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Effects of Salt Stress on Protein Content, ATPase and Peroxidase Activities in Tobacco.
Sang-Gak Lee, Byeung-Hoa Kang, Hak-Su Lee”, Gill-Kwan Bae"(College of Natural Resources, Korea university, Seoul,
136-701, Korea, "College of Agriculture, Chungbuk National University, Cheongiu, 361-763, Korea)

Abstract . The analysis of biochemical changes in tobacco plant as increase of NaCl concentraion was
conducted. Total protein content and soluble protein content were decreased as NaCl concentration was increased,
in that steady decreased until 120mM NaCl and largely decreased at 150mM NaCl. The expression of 74Kd
subunit was increased until 60mM NaCl. However, the amount of 74Kd protein was decreased from 90mM NaCl,
There was no difference for expression of other protein subunits. Chlorophyll a content was significantly decrease
as NaCl concentration was increased, but chlorophyll b content was not much decreased. The slow increase up to
120mM NaCl and large increase at 150mM NaCl for ATPase and peroxidase activities indicated that 120mM NaCl
could be a limiting concentration for salt injury.

Key words : Nicotiana tabacum, NaCl concentration, Protein pattern, ATPase activity, Peroxidase activity.

Mo peroxidase @740l F7h3te] Fad@§Agre BAN

At AT GLEH A M ] Y peroxidased] 717}
AEo] F3ol wEde L RE B, 5% Ze 2 WHARA & dHold.
B3Rl KFAHEAIY HES ASEASG T2 2 A4¥E 92EH2N 9%ste AR 493 g
AEHA 8dd g, 2d3 ALY, EFY vSES Y AFAFE 7122, §2EH2Y DRy FAY A
2 Auige wet g2A detdgse, g g4 dojrte A Hae] rHE T8 AT sz
EYLg HASY MUY 4F9 wEs} 48N Uy A2 AFHaA £}
of @& A 43 A} dojy HE Y3,

7, APHERE FisA o, Mz A 9y
ZEH LB olN AR 73 DASA wgdte
g A gad dHME FH7] YEY osmoticum S 2 2 Ay I AAAUNYG F&HLH A 1998

RoergA g, Fo wE ozt H FEEA o] @Y d 44%EH 69714 FAFH] NC82E FAAuE A4
AR, /& dHFe AEH 24 93 EHVEIAE ok %3 ¥ 8l Yol AsE FYH BE Hudd
29 A7t Yotk B QAEZASM ATPase 919 4UYdL A& XES oy, AL 547
= MEXW Na'§ 4EUE FAAA MEY dAAAHLE B oz IAFFET §FNHA2FE air compressorE 78}
Ise 7t Fa% dUE g E4RH, dFE7 ol Aok AP o]8¥ %YL Hoaglandgdo) ZA4E WY
AFE 989 7de f¥3%e ATPaseRUE Na'9 3o g# 7Ze] ImM KH,PO, 2mM K,SO, 5mM
dxut FHA BAEE Axor ATPaseBAo) 38 Ca(NO,), 2mM MgSO, 5mM KCl, 25¢M H,BO, 4#M
FAoE HIo RITMEAY. FER2EY AFAA ZnSO, + TH,0, 0.5sM CuSO, - 5H,0, 0.05sM H,MoO, -

296



H2EH A7) Gul 484 Protein, ATPase ¥ Peroxidase A9 nAE o8 297

H;0, 2sM MnCl, - 4H,0, 15#M Fe-EDTAZ %Al 3},

H2Ef2e AN 3YARE 10mM NaCl2 #3428
o, o]y X 20¥dl control, 30mM, 60mM, 90mM,
120mM, 150mM, 180mM NaClE 3F7+4d £ F#8 g
o £4¢& 48 AMEe 84 2 A F9 9viAE
REOE 3o AEE%T

