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XAY DUNG QUY TRINH TAI SINH BA CHOI TRUC TIEP TU THAN MAM CAY CAM
SANH (CITRUS NOBILIS LOUREIRQ) PHUC VU CHUYEN GEN
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TOM TAT .

Trong nhifng nam gin day, viéc chuyén gen vao cay cam quyt da thu dugc thanh céng & mét sb
phong thi nghigm. Céc phuong phap chuyen gen vdo cac ciy thubc ho cam quyt bao gom Chuyen gen
true tiép bing dung hop té bao trn, gian tlep théng qua Agrobactermm két hop nudi cdy huyen phi t
bao va sir dung sing ban gen. Hién nay, chuyén gen gian tiép thong qua Agrobacterium v&i nguyén liu
thin mim va mé chua thanh thuc 1a phuong phép chuyén gen higu qua nhét d8i véi cac cdy cam quyt.
Muc dich cua nghién ciru ndy la xy dung hé thong tai sinh phuc M cng tac chuyen gen vao ciy cam
Sanh bang A4 grobacterium thong qua phuong phép tao da chdi truc tlep tir than mém Céc budce chinh cua
quy trinh tai sinh da chdi bao gom: thn mam khoang 20 - 25 ngay tudi duge cit thanh timg doan dat 10
mm sau d6 ding dao va panh bd doc doan than. Miu ciy duge dit trén mai trudng tai sinh cum chdi bao
gbm MS, bd sung 2 mg/l BAP, 5% duimg va 8 g/l agarose. Sau 3 - 4 tudn, kéo dai chéi trén M3 b sung
0.5 mg/l NAA, 0,1 mg/l GA3 va 2 g/l than hoat tinh. Ch01 dom ¢6 chiéu cao 3 - 4 cm dugc tao ré trén moi
trudmg MS b sung 0,5 mg/l NAA. Cay con c6 b ré hoan chinh dugc dua ra trong cham séc trén gid thé
tréu hun trong didu kién nha ludi. Ty 16 tai sinh chdi thu duge 98,5%, hé sé nhén chdi dat 8,6 chéi/doan

than, hidu qua tao ré dat 71,6%, dua ciy thanh cong ra trdng va cham séc trong didu kign nha ludi.

Tir khda: Cam Sanh (Citrus nobilis Loureiro), tdi sinh da choi, thén mdm

MG DAU

Clitrus, tén goi chung cho céc loai cdy 4n qua co
mui, dy [a loai ciy co gia tri dinh dudng va kinh té
cao. Mirc tiéu thy qua ¢é mii binh quin dau nguoi
trén thé gidi dat khoang 16 kg vao nim 2000 (FAO,
2003). San lugng qua cé mui khéng nging tdng va
dat 89,3 tridu tAn vao nién vy 2000 - 2001 trong d6
60% duge tiéu thy & dang qua tuol va 40% sir dung
cho ché bién (Johnson, 2001).

Vidt Nam n3m & trung tAm phat sinh cta nhidu
gidng cdy 4n qua cé mui (V8 Vin Chi, 1997). Dién
tich, san luong ting dang ké trong nhung nam gin
ddy, dat 74.600 ha vao nim 2002 véi san luong
441.800 tin (B§ Néng nghiép va Phat trién Néng
thon, 2002) tuy nhién van chua dép tmg dugc nhu
cdu tiéu thy trong nude., Mot trong nhitng nguyén
nhan dan t6i san lregng qua cé mii cla nudc ta con
thdp la do tic hai cua sdu bénh, dic biét 1a cic bénh
gdy ra boi vi khudn, virus, Hiu hét cac vudm trong
cdy ¢6 mui trong ca nudc déu bi nhiém bénh vang I4
(Greening), cAc ving trong cam quyt tip trung déu bi
nhiém bénh tan lyi (Tristeza) dan t&i dién tich trdng

mdi ting nhung dién tich pha di ciing khéng nhé
(Aubert, L& Thi Thu Hong, 1996)

