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Analysis on the Internal Transcribed Spacers( ITS) Sequences and
Phylogenetics of Chieh-qua and its Affinis Cucurbitaceae
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Abstract; 56 chieh-qua and 7 other cucurbits germplasm resources were collected from south China, subse-
quently rDNA-ITS amplication and sequencing were performed. Combining ITS sequences of several cucurbita-
ceous plants downloaded from GenBank, the lengths, variable sites, G + C content, genetic divergences, homolo-
gies, phylogenetics, and system position were analyzed by bioinformatic softwares. ITS complete sequences of
chieh-qua and its affinis cucurbitaceae germplasm resources were obtained. The full-length of chieh-qua ITS was
612 -617 bp,G + C content were 59.97%—61.07% . The sequence alignment results showed that there were 94
variable sites( ITS1:47 ,ITS2:40,5.8S:7 ) among chieh-qua germplasm resources, some of which had significant
species-specific characteristics and could be used as DNA fingerprint marker. 56 chieh-qua germplasm materials
were clustered into 3 groups based on ITS sequences variance ,12-2-3 was ranked into the first branch, Heimaojiegua
H2251" and "H5FA' were classified into the second and third branch respectively, and the rest materials were

grouped into the fourth and fifth group. Compared with the other cultivated species,the genetic divergence of chieh-
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qua material 12-2-3 was the biggest ranging from 3.3 to 4. 6 ,and there are large differences on agronomic traits and
resistance between 12-2-3 and others, leading to be used as crossbreeding parent. The system position of chieh-qua
was between Indomelothria blumei ( GU799496 ) and Dactyliandra welwitschii (HQ201973) ,and had the closest re-
lationship with Indomelothria blumei. Mrbayes software analysis showed that Zehneria thwaitesii( AM981145) ,
Ctenolepis cerasiformis ( AM981142) , Cucumis melo ( AM36377) , Dactyliandra welwitschii ( HQ20 1973 ) ,
Trochomeria macrocarpa ( AM981141) were the most primordial species, the system evolution order was Cucu-
mis melo( AM36377 ) — Cucurbita moschata , Trichosanthes yunnanensis , Momordica charantia , Luffa aegypiia-
ca, Citrullus lanatus (FJ915098) , Lagenaria siceraria — Benincasa hispida , Benincasa hispida var. chieh-qua
— Cucumis sativus. The phylogeny of chieh-qua and its affinis cucurbitaceae germplasm resources was investiga-
ted by using ITS sequences and it would provide useful information for their breeding, germplasm DNA fingerprint i-
dentification , classification and evolution and comparative analysis,etc.

Key words: chieh-qua; cucurbitaceous crops; germplasm resources; rDNA-ITS; sequence analysis; phyletic
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Table 1 Sources of chieh-qua and other cucurbit materials

