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callusO}W 77)8 454 710 AEFE0HA)
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AE5A A Ao F1
4) =ADNA(cpDNA)Y %2 i"Jr 24
A9 424 DNAY % W 39 3 library 34

) MSHIA| 075‘” H 58, Sugar 3
0 24-D, BA, NAA, Kmetn BAY 5 AEF2E 2%
0 WGLT 96T, 4227 5% 0%
W A4 ) GERY Callus 552 Al80] M =940
07|28 N A 12 A7 Callus £3=0] 4%
) E9ZAqAc dAs A7 60% Callus FAEE YT
) AE32E ZAqME [BASH BA 28| E340|9T



0 genome DNA % : CTABH
0 RAPD £ 2070 primer Al
0 PCRZA: predenature 94T for 2min - denature YT for Jsec

) A%
0 2074¢ pnmer?- A3 RAPD T4 A 21270 DNA ©%

R
0 2 primer ¥ Hﬂl‘ﬁ L-‘H %5 1672 o] A7)E 250-300bp
0 40749 4A £ '

- annealing 36C for Imin

- extension 72C for 2min

15cycles denature 94T for J0sec. - annealing 45C
for 1min
postextensmn 12C for 10mm. - soaking 4C
0 A71%%: 15% agarose gel, 4V/em running.

- extension 72C for Zmin. 25cycles

- -

EETE xl@%%‘ 7Hﬂlif~% o A HeToE 1y
)98 5 F3ud 83 Y 401 4 9 Ao
2t §=A DNA(pDNA)Y 3331 £4(84 3 42)
) GEA DNA 5% 94 &3
) 242 2 HEAY BN
0 cpDNA 72 W4 - Yg A 9 A3
229 Lo 150-180mmlE &



- Tris-HCHEDTA+BSA 49402 total DNA %
- gradient $9(Sucrose+Sorbital+ Tris-HCHEDTA) A
cpDNA £
- proteinase A2 2 protein AA
-DNA 2 W02 (pDNA #3
- agarose gel H7|9%
- N4 49 cpDNA probei cpDNA 29l
0 Azt - 2 424 DNAY genome 37) % 13396 Kbpdith
- Plasmid vector @ ) Phage vectorS o) &5t 4=4 DNAY
library A4

@77t S5 g5l A,

) RAPDEA S| 43 £ Eo|d marker7} BAY o] AURY ¥R £57}
A4 AldA Thsd At
0 cpDNAY ATEA mappingd 7]29AS SYsT
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Callus Induction in Leaf and Stem Segment Cultures of Korean
Spontaneous Tea Plant

1. A&
A8 HloleHAERA o] F8L 11 V& F45F A wet FAEY FH Yl E IR
st ok dA 23 widE §3lo AYAo =z FH Aol Hi e AELS 1005S 9 U

538 AAFGAL 271, vk B) € SHAFEQPAE, FhilolAd, sy o], AugE F)ol UM F

dRT AL R A2 g T]so] &I Jth
A FE o] 83A FRE A= Aol U 1 B2 A 27HXE E7EY F, Call

usth MM X7 HE] BAol) dol & A2 3l cloned 243 =Wy FHFHe §A &

T8 AYS BEshs o s dil "ot ol g Y AAsle 34 ol 3, 53 7IZE

o] G F, 22HHE 2] A4 FolE E7HAE ZIe=2H TR ouE e gNrE o R 13 U

T3 2EAQ AEEGD SEA 48] ¢ o3l Ao delA Ao FEA AEdAe AMEL

A= W] AZAE FYE 7 agA g4 doy, ALEE HAR A,
2kl O A] callus TA41&2 xol7] A i Yol wid 2o P HE= F2 & A

= o3 RusE Quh(Doi 1981 Kato et al. 1990: Kuranuki 1978, 1986, 1992; Nakamura 1987,

1990; Shibata 1993). 1 Folli= Wi¥F 2%, #& obrjt T, 72 9F 2 HED dx U

o, 7|#E, 79 A5 AH AI7E 2 FEEE callus ol #% Bikx tHDoi 1983a, b

Kim 1986; Nakamura 1984). 2]y ti##9 Ry JRo SAFES ddo=2 AAg Aold,

Tduete] AAES Yo s BiE o v Aot £ AT S AETS Ar=

ol 83t W] 2o W vidE g FoE callus &S HE 3tuAFH

2. g 2 Y

1. ¥YI o] 2%

1995 69¥ 1-10¥Y Alojol A Ao AA3 = (F)AHAGANA A FAd L] AFAF o
25E AZE Q=2 U2 5% /G719 A% 5 o839 Y. AAH B9l=5E A 14, Al 28 £ A
3H= HATF §F 70% o erE 8-Aof) 2023F Mgk shH A HA Al Y. 21§ 3% calcium hypochlorit
e8No 2 1093 Adsle Bd4gE F4 YL

AHAUL 77 Akl Aol Fa Zoi7te) 222 o] 8319 o 7x7 mmel A2 AP
FAHS A ye ARG 2 dto &3 wlA o] X443ttt AHEd Al 32 A7 25mm,
Z o] 150mm = ¥l A|#HFL 15mlS 99 g3 vl A= MS 8} X (Murashige and Skoog 1962)5 71
ToR sRon, FHEFEX 0.75%, pH 58, sugars® 3%, AEAY 328 2212 57HAR st
(A1 mg/L 2,4-D + 0.1 mg/L BA, B: 10mg/L NAA + 10 mg/LL BA, C: 2 mg/L. IBA + 4 mg/L BA, D
10” mg /L NAA + 10 mg /L Kinetin, E: 4 mg/L IBA + 2 mg/L BA).

MESre 26CTE YASA o, F21L 43 a2 FAEY W Callus =& A4
§ 30, 40 2 50y Fo} ZASH O, callus = A7)0 wal 45807 TRIAHGy callusglo)

_..,6.._



AEE Q= AU, G AW dHE YL callus, G AW 45 A WS R callus, Gz (o K
t} & callus). 1 ol Photo. 19 Yel @y}t

22 XY)rel ¥i%&

AAA AfF o FUI A17191 58 A7) Alzx=2 HE e HPE ol §3uut AFH TFe=
BEl AL A2 A 3E A 4ADER Yren, A 2 2 A 3 AR HE fRSe A7
I zAhE BEsle Alga o)l83lgut Alg9 A7+ 3-4 mm=E st XA

A, AlEE A7), WX ui R 25 aigFza 2 UYL QAEAL uik T s
o 9 g93E 9 A-W 33 1 Als uiAG] FA AIFE 5 50F ol

3. 4 A9 & »&

31 Az FAZIAY L R4 callus &

TEEZXAN G FA] 713 callus R8-S £33 AFAE Table 19 YeldH. 4488 R 7
HHoA 33 2HsldE A3 ogd 23] g YEgt GAHAANE 29&(1962%0)8 0 &
H3H32.8%) 5 v Aol oy, AHHPMHE L9 8(3096%)0] s =yt E3 A 2 € A
3 Azt 3224 L callusfe Qo] AE3e] e HUL A3 T4 AT

AHd A ol Zmsle] Aol w2 Yl EH3A = KA ALY FF/, & % AL
Sol 8ol 2 o] 89159 AA3E LS ¥E 4 Ay AAHAeH, Alg AF7E 1HAL
716 7W7V &2 ZPAst & ol Ao r AZHJT. 2719 2 ZA it UM SR A
2 g SEo| B} A5 vHlwste] EUE Aot} AHAs Lo A% calcium hypochlorite 3-10
% WA AP ate] wlg} I Fo] H& A & & e (Kuranuki and Shibata 1992, 1993; Na
kamura 1991; Nakamura and Shibata 1990), At Alrbe] 2§l dolA HAHZAS A717F A
= AE Alg AFHAZ], el ASEA, JFE D REE 2] ARl 73 27| gFoldhil
A 2} =] A

O

32 A4¥ AAAFR & 71 callus &

AL o) WE 213 D B callus 582 Table 20 Vel 24E 3024 A(DAI 30)¢
BHNA A 2 3GET A 1 G2 callus FE&0] R u(Fig. 1) DAI 30, 40 X 500 3U4A]
EE AL QML > A 2 AWU2) > Al 3 F13) FolUtHFig. 2). Al 3 el 2loiAl DAI 30 Bt
DAI 40914 fre&o] 734 213 2go] QoA AT 50¢A ] F-HH AAA Al 1 H3E
o] 584% 2 71 L A& vetdon Al 1 AZKSD > A 2 AZHS2) > Al 3 IKS3) > A
4 HZHS4) > A 2, 3 Ao FYZA(EL) Y ol AH(Fig. 3).

