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Summary

The total DNA samples, isolated from 4 clones of P. alba x P. glandulosa were digested with 6
restriction enzymes and hybridized with **P-labeled gene probe from pCB16, pCB19 and pCB35
containing 2-4 kb of Chloroplast DNA. When DNA samples were digested with Clal, EcoRI and
BamHI and hybridized with the probes from pCB16 and pCB29, we found the same band pattern clone
1 and 3 and also between clone 2 and 4. However, restriction site variation was found between clone 1
and 2 and also between clone 3 and 4. This result is in good agreement with the fact that the pollen
parent is common for all 4 clones while clone 1 and 3 share the same seed parent and clone 2 and 4
share another same seed parent. This indicate that the inheritance of chloroplastal DNA in Populus
may be maternal and that the ‘RFLP’ method used in our study can be useful for identification of
aspen clones.

g 9 waiuael wetk £357) Wl A KA
A woloh B Aol Z Al Ttz Fad K17
wolo] FAo] gPEw|, EF FoRUE 5 | & &

Y
2

Q
+

3 &4
BEfrel HATHE ol 23 ee Radzad sy o el Baw, Fus 7EE 4 e dd
o fEAKESZA DNA markerg o] 43 RELP ¢ $7b Atk Aol And gAzez 444 &
(Restiction Fragment Length Polymorphism) "*}ffh =
fEfE =e o] #d RED WRIF W 23 wE ngAEAe frHgeo]l DNAg RNA ofs)
Ju e A otel i B B2 AR 9T 5 olFolAntn & u, A% AEH ) KAl BHL
AN E 4 Aok HAS Ao s 71&e  M(DNAsk RAN)E & Ao 7bd Bed Jikel

s

:10 ml

Aol ATwHe Qo wopolL} il 54 = AA v, AAZ AT A wAd o)Fa UAe 5T £
o ojuady =, RaAH fatd EANo e ARt B ATE KM STl B, &R @R e
2 =%std gd (Hyun and Hyun, 1985; Kim Aol E AT £ 9le o wlg A Al s FAL L
and Kim, 1981) ojejgt o2 i) +8L 7Hsst  oh
Ak, FEEHE ol F—fEe] EHEARZL FrAdelE 3
23] JEMst 7l R-Fairh, I gy 2 Kk

FE

o]z ‘RFLP’ ¥4 mEEILF7| Lol ARA EA
AL o] &3tE Ao, 4-8 Base pair® A3

P
| oo

om 2 U7 ATHole FMEE SHe A1 o Avd 4 ¥ AF AL (Restriction enzyme) & A
o) 27k Q) proteing A3 Add (Kim and 28 F A7iek 2ol To] Mz v& o DNA B E
Kim, 1977; Kim and Lee, 1983; Lee and Kim, 1985; & €2 th&, oj&& 33 ¥ 3115‘}04 7 A S fAR
Son, 1982) nENEA S SHAe] WHAY 2o 3z Tl FAAKAEE H#, HTH ¥ Jikolth(Birley

, 715 5 8 AR a9l Jke woma zZ u and Croft, 1986; Birky, 1978; Boyton et al, 1987). o]

’



ot A9

3 "4 Ui HGL kol e DNA se-
quence?} Deletion, Insertion % Point mutation$ ol
s © a)el drMde ¢} HAsid s A&
oo Aga L Qe X P AR Fre 3}
ol 7k i A vhebub7] W Eeol A AWl &
& 4 2= Aojrk, £3) RFLP & 4ol = fliks s}
Hlw ¥ §o]3 total DNAE FiHSIE=Y, 1 giirye
A5k % DNAE Mendelo) &4 %ol b 2B
Bt 25X FAFEE gFsi FHe 498 2
olel W Fd HEFO Wl W el kIHES A4
sloput A fAFA o] 7he st Castor,

