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Quality and Sensory Characteristics of Transgenic Perilla
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ABSTRACT This study was carried out to establish genetic transformation of Kot 3 gene into perilla plants and

to evaluate aromatic compounds, brightness, anthocyanin contents and leaf index in Kot 3 overexpressing

transgenic lines. Rot 3 transmitted successfully from T, to T, generation showing stable gene expression. It

revealed that there was no difference between transgenic and non-transgenic plants in major agronomic

characteristics of progeny analysis. There was not much difference in aromatic compounds and leaf brightness

did not showed variations between transgenic and non-transgenic, but leaf index was distinguished, respectively.
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St XAk iR A7 25 3E L Gl H|, Han
et al. (2005)-2 ofj7]&do]4 CDK inhibitor (Huntley et al.
1999; Swaminathan et al. 2000)2] 491 ACK1 §A A& 1}
d AJZl uf, eyclin dependent kinase family o] ghglo] =
Hxlo] AEA|9] o] AsfE 9o o] FURYL
2 Hy=EQlek 39tk Bromodomain protein ¢ general
transcription factor group 6 A2} (GTF 6)+= asymmetric
leaves 1 (AS1)E Zdslo] o] Zo] XA (proximodistal
growth) & ZXotta 3192 (Chua et al. 2005), Hp-
pyrophosphatases (Ip- PPases) AVP1 3-%1A}= indole acetic
acid (JAA)YS A5} 919] KOS rosettes HO 2 HILA
7= Aog daA Q) (Libiakova et al. 2001). Kim et al.
(2002)-2 oN7|AHoN A B3t Angustifolia 3 (An3) G-AA}
7} knockout E WolAl= & WeES] A Agto] oA xe]
A O Foj AT FAME A ZAEAY T FE
Z 2pol7) Qidchar skt Q¢] Ao uFSF (proximal-distal)
9] AAS £A3H= cytochromeP450 §AA ol £3hH=
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Rot 3 (Tsukaya 20022} Rot 3 homolog (Kim et al. 1998)f-%44}
L= ‘brassinosteroid (BR)'Q] BA4l-S zAste] o] Zo] A&
of B sh= Aoz dejA Qlrk o713 Y (narrow-
leaf) o] (4ngustifolia, An)2F =Y (short-leaf)‘ﬂoliﬂ (rotu-
ndifolia 3, rot 3)5 E4%F A3} Qo] &2 (longitudinal axis)
3} 9% (transverse axis) 3ol Aol 22t h2 AL
Tojgh= AoF W 5}t (Tsukaya 1998). Kim et al.
(2002)= Rot 3 77} oAl ¢ A2 Aol 24| o]
Qo] Zol7} gorzon, o] §AAE Hehad A7 P47
3 AS2 si 2 o] oA QIAQ §l meFe] HF o]
7hs-sketal st
SAo) A9 AN AZAS aok AEEo] F7}
g o) Ffel A Wz 4~5 T & Ao} AE D
o ZMoZ= oF 10009 (WWW2 rda.go.kn)ol o]231
g Hue] Tooly BARER ¥ gol4 FF A
Aol 274 Ao B olelt 2AE EAC) &
= thorslE YEjA= gl=dlAl (linolenic acid) $FF (Lee et
al. 2002)3} 3FASIARE-S 31 QtEAJobd A4 (Jung et al.
1998)2} -8 -8 A& U= 58 shx|gk o] =k 2+
= YE3 SAE opret an|Ake 713 gl 2A 71
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A stk

B AF o REE Ror 3 SR HEE FAAS AAE
I} o]F AL oR B A uEojd FA g A
58 o8 6}91\3} (Kim et al. 2006). §&A3 E7 (donor
plant)= E7o)31, AMF Agrobacterium tumefaciens -
e bmary vector pBI121 of] Ror 3 (Kim et al. 1998) g-AA}
E 7}A LBA4404E AMREGTE SAE T3 AEAEL
leaf index® 2.9F0} 20| HQl /HAISE, Southern £440]
U PCROY| 9J3fl Rot 3 #4445 ER/E 222 FRIEY
(Kim et al. 2006).
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olo] MjZzZAstzel LS SEM (scanning electron
microscope, S3000M, Hitachi)@} TEM (Transmission Electron
Microscope, H7500, Hitachi) 2.2 3}9.01, TEM A|ZA| 2
Q8 ok 1x3 mm H7|E A} 2.5% glutaraldehyde (2.5% GA
in a 50 mM phosphate buffer, pH 7.0) &Y ol A 2A]7F <t
Are.0)| A 1A TE 71 & 1% osmium tetroxide 2 AR-2-0f| 4]
2A17r 28] 9 uranyl acetate 2 4°C ol|A] overnight *{ 2|8t t}h
2 30~100% YL AT 22 D431 spurr $A|of ZufA
At ZojE A% Ultramicrotome (LKB)S.2 ZEFEAHS
UHE91 1 lead citrate W uranyl acetate oA AR} G4 T A}
#n| Ao TSI SEM A|E2AAHS TEM}F FU3H
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Z+=] PHGC (Z NOSE M 4100, Electronic Sensor Techno-
logy, Newbury Park, CA, USA)E &7 3¢ o0 {Eof A2
o] L&7b dAsHA FREE EHE F7olA HABHIT
PHGC2| He (99.999%)7}2,, column-2 DB-5 capillary (Supe-
Ico, Bellefonte, PA, USA)S A3ttt B4 AL P
oJ5) FRA=jolT Fey BAe] WH LEE 10T, GC
injection port®] 2= 130C, column 2%+ 30~ 120C 7]
3Clsec £EB ALz o, SAW A9l 5= 30Colg)
o} 3| EAL 93t AlE = 40mL vial (Supelco, Bellefonte,
PA, USA)ofl &7 teflon &2 FEF|0]A septa (PTFE/silicone
septa, Supelco) 2 YE-3lo] A3t} PHGCO| WA HIE
S 5% 3 BAY TR 10%, 2L T3k Al
7b (Rt retention time)> 3520w g 7|9 Alg B4 &
column®] A|AAIZEE 2022 3T SAW A2 EE d2
frequency patternZ} o] w]E3}o] -2 derivative pattern®]
A2ulE 13- Vapor Print'™” o]u]z] AZEY6|E o]L3}
o] 360° Y& 9] vapor print® HIFSI T