Slell lojA = DAI 309l A4 40 Aloldl & X823 YEIY 2™ (40%—>55%), DAI 3034 DAI 50
Hell= oF 20%9 F7HeE Uehyn. S2& AT Aad g wet Ao R Frtsle AFFS B
AHFig. 4). ZAHo 2 REe HHZFY callus FE &L ¢4HF ZAANY 60%FEE e
(Fig. 3). ol2lgt A= AjExZ o] B2 £42 JW7] dFo R AHEHAoH, X445 A4
o FAUAOZ FE& TV ARE BYT, AT LA = oF 0% #3554 v
(Fig. 5). ol2ig 23+ Nakamura(1985a)7t Hi1gh Zatet oA Ado|g ol AAH. 18 Hile
Mg 65 ¥ At AAA callusst&2 A 2 H3to] 916% =M 7HF ¢k, 1 thgol A 5 &

_7_




7HB89.5%) > Al 3 AZH8B.6%) > A 4 AIHEE.3%) > A 1 AHBR1%)Y FolRth. Aolghe] gl
> Alg AFH A 710 719) S AZED, O 1 HAZY A2E AMS-SFondeD), # A
o] A HAIZ|= 3R] o] AYFE =AZAAE 0|83} 7] "iFel A 1 Az A|GAZE JAE
1 A7 A 2, 3 A fAGE AR 2 M8RATE 2t A7)Y RAo=w F8 F 4 Ak

AEH Y A+ F4AAN v3A callusFT&o] SUHDAI 50, GHH @ AAH = 452% : 56.0
%). ol AL AHH Hlsle HAHL AX B0l ¥ Aoz M= Toi(1983)2] Hiletx
A x| &3 o}

33 3=2EF4dR |E callus®] 7]

SAZIAE R T2 HE callus A7 BRAHRE Table 1o YerHAT Al 1 §4AHA 3
AMC,DRE S2EFAHS A Y B IZ28FA sl G 2719 callus7t Bel = HAL
A2 R A3 HENASE TEEREY AU glolAd. a3y AvtH o2 AR E

°l Ge R Gz XY BSY. HAHHANME CLE T2EF40] 60-70% F =Y callusFr &2 B
RO Gs callust= C T 2EZAA Zo] Yeldo

BAR FFH A UAXM CT2EXHL & 2AHRY 3-4u9) Gs callusE FE3uH. B3
E“f*ﬂ UM callus®] A7 A 1 A2HE A 4 A2 252 oY AAe 42 ¢4 7 ARG

= 323 T R 24 AoM VEF callusTA S FE3H7]1 A3A = 2-4 mg/LAkole] 9] IBA
9Jr BAZt A3t o, 219 callusfrEo] oA IBAS} BAY %] 24-D 4 NAA =¥HET
¢l 3lthal A=A

34 $2EFAH] WE 71#AY callus F5&

HY FHAHZ el 2224 callusFE&S Fig 69 Jeldth C 2 E 322242 7}
2} A R B 32ExMo Husle oF 39 F:82 Uelyorn] BAE X§3 AU A= callus
Sl et} fa A evhal B 11g Nakamuras(1984)9] A}l Antsdct, 18y BASE
b e % TS0 Al AL dAElgen sty 4ygA4(53] BA ¢ 24-D 2
NAAZDeo] Yelub= o]l O Yoz AztEd

HAER oM T2EZAH callus 582 Fig. 79 Yyt QoA 71&3 uie}l o] z}

2Z 2N F8] L1 > L2 > 139 02 callus 380l 4o D>C > E > B > A9
TEFZRAY 07 callusF3tEo] A Jebdd. dHBEAAE NAAS KinetinZ el IBA2F BA
2R 4% 23S Jebdth Toi(19833)2] RudAE gZ & o) Qe NAASEE 10°'M
2 3% 39+ Kinetin 358 10" 2 10°M 2A4A callusf &0 7H =g dge. &5
obul % 9] callusFES9 UAMET 10°M NAA + 10°M Kinetin Z§o] 714 £ ARE Jehyd
1l B3k o (Toi, 1983b).

B QAA TEEZAAE callusFESS Fig. 8d et ZAAHE AAo) QA= E > C
>D>B> A8 3282502 callusdgol o HA7bHd ojA S1 R S4=C > E >
D>B>A9 £, S22 S3ANAM=Z4ZtE>C>B>D>AZQ2E>C>D>B > A9 0.2
callus3t&o] FUT o= AHPME A T2 2 Aol 7} e callusd &S el Hat E9
A 2A = A 1 HAES UF od A]DAloln A4 AN A3} A7} 7] wjio 2A e B3}
0l ¥ Ao2 FAHHANOD, A 2 © Al 3 Hlol Ao Bilse 2ty Qoiu BEE L)

Nakamura(1988, 1989)+= 7}-&o) AFHF o 7iwe] Ax2RE AAHUY callusFESLS RA}

—8—




sttt 19 B o] 93 callus3h&e Al 2-5 Ao AS 85-95%F =AITH Al 1 EItAA
= @R At FHEe] Rz ol T2EFAY callus &< Fig. 99 YA
CEE 22242 o 45%°149 callus3l&2 Uelyeoen, A L B 32224480 of 3uf =3
ot o] A= Kato(1985)7F B g ulel o] FAF =79 436%< A dA s on, &A%
4 A 2] 4%0] vl sle] Ao} FA Kol V2% 2 55 T2 Ao E HUEHY, R F AN
vl o] 739 callus #3382 Yo} Aol A Eo] T2 UL 3] WAL YA ¥A™, T

orenia fournieri(Chlyah, 1974)9 A% B 38 u}7} Q).

4. A Q]
=W AYAS ol gt Jiad, ol @ 222 AdHE callusTFEES AET 34~ s
Fdge s
1) SAHUL 7FAH) H|sla] 23l So] 2% 0ni(32.8%), FAHAHL FAHR H|3lY Y& o]
5= 4 HH30.96%).
2) A5 FadsrE EHY callusFe&-2 L1(45.2%) > L2(35.2%) > L3(30.0%)9 &elAH
3) AT 504 A ] FAHAUAA callus8E&L2 S1(584%) > S2(56.0%) > S3(50.0%) > S4
(45.2%) > EL(30.0%)2] <ol
4) Al 2, 382 BE FHZAY callusFred&2 ST FAHL 60%FEE e
5)  H FAEHN UAAM callus3HES& Fo17] 93A= 2-4 mg/L H9¢] IBA 9F BAZ¥eo| He
slon olzle 24-D9} NAA =gH f3tan.
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Table 1. Callus induction rate in leaf and stem segment culture of korean tea plant
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Iig 1. Histogram of callus induction rate in leaf organ



201

Fig 2. Histogram of callus induction rate between leaf organs and day atter
inoculation
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Fig 3. Histogram of callus induction rate following 50 day after inocula-

tion 1In each stem organs
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I1g 4. Histogram of callus induction rate between stem organs and day inoc-

ulation
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Fig 5. Histogram of callus induction rate following day after inoculation in
epidermial layer from second and third stems




tig 6. Histogram of callus induction rate following phytohormonal condition
in leal and stem organs
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Fig 7. Histogram of callus induction rate following phytohormonal condition in

leal organs
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Fig 8. Histogram of callus induction rate following phytohormonal condition