1980; Douglas, 1981; Kriebel, 1985). #t& chloroplast
1} mitochondria®] DNA+ JEdl @49 MAER AL,
53] foRoluy 71Ek BEAEANE BitEES
a7) B Efol A frHwole) S FHEEL Ol
745 8% 2 (Govindaraju et al, 1988; Hatfield et al,
1985; Hosaka, 1986; Kung, 1982) o] € Organelle DNA
9 Y dTE 1EAA BHe] glony, HT
Palmer(1982) £} Hanson(1986 o Sz]zsﬂ TE 2B ) o)
A o] 2 ¥ Organelle DNA 2] ¢=m¥-2] o] ghgig o

wel

we} ojel # DNAE o] §3lel e 2 Bol we 2010,
& BEIAE total DNAZ 228 % chloroplast

gene markerE ¢]-§ % Sourthern hybridization ¥} o
2 ¢gvet 39 Biomass 4 2838 55 A
o] A clone(@AMA 1, 2, 3, 4%) kel EA8h=
chloroplast &f§ #AES =3, 7 clonezte) #dW
o] Fedgst it Genus Populuso] A 2] Chloroplast genome

o BA M P4 FASAD.
ME 2 HE

1. #aEiE

B ApolAl ALS3 FAA AR(E)E 555D T
2 A XA LR Clone kA HAMA 1 4
% 2} B % 7+ Clone ol A AASAR, L& 1564
ZhA el A =] sted AL-gsH T
2. 8 AIA| Total DNA 22|
DNA9] #a 2 Southern hybridizationg 913 d#

o 48 #}AL Ausubel=(1987), Maniatis(1982),

Hauswrith5(1987) % ¥ 71&Q 74(1987) 59 ¥

of &3t +astA . AHE-H buffers] ZAEE G
1ol Yetd npe} o}
1) Total DNA £&

HALA] Clone % 10 g9 #& w113 3 A & g 2-4
ml % o7l 10%
Sarkosyl §91.¢ ¥ & t}2, 6,000 rpm(7,500 Xg)o) A
158 KIR(4°C) e o) sBOUPEE 28t crude
DNA pelletg 94it}.

2) Total DNA =4+22)

DNA pelletg 9 mle] TE buffere] =o] 3, 14 CsCl
£ 9.7g ¥ol HMAA 8,000 rpmoll A 1083 (K{E
(4°C) g P89, 10 mg/ml w59 Ethidium
bromide 0.5 ml& H7tslo] AL Ho] £} AR
23 F hBRYE AAS AT, dEds SRt B
S SEA5TEE(60,000 rpm, 20°C) Aj7l o &,
nolE FH7hsbHA @& EtBr& A AA7) 2 Ethanol
}H ol uwlz} DNA pelletg A9}, Aoz
DNA pellet& TE buffero} Al =9 # 1,710 volg}
3M sodium acetate$} 2 vol9] ethanolz HE#H o g R
Wit AAS I, AR s tha] DNA pellete o
o g, TE buffere] A &31A13# &4 260 nm$}
280 nmol A FFEE A5t ofe 2 & A8 DNA &
B BESA.

%9 extraction bufferE& 3 7}3tz

Isopropa-

precipitation ¥}

DNA &&F(pug/ml) = FH=d X A4 X
50 pg/ml

3. MstE4 XMa| 2 Southern blotting

B odgo A AbSH Algtate] dvbd BAEE
1, 229 2t} 24g,/mlo] DNAo) t)ek 2-3 units/ pg
o] MgHE A} A4RGS F] 95t 0.4 mMe] uF
T Spermidine £H& HA7}sle] 37°Col A} 3 F %<t

% EDTA-indicater €8 & Yo 482
AR A7k 3 DNA §4.& P2 u0(4°C)
&5l g v}t Agarose gel electrophoresis& A A3 &
Maniatis(1982) Z9¢] W] Z3le] Nylon membrane
fitero] blotting A} #] t}.

