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Ubiquitin, protem c6 khéi hugng phan tir nhé. baa thi. ¢é mat irong hau hét cac loar mé 1€ bao nhan thuc

Trong cau truc gen. ubwyuitm c6 hai dang: polvubiquazin va gen ubiquitin protein mo réng (con cé (&

goi la

gen whiguutin hén két). Trong mds lodr ¢6 it nhat mot polyuiquitin locus chira cic doan 1ap lai 228 bp ma hoa
cho ubiquim don 76 amino acid cua polypeptide nay SO luong cic doan lap lar ¢6 thé khac nhau gida cic
locus trong mot loai va gira cic loar. Ubiquinn tham gia nhin biét céc protein. polypeptide by bién tinh hodic

can loar ba thong qua qua trinh ubiquitin héa nhér hé théng ubiquitin-protcasome Co 3 loar en:
vao qua trinh phan giai protein nay. Da la enzyme hoat hoa ubiquitin E1.
3 i E3 (E3 higase) Su ubiquitin héa tham
trong (& bao, dong var tro quan trong trong qué trinh sioh trudng
bénh vi chang chju vor cac yéu 16 cye doan trong mén trueng. Su da dang vé chic nan
n d¢ sw dung promoler cua loar gen nay nhu mét loar promoter co dinh hitu hiéu trong cong nghé gen

enzyme gin véi ubiquitin

me tham gia
me Uép hop vin ublqmlll\ E2va
1 diéu hoa chire nang nhiéu Joas protem
a phat nén coa ciy cing nhu Kha ning
cua ubiquitin da

thye vt Cac nghién ciru cho thay promoter nbiquitin ¢6 kha nang biéu hién gen trong thuc vt cao hon

c nghién
day tricn vong trong
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Ubiquitsn 13 protein bao thi von khds lugng phan
Wi nhé 8.5 kDa duoc Wn i trang hiu hét cic € bio
nhan thye Hién wong ubiquimn hoa hay qui trinh
ubiquitin héa (ubiguitination) duge dinh nghi 13 qui
trinh gén cic doan ubiquitin 1én mat phan ur protem,
qua teinh nay €6 \vai tro tromg didu kKhién hoat dong
cua cac protem va phan hoy cua chiang. Nhimg
nghién ciu siu vé ubiquitin cho hay ching twong
1ac vor luston ciing nhw nhiéu loai protem Khac nhau
va tham gia vao qua trinh phin huy protein ngr bio
ben ngodn lysosome D¢ khai dau cho sy phan huy.
ubiquitin can nhan biél co chdt- protem cin logi bo.
vii chuyén cho protcasome phan giai thanh peptide
va amino acid (aa) Qua trinh nay duge thue hién
nlher hé théng ubiguinn-proteasonie - UPS (Ubiquitin
protcasome systemy) Nim 2004, ba nha nghién ctru
Aaron Cicchanaver, Avram Hershko va Irwin Rose
i duge nhan giar Nobel hoa hoe ve phat minh ra su
tuomg tic gira ubiquitin vau protein can duge phan
hay - sy nhin biél dic ¢ khen ddu cho hién twong
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Sir ubiquitin hoa cho phép dica hoa chirc nan,
cua nhidu loar protem khic nhau, ma khoa
prolein ¢o vai tro quan trong trong 1& bao. hoat hoa
cic véu 16 phien ma (ranseription factor -~ TF). kha
dau cho nhiéu qud trinh biéu hi¢n gen. cho su phin
chia té bao. sao chép DN
trong 1& bao. Trong thuc vat. cac protein ndr bao
cling duoc iéu hoa thong qua su phan giai chung
nhd UPS Sy ubiquitin héa di¢u hoa qua tninh s;nh
truong \a phat trién. dicu hoa cac hormone sinh
thue vit, qua trinh phan bao cing nhu phan
Mg \Gi cac yeu 16 cuc doan

ic

ctng nhur duy tn sur song

Vi ubsquitin ¢6 mat o moi té bao. md cua co thé
thue vat va co chire nang da dang. ghién clru
sau ve gen ma hoa cho ubiquitin, tim kmu kha ning
sur dung promoter cua ching dd duoc tuen hanh w
nhieu nam nay Trong bai nay. ching 101 1ong quan
cac nghién clru vé ubiquiun. cac
chiing, gia thiét vé cac chire nang cua ching va uép
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theo d6 la cac nghién ciu phan ldp va sir dung
promoter cua gen wbiguitin trong bien nap gen ¢
thuc vat.

Ubiquitin, cdu {ruc caa gen ma héa ubiquitin.

Ubiquitin duoc tach chiét lan déu tién vao nam
1975 ur myén (e bo (Goldstein er al.. 1975). Nhung
trong thai gian do. chirc nang cua ching van con la
van de¢ bi an. Sau nay, ubiquitin da dugc tim thay
wrong nhiéu loai mé té bao cla cic ca 1hé nhan thuc
khac nhau Tiép theo, Busch va eong sir di phat bién
lhay dang lién kél dau tién cua loa prolein nay véi
histon H2A va goi phirc hé nay la protemn A24 trong
nhan ¢ bao (Goldknopf. Busch. 1977). Nam 1978'.
Ciechanover va cang sy ng,_hién curu trén dich chiét
reticulocytes (1¢ bao hong cau chua tnrong thanh) da
tim thay mdt loar protein bén nhiét cé hén quan sy
phan Wiy protein phu thudc vao ning luong ATP va
sau nay goi ching la APFI (active principle of
fraction 1). Protem dugc xac dinh voi khédi luong
phan tr khoang 9000 Da. Wilkinson va cong sur xdc
nhan proten nay la ubiquiin. Theo ticng Latinh.
“ubique” c6 nghia 12 mor noi (everywhere)
(Crechanaver et al., 1978, Wilkinson es al.. 1980).
Ubigutin con dunge vao nhém protem sde nhiét
(heat-shock proten) theo dac tinh phian Ung cia
chimg Kkl nghién ciru prolemn nay trong cic sgi
nguyén bao phdr ga (Bond. Schlesinger, 1985)
Trong nguyén sinh chat. ubiquitin tham gia vao qua
trinh - phin  hay protein  bén  ngoar  lysosome
(nonlysosomal proteolysis) (Ciechanover e al.
1981, Prckart. Eddims. 2004: Moon e al., 2004).

Ubiquitin dvoc phan lap l[r‘nhléu loar khiic nhau,
ntumg trinh ty 76 aa déu co cau tric bao thu Gira
nam men, thue vat va déng val, ubiquitin chi khac
nhau bor 4 gbe aa (Sharp, Li. 1987) Trinh
ubiquitin 76 aa & nguai nhu sau.

