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GEN EG707, MQT PANH DAU PHAN TU TRIEN VONG
DE KIEM TRA SU HINH THANH PHOI VO TiNH
TREN CAY CQ DAU

Lé Vinh Thic', Hupnh Ky’, Nguyén Phuéc Dang’ va Parameswari Namasivayam’
ABSTRACT

In this study, the molecular characterization of clone Eg707 isolated from cell suspension
culture of the oil palm was reported. Southern analysis result showed that Eg707 might
be present as a single copy gene in the oil palm genome. This gene is highly expressed in
tissue cultured materials compared to vegetative and reproductive tissues, suggesting a
role of this gene during oil palm somatic embryogenesis or at the early stages of embryo
development. Expression analysis of Eg707 by RNA in situ hybridization showed that
Eg707 transcripts were present throughout somatic embryo development starting from
proembryo formation at the embryogenic callus stages till the maturing embryo stages.
Since proembryo formation within the embryogenic callus is one of the first key factors in
oil palm somatic embryo development, it is suggested that Eg707 could be used as a
reliable molecular marker for detecting early-stage of oil palm somatic embryogenesis.
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Title: Gene Eg707, a potential molecular marker to detect somatic embryo formation in
oil palm

TOM TAT

Trong nghién ciru nay, gen Eg707 dwoc phan ldp tir té bdo nuéi cay treo di dwoc khdo
sdt ddc tinh phdn tir. Két qua phan tich Southern cho thdy Eg707 c6 thé la don gen trong
b gen cua cay co ddu. Gen Eg707 biéu hién gen rdt cao 6 té bao ciia mé dwoc nudi cdy
hon la & nhitng té bao sinh dwdng, diéu dé chirmg to Eg707 c6 thé déng gop trong qud
trinh hinh thanh phéi vé tinh hay la trong giai doan dau ciia qud trinh phdt trién phéi. Ky
thudt lai RNA in situ mot lcfn nita chimg minh gen Eg707 dwoc biéu hién trong sudt giai
doan phdt trién phéi, sw biéu hién gen bt dau tir s hinh thanh phoi, tir giai doan callus
dén giai doan phéi trucng thanh. Boi vi sy hinh thanh mam  phoi trong thoi ky callus phat
sinh phoi la mot trong nhitng nhdn 16 chinh cho su phat trién phoi ve tinh cua cay co dau,
nén Eg707 c6 thé dwoe dé nghi nhw la mot danh ddu phan tir dé kiém tra sw hinh thanh
phoi vo tinh o giai doan ddu ciia cdy co dau.

Tir khéa: co diu, phién bin mdi, Eg707, dinh déu phén i, phéi vo tinh

1 GIOI THIEU

Co dau (Elaeis guineensis Jacq.) 1a cady mot la mam co gia tri kinh té quan trong vi
1a cay cung cap dau an 16n nhat trén thé giéi (Ahmad et al., 2008). Cay co dau co
san luong dau cao nhét trén mot hecta so vai tit ca cac loai cdy c6 dau (Gorret et
al., 2004) va nang sut ddu trung binh cho mot hecta c6 thé 1én dén 4.08 tin. Tuy
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nhién, trong xu hudng phat trién cong nghiép dau co ¢ thé ky 21 gap phai nhimg
thach thirc 1am thé nao dé duy tri & thé canh tranh va loi nhuan cia cdy co dau
trong dleu kién lao dong it va dat dai bi gioi han (Parveez et al., 2000). Thém vao
d6, nhu cau dau co thi gia tang trong tuwong lai cung vdi su gia tang dan s6. Do do,
dé dap tmg dugc nhu cau dau co cua thé gioi, viéc cai thién nang sudt cling nhu
chat lugng dau co trong thoi gian ngan 1a van dé can lam (Sambanthamurthi ef al.,

2009). Tuy nhién, viéc cai thién giong bang con duong lai tao theo phuong phap
b dién thi rat lau vi mét chu ky phéng thich ra dugc mot glong co diu mang dic
tinh mong mubn ciing mat gan 10 nam. Chién lugc cai thién giong bang lai tao s&
t6n nhidu cong lao dong va mat thoi gian vi chu ky phat trién ciia cay dai va khong
c6 nhan gidng ty nhién dwoc bang vo tinh va tinh hdn tap trong lai tao cao
(Staritsky, 1970; Jouannic ez al., 2005). Hon thé nira, nhimg gidng co dau trong
hién tai lai c6 nguon gbc tir mot ngudn gen hep, diéu d6 rat kho cho nhimng ngudi
chon gibng tao giébng méi trong diu kién ngudn gen bi giéi han (Parveez et al.,

2000). Do d6, nganh cong nghé¢ dau co tim ra mét phuong phap moi aé nhan
nhanh nhiing cay b6 me co dac tinh t6t cho viéc san xut hat va nhitng dong tét
lam cay con dé cung cap cho thi truong (Basti et al., 2005).

