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Changes of RNA and Protein During Callus Induction and
Plant Regeneration from Perilla frutescens
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Abstract

Cotyledon and hypocoty! explants of perilla were cultured on MS medium containing a combined concentration of
BA(0.5, 1.0 and 1.5mg/ ¢) and NAA(0.1, 05 and 2.0mg/ ¢) in order to regenerate the explant and induce the callus.
The best regeneration of the explant and induction of the callus were observed in a combined concenteration of 0.5mg
/ 1 of BA and 0.5mg/ ¢ NAA both in cotyledon and hypocotyl explants. In cotyledon explants, rooting was achieved
upon transferring shoots to MS medium containing 0.5mg/ ¢ of BA and 0.lmg/ ¢ of NAA. We also investigated the
change of protein and RNA content on developmental stage of callus and plant regeneration of perilla. Protein
content was increased but RNA content was decreased as the culture period increases. The banding pattern of
polypeptide revealed that both 30KD and 45KD polypeptides were obvious in cotyledon obtained from pre-culture
explants, but only 30KD polypeptide was further getting obvious as the culture period increases.
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E709 2AE 70% ethanold] 127 THAES &
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2 SDS-PAGE
& %3458 637 A3 MuE *
d 42 1g4 st YA
€ A9d 21 4% H ImM EDTA,
2% Triton X-100S §-7-3 0.1M potassium
phosphate buffer(pH 72) 1E 7}sked 4CTAHA 15000
rpmE 4087 AR F A5AS F& 2ugds
FE3IAU "’U.‘ 4] ¥ Bradford™i[1]l kel 595nm
X FB=E 45t FFsAoh
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3t9th. EF9H A (Protein Molecular Weight Markers,
Bio-Rad Co.)& 14~116KDE& AH&3IHTH
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Table 1. Effect of growth regulators on the callus induction and shoot formation from explant of perilla after

cultivation for 6 weeks

Growth regulators (mg/L) Callus Root Shoot
BA NAA Co- Hy-" Co- Hy- Co- Hy-
0.5 01 + - ++ - - -
0.5 0.5 ++ ++ - + +++ ++
0.5 1.0 + + - - - -
0.5 1.5 + + - - + -
05 20 +4 F - - +4+ -
1.0 0.1 ++ ++ - - ++ ++
1.0 05 ++ ++ - — ++ ++t
1.0 1.0 + + - - + +
1.0 1.5 + + - - + -
1.0 2.0 ++ + - - + -
15 0.1 ++ ++ - - + +++
15 0.5 ++ ++ - - + +++
15 1.0 + + - - + ++
15 1.5 + + - - - -
15 2.0 - - - - ~ -
— none; + poor; ++ good; +-++ very good, E Cotyledon, I Hypocotyl

hormone 4% Oﬂ £ callus®] A48 A shujs A
Holl A HlSe S BAR, dREY Ao callus
4ol %Al_o_cq, &3] BA 05mg/ ¢ & NAA 05mg/ ¢, BA
1.0mg/ ¢ & NAA 01mg/ ¢, BA 15mg/ ¢ & NAA 0.5mg/
¢ % BA 15mg/ ¢ 7 NAA 05mg/ ¢ He] 7oA calluse]
Aol 3tk 28y BA 05mg/ ¢ 3 NAA 01mg/ ¢ 2
BA 1.5mg/ ¢ I} NAA 20mg/ ¢ *2]7tol A calluse] &A
o] o]fo}|A] ket

oo AL AF4uY % BA 05mg/ ¢ 7 NAA
Olmg/ ¢ AgFoMTh ofFo} Fu, shfFo Ffole
BA 05mg/ ¢ & NAA 05mg/ ¢ ]l Aqh ¥aje] whag
o} ok3Al o FojF o, 19 hormone Zg oM B
o wAo] §igirh Shoote] £3= A4 HHelr BA
05mg/ ¢ 3 NAA 05mg/ ¢ ol A 7} 2931 BA 05mg/ ¢
1} NAA 2.0mg/ ¢, BA 1.0mg/ ¢ & NAA 0.1mg/ ¢ % BA
10mg/ ¢ I NAA 05mg/ ¢ HeFolME Zton, BA
05mg/ ¢ 3 NAA 0.mg/ ¢, BA 05mg/ ¢ 3 NAA 1.0ng/ ¢,
BA 15mg/ ¢ 3 NAA 15mg/ ¢ £ BA 15mg/ ¢ & NAA
20mg/ ¢ AgFAXE shootr} #8452 gokch 2l
stej &2 Ao A= BA 1.0mg/ ¢ o NAA 05mg/ ¢, BA 15
mg/ ¢ NAA 0.1mg/ ¢ 2 BA 15mg/ ¢ ¥ NAA 05mg/
¢ Aol A shoote] ¥3l7} 7pA gk

ool Aatol X Agw s HHY callus AT
shoot] A& 3}ol| 23t hormone 232 BA 05mg/ ¢ 3
NAA 05mg/ ¢ = BA 1.0mg/ ¢ ¥} NAA 0.5mg/ ¢ 0111,
shoot A¥-3t9] A% B @& hormoned] QTE7t
2 A yetsth geje 29 shl S wls) AgAAE
A ARSI & Hlov B A ALSE BA 9 NAA
T WAoo AR T dojubr) ek

Kim[8] st} & 2A e callusBAT AAT A&
she gojubA] gotnka st £ 439 A3 A4z
HE 58 shfF 2AdqME ARt dojwth 183
AEE7F dold e AgtolA FolatA calluse]

B4 A7 dkon aluse JYBAS ANA g
LA
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Fig. 1. Plant regeneration from cotyledon of perilla. A,
Leaf discs on MS medium containing BA 0.5mg/
{, NAA 05 mg/ £ after cultivation for 2 weeks;
B,C, Shoot formation and development on MS
medium containing BA 0.5mg/ £, NAA 0.5 ng/ ¢
after cultivation for 4 and 6 weeks; D, Regener-
ated plantlet on MS medium after cultivation for
2 months,

Agio] 0.66( 1 moles/min/mg protein), shujZe 2.03(p
e
protein) 0. Zgo] 7Hg ¥& AoZ yehgti(Table 2).

