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SDS (sodium dodecyl sulfate) (%-SOs-% FAK
#FELT, £/, CHs(CH)u-%2BUkEE LTH DR
A+ O REERHTHAS. 1967412, Shapiro b
i, 2ANAT MY )= MIZE BB L > THE
EHEDSSHAZUNLTEE, T0EHE:
SDS OFELETTERY T2 ) IVT I FFIVERIKE T,
ENEPBETLRIRTF FHEOGFEIIHIELT
SEENE DL FEFMR L (Shapiro, 1967). 20
#%, 19704E1213, Laemmli 3= OEBEFELTHEL,
SEEALO RISV E Y pH ORVIBRES V2 E
&L TAREFBERSDS KT Z7ILT I NS LVE
KikBhE AR L7z (Laemmli, 1970). T DA
O THET, PTEEEAELEUETOEHE
D - SHOFEE LTER») TR, EHEDT
FREHEETL200FE L LTHRMITH MK,
HCAVLNB LI TET, EYOFETI
BT, ESSEASEMEL LT, F{OBFRI
Hubshtna,

LZAD, WV, BEREELHELELTONT 2
BAIE, EROMEBEHEETAOT TR LN
BOREIIME) LS. RETELLIELRER
3, fEMEEROROEOSHENEKC, Bk
MICIIERPE, BEEAHE, BEEIEALEDE,
BArFREOERE (1I0KDUT) RU7x /- LHEY
BENRELEINTVAED, INOSOWEDHET
SDS-RYRTF FOFHEEIELVEEL 52, EX

KENC X AEBEOHENEL, Ny FHPER, Fifh
DEDENEORE R RTHENS (EE, 1981 ;
Matheka, 1977 ; Mayer, 1987 ; Swan‘ey, 1974).

INSOMBERERT 2010, WL OhOELENR
HENTWwB (Buchley, 1994 ; Mayer, 1987 ;
Mhatre, 1991 ; Roberts, 1989 ; Sotak, 1991) #¥,
PR OFBE N L o TENFNER - 1HERD
BonTwa,

FITARFRTIE, A2 HEFRAAL LT, =&
7# 7 (Robinia pseudoacacia L.) OFE#AD 5
FHE AR NVAEST B 0OREOWE S
®, PVoFEE, BERKEGOFESHEL, OREE
TV, BB HEEFRILZOTHETS.
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1. #tEMH

EHEAGTCHEELAZBABOZ 7 H 7O
B1AOTHREZ /AL LTHEELZANVATE
KEKBOME L LA, PV AOFHIZIZ, MS
(Murashige and Skoog, 1962) ##122,4-D (2,4-
dichlorophenoxyacetic acid) 1M & BAP (6-
benzylaminopurine) 10p4M %Nz, 2%, 7
VT4 0.24% & L 2B # & v .

2. BHEBORAR

Sp RO & BT Table 112, AB&RE
WO % Table 2 1R UHBOFE %% Table
3ITRLT:.

HAE ORI 4 HEOREHRBE, | EEOREHR
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W, MBOEE, M &AM OREFMA L T
SUWTIGMBE L7e, %6, HELAHLRE05g
FOIBEEW ) MoT, ZRENASKIAN, HUO
SEHE 62,5 M, KO LTHEL.:. i

SOE#MEENENLSMIOF 2 —TIZAR, &LB
T 47T, 10000%z/%5, 1565 D&LGH#ET T 72,

KiZ, EF =706 EERARY, THI12250 41
HIZNIZTE p] OBEHRBER A MA, BRI (FoHEK
T 3) & IEMBSRE IS THT o 7oL INERLER L

Table 1. Component of various sample ex- HEE L RIRICR L%, £@ToREHHREROR
traction solution. #%240mg H13120mg (AL 8M Bk AM) iR
Component S1 S2 S3 L TSR TREES TH0E/ 5, 5 B EREEE TS
BA Lk, b DFRHR L L7,
Tris-HCl (pH6.8) (mg) 606 1212 2424 RELR KBRS
Triton X-100  (ml) 2 3. MERENMT I OHEN
EDTA (mg) 37 15 Table 4 IZ/R L&, 72UNT I FIREHTS
EGTA (mg) 38
DTT . . (mg) 1540 46.25 Table 2. Component of sample buffer solu-
Ascorbic acid (mg) 88 tion
Leupeptin (mg) 1 -
Sucrose (mg) 12000 Tris-HC1 (pH 6.8) (g) 5.05
MgCl: (mg) 40.65 SDS (g) 13.33
Protamin sulfate (mg) 17 2-Mercaptoethnol (ml) 33.33
Na(Cl (mg) 1750 Distilled water (ml) 66.67
Distilled water (ml) 98 100 100
Total (ml) 100
Total (ml) 100 100 100
Table 3. Methods of sample preparation.
No. of sample 11 12 13 14 21 22 23 24 31 32 33 34 41 42 43 44
Callus (g) 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05
Sample extraction solution SO (distilled water) St 81 81 81 82 82 S2 S2 S3 S3 S3 83

