323 0.9205 09158 09106
P59 26.0 11.8872 2.798 6 0.626 3 09205 09159 09104
P63 4.0 1.9223 0.750 6 0.2828 0.4822 0.479 8 0.3828
P71 7.0 2.5355 1.1273 0.404 0 0.608 7 0.605 6 0.546 9
P96 9.0 2.778 1 1.3331 0.3939 0.643 3 0.640 0 0.598 0
P97 5.0 1.715 1 0.759 8 0.262 6 0.419 1 0.4169 0.366 6
P99 6.0 2.560 3 1.057 8 0.1313 0.6125 0.609 4 0.529 8
P100 5.0 2.7316 1.190 8 0.404 0 0.637 1 0.6339 0.5830
FHIME 10.7 44614 1.5331 0.3409 0.678 4 0.6750 0.634 8
Mean
value

2.3 99 43 X == 5 (8] 8 4% B S

T SSR 4 F bR ac v B S R IR Y Nei’s 846 FE 25, 99 4y X == B i 1) 38 4% 5 25 A T
0~3.919 7, “F¥J90.920 3; HH, “EIp5E" (No.82) HSXZEJEM (No.99) 2 [a]iEifkiE
B K (3.9197) , EGXRFABOK: ZAMMEIEAER N0, B PEHA (No3) |
A (No.8) Hli#fiz % (No.9) 5 ‘PiEY (No.4) . “RiEF (No.5)  “Eifi> (No.6).
‘HAEY (No.7) ZIa], 1X 4 ANt Fpsy o v & sk i Fls <R (No.11) Fl4hin’
(No0.55) 5 “E4’ (No.16) . “JAHRSF> (No.85) . “WRH’ (No.92) Z[i); “JRRE T’
(No0.32) 5F1l1’ (No.66) « M= JFFH (No.99) 5% (Nodd) . ‘HE’ (No.70) ,
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Fig. 4 Cluster analysis of 99 Neofinetia falcata germplasm resources based on SSR markers



x4

Table 4 Core genetic diversity parameters and inter-group genetic distances of 15

Z 15 DA RERBHR O BAE S 1S TR KR B AL B =

clustered groups of Neofinetia falcata

KRt T o A S AREEM MIRE WIEREG ZHNUER WAL
Group  Number of K% HE R i3 B T Genetic distance
germplasms ~ Number Effective Observed  Expected Polymorphis
ofalleles  number of  heterozyg  heterozyg m information
(Na) alleles (Ne)  osity (H,)  osity (H)  content (PIC) I \V4 XV
I 4 3.9500 32156 03125 0.660 9 0.6335 0.0000 0.5417 0.5121
I 1 1.1500 1.150 0 0.1500 0.0750 0.065 6 1.0614 09147 0.7321
111 1 1.2500 1.250 0 0.2500 0.1250 0.109 4 09228 0.8431 0.8338
v 4 3.500 0 2.707 5 0.500 0 0.5812 0.5554 0.5974 0.4602 0.4909
\% 19 6.300 0 3.789 3 0.403 8 0.6303 0.6118 0.5417 0.0000 0.3257
VI 14 43500 2.900 1 0.2857 0.534 8 0.5111 0.5183 0.4304 0.3552
Vil 2 1.800 0 1.630 0 0.2250 0.306 2 0.2779 0.7355 0.5585 0.4908
vl 6 2.5500 2.0126 0.2500 0.4194 03911 0.6575 0.4925 0.3989
IX 3 2.3500 2.0413 0.2833 0.4111 0.383 1 0.5532 0.5830 0.3388
X 7 3.2000 2.5418 0.364 3 0.4612 0.4373 0.6004 0.5913 0.3625
X1 6 3.9500 2.8489 0.3917 0.527 1 0.507 3 0.6183 0.4233 0.3027
X 2 1.700 0 1.610 0 0.1500 0.2812 0.2537 0.6041 0.6583 0.3509
X1 5 3.000 0 2.159 8 0.2400 0.4310 0.409 6 0.6660 0.5081 03110
X1V 6 3.0500 2.484 6 0.2333 0.456 9 0.430 1 0.5623 0.4154 0.2620
XV 19 48500 2.8133 0.4132 0.547 4 0.5255 05121 0.3257 0.0000
2.5 EAIR T

FET Nei’s W% IE B A FE 1 EABFR T (PCoA) 45 R Gor, BI 2 ANFEAFr (PCL1. PC2)
1] B AR SRR R IL 63.9% (PC1 BTRk%E 35.2%, PC2 TiHk% 28.7%) , A4 R0 WL i 6]
FIsAE AR R S BB R EY S (K 5) o PCoA 4K, 15 PMERKE

S ILHTE M 28 AR AE: AR 2 RREV. VL

XV 73 A AL B X ——RHEV
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Fig. 5 Principal coordinate analysis (PCoA) of 99 Neofinetia falcata germplasm samples

