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WeRE 3B SR RAE IR OB T A AL T T 4E ISSR-PCR W A& 28 AL B R, AL 11 A4~ ISSR 51 45 %
131 ASrEFAE SRR EAT PCR 473G, 38 7™ W) 2 S R B e IS L DK A . 45 SR 3R B . ORAK Y ISSR-PCR S 14 &
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54.3.53.6.,56.2,56.2.51.9 .54.4 54 50 °C ,JEARECH 32, H 11 4> ISSR 5IWXT 131 A48 S B3 1
161 45, Horh Z 8440 156 4%, ZBPE LR T 96.89% , BN 511y 11k 465 57 5 DR B0 AT 5045 0 B TR 8 Nei” s
FEN ZREPETEBURN Shannon”’ s 15 B3 914 1.86~2.00,1.33~1.68 .0.21~0.39 F1 0.34~0.57 , *F- 3153 5
91,969 1.478 ,0.294 F1 0.447, 51%) UBC841 1Y % 5| % fi 7 (80.92% ) , W A1 &L % 51 106 A~ it i, 5519
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Abstract; In this study, ISSR-PCR reaction system was optimized from DNA template concentration, primer
concentration, annealing temperature and cycle times, a total of 11 ISSR markers were used to amplify DNA samples of
the 131 Bougainvillea cultivars, and the ISSR amplicons were detected based on a agarose gel electrophoresis
method. Cultivars genetic diversity was analysed, their genetic distances were calculated, and the clustering analysis and
fingerprint construction were performed for all the cultivars. The results were as follows: DNA template concentration was
0.5 ng + WL, primer concentration was 0.5 wmol - L', and the optimal annealing temperature of primers UBC813,
UBC814, UBCS815, UBC823, UBC824, UBC835, UBC840, UBC841, UBC843, UBC844 and UBC876 were 52.3,
55.9, 54.3, 54.3, 53.6, 56.2, 51.9, 54.4, 54, 50 °C, respectively, the number of rings was 32. A total of 161 bands
were generated collectively by the 11 ISSR primers, and the 156 bands were polymorphic, and the polymorphic ratio was
96.89%. Allele number, effective allele number, Nei’ s gene diversity index and Shannon’ s information index ranged
from 1.86 to 2.00, 1.33 to 1.68, 0.21 to 0.39 and 0.34 to 0.57, with an average of 1.969, 1.478, 0.294 and 0.447 per
primer, respectively. Primer UBC841 had the highest identification rate ( 80.92%), by which 106 cultivars were
identified. A total of 131 cultivars were completely identified and their molecular fingerprints were constructed based on
combination of UBC841 and UBC876. The genetic distance between 131 cultivars ranged from 0.00 to 0.60, with an
average value of 0.365, and genetic diversity of 131 Bougainvillea cultivars was low, which were divided into six groups
at 0.58 genetic distance. Clustering analysis indicates that majority of the cultivars within a species tend to fall in the
same cluster, but some cultivars of the same species were grouped in different clusters or sub-clusters and certain
cultivars from different species grouped in the same cluster. Genetic diversity of Bougainvillea germplasm resources was
revealed accurately, the ISSR-based fingerprints of Bougainvillea cultivar provide reliable technique for cultivar
registration and intellectual property protection as well as cultivar clarification in production practices.

Key words: Bougainvillea, ISSR marker, genitic diversity, genetic relationship, fingerprints

41 %

" F 4t ( Bougainvillea spectabilis ) J& T #i & H
( Thymelaeceae ) %8 % #i] £} ( Nyctaginaceae ) M {£
J& ( Bougainvillea) %) , T 7 FIE HGHT Hb X H H
T bRak Ak, 70 76 = 0 8 55 5 1A 100 24, #
TAEMAE L PR RR R RE SR EF K
234 200 A~ an A (HE AT L OC RN U, JF B
FAEFRY A M2 W R, HAr, T ¥
FEH) WF 58 2 46 b fE BB Ak B (R RE, 2008;
Moneruzzaman et al., 2010 ; F7F] B8 45 2017a) F1 #
AHF 5T 7 1 (B4 K 5145, 2014 ; Figueroa et al. ,2014;
Marana et al.,2015; Chauhan et al.,2016) , 5 T &
1% Z2 R 5 T RIS AS 22, e HE 2 66 1 DN S 76 B
& ¥ % (Inter-Simple Sequence Repeats, ISSR) 43

FARICE AR 53 B 5 46 T BT 5% U5 2% OC &R W 0F
5T, HBIOTFE 8, I HLo3 A # b & /b (22
Pr9e4,2011) , FIHT ISSR 43 ¥ ic 4 5 R Ht
-4 it R AL I A D s SR 1 Y AT 5 e
R ILHRIE