Céac nghién ciru trude day trén cly ¢ mui chi
yéu tip trung vao k¥ thudt canh tac, tuyén chon va
nhén nhanh ciy ddu déng... Mot sé hudng nghién
clru méi nhur: suu tm va tao giéng sach bénh bing
k¥ thudt vi ghép, bdo quan ngudn gen trong nha ludi
va in vitro, tao qua khéng hat (Ha Thi Thuy, 2005).
Trong khi d6 chua c6 nghién ciru nao vé tao gibng
khang bénh trén dbi trong cam quyt. Vin dé dich
bénh & cly c6 mui doi hoi ching ta phai c6 nhiing
nghién cru co ban v& ngudn gen va chon tao gibng
mai. Sy phét trién ctia cong nghé sinh hoc voi ky
thuat chuyén gen la huéng di méi gop. phan giai
quyet dugc nhitng khé khin néu trén. Pé tién hanh
chuyen gen vao ciy cam quyt cén cé mét quy trinh
tai sinh in vitro hoan chinh véi hiéu suét cao.

Cam Sanh 12 giéng c6 ning sudt cao, chét luong
t5t, kha ning thich tmg rong va dugc trong rong 13i &
cd hai mién Nam, Bic nhw: Vinh Long, Ia
Giang, ...(Trin Thé Tyc et al., 1996; D& Binh Ca,
1996). Hién nay, cay cam Sanh di c6 chd ding vimg
chic trong nganh tréng ciy #n qua c6 mhi va hudng
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toi xuft khdu. M6i day, nhan higu cam Sanh da dwoc
Cuc s hitu trf tué Viét Nam chap nhén.

Xuét phat tir nhitng co s& d6, chling toi tién hanh
nghién ctru *“Xé&y dung quy trinh tdi sinh da chdi trire
tip tir thin mam cdy cam Sanh (Citrus nobilis
Loureiro) phuc vu chuyén gen",

VAT LIEU VA PHUGNG PHAP
Vit liéu
Nguyén lidu thue vit

Hat cia qua chin giéng cam Sanh, Ha Giang do
Vién Nghién ciru Rau qua cung cép.
MGéi trueomg nuéi cdy

Bao gbm céc loai mdi truong; M6 trudmg gieo hat,
cam tmg tao cum choi, kéo dai choi, tao ré (Bang 1),

P& Tién Phiat et al.

Phurong phap nghién ciu

Hat qua chin cam Sanh dugc tich bd ldp vé
ngoai, khir tring b& mjt bing cén 70% trong 1 phut,
rira lai bing nudc cit khir tring, khir tring bing
Javen 60% trong 15 phat, rira lai nhiéu 14n bing
nuéc cdt khir tring, thim khd hat bing gidy thim
khi trl‘mg. Hat dugc gieo trén moi trudng co ban MS
trong diéu kign t8i hoan toan. Khoang 15 ngay sau
khi nay mam, phan than mém duoc loai bo hai 14
mam, phin gbc & va cat thanh timg doan cé kich
thuée 0,4 - 0,7 cm, dit ndm ngang trén mdi trudmg
tao chdi CT1 - CT10. Cym chdi hoan chinh dugc
chuyén sang méi truong kéo dai chdi NGP. Tach
chdi don cé chidu cao 1,5 - 2 cm tir cdc cumn chdi,
chy 1én méi truomg tao r& CRI- CR5. Ciy con in
vitro ¢6 b ré hoan chinh dugc dua ra tréng trong gi4
thé va chim s6c trong diéu kién nha luéi.

Céac mb nudi cdy duoc dt trong didu kign nhigt
d6 25 £ 2°C va ché d6 chiéu sang 16 W/8 gitr t6i voi
cudng dé anh sang 2000 lux.

Bang 1. Cac logi mdi tredng st dung trong tai sinh cay cam Sanh.

Mbi trurdrng

Thanh phén

Gieo hat (MS)

Cam (ng tao cum chdi tir than
mém (CT1 - CT10)

Kéo dai chdi (NGP)

Tao ré (CR1 - CR5)

MS + 30 g/l sucrose + 9 gl agarose, pH 5,8

MS + BAP (0 - 3 mg/l) + Kinetin (0 - 2 mg/l} + NAA (0 - 0,2 mg/l) +50g/l
sucrose + 9 g/t agarose, pH 5,8

MS + 0,5 mg/l NAA +0,1 mg/l GA3 + 2 g/l than hoat tinh + 30 g/l
sucrose + 9 g/l agarose , pH 5.8

MS + NAA (0 - 1,5 mg/l) + 1BA (0 - 0,5 mg/l) 30 g/l sucrose + 9 g/l
agarose, pH 5,8

MS: Méi tredng co ban clia Murashige va Skoog (1962).