%5 R s KA EVIE

Code Materialtype Specimen name Source Latin name

1 REDIN chieh-qua Al133-1 TR B. hispida var. chieh-qua How.
2 Al47-1 I B. hispida var. chieh-qua How.
3 A102-1 IR B hispida var. chieh-qua How.
4 A39-CK IR B. hispida var. chieh-qua How.
5 AO9FA-2 IR B. hispida var. chieh-qua How.
6 H2251 IR B hispida var. chieh-qua How.
7 A82-1 IR B. hispida var. chieh-qua How.
8 All1-1 IR B. hispida var. chieh-qua How.
9 P15-1-1 IR B hispida var. chieh-qua How.
10 A90-1 &R B. hispida var. chieh-qua How.
11 Al44-1 IR B. hispida var. chieh-qua How.
12 A39FA 7R B hispida var. chieh-qua How.
13 H5FA I B. hispida var. chieh-qua How.
14 A142-1 IR B. hispida var. chieh-qua How.
15 H2252 IR B. hispida var. chieh-qua How.
16 SY3 IR B. hispida var. chieh-qua How.
17 P9-2 I B hispida var. chieh-qua How.
18 gl-1 IR B. hispida var. chieh-qua How.
19 D25-6 IR B. hispida var. chieh-qua How.
20 4-3-1A x25 IR B hispida var. chieh-qua How.
21 5-1-1-3 IR B. hispida var. chieh-qua How.
22 7-26-2 IR B. hispida var. chieh-qua How.
23 D003 x 25 IR B hispida var. chieh-qua How.
24 3-23-d-1-3 IR B. hispida var. chieh-qua How.
25 e S 5 &R B. hispida var. chieh-qua How.
26 3-01-1-2 I B hispida var. chieh-qua How.
27 12-2-3 TR B. hispida var. chieh-qua How.
28 5-b-3 x gl-1 R B. hispida var. chieh-qua How.
29 L/h-2-1 IR B hispida var. chieh-qua How.
30 P15-1-1 IR B. hispida var. chieh-qua How.
31 KK 6-2 I B. hispida var. chieh-qua How.
32 gl-3-2 R B hispida var. chieh-qua How.
33 Al24-1 7R B. hispida var. chieh-qua How.
34 H7-1 IR B. hispida var. chieh-qua How.
35 A134 x HiAlh IR B hispida var. chieh-qua How.
36 A125-2 IR B. hispida var. chieh-qua How.
37 Al54 IR B. hispida var. chieh-qua How.
38 A160 IR B hispida var. chieh-qua How.
39 A115-3 i} B. hispida var. chieh-qua How.
40 SH-1x17-2 R B. hispida var. chieh-qua How.
41 A95-1 IR B hispida var. chieh-qua How.
42 3(3) I B. hispida var. chieh-qua How.
43 £k 3 IR B. hispida var. chieh-qua How.
44 K x6 R B hispida var. chieh-qua How.
45 K1 &R B. hispida var. chieh-qua How.
46 H1 IR B. hispida var. chieh-qua How.
47 A06-12P I B hispida var. chieh-qua How.
48 Al123 I B. hispida var. chieh-qua How.
49 612FA IS B. hispida var. chieh-qua How.
50 Al43 IR B hispida var. chieh-qua How.
51 Al61 IR B. hispida var. chieh-qua How.
52 A157 IR B. hispida var. chieh-qua How.
53 A97-1 IR B hispida var. chieh-qua How.
54 A10FA i} B. hispida var. chieh-qua How.
55 LT3 i’} B. hispida var. chieh-qua How.
56 A06 & B hispida var. chieh-qua How.
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Code Materialtype Specimen name Source Latin name
57 P§JR watermelon FJ915098 by Citrullus lanatus
58 AM981142 LY Ctenolepis cerasiformis
59 it muskmelon M36377 T IR Cucumis melo
60 748807 PUPEA Cucumis myriocarpus
61 £ JK wax gourd B214 R Benincasa hispida
62 HQ201973 2K T Dactyliandra welwitschii
63" A yam DQ267930 LN Dioscorea nipponica
64 60183041 EREE Diplocyclos palmatus
65 JN560183 EVGHE Echinopepon paniculatus
66 IN560187 AR Frantzia talamancensis
67 # K cucumber P19 IR Cucumis sativus
68 GU799496 EE| Indomelothria. blumei
69 ¥ JK bitter gourd LCP90 R Momordica charantia
70 GU799500 AR R Melothria scabra
71 EF174484 I Mukia javanica
72 5K pumpkin 81 I Cucurbita moschata
73 W bottle gourd LR-1-2-9 IR Lagenaria siceraria
74% #& Y thatch pandanus EU816709 oA Pandanus tectorius
75 AM981090 g Peponium vogelii
76 GU799502 FHE L Posadaea sphaerocarpa
77 GU799504 FERE Ruthalicia eglandulosa
78 22K luffa 05502 IR Luffa aegyptiaca
79 JN560261 EqEs| Sicyos pachycarpus
80 IN560276 A7 Sicyosperma. gracile
81 AM981141 FITE B fPR Trochomeria. macrocarpa
82 Tt gualou GL b Trichosanthesyunnanensis
83 AM981145 AHEINTER Zehneria. thwaitesii
84 &K wax gourd JX073041 IR B. hispida
85 JX073045 IR B. hispida
86 JX073049 IR B. hispida
87 JX073052 I B. hispida
88 JX073055 IR B. hispida
89 JX073058 IR B. hispida
90 JX073062 IR B. hispida
91 JX073066 IR B. hispida
92 JX073070 IR B. hispida
93 JX073073 IR B. hispida
94 JX073075 R B. hispida
95 JX073078 "R B. hispida
96 JX073081 IR B. hispida
97 GQ183037 B B. hispida
98 FJ980302 b B. hispida

