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VAI TRO CUA AUXIN TRONG SU HINH THANH PHOI THE HE LUA
(Oryza sativa L..)

Cao Minh Phuong, Phan Ng6 Hoang va Bui Trang Viét
Khoa Sinh hoc, Trudng Pai hoc Khoa hoc Ty nhién — PHQG-HCM
(Bai nhdn ngay 15 thdng 10 nam 2002, hoan chinh sita chita ngay 03 thdng 12 ndm 2002)

TOM TAT: Hat lia trudng thanh Oryza sativa L. cv. VND 95-20 dugc ding lam vat ligu. M6
seo dugc tao trén méi truong MS chita 2,4-D 2mg/l, NAA 1mg/l va BA 0,5mg/l. M6 seo sau dé
dugc chuyén sang méi truong MS khéng hormon cho su sinh phéi thé hé. Su di chuyén hitu cuc
ciia auxin 6 vai tro diéu hoa quan trong sy sinh phéi thé hé. PE nghién citu su di chuyén ciia
auxin, ching t6i udc lugng auxin trong nita trén va nita dudi ciia mé seo. Cdc phuong phdp

sdc ky trén gidy, sinh trdc nghiém drep tiéu Oryza, va trdc nghiém Salkowsky duoc ding dé
chiing minh va cé ldp auxin.

T khéa: auxin, di chuyén hiru cue, mé seo, Oryza sativa, sinh phéi thé hé.

MG PAU

Trong céc bai bdo trudc, chiing t6i da trinh bay két qua vé sy tao mé seo tit hat hia
trudng thanh va thu nhan phdi thé hé it mé seo, su tao dich treo t&€ bao tit mb seo va thu
nhén pho6i thé hé ti dich treo t€ bao (TrAn Thi Bich Trinh va csv. 2000, Poan Thi Phudng

Thiy va csv. 2002). Trong bai ndy, chiing t6i tim hi€u siu hon vé hoat d6ng clia auxin trong
quaé trinh sinh ph01 thé hé Iia tit mé seo.

VAT LIEU VA PHUONG PHAP

Vit liéu
M6 seo 2 tuin tudi dudc tao tit hot lia VND 95-20 trén méi trudng: MS véi 2,4-D

2mg/l, NAA 1mg/l va BA 0,5mg/l.

Phuong phap
Sy thu nhan phéi thé hé

M5 seo 2 tudn tudi dugc dat trén moéi trudng MS (Murashige and Skoog 1962), khéng
c6 'chat diéu hoa ting trudng thyc vét hodc theo chiéu diép tidu — phdi nhil (D — P), hoic
theo chi€u phéi nhil — diép tiéu (P — D) (hinh 1). St nudi c8y dudc thuc hién & diéu kién:
nhiét d6 28 +2°C, cudng d6 chi€u sang 2500 + 500lux (12 gid/ngay) va 4m do: 72%.
Quan s4t hinh théi gidi phiu

Thyc hién cdc 14t cit ngang va doc qua khdi seo, theo thi gian k€ tir khi chuyén
khé1 seo sang méi trudng MS (theo hudng P — D) (hinh 1). Cac l4t c4t duge nhudm 2 mau
(d6 carmin va xanh iode) va quan sat dudi kinh hi€n vi.
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Hinh 1: Céc kiéu dit mé seo trén moi trudng MS va céc kiu cit ngang va doc qua
mb seo d€ quan s4t. _
Po hoat tinh cdc chit di€u hoa ting trudng thyc vat

Céc chét diéu hoa tang trudng thuc vat dudc ly trich va phan doan biing phudng phép
sdc ky trén gidy Whatman s6 1 (12x24cm), dung méi di chuyén isopropanol:amoniac:nudc
theo ti 1& thé tich 10:1:1. Hoat tinh auxin va acid abcisic dudc xdc dinh nhd sinh tric nghiém
khiic cit diép tiéu, cytokinin nhd sinh tric nghiém t& diép dua chudt va giberelin nhd sinh
tric nghiém tru ha diép xa 1ach (Bui Trang Viét 1992).
X4c dinh vi tri ciia 2,4-D, NAA va IAA trén gify sdc ky