KET QUA VA THAO LUAN

T4i sinh cym chdi trwe tiép tir thdn mam

Thin midm cdy cam Sanh khoang 20 - 25 ngay
tudi dige st dyng lam nguyén liéu tai sinh. Giai doan
ndy than mém chua hoa gd, cic md chua biét hoa
hoan toan dic biét 14 md phan sinh twong tfing tao
diéu kién thuan lgi cho tai sinh. Céc cdng bd vé tai
sinh va chuyén gen ghn ddy trén cidy ho cam quyt,
nguyén lién duge cAc tic gia sir dung chi yéu 13 thin
mém (Yang ef al., 2000; Changhe et ol., 2002; Kayim
et al., 2004). Sau khi loai bo hai 14 m&m, phin géc r&,
than mim dugc cit thanh timg doan ¢6 chidu dai 0,4 -
0,7 mm va dat nim ngang trén méi trudmg cam tmg
tao cum chdi. Sau 16 - 22 ngay, mét sb miu cly bit
dAu xut hién cac chdi tai didm cit & hai dAu, qua trinh
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bat chdi két thiic sau khoang 3 tuén. Trong thi nghiém
ndy, 10 t6 hep chét didu tiét sinh trudng duge st dung
cho viéc cam Umg tac cum chdi, muc dich kich thich
mé phan sinh twgng ting biét héa thanh cac chdi bét
dinh. Hiéu qua cta cac td hop cong thirc khic nhau
duge thé hign rd qua chi tiéu ty 1& bt chdi, sb chdi
trung binh/méu cdy (Bang 2).

Toan b 10 td hop chét diéu tiét sinh trrong voi
sy két hop cila ba chit BAP, NAA, kinetin & cac nbng
do khdc nhau déu c6 kha néng kich thich méu cdy tao
chdi. Tuy nhién, ty 1§ tao chdi ¢6 sy chénh léch lon
giita cAc cong thirc, dao déng tir 15,8 - 82,6%. Thip
nhét 14 cong thirc 1 (0,5 mg/l BAP), ty 18 dat cao nhét
& cing thire 5 (2 mg/| BAP). Trong khi d6 & cong thirc
déi chimg, mdi truémg MS co ban khéng ¢6 khi ning
kich thich tao chdi tir than mam.
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Xét v& hidu qua riéng biét cia hai chit kich
thich tao chdi thudéc nhém cytokinin chiing toi
tha‘iy ring BAP dem lai hiéu qua cao hon kinetin &
chng ndng d6 sur dyng (cbng thirc 5 - 2 mg/l BAP
vd cdng thae 10 - 2mg/] kinetin). Khi sir dung
riéng bi¢t BAP thu duoc két qua tbt hon so vdi
viéc sir dung két hop v6i NAA hay kinetin, Mot
chi ti€u quan trong dé danh gia higu qua téi sinh la
s6 chdi trung binh thu dugc trén miu cdy. Sé chdi

dat nhidu nhit & cong thirc 8 (5 5 chbdi/miu) tiép
dén 1a cdng thic 5 (4,5 chon/mau) Cong thu'c Iva
10 cho duy nhit mét chdi trén mét mau cﬁy &
cong thire S, ty 18 tao chdi hon 80%, s chdi trung
binh 4,5 chél ¢6 nhiéu miu cly xuft hi¢n chdi &
c4 hai dau cit, cac chdi ddng ddu va sinh truong
nhanh. Vi vy, méi trudng nay duge sir dung cho
Vlf;c tao cum chdi cam Sanh trong cac nghién ciru
tiép theo.