#ILE W IMERERRE20 23 28 .35 .40 44 R 24AS T IbERL,5 12 13 49 54 .55 S5 TR A e b1 ks 61 .67 169 72,73 .78 .82 SREERY 7 1 H
P BERERE  BR 7R AT 8 5% 5 (08 GenBank 4751 A R}

# designed as outgroup materials. 20 23 28 35 40 44 were hybrid chieh-qua materials,5 (12 13 49 54 |55 were screened chieh-qua materials in vivo
with Fusaric acid 61 .67 .69 .72 73 |78 .82 were 7 other curcurbit plants collected ; sequences of materials with GenBank accession numbers were loaded

from GenBank
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1.3 ITS X# PCR ¥ i

HAE GenBank $&MLH AN B4 G519, )™
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ITS5:5'-GGAAGTAAAAGTCGTAACAAGG-3"0 D)
56 3715 K 7 5y FoA AT B (I &R R
22\ R TR SR 8 ) S DNA S it i 17 PCR
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(% MgCL) .1 U ExTagDNA B4 (W A TaKaRa
Z8F]) .0, 16 mmol/L dNTPs. 0. 4 pmol/L 5|4 1
40 ngfitz DNA, N FEJF 2k 94 C i AEPE 3 min;
94 CAME 30 5,50 CiE k30 5,72 CHEff 60 s, 3t
35 MIEER, B 5 T 72 CHEMH 10 min, R 1% [R3
R WE-EE I H KA I PCR P=#) , 31 A1 FH GeneGeniusBio
Imaging System ( Bio-Rad ) #E f¢ BU5 32 50 WL 5% A4 |
ek,
1.4 PCR =¥k ZESNF

PCR =) 2 B i [l S50 & 2l Ak [l s % 42
pMDI18-T # A I 544k 2 DHS o JEAZ S ALY, IR A
TEREAR LB( & Amp) $5373E I 37 CHEIEREIRERK,
PR BESEAT PCR A, %808 TR0 /5 B 1 mL WA
2N A Y HARA PR A R AT
1.5 BWHRBFIINERFESIEREES T

W45 5 H Bioedit 2443 #7 ITS Ji 410 [, B
FWisIE 1TS J¥410 53, F NCBI BLAST J7 5847 [
TEEEXT . FIH DNAstar #AF 53 Hr 45 7 51K .G + C
S RSO RIR R R A% o iy, F s AL iRk
W, MR TERE SRS TR ITS 41 &2 GenBank T %%
B3 404 7 B 9 1TS 51, H PAUP Version 4. 0
b10 #AFHAT MP 34T, 8 LA IO ARR Y & V8
R, F Modeltest Version 3. 06"/ F1 PAUP Ver-
sion 4.0 b10 A #EAT BRI e AL 11550 FH] PAUP
Version 4.0 b10 I Mrbayes #X{F0 T RA KR

2 FERE5HMH

2.1 ITS X PCR ¥ i8Rl

514 1TS4 F1ITS5 Xt 56 4375 JIEE b K2 7 153
MUK 2 /E ¥ tDNA-ITS X (42 45 3% 4> 18S rDNA |
ITS1 .5.8S rDNA . ITS2 FI#B43 26S rDNA) #47 PCR

