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Abstract: [ Objective ] This study aimed to discover SSR loci of Anthurium andraeanum L. through transcriptome
sequencing and develop polymorphic EST-SSR molecular markers, providing reliable tools for evaluating germ-
plasm resources, constructing genetic maps, and molecular breeding in Anthurium andraeanum L. [ Method ] Transcrip-
tome sequencing of spathes of Anthurium andraeanum L. cultivars of five colors using Illumina, and MISA was employed
to screen SSR loci, analyze their types, frequency, and distribution characteristics. EST-SSR primers were designed
using Primer 3.0. A total of 120 pairs of primers were randomly selected. After preliminary screening of three representa-
tive cultivars, PCR amplification was conducted for 22 Anthurium andraeanum L. cultivars, with calculation of polymor-
phism information content (PIC). Finally, the effectiveness of EST-SSR markers was validated by unweighted pair group
method with arithmetic mean (UPGMA ) using NTSYSpc 2.10e. [ Result] Transcriptome sequencing of Anthurium
andraeanum L. generated 22381 unigenes, with the total length of 34872210 bp, from which 11324 SSR loci were
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detected, distributed across 7705 unigenes, with an occurrence frequency of 50.60% and an average distribution distance
of 3.08 kb. The predominant repeat motifs were mononucleotide (24.55%) , dinucleotide (46.41%) , and trinucleotide
(27.69%) , with the predominant nucleotide repeat type of A/T (21.59%), AG/CT (37.73%) , and AC/GT (6.30%). SSR
locus lengths were primarily between 12-20 bp, with repeat numbers predominantly ranging from 5 to 12. A total of 7705
primers containing SSR loci were designed for unigenes, 7456 pairs of EST-SSR primers were obtained. Polymorphic
detection was performed for the 120 pairs of EST-SSR primers, in which 107 pairs successfully amplified (with the suc-
cess rate of 89.17% ), with 75 pairs of primers showing polymorphism. A total of 20 pairs of primers were further
selected, and the DNA of 22 Anthurium andraeanum L. cultivars was taken as templates for validation, yielding 16 pairs
of highly polymorphic primers (PIC>0.5000). These primers demonstrated excellent discriminatory capability for the 22
Anthurium andraeanum L. cultivars that were classified into four groups, consistent with traditional morphological classi-
fication. [Conclusion] SSR loci of Anthurium andraeanum L. transcriptomes exhibit high abundance and polymorphism,
which can be used for efficient molecular marker development. The developed EST-SSR markers show characteristics
such as high polymorphism and stability, providing effective tools for germplasm evaluation, genetic map construction,
and breeding assisted by molecular markers, which can facilitate genetic elucidation and cultivar improvement of major
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ornamental traits of Anthurium andraeanum L.
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(W38 2 L )21 % (Anthurium andraeanum L.) N
Ko BRI R AR A W G AR, W44 S 2
HLAE , J = HH R S I A5 30T DX, HAE AR IhR: (43
AR ) b FEE RSN ALK Rk
L R RSP AR AR, B I (B . E AT,
[ EL B A A ERET 2 Rl B A3 28 MU KA T
(MR AL, 20200) o SR, AE AR A, 212 (105
PR Bk [ Al g o ARk, [ N Bl Sk
Hh — S5 AR (g RUBE 55, 20225 AR B 45, 20225 Bl
BRIEAE 2023 8 SCFI4E, 2024) (HARIE AN £ o —
i, Fhl E R 2, BN E AR MERE K
SR, WER SR SRl AT R S0 RO et %
PR B ISEA M B, SR B 2228 R i
FELLE R T R A SR (AT, 2011) .
S FARCE AR IR T ) T H Hidh SSR RIH:
HA IR 28 B &2 (PIC) & R Pk
I FEREH AL A )2 HI 515540, B
Yy A% R 5T R N F )92 9 43 F AR Z — (Zhu et
al.,2009) . SRIMi , fE 55 SSR 73 Thric T & 4715 A
W A RCRARAR IS, BER = I R AR
(18 | B Sre 2HL B30 () AR EBUAE A5 T N 25 5 R 2, AR
o e S AL e BHl O & 2R T R R R A AR &
(EST) ) SSR# A543 F4#ic (EST-SSR) , AN B ikt A
FLIN 2 DNA ARG S X A9 T4, 18 B4 S5 Th g LN
FHRER (FARIR5F,2016) [ AT AT HE R ] H T4L 2
S FARC T & KO R e S —E R, B4
LT R 2R TR AR 213 k1
WAL SRR RS R K TR, R