ATG.....GGN ATG.....GGN/

\ 228 bp / \ 228 bp /

Hinh 1 Cdu Iric locus ubiquitin (Sharp, Li, 1987)

Trong thyc vat, so doan ubiquitin don. chira 76
aa. lap lar nay khic nhau gitra cic gen trong cung
mot loaj cdy. Nghién ciru o Arabidopsis (My) di
phin lap duoc § gen UBQ3. UBQ4. UBQJO0, UBQ!I
va UBQI4. s6 doan lap lai 1a 3 doan déi vér UBQ! 1,
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Gen ubiquitin: Ho gen ubiquinn cb hai dang gen
vé1 cdu tric khac nhau: polvubiquirin va gen
ubiquinn protein mé rong (ubiquitin extension
protein gene). con ¢o 1én gor khac |a gen wbiquitin
lién két (ublqumn fusion gene). Ngudi ta tim thay
trong mdi loai it nhat mét polyubiquitin locus, cé
chira cdc doan lap lar 228 bp lién tiep nhau, ma héa
cho ubiquitin don 76 aa cua polypeptide nay. Trong
viing ma hoa nay khong phat hién thiy c6 intron gira
cac doan lap lai nay Gen ubiquitin protein md rong
bao gom 2 loar, mdi loai chira mét doan ubiquitin
dom va doan mi hoa cho polypeptide ribosome L40
hodic $27 (hoac con goi Ja gen ubiquitin Jién két
ufB0, uf$52). Protein di thuan thuc 1A ubiquitn dang
don duce tich ra tr chudi polyprotein nay (Cauc,
Ploegh, 2005, Sullivan et al, 2003). Sharp va cong
sur (1987) nghién ciru cau tic cia vung ma hda cho
polyubiquitin cha gen polyubiquitin & cic loai khac
nhau (Hinh 1) Ho théy réng s doan ubiquitin don
lip lai ¢o thé dao dong trong khoang tir 1 dén 9 (¢
nguoi), cho dén 30 & Tr\punomnm (/H.ﬂ Cac locus
6 thé khac nhav & goc amino acid cubi cung khang
nam trong (hanh phan doan 13p lai. Ching nam gan
ké vénr codon két thic. D6 co thé 1a GTC (val) &
nguai; TAT (Tyr) & ga, hay AAC (Asn) & ndm men.
Tan va cong su (1993) phan tich trén 40 gen
ubtguitin cia ci 2 nhém ciing cho thdy sy da dang
cla gene ndy gira cac doan lip lai ¢4 trong mdt
locus cung nhu gilra cic locus khac nhau rong mét
lodi. Tuy trinh ty amino acid bao thu, nhung trinh tu
nucleotide ¢6 muc dé da dang nhét dinh. B déng
nhit gira cac doan 13p lai trong cing mot gen. gira
cac gen trong cung mot loaj, giira cac loai dao dong
trong khoang 50-98% (Sun er al.. 1997, Tan er al ,
1993)

IATG ...GGN ATG....GGN XYZ TER

228 bp N 22 bp /

14 4 doan doi voi UBQ3 va UBQI4. 1a 5 doan dbi véi
UBQ4.vi la 6 doan déi véi UBQ/0. So gen nay voi
gen cung loar ¢d goc tir Dirc, Ba Lan, Nga. Phap. cho
thdy 3 gen UBQ4, UBQ10. va UBQ/I4 khong thay cb
su khac bigt vé ) doan l3p lai. Con hay gen UBQ3.
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UBQI1 ¢6 s6 doan 13p lar dao dong trong khoang 3-
6 doan phu thuoc vao cic dong ciy c6 nguon goc
khac nhau. Nghién ciru trén cay dau Ha Lan da phin
13p dugc 4 gen wbiguitin PUBI{, PUBI2 PUBI3
PUBI4 S6 doan lap lai tir 5-6 doan. O dju tuong.
wong 9 gen polvubiquitin, gen Gmubil, Gmubi2,
Gmubi3 va Gmubi8 ¢é sb doan 13p lai la 3. con
Grubid. Gmubi6 c6 sb doan 1ap lai nay 13 7. Trong
khi do. GmubeS, Gmubt7 va Gmubi9 ¢6 sb doan 1ip
lai tuong (ng 1a 6, 5 va 2 Cay hoa hudng duong cd
2 gen vor s6 doan 1p lai 12 6 doan. Géc amino acid
cuds ciing ¢6 thé la AAG (Lys) & dai mach, CAG
(Gln) 0 ngd va laa, TTT (Phe) & dau tuong. Riéng ca
chua c6 thém 2 amino acid. Asp va Leu, con diu Ha
Lan - Phe v Iso. So locus trong ting loar ciing dao
dong tir 2 dén 10 locus (Binet er al., 1991, Calbs er
al . 1990, Sun e al, 1997, Christensen et al.. 1992,
Hernandez-Garcia et al. 20)0. Rollfinke . Pfitzner.
1994, Xia, Mahon. 1998).

Cic co lh‘é tién nhin khéng ¢6 dang phan tw
protein nao giong nhu ubiquitin, Céc protein ¢6 1hé
tong tac v&i voi cac protein khac nhu dang
ubiquitin ciing khéng phat hien duge. Tuy nhién, v
khuan c6 hai prolein, co thé 12 t tén cua ubiquitin.
trong chu tric phan 1 cda ching c6 nhing doan 51]3
khic theo cich thire nhu ubiquitin. BS Ja ThiS va
MoaD (Pickart. Eddins. 2004).

H¢ ubiquitin - protcasome

Trong ciic ca thé sang. protein phan hiy theo han
con duomg® Protcin ngoai bao duac cic enzyme thily
phan protcin phan huy trong lyzosome hoic cic bio
quan tuong . Cic enzyme d6 1a cic prolease.
cysleme protease, serinc prote: carboxypephidase.
aminopeptidase  Trong nguyén sinh chat va trong
nhan té bao, cic protein né1 bao va polypeplide can
dao thar hodc by bién tinh thudng by phan giai trong
proteasome v6s sy tham gia ciia mot loar protein vén
khéi lugng phan tir nho - ubiquitin Sy phat hi¢n ra
ubiquitin nhir chdt danh dau gin vao protein cin
dugce phan haiy trong nguyén sinh chdt dd ma ra mét
cach nhin man trong qua trinh dao tha protein trong
1€ bio.

Sw ubiquitin hoa

Trong chudi 76 aa cua _ubigmtin c6 mot s6 vy 1ri
quan trong nhu Gly76 & diu C. con cac goc Lys29.
Lysd8 va Lys63 tham gia vao 120 chudn
polyubiquitin trong qua trinh ubiquitin héa (Hinh 2).

Qué trinh twong tac gira ubiquitin va protein
6 sur tham gia hoat héa cla nhiéu enzyme. Chung
dugc van chuyén theo quy trinh phic tap bao gom
ba bugc chinh sir dyng ning luong ATP. Trong
d6, ¢6 it nhat 3 loai enzyme tham gia vao qué trinh
nay: Enzyme hoat hoa ubiguitin  (ubiquitin-
activaung cnzyme) El: enzyme tiep hop véi
ubiquitin (ubiquitin-conjugating enzyme) E2 va
enzyme gin vé&i ubiquitin (ubiquinin-ligating
enzyme) E3 (E3 lhgase). Enzyme El duoc xic
dinh, tich chiét va tinh sach lan dau uén 1ir dich
chiét reuculocytes & dang homodimer véi khéy
lugng phan tr 210 kDa (Cicchanover e al..
1981). Lan luot cac cnzyme E2. E3 duoc tich
chiét, tinh sach va xac dinh khdi lvong phan
nrang ng 1a 35 kDa va 300 kDa (Hershko et al..
1983). Qua trinh ¢6 thé mo i tong qudt theo cac
budc dugc tién hanh theo hinh 3 (Hershko.
Ciechanover. 1998, Pickart. Eddins. 2004, Moon
et al.. 2004).