A9 wWdiziel] e 9wl e peroxidase
BATE By ugd xGAAEA S Byd Fhake] 1361
mg/gol At 1t WiY 35 ¥ callus FAJo] Hdswe
1.85mg/ g |A3 FAHJUIN 4, 53F AR2II} Holzt
= BA o) 246, 240mg/g o & FrlelA o™ g 659
© 1.265mg/g2 thh ol w g7l & wya g
#F9 Z7te NEE 7189 3444 7198 Re2 A%
=, sl Zol wis] ARG AHNA ©lA o] =A
Bt A2 xFPHo| dfulFof ws) Agst 3] o

moles/min/mg  protein), 3.03( 1 moles/min/ mg

Table 2. Peroxidase activity in the different tissues of

perilla

Peroxidase activity

. Specific
Tissue Pr(()ta; c;)ntent (¢#moles/min/mg  Total

ng/g f.w) protein)
Cotyledon 13.61 0.66 8.98
Hypocotly 071 2.03 144
Root 0.36 3.03 1.09

o7l WEY ALE FHEd WA AgAAA9
peroxidase specific activity7} 0.66( «moles/min/mg pr-
otein)o]R1E o] Wi 3FF callus Ao HULM=
6.90( £ moles/min/mg protein) 2.2 F7}HAYar 4, 5%
A7t Holrke BAF o) peroxidase specific activity
7} 6.38, 6.24( 1 moles/min/mg protein) o]0 vk 63
Foll 7.07( #moles/min/mg protein)E peroxidase specific
activity7} Z71ske 43S Ul QlciTable 3). 4 &
Aol £87t fxHe Fgo Aol 9%H hormoneo]
peroxidase 4% H3}ol J&L v, £3] auxind
Aol o g a4 A A9 Habe] #osid
peroxicase 848 W3 71tk B 3G rH7,12].

W] 47|17l W& polypeptide patterng ZA}st7] 913}
o E7 A9H callus2HE F5¢ @84S SDS-PAGE
2 A719Ee ZFig 2) WA AdzFMe ¢
30KD#} 45KD polypeptide”} A31A Jelgi 29 o9
9] polypeptide} QA £2)= %18, 30KD polypeptide
= W 37 2 Fol §A3] 7kt WY1 B
3 gt A&HoZ FUMEUY. oF 45KDF 22KDe
polypeptideE-& ¥ 3% Foll= UehtA eI%kal, 24
ZH ) ePdA @3kel 29KD polypeptides ] % 35
ZA%E Yugen, W)z e FH FiE AN
ok w717 o] whet FERA 7t olRoiA 1 gl
= 30KD polypeptide7} 7] 22 ¥4} callus®] #7]9}
7189 Aiste] 4% 9FE & Ao A7,

30KD A3-9] polypeptide7} cotton[2]} pumpkin{16]5

oA Husglen, o5& peroxisomal membrane poly-

Table 3. Changes of peroxidase activity during callus
induction and shoot formation in cotyledon of
perilla was observed in M5 medium supplem-
ented wtih 0.5mg/ ¢ of BA and NAA

Peroxidase activity

Culture . Specific
. Protein content .
period /g fw) (#moles/min/mg Total
(weeks) (me/8 £ protein)
3 185 6.90 12.77
4 246 6.38 15.70
5 240 6.24 14.98
6 125 7.07 8.84
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Fig. 2. SDS-PAGE of protein isolated from cotyledon and
callus of perilla was observed in MS medium
supplemented wiih 05mg/ £ of BA and NAA.
The gel electrophoresis was performed on 12.5%
separating gel and 5% stacking gel in tris-glycine
buffer system. The gel was stained with coomssie
Blue R-250. M, Molecular weight standard(Sigma);
C, Cotyledon; 3-6, Cultured calli for 3 to 6 weeks.

peptide®} glyoxysomal membrane polypeptide2 & #
At ©]E polypeptides ascorbate peroxidase E4& 7}
A, o]HF peroxidases %329 %3}, 7|Fe] g4 ¢
AANZNGY S 22 Ay Ao JPzee 4
qate Roz A UHe]l 2HLE B AYdM F
8 30KD polypeptideX peroxidased) 929 Roz =
A9 A&HA 977 9o QAo R 44

3. Total RNAZ2| His}

A} shilE HBAZRE ALY BFZ9 total
RNA F#S BH(Fig 3) AQ9 A% A 3 25344+
322.95ug0 M 4% Fo shoot7} WAE wWi= 37592
27V R, 657t At shoot7h ARH Fol= 2673ug
Hadhe Agde gt S 39T AT 23
7ol 531.84ugoll X 4% Fo)= 602342 Z71819AT, 6
F Folle 38988us® ZasATh aB)n shEo) Y
HURY total RNA F3Fo) A4 VElxch Palatmik|13)
5ol o5t AEuUo] Easlc mRNAE S adenylation
FE WA ZHA peroxidase’t A2 THE §HAL
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Fig. 3. Changes of RNA content during callus induction
and plant regeneration from perilla was observed
in MS medium supplemented wtih 0.5mg/ { of
BA and NAA

4 2AE Ba Qe MEAE A 36, £9
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