ISSR 3 Fhnic B AR R 7E 8] 5. 8 5 /¥ 4] ( simple
sequence repeats, SSR) bric JEAl I gy E ok 1, 78
BT P H I — i 1 ~4 NI 5 19, K
DU P BE B 45T 7 8] AH B % SSR Z 8] ) DNA J¥
FIZ 25, IR B SSRAH AL (JA 22 3¢, 2014 ; B Bk
H1,2017) . ISSR Amic 5| ¥y icitfi #, 2850 m T
R ML 3~ 3 2 & P DNA #% 2 ( random amplified
polymorphic DNA, RAPD) F1BR i 14 P9 VI g /- Bt K
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i Z2 25 (restriction fragment length polymorphism ,
RFLP) , 5 #:4F, Fi 75 DNA /> fase thok , 42 H
4 A IR H % 2w (AR SR, 2014) o AT,
ISSR HRic &) 1z W FH 21 3 2 5C & 40 Fr (2= [ i
2014) | it 1% Z B 1 o B (B, 20155 3t
2018) FESCPE AL A (F R, 2016) A 4
(Ali, 2015; # F 48 %5, 2017b; Jedrzejezyk et al.,
2018) (ZURE M E (KSR, 2013) AL ARUE MR B
(Reza et al.,2018) F &Ik, AHFELL 131 A7
TE RIS XT 5, R ISSR A5 ic 43 B e AT Y st
1 Z R e BT RGO R, T34 T fh R 48 5
FIHE S EEA EE DT S it 5~ 46D BT 5% IR R A7 R
U RLARAF LA it o 2 At 1 ] S 5O FIAT 2%
FB,

1 #B 5T %

1.1 #F#l

L1 A4 S0 131 Ak 718 & Rl 0L 3%
1, A 18 AN R (55 1-18) A7 T itk A
16 XML R} 24 A 5 B el MR AR T T, 113 A4S & Bl ()F
5 19-131) 3% [ H [ A £l B2 B #l 1R P
Fg IR I A, AR e | TE s L R AR R
K AE L A RE R DNA % T -80 °C UkAf
.

112 5l am b ik SIWFHIRAMER
BHE F I KRN A5 B 100 4> ISSR 5147, i 7500 4
MER A= W BB BR A B A B, b i 3 Hh 2 2 1
1, e Mk, HE A AT B 51 ) T AR S R
RG KR HT AT SRS R 2

1.2 ik

1.2.1 »FF 3 A B 28 DNA 3255 %0 Rt
RIFE Py L R 4] DNA 42007 & (Jb o LFEse A=)
BHEA R F)) 42 B4 i R i DNA, FH 1.2% 3%
JEWEBRE I L UK 55 28 04 O BETHAS I DNA Ve B,

1.2.2 »FF 7 ISSR-PCR R B4k & 9k ik B2
P BE5E (2010) B2 58 50 19 B R0 47 18 K20 1R &R
B 20 rl, £ 45 . 2 X Drem Taq mix 10 pL. ISSR
Primer( 10 umol - L") 1 pL RNase-free water 8 wL.
20 ~ 30 ng Template g DNA 1 uL, 2R 5, X 5 Il

DNA " 38 ) F 2 [ R Al DNA ¥ % (A4 DNA
WRELL 5 B ( Bougainvillea spectabilis “ Auratus’ ) Fll
JIT 5 | 400 e B2 s B b6 B, B AR DNA ¢ 400,200
50.20.10.5.0.2 ng - pL' 3L 7 N 5191 40,
20.15.10.4.2 pmol - pL™' 3L 6 4~ ¥ B | F| FH %) i
AT BOR AP 1951 %) UBC815 #EAT HRe Mt 4%
PRI e , USRS e S B 2R

PCR 44 I )i 75 B Y11 Bk g R 5 3 ) 2R 7 1Y
HeMa9600 2 A 4 3 A I #:47, PCR #R #1973 72
J¥:94 CHIAEE 5 min;94 CARPE 30 5,52 CiR ok
30 5,72 C#EfH 2 min, 38 MEHRIG 4 CIHRAF, TE
BB b, X 8 11 A5 i B R O B I
B UGB AT B R B (20 DMEE 23 DME
26 ME 29 DEER 32 DE 35 DRI
38 MG 42 MEFR) .