Gin EL Dau tién. nhém COOH dau C (Gly76)
cla ubiquitin gdn covalent vér nhom SH caa goc Cys
trong enzyme hoat héa ubiquitin E1 sir dung ning
lugng ATP. Thuong md1 lo ubiquitm chi cé duy
nhat mot enzyme E | tuomg imy.

Gin E2 Tiép theo, ubigutin duoc enzyme El
¢n sang nhom SH cda goc Cys trong enzyme
uép hop vai ubiquitm - L2, dong than grar phong ]
enzyme E1 So6 lugng E2 co thé nhin biét duac moy
£l hon gép nhuéu lan.

Gin E3 trude hét, nhimg protein cin by phan
gidl. protein cu chil. duge gin vor enzyme E3-
enzyme gin voi ubiquinn Tiép theo, enzyme E2 va
£3 tuong tac tao phuc E2-E3 dé thie diy ubiquitin
gan vé) protein corchat can duge phin grai S lugmg
E3 trong 1¢ bao nhicu han E2 phu thude vao protein
co chat can phan giai phic nay o kha ning dé
nhém COOH - ubiquitin chuyén sang gin véi nhom
NH; cia goc Lys cua proten ca chat Viée chayén
ubiquitin dugc thye hién hén ucp nhicu lan lap la)
cic buoc trén dé a0 thanh Lhum polyubiquitin: goc
COOH & dau C cua ubiguitm uép theo gin var goc
NH; cia Lys48 cia phin e ubiquitin trude né So
lugmg ubiquitin chiem 4 phan w. Phiac he E2-E3-
polyubiguitin-protein phin ly. tich E2. L3 ra kho
chudr  polyubiquitin-  proten  co  chit  Chudr
polyubiquitin-protein co chat thic day viée chuyén
protein nay tir ubiquitin sang proteasome dé phan
giai thanh aa




Tran Thy Phuong Lién eral.

Hinh 2. Cu tric phan to Ubiquitn A CAu truc khang gian voi cac vi tri dac hidu. Lys29. Lysd8, Lys63 va Gly76. B. Mé
hinh nbbon (Buchannan et a/ . 2000)
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Hinh 3. Sy hinh thanh chudi polyubiquitin va van chuyén protein co chal vén su Iham gia cua cac enzyme: enzyme hoal
hoa ubquitin (ubiquitin-activating enzyme) - E1: enzyme tép hop vé1 ubiquitin (ubiquitin-conjugating enzyme) - E2 va
enzyme gan vo1 ubiquitn (ubiquilin-igating enzyme) - E3 s&r dung nang lrang ATP (Dreher. Calis, 2007)
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Sur dac hiéu cua enzyme El doi vai E2 va déi
voi E3 dugce lhe hién trong co thé sinh vat bang su
twong quan sé luong cua chang. trong cac co the
nhan thue co thé <6 mit vai dang enzyme E1, nhung
c6 nhidu E2 va rat nhiéu E3. Vi du trong 1é bao nam
men, mdi loai ubiquitin c6 duy nhat mét enzyme E1
dic hiéu wong ung. nhung cé dén 11 enzyme E2 ¢b
thé nhan biét duge phic h¢ El-ubiguun ndy va 20
loa enzyme E3 o the tuong téc van cic E2 ké trén
Trong té bao déng vit ¢6 vii, ¢6 mot vai E1. vin chuce
E2 va vai tram E3. Sé luong E3 nhlcu nhu vay la do
sy da dang cua co chit protein cin bj phin giai. E3
can ¢b cau truc phi hop dé nhan biét va tuong tac
vii cac dang protein co chit nay (Pickart. Eddins,
2004). Cho dén 2000, ngudi 1a xac dinh duge & ddu
wong (Ghycine max) ¢6 dén 1519 gen ma héa cho
qua trinh phén giai protein theo hé ublqumn/265
protcasome, chiém khoamv 5% 10ng sO gen cua cdy
nay. né lén hon so vén bat ky co thé dong vat nao
khdc. Trong do, E1 c6 6 gen, E2 ¢6 107 gen con E3
¢ 1406 gen. Picu do chimg 16 nlnéu qua trinh hinh
thanh, phat trién va trao déi chit trong thuc vit phu
thuge vao sy ubiquitin hoa nay. Trong s0 gen do. ¢6
dén 92.5% m3 hoa cho cac enzyme E3 (Moon ¢ al.,
2004, Schwechheimer& Schwager, 2004, Du ¢t af.,
2009).

Enzym E3 ligase

O thye vat co nhiéu nhém E3 hgasc: HECT
(Homologuos to E6AP carboxy terminus). RING
(Really interesting new gene). F-box, SKP (S-phase
kinasc-associated protein ). BTB (Broad-complex.
Tramtrack, Bric-a-Brac). Cullin, U-box. RBX (RING
box). DDB (DNA Damage Binding) (Moon ¢ al .
2004, Dreher ¢ al.. 2007)

Biang 1. S6 liéu théng ké vé UPS & thue val (Ou el af . 2009)

HECT (Homologous to E6AP carboxy terminus)
1a mét nhém E3 nho & thue vat, & Arabidopsis ¢o 7
dai dién cia nhém nay, trong khi do & ngudn ¢d trén
50 gen thuoc loai pay. Bay la nhimg protein c6 khos
luong phan nr r 100 dén 400 kDa. Ving hoat tinh
HECT khoang 350 aa co chia diém gin vai
ubiquitin va diém oén vé1 enzym E2

RING (Really interesting new gene) la mot
nhém protein 16m & thuc vat, ching co vang gin vér
1on Zn hodc con goi la ving dau RING (RING
finger) nhy mdt dac di€m quan trong cla protein
dang nay. Ving nay c6 khoang 70 aa chira ion kém
dé 6n dinh cau tric va la diém gin vor enzyme E2 O
Arabidopsis ¢6 dén trén 465 gen ma hoéa cho protein
dang nay. RING co the ton tai o dang dam chi c6 mét
uéu don vi hodc dang da ticu don v| Dang don ¢6
thé vi du nhe  COPI (Conmstitutive
Photomorphogenesis 1), SINATS (SEVEN IN
ABSENTIA IN ARABIDOPSIS THALIANA §) va
ARC1 (Arm repcat contaming 1) Dang da tiéu don
vi gom ¢6 SCF. CUL3-BTB. CRL (Culin RING
ligase) va APC (anaphase -promoting complex)
Trong cic dang da tiéu dan vi. nhém SCF duwoce
nghién o siu nhal Tén cia nhom protein nay liy
tir 1én cia 3 trong s6 4 tién don v cau thanh: SKPI.
Cullm protemn va F- box. Tiéu don vi thit 4 chinh 1a
dau RING protein

Ngoar RING finger va HECT, cac nhom nhur F-
box. SKP (S-phase kinasc-associated protcin). BTB
(Broad-complex. Tramtrack, Bric-a-Brac). Cullin, U-
box. RBX (RING box). DDB (DNA Damuge
Bmding) o thé két hop cing hoat dong b6 trg trong
OLso trudng hop, tao dang da 1iéu don vy,