2.6 TROUE

K H 20 XF SSR G140 LK 99 AN K22 fh B b ) 92 A 5E A X 43T, T HL AR 1 3
A HEE S P ——FEES (No. 4) « “E4° (No. 6) FI*H#ES (No.7) , “H#” (No. 8)
Hel#i 2% (No.9) , “EHi® (No. 16) 5 IpR 4" (No. 92) ixX L& AH [ B I & Fi
it it — 2 i 1k S5 T R I AE O AH A 4 S0 5 5 AR IR I B N B BT o IS AR 4R
W5t Chttp://clidim/) B TR0 Fh B 0 M — B4R G0 5, FIEE T 99 AN K2 A
DNA fa 41 (MR 2) o A getd vl R XA =@M . mg. i, 86, i)
. AR ) R Bria et s (B 6) .
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Fig.6 QR codes of part Neofinetia falcata varieties
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3.1 K505 RIS L SR T

AWEFF 20 XF SSR GI XS 99 4 R 2 B T HEAT PEAL, 45 R WO BE AR 2R
PP B S CFH N=10.7, H=0.678 4, H=0.6750, PIC=0.634 8) , H 1 P58. P59.
P43 25| R H R S 2B (PIC>0.9) , &M A% E R ORI . A0 E
38 A% 2 FEPEFR A8 B35 & T Park £5(2018) 538 () 56 [ B A= X 22 Fh BE(Ne=2.15, H=0.42,
170.83) o WX —ZERFIAEERF— 2N LiEE 5 E RN EREE——
99 M4 kL ik 55 H g el 205 By B R R AR e N TR A SRR, BAERTAE A iR,
EMEEARKIANTLIE T, AMURE TR REEFA, i A a8 50 N T 87 14 41
G, BRTFEENEMERE R, B—rmmShEAR L gD MR giE R e
AR EE TR MR AL Y B 5 (FhEE S, 2008 MROLZE, 2017; HE3C, 20200 . [HA,
AW T8 I B L IF R 1) 20 % SSR SIAAE 99 A R 2% BT A ST F 214 A%
ML, PSR RBOE 1074, BF 16 MEEZEMESI Y, SHGE e, F
RSP A =P R A 2 BEVE Bt SR r G A g o BRI, RV I AR RG2S T I A B A
PR 0 P SR A 0, (BN TR B A OE ok 1 M I 5 B S e s, AR R EE TH
AR R, N AR S XS R T8 AR TR R BT T G BR E A
3.2 MPREISES R R HRBER 5 W B A5 LR

T Nei’s 4% BE B [ R0 Mk 99 4 Fst R 23 15 A8, RBERIr 5166
MRAL, R SRR A VER = GG BB TR A A S R, R
SR RS, 5 EJE R G AR & R E (P EREER T EEY SRR,
1999) , VEEIZRKEEZ N T HED s RBEVILLAL R AN T, BBEXVIRG QLK.
LAESE Z MR R A HAR AL LAV v 32, AREIL 1 & i rbond 0 B8 IR 1 0 i 4% . AR
Fror M (PCoA) Hi M AL bR Bt il FE 63.9% (ML 78 57, #— 536 7 288 % 70 1
AP . Young 25 (2023)3E T i 444 matK 5% ITS 541 % X 22 & M Hoilr 4 @ i 4T &



LR B NI IRR W, %8 YR Kl Rl 04 JR A R L OG i 1 R AR AL Cln i
RAD HA 8k, X5 AT I KRR 70 55 3R BRI SR 42 (0 4598 A HLEDILE
BEAN, F oy it A AR A BE D 0 (< v A S LA R, 4R NI L b E]
REN R 5 40« Wbk 28 BBt A% 79 RO R I s BEAT R o X — i 44 VR AL I R AE 22 Bl
Yy % 3 47 /£ (Hinsley et al., 2018) , FHARAJF P £ T o % BE 58 9 3 J A1 IR [A] i 44 Bk
Z 8 M. BT IUE RIET SSR FRiC 4l & KK S PCoA 70 #r, BERGHEML IR R 1 A
ISR R AR, il Pl B 5 MG A 42 S it 7 B0 TR s RIS, tokth 7 Uk al
WEZRGRAMAER. RZ RGN AL KRB, 20100 o 750 A9 S8 & 70 AL
AT BT PR DR ISR A o B ] 2 R ) A DO R, O JiE 8 A Tl o R S S A
RAMERCR M Vit 2 W%, BRILG R FHNENAER.
3.3 SSR #RSU B B MR 55 N P R

