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Abstract: In order to provide the basis for variety breeding and germplasm identification of Chinese traditional

medicine Platycodon grandiflorum in Qinling slope dryland, platycodon esterase isozymes (EST) expression difference of

different leaf position in three different regions is studied by application of polyacrylamide gel electrophoresis (PAGE)

technique, and through the EST — PAGE map mobility ( Rf), joint coefficient (S) (T), enzyme spectrum similarity

comprehensive analysis method, Put forward the preliminary kinship evaluation of shangluo Platycodon grandiflorum cul-

tivation varieties in the different regions of slope dryland. The results showed that the genetic relationship between differ-

ent regions size order: Pingliang — Gansu > Zibo — Shandong > Guangyuan — Sichuan > Lantian — Xian > Chifeng —

Neimenggou= Shangluo — Shaanxi, there are no difference between Chifeng — Neimenggou and Shangluo — Shaanxi in

species of the platycodonis.
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Table 1 The collocation of concentrated gel

W4 Bk
The reagent name The gel concentration
30% Acr - Bis I #/mL 5.3
Tris — HCL pH8.9 ZZ Wik /ml. 4.0
MWZE7K Double steaming water/mL 6.7
10% Ap/mL 0.3
TEMED/mL 0.008

2.2 LEkHE5HK

SR FHAS 32 252 5K T s O i Y Jg e LA HL Dk 3%, ol
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Table 2 Samples of Platycodon grandiflorum

17 4 P

The reagent name

The gel concentration

30% Acr — Bis I/ mL 0.75

Tris — HCL pH8.9 ZZ 41 /ml. 1.25
WZEIK Double steaming water/mL 3.0
10% Ap/mL 0.15

TEMED/mL 0.008
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Fig.1 Esterase iaozyme electrop Horesis pattern of

Platycodon grandiflorum leaves collected from shoot tips
and functional part among 6 locations
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(from 1 to 6 respectively: Platycodon grandiflorum leaves collected from
shoot tips part among 1 Zibo — Shandong, 2 Guangyuan — Sichuan, 3 Chifeng
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— Neimenggou,4 Shangluo — Shaanxi, 5 Lantian — Xian, 6 Pingliang — Gan-
su; 7 to 12, respectively Platycodon grandiflorum leaves collected from func-

tional part among corresponding to the distribution)
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Fig.2 Esterase iaozyme zymogram of 6 Platycodon
grandiflorum leaves collected from shoot tips
and functional part among 6 locations
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N7 HAS D BE AR AL )

(from 1 10 6 respectively: Platycodon grandiflorum leaves collected from
shoot tips part among 1 Zibo — Shandong, 2 Guangyuan — Sichuan, 3 Chifeng
— Neimenggou, 4 Shangluo — shanxi, 5 Lantian — Xian, 6 Pingliang — Gansu;
7 to 12, respectively Platycodon grandiflorum leaves collected from functional
part among corresponding to the distribution)
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Note: the calculation method of joint coefficient (S) : S = enzyme
band number Shared between the two characteristics /the sum of enzyme band
of two characteristics minus the number of enzymes with together. The same

below.
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Table 3 The bands grade and the relative Rf of esterase
isozyme of Platycodon grandiflorum leaves collected from

shoot tips and functional part among 6 locations

B fitF 7 5+ The bands number
The sample number 2 3 4 5 6
1 + + + - - +
2 + + + + + -
3 + + + - + -
4 + + + - + -
5 + + + - - -
6 + + + + - +
7 + + + - + +
8 + + + - + -
9 + + + - + -
10 + + + - + -
11 + + + - - +
12 + + + + + -