399 AYFL IN NaOH, 74 e AL 01M Tris-
HC! (pH 78)2 %2 3& 9 Bradford¥yi¥e] ofsf A sg
7 B2EY & BSA(bovine serum albumin) & AMS 3.
SDS-PAGE& 1% ©¥d 22 9 Axe $evde
23e WYoR A4 Sg& dNALe ¥E 249
[30mM Tris (pHB.7), lmM ascobic acid, 5mM MgCl,
1mM EDTA, 05% PVP)& 7Hsi nlaf 8t 33000z 15%
7 48 s FAA 22340 A A 49 3
F3he 007% 2-mercaptoethanclE FHE YL ESL
Aelstq -20CAA 1A AN F 33000ge0 A 10£7¢
HAEEso FASKYT. 2 AL SR dFe FFe
o 15xge CdHAL K ASY SDS reducing
buffer[60mM Tris (pH 6.8), 10% Glycerol, 2% SDS, 5%
2-mercaptoethanol, bromophenol blue]dl 1:28 FAA)H
A714FA AHEsAT A7/19F e 144 (1D) SDS-
PAGEZ 4A 84t Peroxidase®@4-< MacAdam et al
3 Evans®] $9% wel 44 1g& 4IP3 w}
Ml 224 4[01M Tris-HCI{pH 7.3), 0.02M sucrose,
5% (w/v) PVP, 10m! MgCl, 2mM EDTA, 2mM
K,HPO,] 5ml& 7138ls] 20000gelA] AR 3l A Y
& BAEZA AEd%d. 3.2M guaiaceld 0.1ml,
649mM H,0,& 005ml3 00lmM Tris-HCl $2(pH
73)2 312miE HF T FulE AE 0.02mlg HES
436nmel A FBE F7HdtE FAHAch ATPase@A4 &
Leonard and Hotchkiss®] W?e] wal Ag 1ge¢ B2
AN vl dte] :284(01M Tris-HCL pH 78
Smlg 713t &8 AAEHZAH ol L3YT
ATPasegt¢ E¥AE 70mM Tris-MES(pH 6.5 0.3m],
30mM MgCl, 0.lml, 20mM ATP 0.lml, 2§ 04ml 2
g3 #2849 0lmlg A7 EFEAATG F2(30T)A 1
A}Zb 4h8 ¥ 25% trichloroacetic acid® A AAHh f3
# PiE Fiske-subbarow o) ot&} 820nmeljH FIF58 2
Faddg EEEHL KHPOE A3t 54838
obzAd gL HAF 3 chlorophyll fluorescence
meter (FIM 1500, ADC, UK)& ¢|&3&d Fv/FmFAE
73t AAL ¥FE micro-kjeldahly, FEIFL
Bernfeld®] WHY2.2 glucose® E¥FEAZ A Fagon,
HE2HFL Amondl Ve g HA Y

o % o

18

—_
w
T

Y
N
T

Protein content{mg/g FW)

cont. 30 60 90 120 150 180
NaCl concentration { mM )

Fig.1. Protein content of tobacco grown for 3 week under
different NaCl concentrations. ;& total protein, ; ;soluble
protein. The ranges of standard deviation were marked on
top of each bar. The same letters on each bar are not
significantly different with Duncan’s multiple range
test(p=0.05)
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Fig.2. SDS-polyacrylamide gel electrophoresis of total proteins
extracted from 9th leaf of tobacco plant with different NaCl
concentrations. Estimated molecular weight in kilodalton
were indicated. Lane 1;contol, Lane 2;30mM NaCl, Lane
3;60mM NaCl, Lane 4;90mM NaCl, Lane 5;120mM NaCl,
Lane 6;150mM Nacl, Lane 7;180mM NaCl, M ;molecular
weight marker
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Fig. 3.Fluorescence yield(left vertical bar)and chlorophyli(righ
vertical bar) content of tobacco grown for 3 weeks under
different NaCl concentrations.
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Table 1. Effects of different NaCl concentration on total nitrogen, reducing sugar and chiorophyll contents in tobacco.

NaCl Total nitrogen | Reducing sugar Chla Chib Total chl Chiab
concentrafion (% DW) (mgDW) mg FW

Control 4224019« 69.38+6.18* 5.07 +0.55° 1.4110.06* 6.48+0.61° 36403
30mM 4.45+0.15® 53.03+4.40° 5.07+0.95° 1.50+0.22¢ 6.57+1.16° 34102
60mM 4.50+0.13° 47.12+6.07 356+051° 1.32+0.31 488+0.37 27+1.1%
90mM 417+0.16° 47.67+4.13 3.31+037 1.41+0.34* 4724032 23408~
120mM 3.92+0.16 415243.65% 3.29+0.80° 1.62+0.24 4911074 20407
150mM 2.87+0.03° 41204681 2.79+0.60° 1.60+0.15* 4.39+0.58° 17104
180mM 2.18+0.03 29.84+6.62 0.76+0.16° 0.55+0.22 1.31£0.39 14102

*The same letters in a oolumn are not significantly different with Duncan’ s multiple range test(p=0.05).
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Fig .4. ATPase activity of tobacco grown for 3 week under
different NaCl concentrations. The ranges of standard
deviation were marked on top of each bar. The same
letters on each bar are not significantly different with
Duncan’s multiple range test(p=0.05).
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Fig. 5.Peroxidase activity of tobacco grown for 3 week under
different NaCl concentrations. The ranges of standard
deviation were marked on top of each bar. The same
letters on each bar ara not significantly different with
Duncan’s multiple range test(p=0.05).
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