PCR =W {8 1] 1.5% BN BE A I, Goldview
o FEHREAES SV - em WHIGERE T, 1x
TAE 2P HLEK 90 min, JS-1075 B AR 1R R 4t
MBS
1.2.3 ISSR-PCR K 4k & BoiE DAY JE T
B8 ANTFAE AN Y DNA SRR, 0 6 1 1) 22
APEAFRY ISSR 5190 1 e 2 B A 28 B 4 38 it I
NHEAT PCR G, K30 SR R IR E 1
1.2.4 »FF AR F R ISSR 38 H 48 4 22 55 4 7

XU AT N T LR BeR/N R 5000
bp 1 Marker M 45, 48 i1 5 52 M 47 35 B B 52 19
gkl A S I AL S0 o <17 Akl Hh B E
BORIANTE FALAIE <07, B2 O 45 15 B 3%
R 01 BAEFE R, B PopGene32 B4 X it
ORI 2 & AL S E 43 % ( percentage  of
polymorphic loci, PPL) . W M %5 {i & ¢4
(observation of allele number, Na) A 5055 (v &
%7 ( number of effective alleles, Ne) Nei’ s J&[K £
P44 ( gene diversity index, H) ,Shannon’ s {5 B
+8 %% ( Shannon’ s information index, 1) . 15t 1% I &
( genetic distance, GD) M i# & ML Z L ( coefficient
of genetic similarity, GS) % %5 S 847 0 ¥7, IF
LT 35 14 B P 35t 45 AH AL R HOTE B F NTSYSpe
2.1(Rohlf et al., 2000) >R FEE AL 73 21 55 AR F
¥ (unweighted pair group method with Arithmetic Mean,
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Table 1

