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HRmpEAEnfREE, EERBFERREERGAERENRNATER R &R
—AF N, BERREFMRAEHEAAEDNA, RNAMREARNE— & 6B S
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FTERSERAEGHSDNA BHIL, SFEHESERDRESHEERREMERE
Bi7E RNA R E, ZEZEfabRAnapaaE, MAMEmEsS s RFHHENE
Fo 41KDRI46KDE G MAER TN ERELRTRERHYEENFER.
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M, M a2 ehmm ek, Raghavant™ GRGET 78 MG K2 o B B s Y
Fik, FRGEHEFRKBREETIETERMEQROEL, #45T H 450 R,
FujimuraZe®) I R AR BT O 2 R A0 ), DNA&RRRIERR, RNATUR AR SR
b g TP A R TR 2 AU BEOE T I, Sekiya2E IR T FEIB A 43 (b RS I {540
AU, TR AU AR, Liang-Jwu Chen™ b #2795 B @ 5 41 0 I A fh 4
HEEAFMNER, ZecSURIFEEMRIMIME, HRBEER S MG L FmpEREEAL
(255, WORESEOTRT SN EREDEHFEALERNEERNE O J K 3E
b, BITEBA 4 ek 85 B S B R RS T 18 ikl h 0 440 e i o (35 4 40
4y ik i FRDNA | RNﬁiﬂlmmﬁ,ﬁﬂﬁwﬁe‘ﬁ, B A M A A — ) L R 4 e,
BRZEA, 0BRSS E—FED ek @A, ERRSRANAE R
2thDNA | RNATUR SR (L MR, A SCHE T 70040 fh 2F w045 (AR 3 el IN- 43 {1 3
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. OEAEERGALNEFRNEASLEENRES

Tﬁé}mi:#’mﬁznrpﬁﬁé B 54 BT B A R A SRS SR B S O iR R R
BT, IERM 3 RKILLAF R TR B a—B.

A = MG B S A B g A R, 80T RS SR B g MS + 0.2mgf! NAA+0,2
mg/l BA §iGSHIE, BEMGHA, BEREAMEGHR, THHSEFE G KW
FAMEFTE—8, HBEIRTEMATEY ERDIRWMSE S Ehit SR 1R,
PRIE B R R B B S ERENEIREE (MS+0,05mg/l NAA +2mg/l1KT ), if Hif
BAMRE T (MS+0,5mg/] NAA + 0, 05mg/1 KT ) FE S MRE W %k 0 B 5% 5t
(MS +0,2mg/l NAA + 0, 2mg/l KT ) fakE3s, HFR3FSLIRE Wi 5 @ 4, %
KRB —ENAR (0, 4, 9, 12, 15, 18K) , AR 1 FEEE, W) KE -20C
YRR R, T b 0 E R R I A

E": m}%mmmmmmﬁmzw H: WM R15000x, 45T BERE 1086

2. THHE&?&MEHS&#&*&EWEEEMM&. S EANE

1E 35 B v B LA & b B L BB BILEE — 20 CRIRMK BRI FF, SRRS—TERME
TR, 2 8mlE. RRREPFOMGEMRIE., 458 DNARNA fndam, L
L RNAfy I  DNA Bl 7 56 FH Ao (e i B, 8 B R A IS s ] Lowry (O3 7

3. SDS-RAHBRMERRXSFTFTRAMRERGALANTELES

C1) A BIBTE R E o e i T d i i e B R M T AR £ 158, B0, 25mIFE S iR
?ﬁ(ﬂ(iuuﬂﬂﬂkmﬁz smmol Tris-HCl,pH=§,5, 1 mmol= LB RE A (PMSF) 10 % H 4
B, BJ 5K » S 3 e 7E 5 TS A B O LA 10000 s pem ES 51645 80, B i MASDSTI B3 4k
ZFE s H R 2R W B S B 2 0 CW/ VYRS %4 CV/ V), fE i K #6438, 0 DR AR S

(2) SDS-PAGEH, kAR HL vk 1 M5

HL RIS EE B A (L IR, Bk 4 %) 10mIi, 30% Acr—0,8% Bis
1.34ml, 1,5mol Tris-HC1 ( pH=6.8) 8.36ml, 5 %Asp 0,3ml, TEMED 30ul; 45550k
(10% )15ml i1, 30% Aer—(, 8% Bis 5, 025ml, 1,5 mol Tris-HCI (pH=8,8) 9,60ml,
5% Asp 0,375ml, TEMED {5zl

