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TAO DONG BO SUNG (COMPLEMENTATION LINES) TU CAY BQOT BIEN
MAT CHU’C NANG GEN DO CHEN DOAN T-DNA O Arabidopsis thaliana

Lé Nguyén Tiéu Ngoc

Vién Céng nghé sinh hoc va Méi trwrong, Trirong Dai hoc Tay Nguyén

TOM TAT

Phuong phap tao dong bo sung (complementation lines) trén nén cay dot bién véi muc dich khoi phuc lai gen da
bi knock-out do doan T-DNA chén vao gen muc ti€u dugc xem 1a cong cu hitu ich trong nghién ctru vai tro chirc
ning gen dbi vi qua trinh sinh trudng, phat trién ciing nhu dap mg stress & thyc vat. Trong nghién ciru nay,
Arabidopsis thaliana mang dot bién CMAL duoc dung lam dbi twong nghién ctru. Gen CMAL (Chloroplast
mraW-Like) dong vai tro thiét yéu trong qua trinh sinh téng hop luc lap, quang hop va sinh trudng, phét trién
ctia cdy. Su chén doan T-DNA vao ving intron cta gen CMAL tao ra ciy dot bién cmal biéu hién kiéu hinh coi
coc, stc sinh truong kém, ra hoa chim, ) luong hat tao thanh it. Gen CMAL ngoai lai dugc nhan dong trong
vector dich pBII21, sau d6 plasmid CMAL/pBII21 duoc bién nap vao vi khuan E. coli va Agrobacterium
tumefaciens. Dong vi khudn A. tumefaciens mang plasmid tai t6 hop CMAL/pBI121 duoc dung dé chuyén vao
ciy dot bién cmal bang phuwong phap xam nhap chan khong. Cac dong bd sung (CMAL-comlines) tao ra dugc
sang loc bang cach gieo hat trén moéi truong dinh dudng Murashige va Skoog (MS, 1962) bd sung cic chat
khang sinh, ddng thoi kiém tra sy hién dién ciia gen CMAL trong cay bang ky thuat RT-PCR.

Tir khoa: Arabidopsis thaliana, CMAL, complementation lines, dot bién, nhan dong, T-DNA.

MO PAU

O thye vat, viéc tao ra cac thé dot bién bang phwong phap chén doan T-DNA c6 y nghfa quan trong trong nghién
clu vai trd chirc nang cla gen ddi véi qua trinh sinh trwdng, phat trién cling nhw dap ng cac stress phi sinh hoc
(han, lanh, néng, tng, UV) hodc/va sinh hoc (sau bénh, ndm, virus) tir méi trudng bén ngoai (O’'Malley, Ecker, 2010).
Trong phan rng chén doan T-DNA vao hé gen thyc vat, khi nghién ctru cac dot bién clia cac gen muc tiéu, cac
doan T-DNA dwoc chén ngdu nhién vao céc vi tri khac nhau, chdng han nhw viing diéu hoa (promoter) & viing
thwong ngudn (5’'UTR upstream), viing mang ma di truyén (exon), viing khéng mang ma di truyén (intron), trwéc
va sau diém két thuc (stop codon), viing chtra dudi poly A & ving ha ngudn (3’'UTR downstream) (Azpiroz-
Leehan, Feldmann, 1997; Radhamony et al., 2005). Sy twong tac gitra cac ving trong gen muc tiéu cé thé gay
nén nhirng thay dbi v& kiéu hinh & cac thé dot bién nhuw thay dbi v& hinh thai, strc sbng, strc sinh trwéng, phat
trién, kha nang dap (rng stress, didu nay thé hién rd vai trd chirc néng clia gen trong sudt chu ky séng cta thuc
vat (Koncz et al., 1992).

Khi phan tich kiéu hinh ctia cac thé dét bién gay ra bang phwong phap chén doan T-DNA, trong truwdng hop chi
c6 mot vi tri chén doan biéu hién kiéu hinh, d& chirng minh kiéu hinh d6 thuc sw gay ra bdi sw knock-out gen
muc tiéu, mot vai phwong phap dwoc ding nhu phwong phap phan tich di bdi nhiém sic thé hay phwong phap
tao dong bd sung (complementation lines (com-lines)) tlr cay dot bién d& phuc hdi chirc ndng gen bj knock-out
(Radhamony et al., 2005). Trong d6, phwong phap tao cac dong bd sung thwéng dwoc st dung phd bién do tinh
chinh xac, dé tin cay va dat hiéu qua cao. Bén canh do, viéc st* dung cac dong bd sung dé so sanh, phan tich
hinh thai, tinh trang & mic dd co thé, té bao hoac/va dwdi té bao dwoc xem la cbng cu hiru ich trong nghién ctru
di truyen.