*1 SRM 131N FHERF

131 Bougainvillea cultivars tested in this study

P A Py P A
No. Cultivar No. Cultivar No. Cultivar
L IO 27 et R e
Bougainvillea glabra ‘ Elizabeth Angus’ B. glabra * JinYu’ B. x buttiana ‘ Blue Moon’
2 i 28 ENMSRA 54 gotbfs
B. glabra ‘ Eva’ B. glabra ‘ Variegata’ B. x buttiana ‘ Afterglow’
3 ety 29 HIH 55 GRMPATEREE
B. glabra * Golden Lady’ B. glabra ‘ Shweta’ B. x buttiana ‘ Golden Glow’
4 i €8, 30 R 56 ok
B. glabra ‘ Merial Fitzpartick’ B. glabra ‘ Mrs. Eva’ B. X buitiana ‘ Miss Manila’
5 Uk 31 ¥ 57 F#EWA
B. glabra ‘ Pink Pixie’ B. glabra ‘ Pink Pixie’ B. x buttiana ‘ Hong Kong Beauty’
6 ket 32 NS 58 INIERLL
B. glabra ‘ Rosa’ B. glabra ‘ Royal Purple’ B. X buttiana ‘ Mrs. Butt’
7 eI B 28 4 33 A 59 BIRJE
B. glabra ‘ Variegata’ B. glabra ‘ Singapore White’ B. x buttiana ‘ San Diego Red’
8 e 34 Shrmym 60  laf
B. spectabilis ‘ Auratus’ B. glabra ‘ Singapore Beauty’ B. X buttiana * Cherry Blossom’
9 IR i 21 35 i3 61 B[ imi 42
B. spectabilis * China Beauty’ B. glabra ‘ Snow Purple’ B. x buttiana * Chitra’
10 RALTRLL 36 FImE 62 R
B. spectabilis * Crimonlake’ B. glabra ‘ Jamaica White’ B. X buttiana ‘ Los Banos Beauty’
11 RACTR % 37 ML 63 MR
B. spectabilis ‘ Senjakala’ B. glabra ‘ Zinia Barat’ B. x buttiana ‘ Roseville’s Delight’
12 38 A 64  ERL
B. X spectoglabra * Imperial Delight’ B. glabra ‘ Mrs. Eva Variegata White’ B. X buitiana ‘ Mahara’
13 &l 39 65 TN
B. x spectoglabra * Thimma’ B. glabra ‘ Galaxy’ B. X buttiana ‘ Aussie Gold’
14 AR 40 B 66 AL
B. X buttiana ‘ Barbara Karst’ B. glabra ‘ Mrs. Eva Purple Ratana’ B. X buttiana
15 M GRS T 41 ETHEL 67  EH
B. x buttiana ‘ Lateritia’ B. glabra ‘ Lilac Beauty’ B. x buttiana
16 PR 42 I AL A 68 Uipes
B. x buttiana ‘ Mrs McLean’ B. X buitiana  Jinda Orange’ B. peruviana ‘ Partha’
17 ERL 43 i HRE AT 69 BEMFENERA
B. X buttiana * Pretoria’ B. X buttiana  Juanita Hatten’ B. peruviana ‘ Partha Variegata’
18 BRI 5 44 CRERA 70 EAWIRY i
B. X buttiana * Temple Fire’ B. X buitiana ‘ Mrs. Butt’ B. peruviana ‘ Makris’
19 HAEES 45 BEMBIEE PR 9 G
B. glabra ‘ Formosa’ B. X buttiana ‘ Sanderiana Variegata’ B. peruviana ‘ Thimma’
20 EHEH 46 FAERE 72 FAN
B. glabra * Elizabeth Angus’ B. X buttiana ‘ Louise Wathen’ B. peruwviana ‘ Begum Sikander’
21 M5 BT 47 BRI 73 RMER
B. glabra ‘ Bambino Beesnees’ B. X buttiana ‘ Yellow Wonder’ B. peruviana ‘ Mrs. H.C. Buck’
22 HEAE 48 Bk 74 SRR S
B. glabra * Alba’ B. X buttiana ‘ Louise Wathen Variegata’ B. peruviana ‘ Mona Lisa’
23 pErHAR 49 kA 75 PRANE
B. glabra * Mrs. Eusenia Raja Singhe’ B. X buttiana ‘ Alick Lancaste’ B. peruviana ‘ Mrs. H.C. Buck’
24 et 5 50 i g 76 EfEE R oy
B. glabra ‘ Sanderiana’ B. X buitiana * California Gold’ B. peruviana ‘ Partha’
25 RN 51 G i EL 77 Ik
B. glabra ‘ Elizabeth Angus Variegata’ B. X buttiana ‘ Los Banos Variegata’ B. peruviana ‘ Imperial Delight’
26 ERULINES S 52 B RABR 78 KA
B. glabra ‘ Mrs. Eva Variegata Mauve 11’ B. X buitiana * Blondie’ B. spectabilis ‘ Flame’
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FFe A s P A
No. Cultivar No. Cultivar No. Cultivar
79 97 W 115 JREEE
B. spectabilis ‘ Splendens’ Bougainvillea sp.  Pixie Yellow’ Bougainvillea sp.
80 Hear 98 I h 4 116 =35
B. spectabilis *B.].F. Bailey’ Bougainvillea sp. * Lguana Variegata’ Bougainvillea sp.
81 kR 99 ME#E 17 e
B. spectabilis ‘ Flame’ Bougainvillea sp.  Firecracker Purple’ Bougainvillea sp.
82 /s 100 /e 118 VLT
B. spectabilis ‘ Tomato Red’ Bougainvillea sp. * Firecracker Yellow’ Bougainvillea sp.
83 BJLEM 101 ARA 119 Uit
B. spectabilis ‘ Baby Rose’ Bougainvillea sp. ‘ Pixie Orange’ Bougainvillea sp.
84 fikLr 102 WESER A0 B4 120 W
B. spectabilis ‘ Lateritia’ Bougainvillea sp. Bougainvillea sp.
85 WG E A5 AR 103 KEEEA 121 RKIFE
Bougainvillea sp. ‘ Blushing Beauty’ Bougainvillea sp. Bougainvillea sp.
86 BEMIGRE 104 BRI ECH 122 B
Bougainvillea sp. * Pixie Orange Variegata’ Bougainvillea sp. Bougainvillea sp.
87 AT 5 105 REMHKR 123 /NIERRER (i)
Bougainvillea sp. ‘ Chinese Lantern’ Bougainvillea sp. Bougainvillea sp.
88 K 106 %A 124 /NN B
Bougainvillea sp. ‘ Ratana Orange’ Bougainvillea sp. Bougainvillea sp.
89 B 107 LKA 125 Sefer
Bougainvillea sp. ‘ Feathery Fantasy Double Colour’ Bougainvillea sp. Bougainvillea sp.
90 o1 108 ZLLA 126 i3]
Bougainvillea sp. ‘ Ratana Pink’ Bougainvillea sp. Bougainvillea sp.
91 FARL 109 Zrmkarn 127 HbEA
Bougainvillea sp. ‘ Red Lotus’ Bougainvillea sp. Bougainvillea sp.
92 HWaEk% 110 A/het4 128 ZRBEMRLT
Bougainvillea . sp. ‘ MonSam’ Bougainvillea sp. Bougainvillea sp.
93 HBMEE 1 efas 129 ZRBErKLD
Bougainvillea sp. * Ladybird’ Bougainvillea sp. Bougainvillea sp.
94 SIS B 12 &nikk 130 HEMAT
Bougainvillea sp. ‘ Mona Lisa Yellow’ Bougainvillea sp. Bougainvillea sp.
95 L 13 JudER 131 MEE
Bougainvillea sp. ‘ Royal Bengal Red’ Bougainvillea sp. Bougainvillea sp.
96 i 114 ki
Bougainvillea sp.  Tropical Bouquet’ Bougainvillea sp.
¥ B. glabra. J6M T4 B. X buttiana. BRI FAE; B. spectabilis. B IFAE; B. X spectoglabra. YU x M Z4 320 T4k ; B.