Py AR A — B SRR S AT, WS /N T 750 bp (A
1), 58 5 B R/NF A, PCR =9 RIS I
IRAG 63 3 AEdh ITS J741

M 1 2 3 4 5 6 7 8 9

10 11 12

1000
750 b
500 bp

M:DNA marker;1 ~ 12 ;45 JIVBE
M.DNA marker,1 - 12 ; Chich-qua samples
1 #5THRER ITS X PCR 4R
Fig.1 PCR amplification result of ITS region

from some chieh-qua samples

2.2 HKITS FIKE.G+CEERHETR

FIrA RE 5 54045 35 43 18S rDNA (TSI 5. 8S
rDNA ITS2 1343 26S tDNA, ##E GenBank /A5
AY4& N ( Benincasa hispida ,JX073079)18S rRNA FE K
3/ ,26S rRNA & [H 5% 5. 8S rRNA i [ fif 5L )7
H B E 25 BB ITS Jy 91030 [ (AL 4 1TS1.5. 8S Al
ITS2) o BRAF R, 15 T L 1TS FEA T 544K
612 ~617 bp,G + C %1 59.97% ~61.07% (ITSI ;
218 ~219 bp,G + C & 59. 17% ~60.09% ;1TS2
230 ~232bp, G + C & 12 61.30% ~64.22% ;5. 8S:
163bp,G + C 75 & 58.28% ~59.51% ) , 5 GenBank
AR AR TS JP8 [RJE 5 91% ~100% .,

WA A 39 3 BPEL ITS 341 A A [ 12 i
ARSp(F2), Hip A125-2 BA8EITS £ K (617 bp),
A82-1 45 (612 bp) ; H2251 5 ¢1-3-2 i G + C %
B E (61.24% ), A82-1 X (59. 97% ) ; 77 JK
ITS2 G+ C & 5 W& & T ITS1; #8434 Kt A147-1
A39-CK A111-1 P15-1-1 Al144-1 A39FA Al142-1,
SY3 .gl-1.3-01-1-2 A129-1 A124-1 H7-1 5H-7 x
17-2 A97-1 A161 F1 A157 3£ 17 G344 KE, ITS %51
S, [FVEPE A 100% | 3515531 0

ITS KEE .G + C &AL, MR A T
KA T R AEM, 1] DNAstar B4 F &7
GRS A AT Al AR AR B Al i 5 R SR e} ]
H 96 AR S S, Ho ITST A 47 A28 A 4,
ITS2 A 42 NAE A7 45 ,5. 88 A4 T N7 5, Horpr
12-2-3 #RHA 22 4>, 15 22.92% |, FHORJE A125-2 A
91,15 9.38% ,A82-1 A5 8 14~, i 8.33% , HAtbh4 Kl
TS A 57 A KRB BE 5 LB, Jo—
FEFE
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Table 2 ITS sequence lengths and G + C contents of chieh-qua and 7 other cucurbit plants

G R R
ITSI(bp)/G+C(%)  5.85(bp)/G+C(%) ITS2(bp)/G+C(%) ITS(bp) /G +C(% )