Trong nghién ctu nay, cay Arabidopsis thaliana dot bién do chén doan T-DNA lam mét chirc ndng gen CMAL
dwoc chon lam dbi twong nghién ciru. CMAL 13 mét gen trong nhan méa héa cho protein CMAL, protein nay dinh
vi trong luc lap va hoat ddng nhur mot rRNA methyltransferase, giup hinh thanh géc methyl tai vi tri Ci3s52 dang
N4-methylcytidine (m4C) trén phan t&r 16S rRNA trong luc lap (Zou et al., 2020). Phan tich kiéu hinh cac thé dot
bién nay cho thay, chi cé vi tri doan T-DNA chén vao viing intron thi 2 gay ra sw thay ddi kidu hinh so v&i cay dbi
ching. Thé dot bién ddng hop tir cmal biéu hién kiéu hinh kém phat tridn, cay lun, cdi coc, 14 nhé va c6 mau
vang nhat, ré ngan va sb lwong hat tao thanh it (Ngoc et al., 2020). D& chirng minh kidu hinh nay thwc sw do sy
knock-out gen CMAL gay ra, viéc tao ra cac dong bd sung CMAL-comlines 1& diéu can thiét. Nghién ctru nay
cung cép cai nhin tdng quan vé quy trinh tao dong bd sung tir cac thé dot bién mét chirc ndng gen muc tiéu gay
ra b&i sw chén doan T-DNA & cay Arabidopsis.
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VAT LIEU VA PHUONG PHAP
Vat liéu
Cay Arabidopsis thaliana: Hat giébng cac cay hoang dai dbi chirng Columbia-0 (Col-0) va cay dét bién chén

doan T-DNA (SAIL_564_EO05 (cmal)) dwoc cung cap béi Trung tam Tai nguyén Sinh vat Arabidopsis (Columbus,
OH, USA).

Gen CMAL: Théng tin vé gen nhw trinh tw nucleotide, trinh tw acid amin dwoc thu thap tir Ngan hang di liéu cay
Arabidopsis thaliana (TAIR - Home Page (arabidopsis.org)). Cay Arabidopsis dwoc tréng, thu mau va tach chiét
RNA béng bd KIT tach chiét thuc vat Plant RNeasy (GeneAll, Seoul, Han Quéc), sau d6 RNA tdng sé dwoc st
dung dé téng hop cDNA diing cho tit ca cac thi nghiém vé& sau.

Vector pGEM-T: Buoc st dung lam vector nhan dong & vi khué’n E. coli. CAu trdc cla vector pGEM-T (Promega,
USA) thuén tién cho viéc gan va nhén dong voi cac séan pham PCR, vector pGEM-T mang cac gen khang
ampicillin va gen LacZ giup dé dang sang loc dwa vao mau sac khuan lac moc trén méi trwdng chon loc.

Vector pET-22b(+): BPwec sir dung lam vector nhan dong va biéu hién gen & vi khuénNE. coli. Vector pET-22b(+)
mang cac gen khang ampicillin va gan dudi 6 Histone vao doan gen la, diéu nay giup dé dang tinh sach protein tai
t6 hop.

Vector pBl121: Bwoc str dung lam vector nhan dong va biéu hién gen & thuc vat. Vector pBI121 (Clontech,
www.clontech.com) mang gen khang kanamycin gitp sang loc trén mdi trwdng nudi cay thwc vat.

Phwong phap nghién ctru
Tao dong vi khuén A. tumefaciens mang plasmid tdi t6 hop CMAL/pB1121
* Nhan dong vi khuén E. coli mang plasmid tai td hop CMAL/pGEM-T va CMAL/pET-22b(+)

Doan cDNA mé hoa gen CMAL (1305 bp) dwoc nhan dong trong hé théng vector PGEM-T, va plasmid tai t6 hop
duwoc bién nap vao té bao E. coli DH5a bang phwong phap sbc nhiét, sau d6 vi khudn duoc sang loc trén moi
trwdng chra khang sinh, tam khuén lac dwoc lwa chon va thwc hién phan trng PCR colony dé kiém tra sy hién
dién ctia gen chuyén. Sau khi xac dinh dwoc dong vi khudn mong muén, khuan lac dwoc nudi cdy, plasmid dwoc
tach va giai trinh tw dé xac dinh dung dong vi khuan mang CMAL/pGEM-T (Macrogen, Han Quéc).