peruwviana. FEMF1E,
Note: B.

perwviana. Bougainvillea peruviana

UPGMA ) 355 iy i SR 243 B, 4 57 - 46 5 A 1Y
DNA #0748 s E 3

2 SR E W

2.1 EF 4 DNA 2B 54

I PR R P FE P 2 DNA $2 BGR5R) 6 2 e
(AR LRI 41 DNA - 28 3501 A 056 I R K A, 4%
WG W o R FEALIN T A . B 1 R

glabra. Bougainvillea glabra; B. X buttiana. Bougainvillea X buttiana; B. X spectoglabra. Bougainvillea X spectoglabra; B.

T 20 ANFESD DNA R UK RT T 25 58 R 284043
SO BE I 2 B 2 DNA KR §L B9 0D260/0D280
1,458 0D260/0D280 fHHARTE 1.8 ~2.0 Z [u], ¥
JETE 200~400 ng - wL'. DL &5 R AR RFIE R
FHHY DNA $2 048 B 48 DNA ZCR 4T, vl
TIReds,

2.2 M+F7 ISSR-PCR [ M &k R4k

2.2.1 DNA £ 3F PCR BE_ i 64 % a1 DNA Bk
J3 I 3 i 2 5210 ISSR-PCR 9 38 250 S i s B 1R 2%
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M. Marker. 100~5 000 bp #R#E5rF 2 B8Y), N A ; FEEL 405 R 21-40,
M. Marker. 100-5 000 bp molecular marker, the same below; Sample numbers are 21-40.
120 ~HF4EdhFF DNA LK EE B A
Fig. 1 DNA gel electrophoresis map of 20 Bougainvillea cultivars

ASZEGFI 5149 UBC815 734 DNA #iki, 18 5=
Pr(1E 2) W] BIMR Ve BE AE 0.01 ~50 ng - L'l
RN RED 14 s 45717, {HAE 0.01 ng -+ pL'.0.05
ng - wL' .10 ng + wL' 50 ng - pL'WKE TP HEAY
ORI ,0.1~2 ng - L VR BT LN 2% 55 R B
B, LR ELIRE,7F 0.5 ng - pL ' ¥R K
BOHMW FRE

2.2.2 31 E ST PCR R R H o 5k 7
0.1~2.0 pmol « LY [Bl PN ¥ REY™ 14 1 4% 45, (HLAE
0.1 wmol - L™ ,0.2 wmol + L"F12.0 wmol - L&
TR AR D B, EEE 0.5~1.0
pmol « L B4 3 BCR BT, 22 I Bk, e A
JE S 58 BT 51 W BE 4 0.5 pmol - L7, WA 3
FiR

2.2.3 3B Kig 5t PCR R B89 %o AHFSE 16 B
FER AR 2R LAl b 0 11 AN 51 k1T iR
JORES, W2 T BT 0 R KR, B
UBC813, UBC814, UBC815, UBC823., UBC824 .
UBC835, UBC840 . UBC841 . UBC843 , UBC844 FiI
UBC876 A EIR JOil FE 4371 52.3.55.9,54.3
54.3 53.6.56.2.56.2 .51.9 54.4 54 50 °C ., #4%
19 0 1R KR BE L Uk AN B 4 1/ S RTIEL 6
FR

2.2.4 JEEIR R F T PCR BB 69 %o BE N6 BR &L
fE— R LR 4 = i, (A RN B ) K
SRR SR Wy B i, i HL 2 32 B 45 B K
Sy R, . BE S RS YT RE R R, AR

M 0.010.05 0.10.25 0.5 2 10

3.0 B B B

DNA #&J¥°4 0.01.0.05.0.1.,0.25.0.5.2.10.50 ng - uL",
DNAconcentrations are 0.01, 0.05, 0.1, 0.25, 0.5, 2, 10, 50
ng - wL', respectively.

