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Analysis of Genetic Diversity of 16 Phalaenopsis
Cultivars Using EST-SSR Markers

ZHANG Shui-ming, CHEN Cheng,CHEN Fang-fang, WANG Tian
(College of Horticultural ,Anhui Agricultural University , Hefei 230036 )

Abstract ; Nine polymorphic primer pairs were developed from 8,188 ESTs of Phalaenopsis from NCBI and
were used to analysis genetic diversity of 16 common Phalaenopsis cultivars from the market. The results indicated
that 45 alleles loci were detected across 9 EST-SSR loci. The average number of alleles per EST-SSR locus was 5
with a range from 2 to 12. Each value of allelic polymorphism information content ( PIC) ranged from 0. 527 to
0. 981 based on an average of 0. 755 per EST-SSR marker. The genetic similarity of paired cultivars varied from
0. 550 to 0. 875, with an average of 0. 728. The results showed that the commom Phalaenopsis cultivars from the
market had closer genetic relationship among most cultivars. Clustering analysis based on the UPGMA method re-
vealed that these 16 Phalaenopsis cultivars could be divided into four groups at similarities coefficient of 0. 70, which
was generally consistent with color. The group I included ten cultivars,such as Dips. Queen Beer ‘ Red Sky’, Dips.
Jiuhbao Red Rose,et al. The group Il included four cultivars,such as P. Taida Salu, P. Fuller’'s Sunset, Dtps. Chain
Xen Queen, Dips. Shin-yaun Golden Beauty. The group Ill included one cultivar P. Brother Sara Gold. The group IV
included one cultivar P. amabilis cv. Formosum. The results of the study will provide reference for Phalaenopsis cul-
tivar breeding.
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uk/) gz [E] B 5 el 22 %% 25 (RHS, royal horticultural so-
ciety ) [ 8 sk (1) 185 22 J& 2% A5 A 30765 A, Horh i b
[F] 11 A [6] 2% ik 22853 A, 74.3% , Jg 8] 4 Fl
7912 Fi,

B 2 A ) AR, RIS 22 R B R
ATEAE 31X S B 2= 5 ) ) 3% Z AR PR AR 5%
KEANTWE, 7 TARICEARNIER K- LT i
AN TR) it A 2 T) A DX, A Ay it Ao 550 A% A S
REGRRMTR AR, SSR(FTHREEIF,
simple sequence repeats ) , X F% fl T /2 ( microsatel-
lites) , B ¥ 5 Lt HRE R 28k
A RS PSR AR AL, E T IZ N TR T
S B Z R BT ST U AR R SSR 1
HRVFEA ], AT K I3 Sl BE PR 4 SSR (¢SSR, genomic

F1 #il&EF
Table 1 Phalaenopsis cultivars used in this study

SSR) FI 2 IK FF 91 1% SSR ( EST-SSR, expressed se-
quence tag SSR) , H Al EST-SSR #3ic E A FEIR £ &
L AAEY EASE) T RHY

AAF5E A NCBI %5 1 8188 4% EST J741
TF & 8T ) W10 2 EST-SSR #ric, T #r i 3% b 4%
LAY 16 ASWIE 2= 5k B SRR B SR & O Rt £
FEME , BT 10 22 A S e o Fhmic i B & A
RS EARE
1 MR5FZE
1.1 ##

BRI R 2 A #E el £ 148 g 0 2% L R 16 A
(1), 0L ~2 R4t A, B0 bR i
T, 8T - 80 CUKFEIRAT .

45 Code MR PR Material name %5 Code B4 FK Material name
1 i RZL Dips. Queen Beer ‘ Red Sky’ 9 V31Dips. Tailin ‘Red Angel’
2 4 FHZL P. Taida Salu 10 2454 Dips. Red Diamond
3 BRI 4 P. Brother Sara Gold 11 V3P. Sogo Yukidian V3’
4 B ARA FH P. Fuller's Sunset 12 FAELL.0 Dips. (Taisuco New Beauty x Grand City)
5 Fi 4L BH Dips. Jiuhbao Red Rose 13 P83 P. Wedding Promenade
6 KB Dips. Sogo Beach 14 /NF P. Little Steve
7 E#r )5 Dips. Chain Xen Queen 15 B SE A Dips. Shin-yaun Golden Beauty
8 £1J¢ Dips. Ben Yu Star ‘ Red Dragon’ 16 BIEBIY P. amabilis cv. formosum
1.2 FHik 200 bp, 510 AR T A TR AR MRS ARA