Code Material name

1 Al133-1 218/59.63 163/58.90 232/63.36 613/60. 85
2 Al47-1 219/59.82 163/58.90 232/63.79 614/61.07
3 A102-1 218/59.63 163/58.90 232/63.79 613/61.01
4 A39-CK 219/59. 82 163/58.90 232/63.79 614/61.07
5 AQO9FA-2 219/59. 82 163/58.90 232/63.36 614/60.91
6 H2251 219/59. 36 163/59.51 232/64.22 614/61.24
7 A82-1 219/59. 36 163/58.90 230/61.30 612/59.97
8 Alll-1 219/59.82 163/58.90 232/63.79 614/61.07
9 P15-1-1 219/59. 82 163/58.90 232/63.79 614/61.07
10 A90-1 219/59. 82 163/58.90 232/63.79 613/61.03
11 Al44-1 219/59.82 163/58.90 232/63.79 614/61.07
12 A39FA 219/59. 82 163/58.90 232/63.79 614/61.07
13 H5FA 219/59. 36 163/58.90 232/63.79 614/60.91
14 Al42-1 219/59. 82 163/58.90 232/63.79 614/61.07
15 H2252 219/59. 82 163/58.28 232/63.79 614/60.91
16 SY3 219/59. 82 163/58.90 232/63.79 614/61.07
17 P9-2 219/59. 36 163/58.28 232/63.79 614/60.91
18 gl-1 219/59. 82 163/58.90 232/63.79 614/61.07
19 D25-6 218/60.09 163/58.90 232/63.36 613/61.01
20 4-3-1A x25 219/59.36 163/58.90 232/63.79 614/60.91
21 5-1-1-3 219/59. 36 163/58.90 232/63.79 614/60.91
22 7-26-2 218/59.63 163/58.90 232/63.79 613/61.01
23 D003 x25 219/59. 36 163/58.90 232/63.36 614/60.75
24 3-23-d-1-3 219/59. 36 163/58.90 232/63.79 614/60.91
25 WA s 5 218/59.63 163/58.90 232/63.79 613/61.01
26 3-01-1-2 219/59.82 163/58.90 232/63.79 614/61.07
27 12-2-3 218/59.63 163/58.90 232/62.50 613/60.52
28 5-b-3 x gl-1 218/59.63 163/58.90 232/63.79 613/61.01
29 L/h-2-1 218/59.63 163/58.90 232/63.36 613/60. 85
30 P15-1-1 219/59. 36 163/58.90 232/63.79 614/60.91
31 KHF6-2 219/59. 36 163/58.90 232/63.79 614/60.91
32 gl-3-2 219/59. 82 163/59.51 232/63.79 614/61.24
33 Al24-1 219/59. 82 163/58.90 232/63.79 614/61.07
34 H7-1 218/59.17 163/59.51 232/63.79 613/61.01
35 A134 x HiAth 219/59. 82 163/58.90 232/63.79 614/61.07
36 Al125-2 222/59.91 163/58.90 232/62.93 617/60.78
37 Al54 219/59. 36 163/58.90 232/64.22 614/61.07
38 A160 218/59.63 163/58.90 232/63.79 613/61.01
39 Al115-3 219/59. 36 163/58.90 232/63.79 614/60.91
40 SH-1 x17-2 219/59. 82 163/58.90 232/63.79 614/60.91
41 A95-1 219/59. 82 163/58.90 232/63.79 614/61.07
42 3(3) 219/59. 82 163/58.90 232/63.79 614/61.07
43 %3 218/60.09 163/58.90 232/63.79 613/61.17
44 K x6 219/59. 36 163/58.90 232/63.79 614/60.91
45 K1 218/59.63 163/58.90 232/63.79 613/61.01
46 H1 219/59. 36 163/58.90 232/63.79 614/60.91
47 A06-12P 219/59. 82 163/58.90 232/63.36 614/60.91
48 Al123 219/59. 36 163/58.90 232/63.79 614/60.91
49 612FA 218/59.63 163/58.90 232/63.79 613/61.01
50 A143 218/59.63 163/58.90 232/63.79 613/61.01
51 Al61 219/59. 36 163/58.28 232/63.79 614/60.75
52 Al157 218/59.63 163/58.90 232/64.22 613/61.17
53 A97-1 218/59.63 163/58.90 232/63.36 613/60. 85
54 AI0FA 219/59. 82 163/58.90 232/63.79 614/61.07
55 LT3 219/59.82 163/58.90 232/63.79 614/61.07
56 A06 219/59.82 163/58.90 232/63.79 614/61.07
61 D1 219/59. 82 163/58.90 232/63.79 614/61.07
67 H1 232/59.91 163/58.28 254/66. 54 649/62. 10
69 K1 235/64.68 163/59.51 276/68.12 674/64. 84
72 N1 190/52.11 163/58.90 258/54.26 611/54.83
73 P1 217/61.29 163/58.90 245/67.35 625/63.04
78 S1 202/61. 88 163/58.90 257/66.15 622/62. 86
82 YD 201/60.70 163/58.90 258/66. 67 622/62.70

