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Nicotiana tabacum and N. glutinosa
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ABSTRACT

Mesophyll protoplasts of Nicotiana tabacum (NR™/SR*) and N. glutinosa were electrofused with
AC field of 0.5 MHz and 1 kV DC pulse for 2 ms. Fused protoplasts were selected and cultured
to the green cell clusters in MSNQ; medium containing 1.2 mg/m/ streptomycin sulfate. Four
plant lines regenerated from selected colonies showed both parental morphological characteristics
of leaf and flower and these plant lines were confirmed as somatic hybrids based on electrophoretic
patterns of leaf peroxidase. In Xhol restriction patterns of chloroplast DNA, these hybrid plant
lines expressed both parent common restriction sites and parent specific sites. One of these hybrid
lines exhibited interspecific pattern of both parental chloroplast genomes, indicating nine both
parent common sites, one N. fabacum specific site and two N. glutinosa specific sites.
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A g)e] gl Je F AdEelste 2t o]
% 3= TE 244 (50 mM Tris, 20 mM EDTA, pH
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71%) 0.7% agarose gel¢] & ¥2 & TBE 2+&-2(89
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AZF Az|dEstr 49w Bihe =27 Hindlll2 22
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(Fig. 1B, C).
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1979; Zimmerman and
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Fig. 1. Homo- or hetero-plasmically (arrows) fused proto-
plasts between Nicotiana tabacum and N. glutinosa. A,
Parental mesophyll protoplasts; B, Initial stage of electro-
fused protoplasts with 1 kV DC pulse for 2 ms; C,
Sphere-shaped fused cells in a few minutes after DC
pulse. Bars=20 pm.

FAz I 2ehsha glow, o] FollA B s
#rsl7) 918 ‘MSNO,+ STR(streptomycin, 1.2 mg/m/)’
o] QAR &7 AT}, o] ALulR|ol A N. tabacuml 4
A= colonyE2 THERTLT BHZY mZo= ZAWshe
23] Bl N glutinosad) d5x3dA R

AN A ANFE colonyEL- T8 callus? A
A A(Fig 24, B). wiek 65 F o] €= AMES F
MSNQ;+ STR2) »HE“HHZMW s R ool AL F4
shE =49 callus7} BE= 9o (Fig. 2C, D) o] 54 ca-
lluss N. tabacum= N. glutinosa®] H3HAE] #FHEL
552 %3} nitrate reductase] nuclear genome}}- strep-
lomycin resistancec] #eddhs A EA FAAE 22 U+
Ae 2 Z=Aset) o9l e A Hamill (1983)°l
B3 streptomycin PSR AZAH SedHe]d]
N. tabacume)| AAE-HE A7) 2ol N tabacum nia 130
& wufste] negative(NR™ )2} positive(SRT) 3 Adx
AL 7+3 903 N tubacum NR7/SRT 8] 1B o] 43}
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Fig. 2. Green calli derved from electrofused protoplasts
and brown degenerated calli derived from non-fused pro-
toplasts of nicotiana tabacum and N. glutinosa in MSNO;
selection medium composed of MSNO; medium with 1.2
mg/ml streptomycin sulfate. A, Yellow calli of N. gluiinosa
in MSNO; selection medium; B, Selected green callus
(arrow) and brown degenerated calli in MSNO; selection
medium; C, and D, Selected green callus lines maintained
in liquid MSNOQ; selection medium for 3 months. Bars=
20 mm.