1.2.1 DNA HREU SRATH L CTAB 37 f U
HZH DNA Jf-#i B8 22 T i W (50 ng/ul), =20 °C
W Ar

1.2.2 EST-SSR 5|#igit 50fiE M EST ¥udli /&
(http ://www. ncbi. nlm. nih. gov/projects/dbEST) H1
T ARSI E 22 P, equestris Fl P. amboinensis 1Y) EST
751 8188 7%, Zeid B b BS , (f i SSRIT K1 (hi-
tp://www. gramene. org/db/markers/ssrtool ) ## & %
A7 SSR B EST J¥ 51, #RHIBRHEN -2 R 3
R IR T 53 R A S RBOR T %5 T 8,4 41
K4 RATRR VA b iy o 52 R ) B A YOBOR T s T
4, HJEHRE A A SSR ALl Hy EST JF 445 &, FIH
BAF Primer 5. 0 531514, 51T EESECR
IR 17 ~ 23 bp; 519X B KR & 7E 50 ~
57 C, IEm A1) 51 9058 Gl B 2 2275 3 C LLIN;
GC & 40% ~60% ; 938 ) BUW i By 100 ~

AlA A, PRIEWE KL A BHEL V31 B i 40X 4
AT A o f W A5 2% 5 RS BT B 4 5 | R A T 2
5 | 0 8 HH 1 B AT Z2 28R B9 EST-SSR 54 1 H
T 16 U102 SR G 2 T

1.2.3 PCR ¥ PCRIEFRBAAF R 20 pL,
50 ng/ L, HHA A4 K DNA 2 pl;10 x Buffer (&
Mg** )2 wL;10 mmol/L ¥ ANTPs 0. 5 wL;10 wmol/L
1 EFIES14 1 ul;5 U/uL B Tag DNA R4 1
0.2 plL;ddH,0 13.3 pL, FrAARFIEM B Egg
THAY TREARRS ABRAF, PCRFEFH 94 C
AR 2.5 min;94 CZAEME 30 s, G IR E (%519
Xof 114 it 18 I B 38 o A B PCR R 56 B 22, Y R 7E
50 ~58 °C)iB -k 30 s,72 CHEH 30 s,35 MEH; Fx
J& 72 CHEAH 10 min, 4 CHRAF, A TE PCR
S1000™ Thermal Cycler {X2§ b 31T,

1.2.4 #FiEF=YEm  HLS pl PCR 3™ H
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1. 5% By HEo W68 G Fi VARSI 5 5 T i B R /N A il
H AT, PR I 6. 09% A4 78 T 58 79 440 Ik i B Jie
(PAGE) 43 85,75 W fHIJR B Jk 1.5 h, £ BIO-
RAD PowerPac™ HV I B AR LKA T Sequi—GenRGT
Sequencing Cell HL UKt kAT, RPN, fe 02
% B.J. Bassam %" AL IASEERE SR TS,
WEEHLIK SR A TR SRR,

1.2.5 #HEFEITE5HH XY 85 E W H S T 9
NS R A 0,1 RG] HAE , fEAH A i %
RALE L AWRRICHR 1, THRRIE R 0, MUK Excel
&S, H TV KW 2B R MRS 5
M. FIF POPGENE 1. 32 B {41154 51 Wy 4 i 35t
1 Z RS E BN LB ( Na) 5 A 8 L
B(Ne) ; MEE 285 B (Ho) o FI T NTSYSpe 2. 1
ST AR AT EAE T 234, LA Dice AR ZR £33
] 1 352 4% A AL R X ( GS, genetic similarity ) , AR

&2 93 EST-SSR 5| & ML TER

i GS fHFI T SAHN T2 17 H A9 A I A 58 AR - 2 32
(UPGMA ,unweighed pair group method with arithme-
tic mean ) X HHAM RIS T RIS, IR A R R

TR J R 2 8 HE1F B S i/ (PIC, poly-
morphic information content) "' ;PIC = 1 - ZPijz P
PR AL AR SRR BR

2 FHRE5HMH

2.1 EST-SSR 5|#10fiE B &35S

FIFH SSRIT B A48 15 1 B FRMEXT NCBI [ % 5%
) 8188 A<Ml ~= EST Jy 447 SSR 48 & , 45 F|
A EST S 0)F51 239 4%, &P SSR i 5 261 14,
FERYE & A SSR 7 5 1Y EST 8045 B, A 4
Primer 5. 0 %7 T W45 24 EST-SSR 514 32 X, X 4
AN TR AL 0L B BT 22 SR 5 A R R A T 22 A AT, i 1o
AT T H 2 S5 A 9 X (£ 2) .