In stem organs



Fig 9. Histogram of callus induction rate following phytchormonal condition

in epldermal layver from second and third stems



HE 2
RAPD markerg® FIHE #@E B4 KU 2 HA Koo RE

[ A&

Camelliav- °F 200050o] A= HUigt £0 24 Camellia sinensis, C. japonica, C. sasanqua,
and C. oleifera 52 F8 4A&E 2 #AFAESES g3t A (Heywood 1978, Cronquist
1981). 1% AYEF-(C sinensis)i= $-eiubal w3 Zdbogr 2 ¥ 3 Qo 3 MFRE o83}
o] =285 A xs Yo AE}AHOF (O sinensist 4708 WHE(varietiy) 22 TEHO A
(Chang and Bartholomew 1984), 1% 2709l ¥Z assamica®} sinensisiv 2472t %, F=, &,
oA 2 D Hze dag= pEEHUY

Tt 2o FEo] FEHUA @on, §FAYE Y% ARE v Zug
= 3% AVHESRIA S 7HA A ),194“% HOgd-f- A o3le] AojHudus Aoz dHAH 3
7] mi&-oll(de Netancourt 1977) F34 thekge] A¥Ao 2 Aztdd T3 AAA = du =4
Bl EAtHA El]o] odte] wiAlS @Alolg. ey FrbdlAM = AR BUE HgAo]ofo}f
st A &S] FAA| Ao 817) dFo] AnwtHo g AHEd s F4, BT
C’lﬂi*& BEA FElvet FRAe) AAE = AUEe] fHA wi3E AR FHotsto AA|

FTER T FFTAYH o] 838la1A A A markerE BAuA ok FHH EA Fo AT
1] T & YN 2= EFEHI AHE HE4TF Yt (Wrigley et al. 1987).

¥ A markero] 913 FEEAHL A 2083 et Aa don, 1F @A, isozymed M
tormato, potato, rice, maize, celery ¥ brassicaS oA B 1E A Tanksely and Orton 1983). o]
gk Z71&e FdE dAEL AMAN =E fA3A 014% T BEFEF markers ot Adoldt
873 71 3l ol] A /"é"‘J?‘} ke HEo] S8R 42 Aol

Restriction fragment length polymorphism(RFLP) % Random amplified polymorphic
DNA(RAPD)+ Bty A #3Z polymorphism2 HAEE 4 g 71E011) 3y, RFLP= %33
H]-8-o] @Wol B @fo] Art JdlAH o2 Williams 5(1990)0 &3t 1etd RAPD 7i=& Al
£3lal, wjgo] AHAESMolUel Aol DNAZ AFPol 71ed AHol UrHWelsh and
McClelland 1990). RAPD marker ol &3 #3358 A%< wheat(Devos and Gale 1992), brassica(Hu
and Quiros 1991, Demeke et al. 1992), celery{Yang and Quiros 1993), barley(Tinker et al.
1993), buffalograss(Huff et al. 1993), papaya(Stiles et al. 1993), apple(Koller et al. 1993),
allium(Susan et al. 1993), Japanese potato(Mori et al. 1993) 2 junipers(Adams et al. 1993) -&
NA BT

2ol M= RAPD markere]l &3t @ zpAal @ AE x4 FE Hold ARE GA 3
o| =3t RFABAE ety

II. A5 9 H-
1. A8 A8



seive AYAYT 2B8F% YE =AEE B5FL FASAHTable 1 2 2). F APake

AR del A AAsgon, JE FEL YR I ok, APANYFAN 2o, AR o wRH ¥
Furget.

2. A5 DNAFZ 2 AA

ApGe] A AEAZEE oY 28 APt FY g9E S 92
AL JFL 2oz AE F A A2 £ FE5H -80°Ceoll AATHH. 7
T2 vy A A2 Y4 AAEY oF 1go I HL Y AAHALE FE
Y2 Aol Ftol Hufj7lA] vhy Fict,

DNA®9l #5342 Dellaporta et al(1983)9] W& WAl A& FZ3H
T %2 65°ColA miz]l 7td® 15mlel F& ¢FH(100mM Tris-HCl, pH8.0; 50mM
EDTA ; 500mM NaCl ; 30mM B-mercaptoethanol® 1.3% SDS)°o] 913l 50ml ¥4
TR U AATL 65°CaAlA 10832 71T F 12,000 x goll A |43t HE B
& AAIC AFd FFe TE-X3} dH=S Jrlsly e HE FE5FE 3L
&2 Chloroform/iso-amylalcohol(24 : 1)€ #H7}sled F WHel F&& 3t A5l
0.8¥) 2] iso-propylalcohol € A7}t 1A ZHEQE 0°Coll WFAIE 12,000 x g oA 20852t
A3t DNAZS FAA IS JHEES 37°ColA & 1087 AXstd 1mle] TEEZ 834
Sttt 39 10% CTABE H7istal HFFE7F 0.7Me] HEE NaCl€ H7igh¥ 30
& Ao WRIFE F 12000 x g oA 15%F 9459 DNAE HAAXIG HAAE
< 0.3M Na-acetateg /3% W 70% ANEHLZZ FHF F 0.3M Na-acetate?’l £ ¥
400u1®) TEZ 833ttt 52 4M ammonium acetate & FH7F5te 4°Coll A 30&3 #
A% 3 12,000 x gollAM 1027 A%, 9 oAz aasgd Hriste 0°Col 143t
YA S F ¥4ste] DNAE I AAZlth DNAE 04mle] TEZ |33ttt RNAE Al A3}
7] /13l A RNase AE FH7iste] 37°CollA 307 W&t DNAE 15mlFEAA F
HO HE=3:5E sld 0L HASIYEY. DNAS F29] iso-propyl alcohol® HAA|ZNE
AZXSHT. HZE DNAT DNA fluorometerE ©) &3t HF FX7F 500ng/ul7b Hx:
5 TEE &3ttt DNAAZFL HoeferAle] DNA fluorometers ©|-85}

3. DNA X
Williams(1990)s 4 By o WISt 10-mer& primer(Kit B from Operon
Technologies, Alameda, California) ¥ 12-mer% primer(Kit A2, Cl, C4, Takara, Japan)
2000 € PCRYHRO] A8t vl Z2AHL 25009 template DNA, 2uM$9] primer, &
150uM¢] dNTP, 2mM9] MgCl, 10mMe] Tris-HCI(pH 80), 50mMel KCi, 0.001%]
gelatin, 0.5U% Taq DNA polymerase(3t=A3)8 X st 25uld 3HgY dHolA A A
_ o5 __



sHATH FF L 94°C, 28, 94°C, 30%, 36°C, 30%, 72, 2& ol 2 3]; 94°C, 20=, 36°C,
1562, 45°C, 156%, 72°C, 18 30% o]AF 20 3]; 94°C, 20%, 36°C, 15%, 45°C, 15%, 72°C, 2
2 olA 19 3; 72°C, 108 AAslgen, AFEL 15% agarose gelol AHA7|Y9F53 *
(4V/cm), ethidium bromide(0.5g/mlE G4 F, UVstallA #9933 ot (Hoefer Co. USA).