Tén loai E1 E2 E3
F-box RING HECT Nhom khac Téng sé

Arabidopsis 2 a7 654 465 7 1w 1308
Lua 6 49 702 378 8 236 1332
Cty duong 6 70 335 399 7 210 951

Dau tuong 6 107 418 725 10 253 1406
Nho 3 45 153 330 9 137 629

Cb Medicago 2 40 539 294 9 127 969

Ngb 9 59 325 401 21 285 1032

407



Co so di liéu database vé hé lhéng UPS di hinh
thanh 1rén két qua nghién ciu cic Ngin hang
genome thyc vl chinh Day 1a 7 déi wgmg thue vat:
Arabidopsis, Lua, cdy duong (Poplar). Diu wong.
Nho. c¢6 Medicago, Ngd (Du et al., 2009). Co 56 dir
ligu déi véi Arabidopsis 1a TIDR; d6i voi la — Rice
Genome Annotation Resource. ddi vén ddu tuong -
Soybean Genome Project; doi véi ngd - Maize
Genome Sequence project, ddi véi ¢ Medicago -
Medicago Genome Scquence Consortium, ddi vai
cay duong: Populus genome project, doi véi Nho:
Genoscope. Trén 8000 gen dd dugc nghién ciru phan
bé thanh 11 nhém UPS, rong dé ¢o | nhém ElL)
nhom E2 va 9 nhém E3. Cac du h¢u nay c6 thé truy
cap trén dia chi http.//bioinform: du.cn/
plantsUPS. Mot sé dir liéu thong ké c cnzyme
El. E2 va E3 vér mdt s6 nhém dién hinh duoe 1rinh
bay trén bang 1 Trong so dé. genome cia cac loai
Lia Ngé Diu wong va Arabidopsis duoc nghén
ciu, doc trinh wr tuong doi hoan chinh nén so héu
wong do1 ddng déu: so lugng gen E3 ¢6 (rén 1000
gen' tir 1023 gen cua ngo den 1406 gen & dau wong.
Cic loa khac $6 hiéu nay han ché hon.

Proteosome

Mot té bao cia ngudi chira khoang 30.000
proteasomes. Nghién ciro phit hién ra bé mday phan
by proten trong 1€ bao due tién hanh 1ir nhing
nam 80 cua thé ky truge  Proteasome co thé pha v
(L ci cac protein dar 7-9 aa. Day Ja phtre hé protesn
vGi khé) wong phan tr trén 1.5 MDa, ton tar o hat
S va 268 Proteosome 20S cau tao tir 4 vong
ac uén don vi . ¢o dang hinh try.
Ma1 vong ciu 130 tir 7 chudi polypeptide. Tam hoat
tinhy protease n?:nn bén trong riinh cua cc vong Phire
he¢ protemn dicu hoa 19S gan véi har dau coa
protcosome 20S tao thanh protcosome 26S s dung
nang lrong ATP Tiép theo. chudi polyubiquinin
chuyén proteim dich dén proteosome va dua vao bén
trong 18i cua phirc hé 26S. Thé hinh khéi 265 ¢6 hai
ndp day ngan cde protein khac vao proteosome va
khéng phan g cac protein khac cia (¢ bao. Proten
19S o thie vat cau 1ao tr 9 ti¢u dom vi nho. Chirc
ning cia chung 14 nhin biél co chét protein do chudi
ubiquitin chuyén dén va gia phong chudi ubiguitin
sau do. Trong qua trinh phan gid) nay ¢6 su tham gia
cua nhiéu prolem - san phim biéu hign ciia 1rén
100 gen.

Phin cit ubiquitin

Chudi polyubiquitin khéng bi phan gid) cung vor
protem co chat Ching b phin cat bing mot loai
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enzyme dic hi¢u: deubiquitylating enzyme (DUBs).
Cé nhiéu lom DUBs véi cic ving dic hi¢u ¢6 chu
tric khdc mhau dé cd thé kidm sodt hodic didu héa cac
qui trinh o méi, chuyén hoa. hojc chinh sua
ubiquitin khac nhau trong 1€ bao. Tat ca cdc DUB
deu 13 cysteine protease, ching phan giai mi lien
két gée amin ngay sau goc COOH cua Gly76. O nam
men ¢ it nhat 17 loai DUB Céc loai nhan thuc khac
6 thé nhiéu hon. Phu thude vao kich thude phan t,
sy déng nhat trinh wr amino acid trong phin wr va
tam hoat tinh, DUB c6 thé chia thanh 2 nhom: UCH
{Ubiquuin COOH-terminal hydrolyses) va UBP
(ubiquitin-specific protease). UCH thuéng la cic
enzymc nhé khoang 20-30 kDa. Chung loar bo doan
pepetide nho cudi duér COOH cua phan wr ubiquitin
Ching thuong co tam hoat tinh la Cys, His. va Aps.
Trong mt sO treong hop co thém Glu UBP la cic
enzyme  16n vai khoi lugng phin tr khoang 100
kDa. UBP c6 chiic nang cit méi lién két Ubi-Ubi
hoic Ubi-Protein. cing nhu chia ¢t chudi
polyubiqmtin méi 1ong hop thanh ubquitin dang
don. Tam hoat tinh cia chiing thugng cé Cys, His va
Aspartale (Glickman. Ciechanover, 2002,
Schwechheimer. Schwager, 2004)

Chirc ning cia h¢ ublquitin-proteasome trong té
bao thye vit

O dong vat va ngudt, ngudi ta da gia dinh ahiéu
chue ning cia UPS nay. UPS loar bo céc protein bi
bién tinh hodc tao cau tric khong dung trong ca
nguyén sinh chdt va nhan & bio Va qua do chiing
tham gia vao qua trinh phin bao. sua chira DNA,
phin (ng bao vé (¢ bao va co thé, phan dng mién
dich 1rong té bao, apoptosis — hién tuong hoqi tir a1
chd durge 13p trinh 1rwge. Chi mot 181 nho trong qua
trinh ubiguitin hoa cé thé gy ra bénh hiém nghéo
cho nguéi.  UPS loqi bo protem (ic ché hoac ¢ troi
cho TF nh3m kich hoat mét qua trinh hoat d¢ng cu
thé trong 1€ bao. vi du nhu phtrc hop protein gor 13
"anaphase ~promoting complex™ (APC): p53. NF-kB
(nuclear factor kappaB) (Glickman & Ciechanover,
2002).

Trong 1¢ bao thue Vi, tuong tr nhu déi vai
bim dong vat ngudn va cac té bao nhan thyc khac, hé
thong UPS, vdi chire ning phan huy protein bién
tinh, tham gia vao nhiéu chu trinh séng trong 1¢ bao.
phan (g véi anh sang va cac dicu hién mér truemg
bat lov Pac bi¢t UPS dlcu hoéa cac hormone sinh
ruéng chiu tréch nhiém vé cac qua trinh sinh lru(mg
va phat trién trong t¢ bao ciing nhu toan bé ca the
thye vat. Ching hoat déng trong ca nguyén sinh chit
va nhan 1€ bao:
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- LPS tham gia vao qua trinh phat trién té bao,
phén bao. phién mi. dich ma. sira chira DNA. Ching
con tham gia qua trinh phat trién hoa, hinh thanh
canh, dar hoa. nhj hoa vi sir tham gia cua ninéu gen.
Vi du nhu UFO (UNUSUAL FLORAL ORGANS)
mi hoa cho F-box protein diéu hoa qui trinh phién
mi gen APETALAS. Day la TF cua cdc gen tong hop
canh hoa va nhi hoa. SCF con diéu khién sy khong
trong thich dm v6i bao wr. hat phin Chi vor didu
Kién cic yéu 16 protem trong 1¢ bao nhan biét duge
su tuong thich wr cau trac protem dac thir cia hat
phan, hat phan méi phat trién dugc (Sullivan es al..
2003, Moon ar ¢l., 2004).