Table 2 The polymorphism analysis of 9 EST-SSR primer pairs in 16 Phalaenopsis cultivars

_ B KRR , AN RS Bk
51955 SIMFFI(5-3") ER L ‘””)”‘ No. of WS A P oo
o e
Primer No. Primer sequence Repeat motif polymorphic Ho - coession
Tm PIC No.
bands

ZSM104 F-CCATCTCATCTCCTCCTCG (TTC) s 55.1 6 0.8750 0. 8264 CB033847. 1
R-GCAGAACAGCAGAGTGGT

ZSM107 F-GAAGTTCCAAACCCAAGA (TA), 50.0 2 0. 3750 0. 5237 CB034395. 1
R-GACCAACACATAGACAAAC

ZSM108 F-TCGGAAAGAAGTATGGTTC (TGA) , 55.1 5 0. 6875 0.9811 CB034920. 1
R-CCTACCATTATGTGTTCATC

ZSM110 F-GCTTCTCATTCTCCTTCTTC (TC) 50.0 6 1. 0000 0. 8433 CK858704. 1
R-TCTCCATCTCCTCTCCAC

ZSM111 F-TTATTTCCCTCCTCGGCA (TC) g 56.7 2 0. 6250 0. 5273 CB033577. 1
R-TTAGCCCAAGTTCAGTCG

ZSM122 F-CTCTTCCTTGCTGGTGG (CT), 53.2 4 0. 8750 0. 7654

CB033385. 1

R-TAGAAAGGACGGTCGGG

ZSM123 F-AACTTCTGTTCCCGCTT (AAG), 56.7 3 0. 7500 0. 7704 CB033608. 1
R-TGGCACACAATGGAGAT

ZSM125 F-TGAAATAGCACAGAGCC (AAG), 50.0 5 0.9375 0.5775 CB034342. 1
R-GCTCCAGAAGAAGATTCA

ZSM128 F-CCCGCCTTCCAACCTTT (GA)y 55.1 12 0.9375 0. 9802 CB035168. 1
R-CACCGTATGAGTCCCGA

SEHIE Mean 5 0.7847 0. 7554

9 Xt 22 EST-SSR 51 7E 16 ™18 = 4% 15
b P e G 1 45 AN SR IR PR AN S [ 9 mT A 3
HISENTFEDN BN 2 ~ 12 4, BB 5 4, g9y
ZSM128 S5 SE IR B i 2, ol 12 1>5 ZSM107 Fi
ZSM111 WA BB /D, o 2 A, 28R 2,

X EST-SSR 5I#1HY PIC {HASALIE N 0. 5237 ~
0.9811,3F#1°k 0. 7554 , 1] 16 Sk >= S Fh BA
BONFE B 2% . PIC H B T 5 —XF SSR
SRR X 28 1, AU S SR R A
K, T HL 55 A5 A 5 PR A 0 e A O, IR I B A B Y



3 TR B4 16 AN 22 5 Rl EST-SSR 3845 2 RE4%E 204t 563

PIC {1 EST-SSR #ric st HA B R sior , H
H5 14 ZSM108 11 PIC {51 (0. 9811 ) , K&l &5 %
B 3 ZSM107 1Y PIC fEHAK (0. 5237 ) , A 850K B
ik, WEZA R (H,) 2 LIa R 0. 3750 ~ 1. 0000,
SEYE R 0. 7847 (F2) .

160 bp

147 bp o e ———
e o
-

B 1 5149 ZSM104 X 16 A~ 2 5 R ) £
Y SR B A R 2 BA R R Y EST-
SSR i 1 | Z2 ARG H 28 T, W] L EST-SSR ARic Al
LA b A 7 A i o ) ) 8t A% 25 572
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1 5|% ZSM104 3t 16 ik = @FHE IG5 R
Fig.1 Amplification result of 16 Phalaenopsis cultivars by primer ZSM104

2.2 mEHELES R

G EST-SSR Aric Bda T8t 16 /> bl 45 % 5,
Fofr R f a8 A AR BN 2R 450, i (At 4k o A ) 190 338 1% AR
ZHOALTEE R 0. 550 ~0. 875, F-HI{E K 0. 728, ik
HH T 3 L DL %) 0 2 8 o ) ) AR L 2R O G it
LA, Hh a2 amE RO 8
B 2 5 U DR S N st A AR UM B K, AL R
0.875,1 X Al GE 5 H A L [R5 4R S5 A% (40 5k P
schilleriana .P. mannii) A 5 ; i 4 5 HAELL.LZ
[] s A5 AR AL MRS FRABLR R 0. 550,

2.3 BESI

SRR T (& 2) AT UL, 7 35t 1% A 0L 3R %k
0.70 &b, 16 AWM =2 SRR 4ol 4 KIS Hip s
I K445 10 N5 Rl ELFR KA B R4 BBE 20 4h
A K NB% 0 V31 BSEE V3 AL,
Hrp V3 FIAEa O AR, KRB WAL RHE
11 256045 4 AN A w464 BHAL V& AR 47 B BB &
JEFHIEIEN ) B A AL R 56 246 1 A S FP e
PIEE 4 S IVRAEE 1 AN G BTG