10ml dung dich 2,4-D 0,2mg/l hoic NAA 2mg/l (dya theo thi nghiém sd khdi) dudc
trich va ¢6 1ap trén gidy sic ky theo phudng phap ly trich chat di€u hoa ting trudng thuc vét.
Vi tri clia NAA va 2,4-D trén gidy sic ky dude nhidn biét bing sinh tric nghiém khiic cit
diép tiéu. Riéng IAA, ding 1ml IAA 50mg/l chdm tryc ti€p 1én gidy séc ky, vi tri IAA trén
gidy sic ky dudc nhan bi€t biing trdc nghiém héa hoc vdi thudc thit Salkowsky, IAA cho
mau hdng véi thudc thit (Machlis and Torrey 1956).
Cutrng d9 hé hép

Cudng d6 ho hip cia khéi mé seo duge do bing may Warburg, dya trén sy hap thu
0, bdi mé thuc vat, va dugc tinh bing plO,/gTLT/gid.

KET QUA
Sy thu nhén phoi thé hé

Sy thu nhin phéi chi xdy ra & cach dit P — D. Véi cach dat nay, mo seo héa xanh
sau 2 tudn nudi c&y va cho cdy con sau 4 tuin (4nh 1). & cich dat D — P, khéi seo bit ddu
héa den t phin ti€p xiic v4i moi trudng & tudn 2; sy héa den hoan toan & tudn 4. Vily do

" ndy, t4t ca cdc két qua dudc trinh bay dudi ddy déu tX sy nudi cy theo céch dat P — D.

Quan sit hinh thdi gidi phdu

Khi cit doc qua mé seo 2 tuln twdi (ngay trude khi dit mé seo trén méi trudng MS,
dé tao phoi thé hé) (Anh 3), ta d& dang phén biét 14n lugt céc viing sau: viing ti€p xiic véi
diép tiéu héa den; viing t& bao kéo dai vdi hé thdng mach da xudt hién theo hudng D—P;
viing t& bao dam dic, ding kinh; va viing ti€p xiic véi phdi nhii vdi céc t€ bao dai, sinh sin
manh mdt cdch khéng trdt tw (ving ndy huéng 1&n trén khi dit mo seo trén mdi trudng MS).

& cdc 14t cit ngang hay doc qua khdi seo, cic vét hé théng mach da xuat hién ngay
tit ngay O (dnh 2 va 3). Hé th6ng mach ngdy cang 1 theo thdi gian (4nh 4). Phoi hinh clu
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xuit hién & ngay 5 (dnh 5), phdi hinh chiy & ngay 7 (dnh 6), d4n tdi sy hinh thanh ciy con &

tuén thit 4 (dnh 1).

Vi tri cia cdc chat diéu hoa ting trudng thyc vat

Sinh tric nghiém khiic cit diép tiéu chitng minh NAA hién dién 8 Rf 0,5 — 0,7, trong
khi 2,4-D hién dién & Rf 0,7 — 0,9 (bang 1). Vi thudc tht Salkowsky, IAA hién dién 3 Rf

0.4 -0,5.

Bédng 1: K&t qua sy ting dai diép tiéu lda vdi 2,4-D 0,2mg/l hay NAA 2mg/l.

Rf Chiéu dai diép tiéu lia (mm)
NAA 2 mg/l 2,4-D 0,2 mg/l
0,0-0,1 2,40+0,10 233+0,01
0,1 -0,2 241 +0,11 2,41 +£0,11
0,2-0,3 2,44 +0,10 2,35 £0,05
03-04 2,34 £0,12 2,39+£0,12
04-0,5 2,29 £0,12 235 +0.15
0,5-0,6 2,46 £ 0,07 2,26 £0,08
0,6 - 0,7 2,47 + 0,07 2,36 £0,10
0,7-08 2,40 0,10 2,66 + 0,20
0.8-09 238+0,16 2,58 + 0,12
09-1,0 2,36 £0,15 227 +£0,06

Hoat tinh cdc chat diéu hoa ting trudng thyc vt trong sy tao phéi

Hoat tinh t6ng cdng cla auxin trong mé gidm déan theo thdi gian, trong khi hoat tinh
cytokinin ting. Acid abcisic chi xu4t hién & ngay 7, giberelin khéng dugc phét hién trong
khodng thdi gian khao sit (bang 2).

