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GENERAL CONCLUSION 

Somatic tηbndll..U[1on 15 one of山epromlsing ~∞h; to ovcrcomc cros叩 bllityproblems 

and it hぉ possiblh守 toinlroduce useful gen岱 ofw!1d speαesωcommercla1 pl加 ts.

AI出oughsevcraJ genes wh1cb are prl凶 Cf¥ed tn two specles， L. penlνianum v町.

hunufusum (LA2153)加 d S. lycopersecoedes (LA2386) are imcrcsllng for ωmaめ

breeders， I.besc species訂ea1s0 involvcd in crossability problcms. Thcrcfore， somatic 

hybndization ¥¥出切πiedout betw配 nFI (L. esculentum x L. pentvianum) and S. 

Lycopersicoides by electrofusion. As a resull， lhe plants ¥¥ hich conslst of new org飢 elle

and genomes in combmation were expecled LO bc obtrunable. 

Firstly， thc regeneration system rrom FI (L. esculentuln X L. perovian.um) 

mesophyll protoplぉtswぉ optimized.8pccia1ly， CD司明le∞mbinationsfor proめplぉt

Iso(ation， basic mαjia加 d∞mbinatlonsof planl grow出 regulatorsfor protoplぉtand 

plant regeneranon culrures were im明白gatω(α1.¥PTER 2). Se∞ndly， m釦 yputauve 

somatic hybrids bch¥ een Fl (L. esculenlum ~ L. pentvian.um)釦 dS. lycopersicoides 

we陀 obtainedby symmetric electrofusion of mesophyll protoplasts (αIAPTER 3). The 

proαdures were able to produほ plentyof calli which r回dilyregeneratβd 1Oto pl佃 ts.

Ac∞rdingω 出eprevious陀port(Hossam el al..ゆ94)，advenutious sh∞ts of S. 

lycopersicoides proめp(ぉtswcre regeneralcd ¥Vj出103 months of initla1 planng. The term 

up to出esh∞l bud regeneration from fused protopLぉtswぉ approximately20 days 

WhlCh werc consldered to be shorter出anthosc from FL protoplas凶.

Eventua11y， putative somatic hybrid plants were ana1Y7.ed by several melhods 

(CHAPTER ~). The hybrid nature of those plan凶 Wぉ evaluatedaccording to lhe 

mo中hologjcaJcharョclensticsand isozyme anaJysis. ConsequentJy. aJl rcgenera隠dplants 

were probable lO be somatic hybrids. Howe、er，lhe bybridity of Ule問generaledplants 
including thr'偲 paren凶 genom邸 Wお nolconfinned by PGl， PGM and SKD， because 

those isozymc patlcms∞uld not show any dlffcrences belween L. esculentu.m 組 dL.
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perovIlU1um. 8cmatzky and Tanksley (ω86) sugg回led可ucha ltmltauon due ωfewer 

polymo中hlsms.RAPD method IS convement and rchablc for dctermmauon of somauc 

hybmls (Band el 01.ゆ92，Xu elo1.ω93). 10-mcr random primers have a number of 

ωnpll日calJonslles on genomic DNA， which would prωucc many polymo巾hisms犯nong

mωr-or mlr部 pωles.Thc nuclear genom邸 inlhc 20 somatlc hyb吋dplants randomly 

sclccted containcd three paren凶 speclficRAPD markcrs. Moreover， cyωlogi伺 1study 

added another evidence出alregenerated plants were somauc hyb付ds.Half of lhe plants 

加 alyzβdwere aneuploid at回traploidIc¥'el and ano出erhalf werc euploid al hexaplOld， 

lClrnploid or octoplold level. 

fn conclusion， a11 of the 20 randomly selccled somallC hybnds were inferredぉ

truc somallc hybnds， even If they dld not retain thc ¥¥. hole lnparen回1gcnomes as rev回 led

b} lhe molecuJar analysis. [f so， why lhe heterokaryons were effectiveJy selected? 

Although the unfused and self-f used protoplぉ凶 ofS.かcopersicoideswe陀 inhibitedω 

dl¥'lde inル甘ルロ medium(Hossain elo1.ゆ94)、出cunfused and sclf-fused proωplasts of 

F 1 planl should not be eliminated in this seJeclion s)'Slem. Nevcrthcless， none of the 20 

hybrids加aJyzedresembled lhe F 1 P訂ent.Some lines bclonging to ule peruvianum-

complcx havc higher regenerationαpacity， and山ISdeslrablc trail has been introduced 

mto tomato from L. peruvianum (KI∞Imn民 fet 01. 1987). L. peruvi，飢 umvar. humifusum 