Sau d6, vi khuan chira vector CMAL/pGEM-T dwoc nhan dong, gen CMAL dwoc khuéch dai va dwa vao vector
PET-22b(+). Qua trinh bién nap va nuéi cay vi khuan duoc thye hién nhw phwong phap chuyén gen vao vector
pGEM-T. Sau khi nudi cdy qua dém, cac khuén lac dwoc chon ngau nhién va dwoc xac nhan bang phan (ng
PCR colony, cac khuan lac c6 béng DNA tring khép véi doan DNA muc tiéu dwoc chon loc, khuén lac dwoc nudi
cy 16ng va l&c qua dém, plasmid dwoc tach va gidi trinh tw d& xac dinh ding dong vi khudn mang CMAL/pET-
22b(+) (Macrogen, Han Quéc).

* Tao dong vi khuén E. coli mang plasmid tai t6 hop CMAL/pBI121

Gen CMAL dugc khuéch dai bang phan tng PCR tlr plasmid tai t& hop CMAL/pET-22b(+) va nhan dong trong hé
thdng vector pBI121 bang cach s dung cac vi tri cia enzyme han ché Xbal/Smal, sau d6 phan (ng tao déng
CMAL/pBI121 dwoc bién nap vao té bao E. coli DH5a béng séc nhiét, nudi cdy qua dém trén méi trwdng LB chira
kanamycin (50 pg/mL). Tam khudn lac dwoc chon ngau nhién va dwoc xac nhan béng phan tng PCR colony,
khuén lac cé bang DNA triing khép véi doan DNA muc tiéu dwoc chon loc, nudi ciy 16ng va lac qua dém, sau dé
plasmid dwoc tach chiét va dwoc gl gidi trinh tw dé xac dinh dung dong vi khudn mang plasmid tai t&6 hop
(Macrogen, Han Quéc).

* Bién nap plasmid tai t&6 hop CMAL/pBI121 vao vi khuan Agrobacterium tumefaciens

Sau khi xac dinh duwgc gen CMAL dwoc chuyén thanh céng vao vector pBI121, plasmid CMAL/pBI121 dwoc
chuyén vao vi khuén A. tumefaciens GV3101 bang phwong phap dong/ra déng (Jyothishwaran et al., 2006), vavi
khuan dwoc nudi cdy qua dém trén mai trwong YEP sang loc c6 bd sung kanamycm (50 pg/mL) va rlfamplcm (50

pg/mL). Cac khuén lac dwgc chon va thuc hién PCR dé kiém tra sy hién dién cta gen chuyen Tiép do, khudn lac
dwoc chon loc va nudi trong madi trwérng YEP (+ kanamycin + rifampicin) dé ting sinh nham thu sinh khéi, chuén
bi cho thi nghiém tiép theo.

* Chudn bj vi khuan cho chuyén gen

Vi khuédn A. tumefaciens GV3101 mang vector CMAL/pBI121 dwoc ting sinh (t¥ mot khudn lac) qua dém trong
10,0 mL méi trwong YEP cd bd sung kanamycin (50 pg/mL) va rifampicin (50 ug/mL) & 28°C, tbéc do lac 250
vong/phut trong didu kién téi. Sau d6, 1 mL huyén phu dwoc chuyén sang 500 mL YEP c6 bd sung khang sinh va
nudi cly trong didu kién twong tw cho dén khi gia tri do ODeoo dat tlr 0,8-1,2. Tiép do, sinh khdi vi khuan dwoc ly
tam & toc d6 3.000 vong/phiit tai 4°C trong 15 phdt. Sinh khéi vi khuan dwoc huyén phu véi 500 mL méi trwdng
MS léng (pH 5,7, diéu chinh v&i KOH), bd sung vé&i 15 g sucrose, 0,25 g MES, 100 uL Silwet va 100 pM
Acetosyringone. Huyén phu dwoc trén déu bang may khudy tir.
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Chuyén vector CMAL/pBI121 vao thuc vét qua trung gian vi khuan A. tumefaciens
* Chudn bj chau cay dé& chuyén gen

Hat cay dét bién cmal dwoc gieo trén chéu dat (hdn hop vermiculite, réu than bun va da tran chau theo ty 1é
3:1:1), cac chau duoc d&t trong phong téi trong théi gian 3 ngay & 4°C, sau d6 cac chau duoc chuyén sang
phong nudi cay & diéu kién anh sang dai ngay (chu ky 16h sang/8h t6i) & nhiét d6 20 — 22°C. Sau 4-6 tuan, cac
cum hoa da xuét hién va cay da sin sang cho viéc chuyén gen.

