Korean J. Ecol. 16(4) : 515~526, 1993

O}t A|L} R (Robinia pseudo-acacia) SR} THH Fl 2]
7] FF ¥

ZES - o|zF - UBY
Abol el ot A B B3 - DR SR o] Fhe o 4 F

e

Electrophoretic Variation of Seed Proteins in

Robinia pseudo-acacia

Kim, Chang-Ho, Ho-Joon Lee* and Yong-Ok Kim*
Department of Biology, Pusan Women's University

Department of Biology, College of Science, Kon-Kuk University*

ABSTRACT

In order to study the ecotypic variation of Robinia pseudo-acacia L. distributed in southern area
of Korean peninsula, 15 local populations(Daejin, Sokcho, Kangneung, Mt. Surak, Hongcheon,
Kwangneung, Namhansanseong, Chungju, Yesan, Andong, Jeonju, Dalseong, Changweon, Mokpo
and Wando), located from 34°18" N to 38°36" N, were selected based on the latitudes and geo-
graphical distances. Seeds of these populations were collected and protein contents of seeds and
their band patterns were investigated.

The seed proteins of all populations were electrophoresed on SDS-polyacrylamide gel. Total
number of protein bands were 35, whose molecular weights ranged from 17,258 daltons to 142,232
daltons. The number of bands of seed proteins was 23 in Dalseong and Hongcheon and was 32 in
Daejin and Sokcho, showing an increasing tendency in the number of bands as the latitude goes
high. The local populations were classified into 3 local types based on protein analysis: the middie
north east coastal type(Daejin, Sokcho, Kangneung), the central type. (Mt. Surak, Hong-
cheon, Kwangneung, Namhansanseong, Chungju) and the southern type(Yesan, Andong, Jeonju,
Dalseong, Changweon, Mokpo, Wando). According to the results of cluster analysis by UPGMA
based on the similarity index(coefficient of Jaccard) of the patterns, 3 local types were
subdivided further into 6 types: the middle north east coastal type(Sokcho, Kangneung), the
north central type 1 (Mt. Surak, Hongcheon), the north central type I (Namhansanseong,
Chungju, Daejin), the north central type I (Kwangneung), the south central type (Yesan,
Dalseong, Jeonju) and the southern type(Andong, Changweon, Mokpo, Dalseong, Wando). The
No. 12 band of the separated seed proteins showed the highest colored density in the preparations
from all the populations, The No. 11~13 and No. 23~28 bands also showed high densities. As a
whole, southern type populations (Changweon, Mokpo, Wando) showed high protein contents and
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high colored density. Total protein contents of the seeds in each population were variable from 9.
68mg /g (Mt. Surak) to 17.30mg /g (Jeonju), showing an increasing trends toward low latitudes.
Key words: Robinia pseudo-acacia, Electrophoretic variation, Seed proteins, Ecotypic variation, Pro-
tein band patterns
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Table 1. Locations and climatic conditions of seed collection sites

Latitude Nearest Precipi- *Air temperature(C) Relative Annual
Locality (°N)  meteorological tation W.I. humidity  day

station (mm) mean min. max. (%) length

{(hours)
Daejin 38.48 Sokcho 1291.2 119 86 154 956 66 2181.1
Sokcho 38.12 Sokcho 1291.2 119 86 154 956 66 2181.1
Kangneung 37.45 Kangneung 1382.8 124 85 17.0 100.7 67 2242.5
Mt. Surak 37.39  Seoul 1364.8 11.6 7.5 165 100.4 69 2092.7
Hongcheon 37.36  Hongcheon 1193.5 10.0 43 174 89.6 67 2602.8
Kwangneung 37.33  Seoul 1364.8 11.6 7.5 165 100.4 69 2092.7
Namhansanseong 37.30 Seoul 1364.8 11.6 7.5 165 100.4 69 2092.7
Chungju 36.58 Chungju 1093.6  10.9 54 17.2  95.6 74 2593.2
Yesan 36.42 Asan 11854 11.3 6.1 17.1 96.6 76 2794.0
Andong 36.33  Yeongju 1126.7 11.1 53 175 9.0 69 2885.2
Jeonju 35.49 Jeonju 1289.9 12.8 83 182 1073 75 2165.8
Dalseong 35.42 Taegu 1005.3  13.0 82 186 109.1 67 2368.2
Changweon 35.17 Pusan 1466.2 140 10.8 21.3 1118 67 2241.6
Mokpo 34.47 Mokpo 1128.2 13.6 103 18.2 110.0 75 2064.0
Wando 34.18 Wando 14496  13.7 97 17.7 109.5 76 2436.6

