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THE GROWTH AND DIFFERENTIATION OF CALLUS
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Abstract Stevioside z2ccumulation in callus cultures derived from Stevia rebaudiara leaf
explants was studied during callus growth and differentiation. Increase in stevioside content
was positively related 1o the organization of cells and greening of the cultures, and
inversely to the callus prowth. Shoot formation in calli was not essential for the synthesis
of stevioside. The content of stevioside was highest in slow-growing, compact and green
culli either with or without shoot formation. Electron microscope observation showed that
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these two kinds of callus cells were highly vacuolated and contained fully developed
chloroplasts which had dense stromata and plastoglobuli. The microbodies containing
crystal lattices were closely associated with chloroplasts. Slow-growing, compact, but yellow
calli accumulated lowest stevioside, the plastido in cells of which contained many starch
prains with few dispersed lamellae, and some plastids were even filled with starch grains.
However, lowest stevioside content was found in fast-growing, loose and yellow calli in
which the cell plastids were simple in structure and having only few lamellae. The results
showed that stevioside accumulation was closely related to plastid development and vacuole
differentiation, suggesting that the organization of callus cells with well development of
vacuoles and chloroplasts caused highest stevioside content in slow-growing, compact and
green calli.
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AHE OIS MR S5 5 # B A (Srevia rebaudiana) A MEN L, BHY
HEMrEEEREN R/, #HF MS+2,4D 1 mg L'(F{FHE)+6-BA 0.5 13
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HETMNPRESHGHSMEKE N [HEEdE MS+NAA 2+KT 0.5 mg L)
%, Eﬂﬁgﬂg’p‘&{]ﬁgimm%n Fig. 1 Changes in the dry weight(e ). chlorophyll content{m)
and stevipside content [a ) of 5. rebgudiane callus tissucs
2.2 REELRSE eultured on MS medum +NAA 2 +KT 0.5 mg L
- =z o—eo TH Drv weight {(mg peice™
it 35 8 Br 2 ST LA R R R B B a—a AHWAF AR Stevioside ()
RIAr e b LHEFFME R LW, 6BA B—aREEHE Chlorophyll (mg g'FW)
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FEM M m. 6-BA N 108, MIMHIZFEMHE. KTEOS-0EERERALAMHE. A 6-BA
2HNAA 0.5 HAeMAEHE, FohREE. K62%.

2.3 FEESHIERGEAGHERTNSR
SE. REHE £RESHDHANAD. SEETFACRTES L. KNSR


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

1 RN Suamansk, HESMEETRENXE 11
W, BRE(ED. RUEGARFNH %1 FRRAMEAGARTHARTNER
able evioside content in 5 rebawdiana callus
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AT ARER]. PR {h 40 e B A U FE SR HEETSR
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Without Green, compact Slow
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BEMERSE W, RS RE. HEMEBEAE AR, & RRERR
WHBBRLA., FHi, WAERET AR RRERE R, BEREREFYTENE
ERE, BREFYHFERERBIE—SNEYREMZ . WL, EERPELATEMERE
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( Lithospermum erythrorhizon) RERFMPRATHEL T _EHFER: SEEREFELES
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REY, HEMAERSER RS RERAY, HORMETENES TRE. Bams™
RTMERE SRR SARATBETERSH, ZUAHTREERS, HYEFEER
AR A RIER,. HEEEMTANATRAFUMAE. A PHEBE TR BAET.
LB OF B AN Y O S R R . BLE A, B A RO R T T M
R, RIS R R, TR & 5 B0 0 R £ T B B (5 4 40 A0 L 5 B
WAk, MMM ELAT H R AR R R W AR O R 3T A B A 0 B € T A B B [ R 4L AN
WIRKRA LB AR, TR, EEETMENNAEEHERTNSRNPRESmME.
SEHEM, SRR, PR, SEOMGHNMSETCRET, Bh TR0 8 g e aai
LA T 407 il ) 5% HE SO0 1R 01 B % F RS MR T L

SE#

I Foawler M W. Plant cell bioteclinology to produce desire substances. Chemical and Industry, 1981, 4220233

2 Tabata M. Rgcent advances in the production of medicinal substrances by plant cell cultures. In: Barz W,
Reinhard E, Zenk M H eds. Plant Tssue Cultrue and Its Biotechnological Application. Berlin, Heicelberg and MNew
York: Spring-Verlag, 1977, 3—1a

3 Fowler M W. Plant cell culture’ natural products and industria] application Genet Eng Rev, 1984, 2.4]1—568

4  Ozeki Y, Komamine A, Induction of anthocyanin synthess in relation to cmbryopencsis in carmot suspension
culture: Correlation of metabole differentiation with moerphological differentiation. Physiol Plant, 1981, 53:570—577

5 Lindsey K, Yeoman M M. The relationship between growth rate, differentiation and alkaloid accumulation in cell



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

N RS A e s LSRR AR X R 13

cultures J Exp Bat, [983, 34(145).1055— 1065

6  Yeoman M M, Micdzybrodzka M B. Lindsey K ct al. The synthetic potential of cultured plant cells ln, Sala F,
Parisi B, Cella R ct al eds. Plant Cell Culwares: Resolts and Perspeetives, Amsterdam: Elservier-North Holland. 1980,
327343