4. Data ¥4

Primer AT 23 E 2z9a Matgl 20&¢] random primer(Table 4)olA ZZ
ZF 70704 bandE& f(+), F(-)2 E 715} binary data matrixoll Y= 3HH. cluster +
A& UPGMA(unweighted pair group method for arithmetic averages)& ©|&3s}H2H,
I 27)0] AT pairwise  differenceE Al AFst 7] 9] 8l SwoffordA+<
PAUP(Phylogenetic Analysis Using Parsimony, version 2.4) programa ©|83&} %t

. a3 2 13

1. ZFol] QlojA] HA o) SX 27

2 9] template DNA, 7ag DNA polymerase, Mg" &% ¢} annealing %5 2A37] 9
A £ B1FF-2 denaturing 94°C, annealing 36°C ¥+= 45°C, extension 72°C(o]A 453] A )ol A
% st (Table 3.). B HAEL 39HE 3o 7Hegt DNASTEC dF 2 A gesE T4
5| =380 3t DNA o] 50ng/25u1 2w+ 100nM 9] primerdl Al ©+& band pattern< YeERY I
ot 25ng¥u= B3 band patterns YJER S W, 100ngd W= W] 5ol 2Ql band ¥ smear
¢t band patterne YEPWATHA). Tag DNA polymerased] %7} £7}¢o w2l band57F 7}
stow, AapAo 2 H EolAQl band=2 HAEHUCH B A3l = 025U 0.5U/25ul oA 7+
g rebsial B4R band patterng WYEHAY. MgChe A% #AEF FX7F 1.5mM, 2.0mM
2omM= AT 23 Iz 20mMoA et Eo] X2l band patterne L& URNS B 1.5mMel A
7= H] 50]#Ql band patterns YEFHATHB). Annealing %7} 36°CY u]= ©}23t band pattern
= HEHRO Y, 45°ColMx XL Ao 7 HFFE band patternd YeERAG. 71 £ A=
annealing 36°C, 15 cycles®} 45°C, 25 cycles¥@ul A& 715 sk

2. RAPD U4gAd 9 5KolAQ marker &3

¥+ Aol AH8-3F primer= OPB kit(20 primer), TAA2 kit(12 primers), TACl kit(12
primers) 2+ TAC4 kit(12 primers)s £Zo] &Ad 2001& A dgon olFo= 10mer’t 970
12mer7} 1170 3] AU 2070 9) primer® BE £ 2127019 bandE &3 2w (Table 2
and Appendix), Z} primerd band4v W dgom 71A AL A& primer R o 578, 7H&
B A primer K, L A 1678 Yo, primer 17019 FiF 10.67}]5"4 bands 7} AZ: HU
10-mer®}t 12-mer! primer¥ 73-¢ 5% ¥ bandsy A= Ed ¥ zjolE WA £ QA
o 5H GHe AVl= oF 250bplprimer D, [, K, O, M)oll A1 3000bp(primer ]) o)t} Z=ZH &
He =Ariel GC FFE vug 2 2 AYPoME aolg B & Aot




2070 2] primerE o] 83} = opA) AU} AB ju] FF o] Eo]AQl markerE &4 3}
A} Table 3 and Appendix). ©]%& A]& No. 5, 6, 10, 20, 2862 Eo] Z<Ql marker’} HEHA &
kot Y] A|REL Eo|HQ markerE24 TE¥ 7t AW F 2127§¢] bandT W&
marker+= 18.9%(40 fragments)ellth. E3], Al No. 15(Dongyangdaweon)$}t No. 43(Kurasawa)
& 119} 5ol & Ql markers’} AEHAW. Eo]&HQ marker A-ax = 7NAQ] A& No. 1, 4, 12
o} B FEQ Nodd oA 7AZF =AU 283y Q-a marker= 48 FF2U A& Nodl, 32, 40,
437} = 7WAl No.15dlA gt AE U old Axz Bu B2 AQu] F534 = 7HA =
T34 Qo] & o2 ALSHD primer LY A% 12 719 5o]AQl bandE HEH + AU
L}, primer F & 749+ Eol&Q] band’l HZEHA] LAHTable 3).

FAZ7 GE Sl oA 2R YA 84 T EFQ 81214 oA G Weon,
allozyme T+ @z FAlo gL 2P #Hir} glaS 7|22 itk o|dAS vl o=
N, dAHoZ RAPDE o & 279 Wslgle] ©43] primere] wWsle] 93jA 54 5 UL
RAPDS] w32 DNAE Eagte) oA td& Algd AdFS X o ¥iE AFPE T3 A
4o g W3 glo] EHY RAPDZ|E 2 DNAES TAsHs 7leFdA 7HE d3til ®men
H| 83} = F3H o] AA Ea @Agte] EAe] 7153 Wield. watA, RAPD dataxs 535 44
y HEA FX UM HALE 5 S Aol Al HUY

3. = oA Aol JHE FEe] FHAH #A

St ofAl AN-9f AW FE S ¥JF 48/ A PFEE bande #(1), F(0)E o] 8sA E
E Alazke 44 Ads A4F g 43 AddY £X+= Euclidian g2 o834 2= 3
Qov, &4 2370 = opA AE-E Hia FlPoen, ygor JEREFFTS ZIT 489 A=
ox wlw FA ok 3 oAl Auy o= sample no. 4(Songgwangsa)$t no.
9(Daeheungsa)ell A1 Euclidiangt 14.00.= 7}1& 2o m  wbA sample no. 1(Baegyangsa) and
no. 2(Cheoneunsa)oll A4l Euclidiangtel 4652 7} =tk 181, 48712 Ala8d 25 &4 33
2 7493 9B E29] samples no. 24(Yabukita)®} no. 48(Yaeho)oj A 7} w3t o v (13.0),

gl oA I}l sample no. 1{Baegyangsa)®} no. 8(Geumsansa)olA] 78.8= 7} U
Euclidiangt-2 vla 248 A3 = ofA) TR AE 552 {33 iAol § F2 AL
= YEtS . = ofA) AR A B FFe {fAAH AYE 7I|xE3MY Ward method(Fig. 1)E
%3] cluster®A13t A3 487019 Al + Euclidiangk ¢F 450] 3l Al 5t (I, samples no. 1, 32,
19, 26, 23, 4, 9, 15 13, 5 7, 22, 27. H<*, samples no. 2, 11, 17, 12, 28, 24, 48, 29, 20, 18, 45,
3, 6, 38 II+*, samples no. 8 36, 10, 42; IV, samples no. 39, 35, 41, 40, 33, 34 V«,
samples no. 16, 30, 43, 44, 37, 21, 31, 25, 46, 47)2. 2 Y= F ANXH. = ok AH-9 ofF
78%(18/23plants)= I, IIitol XgrE o] Yo, B FFof Fee iy O, IV, Vol X3¢
Hatt. 53], A8 AssamAlQl Al no. 31(Hatumomizi), 37(Benithomare), 39(Indo 131)%}
40(Benihuzi)x= [V, Vo ¥ 350 QA9 A& no. 14, 16 & 218 g2 ofAl zupH o =&
Tekal AR FEH vk JEAR IV, Vatel EJbEOl A=, olZe] dEeow P =EA

A4, T AREEH WL § AAAE BysiA g}




4. F;2] RAPD marker: 41

A4 X2 MH] RAPD markerZ &AL ZESHZ] $3te] 3709 #FHAH(two parent
cultivars and their F1)& 127019 random primerell ¢ 3te] A 5)th(Table 4 and Fig. 2).
& (Yacho and Yabukita)ollAl 447012 ©¥Ho] HZHUW. 15 745%(31/44 fragments)=
Fi(Qoiwase)oll A=t g1 giiie dHsE e Fo 5HAHOZE {FAEHUY. primer E alc
Mol oJ3te} HEd wRe d¥ GHEL FolM #EHA &gk vA ] 2 P primerE ©|8-3}
A2 HEAM HEHA 2L dPHol FloA FHE=H UG

IV. 48

g oAl zle] A7 FAAHL ey AR Au) FFHY {FHA ReolE ¥ stalA RAPD
BAL 3. AUE QoA #2238 DNAY ZX%2 S0ng template DNA, 050 Tag
polymerase, 2mM<el Mg® 7} 7b8 A o] 2701901, annealing €5 36/45°Ce} 294 &4
o] 7F4 A4 U= DNA ¢3-S #4E28 £ AAJD. A1#A9 random primer 2052 ©]&3l F
212712] DNA ©@#-2 HEsgon, £Zd @39 Arj= oF 250bpelAl 3000bpAteledll WEMET-
o] A 2 Y4B FEA HEFH Eo]x RAPD marker= 18.9%(40/212)& ZHAl 3T
Euclidiangtel €13 &AAH Az AAg A3 @2 JduolM = Songgwangsa®t Daeheungsa
Atolol A H A gk(14.0)0] UElton] Baegyangsa®t Cheoneunsarlelel Al Huigh(46.5)0] “ERS
ch, w3 B FES ¥§g A HE AT REE Yabukita®t YaehoAlolollAl #HAgk(13.0)0]
el © ) Baegyangsa®t GeumsansaolAl Hgk(78.8)e] UEMsh Cluster #4F oA Ward
method & ©] 83t dendrogram® A1 A} 48 FE L < 459 Euclidiangk ©l3leliA 57202 Yo
At} ol2ig AR ZHRE = ofa FPed AR xFEFL v LY FAH FAE R
glor, AR FEZo A3 wjRe] gt F& Aoz FAHAY. RAPD markerE 3
A marker2M4 2] H7lo) QoA FHE A G 77.3%(34/44 fragments)7t Frioll #H=H A
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Table 1.