EL30mA/#RFAR, #E 4 CTFHIKE 4 /NRF, fEH i et it 0,259 F s

R-250, 46% WA, 1% ZRRAMR ) g 2 /W, FEBRE ik C Eih 5 % R,
T % OB ) BB KIS Shimadzu Dual-Wavelength TLC Scanner C3-910 |-,
FE595—720nm i [H P31,

%R 5 i

1. MREDERKATHRES ERBEMGER EmS L FRIR

TER SR AMER A R B MMSIE = 2E B, 15 4 RMEEFINE & 05 4
H, EEGPIFRRENSCRERE L, SE10RERNER, EHAHSGLER
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B EIE IR, 0 BURITE S A I MU FEE b b 3] 20— 2%, MK
WERR, JLE 1A 2.

S FRE S 2 B S O G S AR
Nicotiana tabacum callus with
bud organogensis

[#1
Fig.1

Bz IlH‘kMHJ{J_ﬁJ.:IHﬂ"JHE‘@TM’EI
Fig, 2 Nicoliana tabacum eallus
with root organogensis

2, PESERSHAENEERGAREEKTZES DNA, RNA B Q&EH
Tk
F1 TRASLRSHESAEERGEAEEKTERONA, RMAAEaRENSR

Table 1 The lavels of DNA, RNA and protein during growth
of Micottana fabacum callus with different differentiation
Hgpdtgha  SERE Hedentin ERE R g Sg R ) HEMREHR
()

Composition State of Culture Content of nueleic acid [mg,~ glfil]
of culture callus differen- time (mg (gFW)-1) protein
medivm tigtion (day) (mg(gFW)-1)

DNA RNA e
(NA)
T4t
MSe No-differ- 1] 0,29740, 032 1,08140,074 1,328:L 0,106 23,62k0,80
entintion
AR 4 0,44840,043 0,713=:0,082 1,155=0,105 17.682+0,T4

MSe+NAAD 5 Differen- a 0, 5420, 057 3,67T0-0, 087 4,01240,124 15,1140,72

mg/14+KET0 05 tiation 12 0,27640,025 1.68340, 057 1.85840,082 16, 140,77

mg,1 with rost 15 0,344 40,030 1,36240, 080 1,70640,114 23, ,8840.81

18 0,244 0,055 0, e0540, 083 0,470, 008 11,8440,72

4 AL 4 0,2760,036  0,804--0, 067 1,08040,102 29,81-k0,70

MSo4+NAAD, 05 Differen- q 06020, 040 2.64T740,084 3.04a940_ 124 15,0240,74

myfl 4 KTamg /1 tintion 12 0,2204+0,038 0,095+ 0,061 0,916+0,09% 17,330,686

with hud 15 0.19240,037 2,115£0,082 2.3074:0,110 34,8240, 82
18 0, 25440 D48 50010, 005 3.02640,125 32,710,789
-k Hma 4 0,44240,041 2 04740,084 2 48040,125 18,2140.74

MSaNAAD, 2 differen- 2] 0,30%40,040 1,80840,077 1,810:£0,117 8,120,687

mg /1 KTo 2 tiation 12 0, 24840027 1,21940, 087 1, 46840,114 21,464£0,73

mg,] with hoth 15 0, 2760, 037 1,308-£0,074 1.583:4£0,111 10,47£0, 57

bud and root 18 0,230+0,028 1,0544-0,072 1,28440,100 29 8240,79

Frh MEER 3 IR ET I £ iR, BB Mo g BEEIA =54 (5%) X t{95%),

Numher in the table phnwin_g the meentatandard error in 3 experimenis
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4 ¢ & 10 i2-1¢ 16 18 4 6 & 1p 12 i4 16 .18
B TRE (7)) Culture time{day) HedE ¥ (5% ) Cultare time (day)
[H3 Fig,s B4 Fig.d
BEs—5 ¥, SRR
NELI™, A i B AR A AL e A B EHDNA, RNA
SR VL FRA T T R £
TR \\‘ . "‘\ ,“r Fig, 3—5 Time-course curfves of DNA,
G 1l ? RNA and Protein during growth of
shafea \\.. o n Sul
1 il \ Micoliana tabacum e¢allus with bud,
#IAE “‘“H a—-—"i\\ rand and both bud and root differenti-
aracst \ > ation respectively
#—-""‘-\“\
3 / \ o I.:————mgHKEM(protein)/gfEM(FW)
! S I.A Somp HEE(NA)/ B T(FW)
i S AT S, : . O————Omg RNA/gH T (FW)
5 To 12 1q 16 1 W.4+————+mg DNA/gE(FW)
iaERE Al (35 ) Cultare time ( da¥ )
EHs Fig. 5