AWFFIET 20 X0 SSR GIH, FLIIMIEE T 99 iy K =2 M 5T ) B T s S0 Y R
Gi, IR RO R YRS B, X 0 FIE 92.9%. % B A 92 AN SRR R A X gy,
HAR 7 AN oM RS AE 1 Sm B, T — Pl s AR IR R B . B
Xof JRG 22 it ot 5 K AR M ) 52 A A B R B 5 S T [ TR A SRR AR X — B, AW SR
1) SSR fe St BG4 1t T % . FoE MR T . M TR STk, oFiase iR
BEmtEm . EEMHTNMRA CRIBARS, 2014) . 5 RAPD 25 B MEAric ML, SSR
A ic P 3 S A R A T T A A 48 00 4l 5/ B IR ES (Zhao et al., 2025), W15 S <7 H S
EAY P AR A 22 S, D R CR P AR A B T SR AR . RIS, AR ST — P
BT HESEREAR, KA. R, HE, RESRAE RS S TR,
85 7 ) S O B S, OO RG22 AR S AR 1) S B N 3

ZARSUEE A R N HAE, FEARFLCN 3 AT 1 e —— Pk
SN m i AR, BH LR AR ETISEL R WU B X R BB P, St
S BT, RS IC B S R LR AT B B RS 1R SR AR IR
R R AR S o, I EMSOR . dAh, Gl Lot R Rl S R AR BRI 4R 4L
RRAE, 38 AT A O VE , AT ARV RS N aR B A WIR R PRt PR . 45 b
AT AR U S S R AR R, B R HT A A T 3 R D R R
PR ELEDL I W R, A SEOUAR B SR RIS TR E R T TR E AR R
3.4 HARMBERE

BT R G 56 T A BB B 1) 1842 73 AT 5 SSR FRGUE M, iz U &
gimt st 7 E BRSO, MM E R . HEEART AR Z R ROy, KRR AT
B2 o 5T DA 4 T PP A 38 A% ARG AR, SSRFRAg R AR & R 1 X 43 B DA R« R SR A
FURAE 3 AT AR : — 45 & SNP 55 il B AR BEAT RS A AR M, SR T 50K
TRIET AU IR BAEHELE, I e B E AR KRR > M s =B TR0 4 B J R
RGN BRI PRI 5 808 R
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A. N. falcata ‘Houmeiden’ (Group III, medium-sized plant, pre-illuminated porcelain-white variegation, white
flower, jewel root ); B. N. falcata ‘Nishidemiyako’ (Group XV, fukurin (edge) variegation, white flower, mud
root); C. N. falcata ‘Cuiyuehu’ (Group V, mameba (bean-leaf), striped variegation, green root); D. N.

falcata ‘Mangekyou’(Group XV, green leaf, pink flower, mud root).
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Phenotypic characteristics of Neofinetia falcata
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Supplementary Table 1 Information of 100 primers
3149 L[ FPA(5-37) I FFHI(S-3") I8 B HEHIT
= Forward sequence (5'-3") Reverse sequence (5'-3") Product size Repeat motifs
Primer (bp)
No.
Pl AAGGATTAATGGAGAGCGCA GAAGGAGAAGGAAACCCCTG 280 (TC)is
P2 AGGGGACCACTCTCTCCATT GCTGTGTTTGGCTTAGGAGC 227 (TG)1s
P3 CCATTTCATGATCACACGGT GCGGGATCATTTTATGAGAAAG 247 (AG)x
P4 CACACACCGTGTTCCTTGTC ACTTTGGAAGCAGAAAGCGA 226 (CT)is
P5 TGTTCAAATATTCCACCCACTG TGTGTTGTTGTGTATTCGTTGTG 262 (CT)s
P6 CCATCTCCTTAACGCCAAAA CTCCTCTTCCTCCACAAACG 142 (GA)2




P7

P8

P9
P10
P11
P12
P13
P14
P15
P16
P17
P18
P19
P20
P21
P22
P23
P24
P25
P26
P27
P28
P29
P30
P31
P32
P33
P34
P35
P36
P37
P38
P39
P40
P41
P42
P43
P44
P45
P46
P47
P48
P49

AACGCTCGCCATGTTCTAAT
CATGGTGAATTTGGCAAGTG
CCCAAAAGTGTTGGCTTGTT
ATTGTTCGGACTACAAGGCG
CCTTATAGGCCCTTTCAGCC
ACTGGACAGACCTTGATCGC
CCTCCATCTCCTCCTTTTCC
CCTTGCTCTGATCTCCTTCG
ATTTCTCCTCGGGTCCAAGT
TCGACACCGGAGACTCTTCT

TCAATCTATAAGCAAGCCACGA

CAAGCAATAAAGCCTTCCCA
TGCTCTCCTTCCTGCAACTT
CTGTGCGTTCTCTGGTCTCA

TTAGAGAAGGGAACCAGCCA

AGCTGAGGGAGACAGAGCAC

GTTATGCCAGGGAAGAGCTG

GAAAATCCACGCTTCTCCTG

GAAGACGAAGAGCTCCAACC
AATGCCTGTGGAACTTTTGC
GGTGCTTGATCCACTCCAAT

CAACCTCAGCATCGCATAGA

AGAAGAAGCCGCATCACTGT

TTCCTCTTCCTCCATCTCCTC

TCTATGTTTCTCTCTAACTGTGCATT

CCCAATGGATTCTCCACATT
GTTGCTTGCCTGTTCCTCTC
GTACGGAGGTCGGTTGTTGT

TGAAAGAATCATTTTTATCTGCAT

AAACCCTTCAATGCATCCAG
ACGTGTAAATGCCTCCCAAA
CGAAGAAGCTCTTTCATCCG
CCGAACACGATTGCTTCTTT
CCTCTCTTCTGCTGAGCGAC
GTGGAAACTACCTCAGCCCA
TGGTGACTTTGTGACTTGGG