LA2153 also poss凶 sesthe s副首e汀aits(Chen and [manishi 1991). The pr回 entstudy 

confIrmed山althe proωplぉtsof its F 1 plants had rapld sh∞1 regeneratlonαpaClty m m 

vitro cullure in a-lAPTER 2. Additional1y， It is mfeπed lhal thc colonies derived r rom 

unfused and self-fused Fl protoplぉtswere not sclcctively collected SlOce出esomalJc 

hybrid colonies wcre easily detectβdωha¥e higher hybnd vigor than the F 1 protoplぉts-

derived ones. Handley el 01.μ986) also suggested出atsomatic hybrid ceUs between 

ωmato and S. lycopersicoides grew al least t:wiccωrapidly出 S.lycopersicoides and 

evcn more lhan出eぬmaω.It is probablc lhat thc hybrids exhibitcd a heterotic r，回 ponsem 

culturc and exceeded the parents. 
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Somanc h)b吋dnature w出 dctenmnedusmg Soulhcm h)bridization. The 

chJoropJast gcnotype ¥V倍加alyzedusing 10bacco chloroplast DNA probes and specles-

speciftc RFLPs. Oulof 15 somatic hybnd plants， 10 plants inhcntcdωmato chloroplast 

DNA and 5 planL~ S. lycopersicoides one， whlch wpports random lransmlssion of 

chloroplasts 1010 somalic hybrids. Chloroplasl in ωmaωis normally controlled by 

malcmal inhentance. Tl m回ns出atsexual hyb付dsWhlCh havc becn succcssfully obtained 

using tomato as pistillate parem possess only tomato chJoroplasts. Hence， somatic 

hybrids wilh S. Lycopersicoides chloroplasts in thc prescnt study could be especially 

precious matcnal pJants forめmatobreeding. Mito<::hondna DNA (mt DNA) type in th回e

plants hぉ notbcen加 alysedyet While， in ∞ntrasl wnh chloroplast DNA， r回π釦 gement

evcnts tn m1 DNA were repoロedin numerous somattc hybrids. Therefor芯， somatic 

h) bnds 10 lhe present srudy would also be expec低das variablc plants for tomalo breeding 

i n lcrms 01' organelle genotypes. 

Thus， the present study demonstrated thal thc somaoc hybrids between L. 

esculentum x L. peruνianum如 dS. lycopersicoides ¥verc ablc ぬ beobtain凶 easilyand

cffcctively. 

A large number of studies have been attemptcd lo producc interspecific and 

intergeneric hybnds between L. esculentum and出erela阪 1wild speci回， which aimedω 

10汀'oducethe valuable genes of血ewild species inLO culuvatcd LOmatoes， L esculentum. 

The high邸tbreeding baniers in terms of cross-1OcOmpaubllity have severely r，岱出ctβd

access by tomato geneticists and br民 dersto L. peruvianwn，邸戸ciallyL. peruvianum var. 

hum~向sum， and S. lycopersicoides. Therefore， il is very intcrestmg and exciting出atthe 

somatic hybridiza[]on of lhe pr，出ents同dyh笛 incorporat凶出egenomes derived f rom 

both山ewild spccies and出ecultivated lomaωinLO a novcl somatic hybrid planl鉱山e

Sむnctimc. T n addiuon， lhose plants have sufficicnl pollcn fcrtility. Th回e出paren凶

genome plants crcated will be expected to havc lhcir progeny by back:crossingωωmaω 

or self-pollination in future work. 
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APPENDIXA・1

CPW salts (mg!l) 

MgSOJ 7HzO 

KH2P04 

CaCl22H20 

KI 

CuSOj 5日、O

pH 

APPENDIXA・2

Organic compo即時ofB5 medium (mg!り

Myo-inositol 

Nicotinic acid 

Thiamine HCl 

Sucrose 

246 

27.2 

1480 

0.16 

0.025 

5.6-5.8 

100 

1 

20000 
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APPEi'iOIX A-3 

MS culturc mcdium formulation 

(1) M司orsal ts (mg!り
KN03 

NH4N03 

MgS047H20 

KH2P04 

1900 

1650 

370 

70 

CaCl22H20 440 

(2) rron and minor elcmenls (mgl1) 

MnS044H20 4 

H3B03 6 

ZnS047H20 

FeS047H20 

Na.，EDTA 

KI 

CuS045H20 

NaMo042H20 

CoCl26H20 

(3) Organic componcnts (mg/l) 

Thiaminc HCl 

Nicotinic acid 

9 

28 

37 

0.83 

0.025 

0.25 

0.025 

0.1 

0.5 

Pyridoxine HCl 0.5 

Glysine 2 

lnositol 100 

Sucrose 30000 

(4) pH-value 5.8 

APPENDIX 

APPENDIX A・4

8E cullurc medium l"ormulation 

(1) M可or salls (mg!l) 

KN03 

MgS047H20 

KH2P04 

CaCh2H20 

1900 

370 

70 

440 

(2) (ron and minor elements (mg!l) 