- UPS tham gia vao qui trinh diéu hoa cac
hormone sinh truong thue vat. Ciac enzyme E3
ligases diic biét tich cyc tham gia trong viéc nhan
biét hormone, (e ché hoac kich hoal duon" dan
truyen tin hiéu hormone, phin hiy yéu t5 phién ma
dic méu cho hormone va dicu hoa qua trinh sinh
16ng hop hormone. Ngay nay. 10 loai hormone thuc
val duoc ghi nhan la auxin, cytokinin. giberillin,
abscisic acid (ABA). ethylene. jasmonic acid (JA),
brassinosteroid,  sahicybic acid. mtnic ocide  va
strigolactone. Cic dar di¢n cua nhom SCF diéu khyén
sir tong hap cée chat hormone sinh truéng trong thye
vit théng qua vige phan giay cic prolein kim hiam
hodc hopt hoa phién ma Mot so vi du duge mé ta
sau diy. Nhom SCF"™ Y'!" diéu hoa su nhan biét tin
Juéu auxin, trong do, €6 cac protem Lin hiéu auxim
(auxin-signaling F-box protemn -AFP) Do vai JAL
SCF " tham gia vao dudmg din truyén tin hiéu Ja
COIl (coronatine-msensitivel) 1 SCI¥ chira ASKIL
CULT v RBX1. SCF'“" chi trach nhiém g
phéng protein diéu hoa phién mi JA Ja JAZ
(jasmonate ZIM-domain protem) D1 vGi ethylene.
ciic F-box ETP1/2 (EIN2 TARGETING PROTEIN
) thic diy qud trinh dio thar yéu 16 EIN2
(ETHYLEN INSENSITIVE 2) klu thicu ethylene
Ngo ra, cic F-box EBF1 (EIN3 Binding F-box 1)
dién hoa yéu 16 EIN3. DBoi vo1 ABA. hay loai RING
£3 thuémg thiy |4 AIP2 (ABI3-Interactng protein)
vi KEG (Keep on Going) dicu hia hoat dang ciia hai
TF - ABI3 (ABA Insensiive 3) vi ABIS ( Moon ¢2
al.. 2004, Santner. Estelle. 2010, Sullivan ¢f al,
2003, Liu & Sione. 2011).

Trong trudng hop diéu khien su sinh téng hgp
gibberellin bing protein DELLA ¢o s tham gia cua
SCF DELLA la ho protein co chie ndng lim TF co
tio cong dau N 13 chudi aa DELLA. ving tin aéu

dinh v1 nhan va ving hoat tinh. Trong Arabidopsis
co S protem thuge dang nay. DELLA diéu khién
bang cach iic ché sy 16ng hop giberillin, Khi khong
c6 gibenlhn trong & bao. DELLA & dang tr do va
{rc ché sy sinh tong hop chat nay. Khi ¢ chat hoat
héa gibberelhn, chat  nay tac  dong  vdi
GIP)I(GIBBERELLIN INSENSITIVE DWARFI).
thue day DELLA dén voi SCF-E3 va bi phan giai
trong hé¢ UPS. DELLA bi phan giai, qua trinh tong
hop gibberelhm khong con bi (e ché va tao diéu kign
16ng hop nhiea gibberellin trong t¢ bao. O lia. méi
phat hyén mot gen ma hoa cho protem dang DELLA
1a SLR1 (Slender nce 1) (Zeng et al . 2002, Wang.
Deng. 2011).

Kha niing su dung ubiquitin promoter trong cong
nghé gen thye vat

Su da dang vé chire nang cua ubiquitin, kha
ning biéu hién phan \ing voi cic dicu kién cue doan
nhdt 1a nhiét do. da thu hat su chi ¥ cua nhiéu nha
nghién ciru trong linh vire chuyén gen thye vat Tie
nhicu nam nay. ngodr pramoter CAMV 35S, vige tim
Kiém cac promoter mai ¢é kha ning bidu hign cao
trong cac loar mo thue var khie nhaw ludn duoc xic
nén manh mé

Cay ngé: Lin dau uén, Christensen va cong sir
1én hanh nghién eiru phin lap dé img dung ubiquitin
promoter vao khoang nhimg nam 90 thé ky trede
Trong s6 810 gen duoe du doan 1 két qua lan
Sonthern. hai gen p(l/\ll/mlmlm duoc phan lap ur

¢
Uhi2 deu chita promoter v intron truge
vimg mi haa protem. Vé) moi gen, ving ma héa cho
polyubiquinin vér 7 1an 1ap lai vii ¢o amino acid cudn

Ul 1.

13 CAG (Glny Hm gen Khac
promoter. trong do promoter cua gen  Ubtl duye
nghién ciru k¥ va s dung dé thict ké vector chuyén
gen (Hinh 4). Vang nay khoang 2 kb, chira promoter

nhau boi vang

0.9 kb. ving 37 khong dich ma (5° Untranslated
Region - 3" UTR) (exonl) 82 bp va intron gan 1.1 kb.
Trong doan promoter &) cis-clement

(TAATAAATA) va yéu (& soc nhiér (beat-shock
clement USE) (. GGA  TTC ) So sanh kbha
nang bicu ién gen chi thi car (chloramphenicol
acelyliransferase) caa ha chu tric pUbI-CAT va
p3SS-CAT cho thiy kha
promoter wbiquitm cao gip 10 lin so vai promoter
CAMV35S o ngd (Christensen ef wl.. 1992)

nang bicu én cua
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Bang 2. Mé1 s6 nhém E3 va chirc nang cla ching (Dreher. Callis, 2007)

E3 Loal Dudng din truyén Co chét du don

SCF F-box

AFB1, AFB2, AFB3, A thaltana Tin hiéu auxin Auxin/IAA vé viing Il

AFBS

ACRE 188 N. tabacum Baa vé thyc vat

CEGENDUO A. thaliana Hinh thanh ré phy

con A. thallane Tin gu JA HDAC6. RUBISCO

EBF1. EBF2 A thaliana Tin hiéu ethylene EIN3. EIL1

SLY1/GID2 A thahena/O. sativa Tin hiéu GA DELLA protein RGA, GA1.