Az AL F dE JhsAd sk o
Fig.2C & D2 o] %4 callus=-¢ 1.0 mg/i2] zeatm—
8¢ MS nAuAS &7 shootE FAAIFLH,
shoots T =Ho] A7 A & MS x|« £ HL:"/‘]
Aok Faaeield witEAdR oL '1-7\1‘-4 A7l
st d-g3Ae Sa Zokl| &abA]gcH(Fig 30).
BAiNRe AR 99 N. tabacum3®} N. gluti-
nosa2) LHAA F342 54 Zﬂ—kr"—":}“'?‘l AAE AFHES
= ZAEHe geAe 51 & 3o A4, wo 27,
g9 mek 9 2 e g 'E—h_— vlzs & 9, N. taba-
cum) 28] Yro] B Lo, o] Roko] LI N gluti-
nosa®] 32 AAFHol, lic’ek—i AAA <l 11"“°k°]
gk vla] o] F Afole) ¥ AEAEES] E
22 N, tabacum¥ - FEWE ww gl Eo i“"‘"—
N. glutinosa®] F5FE _“J_‘:‘:] ‘35,‘34' =gk 98] mokol
9leiAle N, tabacum?) o} 75l gon], UzLFo]7in
olelA qle] F& iuiald vls) N glutinose= Heol 22
ARmeke g odude] ol Tt §FA AEAEF=E
ZAZA el N jgbacum™ N. glutinosa®) Z7r8de) F
F3 41 gulel dale] oozl 9 moFE 7w glow, 3]
Vakabe) 7} 2@ gsls de N tebacum Bkt
(Fig. 3C & Fig.4). BAaH ] dig A7 47
Astol A o] ool AAF P FAUe] FhYo=
et AHe 2 B aEg] ovd(Harms, 1983; Kim e al,
1987) N. tabacum=} N, glutinosa?t HAAE #5452
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Fig. 3. Shoot from selected callus (A), somatic hybrid
plant i zitro (B) and flowered whole plant (C) in pot
derived from electrofused protoplasts between Nicotiana
tabacum and N. glutinosa, and chromosome analysis (D)
of roots in hybrid plant line, H3 (2n=68) between N.
tabacum(2n=48) and N. glutinosa (2n=24). Bars in A,
B and C=20 mm, and Bar in D=10 um.

AL, E =Zrlet Ao e 2AEAe FIee
o] Kim 5(1987)¢] X122} wl4$g Ashe w9}

4 AEAZL 9448 Eél%iﬂﬁ} Hlmge sy
FFAT-E UG = 9lo} §IAEY HA 2dgA
B ALE AAo)Aq JaAg] We)rt BmE ek (Chien
et al, 1982). N. labacum3} N. glutinosaZt S5td A&
AF H3 AEe Q44 BEMed= 2n=68-12] 4|4
7hed AUAE 27 9igdew, N tfabacum (Pn=48) 3}
N. glutinosa(2n=24)2) #<1 72 u)sf 4-0¢] 343 £
%d4E Eooh(Fig 3D).

EAEA Y AAL AFA ) AEnas 95te] ma
A8 FHEAL FYo] Aol Eiarl elogn 9w,
FHAEA L] BYatE &2 2AERY 3 (banding
pattern) & €& Hel2 F2 Jelyg 989l band7}
F7t E= AAEE Ao 2 g H T (Douglas ef al., 1981;
Chien et al, 1982; Kim ef al., 1987). Fig. 50 42l 7te)
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Fig. 4. Leaf shape (A) and floral morphology (B) of N.
tabacum (T), N. glutinosa (G) and hybrid plant line (H3)
between N. tabacum and N. glutinosa. Bars=20 mm.

Flg 5. Electrophoretlc patterns of peroxidase in the leaf
of N. tabacum (T), N. glutinosa (G) and hybrid plant lines
(H1, H2, H3 and H4) between N. tabacum and N. gluti-
nosa.
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Fig. 6. Xnol (A) and Pstl (B) restriction patterns of cpDNAs from N. fabacum (T), N. glutinosa (G) and hybrid
plant lines (H1, H2, H3 and H4) between N. fabacum and N. glutinosa. Electrophoresis was carried out in 0.7%

agarose gel at 60 V for about 7-10 h. M, markers.