Nhén nhirng dong t6t bang phuwong phép nhan glong vo tinh ciia cdy co dau dugc
nghién ctru tir nhidu ndm qua va 1a phuong phép trién vong dé cai thién ning suat
cdy co dau (Gorret at el., 2004). Theo Willis et al. (2008), nhiing vuon co dau
dugc trong tir nhimng cdy co dac tinh tbt tir nudi cay md cho ning suét ting lén
khoang 30% va rat ngan thoi gian cho trai. Uu thé ciia phuong phap nhan gidng
béng con dudng nudi cdy md thi cho nhirng cay con dong nhit mang nhimg déc
tinh t6t vi du nhu cho ning suit cao, khang sau bénh. Dé nhan nhanh gidng co dau
bang phuong phap nhéan gidng vo tinh, nudi ciy té bao treo (giai doan hinh thanh
phoi) dugc nghién ciru va tdn dung trong nhitng thap nién qua (Gorret et al., 2004;
Tarmizi et al., 2004). Tuy nhién, viéc hinh thanh callus tir vat li€u nudi céy thi rat
thap, khoang 19% (Corley va Tinker, 2003), trong khi ti & trung binh ciia viéc
hinh thanh phdi tir nhiing callus sinh s6i chi dat cao nhit 1a 6% (Wooi, 1995).
Theo Willis ez al. (2008) cho rang nhan giéng vo tinh bang con dudng nudi cdy mod
cho cdy co dau ton nhiéu thoi gian va cong lao dong trong giai doan phong thi
nghlem Vi the qua trinh nhan glong bang nubi cdy mo cua cdy co dau can phai
cai thién. Dé loai bé nhirng trd ngai trén, danh dau phan tir cho qua trinh hinh
thanh phoi dugc nghién ciru & mirc do phan tr cho viéc phat hi¢én nhitng moé tbt,
phat hién qua trinh hinh thanh callus va phoi, dé viéc nhan gidng vo tinh ctia cay
véi mot luong 16n (Low ef al., 2006). Sy phat hién sém kha nang tao callus va
hinh thanh phdi vo tinh c6 thé gitp giam chi phi va thoi gian trong tién trinh nu6i
céy mo cdy co dau. V& khia canh nay, ) lugng 16n thu vién cDNA cua céy co dau
da duogc thanh 1ap (Jouannic ef al., 2005; Ho et al., 2007; Low et al., 2008) thi rét
hiru ich cho viéc xac dinh gen, sy biéu hién gen, tim ra duoc day di doan cDNA
(Boonanuntanasarn, 2008), tim ra nhiing danh dau phéan tir (Rudd, 2003). Tuy
nhién, c¢6 rat nhiéu gen méi hién dién rat 16n trong thu vién nhiing doan gen duoc
biéu hién (EST). Thi du nhu, Low ez al. (2008) wéc tinh ¢ 45,5% trong s6 17.599
EST tir 12 thu vién cDNA la protein méi. Thém vao d6, nhitng EST c6 thé rat
quan trong trong viéc tim ra nhling chu trinh ctia cac phan ung sinh hoa hay qua
trinh diéu khién sy phat trién cua cay (Fristensky et al, 1999). Vi thé, myc dich
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cua nghién clru nay la khao sat dac tinh phan t cia gene Eg707 tir EST cua té bao
nudi cay treo cua cay co dau. bay la mot két qua so khoi cho thay gen Eg707 biéu
hién rét cao ¢ giai doan nudi cay té bao treo, c6 thé né co sy anh hudng rat quan
trong trong qua trinh nudi cay mo cia cay cQ dau.

2 PHUONG TIEN VA PHUONG PHAP

2.1 Vit li¢u thi nghiém

Doan biéu hién gen (Expressed sequence tag, EST) dong Eg707 duge phén lap
trude do tir té bao nudi cdy treo cua cay co dau (Ooi, 2003) va dugc dua 1én ngén
hang gen (Acc. No. F1196136). L4 non, md phan sinh, ré, hoa céi, té bao nudi cay

treo, callus khong tao phdi, callus tao phdi vo tinh, phdi hitu tinh cia cay co dau va
EST dong duoc cung cip boi vién nghién ctru dau co Malaysia (MPOB).

2.2 Phan tich chudi trinh tw

Phan tich chudi trinh tw dugc thuc hién sir dung dung cu Basic Local Alignment
Search Tool 2.0 (BLAST 2.0) (Altschul et al, 1997). Dy doan dau hiéu giau
leucine nhan ciia chudi polypeptide Eg707 dugc thuc hién dua trén chuong trinh
NetNES 1.1 Server (http://www.cbs.dtu.dk/services/NetNES/). Dy doan khi luong
phan tir (MW) va diém dang dién (pl) dugc thyc hién bang chuong trinh Biology
Workbench version 3.2 san c6 trén mang (http://biowb.sdsc.edu/CGI/BW.cgi.)

