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[ Abstract | Objective: To identify Physalis plants in Solanaceae by internal transcribed spacer 2 (ITS2)
sequence. Method; ITS2 sequence of Physalis and Physaliastrum medicinal plant samples was amplified by RT-
PCR and sequenced. In order to expand scope of research topic, ITS2 sequences of related species were
downloaded from GenBank. All sequences were spliced by CodonCode Aligner V3.0.1, ITS2 sequences were
compared and analyzed by DNAMAN software. Related data analysis and processing was performed by MEGA 5. 10
software and neighbor-joining tree was constructed. 1TS2 secondary structure information was predicted by ITS2
database and its differences of samples was analyzed. Result; All samples were clustered into two branches,
Physaliastrum was clustered into a single branch and the same as Physalis. Except a few samples, all species of
both genus were clustered into a branch where all intra-species samples were clustered to one branch respectively
and obviously distinguished, which showed monophyletic. Bootstrap support rates between each two were very

high. Conclusion: ITS2 sequences have great potential in terms of systematic research and species identification
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AR T, MGI6G 1Y S & il £ [ )i (PCR) 43 (#E
P I B 2 AR A R 22 =), EPS-600 B H 3k {3 A
Tanon-4100 7% i L AL B R 48 ( il RBERHE A
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Table 1 Source of samples and GenBank accession numbers of ITS2 sequences

No. 254 T4 R4 3 GenBank B35  JFSIKE/bp  BEE GC it /38 %
1 74 Physalis alkekengi var. franchetii FC KP893949 211 72.9
2 i 3% P. alkekengi var. franchetii FC KP893950 211 72.9
3 744 P. alkekengi var. franchetii SY KP893951 211 72.9
4 R P. alkekengi var. franchetii SY KP893952 211 72.9
5 iR 3% P. alkekengi var. franchetii KD KP893953 211 72.9
6 MK P. alkekengi var. franchetii KD KP893954 211 72.9
7 R P. alkekengi var. alkekengi GenBank AY665850 207 72.9
8 iRl P. alkekengi var. franchetii GenBank GQ434666 211 72.9
9  EBWMK P. pubescens SY KP893970 215 71.1

10 ERI P. pubescens SY KP893971 215 71.1

11 ESY V%) P. pubescens SY KP893972 215 71.1

12 EEYivE) P. pubescens KD KP893973 215 71.1

13 ERY P. pubescens KD KP893977 215 71.1

14 By P. pubescens FC KP893978 215 71.1

15 LR P. pubescens FC KP893979 215 71.1

16 KT 58 S P. peruviana GenBank AY665914 211 72.5

17 N 784 P. minima GenBank AY665904 211 72.9

18 - P. cordata GenBank AY665886 211 70. 6

19 R P. pubescens GenBank AY665917 214 71.4
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No L) T4 KA GenBank #3¢5  JFHIKE/bp  BEE GC it /3 8/ %
20 T P. angulata GenBank AY665875 214 72. 4

21 - P. carpenteri GenBank AY665852 207 68. 1

22 - P. coztomatl GenBank AY665887 211 72.5

23 - P. crassifolia GenBank AY665890 211 70.6

24 - P. ignota GenBank AY665897 211 71.0

25 - P. longifolia GenBank AY665901 211 74.8

26 - P. minimaculata GenBank AY665906 211 70. 6

27 - P. aff. philadelphica GenBank AY665868 206 71.3

28  HAHUMST  Physaliastrum japonicum 1 KD KP894007 219 69.8

29 H A #ifi S P. japonicum 2 KD KP894008 219 69. 8

T R FC I T4 PHR T RUIR T, SY S 1L 745 PR PR, KD 3L 7748 FRAR T 9 A £ 5 -7 o b [ DR Mo 4 23 A, JE b 3044
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MEGA ( molecular evolutionary genetics analysis) 5. 10
WA BEAT 23 A He X, TF B A% B (K2P) I X
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Fig.1 PCR consequence of ITS2 bidirectional primers of Physalis

and Physaliastrum
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Fig. 2 Variable sites in ITS2 sequences of Physalis and i;
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Fig.3 NJ system clustering tree of Physalis and Physaliastrum based

on ITS2 sequences
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Table 2 K2P genetic distance of ITS2 sequences of Physalis and Physaliastrum samples
1 2 3 4 5 6 7 8 9 10 11 12 13 14

