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=il (Va 115) Al WEAEEANA SRy SBEES € 4 U Tank BE BG B
BMEHER EWERe] PHRE HES oA MEBERA 2 EEE v 2,4-D wEEE 2
Foll Bste] /A A} '

1. Byl A iR g2 8% vHx EXL BR, EEARe] BF, =RE

4 EHEE,E3 2, 4-Do wESicH

2. e RAREs 3%3er 3%LLY BEANYS S/ giluiEEgEe] %w—_- E I
2 %RE 27 Yo} 3% BES RiSich SEERBEE LS BN Mol & 25
9l 030mg/ml ¥ o fMEAKEGEER 7+ Fokek

3. WikEEsie] ERFL JEYVOIRBERY WMEEERC 1: 24 4 M FHa €FREol
davold woz EANAE o sMigwAERe] b4 dsted BT EAANL dE dmdet
el 25E oW wrolbls Fgto v dmuobd o) BERRES Hirt 1:2%Y & Bele "Welel,

4, Wkl 2,4-D Rins WEAREES oW imIiEEK.] Hine = BIEE FEE
A3t BERY MC - glucose WIRFIAE FEsIS . MRS HERS 2,4-D F sk #
st ¥C - glucosed] WiXE #Hel 2,4-D7t A8EA Y (02 ppm) HBEEST EolAd
(MRE 25 4%) =% #%a, ®A “C - glucose © # et ol & BB, %5l amino B
ol vl Hilko v o] Zdldsh
(BT -

2.4-D ; 2, 4-dichlorophenoxyacetic acid

Va 115 ; Virginia 115

LS WA i Linsmaier — Skoog #&#h

P 25 x ; LS #5#he] KH,POs S 25 # WEUAFTE

P.C.V ; Packed cell volume
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Abstract

For the preliminary experiments of mass production of tobacco cells in tank cul-
ture , the effects of nutritional conditions on the growth of suspended cells werein
vestigated ; '

1. The tobacco cell g:‘owth was affected by concentrations of sucrose or inorga-
nic phosphate, type of nitrogen source, and plant hormone, especially .2, 4 -D,

2, The optimum level of sucrose comncentration was 3% and the level of inorga-
nic phosphate was. (3mg ml, which was about twice as high as the level of Lins.
maier — Skoog medium,

3, The best growth was observed when the ratio of nitrate nitrogen to ammonium
nitrogen was 2 : ], where the total nitrogen content was equal to that of nitrogen
source, ‘ ‘

4, To find out the mechanism of promotive effects of 2,4-D and inorganic phos -
phate on the tobacco cell growth,the respiration and me"-tabolismof. 1 - glucose we-
re investigated , Addition of 2, 4 —D in culture medium increased if 2, 4-D (0.2ppm )
was added to mediumor the level of inorganic phosphate was raised 25 times as hi-
gh as standard, In cultures with high inorganic phosphate and 2, 4—D,the absorb-

ed HC —glucose was converted to amino acids and organic acids rather than rema-

ined as sugars
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whol Wigg ( Nicotiana tabacum)® WEERE B3 WA 3

(V/V) 2 filgssd ok :

BEsEel EiES LN HCI & HEE BxAA
Nelson-Somogyi#1® o & HiTESHH T HEiFE
Beckman gas chromatography & 2#13Fs
L W GRS BEIRE 180°C , Rk BE
280°C, ¥% 6°C LR, AR 245 atten-
uation 32x 10, column 5% SE 52 4l +ch

YC -glucose BINRAIEL “C- glucose”t
10 Ci/mEAYUE 1.25ml o HEREA o
300mg =9 callus & HEId 347 5

¢ F47 ¥ HAHEE Beckman liquid sc-

intillation counter 2 RIEsHet. HKeteed
HisEst7] Ad 5mle 80% etyhl alcohol®
ol Ko 2 10 ¥z HlDRESHS  HkES
o B Wae 44 FEEE oo ueA
W4 (residue ) &2 vro] HateES AbkEsH
gel.  alcohol i 332 rlA o] T
e Dowex 50 3 1-& Ap-&3lo] bk, ¥tk
At proz FEHcl. F4R MC- gl
scose 4 ol &-& #FESZ] HEld AHEF 347
F4A1 9 Fo MC - glucose 7 Bol @A @
= kEdpell 18417HE ot RS F radioactivi
ty & -2 Fhe E RIESISIch