* Chuyén vector CMAL/pBI121 véao thuc vat qua trung gian vi khuén A. tumefaciens

Vi khuén A. tumefaciens mang plasmid tai t6 hop CMAL/pBI121 dwoc dung dé& chuyén vao cay dét bién cmal
bang phwong phap xam nhap chan khdng (Bechtold va Pelletier, 1998). Cac chau cay sau khi chuyén duwoc dat
trong diéu kién phong nudi cay, va tiép tuc cham séc cho dén khi cay kho va thu hat. Hat dwoc thu hoach theo
tirng cay riéng 1é. Hat thu dwoc tlr cay dwoc chuyén gen duwoc xem nhuw 14 hat thé hé F1.

Sang loc céc dong bé sung (com- lines)

Hat F1 duoc khir tring bé mét va gleo trén dia petri chtra 20 mL méi tredng MS co bd sung kanamycin (50 Hg/mL) va
carbenicillin (50 pg/mL). Cac hat nay mam va moc 1&n cay con c¢é |4 mau xanh la nhirng cay chuyen gen. Sau 3
tuan nuéi cdy, chuyén cac cay con sang chau d4t va nudi trong diéu kién phong nubi cay cho dén khi thu hat thé
hé F2. Cac cay com-line tiép tuc dwoc sang loc cho dén khi thu dwoc hat thé hé F3, F4 1a cac cay ddng hop tor.
Méi cay twong (ng véi mot dong. Sw hién dién ctia gen CMAL trong cay doét bién cmal va trong cac dong com-
lines dwoc xac nhan béng phan (rng RT-PCR v&i cac doan mdi dac hiéu dwoc liét ké trong Bang 2.

Thwc hién phan irng PCR

* Thwe hién phan (rng PCR colony

Phan (rng PCR colony dwoc thwe hién dé kiém tra sw c6 mét clia gen CMAL trong cac vector st dung & ca vi
khuén E. coli va vi khudn A. tumefaciens. Trong nghién cru nay, cac doan mdi dwoc dung dwoc liét ké trong
Bang 1. Phan &ng duoc thwe hién nhw sau: dung dau tip (10 pL) tach 14y khuén lac va nhing vao hén hop phan
ng PCR bao gém 10 L Taq master mix (2X), 1 uL cGia 10 yM méi primer va 8 uL H,O. Chu trinh nhiét bao gdm
1 chu ky bién tinh (95°C/5 phat); 35 chu ky tdng hop DNA (95°C/30 gidy; 56°C/30 gidy; 72°C/1 phut) va budc
tbng hop cudi cling 72°C/10 phdt.

Bang 1. Trinh tw cac doan mdi trong phan trng PCR

Tén méi Trinh tw méi (5’ — 3) Plasmid tai Kich thwéc san pham (bp)
to hop
F CMAL_T 9agctcCATGGCGGGAGTGATTAG
CMAL/pGEM-T 1314
R_CMAL_T aagCttCAACTTCTGAATCACTCTTAAC

F_CMAL pET  gagctcCATGGCGGGAGTGATTAG

CMAL/pET-22b(+) 1314
R_CMAL_pET  aagcttCAACTTCTGAATCACTCTTAAC

F_CMAL_pBI tctagaATGGCGGGAGTGATTAGG

CMAL/pBI121 ~1344
R_CMAL_pBI  cccgggTCAGTGGTGGTGGTGGTGGTG

*Ch( thich: Chir viét thuong, in dam Ia trinh tw nhan biét cua cac enzyme han ché.
* Thye hién phan irng RT-PCR
Dé kiém tra s biéu hién cia gen CMAL, 100 mg mau twoi hodc dong lanh duoc dung dé tach chiét RNA tong s6
bang bd KIT tach chiet thie vat Plant RNeasy. 500 ng RNA tong so dwoc st dung dé tong hop cDNA bang b
KIT Transcription (Applied Biosystems, My). Chu trinh nhiét cho phan (r‘ng RT-PCR bao gom 1 chu ky bién tinh
(95°C/5 pht); 30 chu ky tdng hop DNA (94°C/30‘giéy; 55°C/30 giay; 72°C/30 giay) va bwéc tbng hop cudi cung
72°C/10 phut. Trong nghién clru nay, cac doan moi dac hiéu dwoc str dung dworc liét ké trong Bang 2.