(5T 3 B3 FAL 505> FARic 8K (RAPD . SRAP
), RS0 (2005) 2K F RAPD 43 FARic X 74-4€
TOAH T A L1 2E ShFh AT i8S 2R AT, S5 2R R W
AR S ATy N e Sl A SB[V el B
1 56 FR AT 5 S (2011) B AR 514 Hr ik 1 21
X 225 R 1 SRAP 5| W) H T 41 3 55 45 6 RAF5T
T2 (2013) FIH SRAP 5 | #%F 33 44T 3 iy Fr itk
P07, T 26 XF 2T 14, 3 314 R 2345
PEAAT, FF LI 2 A0 oRp OF 56 22 R0 B ek
FEVMEG KA. ME S FARICHE AR LR,
ISSR 73 FAmic R B i i 2 8t MR e el 1z
N FLLEDT . P OHESE (2020) FHE A1
SITH e 10 £ ZBPEISSR 514, X 56 421 4 iy
FhHEAT AL 2 REE 20T, 45 SR A PR2T % ) b ) i A
ZHME R, 28 EIK95.96%, HRELGERE
WA A AE A OCPE . BEJS , il D7 4
R EREEIES T 2035y FAMCHF Rt AR B B, 40
Wang Fl1 Chuang (2013 ) % T NCBI 4l /5 i 2 7 19
AEIE F 8 P85 SSR B4, FH T % /8 41 3 A
fiB 7k B 45 (2015) FF21 % i Fi Alabama [ 5% 205X
PEIF % SSR 43FhRic , i vE Hh 22 X 2 A 47 EST-
SSR 5|4 ; ¥ 45 H (2016) F& T 75 AU 21 2 5 Fh (Mys-
tral) FILJC A AU LT 2 i Fh ( Alabama ) 74 s 40 80 , T &
e 14 %5 2854 EST-SSR 514, WL AL F IR
)5 FhRic il B B4Rt T T 5 PR (2018) Fl
FHTATAJE R 2H I 1 (SLAF-seq) 3 AR X413 F AL REA
AT, H I & SNP 43 Fhric, ik it 42484 1%
A SLAF % H Tt G ity dt . 55T
ICHI EE , SSR 43 FARiC 78 41 3 WF 58 v R B AR 3
(1)SSRIFFHRiC 281k , BRI A X I3 R % K &R
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B3I By it B (Zhang et al., 2014) 5 (2) SSR 73 F#ric
FaE PE A, R 58 45 2R & & % & (Varshney et al.,
2005) 5 (3) 3 THE 40 & EST-SSR 7 FH5ic 5
IREIE R B A OC , A B T 5 2R IR L PR %) 22 o Fn
i (Gupta et al.,2003) . #R1M, 2421 % SSR 4+
FRIC A TF K AT T I — S PR AR LA SSR 7 FAnic AL
AT AN AR XE DA 2 e R s A 1 7 oK
(F2R4,2012) s AFEIWFFEE FF & 1) SSR 43 F-FRic ik
= Z 4G ] H P (Wang and Chuang, 2013) 5 K £
HSSR 43 F A it A 5 H BB PR bR ST W A S B
(P8 E,2016) o [ ABFFEYI AL [T 4F K, Bl A )7
FEAR B PR RN AR BEAR , 56 T 4 SE R 4 A 5%
M FFIF & SSRATFhRic B e, BARETT
K — & BUE Y414 SSR 4 FhRic , B E IE 1)
SSR 4> FhRic 22 JE T B — Al SR T &, 8 M
2%, AF WL % EST-SSR 73 FHRicAl) i A 2 il 3H
AR, AR IE &Y FE & EST-SSR 4> T-ric o [ #ULfi#
PR 14) S ) R )3 2ok X6 5 AN S TR A €20 25 i A 1) s
SR BUIEAT i ST, RG A8 5% 47 5
() SSR AV A5 B, ik th 2 A EST-SSR 5149, &
IR M  ERYL 5 EST-SSR 43 Fhric , M
AT JRLL A BT G IR8A% Z A 0 AT LA B s A
KIS 2 o hnic i B &R AR O n) T R

%1 LIHEST-SSR EATMSAH GMHEL

.
1 #RE5FE
1.1 RIewrat

HE AL R 7 At HAL S SR AR UL i A
FOULAE it 48 22 A 2L FP 5T (3% 1), 1l T EST-SSR
SRR BRI
1.2 HiREskiR

STV RL 7 B AT 21 2 PR ZH X AN ) 4
A/ L E 21 5 R Y B R R4 T Tlumina (=5 38 S VR B
WP o NI S 2 0 e 80 v BB 5 A 205 it o [ BT 437
L5 (2 fm) b 5 Ol o) .S EF(HA) .
AR LT (R €)W A iidn (5540 ) B 101 iy i A
o ZBFEHUMBRN A= B AR B A7 BRAA R A 75 5
7, I8 1 denovo J7 ¥4 PFREAH 2] Unigenes, H1E
S22 SSRAS 5L K 15 | i Ao FE A Al
1.3 SSRfLmfHER 5| ¥i%it

K JH MISA 525 4% SSR i/ £ (https://webblast.
ipk-gatersleben.de/misa/) , 2 B0 B AR UE < FRAZ AT R
(Mononucleotide) . —#% 12 ( Dinucleotide ) . = #%
1% (Trinucleotide) . VU 111 (Tetranucleotide) \ A% 1T
12 (Pentanucleotide ) Fll 7S #% 11 12 (Hexanucleotide ) fix
R YRR 10.6.5.5.5F15, K Primer 3.0
it SSR G149y, 17 4 K Bl 8~30 bp, GC & &y