2.3 ITS F3iEfE o KRR ST 95.6% ~100.0% , L5 0 ~4.6, K 12-2-3

FH DNAStar 8B AL 0 R IR A v b S HAA RS /3K, M 3.3 ~4.6, 5 A82-1 1Y)
ZE5p B R R, N N RE TS P A R R BRI R K, 1A 4. 6 A82-1 5 H R kLY 815 4y
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JI FJ980302 it 1% 4 B K, 41 8.6 ~12.3 , Hik 54
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JI FJ980302 st i 4k e ik 3] 12. 3, Hk 5 A82-1
B AL I e = 1k 30 9. 7, X 56 43 5 IR ) a] YR
U X R EEEA AR AT 2 B, 19 I 12-2-3 Bl 43 32
I1,H2251 J4337 11, HSFA M43 3 100, 45 R Ry 43
IV JEXG RO AWK 2) . # 56 1Y
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2.4 HRRFUBERIMEFHE

R 1 I e i 50 A, I BR =) R 9 1TS JoAe
FERPRE, AR B — N R A T B A A
JRZAUAE 22N AR (B214 AF) iR R 3
JR B AERERY ITS 41, 455 GenBank 23 A1 (4 74
JK( Citrullus lanatus , AM981110) &t JK ( Cucumis me-
lo, M36377 ) . Ctenolepis cerasiformis ( AM981142 ) |
Dactyliandra welwitschii ( HQ201973 ) | Diplocyclos pal-
matus ( GQ183041 ) | Cucumis myriocarpus ( Z48807 )
Echinopepon paniculatus ( JNS60183) | Franizia talaman-
censis ( JN560187 ) | Indomelothria blumei ( GU799496 ) |
Melothria  scabra ( GU799500 ). Mukia
(EF174484 ) | Peponium wvogelii ( AM981090 ) | Posa-
daea sphaerocarpa ( GU799502) | Ruthalicia eglandulo-
sa(GUT99504 ) . Sicyos pachycarpus( JN56 0261 ) | Sicy-
osperma  gracile ( JN560276 ), Zehneria thwaitesii

Jjavanica

(AM981145) . Trochomeria macrocarpa ( AM981141) ,
18 i # F BHAE ¥ 5 3 i ( Dioscorea nipponica,
DQ267930) .7 YA ( Pandanus tectorius , EUS16709)
fITS P41, L 35145 8 JEA MR SRR, MP 5 0 A
LRI A3 SR 865, — 4R £ (CI, con-
sistency index) A 0. 5399 , & R4 48 £L ( RI, retention
index) 4 0. 6711, 4 J5 ) —BUMHEFE AL (RC , rescaled
consistency index) A 0. 3623, b Xt ¥ %1 3 697 417
S E 377 DAL 125 AN S ARE B
K195 AE B A, oy L LL 58% #EH (boot-
strap ) SCRFRBE TN N — 3, RGANLEHARIITE In-
domelothria blumei ( GU799496 ) 5 Dactyliandra wel-
witschii(HQ201973) Z 18], 5 Indomelothria blumei 3%
X Fadr (Bl 4), I NJ % ML &  Bayesian %0,
FFEIRMER

B4 ETF ITS 5% Mrbayes R HET N EHARPWRSEMNE

Fig. 4 The systematic position of chieh-qua in Cucurbitaceae based on ITS by Mrbayes software

2.5 FMREMBERMEMASGHLLR

M T RAEF S R R G B, FIA Gen-
bank T #1975 2 BHE Y 3 51, 5 44,
FA SRR I E B TEAR S (HAT A C Sl
R AR, HIZE 31 ( DQ267930) | 5% iR (EU816709)
VEAPNETE I Modeltest V3. 06 04185 52 425 A6