Bang 2. Trinh tw cac doan méi trong phan trng RT-PCR

Tén moéi Trinh tw moi (5’ - 3) Kich thwéc san pham (bp)
RT_F_CMAL ATCATTCAAAGCCACTCTG
RT_R_CMAL GGCCACGAATTCACTATATCTTC 338
RT_F_TUBULIN CTCAAGAGGTTCTCAGCAGTA
RT_R_TUBULIN TCACCTTCTTCATCCGCAGTT 483
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KET QUA VA THAO LUAN
Thu nhan gen CMAL tir cDNA cay Arabidopsis d6i chirng

Cay di chirng Col-0 duoc trong, thu mau va tach chiét RNA téng s6, sau do phan &ng phién ma nguoc dwoc
thwe hién dé tong hop cDNA. Gen CMAL vd&i chidu dai day da 1305 bp dwoc khuéch dai bang phan ¢ng PCR voi
cac doan moi dwoc ding dé& nhan dong trong vector pGEM-T. Két qua san phdm PCR trén Hinh 1 cho thdy,
giéng 3,4 xuét hién cac bang DNA c6 chidu dai twong tng 1317 bp — ding véi kich thuwéc gen CMAL va hai viing
trinh tw nhan biét. Phan gel chira DNA mong muén dwoc cat, sau d6 DNA dwoc tinh sach va thu nhan bang bd
KIT tach chiét (GeneAll, Han Quéc).

kb M 1 2 3 4

1,0 -
05 —

Hinh 1. Két qua dién di san pham PCR
M: thang chuén 1kb Plus (NEB); 1,2: M4u khéng chira gen CMAL; 3-4: M&u cé chira gen CMAL
Tao dong vi khuan A. tumefaciens mang plasmid tai t6 hgp CMAL/pBI121
* Tao dong vi khuén E. coli mang plasmid tai t6 hop CMAL/pBI121

Gen CMAL dwgc nhan dong trong vector pGEM-T mang gen khang ampicillin va gen LacZ. Sau qua trinh bién
nap va nudi cay qua dém trén méi trwong LB c6 bb sung X-gal. Tam khuan lac mau trdng dwoc chon loc va thue
hién phan rng PCR colony (Hinh 2). Ké&t qua san pham dién di cho thay, tlr giéng 1 dén giéng 6 c6 sy xuat hién
mot bang DNA dwoc khuéch dai véi kich thwée khoang 1317 bp, twong dwong véi kich thudc mong muébn (gen
CMAL va hai vung trinh tw nhan biét), diéu nay khéng dinh gen CMAL da dwoc chuyén thanh céng vao vector
pGEM-T. Plasmid tai t& hop CMAL/pGEM-T dwoc gii gidi trinh tw, sau dd, két qua trinh tw dwoc so sanh sy
twong ddng vo&i trinh tw gbc clia gen CMAL dwoc thu thap tir Ngan hang div liéu cay Arabidopsis
(arabidopsis.org) bdng phdn mém CLUSTALW (https://www.genome.jp) d& xac dinh chinh xac gen duoc chuyén
vao la gen CMAL.

kb M 1 2 3 4 5 6 7 8

1317 bp

Hinh 2. Két qua dién di san pham PCR tir khuan lac chira plasmid tai t6 hop CMAL/pGEM-T
M: Thang chuén 1kb Plus (NEB), 1-6: Khuan lac chira gen CMAL; 7-8: Khuén lac khéng chira gen CMAL.