(p1)

62.5 62.5 62.5 625 625 62.5 62.5 62.5 62.5 625 62.5 625 625 625 625 62.5

Extraction The samples were ground in mortar and were centrifuged at 10000 rpm/min for 15min.
Supernatant (1) 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250
Sample buffer (1) 7% % 1% 15 75 75 75 75 75 75 75 75 75 7 1B 75
Heat-treatment * * * * * * * *

Urea (mg) 240 120 240 120 240 120 240 120 240 120 240 120 240 120 240 120
Preparation The samples were incubated at room temperature shaking at 50 rpm/min for 5 hrs.
Total (1) 500 500 500 500 500 500 500 500 500 500 500 500 500 500 500 500

*The sample was heated in boiling water for 3 min.

Table 4. Component of various gradient (7.5-15%) separating gel.
Number of separating gel Gl G2
Gradient 7.5% 15% 7.5% 15%
30% Acrylamide, 0.8% BIS (ml) 10 30 10 30
1.5M Tris-HCI (pH 8.8), 0.4% SDS (ml) 15 15 15 15
Distilled water (ml) 847 147 344 144
10% Ammonium persulfate (1) 150 150 300 300
10% TEMED (u1) 150 150 300 300
Total (ml) 60 60 60 60
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%45 15% % CEFMIHEINT 5 SDS % & LiREAER
SEES VAR L 72, BEEEET £ =7 4, TEMED
(N,N,N’,N’-tetramethylethylenediamine) D&#
HEE1£0.025% £0.050% D 2 FEEH L L7,

EVOERTIEE LT, 72UNVT I FORE
#7.5% GREMH) &156% (BEW) o0 TERL
2. B TREHE [30% Acrylamide, 0.8% BIS
(N,N’-methylene-bisacrylamide) & 1.5M Tris
(hydroxymethyl aminomethane)-HCl, 0.4% SDS]
PHLBELOEFWYBL T, ThENA, BOE-—
B2 AN, BEKERML T LEMIRELT,
BAEBTIARAL:. £LT, ShHDEHT 8
CTTT1BMGHL A%, ThtBEgRIERRKE
DY Fav DA, BOBIIBLT, BHELLEN
5, BT €= AR TEMED &ML T
YRS F v By FIZEoTHOMERE (HARLA F—
NAIGLIE) o5 A (641, 130mm X 138mm)
DMIEAL. EAOBEEIZSmm/ & L7z, 7
WEFGAREATBHEIC, FH100%DTY / —
V(A %20ml S VERIEICANL. SRSV
PRS-, ERTHIHBAES ST/

4, BRTIVOERN

B L AE ASWOMB A Table 5 1R L7, &
SR BICRALTHMS VO LICERL, HEa—
LEWAL., RETHIHHMESFSELE, FvE
Yo—VTIv7LT, FHTT8CITRFLL.

5. EXXE

BERAKESEMIIRE -2 %KE, ABEEIE- T
WEKRBEBEOT IV INT I FRBRE, H7AREER
KEPEICELY (4, EEEEEE THREMEOMNI
LIKEIHAEE R (Table 6) #il/zL T, &HARH
(16%83) %201 $2oHBREICEA L. 0.5ml D0.1
% BPB (bromophenol blue, EXKEIEL~Y —
#—) % EHERECFEMLT, BELTo.

ERAXENIIEETIT, BEIE BPBONY FA5
HrNVIZAS ET (H1.50H) 80V & L, BPBOY
Y EBBES VA THDL TIRICEETAET (W
6 BERT) 120V, 150V B(iX 120V-150V-180V (120V
T2.58: 18, 150V T2.585H, 180V T 1K) D3/
e L7,

6. fELHE

BEIKENE T, ¥ VETIARP OGO ML, %
@i (Table 7) 2B A L CIRERSTIRE (50m/%)
LadSe 8y 5 B L, B (Table 8) TR LU
HETHB L. 20k, KBy — Y OEREE#HR-

" Table 5. Component of stacting gel.