Origins of 23 Korean spontaneous green tea plants and 25 Japanese green tea

cultivars used in this study

Sample

47
45

r——

LLocation and cultivar

* A1

- — e — -

Collected address and source

Baegyangsa (K)
Cheoneunsa (K)
Boseongchasi~1 (K)
Songgwangsa (K)
Bulgabsa (K)
Seonunsa (K)
Hwaeomsa (K)
(reumsansa (K)
Daeheungsa (K)
Borimsa (K)
Cheongsimmureung (K)
Boseongchasi-1I (K)
Sanjangsikpum (K)
Gwangyangdaab (K)
Dongyangdaweon (K)
Seonamesa (K)
Daeweonsa (K)
Ssanggyesa (K)
Ggoddongsan (K)
Mannyeonsa (K)
Jeungsimsa (K)
Hyangrimsa (K)
Geumgogsa (K)

Y abukita (J)
Kanayamidori (J)
Okumusasi-1 (])
Yamakai (])
Hukumidori (])
Okuyutaka-II (])
Karabeni (])
Hatumomizi (])
Kuritawase (J)
Benihikart (])
Natumidori (])
[zumi (])

Toyoka (J)
Benthomare (])

Y utakamidori (]}
Indo(131) (J)
Benthuzi (J)
Qolwase (])
Tamamidort (])
Kurasawa (J)

Y amatomidori (])
Asagiri (])
Sayamakaori (])
Asatuyu (]J)

Yaeho (])

Jeallanam-do, Jangseong-gun, Bugha-myen, Yagsu-n
Jeallanam-do, Gure-gun, Gwanglg- myen, Banggwang-r1
Jeallanam-do, Boseong-up Youngmun-11

Jeallanam-do, Seungju-gun, Songgwang-myen, Smpyeong I
Jeallanam-do, Yeonggwang-gun, Bulgab—-myen, Moag ri
Jeallabuk-do, Gochang-gun, Asan-myen, Sangin-11
Jeallanam-do, Gure-gun, Masang-myen, Hwangjeon—ri
Jeallanbuk—-do, Gimge-gun, Geumsan-myen, Geumsan-ri
Jeallanam-do, Heanam-gun, Samsan-myen, Gurim-ri
Jeallabuk—do, Jangheunggun, Yuchi- myen, Bongdeog—n
Jeallanam-do, Boseong-up Youngmun-n

Jeallanam-do, Boseong-up Youngmun-r1i

Jeallnam~do, Boseong-gun Hoicheon—-myen Hoiryeng-n
Jeallanam-do, Gwangyang-gun, Baab-myen, Gosa—-n
Jeallanam—-do, Boseong-— gun, Boseong—-up, Bongsan-1i
Jeallanam-do, Suncheon-si, Ssangam—-myen, Jughak-r1
Jeallanam~-do, Boseong-gun, Mundeog-myen, jugsan-ri
Gyeongsangnam-do, Hadong-gun, Hwagae-myen, Unsu-11
Jeallanam-do, Boseong gun, Hoecheon—-myen, Yeonggweon-n
Jeallanam-do, Hwasun- gun, Hwasun—up, Donggu-n
Jeallanam—-do, Gwangju-si, Dong-gu, Ullim—dong
Jeallanam-do, Suncheon-si, Seoghyeon-dong
Jeallanam-do, Gangjin-gun Gundong-myen Geumgog -1
selected from seedlings of Shizuoka native species

S6 x Yabukita

Sayamamidort x Yamatomidori

selected from natural seedlings of Yabukita

Yabukita x 23F1-107(Sayamamidor)

Yutakamitori x F1 NN&(Tamamitori x S6)

selected from seedlings of China species(Gohokusyou)
A2 x NKa05

selected from Shizuoka native species

Benikaori x Cnl

selected from seedlings of Shizuoka native species
selected from seedlings of Benithomare

Sayamamitor:t X Yabukita

selected from India seedlings

selected from seedlings of Asatuyu

selected from seedlings of India hybrnds

Benithomare x C19

Yacho x Yabukita

selected from seedlings of Uji species

selected from natural seedlings of Yabukita

selected from seedlings of Nara native speciles

selected from seedlings of Kyotohu native species
selected from natural seedlings of Yabukita

selected from seedlings of U)i species

selected from Yaeho-machi of Sizuoka native species

native species from Assam region in India, Nka: collected from Japanese species of

Kakosima prefecture, C: introduced from china. S: strain. (K): Korean individual plants, (]):
Japanese cultivar.



Table 2. Nucleotide sequences of random primers OPB kit(Operon Technologies Inc.), TAA

and TAC kits(Takara Co. Inc.) for amplification of genomic DNA in green tea plants

Primer symbol Nucleotide sequence COICl}tint No. of fr-agments Source
(%) amplified
A o' -GTTTCGCTCC-3' 60 11 OPB-01
B o' -TGCGCCCTTC-3 70 14 03
C o' -TGCTCTGCCC-3 70 10 06
D o' -GGTGACGCAG-3 70 9 07
E o' -GTCCACACGG-3 70 15 08
F o' -CTGCTGGGAC-3’ 70 11 10
G 2 ~GTAGACCCGT-3’ 60 8 11
H 2 ~-CCTTGACGCA-3' 60 7 12
[ o -GGAGGGTGTT-3 60 9 15
J 0 -GCCTGCCTCACG-3’ 75 10 TAAZ-02
K O'-ACTGACCTAGTT-3' 42 16 03
L o' ~AGAATTGGACGA-3’ 42 16 01
M O -CTCCTGCTGTTG-3' o3 11 04
N O -CTCAGCGATACG-3’ o3 10 00
O o' -ATCGCGGAATAT-3’ 42 12 07
P o' -GACCTGCGATCT-3' 26 9 10
Q 2" -AAGGCGCGAACG-3’ 67 15 11
R O - TTGCCGGGACCA-3’ o7 5 12
S 0'-AGGGCTCTAGGC-3' 67 8] TAC4-62
T 2 ~GAGGAGAAACGG-3 e 8 TAC1-04
Total 212




Table 3.

Korean individual plant- and Japanese cultivar-specific RAPD markers amplified

with 20 primers, the band symbols were agreed with in appendix

Sample No. Individuals and Cultivar Specific marker(Primer—band)
1 Baegyangsa A-a, N-a
2 Cheoneunsa n.d
3 Boseongchasi-I H-a, l.-a
4 Songgwangsa P-a, A-a
0 Bulgabsa n.d
6 Seonunsa n.d
0 Hwaeomsa Q-b, R-a, R-b
8 (eumsansa B-a
9 Daeheungsa H-b, L-d
10 Borimsa n.d
11 Cheongsimmureung A-b, S-a
12 Boseongchasi-II A-a, H-a, L—-d
13 Sanjangsikpum O-a, P-b, Q-c
14 Gwangyangdaab D-b, K-b, L-¢, O-b
15 Dongyangdaweon C-a,b D-a, I-a, Q-a,c R-a
R-b, S-a, T-ab
16 Seonamsa B-a, D-b, K-b, N-a
17 Daeweonsa LL-d, P-a
18 Ssanggyesa L-c, O-a
19 (zgoddongsan K-b, M-c, S-a
20 Mannyeonsa n.d
21 Jeungsimsa E-a, K-b
22 Hyangrimsa E-b, M-a, P-a
23 Geumgogsa D-a, G-b, L-a
24 Yabukita J—a,
25 Kanayamidori D-a
26 Okumusasit 1 G-a, LL-c
27 Y amakat O-a
28 Hukumidori n.d
29 Okuyutaka H-a, R-b
30 Karabeni K-b, Q-c
31 Hatumomizi Q@-a, b
32 Kuritawase Q-a, b
33 Benthikari O-b
34 Natumidorti A-a, G-a
35 [zumi C-c, G-b, N-b, P-a
36 Toyoka K-c, M-b, P-a
37 Benithomare C-¢c, G-b
38 Yutakamidorn E-a
39 Indo(131) D-a, E-a, K-a, L-b, N-b
40 Benihuzi G-b, K-a, Q-a, b
41 Ooiwase N-a, P-a
42 Tamamidon A-b, D-b, K-c
43 Kurasawa D-a, D-b, E-a, b, G-b H-a
[-a, M-a, b, O-a, b
44 Yamatomidori L-c, N-b
45 Asagiri G-b, L-a, P-b
46 Sayamakaori J-a, K-b, L-a
47 Asatuyu P-a
48 Yaeho M-b

*n.d: not detected.