-

Bang 2. Anh hwdng ctia chat didu tiét sinh tréng toi kha nang tao cum chdi cam Sanh.,

Céng thire BAP (mg/l) NAA (mg/l) '?::;}l';‘ Ty 1§ (‘22; chdi 86 chol trung
BC - - - 00 -
CT1 0.5 ; 15,8 1,0
cT2 0,75 : 02 30,4 15
cT3 1,0 ; 56.7 2,5
CT4 10 - 0,2 52,5 2,2
cTs 2,0 . 82,6 45
CcTe 15 . 02 61,3 2.8
cT7 2.0 0.2 28,5 32
CT8 30 0.2 20,0 5,5
cTo 1,0 . 1,0 49,2 2,5
CT10 . . 2,0 24.4 1,0

BC: Bbi chirng, CT: Cong thire.

Anh huéng ciia chiéu dai miu cdy t6i kha ning
tao chéi cdy cam Sanh

Trong nghién ciru trén, ching tdi nhdn thiy
trong ciing m{t cbng thirc, nhitng doan than c¢é sai
khac lon vé chidu dai c6 bidu hién khac biét vé kha
nang tao chdi (s6 chdi trung binh, mire 45 ddng déu
gitta c4c chdi...). & thi nghiém nay, chiing t3i sir
dung cdc doan than cé chiéu dai khic nhau (5; 7; 10;
12 mm) nhim xéac dinh chidu dai miu cy thich hop
cho tdi sinh cy cam Sanh (Bang 3).

Ty 1& bét chdi it c6 sy bién dong giita cac cong
thire, dao ddng tir 82,7 - 89,5%. Diéu nay mdt 1in
nita khing dinh hiéu qua ctia méi trudng tai sinh
chdi dd chon & thi nghiém trén. Véi chidu dai miu
Smm, doan than chiu tac djng lém cia vét thuong &
hai diu va méi trudmg nudi cly gy ra hi¢n tugng
miu chét (2,8%). Khi theo ddi vé tdc d bat chdi,
chung t6i thiy rdng: v&i kich thudc tir 5 - 12 mm,

doan thén ¢6 chiéu dai ting c6 kha ning bat chdi
sém hon. Céc doan thin cé chidu dai 12 mm bit
dau bat chdi chi sau 16 ngdy. Trong khi do, doan
than 5 mm bit dAu bat chdi sau 20 - 21 ngay. Diéu
nay cé thé giai thich do anh huéng caa dinh dufirng
va lugng hode mdn ndi sinh chira trong miu cdy
khac nhau. $6 chdi trung binh thu dugc dao dong tir
3,2 - 5,6 chdi trén mot miu cay Cic chdi tao duge
& doan than Smm nhd va phat tridn chdm, & doan
thin 12Zmm e hién tuwong wu thé ngon, chdi bat
trude phat trién nhanh va trc ché cac chéi khdc phat
trién, mét s& mAu chi c6 mdt chéi phat trién. Vi
véy, o kich thudc méu cdy nay, cac chdi phat trién
khéng dbng déu va sb chdi trung binh ciing giam.
Hiéu qua tai sinh cum chdi cao nhét thu dugc véi
cac doan thin cé chidu dai 10 mm (ty [é tai sinh
89,5%, s& chdi trung binh 5,6 chdi). Két qua nay
cling phit hop v6i két qua nghién ciru ciia Bond va
Roose (1998).
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D3 Tién Phét ef al.

Bang 3. Anh hwding ca kich thwée miu t6i higu qua tao cum chéi.

Chiéu dai mau Ty mluchét  Ngay bit ddubat Ty 16 mdu bat Sé chéi trung
(mm) (%) chdi chdi (%) binh/méu
5 238 20-21 827 32
7 0,0 18-19 86,2 40
10 0,0 17 89,5 56
12 0,0 16 85,4 3,8

Niing cao hiu qua tao chdi bing viée bd d6i miu ciy

Theo nghién ctru vé giai phAu mé ctia Pena va
ddng tac gia (2004), chi cé md phan sinh tugng ting
méi ¢6 kha ning biét héa thanh cac chdi cam quyt.
Phin md phan sinh nay nidm & l6p thir hai bén trong
nhu mé vé (pith) va sit ngay bén trong 13 md gb
(xylem). Diéu ndy dugc chimg minh trong thi
nghiém cam img tao cum ch0| Khi cit ngang thin
médm, md phén sinh tuong tang duge 16 ra & hai dbu
mAu cy. Chinh vi vy, cic chdi chi hinh thanh & hai
d4u doan than.