7 Yeoman M M, Miedzybrodzka M B, Mclauchlan W R. Accumulation of secondary products as a facet of
differentiation in plant cell and tissue cultures. In: Yeoman M M, Truman I E S eds. Differentiation in vitro. British
Society for Cell Biology Symposium, Vol, 4. Camhndge: Chambridge University, 1982, 65—82

8 Osamu T. Stevialglycosides: New natural sweeteners. Trend Anal Chem, 1982, [{11):246— 248

¢ Hid. MWSEFERUEVHTE. LB, 1983, (Th25-27

10 FHE. MEehgRa/LeoreE. HYEEM. 1985, 3(5)60-64

11 Fujita Y. Hara Y, Suga C et al. Production of shikonin derivation by cell suspension cultures of Lithaspermum
erpthrorfizon. Plant Cell Reports, 1981, 1:61 —64

12 WAH, HBAEE, EEE. HRHsERY RN ERS R SR, AR ERNEYER. 199530141 —48

I3 Hagimori M, Matsumote T, Obi ¥. Studss on the production of Digitalis cardenolides by plant (ssue culiure.
O. Effect of light and plant growth substunces on digiioxin formation by undifferentiated cells and shootforming
cultures of Degitals purpureu L prown in liquid media. Plant Phsiol, 1982, 69:653 - 656

14 Kamo K K, Komoto W, Hsu A F et al, Morphinane alkaloids in cultured tissues and re-differentiated orpans of
Papaver somniferum. Phytochcm, (982, 21:219—-222

L5 Takeda R, Kutoh K. Growth and sesquitcrpencid production by Culypogeia graauluta Inowe cells in suspension
culture. Planta, 1981, 151:525— 530

16 Simela L K, Koskimies K. Compartson of plycolipids and plastids in callus cells and leaves of Alnus and Betula
Plant & Cells Physiol, 1984, 25(3);1329—1340

17 Railton I D, Fcllows B, Charles A W, Entkaurene synthesis in chloroplasts Trom higher plants. Phytochem, 1984,
23651261 — 1267

I8 Simcox P O. Kaurene synthetase from plastids of developmg plant tissues. Biochem Brophys Res Commun, 1975,
66:166—172

19 Hanson ) R, Whitc A F. Studies m terpenoid hiosynthesis, [I. The hwosynthess of sicviol. Phytochern, 1968, T

595- 597
W PrathE. BT, FRMY. WHTFAMNSMREAREANTHEITSRSWATIR. RTRYEFIE, 1987, 503
211218
PR K B

Ch—Hig i, Cw— MUEEE: L— M9fy{k; M— &illk, Mb— Mk N— M P— Bk Pp— ME{fak:

S— w8k

| =2, BEAHE. FE&, BT, RREGN D HR N R ERS

L MRAREBT It MR & ERAMAL. LEKE. ~37 700

2 THREETBERESHRE ERMFAS ARG R TARMGHAE. fEREEEHE. 25400



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

14 WV HYER ot

I—4 WA, W, BRI SRR R R RN

3. AR, EREIdk. W{CRIEMER. > 15000

4. THESEHEL. AGRERD. x33 000

5—6. HES L. S, HE, ERESMAGHAFERIHMNEN.

5. MIMEEEEMG: WREGSERERSNER, LMEELSHRED R <4280

6. THBFASERELEHES. ERARNFEESHREIE, MELTRARNSRER, TE5EREEERE, »29000

7-8 WA, BHE. SREFEMSHGASHBARETSENE. -

7. RIRGREE CRAEN A BEH. 213 000 ’
8 WHEZESHEMETE x1780

Explanation of plate

Ch— Chloroplast; Cw— Cell wall, L— Liposome; M— Mitochondrion: Mb— mucrobody; N— Nucleus, P— Plasud;

Pg— Plastoglobulus: S— Starch grain

1—=2. Ultrastructure ol slow-growing, cempact and green callus cells without shoot formation.

I. Highly vacuolated cefls and the chloroplust with rather well developed photosynthetic lamellue and dense
stromata. =37 700

2. The chloroplast with rather well developed photosynthetic lamellae, dense stromata and plastoplobuli. Microbody
containing crystal lattices closely associated with the chloroplast. =25 400

3—4, Ultrastructure of fust-growing, loose and yellow callus cells.

J. Showing nucleus, mitochondria, microbody and liposome, 18 000

4, The plastid was simple 1 structure with less lamellae, =38 000

5—6. Ultrastructure of slowgrowing. compact and green callus cells with shoot formation.

5. The highly vacuolated cell and the chloroplust with rather well developed photosynthetic lamellae, dense stromata
and plastopglobuli, =42 BOO

6. The chloroplast with rather well developed phowsynthetic lamellae, dense stromatd and P]a.stog]obuh_ Microbody
containing crystal latfices closely associated with chloroplast. X29 600

7—8. The plastid contaning many starch grains in slow-growing, compact and yellow callus cells.

7. Showing a few dispersed lamellic in plastid. %13 000

8. Showing the plastid filled with starch grains. * 17 300 -
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