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Induction of Somatic Hybrid by Protoplast Fusion
between Populus koreana X P_ nigra var. italica
and P. euramericana cv. Guardi!

Young Goo Park? Jung Hee Kim® and Sung Ho Son*

ABSTRACT

Protoplasts isolated from leaf mesophyll tissues of Populus koreana X P . nigra var. italica were fused with
those of P, euramericana cv. Guardi. Well expended healthy leaves of 5 to 7 week-old-plantlet grown in vifro
were used as source materials. Leaves from P, koreana X P . nigra var, ttalica and P . ewramericana cv . Guardi
were digested in enzyme solution I (2.0% Cellulase, 1.2% Hemicellulase, 0.4% Macrozyme, 2.0% Driselase,
0.05% Pectolyase ; w/v) and enzyme solution II (1.0% Cellulase, 1.2% Hemicellulase, 0.4% Macrozyme, 2,
0% Driselase, 0.05% Pectolyase ; w/v), respectively. The highest frequency of fusion among the protoplasts
originated from the two source materials was approximately 21% using 40% PEG or 15% dextran, In addition,
fusion frequency was enhanced by incorporating 30mM of Ca®* in eluting solution at pH 10.5. Dividing cells
and/or mini-calli were obtained by culturing the fusion products in a liquid 8p-KM medium supplemented with
0.6M sucrose, 0.45¢M 2, 4-D, and 0.54M BA . Shoots were regenerated from the fusion product-derived calli
after culture on MS medium containing 5.0u4M zeatin. To verify the putative hybrid or cybrid, SDS-PAGE
was carried out. From the 24 regenerants, just two plants showed intermediate protein band patterns
compared with those of the original source plants,
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Table 1. Composition of enzyme solutions for protoplast isolation from P . koreana X P. nigra var. italica

and P . euramericana cv . Guardi.

Reagent

Enzyme solutions % (w. v
1 I 111 IV

Enzymes
Celluase Kinki, Yakult Ltd., Jaoan
Hemicellulase Sigma Chem. Co., USA}
Macerozyme (Kinki, Yakult Ltd., Japan®
Driselase Kyowa Hakko, Japan
Pectolvase Seishin Ltd,, Japan®
Minerals:mM'
Calcium chloride, dihydrate
Potassium dihydrogen phosphate
2 N -morpholino! ethanesulfonic acid
Potassium citrate
Calcium nitrate
Magnesium sulfate
Bovine serum albumin(mM)
Potassium dextran sulfateimg/100ml of D. W _*
Osmotica (M)
Mannitol
pH
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*D W . distilled water



BEBEE

2ok, BEAM 10mlg 15-200 U SIS
ow, 28CE #¥FE Rk A4 9-104
et FEY ¥ 54pm Y E mesh2 {84
7l & 1,000rpme & 587 EO5EESe] A5

|

N

°H—‘:~ Wy AAELE KikiEHeRE 42 oF
H’in} wRHS £ 0.6M mannitolid
2 3438 o} 0.7M sucrosert EHH i3

mzicam 500rpme ® 5% JAFeldle] AT
A4k zotct, 4713 BRERAAMY E
T2 8e 1kZ-2 hemocytometer 2. 873l o},

EHRE M

T BifEe ERMME X dFAAE FEL
2 o] plastic petri-dishe] Fo}¥-Hol EEE
g2 RowmS 0.5ml Hojz=al & 5871 HES
ERERa7)L slebekAl shdoh ERER REH
2wl 7hekel  EEA iAW (0.5M  glucose, 10mM
CaCl2 H.0, 0.7mM KH.PO,, 30% PEG, pH
- dmskel 208-7F Aol FUch. BAEA
?/]% FERER EeMd MBS (100mM
0 4M glucose, 60mM CaCl, - H.O,
& wmingt 5 5EFo A BRI M
BHRE *ﬂﬂo}l sEREHmE kst ¢ W
FERe BIAHEEE %oV #d RLAFHAEAHIQA
polvethylene glycol(PEG, MW ; 1540) 9} dex-
tran (MW ; 40,000) 2] #&# (PEG ; 20, 30, 40,
50%, dextran; 15, 20, 25%), &&&H HzlA
ZH(10. 20, 30, 40%), MEEHEA Ca¥'e F=
(30, 60, 90, 120, 150mM)e} pH(9.5 10.5
11.5, 12.5)¢] =& #&FS A&sedd, M
LHe P, koreana x P. nigra B3 BEREERS
0.6M mannitol, 140mM CaCl, - 2H,O, 0.06%
neutral red7} €43 Pfxo s Pl s

A7) & BEE T FESA .

glycine,
pH 10.5) %

MeE BEHRMS 5% 4 HHm #41t

BmoEmEs 5 ke FERE#T 0.6M
sucrose, 4.5xM 2,4-D, 0.5¢M BA7} 3% 8
p-KMu =) (Kao & Michayluk, 1975) & #f#st
o wE o EiBrE skt wFAlslel o2
P BEMS M A7) ¢el 0.4M sucrose
b Baw mEEms mmetgc. Bl g
callus® o #l7}A £EFEYWHE (BA, kinetin, 2
ip, zeatin)o] &HE BAMLE o] BiEstA