Table 1 Materials of Anthurium andraeanum L. cultivars for polymorphism analysis

4’5 Code £ B Name S Source )46 {4 Spathe color
1 ZR-UNEE Green Jade R EAF I BE ZIf(47A)

2 21 K # Scherzeranum WAL P A PR ] 2145,(45A)

3 JEURfAE Al Wild Anthurium iR 4(5,(146B)

4 £1 A finjill Bugatti Red I RS BRHE A FRAF] £1{4,(46B)

5 447 Princess Amalia Brilliant FERR 2L P A PR ) (L0 —H—5%)
6 25 Royal Champion FL B ZetHAE e 22 BR A ] £146,(N45C)

7 fif B 53307 Princess Alexia Red T AR I R A B A v £1{2,(45B)

8 17 White King FE B LA AR bE 2 A7 B2 ) F {5 (NN155B)
9 BHA Z 41 Mingnong Xuanhong ZHH R BLZEFIEBE 21{5,(46A)

10 FEAE Xiangmeng I RIAET T £1.44,(45B)

11 FIAELE Livium R AE P Z AT FRA H(Ra—H)
12 Wiz ¥ Red Miracle FE PR ZEAHAE P AT PR ] 216,(53C)

13 % 1 #% Baby Orange EL e tHAR e 22 BR A ] HEa,(44B)

14 B4 Fk H Mingnong Qiuyue AT R B ZEAFIEBE Ao (4T—4%)
15 21 J& Princess Alexia Elegance AL Z AT FRAF B (H—41)
16 PEBELL Cherry Red JTINAESFWFTE e HE(54B)

17 BT 5% Rainbow Champion I IR i R R W B (a—r)
18 AHK Liange WOl R =TT B 2745, (N45C)
19 RELT Cavalli [ W2 AHAE B 2 AT B ) £16.(64B)
20 WK Z Esudo FERHZEAAAE P A PR ) 2144(52A)

21 B JE # ik Minnesota F A AL P 25 PR ] 21 46,(44A)
22 #iiz Fuyun JIMAETFAIFGE oL 21{4,(45B)

AR JHHEE B R 202 4 H A0 (RHS Colour Chart, 2015 4F D #HATINAE , 355 W07 b RHS (K 4 5
The color is determined using the Royal Horticultural Society (RHS) Color Chart (2015) , with numbers in parentheses representing the RHS color

chart codes
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40%~60% , HLiE iR KR (Tm) Sk 55.0~65.0 °C, Tl
PP A 100~300 bp.
1.4 EST-SSR5|#)i# i R IEE

MW 2H FFERLEE 120 X1 2 Ky 18~24 bp H.
Bl 5 B & YR B0 2~4 YR ) SSR 514, R FCAR M 1 A
WIEARGIRA T A IR A BRI
AR I B 25 1 3 203 S R R AR bk (AR
T, AR AL, R R BEJE 0T, 260 ) 52 DUAE (R k 2458
T, /INBR Y, 28 BR R 0, 88 €5) RN U TR (R b 2458
Ffr, v AR TR, P AR BRIEDE I, 28 0) A i, XF SSR
SIYBEATIR G . W5 22 ANLLEE F R (36 1) Xk
SIYIEATEGE . 22 A2 b A b A s e Bk
Yo BRI A bR L R (RHS) 7 HEXT . 21
LN 2] DNA HEHCR F OMEGA i #) 3[R 21 2 5
W& (LR E AR A BRA R ,R6733) , R H
1% Bt fig 4 FE 3K K6 BioDrop #A 3 & £ A% R 43
BT AR TN DNA J5 52t v B, 98 )5 JC 1 ddHLO #%
DNA B 5 e R B 22 20 ng/uL, T--20 °CIRAE45H]
PCR W AR Z P 8RR 1 B P kRS N 2 ) 4 1) 2
(2024) ) 51k
1.5 EST-SSR3|[#ER KN

5, RN T2 1 77 % SSR T3 2ais ik
1r ookt , B 40 oh 1, JEARH I R 0, #a
O/1JER% . BT , A3 Anderson 25 (1993 ) 7 a0
SI¥IH PIC. fie), M NTSYSpe2.10e HEF 7814 56
FOHT, VI R R] 4 35T AH AL R £X(Dice simi-
larity coefficient, DSC) , Jf-ifi i3 SAHN F2J¥ i 3E

I 11324 4> SSR 7 5, SSR & A 1% g 34.43%,
SSR H B2 4 50.60% ; FoH AT 5206 5% Unigenes {2
£U5 14> SSRAV £, 2499 4% Unigenes &4 24~ M L) |
SSR {3/ 5., 3 AN 1434 2% Unigenes 5 A %2 4 % SSR
i (FR2),