Trong thi nghiém nay, viéc ting tiét dién cia mé
phén sinh tuweng ting dugc thuc hién bing céch bd
doc doan thin cia bén cong thirc chidu dai mau & thi
nghiém trén (Bang 4).

Khi bd doc miu cdy, chiéu dai doan than hiu
nhu khéng anh hudng toi tée d6 bit mdm tuy nhién

ty 16 miu bat chdi lai c6 bién dong 1én. O cac chiéu
dai 5; 12 mm, ty ié bat chdi déu giam so véi khi
khéng bd doc do ty 18 miu chét ting 1én. G doan
than 12 mm, mAu chét chii yéu do téc dong cia thao
tac, miu qua dai, gdy tdn thuong nhidu.

Hiéu qua tao chdi dugc nang lén rd rét khi tang
tiét dién nhu mé tugng ting. S8 chdi trung binh dao
d6ng tir 4,3 - 8,4 chdi/miu cly, chdi phat trién ddng
déu, khong c6 hién tugng don chdi, Cac chdi hinh
thanh, phan bd déu theo chidu dai miu chy tai cac vi
tri md phén sinh duge 1§ ra. biéu nay dic biét quan
trong cho viéc chuyen gen sau nay vi tang tiét dién
md phan sinh tuong tﬁng lam tfmg bé miit tiép xic va
xAm nhiém ciia vi khuén & giai doan bién nap. Kha
nang tao cum chdi cao nhét khi sir dung doan than c6
chiéu dai 10 mm (ty & bat chdi 98,5%, sb chdi trung
binh 8,4 chéi/miu ciy), thao tic bd doc thin kha
thudn lgi.

Bang 4. Nang cao hiéu qua tao cym chdi bang viéc bd doc mau chy.

Chle;.lmd:‘I) maéu Ty lé r;::)u chét Ngay bcér:bdiau bat Ty':l;i.-1 2:?:/&0 )bat S chdi trung binh
5 8,5 18- 19 67,5 4.3
7 0,0 18 87,3 57
10 0,0 18 98,5 84
12 4.3 18 68,7 6,2

Kéo dai chdi cam Sanh

Sau 4 tudn trén méi trudng tao cum chdi, cac
chdi don da hinh thanh rd vé&i 2-3 14 that. Néu tiép
tuc duy tri trén méi trudng ndy, cac chdi don c6 xu
huéng phét trién chim lai, ryng 14 va xuft hién cac
chdi nach. Tuy nhién, kich thwéc cha timg chdi don
chua dam bao cho viéc tach riéng khoi cym chdi. Vi
viy, chiing t8i chuyén toan bd cum chdi sang méi
trromg kéo dai chdi NGP, véi sir ¢6 mit clia NAA va
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GA3 gitp chdi don tang tréng vé kich thudc va
chiéu cao,

Trén mbi trudng kéo dai chdi (NGP), céc chdi
don phét trién déng ddu, chdt luong tbt, khéng co
hién twong wu thé gilta cic chdi. Sau 6 tudn trén mdi
trudng nay, ching t6i dé thu duge nhimg chdi don c6
kich thudc dbng ddu 4 - 5 cm véi S - 6 14 thit. Cac
chdi don ndy dam béo tiéu chudn dé tach khéi cym
chdi va tao iy hoan chinh,
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Anh hwéng cia chét didu tiét sinh truréng téi kha
niing tao ré ciy cam Sanh

Cam quyt 1a mét trong nhitng dm tugng khé tac
ré trong nudi cdy mé ddc biét tao ré cay sau chuyén
gen. Theo céc cong trinh nghién ciru cda Bond va
Roose (1998); Yang va dong tac gia (2000); Kayim
va dbng tac gia (2004), d8 dua cay ra diéu kién bén
ngoai, cac tic gia chi yéu diing phuong phap vi ghép
(grafting). Tuy nhién, phrong phap nay cidn cé
nhimg diéu kién tdi wu trong khi vi ghép va kho ap
dung véi sé luong 16m. Theo nghién ciru cla
Gutierrez va ddng tac gia (1997); Ha Thj Thay
(2005), NAA co tac dung tdt trong viéc tao ré cdy
cam quyt i vitro. Trong thi nghiém nay ching toi sur
dung céc ndng dd khac nhau clia NAA, IBA cho viée
tao ré ciy cam Sanh, két qua tdng hop trén bang 5.