30% Acrylamide, 0.8% BIS (ml) 3
0.25M Tris-HCl (pH 6.8), 0.2% SDS (ml) 15

Distilled water (ml) 11.2
10% Ammonium persulfate (pl) 350
10% TEMED (#1) 500
Total (ml) 30

Table 6. Component of electrode buffer solu-

tion.
Glycine (g) 7.21
Tris (g) 1.51
SDS (g) 0.50
Distilled water (ml) 500

Total (ml) 500

Table 7. Component of staining solution.

Coomasie briliant blue R-250  (mg) 750
Methanol (ml) 250
Acetic acid (ml) 35
Distilled water (ml) 215
Total (ml) 500

Table 8. Component of destaining solution.

Methanol (ml) 125
Acetic acid (ml) 50
Distilled water (ml) 325
Total (ml) 500

7ot WS TR L.
HREER

1. SHORNFEOTE
ERKBORERE Fig. 1IORLA, AHHRz
BNLZRE TN L 2o 2B O KB R Y X
T, WML 2o 7288 (S0) oFFE7VTEHS 1
KONV FEED (B 3HERD) ZEFBESR
7o, THRRBICRETATOT 7Y (BHESH
BEE) 0L o TREBOBRHAES RSN NIIEY
RIS X N TTREEDE ., — RIS, HERICEA
TWwALr7ar7 - SDSOFEHETTHLHEEE MR-
TWAHBENEL, T, BELGTOREEEN:
JuF7—¥odicd pH % LT HEEZESEED
b5, TOFT7—E¥OFEET, AEERAESHESN,



180

B 32

Fig. 1.

Comparison of the results of SDS polyacrylamide gel

electrophoresis obtained from different methods of sam-

ple preparation, chemical components of gradient sepa-
rating gel and conditions of electrophoresis.

a, b, ¢, d, e, f: The sample solutions numbered 11, 12,
13, 14, 21, 22, 23, 24, 31, 32, 33, 34, 41, 42, 43, 44 (table
3) were loaded to each lane from left to right of each
gel.

a, ¢, e: The gradient separating gel were polymerized
chemically by the addition of 0.025% of TEMED
(tetramethylethylenediamine) and ammonium peroxodi-
sulfate.

b, d, f: The gradient separating gel were polymerized
chemically by the addition of 0.050% of TEMED and
ammonium peroxodisulfate.

a, b: Electrophoresis were carried out with electric volt-
age of 80V for the stacking gel and 120V for the sepa-
rating gel.

¢, d: Electrophoresis were carried out with electric volt-
age of 80V for the stacking gel and 150V for the sepa-
rating gel.

e, f: Electrophoresis were carried out with electric volt-
age of 80V for the stacking gel and 120V for 2.5 hrs.,
150V for 2.5 hrs., 180V for 1 hr. for the separating gel.
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BRKBONY FIR L RDIENBOOLNDLEET)
(g, 1974). FEHHIEIZ DTT (dithiothreitol),
EDTA (ethylenediaminetetraacetic acid) ,
EGTA (ethyleneglycol-8-aminoethylether-N,N’-
tetraacetic acid) FxEMT 22 LiZL-C, 7
77— Hi & AR EHEOKE/HERILEE S
GEMRBMEUS E A, Ny FIOET 528 e &/
it sz TEhEEbND (KifE, 199a).
#ZT, Table 1 O S3 Z M L7232 518,
L ER RN FAELN. BRI -ES
Sl DRMAEEL LT WAL S o7z, ZHUE STl
HEOAIEOFNES ST ET, SDS DA 4 ¥
(Na®) #5844  ROBRIMIZ LV BEBHFY, &BE
HEDENPERT Lz eEzonb (iEH,
1974). HINEOMBEIZOVTIISHEICKRET <&
A AN

IIEALER L 7 30k & INBRLEE L 72 o 2B 2 LA
T, FICERIBROLN R oz, — RIS, SEH
CHEETATO T 7 —EERESEDH L LB,
SDSAS2-ANH T PLy /—VOETIZE o TEH
BAMBRWICHESSELENT, MEALEEIT)LE
FdHs (YR, 1981). SDS LEHHELOMEER, %k
THRAELLTWEIAIEAL, TOKREOHEDS
KMEEMEILL, BICRICEFTICEET S L) ICHRA
RIBAEG Z kT 5. SR ART AT
BB LT DIF, ZORGEERECEOREEITD
S50 THL. LW, SHOEROLER, &
BB DTT, EDTA, EGTA %0k Ftk
BT LY IREOMEIZL - T, MBLEOEN %
T A2 LAk, 100CHMBRIELT L LETIE
ol (KiE, 1996a ; 1996b).