Q249 peroxidases E-418 A (Fig. 5). N. tabacum =
N. glutinose?t §¥4 Al2AFE(HL H2 H3, HO2 N
tabacumel| 4] £-=1= Rf=020 W= 9—} N. gluttnosa$] Ri=
0.27 =S zh3 gle) FE BAEA L E4E 7ty o
=& ved L gl

EHEM DNA 94F.  Xholz} Pstle) Algha$ dgie]
23t g24 DNA(cpDNA) BTA9) 248 F5le] N faba-
cum, N. glutinosa®t §-54 AEA%%< HL, H2 H3 ¥
H4E wla 243 A3 Xholg] AFESE cpDNAE
e o §8A NEAEEE Fig6Ast o] o7
HERE F94 298 Pehch o] Hi H2 H3 ¥ H449
43 ABALEL N tebacum¥ N, glutinosa| 4] =

Eg 9/0e] H5-S Bejew, Hl A% N. fabacum ]
17} =7 (125kb) 3 N, glutinosa ] 278 A (165 kb, 9.4
kb), H2e} H3 AZ2 N glutinosa®) 37 =+#(16.5 kb,
155kb, 9.4 kb), H4 A& N. glutinosas] 17] <31(16.5
kb)e] ZAZA 9] 97 FERH FriE= RS 2y
gledel. olel & Xhole] 2]t cpDNA E4.2 E3f Hl
AZe A=A A% 24L& N tabacumt N. glutinosa 2
A2 Axe] BF £ i BA4L HoiF1 9T

H2, H3 2 H4 AE8 54 A= =L N glutmosa-%
GEA Alsd dAHL ks AL @ ¢ Utk AgEL
Pst12] Aol A& Fig 6Bl A3 25 72 Eilo|d
on, ol N. tabacum N, debneyi®l HTLAJAE F
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g R Gdge] vebdch=s A¥el dR 39 (Asahi
ef al., 1988). &2 cpDNA<] ek ol 74
el 3 F EFE gEA] opDNA= F2h9iAel
27l dedriz e g oK Aviv ef al., 1980; Pelletier
et al., 1983; Belliard et al., 1987), Medgyesy -%(1985) 2
N. tabacum 3} N. plumbaginifolia®] 5ol A 24239
cpDNA @#H3} 47 HES A= glde] vz
F@¢A7E BAEA ] e FHES 25517 ¢ol mito-
chondrial DNAX® |z ie] delucls Bu% sjgch
B AYINME N tabacumz N, glutinosa®] 93RAAS
324 A" FEAEL F ZAEANA el
% AEE dHE e gslendt Xnols) AgEa
At A T BAZA L] @S] 504 4EEH &
Aol Jehtz gl ﬂa*?{hﬂ A2 A% H1E %% w4
EA 9 4EA A2 BEL AT Sl $FAYE FeF
= lglch

wm E

Nicotiana tabacum (NR™/SRT) 3} N. glutinosaz} A7)3
(05 MHz2) AC#} 2ms £ 1kV DC) {33AA §gl4
k£ 1.2 mg/ml 2] streptomycine] #71% MSNQ, =&
2518 Zleslaen, of FEAEY Fgo) AEEHS B
Ax =4 AEIE dgich o] 4 AxajdA AEHR
4719 +EF AFSS o dels ZAEAS AL B
Heow, dz22 peroxidase FHEE 8 FHA A%
o E mAEAH] EAHE 2w 9%k

Xhol8) AFAA Ake] o5t §§a)EH AT GE4
DNAs2] EA % &34 4545 E-& N labacum=}; N.
glutinosa<l 4] FEHE Gudy 2MNEA Fd 95 »w
A, o] FHABASE T I A5 9709 TE FHq
N tabacum®) 170 G, N. glutinosa2] 27 FHo] &7}
¥ o] o)+ ¥EEL-S- Yol N. tabacum} N. glutinosa2] 324
AEs B itz sdoke Ag BoqFgdh.
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