W. L. ; Warmth index
* ; Annual mean



518 Korean J. Ecol. Vol. 16 No. 4

T T RN Tl mas Algg A gssin

ChlFl ofel 9 e 24

Z A F2 500 mg A& 4TE KX E mortarol M FHFE vlele] FABAIZ Y4
2] 7] (Hanil Co., Korea)ell A 12,000g2 3083 Hg)ala] 2 A4EN S A gjel o g =
Aol AlRE AMEEA T

@Gl o] sl £4& OFarrell(1975) %8 3 3 sodium dodecyl sulfate polyacrylamide
gel electrophoresis Wl we} AAIslAT) AFEE gel2 ¥ 12.5% ¢ slab gel(16X17x0.
15cm) el 3, 0.1% < SDS7} #7748 Tris-glycine €% 84 (pH 8.3)9 A 20mAR gelo] &
lem7b=] 7] 4& 3t

7] el AH8E A4 AlEe 24 BE 3 de 4Ed 5048 4.6% SDSS 10%
mercaptoethanole] 3¢ A& 43 8N 509 E3 thg, 71géld o] F 2548 AL&3}
Att.

71 9% # 0.1%92) coomassie brilliant blue® gelS @AM al 1, ©41-8 methanol, acetic
acid, THF (1:1:8, v/v) E&A S A&t @uld wi= 9] scanning S K-50 filter7} 22

H electrophoresis scanner (Camag, Swiss) & AF&3+ T}

7t Wizo] BExlg 4o Bxige] d#d BF A (Pharmacia electrophoresis cali-
bration kit, Sweden)& M E 9} FAIF 2@Ro 2 A7) dFstd TF THE A3 1S A&
o] W= Rfx| e} v, &3k,

l

Aol HHe Lowry 5(1951)9 whH & W stel AAstgdEd, 0.4% bovine serum
albuming E& @ AR A8 O &35 g 23, F&E A F 33}3’1 o, Alg 9] v
A EFFEE 23S F, FF FHAFY vwsld TS 74]{'}9511’% £33z 23

o]
spectrophotometer (UV-120-02 Shimadzu, Japan) & ©]-83%}od 550nm ol 4] =3 &4t}
4 3

cHafFl of &l

A7) dEHell oz v A sl B A} axde) AA &2 17,000~ 143,000 daltons
Atololl A & 3570 M=r) BElElglon, Hn EA#L 142,232 daltons¥ 1, H A Ex}gke
258 daltons$i th(Table 2, Fig. 1).
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Table 2. Band patterns and contents of seed protein separated by SDS-PAGE in 15 local populations of

Robinia pseudo-acacia

Band Molecuar Locality
No. weight p 'S¢ Kn Sr Hc Kw Ns Cj Ys Ad Jj Ds Cw Mp Wd
(daltons)

1 142232 o - - - o o 0 - o] - = o o 0
2 138038 o 0 o o 0 - 0 - o - - o} 0 o -
3 128233 o] o] [¢) o [¢] o [ 0 o] [¢] o] o) 0 [¢] [¢)
4 119124 0 o o o] [¢] o 0 o} o) o o 0 o] o] 0
5 113501 o} 0 0 o o 0 0 0 o} 0 0 o} o o o}
6 107151 o o] o] 0 o] [o) 0 o] [ o o] 0 o] 0 o)
7 102329 0 0 0 - o. - - - = 0 - - -