3)%. 19924 95 275
tatte e B

HMEN Wi
HEETEE MRy 43 U S EA &
e Eiee) WA S ol Esld SDS-PAGE
(Sodium Dodecyl Sulfate Polvacrylamide Gel
Electrophoresis)-& Al4lslgch. dA e &
gel-loading buffer (sample : buffer=1:3; v/v)
o} misREs = -’Fﬂ-&oﬂﬂ Zroba] 100Coll A ok
3587 #oE: 2AAEHE sl AAYE
AAA A}, geldeld EHES EBAZZ A
3, 7 lanewt 30xge] BHHES ¥+ F 5%
stacking gelo] #3t5 12% resolving geloll A
72mA = ok 82| 75-q kB3I geld 4L
Coomassie Brilliant Blueg 3tgor] ERHEY
size= Rainbow™ molecular weight market
(RPN 755 & 756, Amersham Crop, Arlington

Hts, IL)& Ab&3te] ZAstgio.
R A ER

BERRW 2R

477 BEEBEM(E 1) o2 £4 ZEHY o}
] TEe|e ERMEMAANA ERERE o8 &
B o4d 23 BRER A4 AAFH 1g
3 4.04X107A, Folt] ZEe= BEBR 1l
A 2450 E hE we RRERCT o8EE
o E 2).

ZEHE 023 Moky FEREE Sl o
Ae HilEe BRAHCE A EESl
meye s BREEE SBEAI7] o7f gel Aot
(Park & Han, 1986 M=+ #%, 1986, 1988
Saito, 1976), 7 Wzeel #HHI FERH®E oM
FHike slicings EHS FAFRL 9-1047 €&
shed gIhEge R FEREBET oMo, o K
He ERMEGS 22 FHE HARE B of
el BEEEme Ho BES A oA
¥ols ERE#EL s AE Y 5 »H
L 450 FRHEHEE 4% & Ul 5
9 0)-& P. glandulosa JZHE shcmg»} o

2 %3 BERANY TEEEIzIA ©
< J?JF/EEQE srgsl A el Aok AFelA
= FEER o8 B BELENS e RE
b FREE ko e BEE mHd.

Nf
N

—
[



276 Sz Eelol Foid THe RRER Bao o3 tilgiEn 5y

Table 2. Effect of enzyme combinations on protoplast yield from leaf mesophyll tissues of £ . koreana X P.
nigra var. italica and P . euramericana cv. Guardi.

Types of enzyme solution

Speci
pecies 1 1 1 v
P . koreana X P . nigra var. ilalica 4.04" 0.78 2.38 2.80
P . euramericana cv, Guardi 1.43 2.45 2.08 0.63
* Yield : {(x 107/g f.w.)
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Fig. 1. Fusion frequency of mesophyll protoplasts
between P . koreana X P . nigra var. italica
and P. euramericana cv. Guardi by PEC
and dextran treatment,
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Table 3. Effect of cytokinins on shoot regeneration
from fusion product derived calli

Conc. Number of shoots per callus***
{(eM)* BA 2ip Kin Zea
0.0 0.09** 0.0¢ 0.0° 0.0%
2.5 0.0¢ 0.0¢ 0.0° 0.0%
5.0 0.1° 1.9° 0.2% 4.0°
7.5 0.4° 0.0¢ 0.1% 3.8°
10.0 1.1® 0.2¢ 0.0° 2.2°
12.5 0.2° 0.0¢ 0.0° 1.0°
15.0 0.0° 0.0° 0.1%® 0.0¢%
175 0.0¢ 1.2° 0.0° 0.2f
20.0 0.0¢ 3.18 0.0° 0.4°

* All treatments contained (.05¢M [BA .

** Means with each column followed by different
letters are significantly different at 1% levels,
followed by the Duncan’s Multiple Range Test.

*** Three pieces of calli{ca. 3cm in diameter) were
assigned to conic flask with 3 replications(Data
were collected after § weeks of culture) .
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. Plantlet regeneration from fused mesophyll protoplasts between Populus koreana > P. nigra var,
ttalica and P . euramericana cv, Guardi
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Isclated protoplasts from P. koreana > P . nigra var. italica 'x100)

Isolated propoplasts from P . euramericana cv. Guardi(x100)

Fused propoplasts between P . koreana x P . nigra var. italica{stained by neutral red) and P
euramericana cv, Guardi{non-stained . x150)

Colony formation from fusion productsix150)

Callus formation from the colony

Shoots regeneration on MS medium supplemented with 5 ¢ M zeatin

Coomassie Brilliant Blue stained SDS-PAGE gel of putative hybrid and/or cybrid

S : standard molecular weight market KN : P koreana % P . nigra var. italica

G . P, euramericana cv. Guardi [ -IV ! putative hybric and/or cybrid
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