B2 il DNA ¥REEXS ISSR-PCR S B 1
Fig. 2 Effects of template DNA concentration
on ISSR-PCR reaction

H s B ae Jt bl =z T B, DR, 38 B A9 1 2R IR
B TP SR B EE,

AN ETEFR B (9 ISSR-PCR ¥ 14 4% S 41 (5] 7
FIT7s A AE 20 ~ 26 /N E 8 B 3 R 371G H 45
29 ~41 MEFRET I REY 1 450 (B AE 32 MG
BF AT AR A5 BH 52 38 BT 4 55007, RO dac i, 2 53 P-4 o
PEIRUEL, S5 AR AU AN, (E DA 24 B[] 0l AR 2%
&, UL 32 MER N E,



2 PINAIIRAE . BT ISSR 2» T-ARIC I I T A6 25 5% 5C 2 20 W Rl SR Al 257

M 47.6 49.8 51.9 54 56.2 58.

o

bp
5000—>
3000—>
2000—>
1500—>

1000—>
750 —>

500—>

250—>

BAKIRBE A 47.6.49.8 52,54.3 .56.1 Fi1 57.9 C
Annealing temperatures are 47.6, 49.8, 52,

51 E N 0.1,0.2.0.5.0.75,1.0 2.0 ng - pL',
Primer concentrations are 0.1, 0.2, 0.5, 0.75, 543, 56.1, 57.9 °C , respectively.

1.0, 2.0 ng - pL", respectively.

‘ ’ FlS 514 UBC841 AIF] iR i B Xof
K3 514k XS ISSR-PCR SR F 52 ISSR-PCR [ Jif {19 1]

Fig. 3 Effects of primer concentration on ISSR-PCR reaction Fig. 5 Effects of annealing temperature of primer

UBC841 on ISSR-PCR reaction

M 45.7 47.8 50 52.3 54.1 55.9

bp s
5000—> 5000 —>
3000—> 3000—>
2000—> 2000—>
1500—> 1500—>
13289 1000—>

> 750 —>
500—> 500—>
250—> 250 —>
100—>

B kIR 45.7 .47.8 .50 .52.3.54. .55.9 C,,
Annealing temperatures are 45.7, 47.8, 50,

B RIS 47.7 .49.8 52 543 .56.1 .57.9 C .
523, 54.1, 55.9 °C , respectively. IBALIEY 477 ,49.8.,52.,54.3.56.1,57.9

Annealing temperatures are 47.7, 49.8,

&l 4 %I% UBC813 KI%]E@}EJ(‘{EEXTJ' 52, 54.3, 56.1, 57.9 °C, respectively.

- 5=Al v 5
- 1551§ PCR fiﬁjﬂﬁ A . B 6 5% UBC815 Al iR iR BE
1g. ects ol annealing temperature of primer %t ISSR-PCR J Ji [ 5411

UBC813 on ISSR-PCR reaction Fig. 6 Effects of annealing temperature of primer

UBC815 on ISSR-PCR reaction
2.3 ISSR-PCR & R E M

M -4 ( Bougainvillea spectabilis) fi i | ( Bougainvillea x buttiana ) ity Fr , Fb & M+ {£ ( B.
et it 4 (B, glabra ) & . B KR I F 4R peruviana ) i A FIHL T 24 A B B i Bl ( Bougainvillea
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bp
5000 —>
3000—>
2000 —>
1500 —>
1 000 —>
750 —>

500 —>

250 —>
100 —>

TEHECH 20.23.26.29 .32 .35 .38 41,
Cycles are 20, 23, 26, 29, 32, 35, 38, 41, respectively.

Bl 7 RIEEFREO ISSR-PCR SR 52
Fig. 7 Effects of cycle number on ISSR-PCR reaction

sp.) Mk 18 AN b TG DI AR 1k 1Y ISSR-PCR
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PERE
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P g5 102 .46 .48 105,107 .78 .51.53 .54 .30 .93 94 117 .56 123 1036 1 77,
Sample numbers are 102, 46, 48, 105, 107, 78, 51, 53, 54, 30, 93, 94, 117, 56, 123, 10, 36 and 77, respectively.

Pl 8 18 {3 AERE Sl ISSR-PCR SR A4 78 A e s P A6 ) P&
Fig. 8 The stability of ISSR-PCR reaction system in 18 samples of Bougainvillea

Y45 1-16. UBC801-UBCS816
Primer numberl-16. UBC801-UBCS816.

8 9 10 11 12 13 14 15 16

9 ISSR 5| ¥yfiii ik Hh ok
Fig. 9 Screening electrophoresis of ISSR primer
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AL T AATER SR (86 5), TEBE I E
0.53 &b, A 3-T0 X Al 434 3-MMA 3-T1B 3-TC,
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33 34 35 36 37 38 39 40

51 ¥4 33-48 . UBC833-UBC848,
Primer number 33-48. UBC833-UBC848.