PR IR SR IR T A kA
) 32 B R, 7 SSRAE) 98.65%, Hirh LA
TR E R IS N LR, N 46.41%, TR
MR EE LR Z, 505 27.69% Fl
24.55%. VURZATR A% R A/ A T e o i 257
SSR & H /D, = BRI 1.35%. M43 B 25 R
F ARV E A AU AT R 4 434 B 45 AN AH [H], SSR
(R A N Y N oy N O < X
4 1835.38 kb, Fe/ M3 ATIEEY 6.64 kb, V14141
FEEE A 3.08 kb (3 3) . AARIEEAAEEH Unigene
MKEE(34872210 bp & LA SSR AV S A (1132441 )14
0o AR BRI 2 A A B A R
T, B4 280 K 2 F1(214030.66 bp) B LR
SE(11324 4 )RR
2.2 HEHRASSREF S EFE

i 4 AT, DNZT 555 5 2H SSR AP R R,
11324 4~ SSR v/ s5 M) B 84 Fih & &2 KL Jp 5 A, Mg
TR AR AT IR VU IR L HAZ TR FIoS
MR EE A A 2.4.10.21 13 F134 Ff; N SSRE

FR2 OEHFEASSRAERER
Table 2 Information of SSR loci of Anthurium andraeanum L.
transcriptomes

27 Type $0{d Value
RT3 (UPGMA) T RG R B MEEG R Unigenes 830 22381
Total number of unigenes
IEINEN Unigenes 4K (bp) 34872210
Total length of unigenes
2 %%55}*}? SSR iz 5 5 11324
Number of SSR locus
2.1 AEHFAPHSSRASHER SR 437 SSRAV 1Y Unigenes %4 7705
. R Number of unigene containing SSR locus
258 LN Y 3R A5 22381 4% Unigenes, G K& £387 24N F SSRAV A9 Unigenes %1 2499
Fr . T Number of unigene containing more than two SSR loci
34872210bp. FI| ] MISA # A%} if A Unigenes #17 7541 SSR {4011 Unigenes 5K 1434
SSR {j ,lf_;T\ %*ﬁ " éﬁ %Z{ f)’ﬂﬁ 7705 % Uni genes EF' ;j\:ﬁ Number of unigene containing compound SSR locus
x3 TEHFARSSRER HERNHINE
Table 3 Type, number, and distribution frequency of SSR of Anthurium andraeanum L. transcriptomes
EivESi $H Hitb (%) I3 (%) S3AiES (kb) S3 A (bp)
Repeat type Number Proportion Distribution frequency Distribution distance Distribution length
Y H R Mononucleotide 2780 24.55 12.42 12.54 11.77
AR Dinucleotide 5255 46.41 23.48 6.64 22.30
ZHZTTHR Trinucleotide 3136 27.69 14.01 11.12 18.59
PURZFFR Tetranucleotide 90 0.79 0.40 387.47 22.53
TiA%H 12 Pentanucleotide 19 0.17 0.08 1835.38 31.54
TR Hexanucleotide 44 0.39 0.20 792.55 72.69
ST Total 11324 100.00 50.60 - -
(i Average - - - 3.08 18.90
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WRE , A TR E AR oA 2 Fh SR, Hih A/T 28
AU T R e 2, 1 24451 (21.59%) ,
C/GEHULA 3351(2.96%) . — IR EE HILH
4 FhZERL Hor AG/CT 2880 H IR e 55, M 37.73%
(4273 %) , H & AC/GT 25714 6.30% (713 ¥k ) 1 AT/
AT 57 2.15% (244 1) , IR AL AIR A 2R CG/
CG, U} 0.22%(25K) . —HBIFTRESL A 10Ff
F R, Ho AGG/CCT 270 H BB K fe i, M 6.91%
(782 Y% ), Hivk J& AAG/CTT 2571 4.87% (552 %) .
AGC/CTG 2 11 4.84% (548 YK ) 1 CCG/CGG & %!
4.19%(475%) , Hfth A/ b . PURAT IR 2 oA

R4 AEHFZATSSREFNS

217, AAAG/GTTT . AGCG/CGCT Fl AGAT/ATCT 2
R 32 S A, A R A 0 R 0.12% (14 1K)
0.09% (10 YK ) F10.08% (9 ¥ ) , Hifth & A4/ 1
MR oA 13258, H AAAAC/GTTTT
I AAAGAG/CTCTT 2R H BN R £c 22, 3574 0.03%
(%370, H & AAAAG/CTTTT Ml AGAGG/CCTCT
A 4170 0.02% (45 2 1K) , HARRTU N 1 IR, 7S
HREE N ILRE A 34 MR, Hdh ACGAGG/
CCTCGT . ATCGCC/ATGGCG HI AGGCGG/CCGCCT 2
T IR A 5, 194 0.03% (48 37 ) , HiAth 2 114
ANt 2K