Table 4. The segregation of the parents and its F; fragment patterns for 12 random primers

. erl Sample No.
SY“"EO 48( %, Yaeho) 41(F;, Ooiwase) 24( ¢, Yabukita)
C + + N
+ + +
+ + +
+ + +
D + N M
— + +
- + +
+ + +
1D + n.d -
+ n.d +
+ + +
+ n.d +
+ + +
+ + +
F + + M
+ + +
I + + N
+ + +
+ + +
L . — +
+ + +
+ + +
] - + :
+ + +
+ - +
- +(HS) -
+ + +
K _ - +
+ + +
M _ — +
+ + +
+ n.d +
+ + +
+ + +
O + t *
+ + ~
P + - N
M _ +
+ + +
—~ +(HS) -
V + + N
- + +
+ + +
+ + +
+ + +

+: Intensly staining fragment, —: no visible fragment, HS; F; hybrid specific fragment,
n.d: Maternals have a fragment but did not inherited in Fi. Primer V: 5'-AGGCTCTAGGC-3',
the other primer symbol were agreed with Table 2.
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Fig. 1. Dendrog;aph_constmcted from matrix of RAPD-based genetic distances between 2-
Korean individual tea plants and 25 Japanese green tea cultivars.
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Fig.2. RAPD analysis of parents and its F; hybrids in C. sinensis. The primer C, D, E, F,
I, L, ] K M, O P were agreed with Table 2 and primer V:
o' -AGGGCTCTAGGC-3 Lane M: molecular weight markers(Pstl-digested lamda
DNA). The scored fragments are given in Table 4.
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A 3
BN B4R Ko 88H#S DNA library fEBK

Construction of Chloroplast DNA Library in Korean Spontaneous Tea Plant
1. A&

= AYF i}-@l TZ32 Q3 o g B AU By A PRI o)
01 Aztglo] @4 Ke g Al A7|7 L =4 DNAS EAo Rl gt d&<
19923 = 71| oF 44F-F o] T2 Ho] tpuddt AE Aksta ot ol d FF 542
WHl S & PAALAG HAHo7 JFE Aoy, FF 1 FHY AAY U= FFE 54
st Bt HFAQ {3 FTF 7Y o] Qs

5 {FA ol&51 e vlolHIAERA JIEEAE HME 38T DNA =28 7is
‘:ol Ao} ARl Fe= B AR Ad A AlZle] Hol A8 €Y. I8 31

FAAE AH /NEsE 7|e8 ol &3l FTAE Psle 7B EAE FA%e ©Y
AL MEFgezN Ho FAo] e 2 FFE SAY & dedstn AU, 95
AE At @ ES code-a-}% Aa= 3 DNA 9 g4 DNAR Us F 3len, 9o
L BolE Z& GAE EF 4E T £ 4

T3

HEA DNAT 1 #3 2lo] »A

1
%’-
= Aot}
$ 3}7] g &£ DNA 82 dojyA| il &
FEA DNATo] Xp&oll Addt} &, 54 DNAT AF7HAY SFHRAAMS &
£ A &8 FEolgtn g & Utk E=3 Als 2771 FA7] WiEel DNA & +2u &
d, 454 DNA ol codeHol = dfde d8 F, Aol %A 3ol A<=t &
£ ZALsl=d 493 fasith 53, 3ol #9dtes FAXE €54 DNA A% 1
N ool7] qE oS fEld i gHoletn A EY dEA DNAE =93 Hi=
Ti Plasmid& AF&3F ¥ (Block et al. 1985)3 Al 83 (Medgyesy et al. 1985) %
Microprojectiles® (Boynton et al. 1988, Blowers et al. 1989,) &°| Tt

NEAE9 HEFo= 10-20070 2] A=A7 ZA3, EA 10F copyT= HAM

of /] H-¥ i) ez Z2AFG T 4 JAuk(AH, 1987). £33 FEAY = 4
T ASA7 2 F 5 JAME TA FEHER GEA DNAE 7B 3= 735 copy
F 42 Al7]o DNAE =4 & HAa7E Q.
2 dFeMe Il AR 4EA Azl oJwmd FH A7) code H J=7HE A 38}
, FE8FAHXE cloning 317] Y43 4o 2N AEH AE librarvyE A AT

2]

o]
o

=
=
A~
T

N

d




2. 434 Als 9 Y

21 4389 A=

= A7l ol 8" ANE S FHAHAG ©AA A AAFY FH ARF C sin
ensisg °-&UH. H=A DNA F&) o83 g2 Al 2719 Al 2 € A 3 42 °|&
stA T

2.2 "Wy

(1) 453 DNAS &

500ml-&-9] blender cupoll 50g9] HS ¥, ANALE Fo] 3-43] 10,000rpmoll A AHA
Al st A2l F, 6%7F 33], 18.000rpme 2 B4 ARG o]R-E F 50gF 250mLY KA +
BS buffer(50mL Tris-HC] pH 8.0, 0.1 BSA, 5mM 2-mercaptoethanol)® F%3}3l, gau
se 3 miracloth® 335t 10,000 x g2 10 LA F AAL vl HAELS g H0g
2 2.5mle] KA + S buffer(50mL Tris-HCl pH 8.0, 0.35M sucrose, 7mM EDTA pH 8.0,
omM Z2-mercaptoethanol)oll &3] Al Z ). o] £ 5mlA sucrose gradientoll A3&3slaL 2,
200 x g, 3023 dASHAT 45-60%2 AW F-Zol A7 YEA S bandE pipette® FH T
H 3 ¥ 2] KB buffer (50 mM Tris-HCl pH 8.0, 20mM EDTA pH 8.0)& 37}t 6,000
X g, 1027 YA Y. gA &, AAES ¥ 2006 1mLe 27 KB buffer® =2 ¥ nu
rse fraskoll & 7, sodium N-lauroyl sarco—-sinate2 ©]83ld A2 15% proteinase kK2 37
C, O/N HZsgtt. t©&9 phenol/chloroform(1l/1, v/v)&2 23# FZ& EtOH # # sl
0% EtOHZ 33 M2 2Fdxste 200mLel TE bufferol &34A|Z

(2) 9=A DNA librarye] 2HA

HE4 DNAE cloning 8t7] 9138} Zabarovsky$(1986)¢) #H o) mwal A Fix vector:
°| 83l cloning3tH Tt AFix DNAS A8 A Yhole 2 oA Easln, A3k 299
=% T uva KlenowBEAE A AT 3, insert DNATE Sau 3AIC 2 BE HY35d
ATs B9 £& HEES AASAL. o184 A2ldF vectors} insert DNAS €73 ukg-
A vectors} insert DNAY ZA3 A5 insert DNAS Zizids 23% g9ar7t gla o}
“Al 2] DNAEAES FA & o+ Ao

A, cloningsta A& JE4 DNAS Sau3Alz BEAGD stgol. o] o 9-22kbel DN
A Tl 71 ol AAEE 21E& A Y5t dnjAgL Bt =24 DNA L
8.3ug™d 5 units® Sau3AlS 2 37T, 583 dxalsted a4 2 A#A7)2, phenolx ] F
EtOHH AAIAH AZHAZ F 2009 TE buffer2 €343t o] AL BEAQ A&
Al717]1 #1581 eppendorf tubeds ol A ¥HS-A17] ¥ 50409] 1 XSET buffer(100mM Tris-HC
| pH 7.5, 10mM EDTA)& 7} tAlF 225009 10X SET buffer® 3 7FA Zt}. phenol/ch
loroform* 2| & 23] & ETDHAAAA AFHZE 20409 TE buffer2 £34A|Zct. o]




o} o] ZAE Insert DNAE TakaraAH Japan )9 ligation KitZE ©]83} AFix vector
&} ligation Al AW, Y&l StratageneAl (America)®] Gigapack Gold kitE ©]8-3l4 pack
agingih-8-2 3l 45 A DNA librarv® st3, HZFZH o 2 o] phaged 2 500102 SM buff
er(0.1M Nacl, 8mM MgSO,.7H-0, 50mM Tris-HCIl pH 7.5, 0.01% gelatin)®} 20184 chlor
form< 718l 4Co BRASHL}.