Sau khi xac dinh dwgc dong vi khudn mang vector CMAL/pGEM-T, thong thwéng cé thé tién hanh buée ké tiép 1a
khuéch dai va nhan dong gen CMAL trong vector dich pBI121 biéu hién & thwc vat. Tuy nhién, trong nghién ctru
nay, dé thuan tién cho viéc tinh sach protein tai td hop nham thwe hién cac phan &rng phan tich hoat tinh cta
protein CMAL, tac gid da nhan dong gen CMAL trong vector bidu hién pET-22b(+) giip dé dang tinh sach protein
tai t6 hop dwa vao dudi His-tag. Gen CMAL dwoc dwa vao vector pET-22b(+) tai vi tri cac enzyme gi¢i han
Sacl/Hindlll, plasmid tai t& hop CMAL/pET-22b(+) dwoc bién nap vao t& bao E. coli BL21, vi khudn dwoc nudi
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cly, plasmid dwoc tach chiét va giai trinh ty d& xac dinh dung dong vi khudn mang plasmid tai t& hop
CMAL/pET-22b(+).

P& gen CMAL ngoai lai biéu hién dwoc trong té bao thuc vat, vector pBI121 dwgc st dung dé tao dong, plasmid
tai td hop CMAL/pBI121 dwoc bién nap vao té bao E. coli, va sy c6 mét clia gen CMAL duogc kiém dinh bang
phan trng PCR colony (Hinh 3A). Két qua san pham dién di cho thay, t&t ca 8 giéng déu xuét hién mot bang DNA
c6 kich thudc khoang 1344 bp, kich thwéc nay phu hop véi kich thudc tinh toan mong muén, do doan gen dwoc
chuy&n (CMAL-6His) la doan gen tai t6 hop bao gdm gen CMAL va phan dudi His-tag gan vao tr vector pET-22b(+).
Plasmid CMAL/pBI121 dwoc gidi trinh tw va so sanh sy twong ddng véi trinh tw gbc clia gen CMAL bang phan
mém CLUSTALW dé xac dinh chinh xac gen CMAL duwoc chuyén thanh cong vao vector pBI121.

A B
kb kb

3,0 —

2,0 — 3,0 —

15 - 1,0 —

1,0 - 0,5 -

0,5 —

Hinh 3. Két qua dién di san phadm PCR tir khuan lac chira plasmid tai té hop CMAL/pBI121

(A) Vi khuén E. coli, M: Thang chuén 1 kb (NEB), 1-8: Khuén lac chira gen CMAL;
(B) Vi khuén A. tumefaciens, M: Thang chuén 1 kb Plus (NEB), 1-4: Khuén lac chira gen CMAL.

* Bién nap plasmid tai t6 hop CMAL/pBI121 vao vi khuan A. tumefaciens

Sau khi chon dwoc dong vi khudn muc tiéu, plasmid CMAL/pBI121 dwoc chuyén vao vi khudn A. tumefaciens
theo phwong phap déng/rd déng, va nudi cdy chon loc trén méi trwéng chira khang sinh thich hgp. Chon ngau
nhién bdn khuén lac va thye hién phan (rng PCR colony dé kiém tra tinh chinh xac ctia gen chuyén (Hinh 3B).
Két qua san pham dién di cho thay, ca 4 giéng gel déu xuét hién mot bang DNA véi kich thwéc khodng 1344 bp,
didu nay chirng minh plasmid CMAL/pBI121 da dwoc chuyén thanh céng vao vi khuan A. tumefaciens. Tiép do,
mot trong bén khuén lac dwoc chon loc va nudi cdy ting sinh trong méi trudng YEP c¢6 bb sung cac khang sinh
thich hgp d& chuan bi cho thi nghiém chuyén vi khuan A. tumefaciens mang vector CMAL/pBI121 vao cay dot
bién cmal.

Tao dong bd sung CMAL-comlines bing phwong phap chuyén gen qua vi khuan A. tumefaciens

Chau cay dét bién cmal dwoc stv dung dé chuyén plasmid CMAL/pBI121 théng qua vi khuan A. tumefaciens. Sau
khi chuyén, cac chau cay dwoc dat trong phong nudi cay va tiép tuc cham sdc dén khi thu hat. Hat F1 dwoc gieo
trén moéi trwdng chon loc, va cac cay con cd la that mau xanh dwoc chuyén sang dat trdng dé thu hat F2. Dén thé
hé F2, tiép tuc gieo hat va sang loc cac dia chra cay con sinh trwdng trén méi trwéng chon loc theo ty 1& 3:1
(3 come-line: 1 ddt bién). Chon nhirng cay com-line tir dia cé ty 1& 3:1 chuy&n sang chau dat va tiép tuc tréng cho
dén khi thu hat thé hé F3, F4.