Table 1. Leaf shape of transgenic plants with Rot 3 in perilla.
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Plants Leaf length Leaf width Leaf index
(mm,A) (mm,B) (A/B)

NT* 94.04+1.03 71.83+3.04 1.30+0.21

Ti-1 91.74+4.20 90.16+5.42 1.0110.04

Ti-2 92.29+4.92 88.73+3.92 1.0430.13

Ti-3 89.92+£2.71 87.65£1.07 1.02+0.33

Ti-4 97.58+3.31 87.02+3.81 1.12+£0.27

Ti-5 90.53+4.02 85.87x1.52 1.05+0.40

Ti-6 89.73£5.73 86.51+£5.17 1.03+£0.07

T-7 91.74+4.31 55.16%+4.61 1.66+0.37

T:-8 92.29+6.04 58.73+2.62 1.57+0.16

Ti-9 89.92+3.73 60.65+1.23 1.48+0.41

Ti-10 97.58+6.75 67.02+1.68 1.45+0.72

Ti-11 90.53+£3.32 55.87+3.08 1.62+0.16

T-12 93.73+2.80 56.51+5.43 1.65+0.09

a: NT; nontransgenic plant, T;-1~T;-12; transgenic plants.

MTA I anthocyanin Ma AE 29| AuiskAo|t Aol Abefo] Qke HH- o= of
27 9leh (Tsukaya 2002). 3, Gk} GZo| ulel |4
S0 9o B MmE Yoie] o) Wil AVHOE L gge vash szo] g, AX4vt 2 A4S FrUd
== MAA (Brightmeter Micro S-5, Technidyne corpo- o] ¥1 ¢Jx|&y) 28 Ao =ado] o) AR A2
ration, USA)Z GA-Z L(Lightness; Black=0, White=100), a o] 0|} Z=po| ulg} 2lo]S UMY L 7]|20] Ho, d89)
(Red-Green; Red=40, Green=-60), b(Yellow-Blue; Yellow=+60,  t}opyde ouizloa EAFE Ao F-83l7] ¢t Aoz

Blue=-60)Z 2.2 ZAPIITE &A o AM-E A RE 249
A AuRE SOl ole SAA Eijo] JHbE o2 ZAEY
ot 9] QtEAOR 2 9l 1g & AR HAE o] & uhdf
Sk ok, 1% HCI-MeTHE 20 mLo| #eF & filter paper
(Toyo, Ltd No. 3)Z 308 5ot ojT}stc) of#joie] S45%
< pH 2.0 7} pH 3.4 oA F&E 3902, 500 nm 2} 642.5
nm o|A] BT A (Jenway 6105, USA)& =A31{c) &
T mgl 2 UEREoH 7.12x500 nm9) SRwol 7.128 &
Sk gholl 6425 nm @] FF=E wste] Absiglch

FAATA (T ¥ Bl gt Feiz EAS 8¢ke
THASH v (Table 1), A9, 5% 181 Jeteger
FE 4= ik SHA &8 QoMY HAe=
S = 130 oot FHAAZA = HFo] 1.01~1.66
Atolef] E3ste] Rot 3 H2F Yol oJste] Q mofo] ¥
HAZ g ST HY F7)= TP BARA B4

Ll

& de 1-ru

oA Qlt} (Gurevitch 1988).