2.3 Southern Blot

DNA tr 14 non cia cdy co dau dwoc ly trich bang phuong phap
cetyltrimethylammonium bromide (CTAB) (Murray va Thompson, 1980) va duoc
cit véi bdn enzyme cit giGi han: HindIll, Notl, EcoRI va Tagl (Fermentas,
Germany). 30 ug DNA sau khi cit bing enzyme cit giéi han dwoc phan tach trén
gel agarose 0.7% (w/v) trong dung dich di¢n di 1x Tris-borate. Nhitng phan doan
DNA trén gel agrose sau d6 dugc chuyén qua mang lai nylon phéan cuc dwong tinh
nylon Hybond N* (Amersham Biosciences, Sweden) bang ky thuat mao dan bang
dung dich dém NaOH 0.4N. Mang lai chira phan doan DNA duoc ding dé lai qua
dém voi con do khong danh ddu phong xa. Trong d6, chudi nucleotide day du cua
Eg707 cDNA duoc st dung cho viéc chuan bj con do dya theo bo kit NEBIlot®
Phototope® Kit (New England BioLabs, UK). Cach thirc lai sit dung cho phan tich
Southern dugc mé ta bai Church va Gilbert (1984) ¢ 60°C. Két qua cua sy lai
dugc xac dinh bang nhitng phan doan DNA thé hién trén film X-ray (Amersham
Biosciences, Sweden).

2.4 Real time RT- PCR

RNA téng sb tur nhiing bg phén cuia cay co dau (1a non, md phan sinh, ré, hoa céi,
té bao nudi cdy treo, callus khong tao phdi va callus tao phéi vo tinh) dugc ly trich
bang phuong phap SDS-phenol/LiCl (Shizadegan et al., 1991). Hai micro-gram
ctia RNA tong s6 duge dung dé chuyén ma ngugc thanh chudi cDNA nh¢ sir dung
bo kit Quantitect Reverse Transcription (Qiagen, USA). Tat ca cac con mdi va con
do (Bang 1) dugc thiét ké va tong hop boi Sigma-Proligo (Sigma-Genosys, Sigma-
Aldrich Co., USA). Thi nghiém real time PCR duoc bd tri lap lai 3 1an trén hé
théng ABI Prism 7900 Sequence Detection System va két qua cia real time dugc
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phan tich béi chuong trinh dugce cung cép boi PE Applied Biosystems (USA).
Nhimg nghiém thirc doi ching (khong chira DNA) ciing dugc thyc hién cung luc
cho mdi 1an phan tich. Diéu kién cho phan v ung tong hop real time PCR 1a: 2 phut &
50°C, 10 phat & 95°C, va 40 vong cua 15 gidy ¢ 95°C va 1 phut ¢ 57°C trong hé
théng 384-giéng cuia ABI Prism 7900 (Applied Biosystems, USA).

Duong chuan dugc xay dung dé kiém tra hiéu suét téng hop ctia cac cac cap con
mdi bang cach pha lodng 5 1an. Mdi phan tmg PCR gdm c¢6 100 nM mdi xudi va
mdi nguoce, 250 nM con do TagMan (Bang 1) va 1 lan cua h5n hop TagMan
Universal PCR Master (Applied Biosystems, USA), ¢ thé tich cudi cung 1a 20 pl
cho mdi phan tng. Xac dinh lwong biéu hién gen bing phuong phap so sanh Cr
(Livak va Schmittgen, 2001). Muc do biéu hién gen ¢ cac mau duoc so sanh véi
mau duoc ly trich tir t& bao nudi cdy treo. Biéu hién gen cua glyceraldehyde-3-
phosphate dehydrogenase (GAPDH) trong co dau dugc st dung lam gen chuin
(Acc. No. DQ267444) theo sy md ta trong ban in sb 2 ciia hé thong ABI PRISM
7700 Sequence Detection (Applied Biosystems, USA).

Bang 1: Chudi oligonucleotide mdi va con do cho real time RT-PCR

Name Sequences of oligonucleotide primers and probes (5’-3°)
GAPDH For GCCAGCTTTAACATCATTCCTAGC
GAPDH Rev AGCTTTCCATTTAAGGCAGGAAG
GAPDH PRO Tet-CAACAGCCTTGGCAGCACCAGTGC-Tamra
Eg707 For CATCCCTCATGGGCTGGTTTC
Eg707 Rev ACATCCACGAAGTAGAGAATGGC
Eg707 PRO 6-Fam-CGCCCTGAAGTCCACTTGCTCCCA-Tamra