Dé chirng minh sy thay ddi kiéu hinh & cay cmal do sw b4t hoat ctia gen CMAL, phai tao ra dwoc it nhat 02 dong
ddng hop tir CMAL-comline & thé hé F3 hodc F4 c6 kiéu hinh giébng nhau va giéng véi kiéu hinh clia cay déi
chirng. Trong thi nghiém nay, nhivng phan tich khai quat vé hinh thai va qua trinh sinh trwéng, phat trién cta cay
cho thay cac cay comline c6 kidu hinh twong tw nhw cay ddi chirng. Két qua nay khang dinh kiéu hinh & cay dat
bién cmal la do sw bAt hoat ciia gen CMAL gay ra. Bén canh d6, sw cé mat ciia gen CMAL & cac dong bd sung
cling da dwoc kiém dinh bing phan trng RT-PCR (Hinh 4), day la co s& khoa hoc chirng minh rdng gen CMAL
ngoai lai da dwgc chuyén thanh coéng vao cay dat bién cmal. Nhw vay, hoat ddng clia gen CMAL ngoai lai & cac
dong bd sung da bu lai gen CMAL bj mét di trong cay dat bién, cho nén cac dong bd sung CMAL-comline ¢é kiéu
hinh twong tw nhw cay ddi chirng.
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Col-0 c¢mal coml com2 com3 comd

(A) CMAL

Tubulin

(B)

Hinh 4. (A), Sw biéu hién ctia gen CMAL trong cdy duoc dénh gid bang RT-PCR; (B), Céc cdy duoc chuyén tréng trong dét
sau 20 ngay. Col-0: Cay doi chirng, cmal: Cay dot bién, com1-4: Cac cay CMAL-comline thé hé F4; Tubulin: Gen tham chiéu.

KET LUAN

Gen CMAL ngoai lai dwgc nhan dong trong vector pBI121 va dwoc chuyén thanh cong vao A. thaliana dét bién
cmal théng qua vi khuan A. tumefaciens. Cac dong bd sung (CMAL-comline) thu dwoc cé kiéu hinh gibng cay
hoang dai dbi chirng (Col-0) va sy hién dién clia gen CMAL trong cay A. thaliana chuy&n gen dwoc xac nhan
béng RT-PCR. Bi&u nay chirng minh rdng gen CMAL ngoai lai d& b sung cho hoat tinh cia CMAL trong cay dot
bién cmal, va gen nay déng vai trd quan trong trong qua trinh sinh trwdng va phat trién ctia A. thaliana.

Loi cam on: Xin chan thanh cam on GS.TS. Hunseung Kang da tai tro vé tai chinh va dwa ra nhitng 107 khuyén quy bdu dé
hoan thanh nghién ciu nay.
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GENERATION OF COMPLEMENTATION LINES IN THE LOSS-OF-
FUCTION MUTANT DUE TO T-DNA INSERTION IN Arabidopsis thaliana

Le Nguyen Tieu Ngoc’

Institute of Biotechnology and Environment, Tay Nguyen University

SUMMARY

The generation of the complementation lines in the loss-of-function mutants to complement a knock-out gene
due to a T-DNA fragment inserted into the target gene is considered a useful tool in researching of the functional
role of gene during plant growth and development as well as stress response. The cmal mutant was used in this
study. In Arabidopsis thaliana, CMAL gene (Chloroplast mraW-Like) plays a crucial role in chloroplast
biogenesis, photosynthesis, and plant growth and development. The insertion of T-DNA into the second intron of
CMAL gene to generate the cmal mutant displayed growth-defect phenotypes with stunted stems, retarded
growth, delayed flowering time, the formed seed number was small. Foreign CMAL was cloned into the target
pBI121 vector in E. coli, plasmid CMAL/pBI1121 was subsequently transformed into E. coli and Agrobacterium
tumefaciens. After that, A. tumefaciens carrying CMAL/pBI121 recombinant plasmids were used to transform the
cmal mutant using vacuum infiltration method. The resulting complementation lines (CMAL-comlines) were
screened by sowing the seeds on Murashige and Skoog (MS, 1962) medium supplemented with antibiotics, and
the presence of CMAL gene was confirmed via RT-PCR.

Keywords: Arabidopsis thaliana, CMAL, complementation lines, mutant, cloning, T-DNA.
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