TTGCTCAACCTCTTACCTTTCA

TGCCTCTGGCACAAATATCA

AAATTTGACAAGTCACCATCACA

TGCCCTACTCCCATTCTCTC
TTCCAACCCCATAGAGCATC
CGAGGTCGGGTTGAAGACTA
TAAGCCAGCCTTGACGCTAT

CAGCTATTTGCGTTTCTTTGG

CCATAATCTCCTCATACCACAACA

AAAATATGTTGCAGCAGCCC
TAACAACGCATTTGGCTCAG
AGAAGAACCCAATCCCATCC
GGTCTCAGCTCCTCCTCCTT
TGAGCTCCACTCGACTCATTT
CTTCTCGCTATTCGTCTGGG
GAGAGGCGTTTGAGGTCATC
TTTATCGTTCTGCTCTCGGC
AGCTGTTTCTACAATGGGCA
CATGTCCATCCTTAAAGGCG
TCTGCACCTTTGGGAGACTT
ATTAGCAAGCCTAGTCGCCA
GAAGAGATTTGAGGGCGTTG
ATGTGAGAGAGCGGGAGAGA
AAGATGGATGGGTACAAGCG
TGAAGCTGCTGCATCTCAAT
AAAACCGACGGAGAAGGAGT
GCCCGGAATGTTTATTTGAA
TCAATGCCTCAACCAAAACA
GACCTCCGGTCTCTCTTCCT
ATGATGATGTAGCGTGCCAA
GCAGTTGAGCTTGGTGATGA
AGCGGCCTAATTAGCTGTTG
CTCGGAAGAAGTAACGTCGC
GCAAGATTCCTGTCAACGGT
GAAACTCTCTGAACCGTCCG
ACTCTTCTGTGCAGGCCATT
GTCCGGTTTCCATCTCACTG
CGAGGAAAATAGGCGACAAA
TGTTTTGACGCCTTCTTCCT
GAAGAGCTTCCGTCTGCATC
CCTTCGCTGCTCTCCAAATA
CATGTCAACCTTCCCGTTTT
TTAACCCGCAACCTTTAAGC
GGTGCATGTGCCTTATTTGA
GCACCACAGAAAGGTATCCAA
TGATAGGGAAGCAGCTCATGT
TGCGTTCAAGTGCTAAGACG
TGCTCTGTTGAGGACAATGG
GCAGATACCGAAAACGAAGC
AGCGCCTCCCATCTATTTTT

276
253
161
244
191
193
137
273
166
205
268
274
180
172
241
156
275
170
164
278
231
274
223
278
162
165
206
214
173
165
229
277
277
239
280
229
157
279
280
150
182
121
209

(GA)s
(GA)zo
(TC)is
(TC)as
(AG)is
(TC)o
(TC)is
(CT)ss
(AG)as
(AG)z
(CA):s
(AG)is
(GA)zo
(TC)at
(CT)
(TC)as
(AG)zo
(GA)s
(GA)
(TG)is
(TA)is
(CT)zs
(AG)is
(TC)at
(TC)2o
(TC)ss
(TC)ss
(CT)a
(TC)as
(TC)ss
(GA)
(TC)17
(CT)is
(AG)i
(TC)as
(GA)s
(GA)zs
(AT)is
(GA)s
(CT)
(AG)zo
(GA)s
(TC)aa




P50
P51
P52
P53
P54
P55
P56
P57
P58
P59
P60
P61
P62
P63
P64
P65
P66
P67
P68
P69
P70
P71
P72
P73
P74
P75
P76
P77
P78
P79
P80
P81
P82
P83
P84
P85
P86
P87
P88
P89
P90
P91
P92

CAAGTCAACTCAGACGGGGT
CTGGGAGAAAGAAGACGGTG
TCTCTCTTTCCCTTCCCCTC
TCAGCGGCTAAGTTTTCCAC
CTGCTCGAGATTGTGTCCAA
TTTTCTTTTCCATGGCTTCA