RGL1. RGL2. RGL3 (Ar).
SLR1 (Os). SLN1 {Hv)

SNE A thahana Tin hieu GA DELLA protein: RGA, GA1,
RGL1, RGL2, RGL3
SNE A thahana Tin hiéu GA
SON1 A. thalisna Bao vé thyc vat
TIR1 A. thaliana Tin higu auxin Auxin/IAA véi vang Il
TLPO A. thaliana Tin hidu ABA
VirF A. tumefaciens Nbigm v khuan VIrE2, VIP1
BTB
ARIA A thahana Tin hidu ABA ABF2
ETO1. EOL1, EOL2 A thahana Téng hop ethylens ACC synthase 5 (ACS5)
GMPOZ H. vuigare Tin hiéu GA va ABA
NPR1/NIM1 A thahana Bdo vé thyc vat
U-box
ACRE276/PUB17 N tobacum/ A Béo vé huc vét
thaliana
CHIP A thehana Tin hiéu ABA Protein  phosphatase 2A
subunit
CMPGUELI7 P cnspum. N. Bao vé thuc vat
CMPG1/ACRE74 tabacum, S
Cmpgl PUB20/PUB21  lycopersicum,
A. thaliana
PUBS. PUB12 A thaliana Bao vé thyre vat
PUB27, PUB28, PUB29 A thahana Tin hiéu GA?
SPL11 O satva B30 veé thuc vat
RING
ACRE132 N. tabacum
AIP2, ATL43 A thahana Tin hiéu ABA
ATL2. ATLE A thsliana Bao vé thue val
BRH1 A thalens Tin higu BR
ELS O sativa Bao vé thyc val
RHA1b. RHA3b. RMA A. thalisne Béo vé thyc val
RIN2/RIN3 A thalhana Bao vé thuc vat
SINATS, XBAT32 A thahana Tin hiu auxin
XERICO A thahana Téng hop ABA
HECT: UPL3 A thahana Tin higu GA
APC HOBBIT A thahana Tin higu auxin
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Promoter S'UTR

"~ Inwron

Exon (Ving m3 haa ubiquitin)

|

[Hse]

Hinh 4. Cau tric hé théng didu khién gen ubiquitin & thurc vat (mé hinh gen ubrquitin cia ngd) HSE (heal-shock element) -

yéu 16 sbe nhigt

Tiép sau dé. cic nha nghién ctu Nhat Ban s
dung ZmUbil promoter da bicu hién thanh cong gen
bar (kKhdng thude diét co) trong cau tric pUBA khi
bién nap cau tric nay vao lia gao (Toki ur al., 1992)
Nghién clu nay dd mo ra co hér su dung promoter
mai trong cong nghé gen thye vét

Tir dé trg d, rén thuc vat da phat hién ra mot sé
luong dang k& nhom promoter 1ebiguitin ¢b kha ning
biéu hién manh o thuc vat Ngoai ngé, polvubiquitin
promoter duge phan lap va xac dinh dac tinh
Arabidopsis (Callis er al.. 1990). cay huing duong
(Binet ¢r al.. 1990). khoar tay (Garbarmo ¢/ al.
1995). ca chua (Rollfinke er al.. 1998), cay thudc 1a
(Plesse er al.. 2001), loa (Wang er ol 2003, Lu e1
ol 2008), mia duang (Wei ¢ al. 2003) va dau
wong (Chiera et «l.. 2007).

Khoai tay: Trén cdy ¢6 ci. da dién ha khoa tay.
cac nghién ciru vé promoter wblgutin ciing duoc xic
uén manh. Garbarmo va cong s di phan Jap
ubiquitin promoler clia gen rbi7 Wr thy vién genome
khoar tay  FIXII (Soluniom mbeculos). Truge ddy.
¢DNA ciia gen nay da duge phan lap trong dicu kién
cam ang voi nhiét do cao. JA va ABA. Boan nay
chira promoter va S'UTR dat 1156 bp va ntron 569
bp.  Trong doan  promoter cé  cis-clement
(TATAAAA). G-box va ving GT. Poan
promoter cua gen ubi7 da dugce 1hiét ké vao cdu trae
8an var gen chi chy GUS- NOS ter. Cac dong khoai
tay chuyen gen cho thiy kha nang bicu hign cua gen
GUS cao gap khoang 10 an so véi cau tric khong cé
intron (Garbarino ¢t al. 1995).

anu

Gén day. Rockhold va céng su da phao lap duge
hai gen ubiquitin bul409 va bul427 tir loar khoa tay
dai Solanum bulbocastanum. Gen hul409 va bul427
6 56 doan ubwquitin don Iip lai twong ung Ji 6 va 7
doan. Gen huldN9 ¢o do nrong dong cha vung
S'UTR, viing ma hoa polyubiquitm va 3'UTR trén
95% so voi gen wbi7 cva khoar (dy. Riéng ving
promoter ¢ dé tirong dong thap hon khodng 80%
Con gen hul409 c6 46 tuamg dong cua ving mi hoa

polyubiquitin dén 96% so vai gen LEPUR cua ca
chua. Riéng ving promoter ¢6 d¢ tuong dong thip
hon &0%  Trong cau tnic cang vai gen GUS dé
chuyén vao khoai tay. ving diéu khién cua gen
bild09 chita 771 bp (trong dé intron chiém 536 bp).
con vang diéu khién cua gen bul427 bao gom
promoter va 5°UTR dac 127K bp va intron 1535 bp.
So van can trie sur dung promater 35S, hoat tinh gen
gus cla cdc dong sir duny ubiquitin promoter tang
gap ntiéu 1an (Rockhold er al.. 2008)

Diu tuong Nghi¢n ciru phan lap va bicu hién
promoter nbiguirin: Guubi tu gen SUBIS cua dau
wong di duoc tién hanh. Chicra va cong su da s
dung promoter nay dé bicu hign gen ¢fp (green
fluorescent protein) trén mé Li mam hat dau tréing va
cho (hiy ciu tnic promater Gmuhis (923 bp), trong
dd co mtron (395 bp) ¢o kha ning biéu hign a
5 1an so vai promoter CAMV 535S, cao gap 2 lin so
vor promoter nay khang chici intron (Chiera et al .
2007y Nhom tac gia ndy lai khing dinh kha ning
bicu hién gen ¢fp cua promoter Gonebi3 1rén mo phot
mam cua dau wong Trong ciy bién nap gen, GFP
duge cu hién trong nhiéu loai mé (e bao khéc nhau:
ma biéu bi. 13, hoa. chop ré. hat phan va hat dung
truomg thanh (Hernandez-Garcia ¢r al.. 2009) Va ma
rong hon. sir dung cic dir li¢u ren Nean hang Gen.
nhém tac gia nay da nghien can phin lap 10 gen
Gmubi va 10 gen GmERF (G Ethylene
Response Factor) va so sanh kha nang biéu hién gen
&fp trén la mam. I dau ring K&t qua cho thiy 7
trong sé 10 promoter Gmubi 6 kha nang lam tang
hoat tinh GFP tir 2 dén 7 lan so vor promoter CAMV
355 wén la mam. Trong do. 4 trong s 10 promoter
GmERF chi lam ting tir 1.5 dén 22 lan so vén
promoter CAMV' 35§ nay Con o ¢ 6 trong <6 10
promoter Gmubi  ¢6 kha niang lam tdng hoat tinh
GFP tir 2 dén 4 lan so vai promoter CAMV 35§
Trong do. cac promoter GmERE chi lam ta
dén 1.7 lan so vér promoter CAMV
Promoter Gmuhi3 cho két qua cao nhat
gen Gmubt phan Jon déu o intron trong ving dicu
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khén, tuy nlién su khac bigt r6 rér giaa cAu tric co
mron va khuyét imron chua phat hi¢n thiy
(Hemandez-Garcia er al 10).

