Tap chi KHOA HOC DHSP TPHCM Nguyén Nhw Hoa va tgk

PHAN LAP, NHAN DIEN TRINH TU GEN MADS - BOX TAO HOA
O HOA THUOC LA IN VITRO VA EX VITRO
(NICOTIANA TABACUM L.CV SAMSUN)

NGUYEN NHU HOA', BUI VAN LE™

TOM TAT

Nghién cizu ndy nham phan ldp, gidi trinh tw 1 doan gen MADS — box tao hoa ¢
thuoc ld Nicotiana tabacum L.cv Samsun in vitro va ex vitro, tao co so dé fim hiéu vai tr0
Cua gen nay den qud trinh cam umg ra hoa invitro. Trinh tuw phdn ldp duoc trong thi
nghiém thudc ho gen MADS — box loai II, dai 367bp, khéng chiza ving MADS - box, tir bp
1 - 87 thugce vung |, tir 88 — 297 thudc K — box va 298 — 367 thugc vung C. Thi nghi¢m nay
ban dau cho thay sy giong nhau vé mat di truyén gitta hoa in vitro va ex Vitro.

Tir khoa: Nicotiana tabacum L.cv Samsun, gen MADS - box, ra hoa invitro, ra hoa
ex vitro.

ABSTRACT
Isolating and identifying MADS — box gen of invitro and exvitro tobacco flower
(Nicotiana tabacum L.cv Samsun)

The purpose of this study was to isolate, sequenced a fragment of MADS - box gen in
Nicotiana tabacum L.cv Samsun, to understand the role of this gen in in vitro flowering
process. The sequence of experiments involves MADS- box type Il, 367bp long does not
contain the MADS- box, from 1-87 bp in I region, 88-297 in K- box and 298-367 in C
region. This experiment initially showed genetic similarity between the in-vitro and ex-
vitro flowering.

Keywords: Nicotiana tabacum L.cv Samsun, MADS - box gen, in vitro flowering,
ex vitro flowering.

1.  Mé dau

Su ra hoa la budc chuyén quan trong trong doi séng thuc vat, duge kiém soat boi
rat nhiéu yéu t6 nodi sinh va ngoai sinh. Hi¢n nay, cdm ung ra hoa trong diéu kién in
vitro 1a huéng nghién ciru kha thii vi, thu hit sy chi y ciia nhiéu nha khoa hoc trong va
ngoai nudc. Trén thé gidi, cac nha khoa hoc da nghién ciru ra hoa in vitro & Murraya
paniculata (L.), Anethum graveolens, Pharbitis nil, Dendrocalamus hamiltonii,
Dendrobium Madame Thong-In, Dendrobium Sonia 17... Viét Nam ciing c6 nhiéu
nghién ciru vé 13nh vyce ndy trén Chrysanthemum sp., Dendrobium Sonia, Coleogyne
sp., Arabidopsis thaliana, Dianthus caryophyllus L...

:*ThS, Trwong Pai hoc Sw pham TPHCM
PGS TS, Trwong Pai hoc Khoa hoc Tw nhién, PHQG TPHCM
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Tuy nhién, hoa in vitro thuong khong hoan toan giéng hoa trong diéu kién tu
nhién vé hinh dang, mau séc, kich thudc, kha nang thu phan... C6 gia thuyét cho ring
c6 thé c6 sy hién dién ciia cac hop chét can tré sy phét trién binh thuong ciia mé phan
sinh hoa trong mdi truong nudi cdy. Ngodi ra, vé mit di truyén, ¢ thuc vat bac cao, su
phét trién hoa trai qua mot loat cac giai doan va chiu tic dong cua rat nhidu gen diéu
hoa. Phan 16n cac gen ndy thudc lién ho MADS-box. MADS la sy két hop cua 4 chir
cai dau trong tén cia bon gen (MCM1 ¢ ndm men, AGAMOUS & Arabidopsis,
DEFICIENS ¢ Snapdragon, SRF & ngudi) ¢ do tuong dong vé trinh t cao. Ho gen
MADS — box dugc xac dinh bai hop MADS 1a mot trinh ty DNA béo ton cao, dai 180
bp; K-box la domain bao ton, c6 vai trd trong twong tac protein-protein; viing | nam
gitta domain MADS va domain K, da dang, voi chiéu dai khac nhau; ving C it bao ton
nhat [1]. MADS-box gen dd dugc cb lap va md ta dic diém ¢ nhiéu loai nhu
Antirrhinum majus, Arabidopsis thaliana, Nicotiana tabacum var. Xanthi, Betula
pendula... Vi vdy, budc dau xac dinh trinh ty gen MADS — box & hoa in va ex vitro tir
do6 tim ra vai tro ciia gen ndy trong su bat thuong vé hinh dang, cau tao... & hoa in vitro
la cap thiét va cd y nghia.