Table 4 Distribution of SSR motifs of Anthurium andraeanum L. transcriptomes

H A Hy ERWEL HBUATR (% ) | H A 27 Hy EEWE B (%)
Repeat type Motif Repeat Occurrence ||Repeat type Motif Repeat Occurrence
number frequency number frequency
FZATIR A/T 2445 21.59 AATCC/ATTGG 1 0.01
Mononucleotide C/G 335 2.96 ACGAG/CGTCT 1 0.01
THEATIR AC/GT 713 6.30 AGAGC/CTCTG 1 0.01
Dinucleotide AG/CT 4273 37.73 AGAGG/CCTCT 2 0.02
AT/AT 244 2.15 AGATC/ATCTG 1 0.01
CG/CG 25 0.22 AGCTC/AGCTG 1 0.01
AT AAC/GTT 74 0.65 AGGCG/CCTCG 1 0.01
Trinucleotide AAG/CTT 552 4.87 AGGGG/CCCCT 1 0.01
AAT/ATT 60 0.53 ANIZATTR AAAAAC/GTTTTT 1 0.01
ACC/GGT 283 2.50 Hexamer AAAGGC/CCTTTG 1 0.01
ACG/CGT 164 1.45 AACAGC/CTGTTG 1 0.01
ACT/AGT 27 0.24 AACCAG/CTGGTT 1 0.01
AGC/CTG 548 4.84 AACGAG/CGTTCT 1 0.01
AGG/CCT 782 6.91 AAGAGG/CCTCTT 1 0.01
ATC/ATG 171 1.51 AAGCCG/CGGCTT 1 0.01
CCG/CGG 475 4.19 AAGCGG/CCGCTT 2 0.02
PUAZTT IR AAAC/GTTT 2 0.02 AAGCTG/AGCTTC 1 0.01
Tetranucleotide AAAG/CTTT 14 0.12 AAGGAG/CCTTCT 2 0.02
AAAT/ATTT 2 0.02 AAGGGC/CCCTTG 1 0.01
AACC/GGTT 1 0.01 ACACCC/GGGTGT 1 0.01
AAGC/CTTG 2 0.02 ACCAGT/ACTGGT 1 0.01
AAGG/CCTT 5 0.04 ACCATC/ATGGTG 1 0.01
AATC/ATTG 2 0.02 ACCCCC/GGGGGT 1 0.01
ACAG/CTGT 5 0.04 ACCGCC/CGGTGG 1 0.01
ACAT/ATGT 6 0.05 ACCTGG/AGGTCC 1 0.01
ACCC/GGGT 2 0.02 ACGAGG/CCTCGT 3 0.03
ACGC/CGTG 5 0.04 ACGCAG/CGTCTG 1 0.01
ACGG/CCGT 2 0.02 ACGGCG/CCGTCG 1 0.01
ACGT/ACGT 1 0.01 ACGGGG/CCCCGT 1 0.01
ACTC/AGTG 5 0.04 AGAGCG/CGCTCT 1 0.01
AGAT/ATCT 9 0.08 AGAGGC/CCTCTG 1 0.01
AGCG/CGCT 10 0.09 AGCCCC/CTGGGG 2 0.02
AGGC/CCTG 2 0.02 AGCGGC/CCGCTG 1 0.01
AGGG/CCCT 7 0.06 AGCGGG/CCCGCT 1 0.01
ATCC/ATGG 6 0.05 AGGCGG/CCGCCT 3 0.03
ATCG/ATCG 1 0.01 AGGGCG/CCCTCG 1 0.01
ATGC/ATGC 1 0.01 AGGGGC/CCCCTG 1 0.01
FAZATTR AAAAC/GTTTT 3 0.03 ATCCCG/ATCGGG 1 0.01
Pentanucleotide AAAAG/CTTTT 2 0.02 ATCGCC/ATGGCG 3 0.03
AAAGG/CCTTT 1 0.01 ATCGGC/ATGCCG 1 0.01
AAGAG/CTCTT 3 0.03 CCCCCG/CGGGGG 2 0.02
AAGGG/CCCTT 1 0.01 CCCGGG/CCCGGG 1 0.01




64 BRI S . 4nE #5548 SSRAR B RAER S5 FARILIF A

<1779 -

2.3 AEHFHABSSREERHINEFKE

SSR KB AR i T H B FOTIR B 25 7 0 A
WFIE R P, 415 5540 SSR T B A B 5 L T
i T A R~ S AT TR T A 257 SSRAV 1Y
e BN AE 5~T0 9K, EBAE R E5~12 1%,
PRI AR = AR S E A 10~70 7K
6~42 AN 10~23 I, AR H IR R h 5~18 K.
AN R H 5 ) SSRAS i, Hrp H &2 10 YRR 1Y
SSR I Z , M 17224~(15.21%) ; HIR EE 6 Ik
SSR %Ht M 1701 4~ (15.02%) . HE & 5 YR ) SSR %t
F15774~(13.93%) H & 7R AY SSR A A 11704~
(10.33%) .E & 11 A SSR K& 4 990 1~ (8.74% )
A 8 YR SSR A 958 1~ (8.46%) \HE & 121K 1Y
SSR # ik 676 1~ (5.97%) (H & 9 YK 11 SSR Al iw: Ky
6191~(5.47%) , H5 13 LA E 1) SSR Fim R/, &
WKy B A A OB 1S i, SSR K i & T
D(KS).