ER# Mobility 0.03  0.15  0.30  0.40 0.60 0.70
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Table 4 Zymogram joint coefficient of 6 Platycodon

grandiflorum leaves collected from shoot tips

FEGL TS

The sample number 2 3 4 3 6
1 0.5 0.60 0.60 0.60 0.80
2 0.80 0.80 0.8 0.67
3 1 1 0.50
4 1 0.50
5 0.50
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Table 5 Joint coefficient of 6 Platycodon grandiflorum

leaves collected from functional part

R 5

The sample number 8 ? 10 1 12
7 0.60 0.60 0.60 1 0.50
8 1 1 0.60 0.80
9 1 0.60 0.80
10 0.60 0.80
11 0.50

RO 6T HAEEEREMLM iy B AV BRIEARME (T)
Table 6  Enzyme similarity of 6 Platycodon grandiflorum

leaves collected from shoot tips

R 5

The sample number 2 3 4 5 6

0.67 0.75 0.7 0.75 0.8

1

2 0.8 0.89 0.89 0.8
3 1 1 0.67
4 1 0.67
5 0.67

T BEREAE 7= No/(X) + Xy + 0+ X)), Hod N i o
IRSAE A ECE , « Dy n AREREZ BT SEAT OB A, n D3 0 A
HREFE 8. N

Note: Enzyme spectrum similarity 7= Na/( X, + X5 + - + X,,),
where N is the species number of Platycodon grandiflorum characteristics, x

is enzyme band number Shared between n Platycodon grandiflorum, n is the
enzyme band number of NTH Platycodon grandiflorum . The same below.

RT 6T HAEETNRERDL Ay B AU BRIE AR (T)
Table 7 Enzyme similarity of 6 Platycodon grandiflorum

leaves collected from functional part

FEah S

The sample number 8 9 10 11 12
7 0.75 0.75 0.75 1 0.67
8 1 1 0.75 0.89
9 1 0.75 0.89
10 0.75 0.67
1 0.67
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Fig.3 Esterase iaozyme electropHoresis pattern of 6 Platycodon

grandiflorum leaves collected from stem base and No.1,No.2
OATE) 6 43500 : 1 IWARTSIR 2 P9I 5C .3 M52 106 4 BRIY
T 5 PEL2 W L6 H P I R A 2RI 0 5 7.8.,9 40 oA L AR T
AR ZE RN e DURERRIE 2R AT 5 10, 11,12 23 51 S )1
TLIZEARTRI D REFR I A RN )



55 23]

OB GEA  ZR U AN TR AR 5 ol 1 2 0 R 2 5 155

(from 1 to 6 respectively: Platycodon grandiflorum leaves collected from
stem basal part among 1 Zibo — Shandong, 2 Guangyuan — Sichuan, 3 Chifeng
— Neimenggou, 4 Shangluo — shanxi, 5 Lantian — Xian, 6 Pingliang — Gansu;
7, 8, 9, respectively stem tip of a leaf, the functional part of leaf, stem
basal leaves in Zibo — Shandong; 10, 11, 12, respectively the stem tip of a

leaf, functional part of leaf, stem basal leaves in Guangyuan — Sichuan. )

RO OMITHSEEEIIM F ERBEEERS RE(S)
Table 9 Zymogram joint coefficient of 6 Platycodon

grandiflorum leaves collected from stem base

R TS
The sample number

1 1 0.67 0.33 0.33 0.33
0.67 0.33 0.33 0.33
0.67 0.25 0.25

0.33  0.33

[V N N N S ]

R 10 o TSR R EDGIA Fy B (O BRE AR LE (T)
Table 10  Enzyme similarity of 6 Platycodon grandiflorum

leaves collected from stem base

B T (05 vk B T (VRCIR S (R
Bands of Bands of Bands of Bands of
light color lighter color darker color dark color

4 6 MITHIEREESM A 1 S 2 SEiEERE TEEE
Fig.4 Esterase iaozyme zymogram of 6 Platycodon grandiflorum
leaves collected from shoot tips and No.1,No.2
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JURG R A 2RI S RERR T A ZEEERR I b )