8 96382 0 0 o* o 0 0 o o* o 0 o} o] o] o o]
9 88104 - o 0 o] - - - - - - — - — — —
10 84139 - o] - 0 o) o] - - - - - - - —
11 78162 o* o* o™ o* o* o* o* o™ o* o* o 0o o™ o* o*
12 73620 o o o* o* o o* o* o o* ot o* o* o o* o
13 69342 o* o* o* o o o* o o o o o* o o o* o
14 65313 - - [¢] o] (] [¢] 0 [¢] - - - - - - -
15 64565 o] [¢ o 0 o 0 o 0 0 [ o] [ [¢] [¢) 0
16 61376 0 0 0 o - 0 o 0 - o o o} 0 0 o
17 57942 o] o o} 0 0 o] o o o] 0 [¢] 0 - - -
18 56104 - - 0 - - - 0 o 0 0 o} 0 o
19 52844 0 o} o] - - o) 0 0 o] o o] 0 o o) 0
20 51286 0 o] [ - o] 0 o] o] o] o o] o o] [¢] o]
21 49773 [¢] 0 o] o o] - o] o) [¢] [¢] o) 0 o] o] o]
22 46881 0 o o - - - = - = o o) - o - =
23 42364 o* o* o* o o* o* ot o™ o ot o' o o* o= o™
24 40457 o o o o o — o* o o o o o* o o -
25 38106 o* o ot — o - ot ot o o ot o o o
26 35892 o* o* o* o o* o* ot o* o o o* o o o* o
27 33884 o* o* o0* o o* o* o o ot o o* o* o o* o*
28 31045 ot o* o* o o* o* ot o — ot ot ~— o — o
29 29308 o 0 0 o] - o o - - - - - -
30 26791 o 0 o] o] o 0 0 o o] 0 o] o] 0 o] o]
31 25292 o o o 0 0 o} o} o] 0 - o} - o} 0 o
32 23173 o 0 [¢] 0 o 0 0 o - - - = o 0 o}
33 21877 o o 0 0 o 0 o 0 o o} 0 ) o o] 0
34 18879 - o 0 0 - - - - = - - = = =
35 17258 o] o] o o) o] o] 0 o o [¢) o o] o] 0 o]

Contents of total
protein (mg /g)

Ranking of contents | 11 1 31 14 151 8 | 12][ 7
No. of protein bands

11.8614.62 1.08 6.68 12.4211.7212.4812.8211.1411.9817.3012.1214.9012.88 14.24

6 1131 10]1
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30 32 32 28 29

23 28 29
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27

23

28

26

27

o ; detected, — ; non detected

* ; degree of high colored density (0™>0*>0)
Results on the protein content are expressed as mean of three determinations.

Abbreviations: Dj:Daejin, Sc:Sokcho, Kn:Kangneung, Sr:Mt. Surak, Hc:Hongcheon, Kw:Kwangneung,
Ad:Andong, Jj:Jeonju, Ds:Dalseong, Cw:Changweon,

Ns:Namhansanseong,

Cj:Chungju, Ys:Yesan,

Mp:Mokpo, Wd: Wando
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Fig. 1. Photograph of protein bands separated by SDS-PAGE in 15 local populations of the Robinia
pseudo-acacia seeds.
* St : Standard
= Unit : X 1,000 daltons
= Other abbreviations are the same as in Table 2.
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Ex, F%), 2870 E= 2902 7AHE FERY (FE, M, Y, 35, 39, 2670 =
= 27 5% (5, A3, B, gk), 283 23/ EE 2] MEE o| oA FdRy
(%, A4, 24)8 vl /73E AA T F Aded, T3 299 A4S AFHA F§A

Hla) o ejH oz HAY wA Jelgt)

%9 Table 2041 ] @l d el S XY E 7} W= 9]
(Table 3), Aol we} 370 §&, & R, £%, 28 A
F, G, FE 3, 3E NYo] 2gsHE £33 Y, 19
AF, G 5E T3 FRYo] FEIAL