2.0

4 0 0 0

50 0 0 0

6 0 0 0 0 0

70 0 0 0 0 0

8 0 0 0 0 0 0 0

9 0.1146 0.1146 0.1146 0.1146 0.1146 0.1146 0.1146 0.1146

10 0.1146 0.1146 0.1146 0.1146 0.1146 0.1146 0.1146 0.1146 0

11 0.1146 0.1146 0.1146 0.1146 0.1146 0.1146 0.1146 0.1146 0 0

12 0.1146 0.1146 0.1146 0.1146 0.1146 0.1146 0.1146 0.1146 O 0 0

13 0.1146 0.1146 0.1146 0.1146 0.1146 0.1146 0.1146 0.1146 0 0 0 0

14 0.1146 0.1146 0.1146 0.1146 0.1146 0.1146 0.1146 0.1146 0 0 0 0 0

15 0.1146 0.1146 0.1146 0.1146 0.1146 0.1146 0.1146 0.1146 O 0 0 0 0 0

16 0.1137 0.1137 0.1137 0.1137 0.1137 0.1137 0.1137 0.1137 0.0363 0.0363 0.0363 0.0363 0.0363 0.0363
17 0.1454 0.1454 0.1454 0.1454 0.1454 0.1454 0.1454 0.1454 0.0638 0.0638 0.0638 0.0638 0.0638 0.06338
18 0.1208 0.1208 0.1208 0.1208 0.1208 0.1208 0.1208 0.1208 0.0101 0.0101 0.0101 0.0101 0.0101 0.0101
19 0.1262 0.1262 0.1262 0.1262 0.1262 0.1262 0.1262 0.1262 0.0472 0.0472 0.0472 0.0472 0.0472 0.047 2
20 0.1137 0.1137 0.1137 0.1137 0.1137 0.1137 0.1137 0.1137 0.0363 0.0363 0.0363 0.0363 0.0363 0.0363
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1 2 3 4 5 6 7 8 9 10 11 12 13 14
21 0.0685 0.0685 0.0685 0.0685 0.0685 0.0685 0.0685 0.0685 0.1153 0.1153 0.1153 0.1153 0.1153 0.1153
22 0.1208 0.1208 0.1208 0.1208 0.1208 0.1208 0.1208 0.1208 0.0363 0.0363 0.0363 0.0363 0.0363 0.0363
23 0.0975 0.0975 0.0975 0.0975 0.0975 0.0975 0.0975 0.0975 0.0527 0.0527 0.0527 0.0527 0.0527 0.0527
24 0.1265 0.1265 0.1265 0.1265 0.1265 0.1265 0.1265 0.126 5 0.0152 0.0152 0.0152 0.0152 0.0152 0.0152
25 0.1329 0.1329 0.1329 0.1329 0.1329 0.1329 0.1329 0.1329 0.0688 0.0688 0.0688 0.0688 0.0688 0.068 8
26 0.1206 0.1206 0.1206 0.1206 0.1206 0.1206 0.1206 0.1206 0.0310 0.0310 0.0310 0.0310 0.0310 0.0310
27 0.1591 0.1591 0.1591 0.1591 0.1591 0.1591 0.1591 0.1591 0.0696 0.0696 0.0696 0.0696 0.0696 0.069 6
28 0.0865 0.0865 0.0865 0.0865 0.0865 0.0865 0.0865 0.0865 0.1227 0.1227 0.1227 0.1227 0.1227 0.1227
29 0.0865 0.0865 0.0865 0.0865 0.0865 0.0865 0.0865 0.0865 0.1227 0.1227 0.1227 0.1227 0.1227 0.1227
15 16 17 18 19 20 21 22 23 24 25 26 27 28

2

15

16 0.0363

17 0.0638 0.057 38

18 0.0101 0.0256 0.0526

19 0.0472 0.0310 0.0581 0.0363

20 0.0363 0.0205 0.0578 0.0256 0.0310

21 0.1153 0.1080 0.1457 0.1151 0.1204 0.108 0

22 0.0363 0.0308 0.0468 0.0257 0.0416 0.0308 0.1207

23 0.0527 0.0525 0.0868 0.0417 0.0581 0.0525 0.1029 0.058 2

24 0.0152 0.0308 0.0473 0.0050 0.0416 0.0308 0.1207 0.0308 0.0470

25 0.0688 0.0414 0.0795 0.0576 0.0576 0.0414 0.1510 0.0518 0.0807 0.0629

26 0.0310 0.0256 0.0525 0.0205 0.0307 0.0256 0.1148 0.0256 0.0527 0.0256 0.0575

27 0.0696 0.0811 0.0998 0.0582 0.0694 0.0811 0.1530 0.0813 0.0811 0.0529 0.1162 0.069 4

28 L1227 0.1336 0.1475 0.1224 0.1343 0.1336 0.0806 0.1339 0.1227 0.1282 0.1709 0.1410 0.1413

29 0.1227 0.1336 0.1475 0.1224 0.1343 0.1336 0.0806 0.1339 0.1227 0.1282 0.1709 0.1410 0.1413 O
3 it XAl A Ao ] 26 A 8 LA, N R 23 A O 45 5 1TS2

PRI R BN W WL, R T G ], A b A AT LB, R R 2 B R A SO X )

JFo 16 NJ RGERZER T, HA GenBank 1 (1 2
H(P. pubescens) 55 1 R Fifr A A A A B AE A 7] 52
AL BE D DA o {30 R AR BT AR s A A
I, PR 25 S ORI GRS 1A S K AR A S, AT
BNAFE L, HAECHEAAEY) &) o, BRI SH 5
ﬁﬁ@@%igﬁifﬂﬁf%ﬁ&%ﬁﬁ%*ﬂ%%(Eiiﬁ
HB) b, HK R X 4 0 W FBR . SC I R
JF A FhP. alkekengi . . 7% Fp
P. alkekengi var. franchetii #% 8 7 — 32, K 8 5HF,
X UL ITS2 7 5140 I vk HAR X 73 J5U 28 b FAZ o ik

alkekengi var.
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Fig.4 Comparison on ITS2 secondary structure between Physalis and Physaliastrum
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