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Xac dinh cac yéu to diéu hoa hoat dong (CRE)
cua gen RMPI va RMP2
lién quan dén biéu hién chuyén biét ¢ hat phan lua
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Tom tit:

Gen chuyen biét mo, co quan thwong dugc kiém soat béi cac yeu t6 diéu hoa hoat dong (Cis Regulator Elements
- CRE) nam trén vung diéu hoa gen (promoter). O lia, promoter chuyén biét hat phan da dugc chirng minh cé sw
tham gia cia cac CRE dac hiéu nhw GTGANTG10, POLLEN1LELATS2... va cac mé tip dac thu khac. Hai gen,
RMPI va RMP2 biéu hién chuyén biét & giai doan dAu hinh thanh hat phin lia. Viing promoter dwoc phén tich
bang phin mém NEW PLACE va PlantCARE di xac dinh dwoc 80 va 95 CRE nam trén promoter RMP1 va RMP2.
Trong d6 c6 6 CRE phé bién xuét hién véi tan sb tir 12 dén 25 1in, gom ARR1AT, CAATBOX1, CACTFTPPCAL,
DOFCOREZM, EBOXBNNAPA, GATABOX. Pic biét, hai CRE lién quan tryc tiép dén biéu hién chuyén biét &
hat phAin GTGANTG10, POLLEN1LELATS52 ciing xuét hién trén cic promoter nay. Trong d6, GTGANTG10 xuit
hién véi tin s6 14 1an trén RMP1 va 21 lan trén RMP2; POLLEN1LELATS2 xuit hién véi tin so 4 va 21 lan trén

RMP1 va RMP2.
Tir khéa: aa, ving diéu hoa gen, yéu té diéu hoa.

Chi s6 phén loai: 4.6

Dét van dé

Promoter 1a trinh ty nucleotide ndm trudc gen phia dau
5’ ¢6 vai tr0 quan trong trong vi¢c diéu khién hoat dong
phién ma ctia gen dé tong hop protein. Promoter duoc phan
1am 3 loai chinh gdm: promoter cam tng, co dinh va chuyén
biét (specific promoter). Trong do, promoter co dinh nhu
35S, actin hay ubiquitin dugc sir dung phd bién nhét [1-3].
Tuy nhién, nhitng promoter nay thudng tao ra cac kiéu hinh
khong mong mudn do hoat dong khong dinh hudng cua gen
gdy ra. Vi thé, dé khic phuc diéu nay cic nha khoa hoc co
xu huéng st dung cac promoter chuyén biét dé diéu khién
cac gen O cac mo, bd phan theo chu dich [4, 5].

O thuc vat ¢6 hoa néi chung, Ita noi riéng nang suét hat
phu thudc rat nhiéu vao hiéu qua cta qua trinh thy phin va
thy tinh, trong d6 hat phan déng vai tro rt quan trong trong
qué trinh nay. Bat ky mot t6n thuong nao cua hat phéan ciing
s& anh huong dén qua trinh tao hat [6]. Nguyen va cs (2019)
[7] da ching minh & diéu kién nhiét d6 cao 35°C hat phén
cdy Arabidopsis bi chét, ciy khong hinh thanh hat. O khia
canh phan tir, cic bao céo cho thiy rat nhiéu gen tham gia
vao qua trinh phat trién cta hat phin nhu: OsIPK, OsIPA,
OsbHLH, OsFbox, OsIPP3, OsEMSAI, OsLSP, EPADI ...
[8-13]. Promoter cua cac gen nay da dugc phan lap va
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ching minh ¢6 kha nang tmg dung trong dleu khién cac gen
muc tiéu nham tao dong bat duc dyc & cay trong nhu thude
14, la da dugc bao cao [14-16].