SSR K AL R 2 A A M EE RN R, 40
G SR A H T AN EE R 10~385 bp, K
24.99 bp, K JEF/NT 12 bp 1Y SSR 5 HH 16.11%
(1593 4~) , K 2k 12~20 bp ¥ SSR (5 e f &, M
48.12% (4759 1~) , K J& 4 21~30 bp Y SSR (i [L2H
16.91% (1672 1) , & 2k 31~40 bp 1 SSR i o4
6.71%(664 1~ ) , K A 40 bp LA -9 SSR % Heg /b,
F12.10% (11974 (K 1),

2.4 4IZEST-SSR 3|4k K IGIE

X £ 4 SSR AV 5 1% 7705 /> Unigenes #4754
Beit, ahifit i 7456 X+ EST-SSR 5[ #) . Mk —3
YO ELT 4 EST-SSR 5|4 i o] FH A R , Db i
BLIE H K B SRy 18~24 bp HLAS KL B &2 Y8 2~4 1 EST-
SSR G147 120 %, AR RS HY AR AL 0 JE F AL (A3
FETE I 25 5 0 3 /203 R (Rl 5 DLRS

RS AEHRFAPSSREFNESRBHH

R TFCHN ) ) DNA A8t 7541 PCR 973 B0 1iF , 45 2R
([ 2) @R, 107 X 51 P Red 44 440t , 9 38 i 2l
RN 89.17%, Horpr 75 XF 51 W RETE 3 LT3 Fh Ffh
P 2351, Z3PE R R 62.5% , IR H 20 X
TS MY EST-SSR 5141,

FIH 22 A4S0 2 S A%t 20 X EST-SSR 51 ¥y k47
BRUERIE, 4558 (3 6) 7R, PIC 4 0.2500~0.8347,
24 0.6830, o, 16 X5 51 M HAT L A
(PIC>0.5000) , 4 X} HA5 rp i 2 35 M (0.2500<PIC<
0.5000) . FIFH 16 % = 2241 SSR 5| H %} 22 41 %
mn AEEAT IR A, 45 R (81 3) {75 , 76 DSC 24 0.38
Aab , BEAR T SR 2SO0 DU R ISRE | I SRy L ot o
N TERE R I A AL AL 21 52 W b s TSR R S A
AESR RN ZT R 5 TVSHE R i A A el A S A
Forp T TV 2SR SR A AR b o 5 0 57 B, 5 AR
st A% 2 S0 W S A S N 28 (128 5 Hea Ak
an AP (T8 B . FEIEREEN , 24 DSC 4 0.69 1,
RO L) A a8 a7 — 2R
M R — M, e W3 4 52 €0 i ) EL A 55 v 11
BAGAHIE . 16 X7 EST-SSR 5 | 4 % 21 3 Fob Jot 1)
R R GE GV A3 —50 UEEZ 5 1A
BIE T EMTR I RE R IEWT . A RIS F
T TR A TIT & SSR 2> TARCH AR BRARAELT
SR AT AT
3 g

M T L0 W 05 % 5 4 H g AR Fh, A
FHHAE SEAH BRI & SSR 20 FARic & S Bl m akbnic
T &% B 1 153842 (Unamba et al., 2015) o AHF5E X
S ARG LT 5 i b I R A T S Al T, 3K
1% 22381 4% Unigenes (&4 {< 34872210 bp) , SSR 117 1t
K6 2% S 5 7, 34.43% [ Unigenes (7705 %) & A3

Table 5 Distribution of repeat number of SSR motifs of Anthurium andraeanum L. transcriptomes

TG HA 4 BN Repeat number it
Repeat type 5 6 7 8 9 10 11 12 14 15 16 17 18 19 20 21 22 23 24 >25 Total
HUZTT IR 1287 551 286 170 135 104 73 43 31 24 21 9 10 9 1 26 2780
Mononucleotide

TR 947 730 675 550 368 393 382 115 126 114 132 124 97 89 71 67 49 44 31 151 5255
Dinucleotide

— AT IR 1483 724 427 278 67 63 44 8 7 5 3 4 2 3 0 1 2 3 3136
Trinucleotide

PR 57 18 7 2 1 3 1 90
Tetranucleotide

TR 2 2 21 1 19
Pentanucleotide

ANEHTR 25 10 4 2 1 2 44
Hexanucleotide

Jit Total 1577 1701 1170 958 619 1722 990 676 297 270 223 208 171 131 116 92 77 61 56 32 177 11324

5 (%) Proportion 13.93 15.02 10.33 8.46 5.47 1521 8.74 5.97 2.62 2.38 1.97 1.84 1.51 1.16 1.02 0.81 0.68 0.54 0.49 0.28 1.56




<1780«

B Rk F R 57 %

SSR i 4, , & B 11324 4~ SSRA3i 5. SSR Ay H B
4 50.60% (F-J %5 1.98 kb Unigenes ¥ 41 75 1 4~
SSR) , B K 734 %5 B £ 24 15 3.08 kb 7% 1 > SSR, %
ARG S A7 5 WP A7 e =F 5 1 SSR A A i, Hi
PR TN T 2L 5 S 217 51 1) SSR 73 AT 45
AR K BIAE (2015) & B AH ' Alabama (1) SSR ) 2H
PR 12.17%; 6 55 55 (2016) % B A Mystral Al
Alabama [ SSR i B 4ii %8 hy 13.33%; K & H: 45
(2020b) & B & F Alabama ) SSR Hi 3 451 & Ky
18.13%. AN [H] SSR H BN %) 22 5 ] RE Sl
FPHEAR B S 2 B A VR i 2 53 F1 SSR i e A 1
4 % (Bliss and Suzuki,2012) . 5HAWM YA, A<
F ¢ P 213 SSR (1) H B4R % (50.60% ) 1= T — F Afy
(44.91%) (B L4 ,2019) 411 (25.52%) (B P14,
2019) | 3 4k (45.71%) ( T 2000, 2020) | = J& #H )
(20.84%) (P45 ,2020) AR D25 (24.65% ) (PR A H:
25,2020a) A1n(14.74%) (ZBEFAEE,2021) BFF94E
(28.20%) (£h B S, 2022) FAIR AL (13.02%) (184
PH 45, 2025) , {H AL T 4l £ 14 (68.55%) (X 5 it ,
2019) EE LI (55.75% ) (FBEE, 2021) 54 . 3%
KT, 21555 40 SSR Y FA A T4 B K
SIS SSR L T N Fm , AT
e~/ AT IR B 2 u A R L R ST —