(from 1 to 6 respectively: Platycodon grandiflorum leaves collected from
stem basal part among 1 Zibo — Shandong, 2 Guangyuan — Sichuan, 3 Chifeng
— Neimenggou,4 Shangluo — Shaanxi, 5 Lantian — Xian, 6 Pingliang — Gan-
su; 7, 8, 9, respectively stem tip of a leaf, the functional part of leaf, stem
basal leaves in Zibo — Shandong; 10, 11, 12, respectively the stem tip of a

leaf, functional part of leaf, stem basal leaves in Guangyuan — Sichuan)

F8 oFFHIEEEREMM FFLREE DI T
FETERREE ] TEEEBH YR B R TR E
Table 8 The bands grade and the relative Rf of
esterase isozyme of Platycodon grandiflorum among

6 samples from stem base

TS Jifi 5 J75 The bands number
The sample number 1 2 3 4 5
1 - + + - _
2 - + + - +
3 - + + ¥ _
4 - - + + -
5 - - + _ .
6 - - + - N
7 + + + _ +
8 + + + _ +
9 + + + - _
10 + + + — _
1 + + + + +
12 + + + - +
EHR Mobility 0.03 0.11 0.24 0.04 0.50

S
The sample number 2 3 4 3 6
1 1 0.80 0.50 0.50 0.50

0.80 0.50 0.50 0.50
0.80 0.40 0.40
0.50  0.50
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S
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Fig.5 Esterase iaozyme electropHoresis pattern in 3,4,5,6

samples using different part of the plant
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(1.2.3 7050 - A B2 AR MRS R B0 25 QM e\ SRR I 7 T 28
FLTBIEJ 3456 23 B B VE RIS A T A 2R R SRR R 7
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FZEHLTRIE A 510, 11,12 2350 0 H PR AT I 22000 A DI RETR
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(1, 2, 3 are: Platycodon grandiflorum stem tip of a leaf, functional
part of leaf and stem base of blade in Chifeng — Neimenggou; 4, 5, and 6 re-
spectively for Shangluo — Shaanxi; 7, 8, 9, respectively for Lantian — Xian;

10, 11, 12, respectively for Pingliang — Gansu)

1 4

2 3 5

O EdEEE

w0 O o IO SR I R
Bands of Bands of Bands of Bands of
lightcolor  lighter color darker color dark color

B 6 & 3.4.5.6 SHEIELEAMLEES R T EEEIT
Fig.6  Esterase iaozyme zymogram in 3,4,5,6 samples
using different part of the plant

(1.2.3 2305 N SR IR B 2R AR it F (D RE AR i 3
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I R ZESETR AL 57,89 2351 PG 22 B FRS A6 19 25 QR v A |
IHREFROLAT A FOZEREFRALI A5 10, 11,12 20531 2 HM - BURS R 25
JAROL Fr D REFRAL M FIZE AR AL )

(1, 2, 3 are: Platycodon grandiflorum stem tip of a leaf, functional
part of leaf and stem base of blade in Chifeng — Neimenggou; 4, 5, and 6 re-
spectively for Shangluo — shanxi; 7, 8, 9, respectively for Lantian — Xian;

10, 11, 12, respectively for Pingliang — Gansu)
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Table 11 S and T of 4 samples that have the maximal
phylogenetic relationship with each other
g5 d WSARIERITH R0 P22 FHATH
Platycodon Chifeng — Neimenggou Lantian — Xian and
grandiflorum and Pingliang — Gansu Pingliang — Gansu
USEES (N 0.25 0.50
BHEALEE T 0.40 0.67

R12 INEEXRRIEMEEEN ST TE
Table 12 S and T of 2 samples that have the minimum
phylogenetic relationship with each other

P52 ARG PY 7 3%

Chifeng — Neimenggou and
Shangluo — Shaanxi

i
Platycodon grandiflorum

BERES 0.25
FFEARLE T 0.40
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