A e ZEfTol Slol EEREl A =9 F4l
FEH A HEEA FAA=YH ok

R Y EE

1 HEHOARRRS) =& ffeigmass Z={b

ffargsEel Xt EEERES HRE KBS
Bl wel & aolst gile™ 84U F 45 %
o] EERENA fi WA el fHigge v
e dgko] FHEHcel(Fig. 1), pHE &
 EER 604 109 A Fel& 4924
Yol Al = &4HE velWl o ole i last
e FlEY e Aoz #HEseh

K] #WEES REE Rk g3 B
at wmindld ey 2E F HEES R ¥
Ealk A sEapel Velga 69 A O
el o) goldn dilel HEEA R
£ sl el (Fig.#2).  Yasnda & (27)
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Fig 1 Effects of sucrose concentration on the
growth of Va 115 celds and pH change
in suspension culture medium.Broken
line; packed cell volume, solid line; re-
sidual, O; 3% sucrose, @; 3.59%
sucrose, @, 4,59% sucrose

+ B ERRY WEEY AR #ERE BE
R Y87 deddn egya g &
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activity 7} lebe ¢E=x e, =8 Str-

‘aus® , Yasuda® S5-& A&l inver-

tase 7} U= Al A H Q] invertase acti-
vity £ dd glcte BEE orR o3y
< Yo v mEscol & AE 42,

BARE A A e 3 2 daE 1
A BRe HEolztn 493 &4 Fig. 3904

S BT uhe} zho] HMIAS WEBER BREE 10

d A% F R HEsdL 1 BES ua
Fack 259 S o MEae] S} 5y
ch Mk FRFOEA MEBE =X
gt ujolfl eEM fhdko] 2:1Ud  sEEINREO]
A G4sgem Gt volmalE A &
#E MY Az (Fig, 4).
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Fig, 2 '

Changes of sugar in a suspension culture medium of Va 115 cells, Sugars are monitored by gas
::hlfomatography_ The conditions were : initial temp, 180°C, final temp 280°C 6°C /min, volume of
injection, 2#/ column no. 59 SE 52 ., S '

YA ) RG-S MERES & oA YRV RS dudA Rl i
nioliE ¥ e ERES AL Aot gl ¥Alskel sigiek. % Haplopappus
Dougall® EE RS ~A AW Bt T  gracilis MISE 2mM BLES) NH," 7} B-5
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P.C.V{ml'1gml)

P.C V(ml /10ml)
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Fig 5 Respiration of tobacco
Time (day) callus cells .
Fig 3 Effect of phosphate concentration el Bl zld _Xﬂ]ﬁaiéﬁﬁﬂ Zo] B9 (21)
in the medium on the growth of REAAE NHy BEZ 2mM ol4eolw i
Va 115 cells in suspension culture #hEo] ABFHU oS FAEYTH IS NHe
Brt‘)ketvx line ;.packed cell volume BE/ 10mMol d @744 o go] o9 v
solid line; residual phosphate .

&z u el @™ K AElAE NH, BES)
25mM ¥ o Bfolslct. Behrend$ Ma-
tels? , Gamborg % Shyluk® 2 #zel 9
5t Kreb's cycle 8 oiffidp HHBe &
ol Fposte) Fal gEuolp EHate Fx
AfakgiEel Fcoln 33lcl. e Yolie X
oko] @EHIol = = Aol M) 4o
A —& BRS pHY 3o MEE 441
ch, &, dF Yol BWHERE e pHE
FE eg olv] Gy AL,

o ol el ERAY R, FANE EKs
v Aoz 44, EoHkdA ZERHY F
& ARE EYMES Bz g Gy
ol Mg Sl Yo Ao,

Pate® £ BNO3 Bl At Bl A <

i L | L L RUolRE ERE HEE %9 F4F oA

0 2 4 6 8 10 debe nxsgcel gEVolpE EHF ol &
Time.(day) 34 =& BEFEU glutamate synthetase &

Fig 4 Effects of the ratio of NH,- NH," 9 #8g7t we afab ormu o} Amifts
N to NO,-N in the initial 26 ah el 100 = " . B

media on the growth of Va oA ZEgetw . F NHe 7t RABE o3l

115 cells, 2 loJe} NHe" 7} =% o) 45 ¢ glutamine
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o] | b4l a— ketoglutarate 9 =83t
2 3% glutamic acid & &Akstd FR
NH: 7} ol-£=v NHs" BRE7 fAldlez
FolA ffhel ¥ Wi,

glutamine

NH{ <
glutamic acid

Z%7L gEvoldl o fNEgE ol FEEA
NH." FREZ= o] 43 NOs ¥ mitrate
eductase ol €3] 3= EHE FESER
o] &5} o] wld Fadt AL PRVolmEe By
Eoe 7t durd w82 ¥Rk ofef el gFRY
obe} FEHR7F Ho]l FFHAE A Yol GR
ol F#: (ammonia toxicity ) & #{e2 A
a3 e = el