Theo chidu ting cua nong do NAA tée 46 ra
ré, s6 r& trung binh va ty 1§ ra ré tang lén. Tuy
nhién, chét hrong r& khéng tusn theo quy ludt nay.
Khi ndng d¢ NAA cao (1 - 1,5 mg/l) ré cay cam
Sanh phét trién khéng binh thudmg, bién dang,
phat trlen chim. & ' cong thic dbi ching (MS co
ban), tbc d6 ra r& rit cham, ty 1é ra ré thap
(16,4%), toan by cac chdi chi c6 mét r& don, chét
lurgng kém. Hidu qua kich thich ra ré cia IBA thip
hon nhiéu so véi NAA & cung mot ndng do sor
dung (CR3-17,8% so véi CR2 71,6%), so v6i cong
thire dbi chimg cling khdng c6 sy khac biét rd rét.
Viéc bd sung 0,5 mg/l NAA vao mdi trudng nudi
cy da nang cao hi¢u qua tgo re cdy cam Sanh, ty
18 ra ré dat 71 6% sau 7 tudn, s6 ré trung binh 3,0
va chit Jugng ré tbt, cdy sinh trudng khoe, dam
bido cho viéc ra ciy ¢ vudn uom.

Bang 5. Anh huwéng cla chét didu tiét sinh tredng 16 khd nang ra ré.

NAA IBA . = s
et (mgh)  (mg) Tylerare (%) Sung  Chitluong ré
2tudn  4tudn  6tudn 7 tudn binh
BC - - 0,0 0,0 3.5 16,4 1,0 +4
CR1 0,2 - 0,0 8.0 295 325 1,8 +++
CR2 0.5 - 65 32,0 66,2 71,6 3,0 +++
CR3 1.0 - 12,5 543 68,3 74,2 3,0 +
CR4 1.5 - 19,0 73,7 81,5 81,5 45 +
CR5 - 0,5 0,0 0,0 11,5 17.8 1,0 ++

+++; R& vang nga t&i vang dam ngén, déu, khéng bién dang; ++ R& don, gion, dé gdy, c6 loai rdt dai: +: Ré& bj
bién dang, phinh to mong nwéc; £C: Béi chirng (MS co ban).

Kha nang phit trién ciia ¢y cam Sanh trong didu
ki¢n nha hréi

Nhim muc dich hoan thién quy trinh tai sinh
phuc vu chuyén gen, danh gid hiéu qué cia hé théng
ti sinh, cdy in vitro dugc dua ra tréng cham s6¢
trong dleu kién nha lugi. Cam quyt 1a logi cay ré
nim, rat sg (ing va diéu kién dit khong toi xbp (Trén
Thé Tuc er al., 1998), vi vy dé ra cdy thanh cong
cin lya chon duge gia thé thich hop. Ba loal gia thé
dét, cat, triu hun duoc sit dung két hop va riéng ré
trong thi nghiém nay nhim tim ra gi4 thé thich hop
nhét cho viéc ra ciy cam Sanh in vitro (Bang 6).

Vi wu thé toi xdp, giir 4m tét, gid thé triu hun
td ra uu viét hon ca, vdi 100% so cly dua ra sdng
sot, cdy sinh trudng nhanh. Sau 3 tuin, khoang 50%

s6 cdy c6 14 mé&i xudt hién, bd 4 xanh sang. & hai
loai gia thé cén lai, ciy con chét chi yéu do hién
tuong thm ré, ciy héo va va chét, dac biét la gia thé
dét:cat:triu, céy con song sot sinh trugmg cham, bé 14
vang. Sau 5 tudn, ciy con xuét hién re¢ va 1a méi
drgc bd sung phan boén vi sinh tong hop, dit min
giup cdy sinh trrémg nhanh va thich tmg véi diéu
kién tréng trot

Bang 6. Anh hwéng cia gia thé toi ty 18 séng.