2. Vatli¢u, phwong phap
2.1. Doi twong, vit ligu
2.1.1. Péi twong

Cay thudc 14 Nicotiana tabacum L.cv Samsun tir Phong Thi nghiém Céng nghé
sinh hoc thyuc vat, Khoa Sinh hoc, Truong Pai hoc Khoa hoc Ty nhién.
2.1.2.Vat liéu:

- Hoa thudc 14 Nicotiana tabacum L.cv Samsun in vitro va ex vitro duoc tao ra tur
nhirng nghién ctu tai Phong Thi nghiém Cong nghé sinh hoc thyuc vat, Khoa Sinh hoc,
Truong Pai hoc Khoa hoc Ty nhién.

- Hoa chat tach chiét RNA tong sd, reverse transcription polymerase chain reaction
(RT-PCR) tao cDNA, primer.

2.2. Phwong phdp nghién ciru

Thiét ké primer bang phan mém AlleleID 7.0 dya trén trinh ty NAP1-1(cDNA
cua gen MADS-box & Nicotianatabacum var. xanthi) dugc tai vé tr ngan hang gen
NCBI.

- Tim trinh ty d& biét vi tri cac exon, twong dong cao véi NAP1-1 bang cach blast
cac trinh ty nay vai thu vién genomic DNA.

- Sau khi tim duoc trinh ty mong muén véi vi tri cic exon, tién hanh sip giong cot
va so sanh trinh tu v&i NAP1-1 dé suy ra vi tri cac exon cia NAP1-1.

- Pua trinh ty d4 chon va vi tri cdc exon vao phan mém AllelelD 7.0, sir dung céc
tham so thiét ké mac dinh cua phan mém. Kiém tra, so sanh lai cac thong so cua primer
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nhu: Tm, chiéu dai, cdu tric kep toc, kha nang hinh thanh céc dang dimer... dé chon ra
1 cap primer cho céac thi nghiém tiép theo.

Primer dugc tong hop boi IDT ¢ nong do 25uM.

Hoa thudc 14 in vitro va ex vitro dugc taich RNA tong sé bang phuong phap
Trizol. Sau d6, xir li RNA t6ng sé bang Turbo DNA — freeTM, téng hop cDNA, thiét
lap phan ung PCR.

Giai trinh ty 2 mach boi MACRO GEN.

Xir Ii két qua sau giai trinh ty bang phan mém ChromasPro va céng cu BLAST
(NCBI).
3.  Két qua, thio luin
3.1. Thiét ké primer

Trinh tu duoc chon dé thiét ké primer 12 NAP1-1 (dai 1143 bp, AF009126) cua
Nicotiana tabacum var. xanthi. Sau khi tim ra vi tri cac exon, xt li bang phan mém
AllelelD 7.0 nhan dugc cap primer twong Gng.

Béng 1. Thong s thiét ké ciia cap primer

Vi | Chiéu | Tm | GC San

MRNA Trinh ty tri | daibp | °C | % | phim bp
Sense | TATTCCACTGATT
CTTCOATOG 366 | 22 | 548 | 409
NAPL-L i CTGAGTCTGCTGA 384
nt-sense
SCTAGE 749 | 19 | 551|579

Céc thdng s6 cia cip primer thé hién trong bang 1 cho thay khong co bét ki su
hién dién ndo cua ciu trac kep toc hay cac ciu trac hinh thanh do sy bat cip giita moi
xubi va moi ngugc (Cross — dimer), sy tu bat cap ciia moi (Self — dimer).

Két qua primer :H1: Sense: 5’-TATTCCACTGATTCTTGCATGG-3’

H2: Anti-sense: 5’-CTGAGTCTGCTGAGCTAGC-3’

San pham PCR khoéng 384 bp.

3.2. Tach chiét RNA tong sé

RNA téng s6 sau khi tach chiét dugce dinh lugng va kiém tra do tinh sach béng
may Nano Drop (bang 2). Ti 1 OD50/ODygo Clia hai mAiu nam trong khoang 1,8 — 2,0,
do d6 RNA tong sb thu duoc 12 tinh sach. Nong d6 RNA téng s6 ¢ cac mau nay khong
cao, tuy nhién van 1a ndng do cho phép sir dung cho céc thi nghiém tiép theo.
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Hinh 1. Két qud dién di RNA téng S6 tir cdc madu in vitro
va exvitro trén gel 2% agarose

M: thang chuan (100bp plus blue DNA ladder/GeneON)

Béng 2. Két qua dinh lwong RNA tong sé bang Nano Drop

M'flu ODzeo/Ongo Nél’lg d6 ng/ul
I (in vitro) 1,88 326,9
E (ex vitro) 1,88 347,3

3.3. RT-PCR tao ¢cDNA, PCR doan gen muc tiéu

Sau khi tao cDNA, 1 doan gen MADS — box tao hoa ¢ thudc 14 dugc thu nhén
bang phan tng PCR véi cip primer dic hiéu H1, H2. San phiam dugc kiém tra bang
dién di trén gel agarose 2% , la mot bang dac hiéu, c6 do dai khoang 300 — 400 bp diung
nhu du tinh.