> /a--n'_ketogiutarate

24-DF B Y ERERAREE w14
Mianghge) RiF#H Aed 2 L &7 Ast
o] RULEI 14C -glucose 2 FIAT #HEIA
ot

{1) 24-DZEmel =& wpHE Fik

Warburg FPEEIERES al FRE-S AE
& #H£ 24-D 02ppm & el Fnsa
EEF o] HinstA %o mEEw el #n skset
( Fig. 5).

(2) ¥C- glucose & FIH :

#2444 3y vPo} zho] el 0.2ppm &
24-D7t FHEAA Y BEBREEST EobAd
UC-glucose TIN7t Seldl o FiA 24 24
-D 24 Xv BBRBET ¥ B4 B
s 24982 e A REE &
W2 sl e %k (1),

Table 1, Effects of 24—D and inorganic phosphate on utilization of “4C _ glucose

* by tobacco callus ( 3 hr exposure)

: Total radio

Treatment . Alcohol — soluble Residue

activity

cpm cpm % cpm %
Control 31470.7 26044 82.8 5426.7 172
2,4—D 39015.4 30959 79.4 8056.4 206
2,4—D & 42193.8 26566 63.9 15227.8 36.1
P 25x

Table 2. Effects of 24-D and inorganic phosphate on utilization of 4 ~glucose by

tobacco callus ( 3 hr exposure followed by 18 hr chasing)

Total dio-
Treatment © ) .ra © Alcohol —soluble Residue
activity .

cpm cpm % cpm 9%
Control . 9165.0 1581.8 173 7583.2 82.7
24-D 14811.8 5506.7 32 9305.1 628
24~-D & 167339 7245.2 433 9488.7 56.7
P 25x
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< #llE ( Nicouana tabacum) o W#RHEsE] B MR 7

Table 3, Loss of radioactivity by callus tissue after 18 hr chasing

Treatment Before chasing After chasing Ratio

cpm ¢pm 9%
Control 31470.7 9165.0 708
24-D 300154 148110 62.0
24=-D & 42193.8 16733.9 60.3
P 25x

Table 4, Metabolism of Cl4- glucose by tobacco calll_ls

Distribution of radioactivity

Treatment
Neutral Amino acid Acidic
cpm % cpm % cpm %
Control 17539.6 87.40 2330.6 11.62 197.3 0.98
2,4—- D 22713.0 67.90 10363.0 30.98 4.7 1.12
2,4-D & P25x 16646. 7 38.04 26189.0 59.8 922.7 2.11

-3 kit oL ok HEESIS ww b

o] HEER s amino ERelv FHiEe] Wi Y
Bt 4ol A radioactivity 7F HREK, 24-
D K. 24-D ¢ #BBEE X9 €22 ¥
of gke} (12,

3A7-FE ®IRY MC —glucose 7} ot g Al
REFFE =715 WES7) 95k 18 A5
BEFse B BR 94 24-DF Y& Ky
BRRES ol B 4 A8k callus #AfE
4 radioactivity 7} © He| Jeiygch F41
radioactivity + 184zkFol & 4T A HKEY
Eich 43 FEEYES o gol W&
29 vHE vy WEERs 24-DEXY 24
—D o} P25X R4 ¢EFEMHEHIE 9
g &o) Aol faxtEez wA He 24-D
B 24-D8} P25x X9 FEREMHES
radioactivity »} =%t (%3 ) %%_7](%1&
B3 REERDFY &0 274 A
Bt AL T REEWEC] Ttk g WAl
e HiRgd A AL ol ol shghe]l viept Ao
obd 7} A ==l ok '

g 184171 BErEI & radioactivity 718
37 A met 478 dem I deiwiy R

< HRE A A ER (R4,

ol4e] #RE 2 o 24-DE AEIAY B
BRE T okt WHERINGT ¥ kel $
A A REEAC] BBt RIRR 1o -
glucose 7} o & R, 53] amino 4telv F
BEp ol £IERA FE7 T WHEE %o
Hetn =3 BN WHS 4A deinea] o
I & RS ER fHiaHEEC] RO+ Al
obd 7t 4 7=l v '
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