GGAATAGAAGAACTGCAGAATAAAA

CACACAAAGCATCCAACCAC
CAGTCTACCCAAGGACCCAA
CCTTCTCTATGCTGGATCGC
CCACCAACTTCTCTCGCTCT
CCCTGACCTGAGCGAACTTA
CCCTTTGCTTCAAAATTCCA
ACTGGGTTCCAGATGCTGAC
ACCTCTCTGCGTCAAAATGG
ATGTGATTCAGAAGGGCTCG
CTGGATTCATGATTTTGGGG
GAGAAGACTGCACCCGAAAG
GAAAAGAAACCCCTCCGGTA
AAAATGGACTTGCACCCTTG
AACGCCGATCTTATGCTGTT
GGCTATTTGGGAATGCAGAA
TAAAGCAGCGGCTAATTCGT
GGAACAGTTACTTGCCAGCC
ATGGAGCAGATCCACCAAAG
ATCTCTACGCAAATGCCGTC
GAAGGGGGATGAACTGGAAT
ACCACCGTGATCCAACTCTC
TCACCTGTCAGTCGCTTACG
TGTTGCCTCATGTGACGATT
AGCGATGGATCCACTAATCG
TCACACCAGCACCATTTGTT
ACAGCCATATATGCAAGCCC
AGCACCATCCACCTCAAGTC
TGAATTTCTTGAGTGCTCATCC
TTGCTATAATTATTCCCGCTGA

AAAGCTCATATTTATGCTCTAAATCAA

GAATCTTTCGCGGCTATTTG
AAAGGATGTTGGAGCCCTTT
TGGAAAAGGCATCATCATCA
AAACTTCCCACGAACACAGG

CTCGTCTTTCTCCTCCGTTG
GGTTCTTCGCAAGCAACTTC

TTTATTTAGGGAAGAAGGCCG

CAACCAAATCTCCTAACAAGAAA

GAGCTTCTCCCTTCGGCTAT
TATCTCGTGGATCTCGTCCC
TGCCAGACAGAAGCAATGAC
ATTCCTAGAGGGATGCGGTT
CAGGAGTGGGAGCACTGATT
AGCGCTCTTTATGTTGTGGC
TCATCCAGGTATCTCCAGCC
TTCAACGGCTGTCAGAAGTG
GGTTCCATGGTTCATATGGC
CCCTCTCTTTCTCACCCTTTC
CTTGCACTGGGATGAAGGTT
ACAGTCCTCCAACAGACCGA
GCAACGGAGCAGCTAGAGAT
GCCCTAAGAATCTTCCGAGA
GCACAGAACCAGCAGTTGAA

TCGTCTCATCTCTTCTCAATTCTC

CATTTTGCAATGGTTTCGTG
AGTACAGAAAGCAGGAGCGG
ACACCTCCGGAGAGTAGGAA
AGTTTTCACCTCATGGCTGG
TCGCAGCACCTAATTCATTG

GAAAACTCTTGTCCAACTTTATTTCA

GACTCTCTAGGAGCACCCCC
AAGAAGTGGCGTGGCTAGAA
CAAAGAGAGGACGTACGCAA
GAGCCGCAGACAAATTTCAT
TTCCCGACCCAATATCTCTG
GCCAGCAGACCCTATACCAA
AGTGGTAGAGGACGCCAGAA
GCAGGGAGTCAGAGCAATTC

GAAAACTCTTGTCCAACTTTATTTCA

AAGAGGTGTACCATTTGCGG
AGCAAAGGGTGAATCTGCAT
CGAAATGCAGTTCTCAATGG
ATGAGCAGCAGGACCTCACT
ATCGGAGGAGCACAAAAATG
TAGCTGACCACAGTTAGCGG
CAACAAGACGCAATGGAGAA
GTGGCAAAGGGAAGTGAAAA
CGCTTCCGATGGATTGTTAT
CTATAGGTCGGAGGTGGCAA

260
174
203
225
256
129
248
177
219
256
162
241
205
223
177
217
273
216
268
233
178
226
268
184
157
251
224
265
229
165
163
277
258
231
258
136
150
169
272
180
245
200
251

(AG)zs
(CT)is
(AG)s
(AG)1e
(CT)ss
(CT)as
(AG)a
(CA)ss
(AG)s:
(CT)2o
(CT)is
(CA)ss
(CT)is
(TC)a
(AG)so
(CT)as

(TCT)1o
(GAG)10
(TAA)n
(TGC)1o
(TTA)1s
(CTT)1o
(GAA)!
(TTA)wo
(AGG)n
(TCC)u
(CGG)1o
(GCO)n
(TCT)is
(TCT)2
(AGG)n
(ATC)1o
(TAT)10
(CCA)12
(TCA)uo
(CAA)»
(AAT)10
(GGA)1o
(CAA)s
(ACA)uo
(AAG)10
(TCT)1s
(CCACCT),