R
SR
MKy e
! P,
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V3
— e

V3l
LA

A BHLL
I 4‘ i SF Y
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BRI
[Ena e

1=

R
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Coefficient
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B 2 E-TF EST-SSR 53#rHy 16 MR = g SR K E
Fig.2 Dendrogram of 16 different Phalaenopsis cultivars based on EST-SSR analysis
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AOE N —E (HRW BT /D BOE S Rk B i)
PP R B — i, S SRR 220 H RS R
BORMILG: B hr 8 4o W IR IRLL N S, J A S
[F) R B TR M BL Y &7 B3R o —2 16 66 IR 4L
AU IOIERE AR E: RS FAR GRS % S A AR P ab S &
FNARIT (0. 8750) , iz 235 S 1d B H Mg i 22 &5, o [
FhlE) S @ [ 2 8 B, st fe i s i 4%, 38U T Rk

THBLA—E 58 e AL R Xy
3 i

ABFFEHI I EST-SSR ARICTT ik 731 16 ] ¢
22 AR g AL Z B A 3AE T EST-SSR ARic A
A7 ¢SSR ARIC ML Wt 2 A5 R R A AR
A5 HTZARIC R T Al R 8] A 3 A 2R R
LR BE T LI S AR AP AE B DNA JKP |
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(A3 A5 25 5, DT Ay 80 00 2 5 o o ) o3 7 i T 4 {3t
HEMSHUKIE, 00 R T3 R 4 i X
B EST-SSR, HAW L7 51 A2 W 22 7] 5 BE ORSF
It EST-SSR 51 W7EA R Rl a] A R 4 3 Pk
Shy P53 TR 2 2 A i ) 0 35 DRI (i 42
Y. Huang %' R 13 X il 22 EST-SSR Axic %t [
LRI AT T A ZREVE RE S R 00T kR
LA ) FE O I 2 TR R R B S X2 A Tk EST-
SSR FRich 22 B H A JE A Y i AT T 2 A A, 2
SR BIMIE 22 EST-SSR Aric 78 2 B HAth J& A4 I
A — 8 (3 FHPE, A B 5T DA e =2 52 Rl P
equestris Fl P. amboinensis B EST 34T 9 Xf
9185 =2 EST-SSR 228 EbRic, T4 J& [ 42 28 i
FHAE N 16 A8 95 22 5 b () 35 4% AR 40 B
AT DA [R] 9 ] EST-SSR 514 ) 38 FH v v 1L S
FHEEARIC AR AN B, DT A R SR b P 43 F
FRig AR, F 5P ic 8

9 XfZ &M EST-SSR 519Xt 16 /> W] 5 ~= /7,
AT T G ZREE 0T, A5 5 45 NS HA 2B
SO BEA BT IRIECE 2 ~ 12 A2 0], 2
S P¥ Z MR B RN 0.7554, WESL T EST-
SSR FRICAEMIE 22 Al T PR R G 2 R TP A
Rk, R EST-SSR Fric 78 B =2 i35t 1% ¢ R 4L
FESTHT B AR = RO

MR LERLATE 9 X5 DK 16 AN W1E > 5
Fhor B 4 K R4 MAe — 2 B b 5
AR —3, BRSNSk M F. B.
Lu 217150 BI2R FH ISSR AT SRAP 3 A Xof sk % f
()35t A% ZFEPEIEAT 20 BT, SRS 3 B 45 SR AR 5 AL 0
MERC A —3, SAMF IS A, e 855 R
ISSR HEAXT 24 A~ WM =2 R 3% WL RhEAT T st f 20
PEIHT , RIS BT 4 SR 5 AR IR R AE 4% H R
BENER, Hb V31 SESROBBNFEL LR
0 LT B30, SA T 45 AR ], EAR5E0 R
FH RAPD RN 7 AL (0 1) 85 =2 W D )it % 22
FEPEVEAT 00T , NG5 SR s e L R B LB B %
BRSO MRS R R (0.7692) , 5k 5
ISR R (0. 5641) | 1% S5 ARHF 5T fr i B E 41
BORS KM EG R RE T R A,
Y. K. Chang %% R ] AFLP FRic X} 16 4~k >=
T st A ZREPEEAT 20 BT, RS AT 45 R 5 25 A1
RIFHA

AHFFEHFH NCBI L2559 8188 S5 MM >~ EST
FEINS IR & T 9 X 2244 EST-SSR 5149, 3 H

TorHrTi G bR UL 16 A B8R 2 5 A a5 4% 22
P, KB AR BRI 2R G0 R B, R T e —E
JE b5 ML RO —3, BIFTESE RN MR 2
S ZACH PR A 2 T AR C i B A A
—EZSHENE,
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