M3 1 FIE 3 —5 A0, AEMSEEIEIE | 3e 9 B 5 R S 20 27, R 8 45k 3
WA EE 58 38 ( MS + 0, 2mg/1 NAA +0,2mg/]1 KT ) R3¢ 4R, MRHIL T DNA, RNA
ERGNE, FEEREE R, AT E— 1T RAREE, w045 HIFRNRIEIE (MS +
0,05mg/l NAA +2mg/l KT) b, s AERBENEGALSEA DNA, RNA, 75
8 KA I FE— ke, ERTMEESHRARERET R, 704008 5 28 28
{MSH: 5mgf1 NAA +0,05mg/1 KT}J:, iﬁ.’?’%ﬁﬁaﬁfm;ﬂﬁ' Eﬂ’ﬁﬂl DNA, %E-‘,-'f 4

ﬁz&ﬂ...-;ﬂrumm T Ko EﬂﬁﬁﬁﬁifﬂiWNAAIKTEH{EXﬁ%%E@*ﬁ%%E#EEU%W Ji
RNA 1% G SIS 8T b BT 40 (LR M (5 A AR 4 — 5 K. EERME— T &
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iﬁ&T#%wﬁmﬁ%@Uﬂm m%#ﬁ“ﬁﬁﬁﬁﬁ y&%mﬁmMMP il
T RNA EE Il 6 — 8 REA AL

7 5 FimER S ERAEGHAE, £/ 4R, DNA, RNATMBZ B M &
REGHBEF, E5—8RXENEHRM TR, EERTHDE 9 —15KMME. SR
HEEORAREFN M TR, FEAlsR G, ERNEARMSREELRRL, HHET
EXERRE, EEAER, BRENEEHENERAGHEHET FE K, ;&Eﬁ’&ﬂﬁ?ﬁﬁ%ﬂf&'ﬁcﬁ&ﬂ
Wi, R, BEBRAKEEERESKR, TEARAREELREMARERK, B UMY
FRERA D, BEEFMEARSHAN CHAE AOFRME, MiEmE A e 3R
A XAREHRETFERIMESR. XET AL TREREEZGIRPAHDNA,
RNAFI & B AR AL,

EE 3 —ai, EFESASHFMMEASR, £ 4 RDNA | RNARIE B RE
WEENBIARN T TR EHSHS LR HasaE 4 X, RNAMES MK
Pl A R I DA TR T M, R 4 K, BT ESREANAA/KTE, "Ta
#ad “ihE” ER. BEBGHASAFEDSERAREH#THEE, HEQHEDIA, RNA
MEEFS MRS “HRN” , FRFEMEKEN 2E, DNA, RNARIEER M &
Wi E IR B AR ek, T MERTELR SR ERU A RMEL, &
TIPEE B RIE B 15 T TS e, SRR A A e T o BT S PR AR B 8 3R RO A
FEEWGh, FHXFED, SR ASRERLMEFLEE, MR YAE RETYRER
FR/as BERME, SHIER IAA/Hins B RS AACHER, HEIARNE
MR RS RE S GE SRS E RS, GRIESENSRES “haa” M,
WA S AFERENARE, FHEERARE/ AR HENE, T8 B0 RE
MEREER ( RESR DL ERfb S iR1989F 5 1 /) .