Ghi chii: For: méi xudi, Rev: méi nguoc, PRO: con do
2.5 Lai RNA in situ

Bay giai doan phat trién cua phoi v0 tinh (callus phoi, khong phai callus phoi, té
bao nudi cdy treo, phdi dang hinh cau, phoi dang hinh ngu 161, giai doan ndy mam,
giai doan nhiéu phoi) va phdi hitu tinh & 15 tuan tudi sau khi thu phin (15 WAA)
dugc ¢ dinh trong EAF (50% (v/v) con, 5% (V/v) acetic acid, 10% (v/v)
formaldehyde, 35% (v/v) nudc) trong tu hut. Sau khi mau vét duge cb dinh roi
chung duoc khir nuée ¢ cac mirc do khac nhau cua cdn va cubi cung gan vao
paraffin. Mau vat dit trong paraffin dugc cit mdi lat cat diay Sum bang may
microtome, dat trén poly-L-lysine microscope slides va phoi khé qua d€m ¢ nhiét
do6 42°C. Chudi xudi va chudi ngugc ciia con do ciia ca chudi cDNA cua Eg707
dugc danh dau bang kit digoxygenin (DIG) nucleic acid (Roche Molecular
Diagnostics, USA), theo huéng dan cta nha san xuit. Lai in situ duoc thuc hién
phuong phap Coen (1990) va Jackson (1991) da dugc chinh stra cho phu hop véi
diéu kién phong thi nghiém (Coen et al., 1990; Jackson, 1991). DAu hiéu lai dugc
phat hién bang khang thé alkaline phosphatase-conjugated anti-DIG va nitroblue
tetrazolium  v&i  5-bromo-4-chloro-3-indolylphosphate  (Roche  Molecular
Diagnostics, USA) nhu 1a chat dém. Tét ca hinh anh duoc ghi lai bing LEICA
microscope DM600DB (Germany).
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3 KET QUA
3.1 Phan tich trinh tw

Chudi trinh tu nucleotide ddy du ciia cDNA ctia dong Eg707 gdm c6 889 bp. Poan
doc cho giai md (ORF) dai nhat bat dau tir vi tri A;04sTG va két thuc & vi tri
T44AG, chiing ma hoa cho mot chudi polypeptide gérn ¢6 180 amino acids. Chudi
amino acid cua protein nay thi giau leucine (20,15%), valine (10,50%), arginine
(8,67%) va proline (5,63%). N6 duoc du doan c6 khéi luong phan tir 1a 19457,84
Dalton va c6 diém dang dién 1a 8,85. Két qua BLASTX cho thiy chu6i amino acid
ciia Eg707 thi rat giéng v6i mot protein méi trén cdy co tai chudt (Arabidopsis
thaliana) (twong dong NP-001031128; 69%), mot protein la trén laa (Oryza sativa)
(twong dong ABB47038; 52%) va du doan protein MtrDRAFT-AC151964g13v2
trén cay Medicago truncatula (twong dong ABN07969; 50%). Chuong trinh NES
du doan c6 2 vi tri giau leucine nhan trén chudi polypeptide Eg707 (Hinh 1a). Dya
trén dir liéu doan bao ton (CDD, NCBI) thi trén chudi polypeptide Eg707 c6 doan
bao ton lién ho Ald-Xan-dh-C2 (Hinh 1b).

3.2 Phan tich Southern

Dé xac dinh nhiing phién ban cua gen Eg707 chira trong b gen cua ciy co dau,
DNA duoc phén 1ap tir 1a cdy co dau duoc sir dung trong phén tich Southern. DNA
trong mang lai dd duoc lai voi con do ciia chudi trinh tir day da Eg707 cDNA, qué
trinh lai dugc rira trong diéu kién tbi hao va chua toi hao. Két qua lai dudi diéu
kién tdi hao chi nhan duwoc mot tin hiéu lai 1an luot trong cac bd gen dugc phan ct
ba enzyme cét giéi han EcoRI, HindlIl va Notl (Hinh 2). Trong khi d¢, két qua
lai nhan dugc hai tin hiéu lai tai vi tri 830 bp and 480 bp trong bd gen dugc cat
bang enzyme cét gidi han Tagl (Hinh 2).

a) HetMES 1.1% Predicted MNES zighals in Seguence

HHM
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Sequence Position
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Superfanilies Ald_¥an_dh_C? superfanily

Hinh 1: Dy doan d4u hiéu vin chuyén tir nhan ra té bao chit (a) va doan bio tén lién
ho aldehyde oxidase, xanthine dehydrogenase va molybdopterin binding (Ald-
Xan-dh-C2) (tir amino acids 29 dén 89) (b) trong chudi amino acid cia Eg707
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Thém vao do6, két qua phan tich cta ban d6 enzyme cit gioi han cho thiy khong co
su hién dién cua ba enzyme cit gidi han EcoRl, Hindlll, Notl va chi c6 mot vi tri
clia enzyme Tagl trong trinh tu nucleotid ciia gen Eg707. Két qua phan tich trong
diu kién lai khong t6i hao thi khong nhan dién dwoc bét ky tin hiéu nao (két qua
khong dugc trinh bay). Qua két qua phan tich tir Southern cho thdy gen Eg707 co
thé 1a don gen trong bd gen cua cay co dau.