Cay lhia Trong cic cay luong thuc. cay lua
duoe quan tam dac biét. Wang va cong su da phan
lap 4 gen ubiquetin tix cdy loa. trong d6 ¢6 2 gen
RUBQ! va RUBIQ2 la polvubiquitin. Trong doan
3184 bp phin lap dugc cua gen RUBQI. doan
promoler va S'UTR dai 920 bp. con mtron 782 bp.
Con cen RUBQ2 bao gom 4442 bp. trong do
promole va SUTR dai 1824, con ntron 926 bp. Két
qua nghién ciu biéu lién gen zus cho thay promoter
cua RUBJQ2 6 kha nang biéu hién cao hon va hon
10-20 so var 35S CAMV Promoter ndy uu viét hon
s0 vér ZmUbi] cua ngé biéu hién trén cay lua (Wang
et al. 2003). Nhém nghién clu cia Sivamani da phan
Jap gen rubt3 promoter: 808 bp. vimg $* khong dich

i (exon 1): 67bp. intron 1140 va exon2 ¢6 1140 bp
ma hoa cho polyubigmum vén 5 doan Jip la). Kha
niing bién Mén gen gus cua promoter nay ¢é intron
cao hem khoang 20 lan so vénr promoter khang chia
mtron (Stvamant. Qu 2006)  Gan  day nhit.
Bhattacharyya va cdng s dd phan lap OsUbt!
promoter (ir ¢dy lia Poan gen bao gdm promater
678 bp. vimg 3° UTR (exon 1): 74 bp. intron: 787 bp
v mot doan exon 2237 bp dwoc gfln VAO vertor Vol
gen gy dé nghién ciru kha ning bidu hién. So vai
ZmUbi 1. promoter nay ¢6 kha nang biéu hién tét hon
trén mo cay lua (Bhavacharyya er al . 2012).

n

Cie vay (réng khic: Ngodr cac cay luong thuc.
cdy tring ¢d @id In kb 1é cao. vide tim kiem cac
ubiquitm promoter ir cac loar khac nhau vin dang
duae uép e, Dac hidt van sy bing nd cua ning
luong sinh hoc, mot s6 loar cdy mdt 1a mam nhu cay
co dang duac aie tién manh mé. Hai gen PeUbil va
PeUBI2 duoe phan tap tir mét loai co o Bic My
(Paneewm virgaiem L), PrUbr] ¢o chira 607 bp
promoter. § khong dich ma  (UTR) 93 bp (non-
coding exon) va 1291 bp intron. dean md hoa
polyubiquitin dar 918 bp véi 4 doan lip lai ndi tiép
nhau va 191 bp ddu 3' UTR. Con 2en PrUbi2 chita
692 bp promoler. a 3 UTR dai 97 bp (non-coding
exon) va 1072 bp intron, doan mi héa polyubiquitin
din 1146 bp vér Sdoan lap la1 va cudi cimg la 183 bp
3 UTR. Tuy nhién khéng phat ién thay HSE trong
ving promoter cia hai gen nay (Mann er al.. 201 1).
Tir logi ciy mdt 12 mam khong thuge nhom ciy
luong thue Gladiolus da phan 13p gen duge gen
GUBIQ!. Gen niy chia vang promoter dai 1898 bp.
bao gom promoter 600 bp. 57 khong dich mi 80 bp,
saantron 1218 bp. Cac thir nghiém biéu hién gen gus

Tran Thi Phuong Lién er al

va gfp su dung promoter nay trén cac déi tuong cay
md hinh khic nhau Arabidopsis. thuéc 13, Gladiolus
cho thiy ching biéu hién trén tat ca cdc d6i weng
trén va kha nang biéu hién cao hon nhiéu Jan so vai
promoter khong chua intron (Kamo er al., 2012).

Béo tam 3 cay mot ld mam véi kha nang sinh
trugng va 1ong hop protein cao. V&i 1oc do sinh sin
rat nhanh. béo 14m co thé nhan déi trong luong trong
vong 24 — 72 aig. Mot 50 giong béo tim ¢6 1éc do
tang sinh khé1 cao hon han so vér cac loai thue va
khac. Mat khac ham luong protein cua béo tam co
thé dar ur 6.8 — 45 % trong lrgmg kho tay theo loai.
wre 1a ty 1§ urong duong vén dau trong. va ¢d trién
vong sir dung dé san xuat protein 1ai 6 hop. Nghién
cinu phan lap promoter SpUbi béo tam Spirodelo
1 va Lemna aequinoctialis da duge mot 6
hanh, Trén promoter ca hai loai nay deu
€6 cac trinh wr wong ing vér HSE va cis-element
(TATAAATA). G-box. Trén bco tam, promoter
LaUbi ny c6 kha ning biéu hién cao hon promoter
CAMV 355 (Dickey et al.. 2007).

Da sé cic promoler niy diéo khién & mic dd cao
hon so van promoter CaM V35S trong qua trinh bidu
hién ¢ cic Joar thye vt duge chuycn gen. Do gen
ubiguirin duge bigu hign & hiu hét cac md thue vat
trong diéu kién t nhién, nén promoler ubiguitin di
duge sir dung dé biéu hign gen trong cac loar thye
vat chuyén gen dac bict la giim cac loai gin gii, ke
ci cdy mat 1a mém va hai la mam. Nhicu nghién ctru
tén cic dé wang cay (rong khic nhau nhu
Arabidopsis, 1, ngd . cho thay: S biéu hién manh
cua promoter whiquitn dugc chi phd boi sur xudt
hign cua cac doan intron. nhimg doan chu yéu dinh
vitrong ving 5° UTR cua gen whiguirin. Cic doan
intron 94n v6i bo 3 khoy ddu dich md 13 nhig nhan
10 ¢15 quan trong. 1a nguyén nhan gdy ra sy 1ang
cubng @idn tiép co hén quan dén intron (intron-
mediate enhancement — IME) cia qua trinh biéu hi¢n
gen ¢ thue vat. Do vai cay bar ld mam, intron ¢o the
tam 1ang kha ndng biéu hién Ién tir 2 dén 20 lan,
nhung dor vén cay mét 1a mim cé (hé rén 20 lan.
Trong mét sd tha nghiém. ngun ta con sir dung mt
doan gen ma hoa cho ubiquitn tir 27-237 bp neay
gdn K¢ von intron thiét ké cang trong vector chisén
gen va cho thdy kha ning biéu hién gen cao hon so
vai cdu triic chi ¢ promoter va intron. Vé phan ung
voi nhiét do, trong promoter ZmUbs ¢6 HSE va ¢6
phan (ng biéu hién gen cia ching o nhigt dg cao la
ding ghi nhan. Trong phin lon cac promotes
ubiquitin déu ¢6 yéu o nay. tuy nhién mot s
proroter ubiguitin khéng ¢o hign dign cua HSE, vi
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du nhu PeUbi (Calhs er al.,
2007, Hemandez-Garcia ef al.. 2012, Kamo e al..
2012. Maas et al. 1991, Mann e al , 2011, Lu et al..
2008. Rose, 2004, Sivamani er al , 2006).