FERFE240mg (BABE 8M) RNy 42 &
TRy FpE oz, REIISDS EFRL LD
b s —BOBHEERATH L. AHAD
FENENE, B TROZCEVHFET 2HEE,
HECRPRE SM OREZBMT L2 LIZE-T,
EOEOMRLERIAT) ZEHTE, TEIFH
gEashakEbhs (FBA, 1976). 72, ABAL
SDSHBHLELTH an) v 7 AGEROEVEOED
HY, ZOWEITKEI DY~ VIIHETHDT, K
FOBRMZE > T, ~N) v 7 ABEREL, V54
IANMECEE T ETORBENE S L) IT& LS
&, ROV CGREIOBRE LG I LAHkS (5,
1978).

REZRNT AL ) —2HME LT, REDEFMIZ

IoTRBOREREDON, HlZ) k- LE
WIS 2 LEN R Y, EEICKE AR L
THEALENS H 5.

2. DEESNVOENEEDR

S OVEESTICEML - AHET S ES T AL
TEMED O A% B EE120.025% A58 L TV A Z LA%r-
7. BT v EZ YAk TEMED OBEIXEAR
DM EESH Y, ZOIODRERMRT 5,
BWOEAEE (SEROEBRIIEAREZ 8mm/
SEETS) ¥B2H5ZLI2E-T, FVLOREER
FETHIEHNTEDL, BEFEBTELHEICEL, 7
MEAS#ET T, YVoRENESERTET, &H
BOFYHEIPENTNN DS,

3., EREABTROEEOLE
SHEOBEBEOHTH % T, BPB D/¥ Y Faf
SEES VAT L THMICHELT 2 TEX %120
V-150V-180V T4 2 LR L2 AARe R Bif 2 5 &
MBS N, EEOHIECEE CRENEIT) BEHI,
BEROSNVORBEH SO EEZLND, AP
LEEEARTE, YVOERKOREBIZL T, N
FAELT EDSWV BR, 1981). /o, BEERA
12 ERSEBA IR, KB OREEOIEA D %
Wb, BERANY FEBLND EEZOND,

Kz TiE, =t T7#H LT (Robinia pseudoacacia
L) O »LFEL 2L 2 VAR SHICET
% SDS (sodium dodecyl sulfate) & V&S ikE)
ErHYT L0, REORRAE, SVOER)
B, BRABTES EoME L. BHe AR S
i, BEEOSR, B, SHOWRIRURTIEE
EABOTHELET A720010, BAARESTSImM
@ DTT (dithiothreitol) & 8M ®RFE X RMT 5
CEBPETHoI. BIEAR (1.5-15%) TBET )V
FEET 5, SERTFVIVEGHEOEAEEZ 8
mm/5THERMY 28587 €= A, TEMED
(N,N,N’,N’-tetramethylethylenediamine) @ #
HEREA0.025% D58 LT, BRKETIE, EIE
i BPB (bromophenol blue) ®/3> FA3#Es v
IZABF T80V &L, BPB DNV FAGHES VI A2
THS TIZETT 5 C120V T2.58H, 150V T
25850, 180V T 1 BfifR 4\ LR L72TisY, #ES
DY NDOREBIL BNV FOERRLKETOERAED
EEREE R B OIS H D, EHENY FEE
%z ek
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Summary

The method of SDS (sodium dodecyl sulfate) polyacrylamide gel electrophoresis for the
analysis of Robinia pseudoacacia L. callus was established. To protect proteins in the

sample from being proteolyzed, denatured or modified, and to dissolve insoluble pro-
teins, addition of DTT (dithiothreitol) and urea to the final concentration of 0.375mM
and 8M respectively was necessary for the sample preparation. Addition of 0.025% of
ammonium peroxodisulfate and TEMED (N,N,N’,N’-tetramethylethylenediamine) to the
separating gel solution and filling the gel at the impregnation speed of 8mm/min. at
room temperature was appropriate for the gradient (7.5-15%) separating gel polymeri-
zation. Electrophoresis being carried out with an ascending voltage of 80V for the
stacking gel and with 120V (2.5 hours) -150V (2.5 hours) -180V (1 hour) for the separat-
ing gel efficiently prevented band distortion and protein‘ diffusion.