Bang 2: Ham lugng cdc chdt diéu hoa tdng trudng thuc vat trong mo seo theo
thai gian trén moi truong MS.

Thdi gian Hoat tinh (ug/gTLT)
(ngay) Auxin Cytokinin Giberelin | Acid abcisic
0 284+£18 43 +0,8 - -
3 21525 4,7405 - -
5 247 +4.6 5,6+04 - -
7 20,4 +£3,0 7,8+0,8 - 8,4 £0,7

(-), khéng duge phat hién

Hoat tinh auxin & nita trén khdi seo (phidn D) thdp hon nita dudi (phan P) va gidm
din theo thdi gian. Trong khi d6, hoat tinh ciia cytokinin & phdn D cao hon & phén P va ting
dén theo thdi gian. Acid abcisic chi xu4t hién & phin D sau 7 ngay nudi cdy trén moi trudng
MS. Giberelin khdng xuit hién trong khodng thdi gian 0-7 ngay nudi ciy (bang 3).
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Bdng 3: Sy thay d6i hoat tinh cdc chdt diéu hoa ting trudng thyc vat § phin D va P
ciia khdi seo theo thdi gian.

Thdi | PhAnmé | Hoat tinh chat diéu hoa ting trudng thuc vét (ug/gTLT.)
gian SE0 Auxin Cytokinin Giberelin A. abcisic
(ngay)
0 P 21+24 5,8+0,6 : =
D 3THZ0 32505 - -
3 P 20 k2S5 54109 - -
D 2817 4,410,8 - -
3 P 17+£3,0 5,8+0,4 - -
D 25120 43105 - -
7 I 16+2,8 9,1£0,9 - 7.3:+0.8
D 24.£3,2 Ta k0,7 -

Né&u ding sinh trdc nghiém khtic cit diép tiéu d€ do hoat tinh auxin cla chét trich t¥
mb, & céc vi tri trén-gidy sdc ky tuong ¥ng v4i IAA (Rf0,4 - 0,5), NAA (Rf 0,5 - 0,7) va 2,4-
D (Rf 0,7 - 0,9), két qué cho thdy: IAA ting dén tit ngdy 0 d€n ngay 5 va gidm manh tit ngdy
5 d&n ngay 7, trong khi NAA khd bén trong thdi gian khao st va 2,4-D hiu nhu khéng ddi tix
ngay 0 dén ngay 5 nhung gidm ti¥ ngay 5 d€n ngay 7 (bing 4).

Bdng 4: Su thay déi hoat tinh clia IAA (Rf 0,4-0,5), NAA (Rf 0,5-0,7) va 2,4-D (Rf
0,7-0,9) trong md seo theo thdi gian.

Tho1 gian Hoat tinh (ug/gTLT.)
(ngay) TAA NAA 2,4-D
430£0,11 8,17 +0,22 5,16 £0,24
3 538 +0.26 8,60 £ 0,22 6,02 £0,30
5 6,24 +0,26 6,88 + 0,24 6,45 £0,30
7 3,87 £0,30 8,60+0,13 3,87 +0,19
Cutng do hé hip

Cudng ¢6 ho hdp clia mé seo gidm dén theo thdi gian tif khi mé seo dugce dat trén moi
trudng MS (bang 5).