P93 CTCTCATGGGAGGAACCAAA GAGAGGTGTCTTGAGCCGAC 176 (CAACCA)s
P94 AAGGTGTTGCACATGGATGA ACTTGGAGCTCACTCCCCTT 275 (CCACAT)s
P95 TCATGAAAATTGCTCTGGCA GGTGATCATGTTCCTGAGGG 263 (CATCAC)s
P96 CCTCTCCCTCTCCAACTCCT AAGCACGATTCCATTCTTGG 210 (CACCTCO)s
P97 ACATCCTTCAATCGAAACCG GAAGCCTCGGAAAGCAACTA 212 (GGGGAA)s
P98 CCCAAATTACACAACAAGCG ATGCCACAGATTTGAAAGGC 218 (TAAAA)s
P99 ATCAAGTGATTGCGGGAAAC TCAAGTCCACCTTCGAAACA 197 (AGAGGA)s
P100 CTTTCGTCCTCGACAAGAGG TTCTGCCCTCGTCTGGTAGT 170 (CCCTAA)s
iR 2 99 4R = i B IK I SSR 4%k 5
Supplementary Table 2 SSR fingerprinting of 99 Neofinetia falcata germplasm resources
AT

SSR {RELA
Germplasm  SSR fingerprinting

No.
1 A232~235B177C175~185D269E99~115F259~261G171H217~2201127J179~183K155~175L325~332M192N2600199P236Q218R216S195T154~160
2 A235~237B201~203C181D269E145F259~267G169~175H2201147J185~193K163~171L325M196N2600199~207P230~236Q224R204~216S195T166
3 A237~248B181~193C175~181D269E145F259~267G167H2201145~152J185K171L325M198N260~2680199~207P236Q224~255R204~216S189T166~172
4 A241B193~197C185D286E145F259G169H2201152~170J169~191K167~171L323M200N274~2780199~207P233~236Q232R210~216S195T166~172~1
5 A241B193~197C185D286E145F259G169H2201152~170J169~191K167~171L323M200N274~2780199~207P233~236Q232~243R210~216S195T166~172
6 A241B193~197C185D286E145F259G169H2201152~170J169~191K167~171L323M200N274~2780199~207P233~236Q232R204~210S195T166~172~2
7 A241B193~197C185D286E145F259G169H2201152~170J169~191K167~171L323M200N274~2780199~207P233~236Q232R204~210S195T166~172~3
8 A237~248B181~193C175~181D269E145F259~267G167H2201145~152J185K171L325M198N260~2680199~207P236Q224R216S189T166~172~1
9 A237~248B181~193C175~181D269E145F259~267G167H2201145~152J185K171L325M198N260~2680199~207P236Q224R216S189T166~172~2
10 A235B193C175~185D286E141~145F259G167H2201154)193K173L323M200N264~2720199~207P233Q224R216S189T166
11 A235B193C185D269E139~145F259G167H2201160J185K 163~171L325M192N264~2700207P230Q224R216S183T154~166
12 A224~235B193C175~185D269~271E145F261G167H220~2241127~150J169~179K 155~175L323M194N256~2600199~207P233~236Q224R216S183~195T160
13 A235B193C181D269E145F259G167H2201164J179K173L327M196~233N2600199P233~236Q224R204S189T154~172
14 A237B193~201C175D269E139F259G167~175H2171150~152J185K171L334M 198N260~2660207P230~236Q224R216S195T166
15 A246B193~201C185D288E145F267G169H2201156J169K 167L325M200N2640207P236Q218~224R204~216S189T172
16 A237B193C181~185D288E139~145F249~259G169H2201145~176J189K 163~171L332~334M190~214N268~2720199~207P230~236Q218~232R216S189T166~1
17 A235~250B181~193C181D269E139F259G169H2201152J177~185K163L325M233~258N254~2680199P230~236Q224R204~216S195T172
18 A237B193C185D271E139F267G175H2201166~172J191K163~171L323M220N2600199P236Q224R204S195T166~172
19 A235~237B193C181D288E145F259G167H2201145~156J185~189K163L327M212~227N260~2720199P236Q224~232R216S189T166~172
20 A235B193C175D288E141~145F259~267G171H2201150~154J185K163~167L327M206N2860207P236Q224R216S189T166~172
21 A219~232B193~197C175~185D269E99~115F259~261G169H2201127J167~169K155~167L329M194~216N244~2560199~207P236Q206~224R2165195~207T154~160
22 A226~250B181~201C175~181D286E145F259~261G167~175H217~22011541175~193K163~171L325M206~231N260~2900199~207P236Q224~237R216S195T166
23 A239B193C181~185D288E139F259G169H2201152J193K 171L325M227N252~2700199P230~236Q224~232R204S189T166
24 A232~246B193C185D286E145F259G157~169H217~2201170J193K163L334M210N246~2700199P230~236Q224R216S189T154~172
25 A241B181~193C175~181D288E125~141F259G169~175H2201147J175~189K 171L325M194N260~2800199P236Q224~232R216S195T166
2% A230~232B177~193C175~181D286E139~145F249~259G167~171H215~2201154~164J177~185K 163~167L325~329M196~229N238~2600199~207P230~233Q224~232R216S183
~195T166~172
27 A232B193~197C175D269E139F261~267G169H220~2221127~150J179~183K163L329M204~238N254~2600199~207P236Q224R204~216S195
28 A232B193~197C175~187D258~269E139F261G169H2201133J173~179K 167L329M192~196N256~2600199~207P236Q206~224R204~216S195T160
29 A235B177C181D286E141F259~267G167H2201172J185K 171L329M202~240N2680207P233Q224~232R216S189T154