3.3 Phan tich biéu hién gen bang phwong phap real-time PCR

Két qua phan tich real time PCR (Hinh 3) cho thay mic do biéu hién gen cua
Eg707 rét thap & 14, m6 phan sinh, r& va khong c6 sy biéu hién ¢ hoa cai. Co thé
gen nay khong c6 vai tro trong sy phat trién cia té bao sinh truong va sinh duc.
Trong nhing vat liéu nudi cay mo, thi su biéu hién cuia gen nay rat cao trong té bao
nudi ciy treo va giam dan trong té bao hinh thanh phéi v6 tinh va té bao khong
hinh thanh phéi v6 tinh. Két qua nay cho thiy gen Eg707 dong mot vai trd quan
trong trong sy hinh thanh phdi v tinh va phat trién ctia t& bao nudi cdy treo clia
cdy co dau.

3.4 Phan tich biéu hién gen biang phwong phap lai RNA in situ

Lai RNA in situ duge thuc hién cho cac mau thi nghiém c6 su biéu hién gen Eg707
cao tir két qua real time PCR va cac miu & cac giai doan phat trién khac nhau cua
viéc hinh thanh phéi vo tinh va hitu tinh ciia cdy co dau. Con do xudi va con do
nguoc déu duoc su dung trong thi nghiém nay va vi tri biéu hién gen duoc xac
dinh bang nhirng diu hiéu chi ¢6 tir con do ngugce (Hinh 4). RNA théng tin cua
Eg707 dugc phat hién trong tit ca cac té bao ¢ giai doan dau hinh thanh phéi va
chi duogc théy & mot sd vi tri nhat dinh ¢ phoi trong mot vai giai doan ctia qua trinh
hinh thanh phéi. Trong giai doan hinh thanh phoéi cta callus (Hinh 4Ab), san phdm
phién mi cua Eg707 duoc phat hién ¢ nhitng té bio ma chang c6 thé hinh thanh
nhiing té bao phan sinh & giai doan sau nay. Két qua lai cho thy nhiing té bao phan
sinh dang phan chia dugc nhudm va cé mau xanh dam.

1 2 3 4

830 bp

480 bp

Hinh 2: Phén tich Southern cho cay C(.),d?lll dugc rira trong diéu kién t8i hao. Mi giéng
duwgc cho vao 30 ng DNA da cat véi enzyme cat giéi han EcoRI (1), HindlIl (2),
Notl (3) and Tagql (4)
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MAu thinghiém cia co dau
Hinh 3: Biéu hién gen Eg707 & czic'mz:lu thi nghiém cua cay co diu dwoc so sanh véi miu
nudi cay te bao treo. N: doi chirng, SC: t€ bao nudi cay treo, E: callus phdi, NE:
callus khong hinh thanh phéi, L: 14, R: ré, ME: mé phén sinh, FF: hoa cai. Dau
sai s0 1a d§ 1éch chuan

Su sao chép ndy nam & ving ngoai bién cua nhimng callus khong hinh thanh phoi
(Hinh 4Bb) hon 1a biéu hién hét tit ca cac té bao cia callus hinh thanh phéi, diéu
d6 cho thay su biéu hién ciia gen Eg707 thi cao hon trong té bao hinh thanh phoi
va chi biéu hién & vong ngoai ctia nhing callus khong hinh thanh phéi. O té bao
nudi cdy treo cua cdy co dau (Hinh 4Cb), sy phién mé dugc phat hién ¢ nhiing té
bao dang phén chia, diéu nay cho thdy két qua lai dugc nhuém bang mau xanh den
6 nhan. Song song do, ket qua phan tich m6 hoc ctia md phan sinh, ¢ callus hinh
thanh phdi va ¢ nhing té bao nuoi cay treo, noi ma gen £g707 biéu hién rit cao,
déu cho két qua cua sy phat trién mo 1a giéng nhau. Trong giai doan hinh thanh
phoi dang hinh cau, do la giai doan dau ctia sy phat trién phoi v6 tinh cua ciy co
dau va chung dugc cay chuyén qua méi trudng khong co chat kich thich sinh
truéng (Hinh 4Db), ket qua lai nhan thdy mat tin hiéu rat yeu cua gen Eg707 dugc
biéu hién & nhimng té bao vong ngoai ciia phoi, 1a nhing té bao cho sy phan sinh
ngon, 1a mot 16p don xung quanh phéi. Tuy nhién, nhitng tin hiéu lai xuét hién
xung quanh phoi thi khong lién tuc nhau, nguyén do cua sy khong lién tuc cd thé
do bi phan ct trong qué trinh chuan bi nhimg mo nay. 1301 voi sy phat trién ctia
phéi dan c6 dang hinh ngu 16i (Hinh 4Eb) va phdi ndy mam thanh nhiéu kiéu hinh
thai nhan théiy mot tin hiéu lai rAt manh tai nhitng té bao phan sinh va dau cubi cua
phoi ¢ ca hai giai doan (Hinh 4F). Pac biét, sy biéu hién gen Eg707 dugc quan sat
trong giai doan hinh thanh nhiéu phoi tir qué trinh hinh thanh phdi v6 tinh (Hinh
4Gb) va hinh thanh phéi hitu tinh (Hinh 4Hb). Trong sy hinh thanh phéi vo tinh,
ddu hiéu nam & vi tri nhitng té bao phan sinh ciing nhu nhitng t& bao dy trir tinh
bot trong phdi vo tinh, sy biéu hién gen thi thiy & vong ngoai, 1a phin ma nhiing té
bao phéan sinh s€ hinh thanh.