(3) §=A DNAQ plasmid vectorol cloning

Phage vectorg ©|-&3F cloningol A cover® 4+ YAd F=3 DNA ©@3H-E cloning 38
7] #18t plasmid vectorE o] 3MA FGEA DNAZ cloningdt . plasmid vectoroll &
7t9 34 & DNAYHO] cloning® =& pBR 3228 A1L-3ich A 24 DNAE BamHIL
2 A3 HAASr, o] AL phenolFZsty EtOH AT, vestor ¥ Insert DNAE &
& ¥, TakaraA}e] DNA ligation kitE o] &8 A ligatintr-82 st¥t. w3 & E coil(HB
10D)ol ¥AH@stL =8A plasmidE AESIAH. o] 28A plasmid F 53¢ DNAD
HE zrE= plasmidE® A8y 998t Southern hybridigation& 3t

(4) probe?}A| % Southermn blot®A]

H R AlF X Y54 DNAY clonel 2 ¥E 9] probe= Boehringer MannheimAF (Germ
many)2] Non-radioactive DNA labeling and detection kitE ©] &34 o]3a}} o] A
3tHT. probeZ 31 A& DNA ©HE X3t plasmidE HZ3 Adtastz AA3 &
A& H agarose geld 71952 3l EF o DNA ©HE HEZ3H

agaroseX2}t3 @2 | HAlAH phenolx2ldt & DNAE FE&35t1 250ngX B HsHAT
o] DNAE 100TolA 587 A AAN 48 E50A4 ¥ A7l & Digoxygenin®] &4
¥ dUTPE XE§3sl= dNTP labeling mixture®t Hexanucleotide mixtureE 3H7}sle o] A
o klenow enzyme(2 units)E& ¥ 37T, 2417t ol B3t} ¥b8 3 EtOH HAA|AH 70
% EtOH= A¥ g 123t 50ule TE bufferell £3f3tt.

°| probeE A& W= AL Z Ao thA] FHH A A3 ¥ FYsto A18-53 T} cloni
ng¥® Insert DNAZ AFFgL =2 AAI F (0.8% agarose gel A719 535, gele] A S &
Fal(tt. 28] o] gel#}t 2xSSColl A #ME nylen membrame-& pharmacia LKB2] Vac
ugene©l| setstal T FAIAH gel& TAHSHET. depurine(0.25N Hel), 53+ (0.5M Tris-
HCL pH 7.0, 3M NaChZE 10&7H4 A2 ¥F, 20xSSCE 6087 AHe3tdtt. membranes
Z FAAZ F UV(A= 302nm)E 5% ZAMtY DNAE membraneol] ZTA1#H o mem
brane=2 20mL hybridigation® % (5xSSC, 0.5%(w/v) blocking reagent, 0.1%(w/v)sodium
N-lauroly sarcosinate, 0.02%(w/v) SDS)E Y& hybri-bagell @5 3l1 65T A 2A]7o]
4 prehybridization2 3ttt €948 a1 a3 probe 50 E £35S hybridization
& 25mE PolA 65Tl O/NE25IHT 50mee) MY A(2xSSC, 0.1%(w/v)SDS)Z
o 23, 50mee] A9 B(0.1xSSC, 0.1% SDS)E 65T, 15%, 23], buffer 1(100mM Tris-
HCL pH7.5, 150mM NaChH2 A& 187 A3 F 100mee butter 2(0.5% blocking reage




nt in buffer 1) 30&=3F 4204 AggstPrt. thA|F buffer 12 187 FAISEE 20ml 2
buffer 1 3 4uee] FA AT Al FE Yol 3087 A4 S F 100mée] buffer 12 1
w1t 23 FAstEY 283 20m9 buffer 3(100mM Tris-HCI pH 9.5, 100mM NaCl, 50
mM Mgcl)E 2+ 283 10mie] HAI & Y(NBT 2 X-phosphate solution in buffer
3) & ¥<2 H|d-&A]9 membranes WEs2 G O/N H2 5%t &4 ¥ membran
e THYF FTAAIAH BESAT. 3 ¥ 2 o] 7]AQ LumigenPPDE ©]8-3ty X-ra
y filmAol HE3HATH

3. d% H &

31. i5A DNA9 AFdaAs A pattern 3|4

F5% 9454 DNAE BamHI(B), EcoRV(E), HindII(H), Xhol(X), B + E, B + H, B
+ X, E+H E+ X H+ X%9 AFasrz AHA3 ¥ agarose gel A 7|¥9 &= AT
Fig.1ol 954 DNA<S A|gta A pattern, Table 19 @#H e 2712 JebAT}. C sinensi
s 95A DNA Z7]= 2F 13396 Kbp ©lUth. 228} agarose A7|FFoze 34 B
5 3F A DNAYHo| Q18 AHolmg o] 37| Bies 4t & Heoez Ahdg. £ D
NAZ ol B4 AAW BamHI, Hindll, Xhol dlAE o4 HEEHA L d¥Hol glE A
olty, T AFA A HA A= BanHIol 2870¢ ©@Ho g 71& O 47 gden 713
& ©HL2 20Kb AEHo. GEA DNAY 2= 2F, H 2 F35 459 oA
d38) HEEo] i (Palmer and stein 1986; Palmer 1987). =4 DNAY BEAL |
verwort, tobacco & rice 59 A AE< DNAG7u|Fd ¢std #8215 Ohyama et
al. 1986). @etA FH7] vld oA {3 W3} & 9rE wjde 99, d4, 44,
Mol 2 HEE3 A FolA A oA g=th(Palmer et al. 1988). & FX}
=2 95H DNAT 980l 120-217Kb Alole] =7]E ztx ltt. o] DNA F+Z29
S8 A0 A2 g copy d9 & FEE wEuAIR) EA)olth(Kolodner and
Tewali 1979; Koller and Pelius 1980; Chu and Tewari 1982). T &} 4] Eof] Qo] A IRY
A7I= R UM oF 25Kbe|d ol ol AV FHe £ F3] =BT &3
BAY AET dXE 459 HEH DNA 27| 20Kb AEY ztol7t e Aoz &
A4 Jou 2HA ¢ FE glo] U Be AT 4yst sy Wek

3.2. 452 DNAS cloning¥ 1 F% 34

H=4 DNAE Eu AAEHA sl48l7] 98t Aphage vector ¥ plasmid vector
ol &3 A cloning & HAa7} Jdttzn Azt Aok Agoez BE Q24 DNA library S
Z3le Sau3Ale® BB Aosly 92X DNA libraryE® I,