30 A219~237B193C181D288E139F259G171H217~2201154J179~185K163L.334~336M196N264~2680199P233Q237R204S195T166




31

32
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43
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45

46

47

48

49
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59

60
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64

65

66

67

68

69

70
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A232~246B193C187D286E125F267G167~171H220~2221156J165K155~171L325M196N260~2700199P217Q224~232R216S195T160
A230~237B193~201C181~185D269E139~145F249~259G167~171H2151154~164J177~189K163~171L325~336M229N260~2640199P230Q224~232R216S189~195T166
A232B193C175~187D269E139F263G157~167H220~2221133J165~183K163~167L.325~329M202N254~2580207P230~236Q218~224R204~216S195T160
A230~232B193~201C175~185D269E139~145F259~269G167H2151145~164J177~189K163~173L325M218~229N262~2740199P230~236Q224R216S189T166
A232B193~201C185D269E139~145F249~259G167~171H2201145~164J177K163L325M202N262~2740199P236Q232R216S189T166
A235B193C181D269E125F259G169H2201145~168J189K163~171L336M202N2620199P236Q224R204~216S189T166
A232B201C185D269E139F267G167H2171156J193K163~171L336M204N256~2720199P217~236Q232R204S195T154
A230B193C185D286E139F259~267G169H2201145J187K163~167L323M206N2600207P233Q212R210~216S195T166
A235~246B193C175D269E145F259G167~171H2201152~184J177~193K171L332M200N2700199~207P230Q218~232R216S189T172
A237B177C181D286E139~145F259G167H2201145~172J189K171L325M200N262~2800207P236Q224R216S195T172
A235~243B193C175~185D286E145F267G169H217~2201158~166J185K163L.325M218N2680199P236Q224R216S189T172
A232~235B197C175D269E139F249~259G157~169H220~2221123J177~185K155~175L325M204~240N246~2580199P236Q206~224R216S183~195T160~166
A235~246B201C175~181D269E139~145F249~267G169H2201152~156J191K163~167L325M204N2660207P230~236Q218R216S189T172
A232~248B201C181~185D286E139F269G157H2201166~174J187K171L334M227N260~2640199P236Q232R216S189T166
A232~235B193C185D286E139F259G175H215~2201152J187K171L325M240N270~2860199P236Q224R229S195T154~166
A232B193C185D286E139F259G175H215~2201152~166J187K171L325M240N270~2860199P236Q224R216S195T154
A232B193C175~181D269E145F249~259G159~169H2201152J179~193K163~1671.323~325M192~200N256~2680199~207P230~236Q206~224R216S189T154~166
A232~243B201C185D288E139F249~267G167H2201150J185K163L325M198N2640199P233~236Q218R204~216S189T166~172
A235~239B201C175~185D269E141~145F259~267G171H217~2201143~152J187K163L325M200N256~2640199P230~236Q218R216S195T166~172
A235~241B193C185D269E139F259~267G169H2201145J193K171L336M200N2840207P236Q218R216S195T166
A232~239B193C175~185D286E139F259G157~169H2201164J167K171L325M244N260~2680199P233~236Q224R204~216S195T166
A237B193C175~185D269E145F259G175H2201168J189K167~171L323M196N2680207P230Q232R204S195T166
A232~235B177~193C175D269E139F261~269G167H220~2241127J175K163L.329M194~202N2560207P236Q218~224R216~223S183T160
A235B193C185D269E139~145F267G167H2151154J185K171L334~338M190N2740199P233Q224R216S189T166
A235B193C185D269E139~145F259G167H2201160~168J185K163~171L325M192N264~2700199~207P230~233Q224R216S183T154~166
A237~252B193C185D269E139~145F259G167H2201168~172J189K171L332~334M204N254~2640199P230~233Q224R216S195T172
A232B193C185D269E141F259G167H2201164J185K163L332M200N2520199P230Q224R216S189~197T154~166
A237~246B181~193C181~185D269E143F267G163H217~2201147J169~177K163~175L325M216N2540199P236Q224R204~216S189~195T166
A232~237B177~201C175~187D269E139F249~259G167H217~2201150J173~185K167~173L325M198N238~2600199~207P230~236Q218~224R216S183~195T154~166
A232~246B193~201C185D269E139~145F259~267G169H2201152~174J185K171L325M200N256~2600199~207P230~236Q224~255R216S195T166~172
A232~237B191~193C183~185D250~271E141F259~261G169H220~2221168J165~175K155~171L321~325M210N254~2560199P217~230Q218~224R204~216S183~195T160~166
A232B193C175D269~271E125~139F249~259G167H222~2241127~1581167~179K167~175L329M192~202N2560199~207P236Q206~224R216S183~213T147~154
A235~246B193C181D288E141F259G171H2201154J189K163~167L323M198N256~2640207P233~236Q232R216S183~195T166
A232B193~197C183~185D269E139~145F259G169~177H2201158)179~185K167L325M190N2700199P230Q232R204S189T160~172
A241B193C185D288E139~145F259G167H2171147~158J185K163~171L325M202N2680199P230Q232R204~216S189T166~172
A237B193~201C181~185D269E139~145F249~259G157~167H215~2201154~164J177~185K163~167L325~336M229N260~2640199P230Q224R216S195T166
A232B193~197C185D288E139F267G169~175H2201170J185K163L325~327M202N2600199P233Q224~232R216S183T172
A235B175~201C185D286E145F246~267G167H2201154)J165~169K167L325M204N2880207P228~236Q224R204~216S189T166~172
A232B193C181~185D269E139~145F259G169~175H2171152J185K171L336M208N3040199P233Q224~263R216S195T166
A235B193C185D288E145F259G175H2171174J193~197K171L323~336M192~204N272~2860199P230Q224R216S189T154~166
A235~246B193C185D269E145F259G171H2201152J169K163~167L325M204N2900207P236Q218~224R204S189T166
A232~246B193C181~185D269E141~145F249~259G167H2201166J187K163L.334M200N2660199P236Q218R216S195T166