4 THAO LUAN

Chudi amino acid ctia Eg707 duoc du dodn co6 chira dau hiéu van chuyén tir nhan
ra ngoai té bao chat. Dau hiéu van chuyén nay rat quan trong d¢ xac dinh vi tri ctia
protein va ciing xac dinh moi twong quan cia protein ndy voi nhitng protein khéc,
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d6 1a mot diéu co ban dé xac dinh su ton tai cta té bao (Cour et al., 2004). Haasen
et al. (1999) chi ra ring bd may hoat dong cua nhing protein nhan van chuyén tir
nhan ra ngoai thudng mang chirc ning bao ton trong dong vat, nAm mem va ciy
trdng. O thyc vat, nhitng protein van chuyén tir nhan ra ngoai déng vai trd nhu 1a
nhiing protein diéu khién. Poan bao ton lién ho Ald-Xan-dh-C2 trén chudi amino
acid cta Eg707 cling c6 trén protein abscisic aldehyde oxidase 3 (AAO3), protein
nay ciing duoc tim thay c6 ¢ cdy ¢ tai chudt (Seo et al., 2000; Gonzalez-Guzman
et al., 2004); tuong ty doan bao ton nay ciing duoc tim thiy trong protein aldehyde
oxidase (AO) ciia cdy bap (Sekimoto et al., 1997) va cia cdy laa mach (Omarov et
al., 1998). Nhiing protein nay déu c6 chung mot chirc ning lién quan dén qué trinh
tong hop ABA. Céu hoi dit ra & day 1a phai chang protein Eg707 c6 lién quan dén
qua trinh tong hop ABA va anh huéng dén qua trinh phat trién ctia trong mot s bo
phan cta cay co dau.

Nhin chung, gen Eg707 trong té bao nudi cdy treo biéu hién cao (khoang gip 2
lan) hon trong nhimg callus hinh thanh ph6i va nhimg callus khong hinh thanh
phoi (Hinh 4). Diéu nay cho thay gen nay biéu hién sudt trong qua trinh hinh thanh
callus va biéu hién ting Ién trong t& bao nudi cy treo. Su biéu hién cia gen nay
gidng nhu sy biéu hién ciia gen AtSERKI (A. thaliana somatic embryogenesis
receptor kinase 1), chi biéu hién & giai doan hinh thanh phoi (Shah ez al., 2001).
Glong két qua nghién ctru su biéu hién gen DcECP31, DcECP40, DcECP63 tir ca
rot va AtECP31, AtECP63 tir cdy co tai chudt (ching ma hoa protein LEA (late
embryogenesis abundant)) chi biéu hién trong vat liéu nudi cay mo, nhitng gen nay
dugc biét lién quan dén qua trinh hinh thanh va phat trién ctia phdi (Chugh va
Khurana, 2002).

Két qua lai RNA in situ cho thiy sy biéu hién gen cua Eg707 bat dau tir giai doan
callus phoi dén sy phat trién cua phéi vo tinh. Tir luc hinh thanh phéi trong giai
doan callus phoi 1a mot trong nhitng nhan t6 dau tién dé phat trién phdi vo tinh cua
cay co dau. Tir nhing két qua trén, gen Eg707 c6 thé st dung nhu 1a mot danh dau
phan tir dé som phat hién sy hinh thanh phéi vé tinh. Thém vao do, sy biéu hién
gen cua Eg707 dugc phat hién trong ca phoi vo tinh va phdéi hitu tinh, do d6 Eg707
dong vai tro trong sy hinh thanh phoi néi chung chtr khong chi trong giai doan
hinh thanh phéi vo tinh hay chi trong giai doan phoi hiru tinh. N6i mot cach gian
tiép, thi sy phat trién phoi vo tinh gan giong nhu sy phat trién phoi hitu tinh. Tuy
nhién, sy hinh thanh ban dau thi khong giong nhau. Eg707 chi biéu hién trong subt
qua trinh hinh thanh phdi vo tinh, diéu nay rat tha vi cho viéc nghién ciru gen
khoi dong va ving diéu khién trong doan gen Eg707 dé lam sang to co ché diéu
khién sy biéu hién cia gen nay.