Nhin chung, cac promoter chuyén biét thuong cd mét cac
yéu té diéu khién hoat dong chuyén biét cho mo hay té bao
[17-20]. Khi phan tich trinh ty ving diéu hoa chuyén biét
hat phan & cdy ca chua, Lat52, nhom nghién ctru ctia Twell
da tim théy mot sb yéu t c6 vai tro chinh dbi v6i hoat dong
cua promoter nhu GTGANTGI10, POLLENILeLATS52
[21]. Cac yéu t nay ciing duoc tim thdy & mot s promoter
chuyén biét hat phan khac nhu OsSCP, OSIPA, OsLPS10
va OsLPSll [22, 23]. Ngoai vai tro clia cac yéu to néu trén,
mot so nghién ctru cho thiy cac mé tip méi hay trinh tu
bao ton ciing chi phbi hoat dong chuyén biét ciia promoter.
Céc mo tip phan bd & cac vi tri khac nhau va kiém soat cac
hoat dong chuyén biét cua gen [19, 20, 24, 25]. Li va cs
(2020) [26] da xac dinh dwoc 15 mé tip lién quan tryc tiép
dén biéu hién chuyén biét hat phén coa gen hydroxyproline-
rich glycoproteins (HRGP) ¢ cay Arabidopsis. Nguyen va
¢s (2016) [27] di xé4c dinh dugc 9 gen chuyén biét hat phin
& laa (Rice microspore pollen tix 1 dén 9). Cac promoter niy
da duoc chirng minh hi¢u qua thong quan gen chi thi GUS
va Sidecar pollen-2 (scp-2) & cay Arabidopsis. Trong pham
vi bai bao nay, chiing tdi tién hanh phan tich ving promoter
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Abstract:

Tissue and organ-specific expression genes induced
by Cis-regulator elements (CREs) are distributed in
the promoter region of a gene. In rice, pollen-specific
genes have been investigated to identify CREs related
to specific expression in anther and pollen grain such as
GTGANTGI10, POLLENI1LELATS2... RMPI and RMP2
genes that specifically express the early stage of pollen
development were analysed their promoter region using
NEW PLACE and PlantCARE tools. Results showed
that 80 CREs were located in the RMPI promoter
and 95 CREs in the RMP2. Among them, 6 CREs
are abundant distribution with from 12 to 25 copies,
including ARRI1AT, CAATBOX1, CACTFTPPCAL,
DOFCOREZM, EBOXBNNAPA, and GATABOX.
Interestingly, two pollen-specific CREs, GTGANTG10,
POLLENILELATS2, were also found in RMPI and
RMP2 promoters. In which, GTGANTG10 was counted
14 copies in RMPI and 21 copies in RMP2, whereas,
POLLENILELATS?2 was found 4 and 21 copies in RMP1
and RMP?2, respectively.

Keywords: Cis-regulator elements, promoter, rice.
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ctia hai gen RMPI va RMP2 nham tim ra cac CRE lién quan
dén bicu hién chuyén biét ctia ching.

Vat liéu va phuong phap nghién ciu
Phin tich biéu hién gen

Biéu hién cua gen RMP1 va RMP2 dugc phan tich dua
trén dir lidu cong bd RiceXPro (https:/ricexpro.dna.affrc.
g0.jp/). Biéu hién gen dua trén cuong do huynh quang Cy3
0 cac co quan sinh san nhu mam hoa, bao phén, nhuy...
Bong thoi, biéu hién gen cling dugc phan tich thém dua trén
ban do nhiét (heat map) bang phdn mém ePlant (http://bar.
utoronto.ca/eplant_rice/).

Luwa chon ving diéu hoa hoat dpng ciia gen va phin
tich CRE

Trinh ty gen RMPI (Os01g0533400) va RMP2
(Os04g0561900) dugc lay trén co so dit liéu Rice Functional
Genomic Express Database (RiceGE, http://signal.salk.
edu/cgi-bin/RiceGE). Vung trinh ty nucleotide nam lién ké
phia truéc md mé dau ATG phia dau 5° duge xac dinh 1a
promoter. Trinh tu promoter cia gen RMPI va RMP2 lan
luot 12 1.343 va 754 bp (bang 1). Pé xac dinh cac yéu t6
CRE, trinh ty promoter gen RMP1 va RMP2 dugc phan tich
bang phan mém NEW PLACE (https://www.dna.affrc.go.jp/
PLACE/) va PlantCARE (https://www.dna.affrc.go.jp/
PLACE/?action=newplace). Tan sé xuit hién cac CRE s&
dugc thong ké va xay dung biéu dd. Cac yéu t6 phién ma s&
dugc danh dau vi tri trén ving promoter ciia gen.

Bang 1. Gen RMP1 va RMP?2 sir dung trong nghién ciru.