A246B193C185D269E145F259~267G171H2201152~156J169K167L325M200N2660207P236Q218~224R204~216S189T166~172
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A246B193C181D269E145F259G167H217~2201152J185K171L332~334M198~210N256~2620199P233~236Q224R204~216S195T172
A232~235B177~193C175D269~271E99~115F263G169H2201127J165~179K163~175L329M204N238~2460207P236Q206~224R216S195T154~160
A237B193C181D269E145F259G167H2201160J185K163L323M198N2740199P236Q224R216S189T166
A235B193C181D288E141F259G167H2201154~170J189K163L323M242N2600199P230Q232R216S183T166
A235B181~193C185D286E145F259G169H2201156~170J169~189K163~1671.325~334M196~204N272~2900199P230~236Q218R204S195T166~172
A235~246B193C175D269E145F259G169H2201152J185K163L332M238N2500199P233Q224R204~216S189T166

A235B193C181D269E139F267G175H2201170J189K163L327M200N264~2940207P236Q224R216S195T166

A230~237B193~201C175~181D286E145F249~269G167~175H215~2201145~164J177~185K163~171L325~334M231N238~2600199P230~233Q218~224R216S189~195T166

A232~246B181~193C185D288E139F259~267G169H2201168~172J189~193K1711.323~332M248N270~2760207P230~236Q224~232R216S189T166
A232~235B193C181D288E145F249G171~175H2201154~172J191K167~1711.325~334M214N260~2640199P236Q224R216S195T166~172
A232~246B193C181~185D269E125~139F259G167H2201147~154J177~185K175L.323~325M200N2680199~207P230~236Q218~224R204~210S189T172
A237B193C181~185D288E139~145F249~259G169H2201145~176J189K1711.332~334M190~214N268~2720199~207P230~236Q218~232R216S189T166
A235~237B193C181D286~288E139~145F259G167H2201156J185~191K163L.327M227N260~2660199P236Q224R216S195T172
A232~235B191~193C175~185D286E99~115F259~263G167H217~2221170J165~173K163~175L321~323M210N244~2700207~219P230~236Q224R216S195T160~172
A230~246B193C181D286E145F259G169~175H2201154)J185K163L325M198N2720199P236Q212~218R204~210S183T166
A232B193~197C175D286E139F259~265G167H2201133J165~183K163~167L.325~334M196N256~2680199~219P230~233Q218~224R216S183~195T154~166
A230~232B193C181D269E145F259G167H215~2201164J199K163L.332M202~206N2640199P230Q224R216S189T166
A237~246B193~201C181D286E139F259G173H2201152J181K171L323M192~200N2640199P230~236Q232~237R216S195T166~172
A237B193C181~185D288E139~145F249~259G169H2201145~176J189K163~1711.332~334M190~214N268~2720199~207P230~236Q218~232R216S189T166~2
A237~246B193~201C185D288E145F249G167H2201154J169~187K163~167L325M204N264~2900199P236Q224~232R216S189T166
A235B193C185D269E139F259G171H2201154J185K167L332M229N2500207P236Q218R216S195T172
A232~250B193C175D269E139~145F259G157H217~2201145~154J187~193K171L325M200N260~2680199P230Q232R204S183T166
A235~246B177~191C187D269E115~129F267G169H2201158J169~191K1631.325~334M204N244~2600199~207P236Q206~224R216S183T160
A235B193C185D269E145F267G169H2201152J189~193K163~171L325M200N2720207P230~236Q224R216S189T166
A232~235B193C185D286E139F259G175H2151152~166J187K171L325M204N270~2860199P236Q224R216S195T154~166

A217B175~189C195~203D269E154~161F257~276G167~171H2431125~154J173K199L308~332M200~210N232~2560223P213~226Q206~212R204~210S195T160~172
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