1990, Chiera er al.,

Cic loai promoter ubiquitin cia ngé, loa dugc
thir nghiém sir dyng dé bleu hién cdc gen ¢6 gid tri
kinh té trong cc loai cay tréng khac nhau: nhu gen
Crvlac, gen zeatin O-glucosylation -ZOG/. gen
chill... (Rodo et al, 2008; Sripriya ¢r al, 2008, Wu
et al., 2008, Loza-Rubio et al., 2008). Promoter
ZmUbtl con duge sir dung rong rai dé nghién ciru
chac nang cac protein lién quan dén tinh chiu han &
mot s6 cay huong thue mét 1a mém nhu. doi véi gen
TPSP hién quan dén trao doi chat 1rehalose rén cay
lia; gen DREBIA/CBF3 ma héa TF hén quan dén
tinh chiu han & cay Jua, gen HVA/ ma hoa cho LEA
protemn cua dai mach biéu hién trén cay loa my. .
(Umezawa er al.. 2006). Tuy nhién, cac promoler
ubiquinn 1 cac gidng cay trong khac chu yéu vin
dang con trong giai doan nghién ctru th nghi¢gm
bi¢u hién gen gus hodc gfp. Kha ning bicu hién vurot
troi cua cac loai promoter wbiguirin 13 tién dé dé si
dung chiing ngay cang nhiéu trong ky thut bién nap
gen @ thure vat bic cao

G Vit Nam, nghién clu 140 cdy chuycn gen
mang nhimg tinh trang mong muun duge uen hanh
trong mdt s6 phong thi nghi¢m nén tidn trong nude
Promoter chu yéu dugc sir dung la promoter CAMV
35§ Cac loar promoter khic nhir ubiquitin cda ngé
(ZmUbil). acun cua Jua dang duoce dan dan di vao
thir nghigm llnel ké vao cac vector va chuyén via
cdy mot la mam nhir ngé. Jia (Néng Vin Hai, 2010)
Trén cay lda, gen env/A(c) dudn sy dicu khicn cua
promoler ZmUbil da duoc chuyén vao giong C71
théng qua vi khuan A. nemefaciens Hign nay di nhan
duac dong loa bién dér gen C6TT3IN-1 bidu hién
tinh khing sau duc than (Scirpophaga incerulas)
ca0 (Do Xuan Dong et al., 2009). Bude dau. ciu tric
¢6 promoter ZmUbi! dii duge st dung dé chu_yén
duge gen cr/A(e) vao cay ngd (Ngu Vin Dong
et al., 2010). Ngodi ra, viéc phdt tricn tim kiém cac
promoter wbtquiym trén cic_cdy rong khac cling
duge ticn hanh Trén béo tam. trinh tu doan diéu
khién gen SpUbi cia Spirodela polyrrhiza DB co
doan promoter va STUTR ¢6 clidu dai 1a 1033 bp.
iron 980 bp, con doi vai gen LaUbi cia Lenma
acquinoctialis DB cd doan promoter va S'UTR cd
chiéu dai 1a 964 bp, ntron 1104 bp (Tran Thy
Phuromg Lién ¢t al.. 2009). Cac ciu triie vector va cac
promoter phén lap duoc trén cdy (rong & nirde (a vin
dang duoc tiép tuc nghién cuu khao sat

Toém lai. véi sy phat trién manh mé caa sinh hoc
hién dai, ubiquitn ciing nhu qua trinh phan giai
protein cia hé UPS ngay cang dugc lam sing 0.
Trong 3 nhom enzyme El. E2 va E3 tham gia vio
qué trinh nay, so luong E3 nhiéu va da dang nhit.
\I\_leu emzyme E3 da dugc phan lap va xic dinh tinh
chat, chirc nang trong nhléu qua trinh song cua té
bao. Vai 1ro digu hoa nhiéu qua trinh sinh truong
phat trién, phan img vén cac yéu t cuc doan trong 1
bao cia UPS duoc phit hién mét cach toan dién va
danh gia (ong thé.

Sur da dang ‘,é chic nang cing nhu sy (én 1@ cla
ubiguitin 1rong ¢ bao thye vat dd mad ra tiém nang s
dung promoter cua chiing trong chuyén gen thyuc
Trén co s¢ nghién cliru sdu vé gen whiquitin, \iée
phan lap ngay cang nhiéu promoter cua gen
polvubiguitin wén cac déi wong cay trong khic
nhau. tir cdy luong thuc thue pham dén iy co ¢6 g
tri phat irién ning lugng sinh hoc cang duoe Adic tié
manh. Cac promoter ubigquutin ¢6 kha nang bicu hi¢n
gen cao so vor cac loar promoter thong dung khac.
dac biét doi vér cay mot 1a mam Day la hudmg,
nghién ciru (g dung day trién vong trong tureng lan
Lai cam oms Cong trinh duwoc tong quan tén mat sa
hudng nghién ciru vé promoter cua cac dé Gi thude
Chuang trinh Cong nghé sinh hoc phue va Nang
nghi¢p 2006-2011
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UBIQUITINS: STRUCTURE, FUNCTION AND THE POTENTIAL USE OF THEIR
PROMOTER IN PLANT GENETIC ENGINEERING.

‘Tran Thi Phuong Lien

. Chu Hoang Ha'. Nong Van Hai®

Instituie of Bintechnology, Vieinam Academy of Sctence and Technology,
Institnte of Genome Research. Vietnam Academy of Science and Technology,

SUMMARY

Ubiquitin, the small conseeved protein, is present in most (ypes of bssues in eukaryotes In their structure,

ubiquitin ¢
lusion gen

nes have two forms, polyubiquiting and ubiquitin extension protein genes (also known as ubiquitin
Cach species has at least one polyubiquitin locus contamning the tandem repeats of ubiquitin-

codng monomer contaiming 228 bp for 76 amino acids The number of tandem repeats can vany between loct
within species and between species. Ubiquun mvolves i proteolysis recogmizing denatured protens and
polypeptides, or polypeplides need to be removed through the specific ubiquitinanon by the ubiquitin-

proteasome system. There are three types ol enzymes involved in this process: ubiquitin-activaur

me

E). ubiquitm-comugating enzyme E2 and ubiquitin-higaung enzyme E3 (E3 hgase) The ubiquitination

) Author for correspondence Tel: +84-4-379)8003. E-mail: iplien @bt ac.vn
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regulates many protein function in cells, plays an important role in the growth and development of plants as
well as disease resistance and tolerance to different stresses in the environraent The diversity of functions of
ubiquitin has created the permission to use the ubiquitin promoter as an effective cansiutive promoter in plant
genetic engineering. The promoters showed higher level of gene expression 1n plants than CAMV35S promoter
n times. For monocots this lever has been higher than that in dicotyledonous plants. In this article. our
knowledge about ulgsuins, the assumption of their functions. the encoding genes and the subsequent isolation
and charactensation of ubiquiun promoter, prospects of their application in plant genetic engincering will be
analyzed and discussed.

Keywords ubiquinn, ubipatn-proieasome <ystem, £3 ligase. promaoter structure. gene expression mio plauts





