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Culture of Nicotiana glauca Graham
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ABSTRACT

Effects of two auxins, 24-dichlorophenoxyacetic acid (2,4-D) and o-napthaleneacetic acid (NAA)
on nicotine production during callus culture of a wild tobacco (Nicotiana glauca) were investigated
using a high performance liquid chromatography (HPLC). The high concentration (11.5pM) of
24D and NAA had peaks of nicotine contents at 4th and 2nd week, respectively. Thereafter,
the concents decreased and the nicotine was metabolized to other alkaloids. The low concentration
(1.5 uM) of 2,4-D on the medium supplemented with 0.1 mM of L-aspartic acid or L-arginine inhibi-
ted micotine production. However, the low NAA promoted il only when the medium was suppleme-
nted with L-aspartic acid. From these results, it could be concluded that both auxins exhibit diffe-
rent action mechanisms on nicotine production pathway and the low NAA promotes the activities
for the pathway with L-agpartic acid as a precursor.
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FEFET F, EEAE 33 AAsldch o2 10X5
mm(£EEE; ¥ 10mg) Z7]12 GHS gHEgch wjx)x=
47V HHm(0.02 g/l sodium pyruvic acid, 0.04 g/l Lcit-
ric acid, 0.04 g/l L-malic acid, 0.04 g/! L-fumaric acid; Kao
and Michayluk, 1980), 3% sucrose 2 0.9% agar® %35}
MS(Murashige and Skoog, 1962) HEILE:Hel] 24D(2,
4-dichlorophenoxyacetic acid) 11.5 uM3} kinetin 1.0 uM
= NAA(u-naphthaleneacetic acid) 11.5 pM=} kinetin 1.
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Fig. 1. HPLC profiles of alkaloids {rom calluses which
were cultured for 4 and 5 weeks on MS medium supple-
mented with 11.5uM of 24-D (upper) and NAA (low).
Alkaloids were separated under isocratic condilions at
a flow rate of 1m/ per min.
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ZALe7] #5he] callus #9341 716) ufe} F& nicotine
HPLCE e]-43led ¥-4stgict(Fig 1).
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Table 1. Comparison between nicotine levels of the Nico-
tiane glouca callus grown on medium containing high
(11.5 pM) or low (1.5 uM) 2,4-D levels and high (11.5 pM)
or low (15pM) NAA levels

Callus on 24-D Callus on NAA

Culture

(week) high low high low
1 58991 67.6 560.1+33.6  8754% 482  684.7F 444
2 14880 885  2933.1%54.2 32227904 2621.8£889
3 274231989 3721.6%£918 3017.3£728 23135+916
4 42539+ 932 44544+ 733 2891.9+£833 19730+ 709
5 19220+ 70.7 360491905 127311654 161661 77.7

Datat SD are the mean values of three measurements, ug/g
fresh weight. 2,4-D, 24-dichlorophenoxy acetic acid; NAA,
a-naphthaleneacetic acid.

Callus vl)ekA]7]1ell w2} nicotine QA w2 HEE
(115 uM) & 2,4-D-= callus ¥ ek 4FA|<f| nicotine ¥aEe]
RAMEE Vebislz, 55344 245 FAE ehfedd
(Table 1). &9 a1%E2] NAA ZH$= alek 254«
WA et o] F o (Table 1). o] 2
Az Sel(N. tabacum) callus B]okel] ¢lol A callus #0
fakkell whal 100° EE 107 MR =2 FXela oA
A23E vephlcts Byl dxZci(Furuya ef al., 1971;
Tabata et al., 1971; Shiio and Ohta, 1973; Takahashi and
Yamada, 1973; Lockwood and Essa, 1984). %%} nicotine
Ao & 7}A auxin(2,4-D L NAA) 2] <jake x}o]z}
Vg vEpZ elvh

Fd AEE(15puM) 9] 24-De e} mhdAA =
dlek 45 gk eI, AeEd NAAE 2
Fre plReR 2 wiof 25 o FHojgeke Jehid o
ek Adci(Table 1). o)eF 2 A3e callus FHER
2ol glolxe] Fv 9 A4 Fakat dAslz ei(Yeo
and Kim, 1990).
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Ht}(Fig. 1; Table 1). Tul/&<] 3£ alkaloid& retention
time.2. = Ho} nornicotine, anabasine, nicotine?] =2 =
B2 7 9l7] w el (Tiburcio ef al., 1985a), Hj<k
25 Eaz 4FH O A S (N tabacum NTW-38) cal-
lus wekell glefaiel zo] nicotine®] anabasine 2] alka-
loid2 AFHA} wix]] S3=9Es A4} (Ohta et
al., 1978; Tiburcio ef al., 1985a, 1985b).