B3 L, AN E AR ESEEE, TSN DNARIRNAGRY |- AEE 4
BRIRBRE AL, DNAMESET LS ER S EREHGASENELMAE, AT, RNA
R AR TS 8 R HiFl, FTIL, AMEHESAERMEG SERE gL, ERRIA
FERNAZKSE |, {H500 b2 paid 38 M8 B dE (3 R U5 31 71, 73 T DN AR 4
MR, BT a-{EWEEmRNAS (R S5 GA A B K2 IEHEE. IR mZABA
i, AT GA, MABAfa-IEMEBEMNEEAEZKE LRRSER®, SR#A RNA R
LM FISER, B EEAHEIRGT- SR EGZABANE, THZE
AT AR RS BRI T, AMEE A R B B SRR R BIERNA
b H#k, SR EEMFEESERFEA YRS ERNERRERACEREL, AR EE S
AFERNA, FgEEERmRNAKFA b, 452, 3058 31 HH 48 21 RS RP 3SR T~ {k,

SDS-PAGELE# 44 T 3 fha (b B ERM R AAFARE 4R, ¥ 8 RE
iEEEARMNER, SF0E6 — T Fir. : j ;

EHE 6 v L, AR 4 KM S R ibikEsa e R R EGa S, BImTEEE
BN AR BER, i, EERME 8 R TR, EiFSEMSETRRK
3 (4 TR INA B R iy W P MO 4L AR B B R e, TER Sl
MEGER SR EENE AN TEEER, o HE4EED 411KD Ff41 KDy
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Be &Rk4ROFRSERENE TS BT i 8 RehAaEikEmBE aRE
TG AT E kR b i b e Sk St e b
TEP 6 — T AAY - RERTHEE BB - gL FTMR A HEE,

C.C' = 4pfbRayininas, 1(4aKD), 2(01KD), 3(35KD), 4(34KD), s(33KD), 6(a2KD),
T(21,5KD). &(12KD), o9(15,4KD),
Fig, 6 Scanning of =zoloble protein Fig. 7

Scanning of soluble protein
band of SDS-polyacrylamide gel

band of SDS-polyacrylamide gel

electrophoreais for Nicotiana tabacum electrophoresis for Nicoliana tabacum

callos with different differentiation callus with different differentiation

for 4 days . for 8 days
Fig6 —7 A, A':The callus with bud differentiation; B, B' : The
callus with both bud and reot differentiation; €, C' : The callus with root
differemtiation, 1(46KD), 2(41KD}, 3(35KD), 4(32KD), s5¢33KD)}, s(32KD),
"(2‘1 sKD), 8(1aKD), 9(15,4KD)
ﬁEléﬁfa- #ERANKDI4KDEAREEABEEEMER MY EEMEN, THEY
CREY BER. EESFLENEHGASE, 3KDERHS, HIL 32KD 3 34KDE
FEAW. EESREEMEHGHLRRE, HAT 35KD RART, XEHELTikEEX L
FEHFAMIGEE AR, ERsTREESN 3 £EARMNEIHERAEE, BEHILN
AR aR, XMEARER EMEKREMMEN, RNEERHEE, 2/ TP
B4 o
AXhgEs.

BA: o-FREREMN; NAA, FOMm; KT. MmE@Ezh®E; MS: MSERE, Acr. WHAERE;
Bis, R NAMmEEKE; TEMED, N, N, N', N'-[URAFEZ_J; Asp; dRME
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THE CHANGE OF NUCLEIC ACID AND PROTEIN
DURING GROWTH OF NICOTIANA TABACUM
BAIBAILI CAIlUS WITH DIFFERENT DIFFERENTIATION

Zhang Kerong, Sun Tao, Lu Meiwei, Li Yumin,
Ni Dexiang, Sun Hongqiao

(School of life sciences, Fudan Universitv, Shanghai 200433)

. Abstract This paper studied the change of DNA, RNA and protein
during growth of callus of Baibaili tobacco ( Nicofiana fabacum Baibaili )
with bud, root aud both bud and root differentiation respectively, The culture
media containing MS+ NAA 0,2 mg/l+ KT ,2 mg/l, MS+NAA 0,056 mg/l +
KT 2 mg/l and MS+NAA 0,5 mg/l +KT (,05 mg/] respectively indunced Bai-
baili tobacco callus to be hoth bud and root, bud, and root organogensis, The
peaks of DNA, RNA and protein in callus with bud differentiation and the
peaks of RNA and protein in root differentiastion were five days later than the
peaks of DNA, RNA and protein in callus with both bud and root; The peak
of DNA in callus with root differentiation was the same as in callus with both
bud and root differentiation, It seems that the influence of exogenous growth
regulators indueing orientation organogensis is on RNA There was notable dif-
ferent in the compositions of soluble protein of callus with bud, root and
both bud and root differentiation It also seems that 41 KD and 45 KD proteins
might have important actions in orientation organogensis,

Key words Callus; Differentiation; Growthy; DNA; ENA; Protein