41 42 43 44 45 46 47 48

Kl 10 ISSR 5|40k e vk &

Fig. 10 ISSR primer screening electrophoresis
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) U ABIHM TSR (82 ) 4 g
s AP (58 %5 .59 5 60 5 Ml 53 %) 3 MAbE N
FAEMFR (71 5 72 575 5) S AR T HAE
B Fh (98 5,99 5 125 5 113 5 H1 122 5) ;3-
MC /MRS 1AM e (23 %5) 10 4>
ELVREE F AL L Fl (47 5 .49 5 50 5 .42 5 .43
548 %5 555 57 5 44 SHI46 ) 3 PRGN
FAEM AP (74 5 69 5 H1 70 5) (10 MR T A A
PERY S RN (104 5102 5106 5 .85 5 .88 5,
114 5 121 5 91 5 108 5 F1 107 5 ) ;3-MD /h
FAHE T R AR AN (61 562 55 63 5,
67 5 .64 5 65 5 66 5) |1 NG AL L Fh
(77 %) 3 NPT BT SR (128 %5 129 5 Hil
109 ) ;3-ME /NEALHE 1 AR & mFFAE Al (73
YR AEMFAESFN (78 5) ;3-TTF /N
&2 AP T AR S (89 5 H190 %) ;3-11G
ANEATHE 1 AR AR SRR (54 %5 ) RN 3 ANHL T

£ 3 ISSRE|MIEEFTRITER

Table 3 Statistical results of ISSR primer amplification bands

PHIZHR  ZEFER 2EMAT
ISSR 514 Number of Number of Percentage of
ISSR primer amplified polymorphic polymorphic
alleles alleles loci (%)

UBC813 16 16 100
UBC814 12 12 100
UBC815 12 12 100
UBC823 14 12 85.7
UBC824 16 16 100
UBC835 15 13 86.7
UBC840 15 14 93.3
UBC841 20 20 100
UBC843 12 12 100
UBC844 14 14 100
UBC876 15 15 100

-3 Mean 14.6 14.2 96.9

TE: FEE SR 1-18; LLAH SRR m 284,

Note; Sample numbers are 1 — 18; Red arrows point to

polymorphic bands.

LATER RN (93 5 117 SH194 5 ), WRE3-IV
A5 1 AE A SRR (24 ) (1 S ELRRER T
AEGFR (52 9) . 1 DMRE-FESF (68 5)F
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M1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18

[l 11 UBC8I15 5194 M4k
Fig. 11  Amplication results of primer UBC815

Fd4 NASHEISSRIIMET AT B ARTVER AR (124 %5 100 571123 5)
BIPRMHESEESH KBE 6 ALFE 4 etk FAE S R (22 B 32
Table '4 Polym(.)rphic parameters of 11 Polymor B33 234 )l 1 AR T 4 AR BRI Rl (103
phic ISSR primers based on 131 cultivars
7)o
myn  AELSN Nes o St R IR 26 43 0 245 SR, 131 1 it o 49l 2K 5
| T ARSIV AS, i A

ISSR 514 FEH%L e , . g y s
ISSR primer  Number of Number of ZHEHEHH Shannon’s 3?,lﬁ%ﬁﬁtﬁ'aﬁZlﬂﬁ-ﬁ*ﬁ?%lﬁ%%%,ISSR

alleles effective  Genetic diversity diversity

alleles index index FRACAE AL T 5% 5 40 BT L R 48 8 BIF 5 T T
UBC813 2.00 1.49 0.29 0.45 _ﬁﬁiﬁﬁ}ﬂ’ggﬁ%o

UBC814 2.00 1.51 0.31 0.48 254 v FF AR E R GG B EMRE  FHG
UBC815 2.00 1.47 0.28 0.42 Jiﬂjﬂg 11 /I\ ISSR %I%Xﬂ’ 131 /|\u1—¥j£tﬁijﬁq*}*i ,
UBC823 1.86 1.40 0.23 0.35 B 131 AN RE 5 58 4 X A3 FF, % L Uk 4547 R 4T 48
UBC824 2.00 1.39 0.25 0.40 T e — DAL A 4 R bRiE <1 o 5%
UBC835 1.87 1.53 0.29 0.43 %&}ﬂﬂ@@—ﬁiﬂj\j“o” ’HEJ 0/1 ﬁﬁ%ﬁ%ﬂﬂ@ 131 /I\
UBC840 1.93 1.33 0.21 0-34 MRS A R SRS (R 5) 11 A B G
UBC841 2.00 1.51 0.39 0.57 UBCS841 E@%%U%%%(80.92%) ,ﬁﬁ’ﬂl%‘%%u 106
UBC843 2.00 1.49 0.30 0.46 /I\ﬁ:l':lﬁ: ’ﬁljj%l% UBCS876 éé:é.ﬁp{% 131 /I\H-I'?ZE
uBcsaa 200 140 030 046 RN SE A ST . 514 UBC84L Sy 8 i 20 %
UBC876 2.00 1.68 0.38 0.56 7\5"% 1j )f—i , ﬁ:}’ EIJ IEll: 2 500\ 2 200\ 2 000\ 1 600‘
1\?{% 1.969 1478 0.294 0.447 1500, 1450, 1100, 1000, 950, 850, 750 700,
650,550,450 400,350,150 .250.2 900 bp. 5%
2 AT AATER SR (87 5 F1 105 %5) . UBC876 JL 4" 3t 15 A~ £ 25 M A7 A5, 4 5 &
KB4 AFE 1 ASDEH RS RN (30 B5) 1 2 800,2500,2000,1800,1500,1350,1 150,