500 bp
400 bp

300 bp

200 bp

100 bp

500 bp

400 bp

300 bp

200 bp

100 bp

MR B A2 2, (5 SSR AR 46.41%, Hik o =
¥ R A2 25 (27.69% ) Al B A% T iR B 58 2K Y
(24.55%) , = F 4 5 SSR H%11 98.65% ; VAL 2
FA% A BR RS A% 4 1R 2 R A i /D, o il o
0.79%.0.17% F10.39% , 54 JE (W45, 2020) T
F(HRE B ,2020) AT G, 2021) 2 FELIHK
(FPER,2021) JKEEBRALZ(XEEREE, 202D F K2
FIY) A R T 2R A S S g 4 SR —
. MOAMFRERW, WA EY SSR (1 F
SRR T SRR IR B A A 9 an A CFE ek 5
2017) . BE R (P 2 25 45, 2019) | = MMy X 45,
2019) AEYH 2 (AR &5, 2020a) AR AL (8% 4
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4
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Fig. 1 Distribution of SSR length of Anthurium andraeanum L.
transcriptomes

E2 #B45 EST-SSR 5|44 1474 B8 ik ¥
Fig. 2 Preliminary screening of amplification of partial EST-SSR primers
M:DL500 DNA Marker; 1~32: EST-SSR 5 | )4 s 4))
M:DL500 DNA Marker; 1-32 : Amplification product of EST-SSR primer
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Table 6 Sequence information of 20 pairs of polymorphic primers

haes 519 st/ L] NElR7] ECE JPAHCBE (bp) - PIC
Number Primer Forward primer Reverse primer Repeat unit Sequence length
1 DN42243  5-TTTCCCCTCCCCACTAGACT-3' 5-TAGGTGAGGCGCTTCAGAGT-3' (GA), 267 0.7769
2 DN28298 5'-GTGGAACCTTCTGTCTCCCA-3' 5-TACAGATGATGGGGCTCTCC-3' (GA),, 276 0.8347
3 DN29231 5-AATCAAGTGAATTGGGGCTG-3' 5'-TAGCAACAGCAACAGCAACC-3' (GCT)y 240 0.7066
4 DN27745 5-TGCAGCCTCCTAGTTCCATT-3' 5-CGGCGTAGGAAGAAACAGAG-3' (TGC), 155 0.7562
5 DN32824 5'-ACTCTCCTCATCCACCCAGA-3' 5-TGTTCTTGTTCTTCCTCGGG-3' (GCA), 210 0.7479
6 DN32184 5'-TAAACGTCTCCGAACCCAAC-3' 5-GTGGGAACAGGAGAGACCAG-3' (CTG), 140 0.6736
7 DN30311 5-AGAAGAGGAAGCTTGGCCTC-3' 5-GGTCCTTGGAGTAGGGTTCC-3' (AGC), 237 0.7107
8 DN27343 5'-CCTGATCCTGCACAGTGAGA-3'  5-GACGTGGAGGACGAGCAG-3' (GCA), 126 0.4901
9 DN46449 5'-AGGGGTGGAATCGGTACTTC-3' 5'-AGAACAGTGGTAAGAGCGGC-3' (CTTG), 223 0.8058
10 DN37454 5-CGGACAGGAAGGAATTCAAA-3' 5-CCTCAATGCTCCCTCCTCTT-3' (AGAC); 142 0.7479
11 DN31729 5'-CAACTCTCTCAACACCTGCG-3' 5-AGGTGCAGAGACATCTTGGG-3' (CTCG); 128 0.7521
12 DN33647 5'-CTTCAGCAGTACGGCTCCTC-3' 5-CAAAAGAAGAACCAAACGCC-3' (CAG), 271 0.2500
13 DN30796 5'-CGCATCCAAATGGTATCCTC-3' 5-TGGAAGTGATCCTGTTGACG-3' (TCC), 216 0.7975
14 DN30250 5-CGCCAATTCCAGATCTCATT-3'  5'-GTACCTCAGGCTCATGCCTC-3' (TCT), 153 0.7397
15 DN30074 5'-GGAGAGGTGGTAGGATGGGT-3' 5'-CACAGTTGTAACACGTCCCG-3' (GGC), 228 0.8264
16 DN16689 5-TGGAACCGGAGGAAGATGTA-3" 5'-CAACAACATTGAGACGGTCG-3' (TGC), 195 0.7355
17 DN30654 5'-AGCTGGGTTTTGTTCCCTTT-3' 5'-TAGTAATCGACAGGACGGGG-3' (GAG), 181 0.4298
18 DN30797 5-TCATCCTCCAGATCTCCCAC-3'  5-TCGAGGATGGAGATGACCTT-3' (CAG), 169 0.7107
19 DN31075 5-TTCACCATTCTACGCATCCA-3' 5'-GATCTCGGAGGAAGGAGAGG-3' (CCA),CT(ACC), 259 0.3182
20 DN36693 5-ACGACAAGTGTTCCTACCCG-3' 5-CCGTCCTCGTGTTGGTTTAT-3' (GGAT); 130 0.6570
(RS
Material code
I 1
‘ 4
‘ 11
5
14
17
u s
6
‘ 8
‘ 10
R m— 12
T —{ 9
16
7
1 19
13
18
— 41
)
20
1T 2
‘ v ‘ ‘ 3
0.26 0.41 0.55 0.69 0.83
DSC