Rkl

4, HEXH Gene Probeg| =H|

Southern hybridizationg $]8] A}-& ¥ gene probe:
#4582 gene seriesdt pCB16, pCB29, pCB359) clon-
ing®l DNA=Z Pst 19} recognition site& A i,



Table 1. Information for restriction enzymes

Enzyme Salt Incubation Recognition Claved end

name conc. temperature sequence situation
HamHI med. 37°C G} GATCC ladder end
Clal 37°C AT | CGAT ladder end
Ddel med. 37°C C ] TNAG ladder end
EcoRI 37°C AAA | TTT or GGA blunt end
Pstl med. 21-37°C | TCC ladder end
Xhol high 37°C CTGCA G ladder end

C ] TCGAG
Table 2. Buffers for restriction endounclease digestion
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Table 3. RFLP phylogentic values of P. alba X glandulosa
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P: base substitution ratio

EcoRI (6) pCB 16

Populus Nxy
1-3 7.00
2-4 5.00
others 0.00
BamHI (6) pCB 16
Populus Nxy
1-3 3.00
2-4 3.00
others 1.00
Clal (4) pCB 16
Populus Nxy
1-3 6.00
2-4 1.00
others 0.00
Ddel (4) pCB 35
Populus Nxy
1-3 2.00
2-4 2.00
others 0.00
EcoRI (6) pCB 29
Populus Nxy
1-3 5.00
2-4 3.00
others 1.00
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2-4 8.00
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0.17

1.00
0.40
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10.22
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3.73
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29.70
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Fig. 1. The band patterns of Populus alba x glandulosa ctDNA using various restriction enzymes and chloro-
plast gene markers
A: using EcoRI digestion and probe from pCB16
B: using BamHI digestion and probe from pCB16
C: using Clal digestion and probe from pCB16
D: using EcoRI digestion and probe from pCB29
E: using Ddel digestion and probe from pCB35
1, 2, 3, and 4: clone number
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The dendrogram of Populus alba x glandulosa
derived by the UPGMA method from the basc
substitution ratio using EcoRI and chiloroplast
gene marker which was derived from pCB16.
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Fig. 3. The dendrogram of Populus alba x glandulosa
derived by the UPGMA method from the base
substitution ratio using BamHI and chloro-
plast gene marke which was derived from
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Fig. 4. The dendrogram of Populus alba x glandulosa Fig. 5. The dendrogram of Populus alba x glandulosa

derived by the UPGMA method from the base
substitution ratio using Clal and chloroplast
gene marker which was derived from pCBI16.

derived by the UPGMA method from the base
substitution ratio using Ddal and chloroplast
gene marker which was derived from pCB35.
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Fig. 6. The dendrogram of Populus alba x glandulosa
derived by the UPGMA method from the base
substitution ratio using EcoRI and chloroplast
gene marker which was derived from pCB29.

Fig. 7. The dendrogram of Populus alba x glandulosa
derived by the UPGMA method from the base
substitution ratio using EcoRI and 3'singl-
estranded extension.




<3 1) Buffer £ 24
1. Extraction buffer: 100 mM Tris. Cl, pH 8
100 mM EDTA
250 mM NaCl
100 g/ ml Proteinase K
2. TE buffer, pH 8:10 mM Tris. Cl, pH 8
1 mM EDTA, pH 8
3. EDTA-indicater §9:350 ml Glycerol
25 ml 10 X NE buffer
40 ml 0.25 M EDTA
5 ml 20% SDS
30 ml 10% Bromophenol
50 ml B#%F
4. 10 X Neutral electrophoresis (NE) buffer: 121 g /1 Tris base
3.36 g/1 EDTA
17 g /1 Na-Acetate
5. LiCl buffer: 50 mM Tris
62.5 mM EDTA
0.4% Triton X-100
25 M LiCL
Hi4z 1L 23
6. EDTA-SDS £49:10% SDS
125 mM EDTA
200 mg /50 ml Blue Dextran
0.1 mg/ ml Bromophenol blue
7. 20 X SSC:3 M NaCl
0.5 M Na,-citrate dihydrate
8. Hybridization buffer: 100 ml 20 X SSC
20 ml 1M Sodium phosphate
20 ml Denhardt’s solution
4 ml 0.25 M EDTA
40 ml 50% Dextran sulfate
204 ml B4