=T Alg Al & el 4EA DNA9 clone bank® HE %3 cloned Awsta] oA
= probeE ©]&3}l4 plaque hybridizationg B2 M positivedt cloned THFE AlHs}
Aot 4 clone®l DNAE F23ta AFa4L2 HIE F agarose gelA7FF
Southern hybnidizationoll &3l ©]5 clone®d AT EA AEE ZAFo|tHAYH =),

v H5H DNAEZ plasmid cloning 8t7] 3t 4 HEA DNAE BamHIS 2

%A &E31% pBR3229 cloningdled 2 FE# DNAY plasmid library & AA3}1, th
% colonyg AU & colony® HE plasmid DNAE 23 ¥ Insert DNAE BamHI

s il




o2 A3t ¥ 0.8% agarose geldol 28 3t th(Fig. 2ab). Insert DNAYHE A7|=
100-4,000bpE = Alole) Th= ZA] dlFom 7ihe] 2 ©H(F 10Kh)E FAHE 27171
A YT TS o5 BHUFE /1FH 2 UHS oz Y2A DNA A clone DIG
labeling ¥ probe® ©]-83}9 Southern blot®A-g 3s¥tt. 1 oS Fig. 3a, boll YES
T} Fig. 3aolAe] A 2 B9l 9jx9 wHo]l Fig. 3b9 FY Yo} ¥H-8-31A] Gt 2
o[+ 2% 1) cpDNAZ} oFU I nDNA 22 mtDNA ©¥HY 7154, 2) cpDNA °]shu
AFA G2 DNAMSl ZAstA 2t v 7154 $¢ 94 ¢ & Yok ol e 3
g 3t HEFHOo R MAYGHE AdEo =37 Fo7 y4dg3d Aol Fig. 4 otk &
10Kbo]de] ©@Ho] 37jeln R 22 dHe] 4 HARL, double copy’t X €
Ax JAUTH36, 53, 59, 62 Lane).

a2l olF THo] 2} HEA DNAY A cloned coverdt= 712 HE Fo|H, Z} clone
of thg AFEA maps A Folth. 1 A E Fig. 5 L Fig. 6o VeIl o83t
probe= ZtZ} ¥ f2ie B8 ¥ P7 cloned o|&5HeH, AlRH AaLAE Fig. 1%
F U3

4. 38

HE A DNAY AFAA patterne 2 B3t T AAAF C sinensis GFA
DNA Z7]= ¢F 13396 Kbp °IAtt. ©@Y Ada 4L Aol = BamHle| 28714 @HL
27 3 7 gen 7 & 938-& 20Kb AFUC

HEAN DNAE RO AAMSHA &l Ast7] ¥38td Aphage vector 2 plasmid vector&
o] 83§ A cloning & a7l Qb Az Ao Agez HE @EA DNA libraryg F
£35t9 Sau3Ale g RE Fostn PEA DNA librarysE: Eot. £=3 Al 2 89
Y= DNA®Q clone bankZ HE HZ3 cloned AWsld ©]xHE probeZ ©]-83H
plaque hybridization& 3 &2 2 M3 positivedt clone& T A3 AT

A=A DNAZE plasmid cloning 3l7] 23t ¢4 GE4 DNAES BamHIo 2 €3H &
s gk pBR32290 cloningsts 2 @EAl DNA9Q plasmid libraryE HAst2, ©9
colonyE LA™ Insert DNA®H Y H7|= 100-4,000bpAB X Alolo vt EA) sl e
7ol & SH(SF 10Kb)2 FX4E 717 oY FFH ez 4dHFT o 10Kbol %
o ©¥Ho| F7liitoln FEE & "Hol A9] HRAL, double copy’t EF ® AE 8l
ATH36, 53, 59, 62 Lane). A olF ©Ho| A FEA DNASY A cloned coverdte 7}
& A4E F°|H, Z} clonedl i3t AFAA mape A Foldh
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Table 1. Size in kbp and number of restriction fragments of Camellia sinensis chloroplast DNA. The
numbers in brackets on the right of each column indicate the stoichiometry those fragments located in

the mverted repeats

No. BamH! EcoRV  Hindlll Xhol BamHI+EcoRV Bamil+Xhol EcoRV+Hindlll FcoRV+Xhol Hindlll+Xhol
1 19.0 20.0 16.8 20.5 10.5(2) 14.2(2) 10.5 20.0 10.5(2)
2 168 14.2(2) 14.2 18.0 8.5(2) 7.5 8.0(2) 14.2 3.4
3 10.5 12.0 12.0 14.2(2) 7.1 7.1(2) 6.4(2) 9.5(2) 8.0(2)
4 3.9 9.5 10.1 11.2 6.4 6.4 5.9(2) 8.0(2) 1.1
5 6.6(2) 1.5 9.o(2) 9.5 6.2(2) 5.3 2.7 6.2 6.4
6 0.9 7.1 8.9 8.4 5.9 5.0 5.3 5.3(2) 6.2(2)
7 2.5 5.9 3.0 7.1(2) 0.1 4.1(2) o.1 4.8 5.7
8 2.1 5.3 2.0 0.9 4.8 4.3 4.6(2) 4 4(2) 5.3
9 44 2.0 2.0 4.3 4.4 4.0 4.3(2) 4.0 4.8

10 4.1 4.8(2) 46 4.0 4.0(2) 3.4(2) 3.7(2) 3.5(2) 4.4(2)
i1 3.7(2) 38  38(2) 3.7(2) 3.6 3.2(2) 3.4 3.3 4.0

12 3.4(2) 2.9(2) 3.4 3.3 3.2(2) 2.9(2) 3.2 3.1 3.8
13 3.2 2.8(2) 2.9 1.3 3.0(2) 2.7 2.7(2) 2.7(2) 3.7

14 2.8 2.4(2) 2.7 2.7(2) 2.5 2.5 2.3(2) 3.2(2)
15 2.9 1.9 2.1 2.3(2) 2.3 2.3(2) 18 2.7

16 2.4 1.3 1.9 1.9(2) 2.2(2} 2.2(2) 1.3(2) 2.6(2)

17 2.3 1.1 1.7(2) 1.8(2) 2.1(2) 1.8 1.2 2.5

18 2.2 1.6 1.5(2) 1.7 1.7 [.1(2) 1.9,

19 2.0 1.5 1.3(2) 1.6(2) 1.6(2) 1.6(2)

20 1.9 1.4(2) 1.1 1.3 1.5 1.3%

21 1.7 1.3 1.0 1.3 1.3(2)

22 1.6(2) 0.8 1.2(2) 1.2

23 1.5(2) 0.7 0.9 0.8(2)

24 0.6 0.83(2) 0.7

25 0.7(2) 0.6

26 0.6

Total 1347 1346 1353 136.4 135.4 132.9 131.0 134.8 130.7

Mean value 133.96




Table 2. Callus indiction rate in leaf and sten segment culture following day after inoaulation

Dy after Orgen (%)
iroculation et ... E—
- a2z I3 8 £ S8 H 2 H
I 30 B.7 298 282 4.1 4.3 398 403 42
DAL 40 403 3.1 28 55.2 497 4.2 4.4 274
Ml 50 452 B2 N0 584 5.0 5.0 42 0.0

MAL: day after imocultion, L1: first leaf, 12: seocond leaf, L3: third leaf, Sl: first stan,
2. saoad stem, S3: third stem, $4: faurth stem, EL: epiderml layer fram S2 and S3.



Fig. 1. Restriction fragment patterns of the Camellia sinensis
chloroplast genome. Electrophpresis was performed in 0.8% agarose
gels. 1: BamHl, 2: EcoRV, 3: Hirndlll, 4: Xhol, 5: B+E, 6: B+H, 7:
B+X, 8: E+H, 9: E+X, 10: H+X. The numbers on the left indicate
the sizes(Kbp) of marker fragment.
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Fig, 2. C(Clone bank of (. sinensis cpbNA.  BRamtl clones(1-108) and the
cpbNA(lane furthest right) were digested with BamHl and separated on a (.8%

agarose gel .
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Fig. 3. Southern hybridization patterns of C. sinensis cpDNA. Probe: spinachi
total clone.
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Fig. 4. Clone bank of C sinensis cpDNA. Bamil clones(1-74) and the
CpDNA(lane furthest right) were digested with Bamtl and separated on a 0. 8%

agarose gel. Arrow indicates the vector(pBR322).
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5. Southern hybridization patterns of C. sinensis CpPUNA

Probe: B8 clone from rice.
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Fig. 6. Southern hybridization patterns of (. sinensis cpD\A

Probe: P7 clone from rice.
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