B3 2NIERMERESH
Fig. 3  Cluster analysis of 22 Anthurium andraeanum L. cultivars
PR RL R 515 % 1 rP A R4 X g

Material codes in the figure corresponded to the cultivar names in Table 1

45,2021) WA D EAEY RS IR E E A (4248
MRAE,2014) =T RRE G AN (HFA 4 ,2021)
T HN AR IF AL 2T % SSR v “ A% H IR
FATT H IR S e 2R AU AG/CT(37.73% ), Hik
FEHRZTT IR TR BRI A/T(21.59%) , LK 2 MG
P I A Ry FE AT I A 2R 58 (Al 242
7K,2019) =t GREAE,2019) HESEOBOEA4E,

2020) AR 2 (bR K45, 2020a) | 72T 52 (1%
PEI%5,2024) % . ARBFIE LT 5L S IR TR AL
P R FLAR 4 2 H o0 5 At 21 3 5 S A W5 AH
1, 203 DUAAZ R AT TR M — AT IR SSR L7
S A BT, DU RR A BRI SR R
SSR ELJT i R oA T RESE A SRR 2
J HSRIEPER 25
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WFFE & B, SSRAV S H A AL (212 1) 575
1 (220 bp) 3 [F] 44 % 2 2 M H {8 (Thao et al.,
2013), i 48 5 42 3L J 3 (AN A R DU IR ) P i
PR AR, A8 S R g 3 v TR Ly i A o
R 251 (Zhang et al., 2005; 5K IS 155, 2023) , 213
SR SSRAVE A FE KT 20 bp A3 3533 4~(35.72%) ,
K12 AL SSRA 1A 2587 1~(22.85%),
Hrp R Z 507 5/ T TR E A, R 2L SSR
N HEEE FEARmZENE. HRAE iR SSRAZ A Y
SEBR I A, AR B ST BEFLEER 120 %F EST-SSR 5|
YA G BE , 255 BRI R 89.17%,
Z MR IE 62.5%, UESE 3 F4T ¥ 57 AU IF 2 11
SSR 5| W HAT AP P SRR M 280 . #F—251
LM T 4 20 XF 5 [ BT 22 AN 41 % SR E T R 2 4y
Br, T et 16 %) 1 B 2 815 |4 (P1IC>0.5000) , H2R
FREER(E3) SHEM B IE 22 R EVI A : 22
A i FhZE DSC 24 0.38 Zbk K] 43 A DU K2, P i
&P AR BT (T RS AR AR ol ) U 2 7. Fr
A B A AN R B AR A S R A R 2 TR
FEER R ML oAk, T e S K Tk & XAk i
mn P A5 S 1 ] BE A G W S A SR n i
SRLAE, ft o ) B 08 53 5, D) DA 43— J2 18T I 1 DA it Y
FAEH Ay H bR 0355 7 5K W X i b 3t A4 25 44 A TR S 52
Wi o A OGTE A SR, ZE AL SRl b, 4 B2 €2 i il (2
21 VAR (LLJE RALE ) 78 DSC R 0.69 4b 2R
Rl — R, FEHA XL A B AR R R R
D 3 2 i A= A3 R R AR SR A TR AR DG Y
BT . X UHFREGFE N EEE B A
WL AT SOE ] 4258 4 A 1 2R AR B $ At 43 K
Wi o TR A AP RREAR D IR SRR
e B S0 IE B 038 18 M 5 SSR AR L i A 5 LA
RO PUmtE) A EPIER . ek a il
ZRh T IR SE 3 EST-SSR 4 FARCIR R , My i
JE AR e A AR R QTL, P & Dhfig ik
2] 2= i R s A 0 AE T () S IR, A it sh 4t
T BN T AR LI & 1) T BE 5L P42 i 1) 5
) |BURAR© STy i bvirh= Bl o

4 g

155G A SSRAV mi - FE RN 22 A M vy, AT
VER R FARCTT ORI . TT AR EST-SSR FRict
BHAT 238500 e RS, W LD R Bt T
W R AL Ry AR O B B AR T AL
T A BT 5 S 21 5 B MER B 3 A A A
AP R o
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