AR GTR + G, FETILELAI AT Mrbayes 437, - H
MP 5 S B — SO 8 A B 55, o
Pras R, 4 32 B R WK 866, — St 48 4K
(CI) M 0.5323 fREFIEFEEC(RL) 2 0. 6723, % 5
— 5 X0 (RC) 2 0. 3579, Hexd 414k 697 A~
8,375 DAL 127 MRS AR B AL, 195 4
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(EFSEDA= 0261 ) . Sicyosperma gracile ( JN560276 ) . Frantzia ta-

I3 B S Zehneria thwaitesii ( AM981145 ) |
Ctenolepis cerasiformis ( AM981142 ) | Cucumis melo ( AM3
6377) Dactyliandra welwitschii (HQ201973) Trochomeria
macrocarpa( AM981141) 73 H4 5 S5 157 40 45 78 I ( Citrullus
lanatus , FJ915098 ) | Dioscorea nipponica ( DQ267930 ) .
Pandanu tectorius ( EU816709) . 7 JI\, Peponium vogelii
(AM981090 ) | Diplocyclos palmatus ( GQ183041 ) | Echi-
nopepon paniculatus (JN560183) \Sicyos pachycarpus( JN56

lamancensis ( JN560187 ) | ¥ J, 22 JR A% #& 75 JR K
Ruthalicia eglandulosa ( GU799504 ) , it 7 2 £ K Ry
54% s T A R K& IR F 35 Indomelothria blumei
(GU799496 ) . Melothria scabra ( GU799500 ) . Posadaea
sphaerocarpa (GU799502) & M43 37 11, ¥ LR % H
52% ; ¥ JN5 Mukia javanica( EF174484) S5 KRB0,
RNy 3L #H SR 97% (1815) .
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Fig.5 The Mrbayes branch map of chieh-qua and other germplasm materials based on ITS sequences

FHIETT UL | Zehneria thwaitesii ( AM981145)  Ctenole-
pis cerasiformis ( AM981142 ) | Cucumis melo ( AM36377) |
Dactyliandra welwitschit ( HQ201973) | Trochomeria mac-
rocarpa ( AM981141) f Ji it , R G AL T AR IR -
Zehneria thwaitesii ( AM981145) | Ctenolepis cerasifor-
mis (AM981142) Cucumis melo ( AM36377) Dactyli-
andra welwitschit (HQ201973) | Trochomeria macrocar-
pa ( AM981141 ) — Diplocyclos palmatus ( GQ183041 ) |
Ruthalicia eglandulosa ( GU799 504 ) . ®§ JX | Frantzia
talamancensis( JN560187 ) | Echinopepon paniculatus
(IN560183) \Sicyos pachycarpus ( JN56 0261 ) | Sicyo-
sperma gracile (JN560276) itk 5N 22JK— 75K

( Citrullus lanatus ) | Dioscorea nipponica ( DQ267930) |
Pandanus tectorius ( EU816709) . i }L\\Peponium vogelii
(AM981090 ) — Indomelothria blumei (GU799496) Melo-
thria  scabra ( GU799500 ). Posadaea
(GU799502 ) L. R — K. Mukia Javanica
(GU799502) , MP i NJ ik ML 35 2453 2 F A [7]

5
3 i

3.1 FINITS FRoloHmREFHLXR
FHITS A i M BER R G LR R, E A A
eI (ER N BT i e s i 1B N UE 1
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i A A= %, fE 187 ~ 298 bp ZJA] 5. 8S 3k
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LB TR ITS A1 ITS2 J#31) G + C & kAR —
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B4 P 5] 150 ) 0 ARE 23 LA ) k| 5 4 R X B
AR L, FL TR VR A0 T ARG I A TR AR K28
B AR ITS X G + C 44 50% , RAA
BN 7% Wit 25 4B R 319% ) T AHESE 56 A4
5 JIEE A TTST FITS2 JP 40 AZ MR Ry 218 ~232 bp, %
A ITS 75k 612 ~ 614 bp , BI{EAH HEAEY) 1TS 75
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ITS2 Z A1 2% 5, K 5. 8S 1DNA G + C &1
57.85% KT ITS X G + C &, X5 ITS Kk #E
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T1 AR5 IV TR Aok ) i a8t A2 a0 A AR & B, 5 I
SENEA F/HAEHE 2 Ko, IF %A B 2
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— AT
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PR ISR 240 T TR R B AR T e 15 B AT Ah 220
AR A160 A161 A157 SR HT PEHLIX , 5 & AR
AHE 2L, 53 A TAE IV 4332, A e BRAEAE B Sk i) b 3
ARV 2D UL TTGEHL T oA