M | E

Hinh 2. Kér qua dién di cDNA trén gel 2% agarose
M: thang chuan (100bp plus blue DNA ladder/GeneON)
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3.4. Gidgitrinh tw
Két qua giai trinh ty sau khi xir I bang phan mém ChromasPro:
Trinh ty ¢ mau I c6 do dai 322 bp

CATATGCTGAGAGGCAGCTTACTGCTACTGATCATGAAACCCCGGGG
AGCTGGACTTTGGAACATGCTAAGCTTAAGGCCAGACTTGAGGTTTTGCAA
AGAAACCAAAGGCATTATGCAGGAGAAGATTTGGACTCATTAAGTATGAA
AGAGCTTCAGAATCTTGAGCACCAGCTCGATTCTGCTCTTAAGCACATTCG
ATCAAGAAAGAATCAATTGATGCATGAATCCATTTCTGAGCTGCAAAAGAA
GGACAAGGCATTGCAAGAGCAAAACAACAATCTCTCAAAGCAGGTGAAAG
AAAGGGAGAAAGAGCTAGCTCA

Trinh tu & mau E c6 d6 dai 367 bp

TGATTCTTGCATGGAAAGGATTCTTGAAAGGTATGAAAGGTACTCATA
TGCTGAGAGGCAGCTTACTGCTACTGATCATGAAACCCCGGGGAGCTGGAC
TTTGGAACATGCTAAGCTTAAGGCCAGACTTGAGGTTTTGCAAAGAAACCA
AAGGCATTATGCAGGAGAAGATTTGGACTCATTAAGTATGAAAGAGCTTCA
GAATCTTGAGCACCAGCTCGATTCTGCTCTTAAGCACATTCGATCAAGAAA
GAATCAATTGATGCATGAATCCATTTCTGAGCTGCAAAAGAAGGACAAGGC
ATTGCAAGAGCAAAACAACAATCTCTCAAAGCAGGTGAAAGAAAGGGAGA
AAGAGCTAGCTCAG

Sau khi dung c6ng cu blast trén NCBI so sanh 2 trinh tu, ta c6 thé két luan 2 trinh
tu ndy hoan toan khong khac biét (trinh ty & mau I chinh 14 1 phan trinh tw & mau E) va
day chinh 1a trinh ty can phan lap.

Color key for alignment scores
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Score Expect Identities Gaps Strand
595 bits(322) 5e-175 322/322(100%) 0/322(0%) Plus/Plus
Query 1 CATATGCTGAGAGECAGCTTACTGCTACTGATCATGARACCCCEEEEAGCTGEACTTITEE

LR TEEr e e r e e e e e e e e et
Sbjet 45  CRTATGCTGAGRGGCAGCTTACTGCTACTGATCATGARACCCCGGGGRGCTGGACTTIGE

Query &l ARCATGCTARGCTTARGGCCAGACTTGAGETTTIGCARAGRAARCCARRGEGCATTATGCAR

FErrrrerrrn e e e e el
Sbjct 105 ARCATGCTRARGCTTAAGGCCAGACTTGAGGITTTGCARAGRARRCCRARRGGCATTATGCAG

Query 121 GRAGRAGATTIGGACTCATTAAGTATGARAAGLAGCTITCAGAATCTTIGAGCACCAGCTCGATT

LRI e e e e e e e e e e e el
Sbjet 165 GRGRAGATTTIGGACTCATTARGTATGARRGAGCTTCAGRATCTTGRGCACCAGCTCGATT

guery 181 CIGCICTITAAGCRCATTCGATCAAGRALRGRRTCALTTGATGCATGAATCCATTTCTGAGC

frrerrrrrrrrrrrn e e e rrrnnrtl
Sbjct 225 CIGCICTTAAGCRACATTCGATCAAGARRGRRTCAATTGATGCATGAATCCATTTCIGAGC

Query 241 TGCARRRGRAAGGRACARGGCATTGCARAGAGCARARCARCARTCTCTCARRGCAGETGARLG

LELREErrr e e e e e e e e e e e e rrrrrnetl
Sbjet 285 TGCARRAGRAGGACRAGGCATTGCRAGAGCARAACAACARATCTCTCARRGCAGGTGARRG

guery 301 ARLGGEAGRAMGRGCTAGCTCR 322

AR RR NN nNY
Sbict 345 ARAGGGEAGRAAGRAGCTAGCTCR 346

Hinh 3. Kér qua blast trinh tw & mau I va trinh tw ¢ mdu E

Khi tién hanh blast trinh ty ¢ miu E véi ving MADS — box va K — box cua
NAP1-1 nhan thay ¢ trinh ty ndy khdng chira vang MADS — box, trinh tu tir bp 1 — 87
thudc vung I, tir 88 — 297 thudc K — box va 298 — 367 thude vung C.