A9 i elol g E s ¥4 P02 Jaccardd] FALEASE ZAR 157 A
9 OTU(Operational Taxonomic Units)Alele] AgE A& st UPGMA(Unweighted
Pair-Group Method using Arithmetic Average)oll 213} cluster analysis(Swofford and
Olsen 1990) & A3 tH(Table 4, Fig. 2). Cluster analysis A1}, 2o u}2 ghld sfel o)
FAREC wet FEF FaAdd(Sx, 4F), FER [F(5=54, £H), 252 18 (g3
4, FF ), FE5Y T8 (F3), 324, g4, 35) 2 G238 (s, 34, 23,
SE)F 670 NG FE o] FRE ] ExZo] 2§ Hhyol Hlaf oL MBS Yo, FEF o
Ag Adstne AR A e A A9 Wa o] 7hsstyth o9 ge AnE o7t
A2 A AT Atelel] &= 813 Al XY 53] Yo wE AHPF A
EE7} o] Fo)A lom, oleist A Bl AR T ULS FEHA A
Ae2 Aztdnt g i3 # g A9 X2 H X9} BHdLA tha o] A XA 43
o &3 A, ole F A MAF) 4zt 25" AY #8 AANTERY Aas} o]Foln
AlZ717v 28] A E R FAdthe AL Yujste Ao, olg s Al A o] ol 9
#AH A 831 2] o]folz]l AFetn AAH ) A, 1570 OTU ML FHAA Aaa
Hop FEtrkst 3 o] A /A 2ol 7} 0.01722 7HE 74 7he- A BAE eI, g9t
FEe A AAT Aol M 0.01798 FHAZ 22 44 BAE 2y dua o] §AF
E Agdd olde AMHoz HA 57.58%~ A1 96.55% 2 Ve Chenopodium fremoritii
(Wallace and Fairbrothers 1986) 2] 67%~96%0 ]3] t}x @Fe X8 Ryed), o)& o7
Ao B B 29F AatEo A& AT e Aoz AAdr)

55 FALEA &

A, Al 24, 8%, 53,

P

o

S

FAY AES FRFoz ZAEHAT o8 T HJEEY AU Fe w2 LI FF L )
F 203 2L 874 acld Auidd olg 3t o 2, BJAlo} 4 Mg ghA geko] 2o ujzt
tFetal, 53] A% 50°48'N~56°01'Noll o] 2& Ao M 14~21%2) ¥ el A thokatA)
YEbstou, olith =AY e 60°46'N #} 43°05'N o)AM= zhz} 11.92%9) 11.86%<] ¥ =

< X & E ¥} (Mayer and Poljakoff-Mayber 1978).

OFAAI R F2}e] A AAl, HA 9.68mg /g(FHFAH A H 17.30mg /g(HF) o) o=
717kA Aol wret et a3 JeER e, o 924 Mayer 9} Poljakoff-Mayber(1978) 7}
212 g npef o), Z+ Q1R thekd &7 e o] XuiE 7] WEolgt MZtET) 3, wuy
A ] A g AP AALR 45E Frtete FAE Rys, 9ua gk of
gzt A e MEE vng A (Table 2), MY 11~159] Atole] $x]7} 22 R ¥sie
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Table 3. Differentiated table of protein bands rearranged by occurrence in 15 local populations of

Robina pseudo-acacia seeds

Locality
He Kw Jj

Molecular

Band
No.

wight
(daltons)

Cw Wd Np Ad Ds

Ys

Sc Dj Cj Ns 6&r

Kn

o

128233
119124
113501
107151

3
4
5
6
8

11

[¢]
o]

¢}

o**

96382
78162
73620
69342
64565
42364
35892
33884
26791

o**

o*

12
13
15
23
26

(0]

o

o*

o*

27

9]

30
33
35

o

21877

[o]

17258
25292
57942
31045
23173
138038

[}

31

0
o*

17
28
32

o

[o]

2
21

0

49773
40457
61376
52844
51286
38106
29308
102329
46881
88104

o*

24

[}
[}

16
19
20

o

o*

25
29

o

o

o]

o

o]

[}

7
22

9
34

18879
65313
84139

14
10

142232
56104

1

18
o:detected, —:

non detected

* ;degree of high colored density (0**>0*>0)

Abbreviations are the same as in Table 2,
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Fig. 2. Dendogram of the Robinia pseudo-acacia populations based on electrophoretic protein band

patterns of seeds.
* Ahbreviations are the same as in Table 2.
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