ANE AR SR (79 B 1 050,900,850 .750 650,550 .3 100 .500 bp.

KBES QUG 1A FAE SRR (35 5 ) FiT 3 519 UBC876 # & T AP 12 5 14 5 31 5|
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Table 5 ISSR characteristic fingerprinting data of 131 Bougainvillea cultivars

No. Molecular fingerprint No. Molecular fingerprint No. Molecular fingerprint

1 10111111000111110000 45 10111101111111110010 89 00111111111011110000
2 00010011001111111100 46 01111111111100110100 90 111111100010100

3 10111111000111100000 47 00111111111111101000 91 00011001111111111100
4 00011010000101000000 48 001111100000111 92 00110010010111100000
5 01011111110110111000 49 01011111111001011000 93 00101101111111111000
6 11011011111010110000 50 10011111111101110100 94 10101101111101111000
7 11111101101111100000 51 10111010010111100000 95 10101001111101111000
8 11011011111011100000 52 11011001011010111100 96 00101011111110011100
9 10011111101110100000 53 00000001110001110000 97 010101000110000

10 01011111111000100000 54 00010101111111110100 98 011111000101100

11 10111111101111010000 55 10011101111111111000 99 001111100001101

12 000110101000100 56 10011101111100110001 100 00110010000110111000
13 01011101111110110000 57 0I1111101111101111000 101 001111101001100

14 000110101101101 58 001101110011100 102 00011101111111111100
15 01111110111110110000 59 10110000111111110000 103 11111100101110111100
16 01111111110000110000 60 01011000111101111000 104 11111101111111111000
17 01011100111110110000 61 11001001110010111000 105 00001101111101110000
18 01011111110111000000 62 00011001111010101000 106 00011011111111110100
19 10011011011111100000 63 01011001111010000000 107 111111010111100

20 00011111101111100001 64 010111110101100 108 01111111111001111000
21 11011101101111100001 65 010111100101000 109 01011001111101010100
22 11111101100111011100 66 010111100101100 110 10111101100111100101
23 10011011111111011100 67 001111100000110 111 10111101101101010100
24 00111101101001110000 68 10011001011111110001 112 00011001100011110100
25 10011011101111110100 69 11111011111111111000 113 00011011100101100100
26 10011001101111100100 70 010111111111000 114 11111111111001111000
27 11011011101011100100 71 11011001111111100000 115 10101011111101110100
28 10111001100111100100 72 01011001110101110000 116 11101111110011111000
29 00011111111111100100 73 11111101111110111000 117 00101001111111111100
30 00000000011101111000 74 10101101111101111000 118 10111011010010101000
31 010000100111000 75 11011000111011110000 119 10011011011011110000
32 01111000110011110000 76 01011001000010110000 120 10011111111111100000
33 01111001100011110000 77 01011001111010101000 121 10011101111111100000
34 01101000110000011000 78 10011111111101110000 122 11011001110111111000
35 00100000110001011000 79 11100101111101111001 123 01111010010011110000
36 11110000111100011000 80 10101101111100011001 124 00110000010001101000
37 10111100110011111000 81 00101001110011111000 125 00011000111100101000
38 10110001100000010000 82 001011100011100 126 000111101001000

39 000011101001000 83 11011001110010101000 127 00001001101010110000
40 01011001000110100000 84 00011011000110101000 128 01011001111010101000
41 01011000000110000000 85 011101110010100 129 01011001111010101000
42 011111011010100 86 001110010011000 130 01011011000110100000
43 011101010110100 87 00101101111111110000 131 01011101010100100000
44 111010111111100 88 001101101011100
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Fig. 12 Dendrogram of 131 Bougainvillea

cultivars based on ISSR markers
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BAE 350280845 ,2001) , ik
Byt 4E Nei’ s B: PR 24 P46 80 (39 1H 0.29) F1
Shannon’ s {5 B 3850 (¥1H 0.45) #REAK , I+ Has %
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