Blast 2 sequences

Huclestide Sequerce (357 lettars)
Query ID Icl|53627 Subjed ID 5352%
Descriplion  Mone Descriplion  Mone
Moleculz Type el acid Moleculz ype el acid
Query Length 357 Subject Length 180

Program  JLASTN 1,2 27+

| 0 Mo significast similarity found. For reasons why,click here

Fibhns ramada: B aseds Cosmemne. Mo smm eeem sl

Hinh 4. Két qua blast trinh tw & mau E véi ving MADS — box ciia gen NAPI-1
Calor key for angnment SCOres
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T Expect I il til s Gaps Shramnd
351 bits(195) te-104 2058/ 210098%) 0 210 0% ) Flus! Flus
. = a L P L e W R e W P T (L N P e e W W L R R L
FrH sy BB e T EEACT T T EoARCR T LT ARG T TARGEUCAGRETTEGRESTTITELARRGRAR 14
a . L e T W T G e P (R P R (R o
3:&-_._ - _'_':_J-L_'F___':H dildivadR Ml AR Tl lHARDY AR L L oHhA S L L LIOLHAMKITARMNRA L- 11
Primans YAl R R s e L L e L L L B L e R L W 5.
vl 148 ] o 1Al EFlE SATTTG LAY FTATE SR GCTTCRG TCT 20
- = 1 AT S rl-" rhl'\h LA T + AT LA LML T HIIHH
1 TETT 1 I i
P 5 . - T S
Sn3ct 5l CCRGGEECAT TATGCAGGRAGARGAT T IGG hib{ 1)

WUETY JO8 LR ARDCAGU L ORI T T GUT LT T ARG LA A

Hinh 5. Kér qua blast trinh tw & mau E véi ving K — box ciia gen NAPI-1

Tur nhitng phan tich trén ta cd thé thiy doan gen MADS — box & hoa in vitro va ex
vitro trong thi nghiém 1a gidng nhau. Cac gen MADS — box d4 dugc ching minh 1a
dong vai trd quan trong trong qua trinh phét trién hoa, bao gdm ca viéc xac dinh vi tri
mo phan sinh hoa va cac co quan hoa (Ma 1994; Weigel va Meyerowitz 1994). [1]

Ngoai ra, két qua blast trinh ty & mau E véi ngan hang gen cho thay trinh tu nay
giong cDNA Ntsqual2 la 99%, cDNA NAP1-1 la 98%. cDNA NAP1-1 va NAP1-2
dugc giai trinh ty ¢ Nicotiana tabacum var. xanthi thugc ho gen MADS - box, giéng
véi cDNA SQUA & Snapdragon, cDNA PFG ¢ da yén thao (Petunia), cDNA APl &
Arabidopsis [2]. Nhu vay, c¢6 thé két luan trinh ty phan 1ap dugc trong thi nghiém thudc
ho gen MADS — box loai II, dai 367bp, khéng chita ving MADS - box, tir bp 1 — 87
thudc vung I, tir 88 — 297 thudc K — box va 298 — 367 thude vung C.
4.  Kétluan, kién nghi

Nhu vay, nghién ctru da giai trinh ty 1 doan gen thudc ho gen MADS — box loai
I1, dai 367bp, khdng chira vung MADS - box, tir bp 1 — 87 thude vung I, tir 88 — 297
thudc K — box va 298 — 367 thugc vung C.

Thi nghiém nay ban dau cho théy sy gidng nhau vé& mit di truyén giita hoa in
Vitro va ex vitro. Tir d6, c6 thé thiy trién vong tao hoa in Vltro dai tr, ung dung trong
viéc kiém soat sy ra hoa cua ciy ¢ diéu kién &x vitro, cai tién va lai tao giéng trong diéu
Kién in vitro, nghién ctru su ra hoa in vitro vé sinh i, sinh héa thay vi ex vitro...

Cén tiép tuc nghién ciru biéu hién ciia gen MADS-box tao hoa & cic mirc do khac
nhau dé xac dinh cu thé vai tr0 ciia gen nay trong su bat thuong ¢ hoa in vitro.
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