AWEFE A 17 43715 AR 1TS 751 58 4 4
[, [A)E I ik 100% , B BH 15 I ITS J3 5 A — &
PSrE, Ah, 35k R A39CK  AT11-1 P15-1-1,
Al44-1 A39FA A142-1 SEFATESE, KR, 2 HEK
A CRSLE BIATE KRR B K AR SY3 R
PIRGR g2 EREES S S A NP X 2 N o R L
SR M BHEA Z MR AR K E 5,
R ITS FPAI A 58 e AH R, HAR & B ITS F P dth 34
R R AL, X UL Y I ITS SR 9 2 AT — 2 1
PRSFIE, B bR oE , AR AR 260 OB S
25 5T R HAE AR R R A O s I an /5 ifF— 25 %)

W RIEAT RIS H B M7, 5 3 6 Bl HA B
Gy FARC IR G o3 A (B A5 D7 o 5 AR B
) R GEHEAL I T B Y
3.2 ITS TR R SEESEX T RNMRIELE
R FERXEMEREEFENE T

AT FEARE 119 JIFR OB R] 1) 28 S 67 A | gt
G436 P8 L X 7, 56 4319 SRR 53 44 sk ] 2 A
96 NSV A, b — S8R S 7 AT B A A AR
SHUEE, U0 A125-2 BHEL 91 746 A TGC,12-2-3 #4
BHO5 {7 C Bk (140 £ A 45 €220 i1 A 72E G299
i A 7E G 338 {3 G 725 T 415 15 417-418 {3 G 7% C
A82-1 FE460 i C 45 T 501 3 C 48 T 530 {3 C 4§
T 552 fif CG SRR AF, X UL 5 Ao i, i 1o 5142 )
J7 2 E BT, AT AR5 AR BT DNA 84045 5 45
L, 32 fiL C 22 T .90 fii C Bk 447 fif C &
T, BB 2 B IR B 408 2 28, Ul X
LB AT R IR T DNA $8 804 5 ) GRS

I ITS JE A AR L5830, Ak 12-2-3 |
A82-1 H225 K HSFA 5 HAb A B e A Z MR K
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POREDIN S S 2 o N DT NS5 = I S '
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B B AE— 2 WA B, 7 )RR D 2 JR—7%
it 56 4 T] AT A IR i A4 58, B A 4 IS 1Y
JRAS DT AL I R EEE |, AT B s R S st f%
PLERAEA 7 T RIEIY
3.3 YREHEMBEARMEMNS FREHEML T

ABIFFEXS A5 ITS JF 51K ] MP 253 H R 58
B, 73 SCEILL 58% #bas SCReA0 19 I b — 32, &
g B HEFTE Indomelothria blumei ( GU799496 ) 5
Dactyliandra _welwitschii ( HQ201973 ) Z 1], Y5 Indo-
melothria blumei %% Z & it, TN LIRS Indo-
melothria blumei Melothria scabra Posadaea sphaerocar-
pa BRI, B N iR (5 PG iR I
P A SRR Al P R EY b TR 5 4K
UCAR I KGR oI 221 P I 3 TR— 44 I35 I
— B, G SRR P R B R G SR S A
—H, WUk HAT, 9K B FTCR) 4 R 20 0
TAEC A FEASE M, F N P2 PR
SIS RN 46 TS 4 5t A 34 0 el 33 1 g 22 T
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