Kich thwée ving diéu

Gen M3 s6 trén NCBI |
hoa gen

Séan phim gen ma hoa

Glycoside hydrolase, family

RMPI 35 protein

0s01g0533400 1.343 bp (-18 dén -1.360)

Peptidase S9A, prolyl

oligopeptidase family Bl

RMP2  0s04g0561900

Két qua nghién cuiu va thao luan
Biéu hign ciia gen RMPI va RMP2 6 hat phin

Két qua phén tich database bang phan mém RiceXPro
dé kiém tra biéu hiéu gen ¢ cac miu bao gdm mam hoa,
bao phan, nhuy, vo triu dua trén cuong do tin hi¢u huynh
quang Cy3 cho thdy hau hét cic mdu mam hoa, nhuy, vo
trau khong co tin hi¢u biéu hién. Gen RMPI va RMP?2 bit
déau biéu hién khi bao phan dugc hinh thanh, va biéu hién
manh nhit & giai doan bao phén c6 kich thuge tir 1,5 dén 2,0
mm (hinh 1). Dong thoi bang phin mém ePlant gen RMP1
va RMP2 dugc phan tich biéu hién dya trén ban dd nhiét &
c4c co quan sinh san (mam hoa, hat) va co quan sinh dudng
(1a, than, r8). Két qua cho thy, gen chi biéu hién & co quan
sinh san, dac biét la giai doan P5 va P6, gen khong hoac
biéu hién rat it & cic co quan sinh dudng (hinh 2).
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Biéu hién ciia gen RMPI (A) va RMP2 (B) ¢ giai doan sinh san hiru tinh dugc phan tich bang phan mém RiceXPro théng qua tin hiéu

huynh quang Cy3 (inflorescence: hoa; anther: bao phén; pistil: nhuy; lemma: dinh v trau; palea: vo triu dudi).
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Hinh 2. M phéng biéu hi¢n ciia gen RMPI (A) va RMP2 (B) & co’ quan sinh sin bing phin mém eFP dua trén biéu dd nhiét. Biéu dd nhiét thé
hién murc do biéu hién gen tang din tir mau vang dén mau d6 twong Gmg véi cic giai doan phat trién cua hoa (inflorescence P1-P5), hat (seed S1-S5), 14

non (young leaf), 14 truong thanh (mature leaf), ré cdy con (seeding root).

CRE phé bién trén viing promoter RMPI va RMP2

Két qua phan tich cho thdy, co 80 CRE trén ving
promoter RMP1 va 95 CRE trén vung promoter RMP2. Cac
CRE xuat hién v6i tin s6 va vai tro khac nhau trong diéu hoa
hoat dong ciia gen. Trong d6, cd 6 CRE xuat hién vai tan s6
16n tir 12 dén 35 lan (bang 2, hinh 3A). Cac CRE tham gia
vao cac chuc nang khac nhau nhu stress, hormon, biéu hién
gen... Trong d6, ARRIAT la yéu t6 lién két duoc tim thay
trén cac promoter cua cay lua va Arabidopsis. Sakai va cs
(2000) [28] di chimg minh ARR1 va ARR2 1a céac yéu tb
phién mé c6 vai trd didu hoa qua trinh tong hop cytokinin.
Trén trinh ty promoter RMP1 va RMP2, ARRI1AT Xuét
hién 1an luot 12 va 26 lan. CAATBOX chiu trach nhiém
kiém soat hoat dong chuyén biét & md cia gen LegA & ciy
dau ngua, dong thoi tham gia vao didu khién qué trinh ra
hoa & cay Arabidopsis [26, 29]. DOFCEREZM lién két véi
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protein Dof tham gia diéu hoa hoat dong cua gen lién quan
dén stress, téng hop hormon va biéu hién dic hiéu mo & cay
1 va 2 14 mam [30]. DOFCEREZM xuét hién 15 va 35 lan
trén promoter RMP1 va RMP2. GATABOX tham gia diéu
hoa hoat dong dac hi¢u mo, kiém soat mirc d6 biéu hién gen
[23]. CACTFTPPCAL la thanh vién chinh tham gia diéu hoa
hoat dong tong hop carbon & té bao trung bi (mesophyll).
Sharma (2014) [31] da phan tich promoter ctia 40 gen va
nhan thiy CACTFTPPCA 1a yéu t6 ph bién co mat & tit ca
céc promoter. Két qua phan tich cho thdy, CACTFTPPCA1
xudt hién 14n luot 18 va 26 lan trén ving promoter RMP1
va RMP2. EBOXBNNAPA 1a yéu t6 tham gia biéu hién
gen dic hiéu & md cua gen tong hop phenylpropanoid dugc
chung minh bdi Hartmann va cs (2005) [32]. Yéu t6 nay
duoc phat hién trén promoter cuia RMP1 va RMP2 véi tan
s6 1an luot 1a 20 va 16. Dac biét, két qua phan tich cho théy
hai yéu t6 GTGANTG10 va POLLEN1LELAT52 kiém soét



biéu hién chuyén biét ¢ hat phén va bao phén déu co mit
trén promoter RMP1 va RMP2. Trong d6, GTGANTGI10
xuét hién véi tan s6 14 1an trén RMP1 va 21 1an trén RMP2,
POLLENILELATS2 véi tan s6 4 lan trén RMP1 va 2 lan
trén RMP2 (bang 2, hinh 3A). Pay 1a 2 motif quan trong
diéu hoa hoat dong chuyén biét hat phén duoc tim théy trén
gen gl0 & cay thube 14 (Nicotiana tabacum), Lat56, Lat52 &
cay ca chua (Lycopersicum esculentum) [33, 34]. Vi tri phan
bd cta cac motif nay dugc thé hién & hinh 3B.