Bang 5: Cudng db ho hdp cia khdi md seo trén mdi trudng MS theo thdi gian nudi

cay.
Thdi gian (ngdy) Cudng d6 ho hap (uO,/gTLT/gid)
0 359+1,7
3 302 +2,2
5 I81+15
& 14,5+2,1
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THAO LUAN

Su xuflt hién sém clia hé th6ng mach trong khéi mé seo, ngay tir trudc khi dit mé seo
trén moi trudng MS (d€ tao phoi thé he), cho thiy mé seo 2 tudn tudi dudc ding trong thi
nghiém 12 khdi m6 khong ddng nhéat. C6 1€ sy hinh thanh hé thdng mach niy do auxin (ti
diép tiéu) di chuyén hudng géc quyét dinh, khéng phéi do su khuéch tdn ciia c4c auxin nhin
tao (NAA va 2,4-D) tf méi trudng di I&€n. Sy di chuyén hitu cuc hudng géc cla auxin trong
céc chdi xdy ra ¢ t6c do khodng 6mm/gidy (Estelle 1998). Hé thdng mach ndy c6 16 xust
hién tif cdc t€ bao séng & viing ti€p xic vdi diép tiéu trude khi ¢6 sy hda den.

Trén mdi trudng MS, phéi xudt hién theo cich dit P—D, ¢é 18 tit viing t& bao c6 t&
bao chit ddm dic (c6 dic tinh sinh phdi), bén dudi cic t&€ bao kéo dai (khdng cé dic tinh
sinh ph6i). Phéi khéng thé€ xuit hién theo cdch diat D — P, vi trong trudng hdp ndy, viing t&
bao héa den hudng 1€n trén, va phoi khdng thé hinh thanh tit mit ti€p xiic V8i mbi trudng
(khéng d4 oxygen). Binh thudng, khi phéi xuat hién, tinh hitu cuc mdi s& xuit hién.

Tudng tu nhu k€t qua clia Trin Thi Bich Trinh va csv. (2000) & dong lia Biing Ngoc,
auxin trong khéi sco gidm dén, trong khi cytokinin ting din theo thdi gian cho tdi ngay thit
7, khi xuét hién ph6i hinh chdy (badng 2). Sy gidm ham lugng auxin c6 18 12 nguyén nhin
chinh ciia sy gidm cudng d6 h6 hdp (bdng 5), va thudng dudc nghi 12 do sy gidm hay loai
auxin trong méi trudng nudi cAy (Aloowalia 1991, Komamine et al. 1992).

Trén mdi trudng MS, auxin clia nita trén khéi seo (phidn P) thdp hdn, trong khi
cytokinin cao hdn, do dé ti 1€ auxin/cytokinin thap hdn, so vdi nita dudi (phdn D). Ciing véi
dac tinh hinh thdi cda m6 seo (mit P khéng ¢ ving t€ bao héa den), su khdc biét vé ham
lugng clia auxin va cytokinin nhu th€ gép phin lam d& dang cho su tao phéi tit mat trén khéi
seo.

Néu giberelin khong dudc phat hién cho tdi ngay 7, thi acid abcisic xuat hién 16 rang
¢ ngay ndy t¥ nita trén (bdng 2 va 3). Trong nhitng nim gin ddy, ngudi ta tin ring néu
giberelin cdn thi€t trong giai doan ndy mam cla hdt, thi acid abcisic cAn thi€t trong su phat
trién phoi, dac biét trong giai doan trudng thanh va tich ldy chat khé (Bii Trang Viét 2000).

Sy phén doan (trén gidy sdc ky) va phét hién (tric nghiém sinh hoc hay héa hoc) céc
cdc chét diéu hoa tang trudng thye vat: IAA (do thuc vat tao ra), 2,4-D vd NAA (chat ngoai
sinh dugc cho vao mdi trudng tao md seo) cho thdy: 2,4-D va NAA kh4 bén trong mé thuc
vat, trong khi IAA dudng nhv gia ting lién tuc cho t8i ngay 5 (khi phéi hinh cdu xuét hién),
va sau d6 mdi giadm tif ngay 7. Nhu véy, phéi ching ¢ dong lia VND95-20, giai doan ti t&
bao thé hé t8i phdi hinh cAu khéng cn sy gidm auxin (IAA va cdc chit ngoai sinh)? Phai
ching sy gidm tf ngdy 7 14 do su di chuyén hifu cuc clia auxin da dudgc thiét 14p? Va phai
chiing sy di chuyén hitu cyc clia auxin cin thi€t cho su hinh thanh cd quan phdi (X ngay sau
giai doan ph6i hinh cau)? Theo Cohen (1993), sy thay d6i ham lugng IAA trong mé dudng
nhu lién quan tdi tinh trang phét tri€n clia mé thyc vat hon 14 sy hién dién hay ving mit ctia
2,4-D. :

