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mMsiseioRmuIungu (Helianthus  annuus L) anewusTlagissiulusle-
wanasdmiuldlunssdaiudgnrauuisendu 4 diu deelull (1) nismsrvdeusmewug
munsiuiifilelanara@uuuuund (normal cytoplasm) fissauiidute 33U Aseanle
IwawweLsa (polymerase chain reaction; PCR) Tag/ltlwsiues 3 wiin A9 atpAF, orfH522R wag
orfH873R WinUSinaiunsredeululslanatady atpd uazusnalndifies adeuniunsiu
3701 North Central Regional Plant Introduction Station 10 amﬁ’uﬁj LLaxaﬂaﬁuﬁﬁﬁlﬂm—
wanadudumiu 10A wu3n anewug Pl 420138, Pl 480472 uaz 10A dilalawaradniumiu
Iu'*uz:uw?imaﬁuﬁ: Ames 3225, PI 221693, PI 307831, Pl 318468, Pl 377528, PI 431511, PI
441983 uag Pl 500689 ilslawanaduuni uazladadenateiug Pl 441983 wag 10A dwsu
THlunisnaasanen nzides wazsaulusiananad (2) nisuenTuslananad (protoplast

v ' v

isolation) arniffaiBeddusaunarluniungiu vinsuenlslanarasanifoidossu
gauuazlumunzTuaewug 10A uay Pl 441983 laglyisnisuenlusiananas uazsedu
aududueule cellulase Auandeiu uandlifiuin mawonluslananadanideied-
FuBaUMIEITNITUTZNEUME 1% (W/v) macerozyme waz 1% (w/v) BSA luaisazans
weonlustananast (336 mM KCL, 16 mM CaCl, uas 3 mM MES, pH 5.7) Ungesniagadii
gauugll 25°% Wunan 4 wu. s cellulase 1% (w/v) ngaudwiuniunz Juaienug
PI 441983 iflosaniiuualialidnauluslananadiidingan Ae 1.96 x 10° Wslawanas/
idawde 1 n. luvawiianewus 108 Wsnulslananadaeands 4.24 x 10° Wslananas/
doe 1 n. dleldiznsdeuseneude 0.5% (wA) macerozyme ludnsazansusnldsin-
Waas (308 mM NaCl, 5.37 mM KCL, 41.7 mM CaCl,.2H,0 wag 3.3 mM MES, pH 5.6) Ul
doontfauvadfiguvndl 25° 1Wunan 16 v, 39U 1% (wA) cellulase dwmsumsuen
Tuslawanasianiiloidelu wudn msld cellulase fianuidiudiu 0.1 uag 0.5% (wA) saufu
FBnsfivszneusae 0.05% (w/v) driselase, 0.02% (w/v) macerozyme ag 0.1% (w/v)
BSA Tuansazansusnluslawanad (336 mM KCL, 13.6 mM CaCl, waz 3.59 mM MES, pH
5.7) vngesniawadiigumgil 25% et 16 v wsnzavdmiuaieiug 104 uag
Pl 441983 swddtu Taglidnouluslawanasigean 6.13 uas 881 x 10° Tslawanast/
doe 1 n. mudidu F3nsusnlusTananasilisiuuluslamaradidingaaadmiu
idlaiBeddugoumeiug 10A uanitlaibeluasiug Pl 441983 aethluldlunisudnlusie-