Bing 2. Danh sich cic CRE phd bién trén promoter RMP1 va RMP2.

Tén s6 xudt hién
TT CREs Trinh ty (5°-3") Chire ning
RMPI  RMP2
- Yéut phién ma diéu hoa
1 ARRIAT NGATT (N=G/A/CT) 12 26 cytokinin 28]
) CAATBOXI CAAT 18 3 Diéu hoa hoat dong & mo, co
quan [29]
Yéu o diéu hoa dic higu
3 CACTFTPPCAL YACT (Y=TIC) 18 26 meiocytes [35]
Yéut phién ma Dof! va
4 DOFCOREZM AAAG 15 35 Dof2 tham gia biéu hi¢n gen

tong hop carbon [31]

Biu hién dgc higu md tng
hop phenylpropanoids [35]
Hop GATA, diéu hoa biéu
hién ddc higu mo [36]

Diéu hoa hoat dong dac hi¢u
0 hat phan cdy thuoc 14 [37]

5 EBOXBNNAPA CANNTG (N=A/G/CIT) 20 16

6  GATABOX GATA 30 13

7 GTGANTGI0 GTGA 14 21

Diéu hoa hoat dong ddc
higu ¢ hat phan cdy ca chua
[34,38]
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Hinh 3. Tn s6 xuit hién cic CRE phé bién (A) va vi tri phin bd ctia
POLLEN1LETAT52 va GTGANTG10 (B) trén promoter RMP1 va
RMP2.
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Promoter chuyén biét hat phan 1a cong cu hitu hiéu c6
thé st dung dé diéu khién cac gen lién quan dén qua trinh
phat trién cuiia hat phan, nhu diéu khién qua trinh tong hop
héc mon tao cay lua bat duc duc hodc nang cao hiéu qua
thy phan thy tinh cta cdy [16]. Gan déy, bién ddi khi hau
da gay ra cac hién ‘tuong cyc doan ddi voi cay tréng, dac
biét 1a nhiét do thip va ning nong tac dong 16n dén qua
trinh thu phdn thu tinh, tr d6 1am giam ning sut va san
lugng ctia cdy. Nhiéu nha khoa hoc da tim cach nang cao
tinh chong chiu cta hat phan thong qua diéu khién cac gen
lién quan bang cac promoter chuyén biét [27, 31, 32]. Tur
cac nghién ctru trén cho thiy, promoter RMP1 va RMP2 ¢6
thé 1a mot trong nhitng coéng cu hitu ich duoc s dung dé
diéu khién cac gen lién quan dén hat phan trong cong tac
chon tao giéng o Viét Nam.

Két luan

Két qua phén tich cho thdy, gen RMPI va RMP2 biéu hién
manh & giai doan hinh thanh bao phéan kich thuéc tir 1,5 dén
2,0 mm. Viing promoter gen RMPI va RMP2 c6 chira nhidu
yéu td diéu hoa hoat dong CRE, RMP1 c6 chia 80 CRE,
RMP2 c6 95 CRE. Trong d6, ¢ 6 CRE phd bién xuét hién
Vi tan s tir 12 dén 25 1an gdm ARRIAT, CAATBOX1,
CACTFTPPCA1, DOFCOREZM, EBOXBNNAPA,
GATABOX. Hai yéu t6 phién mi lién quan tryc tiép
dén biéu hién chuyén biét & hat phan GTGANTGIO,
POLLENILELATS2 xuat hi¢n véi tan sb 14, 4 va 21, 2 trén
promtoer RMP1 va RMP2. Pé danh gia vai tro cua cac CRE
nay can tién hanh két hop phan tich vai tro ciia ching thong
qua cac chi thi khac nhu GUS, GFP.

Nghién ctru nay dugc tai trg boi Quy phat trién khoa hoc
va cong nghé quoc gia (NAFOSTED) thong qua dé tai ma
$0 106.03-2017.19. Céc tac gia xin chan thanh cam on.
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