Gia thé Ty 1é séng s6t (%)
Trau hun 100
1/2 cat + 1/2 tru hun 75,56
1/3 cat + 1/3 trau hun 20.0

+ 1/3 dét
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D3 Tién Phat er al.

K L

Hinh 1. Minh hoa cho quy trinh t4i sinh da chdi cay cam Sanh. A: Cay mim cam Sanh 25 ngay tudi; B: Cym
chdi thu dugc & cong thire CTS; C: Cym chdi thu duge & cong thirc CT8; D: Chéi hinh thanh trén cac doan
thén sau khi bd doc; E: Chéi hinh thanh trén cdc doan than khéng bd doc; F: Cac cum chdi diroe kéo dai; G:
Cum chdi cam Sanh dugc tach ra; H: Cay cam Sanh trén méi trudmg MS (DC); I; Cay cam Sanh trén moi
truong CR2; K: Céy cam Sanh trén méi trudng CR3; L: Cdy cam Sanh trong nha ludi.
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KET LUAN

D3 xdy dung va hoan thién hé théng tii sinh in
vitro ciy cam Sanh bing viéc tao cum chdi tryrc tiép tir
doan than mam. Hiéu sufit tao cum chdi dat 98.5% véi
hé s6 nhan 8.4 cay tai sinh/ mét doan thén bd dbi 10
mm. Quy trinh duge minh hoa bang hinh 4nh & hinh 1.

Lot cdm on: Cong trinh ndy duoce hodn thanh trong
khudn khd dé tai KC04.03/06-10 thuge Chiong trinh
Nghién cibu va Phdt trién Cong nghé Sinh hoc, cdp
Nha nude, giai dogn 2006 - 2010.
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AN EFFICIENT PROTOCOL FOR PLANT REGENERATION OF CAM SANH (CITRUS
NOBILIS LOUREIRO) VIA MULTI-SHOOT INDUCTION FROM EPICOTYL

SEGMENTS

Do Tien Phat!, Nguyen Chi Mai', Dang Hoa Hieu’, Le Van Son’, Chu Hoang Ha', Le Tran Binh""

!Insitute of Biotechnology
’Hanoi University of Science, VNU

SUMMARY

Citrus transformation has now been achieved in a number of laboratories by various methods,
including the direct uptake of naked DNA by protoplasts, the Agrobacterium-mediated transformation of

* Author for correspondence: Tel: 84-4-7564691; Fax: 84-4-8363144, E-mail: binh{@ibt.ac.vn
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embryogenic suspension-cultured cells and particle bombardment of similar tissues. At present the use of
seedling or juvenile plant explant tissues and an Agrobacterium-mediated transformation is the most
efficient method for producing transgenic Citrus plants or plants of the more regenerable Citrus relative.
Therefore, the purpose of this study is to develop a culture system for Agrobacterium tumefaciens
mediated gene transformation in Cam Sanh (Citrus nobilis Loureiro) through multi-shoot induction
method. The multi-shoot induction protocol includes the following major steps: 10 mm epicotyl stem
segments were cut from 20 - 25 days old seeding and cut longitudinally: explants were placed on
germinating medium containing Murashige and Skoog’s (MS) salts, 2 mg/l BAP, 5% sucrose and 8g/l
agar. Shoot differentiation was observed in 3 - 4 weeks after transfer onto shoot elongation medium
containing MS supplemented with 0.5 mg/l NAA, 0.1 mg/l GA3 and 2 g/l activated charcoal; for rooting,
3 - 4 cm long shoots were cultivated on root induction medium containing 0. 5 mg/1 NAA; rooted plants
were transferred onto soil in green house. The frequency of plant regeneration was 98.5%, the average
efficiency for regeneration was 8.4 regenerated shoots per epicotyl stem segment, the frequency of plant
tooting was 71.6% and then plantlets were successfully transferred into soil in greenhouse condition.

Keywords: Cam Sanh (Citrus nobilis Loureiro), epicotyl stem, multi-shoot regeneration
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