NANFNAIVTUNITNAADUNIZLIAsInazITUSIana1ad (3) na1siwztagelusiawands
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(protoplast culture) niedduseunalumunziu tnzidsdusianatadddiu
soudnaewug 10A uazluslawaranluannatewug Pl 441983 $heiBnsinizides L4
regeneration ag mKM regeneration Fenuvuwiulusiananad 5 x 10° uaz 5 x 10°
TusTomanas/aa, wuin Sifieslustananadddusouvesansius 10A whibuilaiguaginun
TueMSINZEEY TAEMINNEIABIiIeI3Nns Ld regeneration Aianuviuuvulyslananas
5 x 10" Tuslamanas/ua. finsuvawad waziinlalailaegn Ao 44.46 uay 18.15 Wesilgus
auddu luraedlinunisuiavaduaznisiinlalaiidlomisidosdaeifnis mkv
regeneration (4) 5Nt liAnnssaulUsiananad (protoplast  fusion) Taan1sldy
a151adl polyethylene glycol (PEG) dniliAnnssauldslanaransznindlusiananas
Swusaunaneius 10A uwagluslawanadluanateug Pl 441983 lagltseduansdudy
PEG 8000 (0, 10, 20 uaz 30 wWasidus) wazszeznandnihmsnulusianaiad (10, 15 uag
20 W) Aumnareiu wudn mstniinissalusiananadsie 20% (w/v) PEG 8000 lu
ansaza1esulusteanaidn (5% (v/v) dimethyl sulfoxide (DMSO), 90 mM mannitol, 60
MM CaCl, w8z 25 mM slycine, pH 5.6-5.7) Wuan 15 it wnzaudwiuldlunisdni
THAANs5TUsTananas esanviliiin binary fusion g9 (26.16 Wesldus) wawiiin
multi fusion A1 (12.96 Wosldus) egnslsiinu anuan1s3denls Selianunsadnilusie-
wanasliwaudusuiviiauysalld Fudutunouiiddyuarsndusesdnuifunduield
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The followings were the research conducted to generate B-line of sunflower
(Helianthus annuus L.) by protoplast fusion for hybrid production. (i) Examination of
normal cytoplasms of sunflower at the DNA level. Polymerase chain reaction
(PCR) method with three primers (atpAF, orfH522R and orfH873R) was used to
evaluate cytoplasmic genetics at atpA and near atpA gene of 10 sunflower lines from
North Central Regional Plant Introduction Station and a male-sterile line, 10A. It was
found that Pl 420138, Pl 480472 and 10A lines were cytoplasmic male sterile (CMS)
while Ames 3225, Pl 221693, PI 307831, PI 318468, Pl 377528, Pl 431511, PI 441983 and PI
500689 lines possessed normal cytoplasm. Pl 441983 and 10A were selected for
protoplast isolation, culture and fusion. (ii) Isolation of sunflower protoplasts from
hypocotyl and young leaf tissues. Isolation of hypocotyl and young leaf
protoplasts from 10A and PI 441983 lines using various isolation methods and
cellulase concentrations showed that when hypocotyl tissue was used, the
combination of isolation method that used 1% (w/v) macerozyme and 1% (w/v) BSA
in isolation solution (336 mM KCl, 16 mM CaCl, and 3 mM MES, pH 5.7) incubated at
25°C for 4 hours with 1% (w/v) cellulase was the most suitable isolation procedure
for PI 441983 line because it tended to give the highest number of viable protoplasts
(1.96 x 10° protoplasts/g fresh weight). By contrast, 10A line gave the highest number
of viable protoplasts (4.24 x 10° protoplasts/¢ fresh weight) when 0.5% (w/v)
macerozyme in isolation solution (308 mM NaCl, 5.37 mM KCl, 41.7 mM CaCl,.2H,0
and 3.3 mM MES, pH 5.6) incubated at 25°C for 16 hours with 1% (w/v) cellulase was
applied. For young leaf tissue, using cellulase concentrations of 0.1 and 0.5% (w/v) in
combination with isolation method that used 0.05% (w/v) driselase, 0.02% (w/v)
macerozyme and 0.1% (w/v) BSA in isolation solution (336 mM KCl, 13.6 mM CaCl,
and 3.59 mM MES, pH 5.7) incubated at 25°C for 16 hours were the most appropriate
for 10A and Pl 441983 lines, respectively, resulting in the highest numbers of viable
protoplasts (6.13 and 8.81 x 10° protoplasts/¢ fresh weight, respectively). The
isolation procedure that gave the highest numbers of viable protoplasts for

hypocotyl tissue of 10A and young leaf tissue of Pl 441983 were used for protoplast
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culture and fusion. (iii) Culture of hypocotyl and young leaf protoplasts of
sunflower. Hypocotyl protoplasts of 10A line and young leaf protoplasté of PI
441983 line were cultured using different culture protocols, L4 regeneration and mKM
regeneration, and protoplast densities, 5 x 10° and 5 x 10° protoplasts/ml. It was
found that only hypocotyl protoplasts from 10A developed in culture medium.
Culturing protoplasts using L4 regeneration protocol with 5 x 10' protoplasts/ml
density resulted in the highest values of cell division and colony formation (44.46 and
18.15%, respectively), whereas no cell division and colony formation was observed when
using mKM regeneration protocol. (iv) Induction of protoplast fusion by a chemical,
polyethylene glycol (PEG). Protoplast fusion between hypocotyl protoplasts of 10A
line and young leaf protoplasts of PI 441983 was induced using different
concentrations of PEG 8000 (0, 10, 20 and 30% (w/v)) and induction periods (10, 15
and 20 min). It was found that 20% (w/v) PEG 8000 in fusion solution (5% (v/v)
dimethyl sulfoxide (DMSO), 90 mM mannitol, 60 mM CaCl, and 25 mM g¢lycine, pH
5.6-5.7) with 15 min of induction period was the most proper combination for
induction of fusion because of high percentage of binary fusion and low percentage
of multi fusion (26.16 and 12.96%, respectively). However, regeneration from
protoplasts into complete plants which is a crucial step was still unsuccessful,
necessitating additional work to be able to fully exploit the protoplast fusion for

developing useful cybrids in the future.
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1 wswesildlunsasadeumsitlalawanaduunfuasifuntu_
2 Uadwaneiug 38nsusnlustananas wasszauanudutueules cellulase
dmsumsusniusiananasaniededdusounaslumuesiu__
3 wanan Wesiiunauildia wardnuiuluslanananiidia aannisuenlusie-
wanasnileiediuseumunstusanewus___
4 wandm Wosiiudauiddia wazduiulusianananiitin annasuenlusie-
wanaranieldeaduseumunziusieInsuenlsianananiunnaneiu
5 wardn Wesidunnnuiidia wagduiuluslanaaniidia aannisuenlusie-
wanasanieidsdduseumunzJuileldsysuanududueulei cellulase
e e .. S T FTTIN L A S
6 wandm Wosiiusnuidie wagduiuluslananasidin aannsuenlusie-
wanasniaidediusoumung fudleldaeiug Bnmsusnluslananad uas
sesumadudueulesl cellulase Awmndnetu
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wanasiniedelumun useenewus
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