Trong sy sinh phdi hgp i ca 18t, néng d6 IAA tv do tit mic can bin (25ng/g trong
lwgng tudi) trong t€ bao tntng chwa thy tinh ting 1én 80 14n (2.000ng/g trong lwdng twdi) vao
cudi giai doan phéi hinh cAdu muén va diu giai doan phdi hinh trai tim, nhung sau d6 trd lai
mifc cin bén & giai doan phéi hinh c4 dudi. Sy gia ting ban ddu vé néng d6 IAA nhit vay
dudc chitng minh do sy téng hgp IAA theo con dudng qua tryptophan, nhung su duy tri mdc
cin ban khéng theo con dudng ndy. Céc tic gid ndy cho ring, su thay d8i ¢6 kiém so4t cic
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con dudng sinh téng hgp IAA 14 ¢6 vai trd quyét dinh trong sy diéu hdoa qué trinh sinh phoi
hop tit & ca 16t (Bhojwani and Bhatnagar 1999, Ribnicky et al. 2000).

KET LUAN

1. C6 sy gidm auxin téng cong theo thdi gian trong m6 seo trong qua trinh sinh phéi
trén mdi trudng khéng cé auxin.

2. NAA va 2.4-D kh4 bén trong mé seo trén mdi trudng MS.

3. IAA trong mé sco gia ting ti giai doan t& bao th€ hé cho téi giai doan phdi hinh
cAu, va sau d6 giam trong qué trinh tao cd quan phoi.

Trong tuong lai, chiing t6i ti€p tuc tim hi€u vai trd cia sy gidm ham ludng auxin ndi
sinh (IAA) va su di chuyén hitu cuc ciia auxin trong qud trinh sinh phéi thé heé.

ROLES OF AUXINS ON SOMATIC EMBRYOGENESIS IN RICE
(Oryza sativa L.)

Cao Minh Phuong, Phan Ngo Hoang and Bui Trang Viet
Faculty of Biology, University of Natural Sciences —~VNU-HCM

ABSTRACT: Mature seeds of a cultivar of rice (Oryza sativa L. cv. VND 95-20) were used
as plant material. The callus was initiated on the MS medium containing 2 mg/ml 2,4-D, 1
mg/ml NAA, and 0,5 mg/ml BA. The callus obtained was moved to a hormone-free MS
medium for somatic embryogenesis. Polar IAA transport plays a significant role in the
regulation of somatic embryogenesis. To study IAA transport, we estimated the amount of
auxins in the lower and upper halves of the callus. Paper chromatography, Oryza coleoptile
assay, and Salkowsky test were used for the identification and isolation of auxins.

Keywords: auxin, polar transport, callus, Oryza sativa, somatic embryogenesis.
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Anh 1: CAy t4i sinh tif mé seo sau 4 tudn trén mdi trudng MS. (Thanh ngang: 0,25cm)

Anh 2: Hé th6ng mach clia m6 seo (cit ngang), § ngay O, rén méi trudng MS. (Thanh
ngang: 100pum) )

Anh 3: Hé théng mach clia mé seo (cit doc), & ngdy 0, trén mdi trudng MS. (Thanh
ngang: 100pum)

Anh 4: Hé th6ng mach clia mé seo (cit doc), & ngdy 3, trén méi trudng MS. (Thanh
ngang: 100pm)

Anh 5: Phéi hinh cdu & ngay 5, trén moi trudng MS. (Thanh ngang: 100pm)

Anh 6: Phéi hinh chity & ngay 7, trén méi trudng MS. (Thanh ngang: 100pm)
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