HeE=(15uM) 8 24D A7 =l nicotine?] pyrroli-
dine ring®] AFEAEA L-aspartic acide} L-arginineg
Zzk 0.1 mM# Azlele] dlekgt 739 L-aspartic acidet
L-arginine(0.1 mM) H7le} F37hulokol 4] =5 wiof 4
FA JEAEE JehidL, 553AE FihFH o (Table 2).
wlek 455 nicotine k] HavE HWREEZ) 71 =92
(44544 ug/g FW.), ¥ A5 9] Hrhfoke ztzt 3604.
37} 3,729.8 ug/g FW.2 w]&35lA] MAde] oAl =) o)eh
Ze Asps (N tabacum NTW-38) BRG] 4] 2]
Aztel AR A} (Tiburcio ef al., 1985a). 2251 T ZAF
=22 A7k diok 55 A =Tl wls] nicotine ¥eke]
el 2 vrhigEd, el F rir] AREaAe FHole
wa} nicotines] & alkaloid® AIAFE o] thEs)
w e 2hi s Fch

T, BEE(LS uM) 2] NAA Frlulekd] gleja] wlof
25 Aol nicotine F7F HHX& vleldlgiti(Table 2).
BRI (115 LMD 2] NAA Aol 9lelA] wjek 55 &
2] & vtebdl 219} vl5es] 2 w(Table 1), #5229 NAA
Aeli= nicotine 444 AAAAGT & 5 9ok o] F
E+= (N, tabacum cv. Bright Yellow) callusel] ¢le]4]
nicotine 449 3= Welol 2l Ohta ef al., 1978).
2 7 Z= Ohta 5(1978) 9] «iFeh= Ahbsich, o2
o] 5= callus #ifEkRel w2} nicotine A A1l wHak &=r}
7] = 94 S ehde 7oz 4 =AcHFuruya ef al.,
1971; Shiio and Ohta, 1973). 2=} L-arginine =37
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Table 2. Comparison between alkaloid levels of the Nicotiana glauca callus grown on medium containing low
(1.5 uM) 24-D and NAA levels and supplemented with L-aspartic acid and L-arginine

Callus on 2,4-D Callus on NAA
Culture (week)
Control L-Asp L-Arg Control L-Asp L-Asg
1 560.1% 33.6 958.2% 46.3 822,71 56.1 684.7t 44 .4 884.7% 66.1 5993+ 23.7
2 2933.1x54.2 32903+ 54.2 20631 77.9 2621.83+ 889 227821 804 24042+ 879
3 37216918 34199+ 913 28760+ 84.2 23135+ 916 2514.7+ 88.3 1877.4* 88.4
4 44544+ 733 3604.3+ 855 3729.9+ 90.3 1973.0+ 70.9 27142+ 827 1318.0£59.8
5 3604.9+ 90.5 1729.2+ 872 3236.5+92.4 1616.6+ 77.7 35324+ 95.6 1002.3£ 90.0

Datat SD are the mean values of three measurements, ug/g fresh weight. L-Asp, L-aspartic acid; L-Arg, L-arginine.
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pyridine ring®] AE2 2 4] L-aspartic acidE= nicotine2]
pyrrolidine rings] HAFEARA, Yuldoz HTEA 9
ke o)& #Hrbelz] b wlokel WlE] nicotine A)
A AR Baeh Ahgic) 22y o) Ee wjAA
71 Burley 2l callus diefel] 21 4%= nicotine A44<
Z7HA1Zltk s B (Miller ef aql., 1983) 9= o =)=lch

o9} zhe Amlel 4 HE wlel 7o) X auxin
A7E4 L-aspartic acid¢) A7laeke @ nicotine 442
F= 4 3ok A%=e] 24-De} NAAY nicotine A4
Ao {ERERFS ¥lmE B w 24D nicotine AJA T}
nicotine¢] v} alkaloid2 2] #ie Zx15}9t). o« uhs)
NAAZ:= nicotine 847} nicotinee] w2 alkaloid=2] #
= AL dAXFD T T 4 glck B3] B4
L-aspartic acid F7hulloke] 2] AFEe] NAAL A
Fr9 24-DHE} 22 <f nicotined Azttt 18
Sz & A7 slekAdEe] glelA] nicotine A 4kel] o gt
AHEEe NAA FEa= Laspartic acidE T &3l o) AlA )
e oz Sk v Pl callusell glelA
pyridine nucleotide cyclesll e}t Fade] gl= &
2] 4L nicotine S e} A== 2 (Wagner ef
al., 19862, 1986b), nicotine B4 2] vlE AFEA 4 nicoti-
nic acide §F 7}4] A2 =, nicotinic acid mononucleo-
tide2 8 A mi: NADS A4z 2 S Fsle] m3
Hckw Bug vl glel(Wagner ef al., 1986a, 1986b). o}
ZHA A e NAA 23} o]2)dl Ao =4steicin
FAL 5 glen, old Mgt FAHa] AFr} o]Felx]
ofgt Aoz apzsE),

wm =

(N, glauca) 9 1R 59 callus B35 glelA] cal-
lus 4§34 w17« whe} nicotine A %ol v)E= T 7}A] auxin
(24-De} NAA) 9] gza.e HPLCE o]asle] mAbabgdch

R (115 uM) o] 24-DE wiok 43A] o), NAA= ok
FA ol nicotine £HE EH#AA BAEEL Jehagz,
2 )52 @drstd . 44949 nicotinee) tHE alkaloid =
T Aok 3, HiErE = 991% L-arginine £ L-
aspartic acid #rhajekdl A HE=(15uM)9] 24-DE 3
F=o ¥]3 nicotine 4L 2F4HT, Ax T NAAE
2F&el vla] A} Zev} L-aspartic acid 3 7}ul
el 4 AF=2] NAAE wioF 557}3 nicotine A&
Z3A1FH ¢)9) 22 AHERE = 717 auxind nico-
tine A§Ad el o) &3}7} th2 o, L-aspartic acid7} nicotine
A9 AFEdo Ry, AR NAAL o] FAAR
#-g-51e] nicotine A2 FEsIL L =28 £ 9}
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