MnS044H20 22 

HJB03 6 

ZnS047H20 9 

FCS047H20 

Na.，EDTA 

KI 

CuS045H20 

NaMo042H20 

CoCら6H勺O

28 

37 

0.83 

0.025 

0.25 

0.025 

(3) Organic components (mg!l) 

ThiruηineHC( 

NicOlinic acid 

2 

0.5 

20 Cascin hydlysate 

Glysine 

Inosilol 

Sucrose 

Glucose 

Mannilol 

(4) pH-va(uc 

2 

1000 

10000 

5000 

75000 

5.8 
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APPENDIX C-l 

Iso乞ymeand buffer combinations 

Isozymc Electrode buffer Gcl butTer 

PGI H3B01 1.85% Tris 1.64% 

NaOH 0.34% CitraLe 0.36% 

pH 8.5 pH 8.5 

PGM H)BOJ 1.85% Tris 1.64% 

NaOH 0.34% CitraLC 0.36% 

pH 8.5 pH 8.5 

SKDH Tris 

Citrate 

pH 8.6 

0.92% 

0.11% 

Tris 

Citrate 

pH7.2 

0.09% 

0.07% 

APPENDIX C-2 

Buffer solution for cnzyme staining. 

B-B buffer: Tris -HCl 0.076% pH 8.0 

Tris-buffer: Tris -HCJ 1.21% pH 7.5 
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APPENDIX C-3 

Solution for isozyme staining 

PGI 

MgCIAH20 

0-fuructose-6・phosphate

NADP+ 

Mアr
PMS 

Glucose-6・phosphate

dehydrogenase 

DissοIved in 100 ml of B-B buffer. 

PGM  

ルIgC126H20

Glucose-l-phosphate 

NADP+ 

MTT 

PMS 

Glucose-6・phosphate

dehydrogen出 G

Dissolved in 100 ml of B-B buffer. 

SKDH 

Shikimic acid 

NADP+ 

MTT 

PMS 

Dissolved in 100 ml ofTris・buffer.

240 mg 

20 mg 

13.3 mg 

10 mg 

2 mg 

15 units 

200 mg 

140 mg 

13.3 mg 

10 mg 

2 mg 

15 units 

100 mg 

15 mg 

20 mg 

4 mg 

APPENDIX 
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APPENDIX C・4

DNA cxtraction buffer 

Tris-HCI (pH 8.0) 

印私(PH8.0) 

Na CI 

2・Mcrcaptoelhanol

100mM 

50mM 

500mM 

lOmM 

APPENDIX C・5

Solutions for vacuum blotting 

Depurination solution : 0.25 MHCI 

Denaluration solution: 1.5 M NaCI 

0.5 MNaOH 

87.6凶 NaCI

20.0以NaOH

Neutralising solution: しoMTris 
1.5 M NaCI 

pH 7.5 

3

1

 

・
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川
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s
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守
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噌
1
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n

H

U

Transfer solution: 20 x SSC 175 gII NaCI 

88.2μTrisodium citrate 

APPENDIX C-6 

LB medium (Luria-Bertani Medium) 

For lliter: 

Distilled water 950 ml 

Bacto・lryptone 10 g 

BaClo・yeastextract 5 g 

NaCI 10 g 

Sterilized by autoclaving for 20 min at120oC. 
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APPENDIX C-7 

TE (10，1) buffer pH8.0 
10 mM Tris-HCI (PH 8.0) 

lmM印 TA(PH 8.0) 

TE (50，10) buCfer pH8.0 
50 mM Tris-HCl (PH 8.0) 

10 mM EDTA (PH 8.0) 

APPENDIX C-8 

Alkalioe Iysis buffers for preparatioo of plasmid DNA 

Solution 1: 

Solution II: 

Solution IrI: 

APPENDIX C・9

50 ffiJ¥1 gl ucose 

25 mM Tris HCI (pH8.0) 

10 mM EDTA (pH8.0) 

0.2 N NaOH 

1%SDS 

5 M potassium acetale 

Glacial acelic acid 

H20 

Solutioo for bybridization 

20 x SSC NaCI 

Trisodium citrate 

175 gIl 

88.2 gIl 

60耐

11.5凶

28.5 mJ 

Hybridization solution 

Blocking reagent 

N-Iauroylsarcosine 

SDS 

2.0 % (w/v) 

0.1 % (w/v) 

0.02 % 

Formaid 50 % (v/v) 

5 x SSC 
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AJ>PENDIX C・10

Solutions for immunological deteclion 

Bu[fer 1: Malic acid 0.1 M 

p、~aCl 0.15 M 

pH 7.5 (adjust with 10 N NaOH) 

Washing bu旺er1: 

Buffer 1 + 0.3 % (v/v) Tween 20 

Buffer 2: Buffer 1 + 1 % Blocking reagcnl 

Buffer 3: Tris-HCI (PH 9.5) 

NaCI 

MgCl
2
6H
2
0 

0.1 M 

0.1 M 

50mM 

APPE~DIX 