Tir nhitng két qua trén can ¢ nhitng nghién ctru tiép theo dé tim hiéu sy tac dong
cua gen Eg707 trén nhiing gen khac va xac dinh cu thé protein Eg707 phu trach
giai doan nao trong qua trinh hinh thanh phéi vo tinh.
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Hinh 4: Vi tri biéu hién gen Eg707 trong vét liéu nudi cAy mé ciia ciy co ddu va phdi hiru tinh. Ving cit lai
v6i con do xudi (a) va con do nguge (b) ciia Eg707 RNA di dwge danh diu DIG. Hinh (c) va (d)
chi viing vi tri danh ddu mé hoc di dwoc dung phan tich va nhimng hinh dnh lai RNA in situ cho

mdi loai t& bao. MAu vt sir dung 1a: A callus phdi; B callus khéng hinh thanh phéi; C t& bao nudi
cAy treo; D phéi & giai doan hinh ciu; E giai doan hinh ngu 16i; F giai doan niy mim; G giai
doan nhiéu phéi vo tinh; H phéi hiru tinh (15 tuéin sau khi thu phin). Thanh ngang trén hinh =
20pm (Aa, Ab, Ac, Ca, Cb, Cc, Ga, Gb, Gc¢); 50 pm (He); 100pm (Bc); 200pm (Ec, Fc) 500pum
(Ba, Bb, Da, Db, D¢, Ea, Eb, Fa, Fb); 1000nm (Ha, Hb); 10mm (Ad, Bd, Cd, Dd, Ed, Fd, Gd, Hd)

189



Tap

190

chi Khoa hoc 2011:17a 181-191 Truong Dai hoc Can Tho

TAI LIEU THAM KHAO

Ahmad S, Ahmad S, Shariff FM, Balu N, Idris NAN (2008) Changing market trends in the
oils and fats sector. Oil Palm Industry Economic J. 8: 1-11.

Altschul SP, Madden TL, Schaffer AA, Zhang J, Zhang Z, Miller W, Lipman DJ (1997)
Gapped BLAST and PSI-BLAST: A new generation of protein database search programs.
Nucl. Acids Res. 25: 3389-33402.

Basri MW, Siti Nor Akmar A, Henson IE (2005) Oil palm - achievements and potential. Plant
Production Science 8: 288-297.

Boonanuntanasarn S (2008) Gene knockdown: A powerful tool for gene function study in
fish. J. of the World Aquaculture Society 39: 311-323.

Chugh A, Khurana P (2002) Gene expression during somatic embryogenesis - recent
advances. Current Science 83: 715-730.

Church GM, Gilbert W (1984) Genomic sequencing. Proc. Natl. Acad. Sci. USA. 81: 1991-
1995.

Coen ES, Romero JM, Doyle S, Elliot R, Murphy G, Carpenter R (1990) Floricaula: a
homeotic gene required for flower development in Antirrhinum majus. Cell 63: 1311-
1322.

Corley RHV, Tinker PB (2003) Vegetative propagation and biotechnology. In Corley RHV,
Tinker PB (eds) The oil palm, 4™ edn, Oxford: Blackwell Science Ltd., pp 201-215.

Cour TL, Kiemer L, Molgaard A, Gupta R, Skriver K, Brunak S (2004) Analysis and
prediction of leucine-rich nuclear export signals. Protein Engineering Design and
Selection 17: 527-536.

Fristensky B, Balcerzak M, He D, Zhang P (1999) Expressed sequence tags from defense
response of Brassica napus to Leptosphaeria maculans. Molecular Plant Pathology
Online (www.bspp.org.uk/mppol/1999/0301FRISTENSKY).

Gonzalez-Guzman M, Abia D, Salinas J, Serrano R, Rodriguez PL (2004) Two new alleles of
the ABSCISIC ALDEHYDE OXIDASE 3 gene reveal its role in abscisic acid biosynthesis
in seeds. Plant Physiology 135: 325-333.

Gorret N, Rosli SK, Oppenheim SF, Willis LB, Lessard PA, Rha C, Sinskey AJ (2004)
Bioreactor culture of oil palm (Elaeis guineensis) and effects of nitrogen source,
inoculum size, and conditioned medium on biomass production. J. of Biotechnology 108:
253-263.

Haasen A, Kohler C, Neuhaus G, Merkle T (1999) Nuclear export of proteins in plants:
AtXPOI is the export receptor for leucine-rich nuclear export signals in 4. thaliana. The
Plant J. 20: 695-705.

Ho CL, Kwan Y'Y, Choi MC, Tee SS, Ng WH, Lim KA, Lee YP, Ooi SE, Lee WW, Tee JM,
Tan SH, Kulaveerasingam H, Alwee SSRS, Abdullah MO (2007) Analysis and functional
annotation of expressed sequence tags (ESTs) from multiple tissues of oil palm (Elaeis
guineensis Jacq.). BMC Genomics 8: 381.