Q| ZHPE

Rot 3 577 mAH QA S AlE2ASHA] EAE 24
5}7] &i5ko] SEM o 2 T2 3t v} (Fig. 1), pavement cell®] =
719F mofo] MAE, F0F E FEHIFOIA A4 t=A ¢
%9tk SEM 1894 donor plants (Fig. 1-C)2] pavement
cell®] 72719} 2 oFo] long-round type (Fig. 1-A) X round type
(Fig. 1B)TH= th2s] Pasglon, o2 oz AE
TEM ZI"oM% ¢Jo mefo] HPH FAHLA (Fig
1AB)Y 2.8 ATHe thet ijde Aze) 27 % mop
o] donor plants@} 2 2po|E H YAk

o|gfat A Eo| 22|8HA o]t Ror 3 G-HAE Thojta
A7 o7 The] FAMANA HAE (palisade cll)
710] Agxl—o] ZJAP‘&:]_I;J‘I;]— .__7]--5}0:] Zl—lﬂh‘sdo] E]O']r;}jj_ 3}
Kim et al. (2003)9] R 118} d2|et= AHgko|gich
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Fig. 1. Morphology and cytologic characterlzatlon of transgenlc
plants that expressed the Rof 3 transgenic plants. A and B;
Transgenic plants, C; Non-transgenic plant.

Table 2. Comparison of leaf brightness between transgenic and
non-transgenic plants in perilla.

Leaf surface

Plants L = o
NT 38.01£1.6° -16.91+8.3° 22.8140.1°
Ty-1 35.74+1.0° -19.7448.1° 30.6243.6°
Ti-2 36.96+0.4" -13.8042.7% 29.44+3 8"
Ti-3 3427494 -17.233.2° 27.39+1.2°
Ti-4 35.02£2.2° -14.76+3.9° 28.45+9.7°
Ti-5 36.25+0.5° -15.616.5 31.0243.5°
Ti-6 35.85+2.7 -16.85+3.7 30.05+7.4°
* L' represents the values of lightness (0-100), a’; red to green,

b’; yellow to blue. NT; non-transgenic plant, Ti-1~T)-6; trans-
genic plants.

Table 3. Content of anthocyanin in leaf of transgenic perilla
plants.

Fig. 2. Polar derivative patterns of chromatograph for transge-
nic (Ti, T2) and non-transgenic perilla using Vapor Print™. A,
C; Non-transgenic B, D; Transgenic plants Ti(B) and Tx(D).

$3t] 97]9] Hol2 Lolrgith S
X AEE Q7re) F2715S TIXIEst stod 2ol 3}
NES AN W12 HAAE vho] BAA|Z)
o2 Uehfel Z& PHGC 2 ZAstdTh £414]
W 521 ool WAolA Aol Holx] gt (Fig. 2).
23 AT Q0% Ror 3 A7} Q2 el 24 9o
ah Aol g ulAx ok oz BARBAe B
27 9] R} A AN ARLE Aolo] w2
HAzE 255 o] WAe] Aolg Reg Holr}

(data not shown).
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MEA 2 anthocyanin M4 A

FANSA o BAEA|7H] Q) EHO] MBS AR
2 228 8), FAANEH 9| CIE systemo]] whe} 817] A, A
A A, A A2 gepglct. ZEe AT LY, a¥, b*

O 7V7

2Vzk 35~37, -14.5~-19.7, 27.3~30.6 & HA=S g

Plants pH 2.0 (mg) pH 3.4 (mg)
NT 12.70+2.34% 11.90+1.37
T-1 15.03+1.51 14.2041.17
T\-2 16.02+0.45 14.30+1.52
T)-3 12.50+1.33 13.10+2.56
T\-4 13.00=1.24 11.70+1.89
Ti-5 13.50+1.19 12.60+1.13
Ti-6 11.57+1.40 13.80+1.77

? Mean£SD. NT; non-transgenic plant, T'-1~T)-6; transgenic
plants.

ol AR (38,1691, 22.81)T} 2 xpo|7} gl Ao = U}
el (Table 2).

Koezuka 5{(1985)-2 &7]212] 2+ 9|20 whE otEA|o}
TS 2ARE A3 A 2ANA ol webA e 2T
sh=dl A A dEoh Yo U2 Afger 445 3
gro] =rhar g v, FAXIE EAA ] sHA Ao FEA]
ofd kg XS o, 42} 11.57~16.02 mg/L (pH 2.0)¢]
HQ} 11.70~14.30 mg/L (pH 3.4)E KHo] A3t Ao
t} (Table 3).

28 o] QHokS Ao 7 O‘Q,X]Z,\— (Table 1, Fig. 1),
A& o] s (Table 1ok FHA B4 iy
Hh 9l Bl A 2AES AAFL| HISH kR dﬁi"ﬂ*ﬂ%
A AEHE Y 2E 7R AT T 9 T Aol A &
FEQich FAAGA 9} HA27re] AjaEEHE] E4JE pave-
ment cell®] 7|9} BoF 1w M2 wak ujdE AE
o] z719f mofo] thE Aol ERl E =, ol o7l
A Rot 3 F7ALE 71 FAAS A2 AN E (palisade
cel)9] Z-2 H5kz] ohkAut Zol= Hojyttia 3 Kim et
al. (2002)9] E310f Qlo] Fejollx [AKRE ZFFollet o
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