Jackson DP (1991) In situ hybridization in plants. In Bowles DJ, Gurr SJ, McPherson M (eds)
Molecular plant pathology: a practical approach. Oxford University Press, England, pp
163-174.

Jouannic S, Argout X, Lechauve F, Fizames C, Borgel A, Morcillo F, Aberlenc-Bertossi F,
Duval Y, Tregear J (2005) Analysis of expressed sequence tags from oil palm (Elaeis
guineensis). FEBS Letters 579: 2709-2714.

Livak KJ, Schmittgen TD (2001) Analysis of relative gene expression data using real-time
quantitative PCR and the 2*“T method. Methods 25: 402-408.



Tap chi Khoa hoc 2011:17a 181-191 Truong Dai hoc Can Tho

Low ETL, Tan JS, Chan PL, Boon SH, Wong YL, Rozana R, Ooi LCL, Ma LS, Ong-
Abdullah M, Cheah SC, Singh R (2006) Developments toward the application of DNA
chip technology in oil palm tissue culture. J. Oil Palm Research 87-98.

Low ETL, Alias H, Boon SH, Shariffl EM, Tan CEA, Ooi LCL, Cheah SC, Raha AR, Wan
KL, Singh R (2008) Oil palm (Elaeis guineensis Jacq.) tissue culture ESTs: identifying
genes associated with callogenesis and embryogenesis. BMC Plant Biology 8: 62.

Murray MG, Thompson WF (1980) Rapid isolation of high molecular weight plant DNA.
Nucl. Acids Res. 8:4321-4325. doi:10.1093/nar/8.19.4321.

Omarov RT, Sagi M, Lips SH (1998) Regulation of aldehyde oxidase and nitrate reductase in
roots of barley (Hordeum vulgare L.) by nitrogen source and salinity. J. Experimental
Botany 49: 897-902.

Ooi SE (2003) An examiniation of differentially-expressed genes from oil palm embryogenic
and non-embryogenic cultures, Dissertation, Universiti Putra Malaysia.

Parveez GKA, Masri MM, Zainal A, Abdul Majid N, Yunus AMM, Fadilah HH, Rasid O,
Cheah SC (2000) Transgenic oil palm: production and projection. Biochemical Society
Transaction 28: 969-972.

Rudd S (2003) Expressed sequence tags: Alternative or complement to whole genome
sequences? Trends in Plant Science 8: 321-329.

Sambanthamurthi R, Singh R, Parveez GKA, Meilina OA, Kushairi A (2009) Opportunities
for the oil palm via breeding and biotechnology. In Jain SM, Priyadarshan PM (eds)
Breeding Plantation Tree Crops: Tropical Species. Springer New York Publisher, New
York, pp 377-421.

Sekimoto H, Seo M, Dohmae N, Takio K, Kamiya Y, Koshiba T (1997) Cloning and
molecular characterization of plant aldehyde oxidase. The Journal of Biological
Chemistry 272: 15280-15285.

Seo M, Peeters AJM, Koiwai H, Oritani T, Marion-Poll A, Zeevaart JAD, Koornneef M,
Kamiya Y, Koshiba T (2000) The Arabidopsis aldehyde oxidase 3 (AA03) gene product
catalyzes the final step in abscisic acid biosynthesis in leaves. Proc. Natl. Acad. Sci. USA.
97: 12908-12913.

Shah K, Vervoort J, de Vries SC (2001) Role of threonines in the Arabidopsis thaliana somatic
embryogenesis receptor kinase 1 activation loop in phosphorylation. J. Biol. Chem. 276:
41263-41269.

Shizadegan M, Christie P, Seemann JR (1991) An efficient method for isolation of RNA from
tissue cultured plant cells. Nucl. Acids Res. 19: 6055.

Staritsky G (1970) Tissue culture of the oil palm (Elaeis guineensis Jacq.) as a tool for its
vegetative propagation. Euphytica 19: 288-292.

Tarmizi AH, Norjihan MA, Zaiton R (2004) Multiplication of oil palm suspension cultures in
a bench-top (2-litre) bioreactor. J. of Oil Palm Research 16: 44-49.

Willis LB, Gil GA, Lee HLT, Choi DS, Schoenheit J, Ram RJ, Rha C, Sinskey AJ (2008)
Application of spectroscopic methods for the automation of oil palm culture. Journal of
Oil Palm Research Special Issue on Malaysia-MIT Biotechnology Partnership
Programme 1: 1-13.

Wooi KC (1995) Oil palm tissue culture - current practice and constraints. In Rao V, Henson
IE, Rajanaidu N (eds) Recent Developments in Oil Palm Tissue Culture and
Biotechnology, Bangi: MPOB Press, Malaysia, pp 21-32.

191



